
 
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LAHONTAN REGION 
 

MEETING OF NOVEMBER 4-5, 2015 
BARSTOW 

 
ITEM:   6 
 
SUBJECT: PROPOSED CLEANUP AND ABATEMENT ORDER (CAO) TO 

PACIFIC GAS AND ELECTRIC COMPANY (PG&E) FOR ITS 
DISCHARGES OF CHROMIUM TO GROUNDWATER IN THE 
HINKLEY AREA 

 
PURPOSE: A single, comprehensive CAO will direct PG&E to: continue to 

remediate chromium-contaminated groundwater, conduct 
monitoring to ensure chromium contamination does not threaten 
nearby drinking water wells, provide monitoring reports in a 
consistent and transparent manner, and comply with plume capture 
requirements and interim cleanup targets. A comprehensive CAO 
will reduce confusion by streamlining and consolidating 
requirements from 18 previous orders into a single order. Enclosure 
1 contains the proposed CAO and its nine attachments. Enclosure 
3 is a redline strikeout version of the proposed CAO showing all the 
changes from the draft issued on September 1, 2015. 

 
CHRONOLOGY: January 21, 2015: Water Board’s Prosecution Team issued a draft 

CAO for public review with comments due March 13, 2015. 
 
 March 13, 2015: Six comment letters received (from: Ms. Elizabeth 

Hernandez, Mr. Sam Knott, Mr. Dave Cheney, Community Advisory 
Committee, IRP Manager, and PG&E) 

 
 April 16, 2015: Water Board’s Advisory Team requested additional 

information and clarification from PG&E, IRP Manager, and the 
Water Board’s Prosecution Team. 

 
 May 28, 2015: Advisory Team held a facilitated workshop 

discussion on six main policy issues to help parties reach 
consensus on a draft CAO, and requested consensus text to be 
submitted by June 19, 2015. 

 
 June 26, 2015: Water Board’s Executive Officer extended the 

consensus text submittal deadline to July 8, 2015. 
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 July 8, 2015: Prosecution Team submitted consensus text that it 
had agreed upon with PG&E. 

 
 September 1, 2015: Advisory Team issued a draft CAO and 

requested written comments by September 30, 2015. 
 

September 3, 2015: Advisory Team requested clarification on 
consensus text from the Prosecution Team and PG&E. 

 
 September 16, 2015: Advisory Team held a public workshop on 

the draft CAO at the Water Board’s regular meeting to explain draft 
changes and answer questions. 

 
 September 30, 2015: Eleven comment letters received (from: 

Daron Banks, Betty Hernandez, Barbara Ray & Roger Killian, 
Penny Harper, Eldert Van Dam, IRP Manager, PG&E, Sam Knott, 
and Prosecution Team) 

 
BACKGROUND: PG&E's Hinkley Compressor Station is located southeast of the 

community of Hinkley, about 8 miles west of Barstow in San 
Bernardino County. The Compressor Station has operated since 
1952. From 1952 to 1965, hexavalent chromium-based corrosion 
inhibitor was added to water used in the cooling towers, and the 
untreated cooling tower water was discharged to unlined 
evaporation ponds. In 1987, PG&E reported to the State that total 
chromium and hexavalent chromium concentrations exceeding the 
California drinking water standard of 50 parts per billion (ppb) total 
chromium were found in groundwater beneath and down gradient 
of the site.  

 
Since 1987, the Water Board has been requiring PG&E to carry out 
investigation and cleanup actions for chromium in groundwater at 
the Hinkley Compressor Station. Various cleanup methods have 
been operated on a limited-scale basis to stop the spreading of 
chromium in groundwater and to test cleanup methods to remove 
chromium from soils and groundwater, groundwater extraction and 
agricultural land treatment, in-situ (subsurface) treatment, and 
freshwater injection into the aquifer. 
 

PUBLIC 
INPUT: The Water Board solicited and received public input on seven 

different occasions during development of this proposed CAO: 1) 
six comment letters were received at the first written comment 
period which closed on March 13, 2015; 2) the Advisory Team 
received additional information on May 21, 2015, from the 
Prosecution Team, PG&E, and IRP Manager; 3) the Advisory Team 
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held a facilitated public workshop on May 28, 2015, and received 
oral input at the workshop on six policy issues; 4) on July 8, 2015, 
the Advisory Team received consensus text from the Prosecution 
Team and PG&E; 5) on September 14, 2015, the Advisory Team 
received clarification from PG&E and the Prosecution Team; 6) on 
September 16, 2015, the Water Board received input at its public 
meeting where the Advisory Team discussed a second draft CAO; 
and 7) on September 30, 2015, eleven comment letters were 
received on the second draft CAO. 

 
DISCUSSION 
and ISSUES: The Advisory Team developed this proposed CAO after reviewing 

all oral and written input received from stakeholders since the 
Prosecution Team released an initial draft for public review on 
January 21, 2015. The proposed CAO also includes consensus text 
that the Prosecution Team and PG&E agreed upon and submitted 
July 8, 2015. 

 
 Public comments received on September 30, 2015, focused on five 

main issues. The following summarizes the comments and 
response for each issue: 

 
a. Long-term replacement water 

Comments – replacement water should be for whole house 
water for all indoor uses including bathing, showering, and use 
in swamp coolers. 
Response – legal authority limits the replacement water to 
drinking and cooking purposes only. 

 
b. Lower aquifer cleanup requirements 

Comments – cleanup level should be set at non-detect for 
chromium and PG&E should be required to continue previously 
approved remediation and to evaluate background levels and 
feasibility of remediation. 
Response – added requirements for PG&E to continue 
previously approved remediation and to evaluate background 
levels and feasibility of remediation; insufficient data to require a 
non-detect cleanup level for entire lower aquifer. 

 
c. Use of the word “uncertain” for northern plume 

Comments – term is not defined and is incorrect since 
chromium is certainly found in the north. 
Response – replaced the word with “disputed” and added 
definition and context to explain its use. 
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d. Use of the word “interim” for maximum background levels 
Comments - term is inappropriate and adds confusion to 
currently established maximum background levels. 
Response – retained the word “interim” as a modifier for 
maximum background concentrations to emphasize the 
commitment to the USGS Background Study and the intent to 
change the currently adopted levels to values based on the 
study. Also added text to clarify how the word “interim” is to be 
used in the order. 

 
e. Plume mapping requirements 

Comments – plume maps should be drawn by connecting 
monitoring wells located 2,600 feet apart to provide maps that 
are consistent and comparable to previous maps; using best 
professional judgment to draw the plume maps will cause 
disagreement and will result in the perception of the plume 
disappearing in certain areas. 
Response – maps are required to show the chromium 
isoconcentration contour lines which will appear substantially 
similar to the maps that have been required by each quarterly 
report. To draw the chromium isoconcentration contour lines, 
the licensed professional must consider a minimum set of 
factors including geology, hydrogeology, geochemistry, and 
results from the USGS Background Study. 

 
HEARING 
PROCEDURES: Enclosure 2 is the Hearing Notice and Hearing Procedures, which 

was posted October 16, 2015, with the Proposed CAO and its nine 
attachments. The Hearing Procedures sets the following order for 
presentations at the Water Board’s November 4, 2015 hearing on 
this matter: 

 
1. Summary of changes from the September 1, 2015 version by 

Water Board’s Advisory Team 
2. Presentation by IRP Manager 
3. Presentation by PG&E 
4. Presentation by Water Board Prosecution Team 
5. Comments by Interested Members of the Public 
 
After each presentation, there will be an opportunity for questions 
from the Board Members and other interested parties, including 
members of the public. Participants with similar interests or 
comments are requested to make joint presentations, and 
participants are requested to avoid redundant comments. 
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The enclosures listed in the table at the end of this item are 
provided as part of the information for the Water Board to consider 
in its decision. The enclosures include the draft CAO that was 
issued for public review on September 1, 2015, and all the written 
comments, responses to comments, and additional information 
received. Included by reference, but not included as part of the 
written agenda material in this packet, are the transcripts for the 
two public workshops and PG&E’s initial comments submitted on 
March 12, 2015. These three documents are lengthy and hard 
copies will be available for viewing at the Board meeting. The 
documents can also be viewed and downloaded from the public 
webpage at 
http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/cao/  
 

RECOMMMENDA- 
TION: Adopt the CAO and its nine Attachments as proposed. The Water 

Board may decide to issue the Order with modifications, may reject 
the proposal, or may postpone final disposition on the Order to a 
later Board meeting.  
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LAHONTAN REGION 
 

CLEANUP AND ABATEMENT ORDER 
NO. R6V-2015-PROPOSED 

 
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 (PG&E) owns and operates the Hinkley 
Compressor Station (hereafter the “Facility”), located at 35863 Fairview Road, Hinkley in 
San Bernardino County.  For the purposes of this Order, PG&E is the Discharger. 

 
2. This is a new order issued to PG&E to cleanup and abate the effects of the discharge of 

chromium waste or threatened pollution or nuisance. For the purposes of this Order, 
references to "chromium" include both total (Cr(T)) and hexavalent (Cr(VI)) forms, unless 
otherwise specified.  This Order combines outstanding requirements in previous orders, 
adds new requirements and deadlines for future cleanup and abatement actions, and 
replaces previous orders with requirements now incorporated into this Order. Previous 
orders replaced by this Order are listed in Attachment 1, “CAO and Investigative Orders 
Replaced by CAO No. R6V-2015-PROP."  

 
Source of Groundwater Contamination 

 
3. The Facility began operating in 1952 and discharged untreated cooling tower wastewater 

containing hexavalent chromium, used as a corrosion inhibitor, to unlined ponds until 
1964.  Wastewater percolated through soil to the water table, approximately 80 feet 
below, creating chromium contamination in groundwater. The area beneath the former 
unlined ponds is also referred to as the "source area" in this Order. A different corrosion 
inhibitor was used between 1966 and 1972, with the latter date being when the unlined 
ponds were replaced with lined ponds.  Chromium has not been used to control corrosion 
at the Facility since 1965.   

 
Hydrogeology 

 
4. In general, the groundwater flow in the Hinkley Valley is primarily to the north, towards 

the Harper Dry Lake Valley, located about 8 miles north and west (downgradient) of the 
Facility.  The groundwater gradient along the north-south axis of the chromium plume 
ranges from 0.002 to 0.007 feet per foot (vertical drop over horizontal length), with an 
average rate of 0.004 feet per foot. The Mojave River, located approximately 1 mile south 
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Pacific Gas & Electric Company 2 CAO No. R6V-2015-PROPOSED 

 
 

of the Facility, contributes more than 80 percent of the natural groundwater recharge to 
the Hinkley Valley. 
 

5. The hydrogeology at the Facility and north to the vicinity of Thompson Road consists of 
an upper, unconfined aquifer and a lower, confined aquifer separated by a clay layer that 
forms a regional aquitard. Within the upper aquifer, two water bearing zones are 
recognized as the shallow and deep zones. The hydrogeology in the western and 
northernmost areas consists of just the upper, unconfined aquifer, as the lower aquifer 
and clay aquitard pinch out (terminate against the upward sloping bedrock).  Depth to 
groundwater in the Hinkley Valley ranges from 75 to 95 feet below ground surface.   

 
Extent Chromium Contamination 
 

6. On April 30, 2015, the Water Board received PG&E's “First Quarter 2015 Groundwater 
Monitoring Report and Domestic Well Sampling Results" (2015 1st Quarter Report). Data 
and information in the 2015 1st Quarter Report show monitoring and extraction well 
locations where hexavalent and total chromium concentrations exceed interim maximum 
background levels of 3.1 µg/l or parts per billion (ppb) Cr(VI) and 3.2 ppb Cr(T)(discussed 
in Findings 8b, 14, and 15) in groundwater.  Well SA-MW-05D, located at the Facility, 
shows the highest reported concentrations as: 

 
 Hexavalent Chromium Cr(VI)   3,600 ppb (parts per billion) 
 Total Chromium Cr(T)   3,700 ppb 
 

7. In the upper aquifer, PG&E's 2014 3rd Quarter Groundwater Monitoring Report (see 
Figure 5-5 in 2014 3rd Quarter Report) shows chromium in groundwater at concentrations 
exceeding interim maximum background levels as a plume in the southern area and two 
“disputed plumes” (see Finding 8.b.) in the northern area.  The total area is approximately 
8 miles in length and approximately 2 miles in width, throughout the Hinkley Valley and 
into Harper Dry Lake Valley.  

 
8. In the lower aquifer, chromium is detected up to levels exceeding the hexavalent 

chromium drinking water standard of 10 ppb (see Finding 28) in a localized area east of 
Mountain View Road and near Santa Fe Road. For example, the 2014 3rd Quarter Report 
shows lower aquifer monitoring well MW-100C containing 19.0 ppb Cr(VI). The water 
quality in the lower aquifer water for chromium is generally at low (e.g. less than 1 ppb) or 
non-detectable levels, per monitoring wells MW-11C and MW-14C, between the Facility 
and east of Mountain View Road near Santa Fe Road. "Non-detect" refers to the lowest 
concentration that a laboratory analytical instrument can detect while minimizing 
uncertainty. According to PG&E’s November 23, 2010, Work Plan for Evaluation of the 
Lower Aquifer, the chromium detected in this vicinity in the lower aquifer appears to be 
the result of contaminated upper aquifer water migrating into the lower aquifer in a 
localized area at the western edge of an aquitard. The downward migration appears to be 
a result of the observed downward gradient in the area, which likely extends beyond the 
edge of the aquitard. Consequently, contaminated water likely flowed from the upper 
aquifer to the lower aquifer in the localized area east of mountain View Road and near 
Santa Fe Road. 

 
The lower aquifer is subject to different hydrogeological chemistry and is not expected to 
have the same Cr(VI) background concentrations as upper aquifer zones. Monitoring 
wells sampled during early investigations of the lower aquifer indicated non-detect 
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concentrations of Cr(VI) upgradient of a localized area east of Mountain View Road and 
near Santa Fe Road (also referred to as the transition zone at the western edge of the 
lower aquifer). This information suggests the natural background concentrations of Cr(VI) 
in the lower aquifer upgradient of the “localized area” may be non-detect. The area 
upgradient of the “localized area” does not have direct hydraulic connection to the upper 
aquifer whereas the transition zone does. The “localized area” is in a hydrogeological 
transition zone between the lower aquifer and the overlying upper aquifer. Consequently, 
Cr(VI) background concentrations in the “localized area” are likely influenced by both the 
lower aquifer and upper aquifer hydrogeological chemistry. The United States Geological 
Survey (USGS) Background Study does not include an evaluation of the lower aquifer or 
“localized area” transition zone Cr(VI) background concentrations; therefore, before 
cleanup levels for the lower aquifer are established, the development of a site conceptual 
model and background concentrations are necessary. 
 

9. The locations of the upper aquifer plumes are based on Figure 5-5 of the 2014 3rd 
Quarter Report, and are shown in Attachment 2, “Location of Chromium Plumes (Third 
Quarter 2014)” PG&E has mapped the plumes, following specific requirements in CAO 
R6V-2008-0002A4, issued January 8, 2013, to connect any monitoring wells located 
within 2,600 feet of each other if their chromium concentrations exceed interim 
background levels. Although that specific mapping requirement is being removed, the 
requirement in this order for PG&E to map chromium isoconcentraiton contour lines is 
expected to produce a map that is substantially similar to the quarterly report plume maps 
that have been generated since 2013. 
 

a) The southern plume is contiguous to the original source of waste chromium 
discharged at the Facility.  The southern plume extends northward from the Facility 
property to just north of Thompson Road, generally following the northerly direction of 
groundwater flow.  The southern plume includes the currently contiguous “western 
finger” of the chromium plume in the upper aquifer, west of Serra Road, between 
Highway 58 to the south and Acacia Street to the north.  

 
b) Chromium in the northern area has been mapped since 2013 as two discontinuous 

(i.e., non-contiguous) areas of Cr(VI) above the interim maximum background 
concentration and separate from the southern plume and from each other. The 
southern-most northern area, extends from just south of Sonoma Street to just south 
of a topographic high feature known as Red Hill at the Hinkley Gap. The north-most 
northern area, extends from northwest of Red Hill up to just south of Brown Ranch 
Road. These areas have been mapped with closed isoconcentration lines depicting 
zones equal to or greater than 3.1 ppb Cr(VI) within these northern areas. The zones 
that contain greater than 3.1 ppb Cr(VI) are hereafter referred to as the northern 
“disputed plumes” because whether the chromium is linked to PG&E’s discharge or 
naturally-occurring has been disputed among the parties. PG&E has submitted 
evidence disputing the assertion that the Cr(VI) is conclusively linked to its discharge 
or remedial activities and claiming that there is Cr(VI) naturally occurring in the 
northern area. Because the USGS is conducting a background study in this area and 
the results of that study will be used to establish what Cr(VI) is linked to PG&E’s 
historic discharge and remediation activities, it is not necessary for the Water Board to 
establish at this time whether the Cr(VI) in the northern area is in whole, or in part, or 
no part from PG&E. 
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c) In general, lesser chromium concentrations (mostly in the single digits) occur in the 
two northern disputed plumes, with the exception a hot spot of higher chromium 
concentrations at MW-193S3, compared to chromium concentrations in the southern 
plume. At MW-193S3, chromium concentrations have been reported at greater than 
100 ppb since 2013, but are now at 65 ppb Cr(VI) as of the 2015 1st Quarter Report. 
Domestic wells also exist within 1,500 feet of MW-193S3. Chromium detected in 
domestic well 16N-01, located in the northeast corner of the Harper Dry Lake Valley 
and 12 miles from the Facility, is not believed to be from PG&E’s release because 
domestic well 16N-01 is located 2.6 miles further downgradient than the 7.3 mile 
calculated distance of potential groundwater flow from the source at the PG&E 
compressor station. (See Finding 10, below, describing potential migration distance of 
leading edge of chromium plume in upper aquifer.) 
 

d) Data from about 100 groundwater monitoring wells is used to interpret the 
approximate location of the 3.1 Cr(VI) isoconcentration lines in the northern disputed 
plumes. About seven private supply wells are located in either downgradient or cross 
gradient locations from the northern disputed plumes and each of those private supply 
wells, except for Well 33N-01, have sufficient monitoring wells in the upgradient 
locations to serve as sentry wells for protection of public health.  This Order identifies 
more subsurface information is needed for sufficient resolution of the areas south and 
east of Well 33N-01 and to understand the chromium in the groundwater in this area, 
and requires PG&E to submit a workplan proposing additional wells or a technical 
justification for why additional wells are not necessary. 

 
10. Finding 12 in Amended R6V-2008-0002A4 (discussed below in Findings 18, 19 and 20) 

provides a theoretical calculation for the potential length of a chromium plume, assuming 
the initial discharge began in 1952, as 7.32 miles1. This value represents the potential 
migration distance of the leading edge of a plume in the upper aquifer. This estimate is 
based on a groundwater flow velocity estimate of 2 feet per day, provided by PG&E and 
supported by data from the USGS and the Mojave Water Agency. The value is a 
conservative average value from a range of measurements. Using the estimated rate of 2 
feet per day groundwater flow velocity, a chromium plume has the potential to migrate at 
least an additional 1,460 feet or 0.28 miles since Order R6V-2008-002A4 was issued 
January 8, 2013.  Added to the original calculation provided, there is a total potential 
migration distance of at least 7.6 miles, putting the plume potentially into the Harper Dry 
Lake Valley which is hydraulically downgradient of the Facility. The 7.6-mile estimated 
calculation is consistent with the approximately 8-mile distance shown on plume maps in 
the 2014 3rd Quarter Report described in Finding 7. 
 
As stated in a March 13, 2015, Technical Memo from PG&E’s Principal Geologist 
consultant from Stantec, PG&E believes the estimated calculation above does not 
consider the historic and current groundwater pumping in the Hinkley Valley that would 
limit groundwater movement to the north. Additionally, PG&E asserts the groundwater 
gradients and hydraulic conductivity assumed for the groundwater flow calculation are 
less for the northern area resulting in groundwater flow velocity less than 2 feet per day. 

 

                                                           
1
 The calculation is: (2 feet/day x 365 days/year x 53 years) / 5,280 feet/mile = 7.32 miles of potential migration of the leading 

edge of the plume. 53 years assumes the time between issuance of CAO No. R6V-2008-0002A4 and the waste discharge is 60 
years, minus 7 years for waste chromium to percolate to groundwater.   
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11. The release from PG&E’s Facility is the only known source of anthropogenic chromium in 
groundwater in the Hinkley upper and lower aquifers.   

 
Regulatory History 
 

12. Discharges from the Facility were first regulated by the Water Board in 1972 under Board 
Order No. 6-72-44. In late 1987, PG&E reported to the State that total chromium and 
hexavalent chromium concentrations exceeding the California drinking water standard of 
50 ppb total chromium were found in groundwater beneath and downgradient of the 
Facility (see Finding 3 of Cleanup and Abatement Order No. 6-87-160).   

 
13. On December 29, 1987, the Water Board issued Cleanup and Abatement Order (CAO) 

No. 6-87-160 to PG&E, requiring a site investigation and initiation of soil and groundwater 
cleanup actions.  Amendments to the 1987 CAO were issued in 1994 and 1998, requiring 
PG&E to conduct further site assessments, cleanup actions and reporting.   

 
14. On August 6, 2008, the Water Board Executive Officer issued CAO No. R6V-2008-0002 

to PG&E, ordering further cleanup of chromium and abatement of the effects of chromium 
in soil and groundwater from historical discharges at the Facility. CAO No. R6V-2008-
0002 also required PG&E to submit a Feasibility Study evaluating cleanup options to 
hydraulically contain and remediate the known extent of the chromium plume in 
groundwater to background concentrations.   

 
15. The Water Board Executive Officer amended CAO No. R6V-2008-0002 on November 12, 

2008.  CAO No. R6V-2008-0002A1 set the following average and maximum background 
levels for Cr(VI) and Cr(T) in groundwater based on a 2007 study conducted by PG&E: 

 
 1.2 ppb Cr(VI), average background level 
 1.5 ppb Cr(T), average background level 
 3.1 ppb Cr(VI), maximum background level 
 3.2 ppb Cr(T), maximum background level 

 
16. The maximum background levels of 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) have been used to 

determine the effectiveness of remediation actions and to determine if the chromium 
plume has migrated into areas previously unaffected by the discharge of waste.   
 
In 2011, the approach PG&E used to develop these background values underwent 
scientific peer review. The reviewers were critical of several aspects of the study 
approach. Further, PG&E's 2007 background study did not investigate potential 
background values in the North Hinkley or Harper Dry Lake/Water Valleys. Therefore, it is 
acknowledged that the accuracy of the currently adopted background values, particularly 
for the northern area, is uncertain. A revised background study, conducted by the USGS, 
is underway, expected to be completed within five years. The USGS is scheduled to 
produce a Background Study Preliminary Results Report no later than September 2017 
and a Final Background Study no later than June 2019. The USGS background study is 
investigating natural chromium occurrences throughout the Hinkley Valley, including in 
the North Hinkley and Harper Dry Lake/Water Valleys. Following study completion, the 
Water Board may consider updating chromium background levels and setting final 
cleanup levels. In the interim, the levels stated in Finding 14 will continue to be used as 
background values, and will be referred to as “interim” maximum background 
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concentrations to distinguish these values from other values that may be adopted at a 
later date based on the results from the USGS Background Study.   

 
17. The Water Board Executive Officer issued a second amendment to CAO No. R6V-2008-

0002 on April 7, 2009 allowing for the lateral migration of the 4 ppb Cr(VI) eastern plume 
boundary during implementation of remedial actions (4 ppb Cr(VI) was the level formerly 
used to define the chromium plume in CAO No. R6V-2008-0002). Accordingly, this Order 
allows for migration of the 4 ppb chromium plume boundary to accommodate remediation 
goals under the conditions specified in Order section V.H.  A map showing the location of 
allowed plume migration area is included as Attachment 3, “Area of Allowed Plume 
Expansion.”   
 

18. The Water Board approved and the Executive Officer issued a third amendment to CAO 
No. R6V-2008-0002 on March 14, 2012, CAO No. R6V-2008-0002A3, replacing plume 
containment requirements in CAO No. R6V-2008-0002.  The Water Board Executive 
Officer issued a fourth amendment to CAO No. R6V-2008-0002 on January 8, 2013, CAO 
No. R6V-2008-0002A4, requiring PG&E to conduct further investigations to fully define 
the chromium boundary in groundwater to the 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) levels.  
 

19. The Water Board Assistant Executive Officer issued Investigative Order R6V-2011-0079 
on September 29, 2011, requiring PG&E to, among other things, draw plume boundary 
lines of 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) to connect any monitoring well located within 
2,000 feet of any other monitoring well having chromium concentrations of 3.1 ppb Cr(VI) 
or 3.2 ppb CR(T) or greater.  

 
20. Orders in CAO No. R6V-2008-0002A4, which were issued prior to the State of California 

setting the Cr(VI) drinking water standard at 10 ppb, required PG&E to define the extent 
of chromium in the upper aquifer using the interim maximum background levels.  Order 
provision A.2.a required that monitoring well locations were not to exceed one-quarter 
mile distance (1,320 feet) from other monitoring wells in accessible areas.  Order 
provision C.2 required that maps include chromium plume boundary lines drawn to 
connect any monitoring well located within one-half mile (2,600 feet) of any other 
monitoring well having chromium concentrations exceeding background levels. PG&E 
used this plume boundary to define who received offers for replacement water and 
property buyout. With the drinking water maximum contaminant level now set at 10 ppb 
for Cr(VI), prescriptive plume definition and mapping requirements are no longer needed, 
as the plume map is not being used to determine who gets replacement water (See 
Findings 22, 42-45; note PG&E has terminated its property purchase program). Instead, 
this Order requires ongoing investigation of groundwater to provide sufficient resolution of 
chromium concentrations to determine plume migration and to judge successful 
remediation, and it requires plume boundary mapping consistent with the industry 
standard of best professional judgment by a California licensed Professional Geologist or 
Civil Engineer.  
 
However, because the community has expressed concerns that changing the mapping 
requirements may result in substantially different maps than it has become accustomed 
to, the requirement for a minimum well spacing of 1,320 feet or less for the southern 
plume area is retained and the requirement to draw 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) 
isoconcentration contour lines is included, which will result in the chromium 
concentrations being identified in ways that are substantially similar to what has been 
required in the past. This mapping requirement is consistent with other mapping 
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requirements issued by the Water Board, such as in CAO R6V-2013-0045 which requires 
the City of Barstow to map the isoconcentration contour lines of nitrate in the 
groundwater.  The mapping requirements in this order allow the community and the 
Water Board to be able to continue to track the northern chromium concentrations, while 
not identifying those northern chromium concentrations as being from PG&E’s historic 
discharge during the pendency of the USGS Background Study. 
 

21. In response to requirements in CAO No. R6V-2008-0002A4, PG&E submitted the April 
24, 2014 document, “Status Report for the Northern Areas.”  The document proposed to 
investigate chromium in groundwater in seven areas in the northern disputed plumes.  
Through 1st Quarter 2015, two areas had been investigated and a third area had two 
monitoring wells (MW-212S1 and MW-212S2) installed near Red Hill to support 
chromium plume boundary investigations. PG&E has claimed an inability to gain access 
to private properties and presence of endangered species habitat has prevented 
investigative activities in certain areas.  
 

22. In compliance with CAO No. R6V-2008-0002, PG&E submitted a Feasibility Study and 
addenda in 2010 and 2011, identifying strategies for implementing final site cleanup for 
achieving background conditions of chromium, including timeframe estimates for reaching 
various cleanup milestones.  In the June 30, 2014 document, "Remedial Timeframe 
Assessment", PG&E updated the estimates from the 2010 Feasibility Study to reflect 
current conditions and knowledge regarding site cleanup.  The updated estimates range 
from six to 23 years to remediate 99 percent of the 50 ppb southern plume east of Serra 
Road; and 11 to 50 years to remediate 99 percent of the 10 ppb southern plume east of 
Serra Road.  The ranges reflect remediation times for different modeled hydrologic layers 
of the upper aquifer (finer-grained versus coarser-grained model layers) and different 
assumptions of in-situ remediation modeling.  These estimates inform the basis for the 
cleanup goals in this Order.  The timeframe estimates are uncertain given underlying, 
simplified assumptions in the modeling, uncertainty in conditions throughout the modeled 
aquifer, operational and construction uncertainties and assumptions made on the timing 
and continuation of permitting for the project. 

 
23. On January 7, 2011, CAO No. R6V-2011-0005 was issued to PG&E requiring interim 

continuous drinking water (bottled water) for residents having Cr(VI) or Cr(T) in domestic 
wells above the interim maximum background levels.  The Order also established a 
quarterly domestic well sampling program in Hinkley.  Amended CAO No. R6V-2011-
0005A1, issued on October 11, 2011, required permanent continuous drinking water 
(whole house water or WHW) that met drinking water standards for residents having 
chromium in domestic wells above the interim maximum background levels.  A second 
amended Order, CAO No. R6V-2011-0005A2, was issued on June 7, 2012, incorporating 
PG&E's expanded WHW program for all Hinkley residents within the affected area having 
detectable chromium in domestic wells. A third amendment, CAO No. R6V-2011-0005A3, 
issued February 18, 2014, set bottled water quality requirements at the average 
background value for hexavalent chromium.  These Orders are listed in Attachment 1, 
"CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROP."  
 

24. On April 9, 2008, the Water Board issued general waste discharge requirements (WDRs), 
Order No. R6V-2008-0014, that allows PG&E to implement various remediation projects 
to provide chromium plume containment and to clean up chromium pollution in 
groundwater.  To date, the Water Board has issued multiple Notices of Applicability 
permitting PG&E to conduct in-situ (below ground) remediation in the southern plume, 
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inject freshwater into wells along Serra Road to prevent western plume migration, and 
implement tracer tests and pilot studies.  

 
25. Since 1991, the Water Board has issued individual WDRs to PG&E to apply extracted 

chromium-contaminated groundwater to crop fields as a means of converting Cr(VI) to 
trivalent chromium (Cr3).  On March 12, 2014, the Water Board issued WDRs, Board 
Order No. R6V-2014-0023 allowing the discharge of extracted groundwater on up to 500 
acres of agricultural fields in the Hinkley Valley to be used to facilitate cleanup of 
groundwater contamination in the southern plume. Attachment 4, “Active Water Board 
Orders and Notices Authorizing Cleanup Actions” lists active WDRs and Notices of 
Applicability issued to PG&E since 2008.   

 
26. In compliance with CAO No. R6V-2008-0002A3, PG&E has been operating a 

groundwater extraction system to maintain hydraulic containment of the southern 
chromium plume south of Thompson Road.  Hydraulic containment is determined by 
comparing hydraulic gradients or flow direction vectors calculated from specific 
monitoring well pairs and triplets within the mandated capture zone. Since 2nd Quarter 
2014, monitoring data indicate remedial actions have reduced the area in the capture 
zone where chromium concentrations exist greater than 10 ppb and 50 ppb. That is, as 
groundwater extraction in the southern plume continues, the leading (northern) edge of 
the southern chromium plume is being pulled to the south (the plume area is decreasing), 
and the chromium concentrations within the capture area are decreasing. Therefore, the 
existing capture metrics are now too far north to verify containment of the chromium 
plume. The existing capture metrics adopted in CAO No. R6V-2008-0002A3 are shown in 
Attachments 5 through 7 “Hydraulic Capture Metrics,” “Hydraulic Capture Monitoring 
Plan, Shallow Zone of Upper Aquifer,” and “Hydraulic Capture Monitoring Plan, Deep 
Zone of Upper Aquifer.” 
 

27. On October 3, 2014, PG&E submitted the "Work Plan to Conduct Hydraulic Testing and 
Capture Analysis, Winter 2014-2015", proposing to conduct hydraulic testing activities in 
the northern area of the southern chromium plume. The purpose of the testing is to 
evaluate an alternate and more southerly capture zone configuration for the chromium 
plume.  The Assistant Executive Officer approved PG&E’s work plan on December 19, 
2014.  The December 19, 2014, approval letter temporarily amended CAO No. R6V-
2008-0002A3 to require monitoring and reporting to determine if during the testing, 
chromium concentrations are increasing in nearby wells; to require contingency plan 
implementation if such increases are noted; and to set notification requirements. This 
Order incorporates the requirements and corresponding deadlines of the December 19, 
2014 letter as if set forth fully herein. As of August 2015, Water Board staff is reviewing 
PG&E’s report on the completed hydraulic testing and capture analysis. The Water 
Board's Executive Officer may amend this Order at any time to incorporate alternate 
capture metrics. 

 
Exceedances of Water Quality Objectives and Impairment of Beneficial Uses 
 

28. The 1995 Water Quality Control Plan for the Lahontan Region (Basin Plan) established 
water quality objectives for the protection of beneficial uses.  The beneficial uses of the 
groundwater in the Mojave Hydrologic Unit designated in the Basin Plan include 
municipal and domestic supply, agricultural supply, fresh water replenishment, and 
industrial service supply. 
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29. Basin Plan water quality objectives to protect the municipal and domestic supply 
beneficial use include the following Maximum Contaminant Levels (MCLs), referred to as 
the drinking water standards, that have been established by the California Department of 
Public Health (now the California Division of Drinking Water): 
 

Hexavalent Chromium  10 ppb (effective July 1, 2014) 
Total Chromium   50 ppb 

 
30. The concentrations of hexavalent chromium and total chromium detected in groundwater 

samples taken from wells on and off the Facility of up to 3,900 and 4,100 ppb Cr(VI) and 
Cr(T), respectively, exceed water quality objectives specified in the Basin Plan to protect 
drinking water supplies.  These concentrations adversely affect the groundwater in the 
Mojave Hydrologic Unit for its beneficial uses. 

 
31. The level of waste chromium in groundwater on and off the Facility constitutes a pollution 

as defined in Water Code section 13050, subdivision (l):  
 

“Pollution” means an alteration of the quality of waters of the state 
by waste to a degree which unreasonably affects either of the 
following:  
(A) The waters for beneficial uses. 
(B) Facilities which serve these beneficial uses. 

 
32. California Water Code section 13304, subdivision (a) states in part: 

 
A person…who has caused or permitted, causes or permits, or 
threatens to cause or permit any waste to be discharged or 
deposited where it is, or probably will be, discharged to waters of 
the state and creates, or threatens to create, a condition of 
pollution or nuisance, shall, upon order of the regional board, 
clean up or abate the effects of the waste, or, in the case of 
threatened pollution or nuisance, take other necessary remedial 
action, including but not limited to, overseeing cleanup and 
abatement efforts. A cleanup and abatement order issued by the 
state board or a regional board may require the provision of, or 
payment for, uninterrupted replacement water service, which may 
include wellhead treatment, to each affected public water supplier 
or private well owner. 
 

33. Findings in this Order identify where chromium wastes have been discharged or 
deposited into waters of the state in groundwater in violation of the water quality 
objectives in the Basin Plan, or where PG&E has caused or permitted, or threatens to 
cause or permit waste to be discharged or deposited where it is or probably will be 
discharged into waters of the state, creating or threatening to create a condition of 
pollution or nuisance. PG&E is therefore subject to Water Code section 13304(a), 
requiring cleanup and abatement of waste discharges.   
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Need for Requirements in this Order 
 

34. Soil and groundwater remediation actions have taken place since 1988.  Although 
progress has been made, chromium in groundwater in both the upper and lower aquifers 
continues to exist at levels greater than interim maximum background values, and at 
levels that adversely affect or threaten to affect beneficial uses.  The chromium plume in 
the upper aquifer is at concentrations significantly above the drinking water standards. 
The characteristics of the upper and lower aquifers differ greatly, and within the upper 
aquifer the southern plume characteristics differ greatly from those of the northern 
disputed plumes, and the amount of data available differs greatly for each area: 

 
a) For the southern plume, data from about 400 monitoring wells is used to understand 

the extent of chromium in excess of the interim maximum background levels. The 
plume is roughly 3 miles long by 2 miles wide, giving an average monitoring well 
density about one well per ten acres of land. Because this monitoring network 
provides a significant amount of data that links chromium contamination to PG&E’s 
historical discharge from its compressor station, sufficient evidence exists for the 
Water Board to require PG&E to cleanup and abate its discharge pursuant to 
California Water Code section 13304. The relatively dense monitoring network is 
also used to evaluate the effectiveness of PG&E’s containment and cleanup 
activities for the southern plume. 

 
b) For the northern disputed plumes, data from nearly 100 monitoring wells is used to 

define the extent of chromium in excess of the interim maximum background levels. 
The northern disputed plumes cover an area roughly 5 miles long and 1 mile wide, 
giving an average monitoring well density about one well per twenty acres of land. 
This well density is much less compared to the well density in the southern plume 
and it does not give sufficient evidence for the Water Board to link with substantial 
certainty the chromium to PG&E’s historical discharge at this time. However, 
because the standard for requiring dischargers to submit technical or monitoring 
program reports as part of investigations of water quality under Water Code section 
13267 is much less stringent than requirements for requiring clean up under Water 
Code section 13304, sufficient evidence exists for the Water Board to require PG&E 
to conduct investigations and monitoring of the northern disputed plumes. The USGS 
Background Study is intended to provide sufficient evidence that can be used to 
determine if the chromium in the northern disputed plumes is directly and 
unequivocally linked to PG&E’s historical discharge or if it is naturally-occurring. 
Though the extent of chromium in excess of the interim maximum background levels 
is not as well defined in all areas of the northern disputed plumes, as compared to 
the southern plume, the highest chromium concentration in the north is roughly one-
tenth of that in the south. As of 3rd Quarter 2014 monitoring results, the high 
concentrations in the north have not affected and do not appear to threaten any 
existing domestic supply well. 

 
c) For the lower aquifer, data from approximately 20 monitoring wells is used to define 

the extent of chromium that is directly linked to PG&E’s historical discharge. Those 
monitoring wells indicate that Cr(VI) linked to PG&E’s discharge has migrated into 
portions of the lower aquifer which have been shown to previously not contain Cr(VI) 
above a detection limit of 0.02 ppb. However, limited data exists to characterize the 
transition zone from the upper aquifer to the lower aquifer and there is insufficient 
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data to conclude whether naturally-occurring Cr(VI) occurs in other parts of the lower 
aquifer.  

 
Therefore, this Order requires PG&E to: continue southern plume containment, continue 
and enhance corrective actions in both upper and lower aquifers; conduct corrective 
actions in the northern disputed plumes area, when applicable, and, to the extent 
required, continue to refine the extent of chromium in excess of the interim maximum 
background concentrations in the upper aquifer.  To ensure progress toward protection 
and restoration of beneficial uses of the groundwater, this Order sets deadlines for PG&E 
to reach and maintain specific concentrations of chromium in groundwater, including 
interim targets such as 50 ppb and 10 ppb. 
 

35. Monitoring and reporting are required under this Order, pursuant to Water Code section 
13267, which authorizes a regional board to require persons who have discharged, 
discharges or is suspected of having discharged, or who proposes to discharge waste 
within its region to furnish technical or monitoring reports. The burden, including costs of 
these reports shall bear a reasonable relationship to the need for the report and the 
benefits to be obtained from the report. The required technical reports are necessary to 
evaluate PG&E's compliance with the terms and conditions of this Order, and to assure 
protection of waters of the state and restoration of beneficial uses. Consistent with Water 
Code section 13267, this Order requires implementation of a monitoring and reporting 
program that is intended to verify the effectiveness of remediation, track progress toward 
meeting remediation targets, evaluate threats to and monitor water quality in private 
supply wells. The burden of the monitoring and reporting is outweighed by the need for 
information gained by the monitoring and reporting requirements because the monitoring 
is necessary to verify the effectiveness of the remediation, track progress towards 
meeting remediation targets, and evaluate threats to and monitor water quality in private 
supply wells. Monitoring requirements for this Order are specified in Attachment 8, 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP." 
 

36. This Order requires PG&E to clean up and abate the effects of historical chromium 
discharges from the Facility.  Several different cleanup methods are being implemented 
by PG&E to meet the requirements of past enforcement actions, including groundwater 
extraction and management; in-situ (subsurface) remediation, and freshwater injection.  
Cleanup methods are currently conducted under Board Orders (waste discharge 
requirements, WDRs) or Notices of Applicability of General Orders, which contain specific 
monitoring for remediation effectiveness, plume boundary control, plume containment, 
remediation byproducts, and private supply well protection.  This Order does not alter or 
revise the mitigation and monitoring required by current Board Orders, but instead 
prescribes monitoring and reporting in addition to what is required in those Board Orders 
(see Attachment 4, "Active Water Board Orders and Notices Authorizing Cleanup 
Actions"). 
 

37. On December 19, 2014, PG&E submitted a document titled “Draft Groundwater 
Monitoring and Reporting Program, PG&E Hinkley Compressor Station” (Draft MRP), 
proposing a number of changes to existing monitoring and reporting programs for the 
Hinkley groundwater cleanup project.  The Draft MRP proposed reducing the number and 
frequency of monitoring well sampling for the contiguous southern plume area and the 
non-contiguous northern disputed plumes area north of Salinas Road; consolidating all 
requirements for monitoring into one site-wide plan; streamlining the current chromium 
monitoring well network to eliminate redundant monitoring. The Draft MRP also proposed 
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modifying the domestic well monitoring program by reducing the sampling frequency of 
certain wells and eliminating other wells.   

 
38. Water Board staff has reviewed PG&E's Draft MRP. The following conclusions from that 

evaluation form the basis of the MRP in this CAO: 
 

a) The program presented in PG&E’s Draft MRP for southern plume monitoring meets 
the monitoring objectives to track remediation effectiveness, chromium plume 
tracking and domestic well protection, with several additions incorporated into the 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8. 
 

b) Remediation system expansion is still ongoing in the southern plume area.  For 
example, expansion of the Ranch agricultural treatment unit (ATU) was completed in 
third quarter 2014; construction of new ATUs in the southern portion of the southern 
contiguous plume are planned and under construction. In-situ remediation zones may be 
expanded over current operations.  Expansion of remediation system will result in 
increased groundwater extraction, infiltration, and treated water injections over what has 
occurred in the past. For this reason, quarterly sampling at domestic wells is required 
until expanded systems have been operating for a length of time to detect and react to 
any unforeseen changes to water quality, as specified in the Mitigation Monitoring and 
Reporting Program (MMRP) in the ATU WDRs referenced in the Groundwater 
Monitoring and Reporting Program, CAO No. R6V-2015-PROP. 

 
c) The "Groundwater Monitoring and Reporting Program, CAO No. R6V-2-015-PROP", 

shown in Attachment 8, allows sampling frequency modifications over time under certain 
conditions. Such conditions include when statistical trends indicate changes in sampling 
frequency are warranted as described in the "Groundwater Monitoring and Reporting 
Program, CAO No. R6V-2-015-PROP. 

 
39. Certain monitoring wells may be eliminated from the sampling program, or their sampling 

frequency reduced based on well "redundancy" (i.e., monitoring wells within 200 feet of 
each other installed in the same aquifer layer).  Over the more than 25 years of site 
investigation and cleanup, numerous monitoring wells have been installed for different 
investigations.  Where the density of wells is such that duplicate wells are monitoring the 
same aquifer zone, removing such wells will not compromise monitoring objectives. 

 
 
Replacement Water for Affected Private Supply Wells 
 

40. The groundwater aquifer in the Hinkley Valley is the sole source of water supply for 
domestic and community supply wells in the area. The 2015 1st Quarter Report indicates 
99 private water supply wells were sampled for hexavalent chromium. Of these, nine 
wells contained hexavalent chromium greater than interim maximum background levels. 
The highest hexavalent chromium concentration measured in a private supply well in 1st 
Quarter 2015 was 4.2 ppb. No private supply wells sampled contained hexavalent 
chromium greater than the 10 ppb drinking water standard. However, as shown in Figure 
5-5 of the 2015 1st Quarter Report, private supply wells are located near and 
downgradient of monitoring wells containing Cr(VI) concentrations at or above the 
drinking water standard.   
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41. California Water Code section 13304, subdivision (f) states: 
 

Replacement water provided pursuant to subdivision (a) shall meet all applicable federal, 
state, and local drinking water standards, and shall have comparable quality to that 
pumped by the public water system or private well owner before the discharge of waste. 

 
42. In State Water Board Water Quality Order 2005-007 (Olin Order), the State Water Board 

clarified that an “affected well,” for which regional water boards have discretion to require 
replacement water pursuant to Water Code 13304(a), was one that did not meet the 
federal, state and local drinking water standards. The Olin Order also held that the 
Regional Water Boards may require dischargers to submit water replacement plans prior 
to documentation of contaminant levels exceeding the relevant standard.  The Olin Order 
held that where water quality data exhibit trends indicating the likelihood of future 
exceedances, it is prudent and appropriate for regional water boards to take such action 
before actual well exceedances occur (Olin Order at p. 7).  
 

Replacement Water Service 
 

43. From 2011 to 2014, in response to CAO No. R6V-2011-0005 and amendments, PG&E 
provided bottled water and/or whole-house water (WHW) to residences or businesses 
within the affected area and having detectable chromium in well water.  On July 1, 2014, 
the State Water Board Division of Drinking Water's adoption of the 10 ppb Cr(VI) drinking 
water standard became effective. PG&E ceased providing bottled water and/or WHW on 
October 31, 2014, because no residence or business had hexavalent chromium above 
the new standard. However, consistent with the Olin Order, if future monitoring data 
indicate water in private supply wells within the domestic well sampling area defined in 
the “Groundwater Monitoring and Reporting Program,   CAO No. R6V-2015-PROP”, 
Attachment 8, exceed or are likely to exceed drinking water standards for Cr(VI) within 
one year and the detections are linked to PG&E’s historical releases, PG&E will be 
required to submit plans to provide replacement water supply to such wells. 
 

44. On August 17, 2011, the Office of Environmental Health Hazard Assessment issued a 
response to the Lahontan Regional Water Quality Control Board regarding whether there 
was a risk of inhalation of chromium from showering or from the use in evaporative 
coolers. That letter stated that the Public Health Goal (PHG) for drinking water was based 
on exposure via ingestion and inhalation during showering, and that since so little Cr VI is 
inhaled during showering, “the PHG based only on ingestion is identical (after rounding) 
to that based on ingestion plus inhalation during showering: 0.02 ug/L.” Therefore, the 
fractional cancer risk due to inhalation is very small, and that inhalation exposure during 
showering could not be used as a basis for establishing the PHG. Similarly, OEHAA 
agreed with conclusions that “swamp coolers do not increase the concentration of 
airborne Cr VI,” and that “swamp coolers do not constitute an inhalation risk.” Therefore, 
the replacement water must be provided for drinking and cooking purposes, and is not 
necessary for other uses such as showering or use in swamp coolers. 
 

45. Accordingly, this Order requires that PG&E submit a plan that can be implemented to 
provide a long-term replacement water supply for drinking and cooking purposes for 
affected wells and where private supply well concentrations exhibit increasing trends 
indicating the likelihood that wells will be affected within the next year.  
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46. Affected wells are defined as domestic or community wells in the domestic well 
sampling area defined in the “Groundwater Monitoring and Reporting Program,          
CAO No. R6V-2015-PROP”, Attachment 8, containing chromium in concentrations 
(measured at any time by PG&E or by local, state or federal agencies) that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb Cr(T) and where the 
chromium detections are linked to PG&E’s historical releases.   

 
47. Currently, there are no systems for removing Cr (VI) that have been registered by the 

State Water Board’s Division of Drinking Water.  However, the Division of Drinking Water 
has advised that reverse osmosis systems may be effective for removing relatively low 
levels (>300 ppb) of Cr (VI) below the drinking water standard of 10 ppb.   

 
Independent Consultant 

 
48. The Water Board recognizes the significant community interest in the site and the 

challenges community members may have in evaluating and understanding the technical 
aspects of this site and cleanup actions. The Hinkley community is in a rural setting in the 
unincorporated area of San Bernardino County. Community members are made up of 
different income levels and ethnicities. The Water Board is committed to principles of 
environmental justice. This means providing fair treatment of people of all races, cultures 
and incomes with respect to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, and policies. (Gov. Code § 65040.12(e).) 
Fair treatment means that “no group of people should bear a disproportionate share of 
the negative environmental consequences resulting from industrial, governmental and 
commercial operations or policies.” (U.S. EPA 
http://www.epa.gov/environmentaljustice/basics/index.html.) The goal of environmental 
justice is “for everyone to enjoy the same degree of protection from environmental and 
health hazards and equal access to the decision-making process to have a healthy 
environment in which to live, learn, and work.” (Id.) 

 
49. Therefore, it is important to the Water Board that environmental justice is promoted by 

ensuring that the cleanup and abatement of chromium contamination of this area 
promotes equity and affords fair treatment, accessibility and protection for all members of 
the community. To effectively participate in evaluating and understanding the technical 
aspects of cleanup actions, the Water Board finds it is essential that the community have 
access to independent consultants. The cost of this effort shall be borne by PG&E 
pursuant to Water Code section 13304.  

 
Legal and Regulatory Authorities 
 

50. This Order conforms to and implements policies and requirements of the Porter-Cologne 
Water Quality Control Act (Division 7, commencing with Water Code section 13000) 
including (1) sections 13267 and 13304; (2) applicable state and federal regulations; (3) 
all applicable provisions of statewide Water Quality Control Plans adopted by the State 
Water Resources Control Board (State Water Board) and the Water Quality Control Plan 
for the Lahontan Region (Basin Plan) adopted by the Water Board including beneficial 
uses, water quality objectives, and implementation plans; (4) State Water Board policies 
and regulations, including State Water Board Resolution No. 68-16, Statement of Policy 
with Respect to Maintaining High Quality of Waters in California; Resolution No. 88-63, 
Sources of Drinking Water; Resolution No. 92-49, Policies and Procedures for 
Investigation, and Cleanup and Abatement of Discharges under Water Code Section 
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13304; California Code of Regulations (CCR) Title 23, Chapter 16, Article 11; CCR Title 
23, section 3890 et. seq.; and (5) relevant standards, criteria, and advisories adopted by 
other state and federal agencies. 

 
Consideration of California Water Code section 106.3 

 
51. Water Code section 106.3 establishes a state policy that every human being has the right 

to safe, clean, affordable, and accessible water adequate for human consumption, 
cooking, and sanitary purposes, and directs state agencies to consider this policy when 
adopting regulations pertinent to water uses described in the section, including the use of 
water for domestic purposes.  This Order promotes that policy by requiring PG&E, in 
accordance with time schedules, to clean up its past hexavalent chromium discharges to 
reach, at a minimum, maximum contaminant levels designed to protect human health and 
ensure that water is safe for domestic use. This Order also requires replacement drinking 
water where PG&E has affected individual domestic water supplies to the point where 
maximum contaminant levels (drinking water standards) are exceeded, and replacement 
water plans when there is a threat of exceedance. 

 
California Environmental Quality Act 
 

52. This Order is a project for purposes of the California Environmental Quality Act (CEQA) 
and is subject to the provisions of CEQA (Public Resources Code, section 21000 et seq.).  
The Water Board is the lead agency for this Project, and certified an Environmental 
Impact Report (EIR) at a public meeting on July 17, 2013 (Resolution R6V-2013-0060).  
The EIR analyzed the impacts of foreseeable cleanup activities, including those that may 
be implemented under this Order, such as groundwater extraction and application to 
agricultural treatment units, in-situ remediation, and freshwater injection.   

 
53. The EIR describes potentially significant environmental impacts that may occur as a 

result of implementing cleanup activities.  Potentially significant and unavoidable impacts 
were identified for the following water quality and biological resources: 

 
a. Impacts to water quality in the Hinkley Valley aquifer due to remedial actions:  

 Temporary chromium plume bulging; 
 Temporary increase in remedial byproducts, including those related to agricultural 

treatment units: 
o Total dissolved solids 
o Uranium and other radionuclides 

 
b. Impacts to biological resources due to construction of agricultural units: 

 Conflicts with wildlife movement (i.e., desert tortoise migration corridors could be 
lost due to new agricultural fields for remediation purposes) 

 
54. This Order requires cleanup of chromium-contaminated groundwater to interim 

remediation targets, including background conditions, which may result in one or more 
significant and unavoidable impacts described above. Findings required by CEQA 
sections 15091 through 15093, regarding any significant environmental effect of the 
project, including a statement of overriding considerations, were adopted by the Water 
Board in Board Order No. R6V-2014-0023 and are incorporated herein by reference.   
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Public Workshops on Draft CAO and Consensus Points  
 

55. The Water Board’s Prosecution Team sent a draft CAO on January 21, 2015, to PG&E 
and posted that draft on the Water Board’s public webpage for public accessibility. 
Subsequently on February 4, 2015, the Water Board’s Advisory Team issued a public 
notice requesting review and comment on the Prosecution Team’s draft CAO by       
March 13, 2015. The Water Board received six comment letters by the due date. 

 
56. Because the significance of the comments received, the Water Board held a public 

workshop on May 28, 2015, in Barstow to bring the various parties together, and through 
a facilitated discussion, reach consensus on some main policy issues in the draft CAO. 
 

57. After the May 28, 2015, public workshop, the Water Board’s Prosecution Team met with 
PG&E on several occasions to discuss and draft consensus points. On July 8, 2015, the 
Water Board’s Prosecution Team submitted consensus points that it had worked out with 
PG&E. The submitted consensus points suggested many revisions to language in the 
draft CAO, including significant revisions to Attachment 8 (the Monitoring and Reporting 
Program). 
 
 

IT IS HEREBY ORDERED that, pursuant to the Water Code sections 13267 and 13304, PG&E 
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: 
 
I. PG&E shall implement on-going corrective actions, including but not limited to 

agricultural treatment units (ATUs), in-situ remediation, and freshwater injections.  
Corrective actions shall be conducted in accordance with approved workplans, WDRs, 
Notices of Applicability (see Attachment 4, “Active Water Board Orders and Notices 
Authorizing Clean Up Actions”), monitoring programs, or as modified with the Water 
Board’s or its Executive Officer’s approval. 

 
II. PG&E shall not cause or permit any additional waste chromium to be discharged or 

deposited where it is, or probably will be, discharged into waters of the State. 
 

III. PG&E shall upload all technical documents, such as workplans, reports, letters, 
memorandums, etc., to the State Water Resources Control Board’s Geotracker 
database, within one business day of the document date, so that they can be viewed by 
the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL0607111288 

 
IV. Chromium Plume Definition in the Upper Aquifer 
 

A. PG&E shall define, with sufficient resolution using the industry standard of best 
professional judgment (as defined in IV. A. 1 through 3, below), the extent of total 
and hexavalent chromium in the upper aquifer from the source area at the 
compressor station into the Harper Dry Lake Valley where chromium discharge 
threatens beneficial uses.   

 
1. For the southern plume, “sufficient resolution” means monitoring wells to 

define the southern plume must be spaced no more than 1,320 feet apart. If 
areas exceeding the 1,320-foot requirement are constrained by 
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inaccessibility or other issues, then PG&E must submit a technical 
justification to explain the issues, describe the steps that are being taken to 
expeditiously resolve the issues, and contain a technical justification 
explaining the reasons data from those areas is or is not needed for 
sufficient plume resolution. The technical justification will be reviewed 
according to the protocol set forth in Order provision XIX, under the heading 
“General Provisions.” 

 
2. As of the date this Order is issued, certain areas exist in and around the 

northern disputed plumes where there is little to no subsurface information 
about chromium concentrations in the groundwater and these areas exhibit 
insufficient resolution to fully understand the occurrence of chromium in the 
groundwater. These areas include: eastern boundary for the Hinkley Valley 
northern disputed plume; northwest of MW-154S1, south and east of Well 
33N-01, north and west of MW-196; and east and west of Hinkley Road 
starting at MW-161 and north to Grasshopper Road. 

 
3. Best professional judgment means the California licensed Professional 

Geologist or Civil Engineer must consider, at a minimum, these factors 
when interpreting or extrapolating the existing data to define the chromium 
plume boundaries: 

 
i. Geology - pertinent subsurface features such as location and depth 

to bedrock, influences of structure (e.g. folding and faulting), and 
stratigraphy. 

 
ii. Hydrogeology – location and hydraulic properties of the 

hydrostratigraphic units including, as appropriate, hydraulic 
conductivity, hydraulic gradients (e.g. horizontal and vertical, 
regional and localized due to groundwater extraction or injection), 
saturated aquifer thickness, groundwater flow velocities and 
directions, characteristics of confined, unconfined, and vadose 
zones. 

 
iii. Geochemistry – nature and extent of chromium concentrations, 

pertinent groundwater chemistry, historical data from monitoring 
wells, and appropriate trend analyses. Location of, depth to, and 
hydrogeologic influences of bedrock. 

 
iv. USGS Background Study – written technical information such as the 

preliminary results report, or final report or other technical 
documentation containing analysis, interpretations and conclusions 
of chromium concentrations and sources of chromium. 

 
B. To achieve sufficient resolution to track movement of the chromium concentrations 

and protect public health in those areas listed in section IV.A.2 of this Order until 
the USGS Background Study is available, PG&E shall conduct the following 
actions in areas where access is currently allowed: 

 
Within 30 days of the date this Order is issued, either submit a workplan 
proposing multi-depth monitoring well locations, or submit a technical 
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justification based on best professional judgment explaining the reasons why 
additional subsurface information is not needed for sufficient resolution in these 
area(s). The technical justification must also consider the protection of public 
health. 
 
If submitting the workplan, then it must include proposed well designs and 
describe the method and manner of installation.  If locations were considered 
but not chosen because they are inaccessible, explain why the area is 
inaccessible, and what PG&E has done to try to gain access. As access is 
gained over time, PG&E must use best professional judgment to assess if 
additional wells within those areas are necessary to define the plume 
boundary. 

 
C. Unless otherwise ordered, all monitoring wells required by the Water Board shall be 

installed, developed, and sampled within 6 months of the date of approval when 
access to land is allowed. 

 
D. All monitoring wells installed under requirements in this Order shall be added to the 

Groundwater Monitoring and Reporting Program (MRP) (see Requirement VIII, 
Attachment 8) upon the first sampling event.  Monitoring well designs and boring logs 
shall be included as attachments in quarterly groundwater monitoring reports.  All 
new wells shall be sampled at a quarterly frequency. 
 

 
V. Southern Plume Containment 
 

A. For the purposes of this Order, southern plume containment is defined as: 
 

1. No further migration or expansion of the chromium plume to locations where 
hexavalent chromium and total chromium is below interim maximum 
background levels, or 
 

2. No further migration or expansion of the 50 ppb Cr(VI)/Cr(T) or 10 ppb 
Cr(VI)/Cr(T) boundaries to outside the area(s) of hydraulic capture. Hydraulic 
capture is determined by comparing hydraulic gradients or flow direction 
vectors calculated from specific monitoring well pairs and triplets within the 
most recent mandated capture zone accepted by the Water Board.  

 
B. Beginning January 15, 2016, and every three months thereafter, PG&E shall 

submit quarterly hydraulic capture metric reports containing monthly capture metric 
information to verify containment of the southern plume from migration.  Report 
information shall include groundwater elevation data, groundwater extraction rates, 
capture metrics, and maps showing the location for all referenced wells and 
monitoring data and chromium plume boundaries. The report shall provide a 
conclusion as to whether the 50 ppb Cr(VI)/Cr(T) or 10 ppb Cr(VI)/Cr(T) boundary 
line has migrated or expanded to outside the area(s) of hydraulic capture established 
as of the date this Order is issued. 

 
C. Compliance with containment requirements will be determined by (1) comparing 

hydraulic gradients or groundwater flow direction vectors calculated from 
groundwater elevation data from select well pairs/triplets and piezometers (2012 
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capture metrics), as outlined in Attachments 5-7, and (2) comparing the 50 ppb 
Cr(VI)/Cr(T) and 10 ppb Cr(VI)/Cr(T) boundaries to plume maps as of the date this 
Order is issued. The Water Board may find PG&E out of compliance with these 
requirements if at any time any of the following conditions occurs: 

 
1. The third consecutive month of data (e.g., January, February, and March) 

indicates that the well pair/triplet capture metrics are still not being met; or 
 

2. If approved capture metrics are not met 3 out of 12 months during the course of 
one year (e.g. July 2015 through July 2016); or 
 

3. If the 50 ppb Cr(VI)/Cr(T)  or 10 ppb Cr(VI)/Cr(T) boundaries migrate or expand 
to outside the area(s) of hydraulic capture during any monitoring event. 

 
D. Should any of the above conditions occur, then by the 15th of the month following the 

quarterly report submittal, PG&E shall submit a contingency plan to re-establish 
capture as soon as practical. The contingency plan shall propose contingency 
monitoring wells located downgradient and cross gradient to the original capture 
zone boundary set in 2012 and a monitoring program for verifying plume capture.  
Upon approval by the Executive Officer, PG&E shall implement the contingency plan 
according to the schedule that has been approved or issued.  All contingency 
assessments and subsequent corrective actions shall be described in monthly 
capture metric reports due by the 15th of each month. Reports shall provide data and 
information to demonstrate progress towards resuming plume capture. Reports shall 
also include maps that show the location of all referenced wells, monitoring data, 
original plume boundary lines, and water supply wells within one-half mile of the 
original capture zone boundary lines. 
 

E. PG&E shall notify the Water Board within one week when contingency actions are 
taken. The notice shall identify the date or instance leading to the contingency action, 
what the action is, and monitoring actions to be undertaken for verifying the 
contingency action is effective. A map shall accompany all data showing referenced 
wells, monitoring data, plume boundary lines, and water supply wells within one-half 
mile of the capture zone boundary lines. 
 

F. As remediation continues with time, it is expected that chromium concentrations will 
decrease and plume lines will constrict inward and southward.  In such an instance, it 
may not be prudent or optimal to continue operating an extraction well network and 
waste groundwater for the sole purpose of hydraulic containment for low chromium 
concentrations. As described in Finding 26, PG&E may propose a more optimal 
alternate hydraulic capture zone than the current one in place. An alternate proposal 
shall consist of the following information: groundwater elevation and chromium 
monitoring data, maps showing change in chromium plume configuration over time, 
proposed alternate capture zone and capture metrics, and a contingency plan 
proposing corrective actions and contingency monitoring wells cross and 
downgradient of the alternate hydraulic capture zone for monitoring chromium 
concentrations. The alternate hydraulic capture zone and metrics shall be 
implemented upon approval by the Executive Officer. 
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G. Should an approved alternate hydraulic capture zone be implemented, it is expected 
that some rebounding chromium concentrations may occur in groundwater in the 
original hydraulic capture zone. The Water Board will not find PG&E out of 
compliance with this Order if the approved contingency plan, including corrective 
actions and monitoring program, is implemented and the 50 ppb Cr(VI)/Cr(T) or 10 
ppb Cr(VI)/Cr(T) boundaries do not expand more than 1,000 feet during any 
monitoring event from capture boundaries established prior to the alternate hydraulic 
capture boundaries. 

 
H. This Order allows for the lateral migration of the 4 ppb hexavalent chromium eastern 

plume boundary in the southern plume to no more than 1,000 feet (see Attachment 
3, "Area of Allowed Plume Expansion") during implementation of remedial actions, 
provided PG&E contains chromium from migrating to the north. The 4 ppb 
hexavalent chromium boundary is intended for plume containment evaluation and is 
not a cleanup goal. If PG&E is unable to provide data and information that clearly 
indicates chromium in this expanded area is being captured in the downgradient flow 
direction, it will constitute a violation of Requirement V for southern plume 
containment. 

 
VI. Cleanup Requirements 
 

A. As of the date this Order is issued, PG&E shall continuously2 implement previously 
accepted on-going corrective actions, including but not limited to, agricultural 
treatment units (ATUs), in-situ remediation, and freshwater injections (see Finding 
Nos. 24 and 25). Corrective actions shall be conducted in accordance with accepted 
current and future workplans, WDRs, Notices of Applicability, monitoring programs, 
or as modified with the Executive Officer’s approval. 
 

B. PG&E shall submit an annual operational plan in conjunction with the Annual 
Cleanup Status and Effectiveness Reports, as required in Groundwater Monitoring 
and Reporting Program, CAO No. R6V-2015-PROP, Attachment 8. Corrective 
actions will also be conducted at a level specified in the annual operational plan.  
Reductions in corrective actions of more than 10 percent on a monthly basis as 
compared to the annual operational plan shall require notification to Water Board 
staff prior to implementation.   

 
C. Corrective actions may be needed in the areas listed below based on monitoring 

results. 
 

1. Southern Plume 
 

a) “Western Finger” 
 

PG&E shall cleanup and abate chromium concentrations greater than interim 
maximum background levels west of Serra Road between Highway 58 and 
Acacia Street.  During 2014, greater than interim maximum background levels 
existed at monitoring well locations MW-121, MW-153, and MW-169. 

 

                                                           
2
 The term "continuously" as used in section VI.A does not apply to emergency interruptions or routine maintenance.   
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i. PG&E shall continue on-going remedial activities in accordance 
with accepted current and future workplans and proposals. 
Corrective actions implemented in the western area must be fully 
discussed and described in quarterly monitoring reports for the 
Northwest Freshwater Injection (NWFI) area and In-Situ 
Remediation Zone (IRZ). PG&E shall collect groundwater samples 
from monitoring wells in the area of the western finger consistent 
with the Groundwater Monitoring and Reporting Program, CAO No. 
R6V-2015-PROP, Attachment 8. 
 

ii. If Cr(VI) concentrations equal or exceed 10 ppb at one or more of 
the monitoring wells set forth in Table 1 for two consecutive 
sampling events, PG&E shall submit a technical report within 60 
calendar days from submittal of the quarterly site-wide groundwater 
monitoring report proposing additional actions to remediate the 
observed exceedances.   

 
 
 
 

Table 1. Western Area 
Sentry Wells 

MW-57D 
MW-57S 
MW-58 
MW-59 

MW-118S 
MW-147D 
MW-147S 
MW-148S 
MW-164S 
MW-168D 
MW-168S 
MW-201D 
MW-201S 
MW-202D 
MW-202S 

 
iii. No later than 60 days following acceptance of the USGS 

Background Study Preliminary Results Report by the Water Board, 
PG&E shall submit a technical report to the Water Board Executive 
Officer regarding the feasibility of achieving USGS background 
concentrations in the area of the western finger using the existing 
remedial activities, including an estimated cleanup timeframe if 
applicable.  If additional remedial actions are required to achieve 
USGS background levels, the technical report shall include a 
proposal to implement such activities.  If at any time USGS 
provides written technical background study information such as 
the preliminary results report, final report or other technical 
document containing analysis, interpretation and conclusions 
demonstrating the chromium in the western finger is predominantly 
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naturally occurring, no further remedial activities will be required in 
this area upon approval from the Water Board Executive Officer. 

 
b) Lower Aquifer 

 
PG&E shall clean up and abate chromium concentrations in the lower aquifer 
that are linked to PG&E’s historical discharge or remedial actions and must 
peform the following additional actions:   

 
i. To remediate chromium in the lower aquifer groundwater, PG&E 

must implement action east of Mountain View Road. PG&E may 
continue to implement its November 7, 2014 “Plan for Enhancement 
of Lower Aquifer Remedy”, provided it is performed in accordance 
with the Water Board’s conditional acceptance dated December 22, 
2014. 

ii. Submit a technical report within 180 days of this order presenting an 
evaluation of the updated conceptual site model and background 
concentrations for the lower aquifer and transition zone at the 
western edge of the lower aquifer. 

iii. Submit a feasibility assessment for the remediation and cleanup to 
background concentrations in the lower aquifer and the transition 
zone at the western edge of the lower aquifer within 90 days of 
Water Board acceptance of the conceptual site model and 
background report required under item ii, above. 
 

 
c) For all remaining areas of the southern plume, reach the following cleanup 

goals in the upper aquifer by the listed timeframes: 
 

i. Reach and maintain 50 ppb Cr(VI) and Cr(T) in 90% of the 50 ppb 
Cr(VI) and Cr(T) plume as of the date this Order is issued, by 
December 31, 2025, as reported in the fourth quarter 2025 
groundwater monitoring report. The 90th percentile shall be based 
on the number of monitoring well locations where chromium 
concentrations exceed 50 ppb Cr(VI) and Cr(T) as of the date this 
Order is issued, as shown in Table 8.1 of Attachment 8. 
 

ii. Reach and maintain 10 ppb Cr(VI) and Cr(T) in 80% of the 10 ppb 
Cr(VI) and Cr(T) and 50 ppb Cr(VI) and Cr(T) plumes as defined 
on the date this Order is issued, by December 31, 2032, as 
reported in the fourth quarter 2032 groundwater monitoring report. 
The 80th percentile shall be based on the number of monitoring 
well locations where chromium concentrations exceed 10 ppb 
Cr(VI) and Cr(T) as of the date this Order is issued, as shown in 
Table 8.1 of Attachment 8. 

 
iii. Reach and maintain background levels of Cr(VI) and Cr(T).  

 
iv. At a minimum every four years, PG&E will evaluate chromium 

cleanup actions to reach the cleanup goals and submit a four-year 
comprehensive cleanup status and effectiveness report, per the 
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requirements of Attachment 8, CAO MRP. If actions are not 
achieving expected reductions in chromium concentrations, a 
workplan outlining recommendations and an implementation 
schedule to increase effectiveness will be submitted by the 
deadlines listed in Attachment 8, CAO MRP. PG&E may request 
an extension of the cleanup goals and timelines which will be 
subject to Water Board review and approval. 

 
2. Northern Disputed Plumes Area 

 
a) PG&E shall cleanup and abate chromium “hot spots” in the northern disputed 

plumes area. “Hot spots” are defined as: 
 

i. any domestic well having Cr(VI) equal to or exceeding 10 ppb during any 
one sampling event; or  

 
ii. any monitoring, extraction, remediation well or piezometer having 

hexavalent chromium concentrations greater than 10 ppb within one half 
mile upgradient of any active domestic well and meeting any of the 
following conditions (triggers):  

 
1. Fifty percent (50%) or more increase above Cr(VI) concentrations 

reported in second quarter 2015 that persist for two consecutive 
sampling events;  

2. Increasing statistical trend (using Mann-Kendall) over four sampling 
events. 

 
b) Within 30 days of receiving laboratory reports containing data indicating one or 

more of these triggers are met, submit a workplan and implementation schedule 
proposing the method and manner to remediate chromium “hot spots” in 
groundwater. Identify all wells that trigger this action and describe their general 
location. The workplan shall propose a cleanup action to begin within 45 days of 
the date of the workplan. Describe remedial equipment needed and expected 
operational actions to return Cr(VI) concentrations back to second quarter 2015 
levels or less. Provide an estimated cleanup time and basis for the estimate if 
possible. 

 
c) If at any time USGS provides written technical background study information 

such as the preliminary results report, final report or other technical document 
containing analysis, interpretation and conclusions demonstrating the chromium 
in the Northern Disputed Plumes Area or in specific Northern Disputed Plumes 
Area hot spots is predominantly naturally occurring, no further remedial activities 
will be required in this area upon approval from the Water Board Executive 
Officer. 

 
d) If at any time USGS provides written technical background study information 

such as the preliminary results report, final report or other technical document 
containing analysis, interpretation and conclusions demonstrating the chromium 
in the Northern Disputed Plumes Area is predominantly from PG&E’s historical 
discharge, then PG&E must submit a technical report, within 180 days of Water 
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Board acceptance of the USGS information, presenting a feasibility assessment 
for the remediation and cleanup to the USGS background concentrations. 

 
VII. Replacement Water Supply 

 
A. Beginning with 1st Quarter 2016, within each quarterly groundwater monitoring 

report required in section X below, provide an analysis whether any domestic 
well within the domestic well sampling area defined in the “Groundwater 
Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, Attachment 8, 
contains hexavalent chromium concentrations exhibiting an increasing trend 
indicating likely future exceedances of the hexavalent chromium drinking water 
standard within one year. 

 
1. Interim Replacement Water Supply 

 
a) Within 10 business days of receipt of a laboratory report 

identifying an affected well as defined by Finding 46 (i.e., an active 
domestic or community well containing chromium linked to 
PG&E’s historical releases in concentrations that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb 
Cr(T)), supply interim uninterrupted replacement water (i.e., 
bottled water or equivalent) to users of such affected wells. 
 

b) Within 7 days of the submittal of each quarterly report, provide a 
report to the Water Board listing all properties that have been 
provided interim uninterrupted water service.  The report shall 
include the well number and describe the general area in Hinkley 
or the Harper Dry Lake Valley the well is located, such as the 
southern plume, the Hinkley Valley northern disputed plume, or 
Harper Dry Lake Valley northern disputed plume.  If bottled water 
is provided, PG&E shall also list the bottled water service being 
used and the water volume being delivered.  Furthermore, if other 
than commercially available bottled water is being provided, the 
report shall include documentation to show that interim water 
supply meets state primary and secondary drinking water 
standards.  

 

2. Long-term Replacement Water Supply 
 

a) Within 45 days of this Order being issued, PG&E must submit for the 
Water Board Executive Officer’s acceptance a workplan outlining long-
term replacement water supply for all drinking and cooking uses.  
Pursuant to California Water Code section 13304(f), replacement water 
“shall meet all applicable federal, state, and local drinking water 
standards, and shall have comparable water quality to that pumped by 
the public water system or private well owner before the discharge of 
waste.” The workplan must include a plan for providing replacement 
water for any active private supply well identified pursuant to VII.A., 
above, should any such well later exceed the drinking water standard 
and become and Affected Well, as defined in Finding 46. The workplan 
shall include the following: 
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i. An evaluation of at least three different methods to provide 

long-term replacement water supply. 
ii. A discussion on the feasibility and timing to implement each 

method including the needs for permits, approvals, and 
environmental analysis. 

iii. An evaluation of the quantity of water (gallons per minute) that 
can be provided by each method compared with typical 
individual household supply needs for drinking and cooking.  

iv. An evaluation of the quality of water that can be provided by 
each method in comparison to California primary and 
secondary drinking water standards. 

v. An analysis of wastes that may be generated by each method, 
disposal options, costs, and an analysis of potential 
byproducts in groundwater created by each method.  For 
example, reverse osmosis generates salts and potentially 
others compounds that are typically sent to septic systems. 

vi. An operation, maintenance, and, replacement plan, such as 
for filters, equipment, etc., of each evaluated method.  

vii. A water quality monitoring and reporting plan to verify quality 
and performance of each evaluated method. 

viii. A complete cost analysis including construction, operations, 
maintenance, and replacement plan of each evaluated 
method. 

ix. A contingency plan to ensure uninterrupted replacement water 
supply. 

x. State how the workplan and recommended method will be 
presented to the owner(s) and users of the affected well(s). 

 
b) Within 21 days of identifying an affected well, PG&E must determine if 

there are any new technologies available that were not previously 
considered in their long-term plan and assess, after consultation with the 
well owner, which method for long-term replacement water would best fit 
the individual circumstances of the well owner(s), and submit that 
information to the Water Board’s Executive Officer. Within 30 days of 
that submittal and written authorization from the well owner for the 
installation of a long-term replacement drinking and cooking water supply, 
PG&E shall implement the workplan to provide a long-term replacement 
drinking and cooking water supply for all affected wells, as defined in 
Finding 46.   

 
c) Within each groundwater monitoring report required as part of PG&E’s 

domestic well monitoring and reporting program and during which long-
term replacement drinking water is supplied, PG&E shall provide a report 
to the Water Board listing all properties that have been provided long-
term uninterrupted replacement water supply. The report shall include: 
the affected well number and general area location, the method used to 
provide replacement water supply, and evidence provided water supply 
meets state primary and secondary drinking water standards. Describe all 
actions completed during the quarter, such as operation and 
maintenance. Describe any problems that may have occurred and how 
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and when they were corrected or remedied.  For instance, if sampling 
indicates that alternate water supply does not meet federal and state 
drinking water standards, describe what corrective actions were 
implemented to fix the problem. If the well owner did not respond or 
provide permission to access and install long-term water supply, provide 
evidence of such, including actual date and time and manner of 
communication. Provide proof that monitoring data has been sent to the 
owner of the affected well(s). 

 
VIII. Independent Consultant 
 

A. PG&E shall continue to fund an independent consultant(s) that can provide technical 
information, education, and advice to community members on matters subject to 
regulation by the Water Board related to the chromium groundwater pollution in 
Hinkley. The independent consultant(s) shall not be involved in any aspect of this site 
(consulting for PG&E or involved in any litigation, and be willing to sign such a 
document stating such) and be accepted by PG&E and the Water Board or the 
Executive Officer.  

 
B. Annually, on February 1 starting in 2016, PG&E must submit a report to the Water 

Board including the scope of work and budget for the previous year and the next 
twelve month period. This report must provide evidence that adequate funds were 
made available in the past twelve months and are being made available for the next 
twelve months to complete the following at a minimum (or submit an alternative plan 
of equivalent effort and effectiveness in meeting the community’s needs): 

 
1. An annual report and presentation to the Water Board on the independent 

consultant’s efforts within the Hinkley community. 
2. A minimum of six community newsletters each year to disseminate information to 

Hinkley residents. 
3. A minimum of four public meetings held in the Hinkley community. 
4. Availability for one on one communications with individual or groups of Hinkley 

residents (at least 100 hours of availability). 
5. Production of technical reviews, written comments and presentations to respond 

to Water Board orders, PG&E reports, USGS reports and other technical 
materials related to the chromium remediation (e.g. new cleanup technology). 

6. Outside expert on matter(s) of greatest concern to the community. 
 

C. The annual workplan is subject to Water Board Executive Officer approval. Every four 
years, the Water Board’s Executive Officer will review and may revise the annual 
requirements listed above under item B. 
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General Provisions 
 
IX. Plan Approval and Implementation 

 
All plans required by this Order require the Water Board’s approval, and shall be 
incorporated and implemented as part of this Order whether expressly stated above or 
not. Any violation of an approved plan required by this Order shall be considered a 
violation of this Order. The Water Board’s Executive Officer is hereby delegated the 
authority to approve, conditionally approve, or reject plans submitted in accordance with 
this Order. In addition, the Water Board’s Executive Officer may grant deadline 
extensions if good cause has been demonstrated. 
 

X. Groundwater Monitoring and Reporting Program 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports. The Monitoring and 
Reporting Program (MRP) is incorporated as Attachment 8 in this Order. The MRP 
establishes monitoring requirements consistent with the California Water Code to 
evaluate compliance with the terms and conditions of this Order, and to assure 
protection of waters of the state and restoration of beneficial uses.  
 

XI. Laboratory Analysis 
 

All water sample analyses shall utilize the most recent testing methods.  Testing for 
Total Chromium analysis shall be done using United State Environmental Protection 
Agency (US EPA) Methods 6010B or 6020A to a reporting limit of 1 ppb. Testing for 
hexavalent chromium shall be conducted in accordance with US EPA Method SW 218.6 
with a reporting limit of 0.2 ppb. A part per billion is equivalent to micrograms per liter or 
µg/L also reported by laboratories. The laboratory used shall be certified by the 
California Environmental Laboratory Accreditation Program. If best available technology 
in the future allows for better testing methods adopted by the State of California or lower 
detection levels, PG&E shall implement the better method or detection level. 

 
XII. Certifications for all Plans and Reports 
 

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 PG&E, 
or an authorized representative of PG&E, 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. Maps, hydrogeologic reports and engineered plans shall 
be prepared or directly supervised by, and signed and stamped by a Professional 
Geologist or Civil Engineer, respectively, registered in California. It is expected that all 
interpretations and conclusions of data in these documents will be truthful, supported 
with evidence, and there will be no attempts to mislead by false statements, 
exaggerations, deceptive presentation, or failure to include essential information. 
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All maps larger than 11” X 17” must be submitted in hardcopy to the South Lake Tahoe 
and Victorville offices of the Lahontan Regional Water Quality Control Board:  
 
South Lake Tahoe main office 
2501 Lake Tahoe Blvd.  
South Lake Tahoe, CA 96150 
 
Victorville office 
14440 Civic Drive, Suite 200 
Victorville, CA 92392 
 

XIII. Duty to Submit Other Information 
 
When the Discharger becomes aware that it has failed to submit any relevant facts in 
any report required under this CAO, or submitted incorrect information in any such 
report, the Discharger shall promptly submit such facts or information to the Water 
Board. 

 
XIV. Liability for Oversight Costs Incurred by the Water Board 
 

PG&E shall be liable, pursuant to Water Code 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.  PG&E shall reimburse the Water Board for all 
reasonable costs associated with site investigation, oversight, and cleanup.  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 this site 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. 
 

XV. 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 Water Board’s 
Executive Officer as additional information becomes available. 

 
XVI. Enforcement  
 

Failure to comply with the requirements, terms, or conditions of this Order will result in 
additional enforcement action that may include the imposition of administrative civil 
liability pursuant to California Water Code sections 13268 and 13350, or referral to the 
Attorney General of the State of California for civil liability or injunctive relief.  The Water 
Board reserves its rights to take any enforcement action authorized by law. 
 

XVII. Permits or Approvals 
 
This Order does not alleviate the responsibility of PG&E to obtain necessary local, state, 
and/or federal permits to construct or operate facilities or take actions necessary for 
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compliance with this Order.  This Order does not prevent imposition of additional 
standards, requirements, or conditions by any other regulatory agency. This Order does 
not authorize any act that results in the taking of a threatened or endangered species or 
any act that is now prohibited, or becomes prohibited in the future, under either the 
California Endangered Species Act (Fish and Game Code sections 2050 to 2097) or the 
federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544). If a “take” will 
result from any act required by this Order, PG&E shall obtain authorization for an 
incidental take from appropriate authorities prior to taking action. PG&E is responsible 
for meeting all requirements of the Endangered Species Acts for any acts required by 
this Order. 

 
XVIII. Replacement of Prior Orders 

 
This Order replaces all requirements of Orders and Directives listed in Attachment 1 
including CAO No. R6V-2008-0002 and amendments; and CAO No. R6V-2011-0005 
and amendments. In addition, this Order replaces requirements in Investigative Order 
Nos. R6V-2011-0079 and R6V-2013-0051; and Executive Officer letter directives dated 
October 4, 2013, December 12, 2013, and February 26, 2014.  See Attachment 1 for 
descriptions of these Orders and Directives. This Order shall not preclude enforcement 
against PG&E for failure to comply with any requirement in any other Order issued by 
the Water Board. The Water Board reserves its rights to take any enforcement action 
authorized by law. 
 

XIX. Dispute Resolution Process 

 

All technical justifications submitted to the Water Board must use best professional 
judgment, as defined above in IV. A. 3, and will be reviewed for acceptance. If the Water 
Board disagrees with one or more interpretations or conclusions in a technical 
justification, then the Water Board’s Executive Officer or the Water Board, as 
appropriate, will provide final determination of the issue, after considering all relevant 
information. 

 

XX. Attachments Incorporated Herein 

 
The eight attachments referenced in this Order are hereby incorporated herein: 
 

1) CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROP 
2) Location of Chromium Plumes (Third Quarter 2014)  
3) Area of Allowed Plume Expansion 
4) Active Water Board Orders and Notices Authorizing Clean up Actions  
5) Hydraulic Capture Metrics 
6) Hydraulic Capture Monitoring Plan, Shallow Zone of Upper Aquifer 
7) Hydraulic Capture Monitoring Plan, Deep Zone of Upper Aquifer 
8) Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP  
9) Summary of Performance and Submittal Requirements 
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XXI. 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 shall receive the petition by 5:00 p.m., 30 
days after the date this Order is issued, except that if the thirtieth day following the date 
of this Order falls on a Saturday, Sunday, or state holiday, the petition shall be received 
by the State Water Board by 5:00 p.m. on the next business day.  Copies of the law and 
regulations applicable to filing petitions may be found on the Internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided 
upon request.   

 
 
 
 
 
___________________________________                           ___________________ 
PATTY Z. KOUYOUMDJIAN      Date 
EXECUTIVE OFFICER 
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Attachment 1. CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROPOSED 
 

1 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

CAO R6V-2008-0002 
 
August 6, 2008 
 

1. Requires: 
a) No further migration of plume 
b) Achieve plume containment by Dec 

31, 2008 
c) Develop and implement final 

cleanup strategy (Feasibility Study 
or FS) 
 

2. Establishes quarterly and semiannual 
reporting 

1 a) and b). Ongoing.  Requirement for ongoing and improved 
plume containment for southern plume retained in 2015 CAO. 
See CAO sections II and V.   
 
1 c) FS completed, implementation in progress.  Interim 
remedial targets contained in 2015 CAO. See CAO section VI.   
 
 
2. Ongoing.  2015 CAO contains monitoring and reporting 
requirements.  See CAO Attachment 8.   

CAO R6V-2008-
0002A1 
 
November 12, 2008 

1. Establishes background levels of 
chromium (Cr) to assess remediation 
strategies 

1. Background levels retained in 2015 CAO, including 
acknowledgement of USGS background study and potential 
future revision of background values. See findings 14and 15.   
 

CAO R6V-2008-
0002A2 
 
April 7, 2009 

1. Allows up to 1,000 feet migration of 4 
parts per billion (ppb) plume line on 
eastern boundary to implement South 
Central injection area 

1. Ongoing.  Retained in 2015 CAO, see Attachment 2 and 
section V.I.  

CAO R6V-2008-
0002A3 
 
March 14, 2012 

1. Sets hydraulic containment metrics 
south of Thompson road 
 
2. Requires plume containment north of 
Thompson road 
 
 
3. Sets monthly monitoring and reporting 

1. Ongoing. Retained in 2015 CAO, with provisions to allow for 
adaptive management (plume shrinkage/rebound).  See section 
V.   
2. Southern contiguous plume north of Thompson Road is 
contained as required.  For northern plumes, 2015 CAO 
requires hotspot remediation.  See section VI. B.2.  
 
3. Ongoing. 2015 CAO sets monitoring and reporting 
requirements for hydraulic capture.  See section V. C.  

CAO R6V-2008-
0002A4 
 
January 8, 2013 

1. Requires full definition of chromium 
plume 
2. Sets mapping, lab analysis, reporting 
and submittal requirements 

1. Ongoing. Retained in 2015 CAO, see section IV. 
 
2. Ongoing.  Retained in 2015 CAO, see section IX, X and 
Attachment 8. 

CAO R6V-2011-0005 1. Requires bottled water to all well users 1. 2015 CAO requires bottled water for wells users with Cr6 at 
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2 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

 
January 7, 2011 

with water exceeding background levels 
within 3,000 feet of defined chromium 
plume 
2. Quarterly reporting  

or above MCL within 2 days of first detection.   
 
 
2. Retained in 2015 CAO for wells with Cr6 at or above MCL.  

CAO R6V-2011-
0005A1 
 
October 11, 2011 

1. Affected well definition refined:  
a) If well has chromium 6 (Cr6) at 

Public Health Goal (PHG) or 
greater and increasing trend is 
present 

b) If well has greater than 
background levels 

c) Notes that CAO may be amended 
to use future Cr6 Maximum 
Contaminant Level (MCL) for 
affected wells 

2. Affected area defined as one mile 
down or cross gradient of defined Cr 
plume 
3. Replacement water quality requirement 
of 0.06 ppb 
 
 
4. Requires feasibility study for whole 
house replacement water and 
implementation of such 
 
 
 
 
5. Recognizes Community Advisory 
Committee and need for independent 
consultant paid for by discharger 

1 a). 2015 CAO requires replacement water plan if increasing 
trend in domestic wells, or within 20 percent of Cr6 MCL.   
 
1 b) and c). Cr6 MCL now in effect for affected well definition. 
2015 CAO reflects Cr6 MCL for affected well definition.   
 
 
 
 
 
 
2. Retained in 2015 CAO.  See  findings 43 and 44.   
 
 
3.  Replacement water must meet MCLs.  
 
 
 
4. Complete. 2015 CAO contains requirements for replacement 
water plans when private supply well contains hexavalent 
chromium concentrations exhibiting an increasing trend 
indicating likely future exceedances of the Cr6 MCL, or any 
private supply well with hexavalent chromium concentrations 
within 20 percent of the Cr6 MCL (i.e., 8 µg/L Cr6). 
 
5. Ongoing.  Requirement for independent consultant retained in 
2015 CAO.  See section VI and finding 45.   
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3 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

 
6. Quarterly reporting  

6. Ongoing.  2015 CAO contains modified requirements for 
monitoring and reporting.  See section VII.2iii.  

CAO R6V-2011-
0005A2 
 
June 7, 2012 

1. Requires implementation of PG&E's 
expanded whole house water program:  

a) Affected wells are those with 
detectable (>0.06 ppb) Cr6 within 
one mile of Cr plume 

b) Water quality must meet at CA 
MCLs, and Cr6 PHG, or Cr6 MCL 
once adopted 

c) Once Cr6 MCL is adopted, MCL 
defines affected well 

 
2. Suspends requirement for trend 
analysis to determine affected wells 

1 a) and c). 2015 CAO reflects Cr6 MCL for affected well 
definition.   See section VII.A.2 and findings 43 and 44.   
 
 
1 b).  Replacement water must meet Cr6 MCL. See section 
VII.A.2.  
 
1 c).  Cr6 MCL defines affected well in 2015 CAO.  See finding 
44.  
 
 
2. 2015 CAO requires Discharger submit replacement water 
plans where private supply well concentrations exhibit 
increasing trends indicating the likelihood of future exceedances 
of the hexavalent chromium MCL, or if a private supply well has 
chromium reaching within 20 percent of the hexavalent 
chromium MCL. 

CAO R6V-2011-
0005A3 
 
February 18, 2014 

1. Revises replacement bottled water 
quality to allow up to 1.2 ppb Cr6.   

1. 2015 CAO requires bottled water to meet Cr6 MCL.  See 
section VII.1.ii.  

 

Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

Investigative Order 
(IO)  
R6V-2011-0079 

1. Sets mapping information and content 
requirements.  
2. Sets report content requirements.   

1 and 2 retained in 2015 CAO.  See Attachment 8.  
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4 
 

Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

 
September 29, 2011 
IO R6V-2013-0051 
 
June 26, 2013 

1. Approves criteria for removal of 
domestic wells from sampling program 
2. Accepts recommendation to abandon 
inactive wells screened across water both 
aquifers 
3. Outlines reporting requirements for 
inactive domestic wells  

1, 2 and 3 retained in 2015 CAO.  See Attachment 8 section IV.  
 

IO R6V-2013-0087 
 
October 30, 2013 

1. Conditionally approves Action Plan for 
Western Area to reduce chromium 
concentrations in groundwater west of the 
freshwater injection area.   

1. Requirement for continued operation contained in 2015 CAO. 
See section VI. B.1.a.i.  

Prosecution Team 
Letter 
 
August 2, 2013 

1. Requests action plan for western area 
and supplemental information 
2. Request for additional information in 
semi-annual reports related to western 
area:  
a) Changes in Cr concentrations 

between reporting periods 
b) Changes in remedial operations 

between reporting periods 
c) Changes in remedial effectiveness 

between reporting periods 

1. Complete.  
 
2. Replaced with requirement to reach background levels in 
western area by 2016, see section VI.B.1a.ii.   

Executive Officer 
Letter 
 
October 4, 2013 

1. Clarifies use of historical data in Cr 
plume boundary.  
 

1. Complete.  

Prosecution Team 
Letter 
November 7, 2013 

1. Requests a byproduct monitoring 
report. 

1. Complete. 
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5 
 

Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

Executive Officer 
Letter 
 
December 12, 2013 

1. Review of compliance versus 
interpreted plume maps, 3rd Quarter 2013:  
a) Cr detections on and east of Dixie 

Road no longer need to be drawn on 
compressor station plume maps 

b) Cr detections at MWs 159, 160, and 
163 no longer need to be drawn on 
plume maps 

c) Cr detections at MWs 169S2, 121S 
and 153 are to be drawn connected 
to contiguous plume 

d) Cr detections north of Thompson 
Road above background are to be 
drawn on plume maps 

1 a) through d) Ongoing interpretation, retained in 2015 CAO.  
 

 See attachment 8, section 1.G for 1 a) and b).   
 See CAO section IV. for requirements to install MWs in 

northern area.    
 
 

Prosecution Team 
Letter 
February 25, 2014 

1. Status report of chromium in 
western area 

1. Complete. 

Executive Officer 
Letter 
 
February 26, 2014 

1. Accepts Northern area investigation  
2. Notify Water Board within 10 days if 
increasing concentrations (change of 30% 
or more) to the north or northwest of MW-
193S3 are detected 
3. Sample domestic wells in eastern area 
of Harper Dry Lake valley each quarter 
4. Include domestic wells north of 
Grasshopper road in plume contouring if 
above background 

1. See CAO section IV. For requirements to install MWs in 
northern area. 
2. 2015 CAO requires hotspot remediation in northern area.   
 
3. Ongoing, modified requirements in 2015 CAO. See 
attachment 8.   
 
4. Ongoing, retained requirements in 2015 CAO. See 
attachment 8.   
 

Notes:   
1. CAO R6V-2008-0034 (as amended) contains replacement water provisions and other requirements regarding nitrate pollution related to 

Desert View Dairy animal operations.  Mr. Paul Ryken is the primary responsible party for the purposes of those CAO requirements; PG&E 
has secondary responsibility.  That CAO is not included in this table and will not be affected by new CAO requirements.   
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6 
 

2. Replacement water requirements for increases of chromium or remediation byproducts, and decreases in groundwater levels in domestic 
wells due to agricultural treatment unit operations are contained in Waste Discharge Requirements R6V-2014-0023, issued to PG&E in 
March 2014.  Those requirements will not be affected by 2015 CAO requirements for replacement water.   
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Attachment 4.  Active Water Board Orders and Notices Authorizing Clean up Actions 

Document Type; 
Date Title Description 

In-situ Remediation Waste Discharge Requirements and Notices of Applicability 
Board Order R6V-
2008-0014;  
April 9, 2008 

General Waste Discharge 
Requirements for PG&E General 
Site-wide Groundwater 
Remediation Project 

• Authorizes extraction, 
management and re-injection of 
groundwater, included freshwater 
and treated water.  In-situ actions 
consisting of injection of chemical 
or biological reductant directly to 
groundwater.  

•  Well rehabilitation and 
groundwater flow tracing.    

Notice of 
Applicability;  
April 7, 2009 
 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) 

• Authorizes South Central Re-
injection area project. 

• Allows up to 80 gallons per minute 
freshwater injection near Serra 
Road (Northwest Freshwater 
Injection area).  

• Sets receiving water limits for 
TDS. 

• Sets monitoring and reporting 
requirements.  

Notice of 
Applicability;  
August 17, 2009 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) 

• Authorizes increased ethanol 
volumes for the Source Area In-
situ remediation project.  

Notice of 
Applicability; 
July 7, 2010 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) and 
Rescission of Monitoring and 
Reporting programs Nos. R6V-
2006-0054A1 and R6V-2008-
0032.  

• Combines three ongoing in-situ 
remediation projects (Source 
area, Central area, and South 
Central re-injection area) into one 
project (called IRZ, in-situ 
remediation zone) for monitoring 
and reporting purposes.  

• Sets monitoring and reporting for 
IRZ project.   

• Sets contingency plan 
requirements and threshold limits 
for byproducts migration and 
concentrations.  
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Notice of 
Applicability; 
December 5, 2014 

Notice of Applicability to Conduct 
Bioreactor Pilot Test, PG&E 
Compressor Station (WDID 
6B369107001, Board Order No. 
R6V-2008-0014) 

• Authorizes 14-month testing of 2-
stage bioreactor (above-ground 
treatment system). Effluent from 
testing to be treated and re-
injected at the South Central IRZ 

• Set additional monitoring and 
reporting requirements.  

Agricultural Treatment Unit WDRs and Notice of Applicability 
Board Order R6V-
2014-0023; 
March 12, 2014 

Waste Discharge Requirements 
for PG&E Groundwater 
Remediation Project, Agricultural 
Treatment Units, WDID 
6B361403002 

• Authorizes groundwater extraction 
and application to irrigate up to 
500 acres of agricultural fields.   

• Sets monitoring and reporting 
requirements, including 
Environmental Impact Report 
mitigation measure 
implementation.  

 
Notice of 
Applicability; 
August 1, 2014 

Notice of Applicability of Waste 
Discharge Requirements for 
Agricultural Treatment Units, 
(WDID 6B361403002, Board 
Order No. R6V-2014-0023) 

• Describes location and acreage of 
agricultural fields authorized.  

• Sets reporting due dates. 
• Describes minor change to 

monitoring program.  
 
 

6-48



 
 
 

Attachment 5 

6-49



APPENDIX A 

Hydraulic capture shall be demonstrated through analysis of potentiometric surfaces in 
the A1 and A2 layers of the upper aquifer measured at least monthly. Hydraulic capture 
shall be demonstrated using those monitoring wells or piezometers identified in Table A-
1 or other wells as accepted by Water Board staff. For well pairs, the inner we ll must 
have a potentiometric surface lower than the outer well. For well triplets, the vector 
described by the potentiometric surfaces at the three wells must show a gradient 
directed inward of the capture boundary line shown on Figures A-1 or A-2, for the A1 
and A2 depth layers, respectively. 

Table A-1 Hydraulic Capture Monitoring Plan 

Depth Interval Well Pairs Well Triplets 
A1Layer Outer Well Inner Well 

MW-86S MW-55S 
MW-80S MW-728 
DW-03 MW-68S 
MW-79S MW-718 
New wells 1

, l MW-71S 
MW-88S, -87S, -32S 
MW-70S, -69S, -718 2 

DW-02, MW-29, -21A or new 
piezometer' near MW-31 

MW-58, -45A and -47A 
MW-82S new piezometer3 near EX-29/-

30 
MW-54, -76S and -45A 
MW-50S, -88S and -41 S 

A2 Layer Outer Well Inner Well 
MW-418 MW-3082 
MW-830 MW-62A 
MW-690 MW-62A2 

MW-508 MW-218 
MW-47 MW-4282 or new piezometer3 

near EX-29/-30 or EX-26 

MW-690, MW558, MW-6802 

1"New Wells" indicates one or more piezometers in a row north of 71 S. There is technical uncertainty as 
to the exact location of the down gradient capture line. Therefore only one of the piezometers will need to 
indicate an inward gradient. This piezometer must be outboard of the containment line." 
2 It is understood that seasonal groundwater extraction to the north of this well pair/triplet may temporarily 
expand capture to the north. As a result, it is acceptable that an inward gradient or vector at these points may not 
be demonstrated during extraction from the Al interval north of G2R, and/or from the A2 interval north of 
Alcudia Road. Expanding capture to the north w ill continue to meet the minimal plume capture requirement. 
1 If the new piezometer cannot be installed due to access limitations pursuant to Endangered Species Act, then 
PG&E w ill develop an alternative locat ion. 6-50
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Attachment 8 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
CLEANUP AND ABATEMENT ORDER  

NO. R6V-2015-PROPOSED 
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 
 

Groundwater Monitoring and Reporting Program 
 

___________________________San Bernardino County_____________________ 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports.  This Monitoring and 
Reporting Program (MRP) establishes requirements consistent with the California Water 
Code.  Pursuant to Water California Water Code section 13223, this MRP may be 
amended by the Water Board Executive Officer.   
 
This MRP requires Pacific Gas & Electric Company (hereinafter referred to as either 
“PG&E” or “Discharger”) to collect water samples, conduct monitoring actions, and 
submit technical reports to evaluate compliance with the terms and conditions of this 
Order, and to assure protection of waters of the state and restoration of beneficial uses.  
Consistent with Water Code section 13267, this Order requires implementation of a 
MRP that is intended to verify the effectiveness of remediation, track progress toward 
meeting remediation targets, and evaluate threats to and monitor water quality in private 
supply wells. 
 
As cleanup progresses and conditions change, it may be necessary to modify the 
requirements to best accommodate changing conditions.  The Water Board’s Executive 
Officer has the ability to modify the requirements of this Order, as necessary. 
 
I. GROUNDWATER MONITORING REQUIREMENTS 
 

A. Beginning 1st Quarter 2016, and every quarter (three months) thereafter, 
PG&E shall implement a site-wide monitoring well and domestic well sampling 
and monitoring program.  Monitoring well and domestic/community well sampling 
shall be conducted at the frequency and using the criteria prescribed in this 
“Groundwater Monitoring and Reporting Program.” 
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B. PG&E shall: 
 

1. Collect groundwater elevation data to the nearest 0.01 foot from all 
monitoring wells required for that quarter. 

2. Collect groundwater samples from monitoring wells and active 
domestic/community wells required for that quarter. Active is defined as any 
water supply well used during that quarter or planned for use within the next 
six months.  Active wells include those wells on PG&E-owned property and 
used that quarter for any purpose.  Inactive wells are defined as any water 
supply well not used that quarter or not planned for use within the next six 
months. 

3. Water samples shall be analyzed for Cr(VI) using Environmental Protection 
Agency (EPA) Method 218.6 with a reporting limit of 0.2 parts per billion 
(ppb) and Cr(T) using EPA Method 6020A or 6010B with a reporting limit of 
1 ppb. 

 
C. Southern Plume Area, including “Western Finger" and Lower Aquifer 

 
This area is defined as the southern plume area connected to the source area at 
the Facility, shown in CAO Attachment 2.  Within this area, the Discharger shall 
conduct sampling to meet the following objectives: 

 
1. To track remediation effectiveness, sampling will be conducted in 

accordance with the monitoring and reporting programs specified for 
the Agricultural Treatment Units (ATUs) and In-Situ Reactive Zones 
(IRZs) in the permits for those systems, as summarized in 
Attachment A to this MRP. The ATU monitoring program is currently 
established in the ATU WDRs (Order No. R6V-2014-0023, discussed 
in Finding 25) and associated documents.  The IRZ program was 
proposed by the Water Board staff in a letter dated February 19, 
2014 and will be included in a revised IRZ monitoring program that 
will be circulated for public comment along with revised/combined 
Notice of Applicability for the general Waste Discharge Requirements 
for In-situ Activities (Order No. R6V-2008-0014, discussed in Finding 
24). 

2. To track the chromium plume, to protect domestic wells, and for 
general monitoring, sampling will be conducted according to the 
chromium monitoring program listed in MRP Attachment A. 
 

Once every year in the Annual Cleanup Status and Effectiveness Reports, the 
monitoring frequency of monitoring wells used to contour the plume boundary 
will be reviewed to determine whether the sampling frequency for an individual 
well should be changed. The decision tree shown in Figure 8.1 (MRP 
Attachment B) will be used to determine if a change in monitoring frequency is 
warranted. 
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 Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 
concentration is less than 3.1 μg/L for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-
annual. If there are 12 consecutive sampling events of data in which the 
Cr(VI) concentrations are less than 10 μg/L then the sampling frequency 
will be changed to semiannual if either of the two following conditions are 
met: 1) Cr(VI) concentration is greater than 3.1 μg/L and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
sampling events of data or 2) no trend based on 12 consecutive sampling 
events of data.  If these conditions are not met, the sampling frequency 
will remain quarterly.  

 Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/L for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/L for four consecutive sampling events, 
then the frequency will stay at semi- annual. If the Cr(VI) concentration is 
greater than 3.1 μg/L and there is not an increasing Mann Kendall 
statistical trend, then the sampling frequency will stay semi- annual.  

 The few wells that are monitored on an annual sampling frequency, as 
specified in MRP Attachment A will continue on an annual sampling 
frequency. If changes to sampling frequency for these wells are needed, 
the evaluation will occur separately. 

 This process will not apply to ATU and IRZ program wells which are 
under separate monitoring programs. 
 

MRP Attachment A presents the initial sampling program. This program will be 
updated in the Annual Cleanup Status and Effectiveness Reports (Required in 
section II.B, below) each year to reflect any changes made in the annual 
program evaluation or other changes made during the year. 

 
D. Northern Disputed Plumes Area  
 

This area is defined as north of Thompson Road and into the Harper Dry Lake 
Valley, shown on CAO Attachment 2. The Discharger shall conduct the following 
sampling: 
 

1. Quarterly sampling at all single monitoring wells and at multi-depth 
monitoring wells showing the highest hexavalent or total chromium 
detections greater than the interim maximum background levels as of 4th 
Quarter 2014.  If four consecutive or four out of five samples in different 
sampling periods detect chromium in monitoring wells at decreasing 
concentrations that puts the well into one of the below categories, the 
Discharger may decrease the sampling frequency accordingly.  In this 
instance, the new well showing the highest chromium concentrations greater 
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than the interim maximum background levels is then moved to a quarterly 
sampling frequency. 

2. Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second highest hexavalent or 
total chromium detections as of 4th Quarter 2014. 

3. Annual sampling in the 4th Quarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of 4th Quarter 2014. 

4. Once every year in the Annual Cleanup Status and Effectiveness Reports, 
the sampling frequency of monitoring wells used to draw the location of the 
chromium isoconcentration contour lines will be reviewed to determine 
whether the sampling frequency for an individual well should be changed. 
The decision tree shown in Figure 8.2 (MRP Attachment C) will be used to 
determine changes to the monitoring frequencies. 

 
a) Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 

concentration is less than 3.1 ppb for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-annual. 
If the Cr(VI) concentration is greater than 3.1 ppb and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
quarters of data and there are 12 consecutive quarters of data in which 
the Cr(VI) concentrations are less than 10 ppb or no trend based on 12 
consecutive quarters of data and there are 12 consecutive quarters of 
data in which the Cr(VI) concentrations are less than 10 ppb, then the 
sampling frequency will be changed to semiannual. For the remaining 
quarterly wells, the sampling frequency will remain quarterly.  

b) Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 ppb for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 ppb for four consecutive sampling events, 
then the frequency will be changed to annual. If the Cr(VI) concentration is 
greater than 3.1 ppb and there is not an increasing Mann Kendall 
statistical trend, then the sampling frequency will be decreased to annual.  
If all of the wells in the cluster meet the criteria for annual sampling, the 
well with the highest Cr(VI) concentration will be retained for semi-annual 
sampling. 

c) Annual Branch: For annual monitoring wells, if the Cr(VI) concentration is 
non-detect for four consecutive sampling events, the sampling frequency 
will be reduced to biennial. If the Cr(VI) concentration is detected within 
four consecutive sampling events and there is an increasing Mann-Kendall 
statistical trend, then the sampling frequency will be increased to semi-
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annual. If the Cr(VI) concentration is detected within four consecutive 
sampling events and there is not an increasing Mann-Kendall statistical 
trend, then the sampling frequency will remain annual. 

 
E. Domestic/Community Water Supply Wells, Northern Disputed Plume1  

 
For the northern area where the plume is disputed, the following sampling 
requirements apply to all active drinking water supply wells one-half mile 
downgradient and cross gradient of any northern  area monitoring well showing 
detections of total or hexavalent chromium above the maximum contaminant 
levels established for drinking water.   

 
1. Quarterly sampling at all domestic and community wells having hexavalent or 

total chromium detections at or above drinking water standards following any 
sampling event. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
domestic and community wells having hexavalent or total chromium 
detections at or above the interim maximum background levels. 

3. Requests to modify the quarterly or semi-annual sampling frequency must 
follow the decision tree process specified in Attachment C of this MRP. 

 
F. G. No Monitoring or Domestic Well Sampling is Required for the Following 
 Locations: 
 

1. Southwest (i.e., upgradient) of the Lockhart Fault 
2. On or east of Dixie Road 
3. Redundant monitoring wells (defined as being less than 200 feet from other 

monitoring wells except those screened across different depths) having the 
lower of chromium detections compared to the other nearby well may be 
removed from all sampling events. 

 
II. REPORTING TYPES 

 
A. Quarterly Groundwater Monitoring Reports 
 

Quarterly groundwater monitoring reports for site-wide monitoring well and 
domestic/community well monitoring are due every quarter (three months) on 
February 10th, May 10th, August 10th, and November 10th of each year.  The 
quarterly reports shall include required information for maps and reports as 
described below in Requirements III.B.1., B.2., and B.3.  

 
B. Annual Cleanup Status and Effectiveness Reports, and Operational Plans 

                                                           
1
 Domestic supply well monitoring in the southern plume area is required as part of Board Order R6V-2014-0023 

(Waste Discharge Requirements for Agricultural Treatment Units). 
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 Beginning February 28, 2016, submit annual cleanup effectiveness reports to 

reach target concentrations listed in CAO Requirement VI.  The reports shall 
describe all clean up actions planned and/or implemented during the previous 
calendar year.  PG&E shall explain why any planned cleanup actions were not 
implemented.  Each report shall discuss the actual effectiveness of the final 
cleanup remedy compared to the prior year’s data and expected effectiveness 
showing the fourth quarter chromium plume boundary for the year before versus 
that year's fourth quarter chromium plume boundary map on the same figure.  
Provide a calculation for chromium mass removed over the year and the 
cumulative mass removed since initial remedial actions were implemented in 
1992.  If current actions are not achieving expected reductions in chromium 
concentrations, the report shall propose recommendations and an 
implementation schedule to increase effectiveness.  Within 30 days of the 
annual report due date, implement the recommended actions that do not 
require Water Board approval.  

 
 Each annual report shall also include operational plans for the upcoming year.  

Operational plans shall be specific to each remediation system (e.g., ATUs, IRZs, 
and freshwater injection areas), and shall describe minimum planned flow rates, 
injection rates, reagent volumes, or other pertinent measures of operational effort 
to maintain plume capture, and demonstrate progress toward meeting 
remediation goals. Subsequent annual status reports shall be submitted by 
February 28 of each calendar year, starting with the year 2017.  In the fourth 
year, the annual report shall be replaced by a four-year Comprehensive Cleanup 
Status and Effectiveness Report, as described in the next section.   

 
C. Four-Year Comprehensive Cleanup Status and Effectiveness Reports 
 

Beginning March 30, 2020, and every four years thereafter in lieu of the 
annual report, submit a report containing a comprehensive evaluation of 
chromium cleanup actions to reach target concentrations listed in CAO 
Requirement VI.  These four-year comprehensive reports shall summarize the 
information listed above in the annual reports, II.B, during the previous four 
years of remedial action. Each report shall contain a figure showing the fourth 
quarter chromium plume boundary map for each of the four years.  Using this 
figure and other information, each report shall compare the fourth year data to 
data from the previous three years to discuss remediation effectiveness. The 
fourth year data shall also be compared to data from the year this Order is 
issued, and all intermittent four-year reports.  Data collected over the four-
year period shall be used to update groundwater models for predicting 
chromium cleanup to target concentrations. The report shall also provide 
research of best available technologies that may be available to remediate 
chromium in groundwater sooner than target deadlines in this Order. Using 
the groundwater model results, evaluate the progress to reach target 
chromium concentrations by the associated deadlines. Describe whether 
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current actions are or are not achieving expected reductions in chromium 
concentrations. If cleanup actions are not achieving expected reductions, 
submit a workplan within 30 days of the date of the 4-year report due date 
proposing recommendations and an implementation schedule to increase 
effectiveness.  If best available technology is not recommended, the report 
and workplan shall state why and provide supporting information. The four-
year reports can consider, evaluate, and include corrective actions previously 
approved by the Water Board. Subsequent four-year comprehensive reports 
shall be submitted by March 30 every four years, starting with the year 2024. 
 

III. GROUNDWATER MONITORING REPORTS 
 

A.  Quarterly groundwater monitoring reports shall include all monitoring data, 
laboratory reports, related maps, tables of historical data, calculations, statistical 
test results for that quarter, and recommendations, such as locations for the 
installation of additional monitoring wells, as required by section IV.B of the Order 
to provide subsurface information for sufficient resolution of the chromium 
isoconcentration contour lines in the areas identified in IV.A.2. 

 
B.  Using data from the monitoring wells, quarterly reports shall define the full lateral 

and vertical extent of chromium in groundwater, based on the monitoring 
information gathered pursuant to the MRP, for hexavalent and total chromium to 
at least the interim maximum background levels of 3.1 ppb and 3.2 ppb, 
respectively, in the upper aquifer, and to 0.02 ppb Cr(VI) the lower aquifer, and 
determine the direction of groundwater flow. At a minimum, quarterly monitoring 
reports shall contain the information listed below. 

 
1. Map Types 

 
a. Show the concentrations of total and hexavalent chromium in groundwater 

in the upper and lower aquifers. Each quarterly report shall contain two 
maps: 

 
i. A map showing the concentrations of total and hexavalent 

chromium throughout the 
uppermost saturated zone as isoconcentration contour lines 
identifying the maximum extent of 3.1 Cr (VI)/ 3.2 Cr (T). Chromium 
concentrations shall be shown next to each monitoring well 
sampled. Include the location of domestic wells sampled; however, 
data from domestic wells shall not be used to draw the chromium 
isoconcentration contour lines, except in the northern area where 
no monitoring well is located within one-half mile of domestic wells. 
For those areas where insufficient monitoring wells exist to define 
the chromium isoconcentration contour lines in the northern area, 
data from the domestic wells must be considered and the 
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differences between monitoring wells and supply wells must be 
factored into a technical explanation of the data. 

ii. A separate map showing the maximum extent of concentrations of 
total and hexavalent chromium at 3.1 Cr (VI)/3.2 Cr (T) that quarter 
compared to the prior quarter. 

 
b. Potentiometric map for the upper aquifer showing the groundwater flow 

directions, estimated flow velocity, and calculated gradients, along the 
length of the map and areas where PG&E collected water table data.  

c. Potentiometric map for the lower aquifer showing the groundwater flow 
directions, estimated flow velocity, and calculated gradients, along the 
length of the map where water table data exist.  

d. Map showing all active and inactive domestic/community supply wells, 
including those wells on PG&E-owned property and used that quarter for 
any purpose. Chromium concentrations shall be shown next to each water 
supply well sampled. 

e. Maps of chromium isoconcentrations shall be submitted to the Water 
Board in digitized form (such as a pdf document).  At least one of the 
submitted maps shall contain monitoring data and chromium 
isoconcentration contour lines and be printable by the public on 8-1/2 inch 
by 11 inch and 11 inch by 17 inch paper. Another submitted map shall 
contain only chromium isoconcentration contour lines and be printable by 
the public on 8-1/2 inch by 11 inch paper. 

 
2. Map Content 

 
a. Map contents shall be consistent between each map, including data, color, 

symbols, etc. 
b. Text font size on maps shall be 9 points or greater. 
c. Street names shall be shown in black color to be easily legible. 
d. Location of all active supply wells used for remedial actions and the 

compressor station operations. 
e. Approximate location of the Lockhart Fault. 
f. Chromium isoconcentration contour lines on maps shall reflect the 

groundwater physical and chemical characteristics as interpreted from 
data reported in monitoring wells and extraction wells at all locations for 
that quarter. Chromium isoconcentration contour lines shall show 
monitoring and extraction well concentration contours representing the 
maximum extent of the 
following: 1,000 ppb Cr(VI) or Cr(T), 50 ppb Cr(T), 10 ppb Cr(VI), 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T).  

g. Chromium isoconcentration contour lines shall be drawn by a California 
licensed Professional Geologist or Civil Engineer by evaluating and 
reporting the site specific conditions using best professional judgment 
considering the following factors, at a minimum: 
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i. Geology – pertinent subsurface features such as location and 

depth to bedrock, influences of structure (e.g. folding and 
faulting), and stratigraphy. 

ii. Hydrogeology – location and hydraulic properties of the 
hydrostratigraphic units including, as appropriate, hydraulic 
conductivity, hydraulic gradients (e.g. horizontal and vertical, 
regional and localized due to groundwater extraction or 
injection), saturated aquifer thickness, groundwater flow 
velocities and directions, characteristics of confined, unconfined, 
and vadose zones. 

iii. Geochemistry – nature and extent of chromium concentrations, 
pertinent groundwater chemistry, historical data from monitoring 
wells, and appropriate trend analyses. 

iv. USGS background study – written technical information such as 
the preliminary results report, or final report or other technical 
documentation containing analysis, interpretations and 
conclusions of concentrations and sources of chromium. 

 
h. The dashed line representing the inferred chromium isoconcentration 

contour line of 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) shall be a dark color so as 
to stand out in contrast to other markings on the map. 

 

i. Domestic wells having chromium concentrations exceeding interim 
maximum background levels and which become inactive in the prior 
quarter can be removed from maps only if a monitoring well exists and is 
monitored within one-quarter mile distance of that domestic well. 

  
3. Report Content 
 

a. Describe depth to groundwater, changes from prior quarter, and 
calculated gradients and flow direction. 

b. Table of groundwater elevation data for all monitoring and remediation 
wells sampled over prior 12 months, 

c. Potentiometric map showing the groundwater flow direction and the 
calculated flow gradient, 

d. Laboratory results: 
 
i. If sample results show a relative percent difference of 25percent or 

greater between Cr(VI) and Cr(T) concentrations and if both 
concentrations are less than 10 ppb and Cr(VI) is greater than 3.1 ppb 
and Cr(T) is greater than 3.2 ppb, then the samples must be re-
analyzed within the same quarter and the ensuing results described. 
In addition, if sample results have Cr(VI)/Cr(T) difference greater than 
1.0 ppb at concentrations below 4 ppb, then the sample must be re-
analyzed within the same quarter and the ensuing results described. 
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ii. Tabulate laboratory results for monitoring wells, remediation wells, 
domestic/community supply wells, and include data over the prior 12-
months of sampling for each well. 

 
e. Describe all required monitoring wells or water supply wells not sampled 

during quarter and provide an explanation why. 
f. Interpret chromium isoconcentration contour lines in the upper and lower 

aquifers compared to contour lines in prior quarter.  State if this quarter’s 
contour lines are stable or have migrated. If migration occurred, explain 
why it migrated (if due to PG&E’s actions, natural groundwater movement, 
or actions by others). 

g. Describe methods and actions for installing wells, as needed.  
h. The domestic well sampling and monitoring requirements shall be 

included in the main body of the report (not as an appendix) and include: 
 
i. Total number and sampling results for wells that quarter, including 

number of wells exceeding interim maximum background levels and 
chromium drinking water standards. 

ii. An analysis of whether any domestic well within the domestic well 
sampling area contains Cr(VI) exhibiting an increasing trend, 
indicating likely future exceedances of the Cr(VI) drinking water 
standards within one year. 

iii. Required water supply wells not sampled that quarter with an 
explanation of why not. 

iv. Map showing all active domestic wells in sampling program and 
detected chromium concentrations for each monitoring event. 

v. Table of inactive water supply wells. 
 

i. Include appendices for boring logs and well designs for any wells installed 
during the quarter. 

j. Include appendix with description explaining the difference between 
monitoring well labels, such as A, B, C versus S and D, etc. 

k. Include appendix of Standard Operating Procedures for sampling 
procedures of monitoring wells and domestic wells. 

l. Include appendix of laboratory reports and field notes. 
m. Discuss calculated groundwater flow direction and velocity based on 

groundwater elevation data and not surface topography. 
 

C. Submittal of Maps of Isoconcentration Contour Lines  
 

Maps of chromium isoconcentration contour lines shall be submitted to the 
Water Board in digitized form (such as a pdf document) within one business 
day of the report due date. At least one of the submitted maps shall contain 
monitoring data and isoconcentration contour lines and be printable by the 
public on 8-1/2 inch by 11 inch and 11 inch by 17 inch paper. Another 
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submitted map shall contain only isoconcentration contour lines and be 
printable by the public on 8-1/2 inch by 11 inch paper. 
 

D. Geotracker Submittals 
 

Reports shall be uploaded to the State Water Resources Control 
Board’s Geotracker database, within one business day of the report due date, 
so that reports can be viewed by the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL060711
1288.  If report appendices are uploaded as separate files, the appendix 
number or letter shall be included in the file name. 
 

E. Other Monitoring Requirements Not Superseded 
 
Requirements for site-wide groundwater monitoring and domestic well sampling 
and monitoring do not supersede sampling requirements in Water Board orders 
R6V-2008-0014 and R6V-2014-0023 and related Notices of Applicability. 

 
IV. MONITORING FOR COMPLIANCE WITH CAO CLEANUP 

REQUIREMENTS FOR SOUTHERN PLUME   
 

The monitoring and remediation wells listed in Table 8.1 shall be evaluated in four-
year comprehensive reports required above by Requirement II.C.  All wells in Table 
8.1 shall be monitored at the frequency specified in MRP Attachment A for total and 
hexavalent chromium to assess progress toward and compliance with cleanup 
requirements specified in CAO Requirement VI.B. The concentrations of chromium 
listed in Table 8.1 are of third quarter 2014.   
 

Table 8.1. Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume.  

Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

CA-MW-107D 150   PMW-01 42   
CA-MW-108S 76   CA-MW-204D 29   
CA-MW302D 99 99 CA-MW-312D 28 29 
CA-MW-315D 75 76 CA-MW-402S 40 39 
CA-MW-405D 74 75 CA-MW-404S 19 19 
PMW-03 320 360 CA-MW-411S 25 25 
MW-01 550 610 CA-MW-412D 28 29 
MW-11B 1400 1400 CA-MW-506D 13 14 
MW-15 1700 1800 CA-MW-508D 32 32 
MW-17 110 99 EX-02 20 18 
MW-178D 290   EX-15 11 11 
MW-178S 220   EX-20 13 13 
MW-18 53   EX-26 22   
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Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

MW-180RD  95   EX-30 41 43 
MW-180RS 92   EX-34 21   

   
IW-01 26 28 

MW-20 700 720 IW-02 15 17 
MW-36 84 87 MW-03 13 12 
PT2-MW-10 510   MW-04 33 34 
SA-MW-01S 400 450 MW-10 22 23 
SA-MW-02D 150 160 MW-108D 35 35 
SA-MW-04S 220 250 MW-108S 41 39 
SA-MW-05D 3900 4100 MW-109 13 12 
SA-MW-06S 520 570 MW-12B 12 13 
SA-MW-07D 880   MW-13 22 23 
SA-MW-09S 470   MW-14B 35 32 
SA-MW-10D 400 430 MW-14S 29 29 
SA-MW-11S 430   

   SA-MW-11D 120   MW-179D 26   
SA-MW-15D 90   MW-182D 39   
SA-MW-16S 340 390 MW-182S 30   
SA-MW-17S 190 210 MW-183D 22   
SA-MW-18D 64 69 MW-183S 33   
SA-MW-20D 830 910 MW-22B 29 29 
SA-MW-26S 360 380 MW-23B 44 47 
SA-SM-01S 740   MW-27A 12 11 
SA-SM-02D 1800   MW-28B 14 15 
SA-SM-08D 290 310 MW-30B2 12 13 
SA-SM-11D 95 100 MW-38B 28 27 
SC-MW-03D 320 350 MW-39D 23   
SC-MW-12S 330 340 MW-41S 11 14 
SC-MW-13S 110 120 MW-42B1 33 33 
SC-MW-21S 440   MW-42B2 45 48 
SC-MW-26D 1000   MW-43 10 11 
SC-MW-38D 55 52 MW-50S 14 14 
 # OF WELLS 44  

 
MW-68D 12 11 

90 % OF TOTAL 
(compliance target) 40  

 
SA-SM-10D 22   

Minimum Cr value 
(3Q 2014, ppb) 52 

 
X-16 15   

Maximum Cr value 
(3Q 2014, ppb) 4100 

 
Y-01 12   

   
Y-03 11   

6-67



Pacific Gas & Electric Company 13 R6V-2015-PROPOSED 
Attachment 8  Monitoring and Reporting Program 

 
 

Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

   
# OF WELLS 49  

 

   

80% OF TOTAL 
(compliance target)  39  

 

   

Minimum Cr value 
(3Q 2014, ppb) 10 

 

   

Maximum Cr value 
(3Q 2014, ppb) 48 

  
 
V. CRITERIA FOR REMOVAL OR ABANDONMENT OF PG&E-OWNED INACTIVE 
DOMESTIC WELLS FROM SAMPLING PROGRAM 
 

A. The Discharger may remove inactive wells from the domestic well sampling 
requirements specified above in Requirement I.B.2, if such wells meet the 
following criteria:  

 
1. The domestic well is located within 2,000 feet of a multi-depth monitoring 

well, or 
2. The domestic well does not contain hexavalent or total chromium 

concentrations of 2.0 ppb or greater since September 2011.   
3. Prior to removing domestic wells from the sampling program, the 

Discharger shall provide the Water Board with a list of inactive domestic 
wells and the rationale for removal from the sampling program within 
each quarterly report.   

4. Domestic wells removed from the sampling program shall be left in place 
and secured (capped in place) until they become active or a decision is 
made to abandon them under IV.B, below.  

 
B. The Discharger may abandon inactive domestic wells, for example, those 

which are screened across both the upper and lower aquifers.   
 

1. Prior to abandonment, the Discharger will provide the Water Board with 
a list of inactive domestic wells proposed for abandonment at least 14 
days before initiating abandonment actions.  

2. Upon Water Board acceptance of the list, the Discharger will abandon 
inactive domestic wells in accordance with state Well Standards and 
county ordinances.   

 
Attachments:  
Attachment A: Southern Plume Area Monitoring Program 
Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume 
 Area 
Attachment C: Figure 8.2, Decision Tree for Monitoring Frequency, Northern Disputed 
Plume Area 
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

BW-01D LUA Q
BW-01S UUA Q
C-01 UA Q
C-02 UUA Q
C-04 UA Q
CA-MW-101D LUA Q
CA-MW-102D LUA SA
CA-MW-103D LUA SA
CA-MW-104D LUA SA
CA-MW-104S UUA SA
CA-MW-105 UA SA
CA-MW-105D LUA SA
CA-MW-106D LUA SA
CA-MW-107D LUA Q
CA-MW-108D LUA Q
CA-MW-108S UUA SA
CA-MW-109D LUA Q
CA-MW-109S UUA A
CA-MW-110 UUA Q
CA-MW-201 UUA A
CA-MW-202 UUA A
CA-MW-203 UA A
CA-MW-204D LUA SA
CA-MW-204S UUA A
CA-MW-301 UUA Q
CA-MW-302D LUA SA
CA-MW-302S UUA SA
CA-MW-303D LUA SA
CA-MW-303S UUA SA
CA-MW-304 UUA SA
CA-MW-305 UUA A
CA-MW-306D LUA SA
CA-MW-306S UUA A
CA-MW-307D LUA A
CA-MW-307S UUA A
CA-MW-308 UUA A
CA-MW-309 UUA A
CA-MW-310D LUA SA
CA-MW-310S UUA SA
CA-MW-311 UUA A
CA-MW-312D LUA Q
CA-MW-313 UUA Q
CA-MW-314 UUA A

Remediation Effectiveness Monitoring Chromium Monitoring
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CA-MW-315D LUA SA
CA-MW-315S UUA A
CA-MW-316 UUA A
CA-MW-317D LUA SA
CA-MW-317S UUA A
CA-MW-401 UUA SA
CA-MW-402D LUA A
CA-MW-402S UUA SA
CA-MW-403D LUA A
CA-MW-403S UUA A
CA-MW-404D LUA A
CA-MW-404S UUA SA
CA-MW-405D LUA SA
CA-MW-405S UUA A
CA-MW-406 UUA SA
CA-MW-407 UUA A
CA-MW-408 UUA SA
CA-MW-409D LUA SA
CA-MW-409S UUA A
CA-MW-410 UUA SA
CA-MW-411D LUA A
CA-MW-411S UUA SA
CA-MW-412D LUA Q
CA-MW-412S UUA Q
CA-MW-501D LUA Q
CA-MW-501S UUA Q
CA-MW-502 UUA SA
CA-MW-503D LUA A
CA-MW-503S UUA SA
CA-MW-504 UUA SA
CA-MW-505 UUA SA
CA-MW-506D LUA SA
CA-MW-506S UUA Q
CA-MW-507 UUA SA
CA-MW-508D LUA SA
CA-MW-508S UUA A
CA-MW-509 UUA A
CA-MW-510D LUA Q
CA-MW-510S UUA A
CA-MW-511 UUA Q
CA-MW-601 UUA Q
CA-MW-602 UUA Q
CA-MW-603 UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CPVT UNK Q
DVD-BS-01 UNK Q
DW-02 UUA Q X
DW-03 UUA X Q
EX-02 UA Q
EX-03 UA Q
EX-04 LUA Q
EX-05 UUA Q
EX-15 UA Q
EX-16 UA Q
EX-17 UUA Q
EX-20 UA Q
EX-21 UA Q
EX-23 UA Q
EX-31 UUA Q
EX-32 UUA Q
EX-33 UUA Q
EX-35 UUA Q
EX-36 UA Q
G-1R UA Q
G-2R UUA Q
GPVTN UNK Q
GPVTS UNK Q
IW-01 UA Q
IW-02 UA Q
IW-03 UA Q
MW-01 UUA A
MW-03 LUA Q
MW-03A UA Q
MW-04 UUA SA
MW-05 UUA Q
MW-06 UUA A
MW-09 LUA Q
MW-100C LA Q
MW-101D LUA Q
MW-102D LUA Q
MW-105D LUA Q
MW-105S UUA Q
MW-107S UUA Q
MW-108S UUA Q
MW-109 UUA Q
MW-110S UUA Q
MW-112S UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-116D1 LUA Q
MW-118S UUA Q
MW-11A UUA A
MW-11B LUA Q
MW-11C LA A
MW-121D LUA Q
MW-121S UUA SA
MW-122D LUA Q
MW-124S1 UUA Q
MW-124S2 UUA Q
MW-126S1 UUA Q
MW-126S2 UUA Q
MW-127S1 UUA Q
MW-127S2 UUA Q
MW-128S1 UUA Q
MW-12B LUA A
MW-13 LUA A
MW-147D LUA SA
MW-147S UUA Q
MW-148S UUA SA
MW-14A UUA SA
MW-14B LUA SA
MW-14C LA A
MW-14S UUA SA
MW-153S LUA Q
MW-155D LUA Q
MW-155S UUA Q
MW-158CR LA A
MW-16 UUA Q
MW-164D LUA SA
MW-164S UUA SA
MW-168D LUA A
MW-168S UUA SA
MW-169S2 UUA Q
MW-17 UUA Q
MW-170S UUA Q X
MW-172S1 UUA Q
MW-172S2 UUA Q
MW-177D LUA Q
MW-177S UUA SA
MW-178D LUA Q
MW-178S UUA Q
MW-179D LUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-179S UUA SA
MW-17D LUA SA
MW-18 UA SA
MW-180RD LUA Q
MW-180RS UUA Q
MW-181D LUA SA
MW-181S UUA SA
MW-182D LUA Q
MW-182S UUA Q
MW-183D LUA Q
MW-183S UUA Q
MW-20 UUA Q
MW-201D LUA A
MW-201S UUA SA
MW-202S UUA Q
MW-203D LUA Q
MW-206S UUA Q
MW-208S UUA Q
MW-209S UUA Q
MW-210S UUA SA
MW-211S UUA Q
MW-21A UA Q X
MW-21B LUA X
MW-21B1 LUA Q
MW-21C LA SA
MW-22A1 UA SA
MW-22B LUA SA
MW-23B LUA Q
MW-23C LA Q
MW-27A UUA SA
MW-27B LUA SA
MW-28A UUA SA
MW-28B LUA SA
MW-28C LA Q
MW-29 UUA SA X
MW-30B2 LUA X
MW-31 LUA Q
MW-31C LA Q
MW-32B1 LUA Q
MW-32S UUA Q X
MW-34 LA SA
MW-36 UUA Q
MW-37 UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-38A UUA SA
MW-38B LUA Q
MW-39 UUA SA
MW-39D LUA Q
MW-41B LUA X
MW-41S UUA X Q
MW-42B1 LUA SA
MW-42B2 LUA SA X
MW-42C LA Q
MW-43 LUA Q
MW-44A UUA Q
MW-44B LUA Q
MW-45A UUA X Q
MW-45B LUA Q
MW-46 UUA SA
MW-47 UA X Q
MW-47A UUA X
MW-49A LUA SA
MW-49B LUA SA
MW-49S UUA Q
MW-50B LUA X Q
MW-50S UUA X Q
MW-54 UUA X Q
MW-55A LUA Q
MW-55B LUA X
MW-55C LA SA
MW-55S UUA Q X
MW-56 LUA SA
MW-57 UUA SA
MW-57D LUA SA
MW-58 UUA X Q
MW-59 UUA A
MW-61 UUA SA
MW-62A LUA X Q
MW-62C LA SA
MW-63 UUA Q
MW-66A UUA Q
MW-67A UUA Q
MW-67B LUA Q
MW-68C LA SA
MW-68D LUA Q X
MW-68S UUA Q X
MW-69D LUA X Q
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-69S UUA X Q
MW-70D LUA Q
MW-70S UUA Q X
MW-71D LUA Q
MW-71S UUA Q X
MW-72S UUA X Q
MW-73D LUA Q
MW-73S UUA Q
MW-74D UUA Q
MW-74S UUA Q
MW-75D LUA Q
MW-76S UUA X Q
MW-78D LUA SA
MW-78S UUA Q
MW-79S UUA X Q
MW-80S UUA X Q
MW-82S UUA X
MW-83D UUA Q X
MW-83S UUA Q
MW-84D LUA Q
MW-84S UUA Q
MW-85D LUA Q
MW-85S UUA Q
MW-86D LUA SA
MW-86S UUA SA X
MW-87D LUA Q
MW-87S UUA X Q
MW-88D LUA SA
MW-88S UUA SA X
MW-89D LUA Q
MW-89S UUA Q
MW-90C LA Q
MW-91C LA Q
MW-92C LA Q
MW-93C LA SA
MW-94S UUA Q
MW-95S UUA Q
MW-96S UUA Q
MW-97S UUA Q
MW-98C LA Q
MW-99C LA SA
PMW-02 UUA SA
PMW-03 LUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

PMW-04 UA SA
PMW-05 UA Q
PMW-06 UA A
PT1-MW-01 UA SA
PT1-MW-04 UA Q
PT2-MW-08 UA A
PT2-MW-09 UA SA
PT2-MW-10 LUA Q
PT2-MW-11 UA SA
PZ-04 UUA X
PZ-05 UUA X
PZ-06 UUA X
PZ-08 UUA X
RPVT UNK Q
SA-MW-01D LUA SA
SA-MW-01S UUA Q
SA-MW-02D LUA A
SA-MW-02S UUA Q
SA-MW-03D LUA A
SA-MW-03S UUA A
SA-MW-04D LUA SA
SA-MW-04S UUA SA
SA-MW-05D LUA Q
SA-MW-05S UUA A
SA-MW-06D LUA SA
SA-MW-06S UUA Q
SA-MW-07D LUA Q
SA-MW-07S UUA Q
SA-MW-08D LUA Q
SA-MW-08S UUA SA
SA-MW-09D LUA A
SA-MW-09S UUA Q
SA-MW-10D LUA Q
SA-MW-10S UUA SA
SA-MW-11D LUA SA
SA-MW-11S UUA Q
SA-MW-12D LUA SA
SA-MW-12S UUA Q
SA-MW-13D LUA A
SA-MW-13S UUA Q
SA-MW-14D LUA SA
SA-MW-14S UUA SA
SA-MW-15D LUA SA
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SA-MW-15S UUA Q
SA-MW-16D LUA Q
SA-MW-16S UUA Q
SA-MW-17D LUA SA
SA-MW-17S UUA Q
SA-MW-18D LUA SA
SA-MW-18S UUA Q
SA-MW-20D LUA Q
SA-MW-20S UUA SA
SA-MW-21D LUA SA
SA-MW-21S UUA A
SA-MW-22D LUA A
SA-MW-22S UUA A
SA-MW-24D LUA SA
SA-MW-24S UUA SA
SA-MW-25D LUA Q
SA-MW-25S UUA Q
SA-MW-26D LUA Q
SA-MW-26S UUA Q
SA-MW-27D LUA Q
SA-MW-27S UUA Q
SA-SM-01D LUA Q
SA-SM-01S UUA Q
SA-SM-02D LUA A
SA-SM-02S UUA Q
SA-SM-03D LUA A
SA-SM-03S UUA A
SA-SM-04S UUA A
SA-SM-05S UUA A
SA-SM-06D LUA A
SA-SM-06S UUA SA
SA-SM-07D LUA A
SA-SM-07S UUA A
SA-SM-08D LUA Q
SA-SM-08S UUA A
SA-SM-09D LUA A
SA-SM-09S UUA SA
SA-SM-10D LUA A
SA-SM-10S UUA A
SA-SM-11D LUA SA
SA-SM-11S UUA A
SC-MW-01D LUA Q
SC-MW-01S UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SC-MW-02D LUA Q
SC-MW-02S UUA Q
SC-MW-03D LUA Q
SC-MW-03S UUA Q
SC-MW-04D LUA Q
SC-MW-04S UUA Q
SC-MW-05D LUA Q
SC-MW-05S UUA SA
SC-MW-06D LUA Q
SC-MW-06S UUA Q
SC-MW-07D LUA SA
SC-MW-07S UUA Q
SC-MW-08D LUA SA
SC-MW-08S UUA SA
SC-MW-09D LUA Q
SC-MW-09S UUA SA
SC-MW-10D LUA Q
SC-MW-10S UUA Q
SC-MW-11D LUA Q
SC-MW-11S UUA Q
SC-MW-12D LUA Q
SC-MW-12S UUA Q
SC-MW-13D LUA Q
SC-MW-13S UUA Q
SC-MW-14D LUA Q
SC-MW-14S UUA SA
SC-MW-15D LUA Q
SC-MW-15S UUA SA
SC-MW-16C LA A
SC-MW-16D LUA Q
SC-MW-16S UUA SA
SC-MW-21D LUA A
SC-MW-21S UUA Q
SC-MW-22D LUA A
SC-MW-22S UUA A
SC-MW-23D LUA A
SC-MW-23S UUA A
SC-MW-26D LUA Q
SC-MW-26S UUA A
SC-MW-32D LUA SA
SC-MW-32S UUA A
SC-MW-38D LUA SA
SC-MW-38S UUA A
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

X-10 UA SA
X-11 LUA A
X-12 UA Q
X-16 LUA A
YAU UNK Q
TOTAL NUMBER OF WELLS: 434
a WDRs set forth in Water Board Order No. R6V 2014-0023 (Water Board 2014a)

B = biennial monitoring frequency (sampled every two years)
Q = quarterly monitoring frequency
SA = semiannual monitoring frequency (sampled twice per year)
LA = lower aquifer
LUA = deep zone of the upper aquifer
UUA = shallow zone of the upper aquifer

d Monitoring wells in Hydraulic Capture Monitoring Program have pressure transducers installed and record nearly continuous water 
level measurements (every 30 minutes). Manual water levels are also collected at these monitoring locations periodically

b Water Board Letter “Comments on Manganese Investigation Technical Report, Pacific Gas and Electric (PG&E), Hinkley
  Compressor Station, San Bernardino County” (Water Board 2014b)
c Water Board Order No. R6V 2008 0002A3 (Water Board 2012). A proposed revision to the hydraulic control monitoring program was 
submitted to the Water Board on June 2, 2015
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Continue 
semiannual 
sampling

Decrease sampling 
frequency to 
semiannually

Continue
quarterly
sampling

Increase sampling 
frequency to 

quarterly

Is well currently 
monitored quarterly or 

semiannually?

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

SEMIANNUAL
BRANCH

NO

YES

YES

NO

YES NO

NO

YES

QUARTERLY
BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
Semiannual Sampled twice per year

Note:
The few wells in this area that are monitored in the Southern Plume Area on an annual sampling frequency will 
continue on an annual sampling frequency. If changes to sampling frequency for these wells is needed, the 
evaluation will occur separately.

FIGURE 8-1 
Decision Tree for Monitoring Frequency, Southern Plume Area
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What is the current
sampling frequency?

SEMIANNUAL
BRANCH

ANNUAL BRANCH

NO

YES

NO

YES

Increase sampling 
frequency to 
semiannually

Continue 
annual 

sampling

Decrease to 
biennial sampling 

frequency

Is Cr(VI) ND
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Continue quarterly
sampling of well 

Continue semiannual
sampling of well with highest 

concentration in cluster

Decrease sampling 
frequency to 
semiannually

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

YES

YES

NO

NO

Decrease sampling 
frequency to 

annually

Increase sampling 
frequency to 

quarterly

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?
NO

NO

YESYES

YESNO

QUARTERLY BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
ND Not detected
Semiannual Sampled twice per year
Biennial Sampled every two years

Note: Sampling frequency for wells sampled biennially will be evaluated on a case-by-case basis using similar logic as shown above.

Is any other 
well in the cluster being 

sampled semiannually or 
quarterly?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

FIGURE 8-2 
Decision Tree for Monitoring Frequency, Northern Area
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  R6V-2015-PROPOSED 

1 
 

Attachment 9 

PG&E Hinkley - proposed Cleanup and Abatement Order  

Summary of Performance Requirements 
 

General 

I Implement on-going corrective actions.  
[“Continue to implement”] 

Ongoing. 

II Shall not cause additional waste chromium to be 
discharged or deposited where it is, or probably will 
be, discharged into waters of the State. 

Ongoing. 

 

Chromium Plume Definition in the Upper Aquifer 

IV.A. Define extent with sufficient resolution Ongoing. 

IV.C. (Contingent) Develop and sample new MWs installed in Order 
IV.A. and report results in Groundwater Monitoring 
Program (Attachment 8). 

Within 60 days of EO 
approval. 

IV.D. (Contingent) Add any MWs installed under requirements in this 
Order to the Groundwater Monitoring Program 
(Attachment 8). 

Upon first sampling 
event. 

IV.D. (Contingent) Sample new MWs quarterly. Quarterly. 

 

Southern Plume Containment 

V.C.a. though V.C.c. Compliance requirements and violation specifics for 
Southern Plume Hydraulic Capture Metrics. 

Duration. 

V.D. (Contingent) Implement contingency plan to re-establish 
Southern Plume capture, if necessary. 

According to 
approved schedule.  

V.G. If alternative hydraulic capture zone implemented 
(Order V.F.), 50 ppb Cr(VI)/Cr(T) or 10 ppb 
Cr(VI)/Cr(T) boundaries may not expand more than 
1,000 feet. 

Ongoing, if 
contingency 
implemented. 

V.H. Maintain 4 ppb boundary to within 1,000 feet in 
eastern boundary of Southern Plume. 

Ongoing. 
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2 
 

Summary of Performance Requirements (continued) 
 

Cleanup Requirements 

VI.A.  Implement previously accepted corrective actions. Continuously.  

VI.C. Conduct corrective actions at specified level.  Ongoing. 

VI.C.1.a. (Western Area) Cleanup and abate chromium above background in 
Western Area. (Continue ongoing remedial 
activities.) 

Ongoing. 

VI.C.1.b.i. (Lower Aquifer) Cleanup and abate chromium in Lower Aquifer 
linked to PG&E.  

Ongoing. 

VI.C.1.c.i. Reach and maintain 50 ppb Cr(VI)/Cr(T) in 90% of 
the 50 ppb CrVI/CrT plume. 

December 31, 2025. 

VI.C.1.c.ii. Reach and maintain 10 ppb Cr(VI)/Cr(T) in 80% of 
the 10 ppb Cr(VI)/Cr(T0 and 50 ppb Cr(VI)/Cr(T) 
plumes. 

December 31, 2032. 

V.C.1.c.iii Reach and maintain background levels of Cr(VI) and 
Cr(T). 

No date specified. 
Dependent on USGS 
BGS. 

VI.C.2.b. (Contingent) Cleanup and abate any “hot spots” in the Northern 
Area.  

Within 45 days of 
accepted workplan. 

VI.C.2.c. (Contingent) If USGS BGS indicates, no further remedial action 
required in the Northern Area. 

- 

 

Replacement Water Supply 

VII.A.1.a. (Contingent) Supply interim water supply if a domestic well 
exceeds the MCL.  

Within 10 days of 
lab report. 

VII.A.2.b. (Contingent) Supply long-term water supply if a domestic well 
qualifies. 

Within 45 days of EO 
approval of 
workplan. 

 

Independent Consultant 

VIII.A.  Continue to fund an independent consultant. Ongoing. 

 

Monitoring and Reporting Program (See Attachment 8)  

I.B.1. & 2. Collect groundwater elevation data and samples. Quarterly (or less). 

I.B.3. Analyze groundwater samples. Quarterly. 

I.C.1. Sample MWs as specified in the monitoring 
programs for the ATU and IRZ permits. 

As specified in ATU 
and IRZ permits. 

I.D. Collect groundwater elevation data and samples 
from MWs in the Northern Areas. 

Quarterly (or less). 

I.E. (Contingent) Sample domestic wells in the north with MCL 
exceedances. 

Quarterly and semi-
annually. 

II.B. (Contingent) Implement recommended cleanup actions not 
requiring Water Board approval.  

Within 30 days of 
the Annual Report 
due date. 
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PG&E Hinkley CAO 

Summary of Submittal Requirements 

General 

III Upload documents to Geotracker Within one business 
day of the document 
date. 

 

Chromium Plume Definition in the Upper Aquifer 

IV.B. Either submit a workplan to install MWs if change 
in land access status occurs or submit a technical 
justification explaining why additional wells are not 
necessary. 

Within 30 days of 
the date this Order 
is adopted. 

 

Southern Plume Containment 

V.B. Submit Hydraulic Capture Metric Reports Quarterly, beginning 
January 15, 2016. 

V.D. (Contingent) Submit contingency plan to re-establish capture, if 
necessary. 

15th of the month 
following quarterly 
report submittal. 

V.D. (Contingent) Submit Hydraulic Capture Metric contingency 
assessments and subsequent corrective actions, if 
necessary. 

Monthly, by the 
15th of the month. 

V.E. (Contingent) Notify Water Board when hydraulic capture 
contingency actions are taken, if necessary. 

Within one week. 

V.F. (Optional) PG&E may propose more optimal alternative 
hydraulic capture zone. 

Upon EO approval. 

 

  

6-87



  R6V-2015-PROPOSED 

4 
 

Summary of Submittal Requirements (continued) 
 

Cleanup Requirements 

VI.B. Submit “Annual Cleanup Status and Effectiveness” 
report and an “Operations Plan” 

Annually, beginning 
February 28, 2016 
until February 2020 
(when the 
Operations Plan will 
be replaced by a 
Four-Year report). 

VI.B. Notify the Water Board if reductions of more than 
10 percent in corrective actions are necessary.  

Prior to 
implementing the 
corrective actions. 

VI.C.1.a.ii. (Contingent) Submit technical report if CrVI exceeds 10 ppb in 
Western Area sentry MWs.  

Within 60 days from 
submittal of 
quarterly site-wide 
groundwater 
monitoring report. 

VI.C.1.a.iii. Submit technical report regarding feasibility of 
achieving background based on USGS Preliminary 
BGS.  

Within 60 days of 
acceptance of USGS 
Preliminary BGS 
(scheduled for 
release by 
September 2017). 

VI.C.1.b.ii Submit technical report evaluating background 
concentrations in lower aquifer. 

Within 180 days of 
this Order. 

VI.C.1.b.iii Submit feasibility assessment to cleanup to 
background concentrations. 

Within 90 days of 
Water Board 
acceptance of 
VI.C.1.b.ii. 

VI.C.1.c.iv. Submit a four-year cleanup status and effectiveness 
report. 

Beginning March 30, 
2020, and every four 
years thereafter (in 
lieu of the Annual 
Report required in 
MRP Order VI.B.). 

VI.C.1.c.iv. (Contingent) Submit workplan if cleanup actions are not 
achieving expected results. 

Within 30 days of 
the Four-Year 
Report due date. 

VI.C.2.b. (Contingent) Submit a workplan if a “hot spot” trigger is met. Within 30 days of 
receiving lab report. 

VI.C.2.d (Contingent) Submit a feasibility assessment. Within 180 days of 
USGS submittal. 
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Summary of Submittal Requirements (continued) 
 

Replacement Water Supply 

VII.A. (Contingent) Provide an analysis whether a domestic well water 
is subject to increasing trend likely to exceed CrVI 
MCL within a year. 

In each quarterly 
monitoring report, 
beginning first 
quarter 2016.   

VII.A.1.b. (Contingent) Submit a report of properties being provided with 
interim replacement water.  

Within 7 days of 
each quarterly 
report.  

VII.A.2.a. (Contingent) Submit a workplan outlining long-term replacement 
water supply for all drinking and cooking uses. 

Within 45 days of 
this Order being 
issued. 

VII.A.2.b. Submit a “new technology” evaluation.  Within 21 days of 
identifying an 
affected well. 

VII.A.2.c. (contingent) Submit a report of properties being supplied long-
term water supply. 

Quarterly. 

 

Independent Consultant 

VIII.B. Submit a report that includes the scope of work 
and budget for 12-month past and 12-month 
future, for the independent consultant.  

Annually. 

VIII.C. The annual workplan for the independent 
consultant is subject to EO approval. 

Annually. 

 

Monitoring and Reporting Program (Attachment 8)  

II.A. Submit groundwater monitoring reports Quarterly, on Jan 
30th, April 30th, July 
30th, and Oct 30th. 

II.B. Submit Annual Cleanup Status and Effectiveness 
and Operational Plan report (“Annual Report”) 

February 28, 2016 
February 28, 2017 
February 28, 2018 
February 28, 2019 

II.C. Submit Four-Year Comprehensive Cleanup Status 
and Effectiveness reports (“Four-Year Report”) 

March 30, 2020, and 
every four years 
thereafter. 

II.C. (Contingent) Submit workplan if cleanup actions are not 
achieving expected results. 

Within 30 days of 
the Four-Year 
Report due date. 

III.D. Upload documents to Geotracker Within one business 
day of the document 
date. 

Abbreviations: 

ATU – Agricultural Treatment Unit IRZ – In-Situ Reactive Zone 
BGS – Background Study  MCL – Maximum Contaminant Level 
EO  – Executive Officer  MW – monitoring well    USGS – United States Geological Survey 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
NOTICE OF HEARING AND HEARING PROCEDURES 

 
FOR 

 
CONSIDERATION OF ADOPTION OF CLEANUP AND ABATEMENT ORDER  

No. R6V-2015-PROPOSED 
 

REQUIRING PACIFIC GAS AND ELECTRIC COMPANY TO CLEANUP AND ABATE 
WASTE DISCHARGES OF TOTAL AND HEXAVALENT CHROMIUM FROM THE 

GROUNDWATERS OF THE MOJAVE HYDROLOGIC UNIT 
 

WATER BOARD PUBLIC HEARING SCHEDULED FOR NOVEMBER 4, 2015 
 

 
Background 
 
On January 21, 2015, the Water Board Prosecution Team sent a draft Cleanup and 
Abatement Order (CAO) to Pacific Gas & Electric Company (PG&E), requiring the 
cleanup and abatement of discharges of total and hexavalent chromium from the 
groundwaters of the Mojave Hydrologic Unit, near the town of Hinkley, California, in San 
Bernardino County.  On February 4, 2015, the Water Board’s Advisory Team issued a 
public notice requesting review and comments on the draft CAO by March 13, 2015. Six 
comments were received by the due date.   
 
On April 16, 2015, the Advisory Team requested additional information from the Water 
Board’s Prosecution Team, the Independent Review Panel (IRP) Manager, and PG&E.  
Those responses were provided on May 21, 2015.  A public workshop was then held on 
May 28, 2015 in Barstow to bring the Parties together and, through facilitated 
discussion, reach consensus on some main policy issues.   
 
On July 8, 2015, in response to requests by the Advisory Team at the workshop for the 
Parties to work together to discuss outstanding issues, the Water Board’s Prosecution 
Team and PG&E submitted consensus language, suggesting draft language for the 
Water Board’s consideration.  The Advisory Team requested clarification on the 
consensus language, which it received on September 18, 2015.   
 
Taking into consideration the additional information and clarifications provided by the 
Parties, the draft consensus language, comments made at the workshops and in written 
submittals made by the close of the comment period, the Advisory Team released a 
second draft CAO on September 1, 2015.  Another workshop on the changes to the 
draft was held September 16, 2015 during the regularly scheduled meeting of the Water 
Board. Comments on that draft Order were due on September 30, 2015.  Eleven 
comments were received from different individuals or entities during the comment 
period. 
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Purpose and Timing of Public Hearing 
 
The purpose of the public hearing is for the Water Board to hear final comments on the 
proposed Order, including summaries of previously submitted comments and concerns, 
and any new concerns raised by changes made from the last version of the Order. At 
the hearing, the Water Board will consider adoption of the proposed Order and can take 
a wide range of actions including, but not limited to: adopting the Order as proposed or 
with changes, rejecting the Order in its entirety, or postponing taking any action until a 
later Board meeting, either after closing the hearing or keeping it open to allow for 
additional evidence or testimony before it makes its decision. 
 
The public hearing will be held during the regular meeting of the Water Board on 
November 4, 2015.  The public hearing on the CAO will begin after the dinner break at 
7 p.m. in the Jackrabbit room at the Hampton Inn, 2710 Lenwood Road, Barstow, CA 
92311.  An agenda for the meeting is available on the Water Board’s web page at 
www.waterboards.ca.gov/lahontan.  The Water Board’s Advisory Team also plans to 
provide responses to the comments received during the March and September 
comment periods before the Board meeting.   
 
Presentations by the Parties 
 
The Water Board’s Prosecution Team, PG&E, and the IRP Manager for the community 
of Hinkley are all considered Parties to this proceeding, and will have the opportunity to 
address the Water Board.  Parties may summarize previously submitted comments, 
provide comments on changes that have been made to this latest version of the Order, 
and ask questions of one another.  Each Party will have 20 minutes to make their 
presentation to the Water Board.  Questions from the Water Board and other Parties will 
not count against that time limit.  Interested members of the public may also provide oral 
comments to the Water Board at the hearing.  Each interested person will have three 
minutes to address the Water Board.  Additional time may be provided upon request.   
 
Order for the proceedings will be as follows: 
 

 Summary of changes by Water Board’s Advisory Team 
 Presentation by IRP Manager 
 Presentation by PG&E 
 Presentation by Water Board Prosecution Team 
 Comments by Interested Members of the Public 

 
After each presentation, there will be an opportunity for the Board Members and each 
Party to ask questions.  Questions will also be accepted from interested members of the 
public. Participants with similar interests or comments are requested to make joint 
presentations, and participants are requested to avoid redundant comments.  
 

6-94

http://www.waterboards.ca.gov/lahontan


Hearing Procedures Consideration of Cleanup and Abatement Order 
October 16, 2015 for PG&E to Cleanup and Abate Discharges of  
     Total and Hexavalent Chromium                                           
 

3 
 

Parties are welcome to use visual aids, such as Power Point presentations or handouts, 
summarizing previously submitted information or address changes made in the most 
recent version of the CAO.  If handouts are provided at the Board meeting, please 
provide 35 copies, and, if possible, please provide an electronic copy to the Water 
Board’s clerk, Sue Genera at RB6enfproceed@waterboards.ca.gov , so that the 
material could be shown on the screen at the Board meeting.   
 
In accordance with Title 23, California Code of Regulations, section 648.4, the Water 
Board endeavors to avoid surprise testimony or evidence.  Absent a showing of good 
cause and lack of prejudice to the Parties, the Water Board may exclude discussion of 
issues that were not previously submitted during the comment periods or discussed 
during the two public workshops, unless the issues relate to changes made in the most 
recent version of the CAO.  Evidence or testimony that is excluded will not be 
considered by the Water Board and will not be included in the administrative record for 
this proceeding.  Power Point and other visual presentations may be used at the 
hearing, but their content may not exceed the scope timely submitted written comments, 
except when it relates to the changes to the most recent version of the CAO.  Written 
and electronic copy of such material that the Parties or interested members of the public 
intend to present at the hearing may be submitted to the Water Board in advance of the 
hearing to enable the Water Board members sufficient time to review that material.  
 
Objections to Hearing Procedures 
 
The public hearings will be conducted in accordance with this set of hearing procedures 
or as it may be amended.  A copy of the general procedures governing adjudicatory 
hearings before the Water Board may be found at California Code of Regulations, title 
23, section 648 et seq., and is available at www.waterboards.ca.gov or upon request.  
In accordance with section 648, subdivision (d), any procedure not provided by this set 
of hearing procedures is deemed waived. 
 
The Water Board’s Advisory Team must receive any objections to this set of hearing 
procedures must be submitted to RB6enfproceed@waterboards.ca.gov no later than 
4:00 p.m. on Monday, October 26, 2015 or they will be considered waived.  
 
Separation of Functions 
 
Water Board staff participating in this proceeding has been separated into two teams to 
help ensure the fairness and impartiality of this proceeding.  The Water Board’s 
Prosecution Team includes staff who will act in a prosecutorial role by presenting 
evidence for consideration by the Water Board.  The Water Board’s Advisory Team 
includes staff who will provide the Water Board with technical and legal advice.  
Advisory Team members are:  Patty Z. Kouyoumdjian, Executive Officer; Kim Niemeyer, 
Staff Counsel; Doug Smith, Supervising Engineering Geologist; and Richard Booth, 
Senior Engineering Geologist.  Prosecution Team members are:  Lauri Kemper, 
Assistant Executive Officer; Lisa Dernbach, Senior Engineering Geologist, Specialist; 
Anne Holden, Engineering Geologist; Laura Drabandt, Staff Counsel; and  
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AnnaKathryn Benedict, Staff Counsel.   
 
Any members of the Advisory Team who normally supervise any members of the 
Prosecution Team are not acting as their supervisors in this proceeding, and vice versa.  
Members of the Prosecution Team may have acted as advisors to the Water Board in 
other, unrelated matters, but they are not advising the Water Board in this proceeding.  
Members of the Prosecution Team have not had any ex parte communications with 
Water Board members or Advisory Team members regarding this proceeding. 
 
Ex Parte Communication 
 
The Parties and members of the public are forbidden from engaging in ex parte 
communications regarding this matter with Water Board members or Advisory Team 
members.  An ex parte contact is any written or verbal communication pertaining to the 
proposed Order with a Water Board member or Advisory Team member, unless the 
communication is copied to all other Parties (if written) or made in a manner open to all.  
Communications regarding non-controversial procedural matters are not ex parte 
contacts and are not restricted.  Communications among one or more Parties or 
interested persons are not ex parte contacts. 
 
Evidentiary Documents and File 
 
The proposed Order and related documents may be found on the Water Board’s 
website at http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/cao/  
 
Copies of documents are also available at the Water Board’s office at 14440 Civic 
Drive, Suite 200, Victorville, CA.  These files shall be considered part of the official 
administrative record for these public hearings.  Other submittals received for this 
proceeding will be added to these files and will become part of the administrative record 
absent a contrary ruling by the Water Board Chair. 
 
Questions 
 
Questions concerning this proceeding may be addressed to Patty Kouyoumdjian, 
Executive Officer at (530) 542-5412, or Kim Niemeyer, Staff Counsel, at  
(916) 341-5549. 
 
 
 
_______________________________  DATE:  October 16, 2015 
PATTY Z. KOUYOUMDJIAN 
EXECUTIVE OFFICER 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LAHONTAN REGION 
 

CLEANUP AND ABATEMENT ORDER [DRAFT] 
NO. R6V-2015-DRAFTPROPOSED 

 
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 (PG&E) owns and operates the Hinkley 
Compressor Station (hereafter the “Facility”), located at 35863 Fairview Road, Hinkley in 
San Bernardino County.  For the purposes of this Order, the Pacific Gas and Electric 
CompanyPG&E is the Discharger. 

 
2. This is a new order issued to PG&E to clean up and abate the effects of the discharge of 

chromium waste or threatened pollution or nuisance. For the purposes of this Order, 
references to "chromium" include both total (Cr(T)) and hexavalent (Cr(VI)) forms, unless 
otherwise specified.  This Order combines outstanding requirements in previous orders, 
adds new requirements and deadlines for future cleanup and abatement actions, and 
replaces previous orders with requirements now incorporated into this Order. Previous 
orders replaced by this Order are listed in Attachment 1, “CAO and Investigative Orders 
Replaced by CAO No. R6V-2015-PROP."  

 
Source of Groundwater Contamination 

 
3. The Facility began operating in 1952 and discharged untreated cooling tower wastewater 

containing hexavalent chromium, used as a corrosion inhibitor, to unlined ponds until 
1964.  Wastewater percolated through soil to the water table, approximately 80 feet 
below, creating chromium contamination in groundwater. The area beneath the former 
unlined ponds is also referred to as the "source area" in this Order. A different corrosion 
inhibitor was used between 1966 and 1972, with the latter date being when the unlined 
ponds were replaced with lined ponds.  Chromium has not been used to control corrosion 
at the Facility since 1965.   

 
Hydrogeology 

 
4. In general, the groundwater flow in the Hinkley Valley is primarily to the north, towards 

the Harper Dry Lake Valley, located about 8 miles north and west (downgradient) of the 
Facility.  The groundwater gradient along the north-south axis of the chromium plume 
ranges from 0.002 to 0.007 feet per foot (vertical drop over horizontal length), with an 
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average rate of 0.004 feet per foot. The Mojave River, located approximately one 1 mile 
south of the Facility, contributes more than 80 percent of the natural groundwater 
recharge to the Hinkley Valley. 
 

5. The hydrogeology at the Facility and north to the vicinity of Thompson Road consists of 
an upper, unconfined aquifer and a lower, confined aquifer separated by a clay layer that 
forms a regional aquitard. Within the upper aquifer, two water bearing zones are 
recognized as the shallow and deep zones. The hydrogeology in the western and 
northernmost areas consists of just the upper, unconfined aquifer, as the lower aquifer 
and clay aquitard pinch out (terminate against the upward sloping bedrock).  Depth to 
groundwater in the Hinkley Valley ranges from 75 to 95 feet below ground surface.   

 
Extent Chromium Contamination 
 

6. On April 30, 2015, the Water Board received PG&E's “First Quarter 2015 Groundwater 
Monitoring Report and Domestic Well Sampling Results" (2015 1st Quarter Report). Data 
and information in the 2015 1st Quarter Report show monitoring and extraction well 
locations where hexavalent and total chromium concentrations exceed interim maximum 
background levels of 3.1 µg/l or parts per billion (ppb) Cr(VI) and 3.2 ppb Cr(T)(discussed 
in Findings 8b, 14, and 15) in groundwater.  Well SA-MW-05D, located at the Facility, 
shows the highest reported concentrations as: 

 
 Hexavalent Chromium Cr(VI)   3,600 ppb (parts per billion) 
 Total Chromium Cr(T)   3,700 ppb 
 

7. In the upper aquifer, PG&E's 2014 3rd Quarter Groundwater Monitoring Report (see 
Figure 5-5 in 2014 3rd Quarter Report) shows chromium in groundwater at concentrations 
exceeding interim maximum background levels as a plume in the southern area and two 
“uncertain disputed plumes” (see Finding 8.b.) in the northern area.  The total area is 
approximately 8 miles in length and approximately 2 miles in width, throughout the 
Hinkley Valley and into Harper Dry Lake Valley. Figure 5-5, "Chromium Results for Third 
Quarter 2014 Groundwater Monitoring and Domestic Well Sampling and Compliance 
Maximum Plume Outline in Upper Aquifer", from the 2014 3rd Quarter Report shows three 
non-contiguous chromium plumes in the upper aquifer within this 8-mile area.  

8. In the lower aquifer, chromium is detected up to levels exceeding the hexavalent 
chromium drinking water standard of 10 ppb (see Finding 28) in a localized area east of 
Mountain View Road and near Santa Fe Road. For example, the 2014 3rd Quarter Report 
shows lower aquifer monitoring well MW-100C containing 19.0 ppb Cr(VI). The water 
quality in the lower aquifer water for chromium is generally at low (e.g. less than 1 ppb) or 
non-detectable levels, per monitoring wells MW-11C and MW-14C, between the Facility 
and east of Mountain View Road near Santa Fe Road. "Non-detect" refers to the lowest 
concentration that a laboratory analytical instrument can detect while minimizing 
uncertainty. According to PG&E’s November 23, 2010, Work Plan for Evaluation of the 
Lower Aquifer, the chromium detected in this vicinity in the lower aquifer appears to be 
the result of contaminated upper aquifer water migrating into the lower aquifer in a 
localized area at the western edge of an aquitard. The downward migration appears to be 
a result of the observed downward gradient in the area, which likely extends beyond the 
edge of the aquitard. Consequently, contaminated water likely flowed from the upper 
aquifer to the lower aquifer in the localized area east of mountain View Road and near 
Santa Fe Road. 
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The lower aquifer is subject to different hydrogeological chemistry and is not expected to 
have the same Cr(VI) background concentrations as upper aquifer zones. Monitoring 
wells sampled during early investigations of the lower aquifer indicated non-detect 
concentrations of Cr(VI) upgradient of a localized area east of Mountain View Road and 
near Santa Fe Road (also referred to as the transition zone at the western edge of the 
lower aquifer). This information suggests the natural background concentrations of Cr(VI) 
in the lower aquifer upgradient of the “localized area” may be non-detect. The area 
upgradient of the “localized area” does not have direct hydraulic connection to the upper 
aquifer whereas the transition zone does. The “localized area” is in a hydrogeological 
transition zone between the lower aquifer and the overlying upper aquifer. Consequently, 
Cr(VI) background concentrations in the “localized area” are likely influenced by both the 
lower aquifer and upper aquifer hydrogeological chemistry. The United States Geological 
Survey (USGS) Background Study does not include an evaluation of the lower aquifer or 
“localized area” transition zone Cr(VI) background concentrations; therefore, before 
cleanup levels for the lower aquifer are establilshed, the development of a site conceptual 
model and background concentrations are necessary. 
 

7.9. The locations of the upper aquifer plumes are based on Figure 5-5 of the 2014 3rd 
Quarter Report, and are shown in Attachment 2, “Location of Chromium Plumes (Third 
Quarter 2014)” PG&E has mapped the plumes, following specific requirements in CAO 
R6V-2008-0002A4, issued January 8, 2013, to connect any monitoring wells located 
within 2,600 feet of each other if their chromium concentrations exceed interim 
background levels. Although that specific mapping requirement is being removed, the 
requirement in this order for PG&E to map chromium isoconcentraiton contour lines is 
expected to produce a map that is substantially similar to the quarterly report plume maps 
that have been generated since 2013.: 
 

a) The southern plume is contiguous to the original source of waste chromium discharged 
at the Facility.  The southern plume extends northward from the Facility property to just 
north of Thompson Road, generally following the northerly direction of groundwater flow.  
The southern plume includes the currently contiguous “western finger” of the chromium 
plume in the upper aquifer, west of Serra Road, between Highway 58 to the south and 
Acacia Street to the north.  

 
b) Chromium in the northern area has been mapped since 20131 as two discontinuous 

(i.e., non-contiguous) areas of Cr(VI) above the interim maximum background 
concentration and separate from the southern plume and from each other. The southern-
most northern area, extends from just south of Sonoma Street to just south of a 
topographic high feature known as Red Hill at the Hinkley Gap. The north-most northern 
area, extends from northwest of Red Hill up to just south of Brown Ranch Road. These 
areas have been mapped with boundaries closed isoconcentration lines depicting zones 
equal to or greater than 3.1 ppb Cr(VI) within of these northern areas. The zones that 
contain greater than 3.1 ppb Cr(VI) are hereafter are referred to as the northern 
“uncertain disputed plumes” because whether the chromium is linked to PG&E’s 
discharge or naturally-occurring has been disputed among the parties. of uncertainty in 
whether PG&E has submitted evidence disputing the assertion that the Cr(VI) is 
conclusively linked to its discharge or remedial activities and claiming that there is Cr(VI) 
is naturally occurring in the northern area., and if not, what is the appropriate 
background concentration.  Because the USGS is conducting a background study in this 
area and the results of that study will be used to establish what Cr(VI) is linked to 
PG&E’s historic discharge and remediation activities, then it is not necessary for the 
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Water Board to establish at this time whether the Cr(VI) in the northern area is in whole, 
or in part, or no part from PG&E. 
 

c) In general, lesser chromium concentrations (mostly in the single digits) occur in the two 
northern uncertain disputed plumes, with the exception a hot spot of higher chromium 
concentrations at MW-193S3, compared to chromium concentrations in the southern 
plume. At MW-193S3, chromium concentrations have been reported at greater than 100 
ppb since 2013, but are now at 65 ppb Cr(VI) as of the 2015 1st Quarter Report. 
Domestic wells also exist within 1,500 feet of MW-193S3. Chromium detected in 
domestic well 16N-01, located in the northeast corner of the Harper Dry Lake Valley and 
12 miles from the Facility, is not believed to be from PG&E’s release because domestic 
well 16N-01 is not located 2.6 miles further in the downgradient than the 7.3 mile 
calculated distance of potential groundwater flow from the source at the PG&E 
compressor station. (See Finding 10, below, describing potential migration distance of 
leading edge of chromium plume in upper aquifer.) 
 

c)d) Data from about 100 groundwater monitoring wells is used to interpret the 
approximate location of the 3.1 Cr(VI) isoconcentration lines in the northern disputed 
plumes. About seven private supply wells are located in either downgradient or cross 
gradient locations from the northern disputed plumes and each of those private supply 
wells, except for Well 33N-01, have sufficient monitoring wells in the upgradient 
locations to serve as sentry wells for protection of public health.  This Order identifies 
more subsurface information is needed for sufficient resolution of the areas south and 
east of Well 33N-01 and to understand the chromium in the groundwater in this area, 
and requires PG&E to submit a workplan proposing additional wells or a technical 
justification for why additional wells are not necessary. 

 
8.10. Finding 12 in Amended R6V-2008-0002A4 (discussed below in Findings 18, 19 

and 20) provides a theoretical calculation for the potential length of a chromium plume, 
assuming the initial discharge began in 1952, as 7.32 miles1. This value represents the 
potential migration distance of the leading edge of a plume in the upper aquifer. This 
estimate is based on a groundwater flow velocity estimate of 2 feet per day, provided by 
PG&E and supported by data from the United States Geological SurveyUSGS and the 
Mojave Water Agency. The value is a conservative average value from a range of 
measurements. Using the estimated rate of 2 feet per day groundwater flow velocity, a 
chromium plume has the potential to migrate at least an additional 1,460 feet or 0.28 
miles since Order R6V-2008-002A4 was issued January 8, 2013.  Added to the original 
calculation provided, there is a total potential migration distance of at least 7.6 miles, 
putting the plume potentially into the Harper Dry Lake Valley which is hydraulically 
downgradient of the Facility. The 7.6-mile estimated calculation is consistent with the 
approximately 8-mile distance shown on plume maps in the 2014 3rd Quarter Report 
described in Finding 7. 
 
As stated in a March 13, 2015, Technical Memo from PG&E’s Principal Geologist 
consultant from Stantec, PG&E believes the estimated calculation above does not 
consider the historic and current groundwater pumping in the Hinkley Valley that would 
limit groundwater movement to the north. Additionally, PG&E asserts the groundwater 

                                                            
1 The calculation is: (2 feet/day x 365 days/year x 53 years) / 5,280 feet/mile = 7.32 miles of potential migration of the leading 
edge of the plume. 53 years assumes the time between issuance of CAO No. R6V-2008-0002A4 and the waste discharge is 60 
years, minus 7 years for waste chromium to percolate to groundwater.   
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gradients and hydraulic conductivity assumed for the groundwater flow calculation are 
less for the northern area resulting in groundwater flow velocity less than 2 feet per day. 

 
9.11. The release from PG&E’s Facility is the only known source of anthropogenic 

chromium in groundwater in the Hinkley upper and lower aquifers.   
 
Regulatory History 
 

10.12. Discharges from the Facility were first regulated by the Water Board in 1972 
under Board Order No. 6-72-44. In late 1987, PG&E reported to the State that total 
chromium and hexavalent chromium concentrations exceeding the California drinking 
water standard of 50 ppb total chromium were found in groundwater beneath and 
downgradient of the Facility (see Finding 3 of Cleanup and Abatement Order No. 6-87-
160).   

 
11.13. On December 29, 1987, the Water Board issued Cleanup and Abatement Order 

(CAO) No. 6-87-160 to PG&E, requiring a site investigation and initiation of soil and 
groundwater cleanup actions.  Amendments to the 1987 CAO were issued in 1994 and 
1998, requiring PG&E to conduct further site assessments, cleanup actions and 
reporting.   

 
12.14. On August 6, 2008, the Water Board Executive Officer issued CAO No. R6V-

2008-0002 to PG&E, ordering further cleanup of chromium and abatement of the effects 
of chromium in soil and groundwater from historical discharges at the Facility. CAO No. 
R6V-2008-0002 also required PG&E to submit a Feasibility Study evaluating cleanup 
options to hydraulically contain and remediate the known extent of the chromium plume in 
groundwater to background concentrations.   

 
13.15. The Water Board Executive Officer amended CAO No. R6V-2008-0002 on 

November 12, 2008.  CAO No. R6V-2008-0002A1 set the following average and 
maximum background levels for Cr(VI) and Cr(T) in groundwater based on a 2007 study 
conducted by PG&E: 

 
 1.2 ppb Cr(VI), average background level 
 1.5 ppb Cr(T), average background level 
 3.1 ppb Cr(VI), maximum background level 
 3.2 ppb Cr(T), maximum background level 

 
14.16. The interim maximum background levels of 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) 

have been used to determine the effectiveness of remediation actions and to determine if 
the chromium plume has migrated into areas previously unaffected by the discharge of 
waste.   
 

16. In 2011, the approach PG&E used to develop these background values underwent 
scientific peer review. The reviewers were critical of several aspects of the study 
approach. Further, PG&E's 2007 background study did not investigate potential 
background values in the North Hinkley or Harper Dry Lake/Water Valleys. Therefore, it is 
acknowledged that the accuracy of the currently adopted background values, particularly 
for the nNorthern area, is uncertain. A revised background study, conducted by the 
United States Geological SurveyUSGS, is underway, expected to be completed within 
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five years. The USGS is scheduled to produce a Background Study Preliminary Results 
Report no later than September 2017 and a Final Background Study no later than June 
2019. The USGS background study is investigating natural chromium occurrences 
throughout the Hinkley Valley, including in the North Hinkley and Harper Dry Lake/Water 
Valleys. Following study completion, the Water Board may consider updating chromium 
background levels and setting final cleanup levels. In the interim, the levels stated in 
Finding 14 will continue to be used as background values, and will be referred to as 
“interim” maximum background concentrations to distinguish these values from other 
values that may be adopted at a later date based on the results from the USGS 
Background Study.   

 
17. The Water Board Executive Officer issued a second amendment to CAO No. R6V-2008-

0002 on April 7, 2009 allowing for the lateral migration of the 4 ppb Cr(VI) eastern plume 
boundary during implementation of remedial actions (4 ppb Cr(VI) was the level formerly 
used to define the chromium plume in CAO No. R6V-2008-0002). Accordingly, this Order 
allows for migration of the 4 ppb chromium plume boundary to accommodate remediation 
goals under the conditions specified in Orders section V.H.  A map showing the location 
of allowed plume migration area is included as Attachment 3, “Area of Allowed Plume 
Expansion.”   
 

18. The Water Board approved and the Executive Officer issued a third amendment to CAO 
No. R6V-2008-0002 on March 14, 2012, CAO No. R6V-2008-0002A3, replacing plume 
containment requirements in CAO No. R6V-2008-0002.  The Water Board Executive 
Officer issued a fourth amendment to CAO No. R6V-2008-0002 on January 8, 2013, CAO 
No. R6V-2008-0002A4, requiring PG&E to conduct further investigations to fully define 
the chromium boundary in groundwater to the 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) levels.  
 

18.19. The Water Board Assistant Executive Officer issued Investigative Order R6V-
2011-0079 on September 29, 2011, requiring PG&E to, among other things, draw plume 
boundary lines of 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) to connect any monitoring well located 
within 2,000 feet of any other monitoring well having chromium concentrations of 3.1 ppb 
Cr(VI) or 3.2 ppb CR(T) or greater.  

 
19.20. Orders in CAO No. R6V-2008-0002A4, which were issued prior to the State of 

California setting the Cr(VI) drinking water standard at 10 ppb, required PG&E to define 
the extent of chromium in the upper aquifer using the interim maximum background 
levels.  Order provision A.2.a required that monitoring well locations were not to exceed 
one-quarter mile distance (1,320 feet) from other monitoring wells in accessible areas.  
Order provision C.2 required that maps include chromium plume boundary lines drawn to 
connect any monitoring well located within one-half mile (2,600 feet) of any other 
monitoring well having chromium concentrations exceeding background levels. PG&E 
used this plume boundary to define who received offers for replacement water and 
property buyout. With the drinking water maximum contaminant level now set at 10 ppb 
for Cr(VI), prescriptive plume definition and mapping requirements are no longer needed, 
as the plume map is not being used to determine who gets replacement water (See 
Findings 22, 42-45; note PG&E has terminated its property purchase program). Instead, 
this Order requires ongoing investigation of groundwater to provide sufficient resolution of 
chromium concentrations to determine plume migration and to judge successful 
remediation, and it requires plume boundary mapping consistent with the industry 
standard of best professional judgment by a California licensed Professional Geologist or 
Professional Civil Engineer.  
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However, because the community has expressed concerns that changing the mapping 
requirements that may result in substantially different maps than it has become 
accustomed to, tThe requirement for a minimum well spacing of 1,320 feet or less for the 
southern plume area is retained and the requirement to draw 3.1 ppb Cr(VI) and 3.2 ppb 
Cr(T) isoconcentration contour lines is included, which will result in the chromium 
concentrations being identififed in ways that are substantially similar to what has been 
required in the past. This mapping requirement is consistent with other mapping 
requirements issued by the Water Board, such as in CAO R6V-2013-0045 which requires 
the City of Barstow to map the isoconcentration contour lines of nitrate in the 
groundwater.in part by this Order to provide regulatory consistency. With the Cr(VI) 
drinking water standard set at 10 ppb and the uncertainty of the interim background levels 
for chromium, this Order allows an alternative to the prescriptive well spacing 
requirement. In lieu of installing a proposed monitoring well in a location not to exceed 
1,320 feet from other monitoring wells, this Order requires PG&E to use best professional 
judgment to evaluate and report on the need for the additional monitoring wells to meet 
the 1,320-foot spacing requirement.  The mapping requirements in this order allow the 
community and the Water Board to be able to continue to track the northern chromium 
concentrations, while not identifying those northern chromium concentrations as being 
from PG&E’s historic discharge during the pendency of the USGS Background Study. 
 

20.21. In response to requirements in CAO No. R6V-2008-0002A4, PG&E submitted the 
April 24, 2014 document, “Status Report for the Northern Areas.”  The document 
proposed to investigate chromium in groundwater in seven areas in the northern 
uncertain disputed plumes.  Through first 1st Qquarter 2015, two areas had been 
investigated and a third area had two monitoring wells (MW-212S1 and MW-212S2) 
installed near Red Hill to support chromium plume boundary investigations. PG&E has 
claimed an inability to gain access to private properties and presence of endangered 
species habitat has prevented investigative activities in certain areas.  
 

21.22. In compliance with CAO No. R6V-2008-0002, PG&E submitted a Feasibility 
Study and addenda in 2010 and 2011, identifying strategies for implementing final site 
cleanup for achieving background conditions of chromium, including timeframe estimates 
for reaching various cleanup milestones.  In the June 30, 2014 document, "Remedial 
Timeframe Assessment", PG&E updated the estimates from the 2010 Feasibility Study to 
reflect current conditions and knowledge regarding site cleanup.  The updated estimates 
range from six to 23 years to remediate 99 percent of the 50 ppb southern plume east of 
Serra Road; and 11 to 50 years to remediate 99 percent of the 10 ppb southern plume 
east of Serra Road.  The ranges reflect remediation times for different modeled 
hydrologic layers of the upper aquifer (finer-grained versus coarser-grained model layers) 
and different assumptions of in-situ remediation modeling.  These estimates inform the 
basis for the cleanup requirement deadlinesgoals in this Order.  The timeframe estimates 
are uncertain given underlying, simplified assumptions in the modeling, uncertainty in 
conditions throughout the modeled aquifer, operational and construction uncertainties 
and assumptions made on the timing and continuation of permitting for the project. 

 
22.23. On January 7, 2011, CAO No. R6V-2011-0005 was issued to PG&E requiring 

interim continuous drinking water (bottled water) for residents having Cr(VI) or Cr(T) in 
domestic wells above the interim maximum background levels.  The Order also 
established a quarterly domestic well sampling program in Hinkley.  Amended CAO No. 
R6V-2011-0005A1, issued on October 11, 2011, required permanent continuous drinking 
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water (whole house water or WHW) that met drinking water standards for residents 
having chromium in domestic wells above the interim maximum background levels.  A 
second amended Order, CAO No. R6V-2011-0005A2, was issued on June 7, 2012, 
incorporating PG&E's expanded WHW program for all Hinkley residents within the 
affected area having detectable chromium in domestic wells. A third amendment, CAO 
No. R6V-2011-0005A3, issued February 18, 2014, set bottled water quality requirements 
at the average background value for hexavalent chromium.  These Orders are listed in 
Attachment 1, "CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROP."  
 

23.24. On April 9, 2008, the Water Board issued general waste discharge requirements 
(WDRs), Order No. R6V-2008-0014, that allows PG&E to implement various remediation 
projects to provide chromium plume containment and to clean up chromium pollution in 
groundwater.  To date, the Water Board has issued multiple Notices of Applicability 
permitting PG&E to conduct in-situ (below ground) remediation in the southern plume, 
inject freshwater into wells along Serra Road to prevent western plume migration, and 
implement tracer tests and pilot studies.  

 
24.25. Since 1991, the Water Board has issued individual WDRs to PG&E to apply 

extracted chromium-contaminated groundwater to crop fields as a means of converting 
Cr(VI) to trivalent chromium (Cr3).  On March 12, 2014, the Water Board issued WDRs, 
Board Order No. R6V-2014-0023 allowing the discharge of extracted groundwater on up 
to 500 acres of agricultural fields in the Hinkley Valley to be used to facilitate cleanup of 
groundwater contamination in the southern plume. Attachment 4, “Active Water Board 
Orders and Notices Authorizing Clean up Actions” lists active WDRs and Notices of 
Applicability issued to PG&E since 2008.   

 
25.26. In compliance with CAO No. R6V-2008-0002A3, PG&E has been operating a 

groundwater extraction system to maintain hydraulic containment of the southern 
chromium plume south of Thompson Road.  Hydraulic containment is determined by 
comparing hydraulic gradients or flow direction vectors calculated from specific 
monitoring well pairs and triplets within the mandated capture zone. Since 2nd Qquarter 
2014, monitoring data indicate remedial actions have reduced the area in the capture 
zone where chromium concentrations exist greater than 10 ppb and 50 ppb. That is, as 
groundwater extraction in the southern plume continues, the leading (northern) edge of 
the southern chromium plume is being pulled to the south (the plume area is decreasing), 
and the chromium concentrations within the capture area are decreasing. Therefore, the 
existing capture metrics are now too far north to verify containment of the chromium 
plume. The existing capture metrics adopted in CAO No. R6V-2008-0002A3 are shown in 
Attachments 5 through 7 “Hydraulic Capture Metrics,” “Hydraulic Capture Monitoring 
Plan, Shallow Zone of Upper Aquifer,” and “Hydraulic Capture Monitoring Plan, Deep 
Zone of Upper Aquifer.” 
 

26.27. On October 3, 2014, PG&E submitted the "Work Plan to Conduct Hydraulic 
Testing and Capture Analysis, Winter 2014-2015", proposing to conduct hydraulic testing 
activities in the northern area of the southern chromium plume. The purpose of the testing 
is to evaluate an alternate and more southerly capture zone configuration for the 
chromium plume.  The Assistant Executive Officer approved PG&E’s work plan on 
December 19, 2014.  The December 19, 2014, approval letter temporarily amended CAO 
No. R6V-2008-0002A3 to require monitoring and reporting to determine if during the 
testing, chromium concentrations are increasing in nearby wells; to require contingency 
plan implementation if such increases are noted; and to set notification requirements. 
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This Order incorporates the requirements and corresponding deadlines of the December 
19, 2014 letter as if set forth fully herein. As of August 2015, Water Board staff is 
reviewing PG&E’s report on the completed hydraulic testing and capture analysis. The 
Water Board's Executive Officer may amend this Order at any time to incorporate 
alternate capture metrics. 

 
Exceedances of Water Quality Objectives and Impairment of Beneficial Uses 
 

27.28. The 1995 Water Quality Control Plan for the Lahontan Region (Basin Plan) 
established water quality objectives for the protection of beneficial uses.  The beneficial 
uses of the groundwater in the Mojave Hydrologic Unit designated in the Basin Plan 
include municipal and domestic supply, agricultural supply, fresh water replenishment, 
and industrial service supply. 
 

28.29. Basin Plan water quality objectives to protect the municipal and domestic supply 
beneficial use include the following Maximum Contaminant Levels (MCLs), referred to as 
the drinking water standards, that have been established by the California Department of 
Public Health (now the California Division of Drinking Water): 
 

Hexavalent Chromium  10 ppb (effective July 1, 2014) 
Total Chromium   50 ppb 

 
29.30. The concentrations of hexavalent chromium and total chromium detected in 

groundwater samples taken from wells on and off the Facility of up to 3,900 and 4,100 
ppb Cr(VI) and Cr(T), respectively, exceed water quality objectives specified in the Basin 
Plan to protect drinking water supplies.  These concentrations adversely affect the 
groundwater in the Mojave Hydrologic Unit for its beneficial uses. 

 
30.31. The level of waste chromium in groundwater on and off the Facility constitutes a 

pollution as defined in Water Code section 13050, subdivision (l):  
 

“Pollution” means an alteration of the quality of waters of the state 
by waste to a degree which unreasonably affects either of the 
following:  
(A) The waters for beneficial uses. 
(B) Facilities which serve these beneficial uses. 

 
31.32. California Water Code section 13304, subdivision (a) states in part: 

 
A person…who has caused or permitted, causes or permits, or 
threatens to cause or permit any waste to be discharged or 
deposited where it is, or probably will be, discharged to waters of 
the state and creates, or threatens to create, a condition of 
pollution or nuisance, shall, upon order of the regional board, 
clean up or abate the effects of the waste, or, in the case of 
threatened pollution or nuisance, take other necessary remedial 
action, including but not limited to, overseeing cleanup and 
abatement efforts. A cleanup and abatement order issued by the 
state board or a regional board may require the provision of, or 
payment for, uninterrupted replacement water service, which may 

6-107



Pacific Gas & Electric Company 10 CAO No. R6V-2015-DRAFTPROPOSED 

 
 

include wellhead treatment, to each affected public water supplier 
or private well owner. 
 

32.33. Findings in this Order identify where chromium wastes have been discharged or 
deposited into waters of the state in groundwater in violation of the water quality 
objectives in the Basin Plan, or where PG&E has caused or permitted, or threatens to 
cause or permit waste to be discharged or deposited where it is or probably will be 
discharged into waters of the state, creating or threatening to create a condition of 
pollution or nuisance. PG&E is therefore subject to Water Code section 13304(a), 
requiring cleanup and abatement of waste discharges.   

 
Need for Requirements in this Order 
 

33.34. Soil and groundwater remediation actions have taken place since 1988.  
Although progress has been made, chromium in groundwater in both the upper and lower 
aquifers continues to exist at levels greater than interim maximum background values, 
and at levels that adversely affect or threaten to affect beneficial uses.  The chromium 
plume in the upper aquifer is at concentrations significantly above the drinking water 
standards. The characteristics of the upper and lower aquifers differ greatly, and within 
the upper aquifer the southern plume characteristics differ greatly from those of the 
northern disputed plumes, and the amount of data available differs greatly for each area: 

 
a) For the southern plume, data from about 400 monitoring wells is used to understand 

the extent of chromium in excess of the interim maximum background levels. The 
plume is roughly 3 miles long by 2 miles wide, giving an average monitoring well 
density about one well per ten acres of land. Because this monitoring network 
provides a significant amount of data that links chromium contamination to PG&E’s 
historical discharge from its compressor station, sufficient evidence exists for the 
Water Board to require PG&E to cleanup and abate its discharge pursuant to 
California Water Code section 13304. The relatively dense monitoring network is 
also used to evaluate the effectiveness of PG&E’s containment and cleanup 
activities for the southern plume. 

 
b) For the northern disputed plumes, data from nearly 100 monitoring wells is used to 

define the extent of chromium in excess of the interim maximum background levels. 
The northern disputed plumes cover an area roughly 5 miles long and 1 mile wide, 
giving an average monitoring well density about one well per twenty acres of land. 
This well density is much less compared to the well density in the southern plume 
and it does not give sufficient evidence for the Water Board to link with substantial 
certainty the chromium to PG&E’s historical discharge at this time. However, 
because the standard for requiring dischargers to submit technical or monitoring 
program reports as part of investigations of water quality under Water Code section 
13267 is much less stringent than requirements for requiring clean up under Water 
Code section 13304, sufficient evidence exists for the Water Board to require PG&E 
to conduct investigations and monitoring of the northern disputed plumes. The USGS 
Background Study is intended to provide sufficient evidence that can be used to 
determine if the chromium in the northern disputed plumes is directly and 
unequivocally linked to PG&E’s historical discharge or if it is naturally-occurring. 
Though the extent of chromium in excess of the interim maximum background levels 
is not as well defined in all areas of the northern disputed plumes, as compared to 
the southern plume, the highest chromium concentration in the north is roughly one-
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tenth of that in the south. As of 3rd Quarter 2014 monitoring results, the high 
concentrations in the north have not affected and do not appear to threaten any 
existing domestic supply well. 

 
c) For the lower aquifer, data from approximately 20 monitoring wells is used to define 

the extent of chromium that is directly linked to PG&E’s historical discharge. Those 
monitoring wells indicate that Cr(VI) linked to PG&E’s discharge has migrated into 
portions of the lower aquifer which have been shown to previously not contain Cr(VI) 
above a detection limit of 0.02 ppb. However, limited data exists to characterize the 
transition zone from the upper aquifer to the lower aquifer and there is insufficient 
data to conclude whether naturally-occurring Cr(VI) occurs in other parts of the lower 
aquifer.  

 
Therefore, this Order requires PG&E to: continue southern plume containment, continue 
and enhance corrective actions in both upper and lower aquifers; conduct corrective 
actions in the northern uncertain disputed plumes area, when applicable, and, to the 
extent required, continue to  drefine the extent of chromium in excess of the interim 
maximum background concentrations in the upper aquifer.  To ensure progress toward 
protection and restoration of beneficial uses of the groundwater, this Order sets deadlines 
for PG&E to reach and maintain specific concentrations of chromium in groundwater, 
including interim targets such as 50 ppb and 10 ppb. 
 

34.35. Monitoring and reporting are required under this Order, pursuant to Water Code 
section 13267, which authorizes a regional board to require persons who have 
discharged, discharges or is suspected of having discharged, or who proposes to 
discharge waste within its region to furnish technical or monitoring reports. The burden, 
including costs of these reports shall bear a reasonable relationship to the need for the 
report and the benefits to be obtained from the report. The required technical reports are 
necessary to evaluate PG&E's compliance with the terms and conditions of this Order, 
and to assure protection of waters of the state and restoration of beneficial uses. 
Consistent with Water Code section 13267, this Order requires implementation of a 
monitoring and reporting program that is intended to verify the effectiveness of 
remediation, track progress toward meeting remediation targets, evaluate threats to and 
monitor water quality in private supply wells. The burden of the monitoring and reporting 
is outweighed by the need for information gained by the monitoring and reporting 
requirements because the monitoring is necessary to verify the effectiveness of the 
remediation, track progress towards meeting remediation targets, and evaluate threats to 
and monitor water quality in private supply wells. Monitoring requirements for this Order 
are specified in Attachment 8, “Groundwater Monitoring and Reporting Program, CAO 
No. R6V-2015-PROP." 
 

35.36. This Order requires PG&E to clean up and abate the effects of historical 
chromium discharges from the Facility.  Several different cleanup methods are being 
implemented by PG&E to meet the requirements of past enforcement actions, including 
groundwater extraction and management; in-situ (subsurface) remediation, and 
freshwater injection.  Cleanup methods are currently conducted under Board Orders 
(waste discharge requirements, WDRs) or Notices of Applicability of General Orders, 
which contain specific monitoring for remediation effectiveness, plume boundary control, 
plume containment, remediation byproducts, and private supply well protection.  This 
Order does not alter or revise the mitigation and monitoring required by current Board 
Orders, but instead prescribes monitoring and reporting in addition to what is required in 
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those Board Orders (see Attachment 4, "Active Water Board Orders and Notices 
Authorizing Cleanup Actions"). 
 

36.37. On December 19, 2014, PG&E submitted a document titled “Draft Groundwater 
Monitoring and Reporting Program, PG&E Hinkley Compressor Station” (Draft MRP), 
proposing a number of changes to existing monitoring and reporting programs for the 
Hinkley groundwater cleanup project.  The Draft MRP proposed reducing the number and 
frequency of monitoring well sampling for the contiguous southern plume area and the 
non-contiguous northern uncertain disputed plumes area north of Salinas Road; 
consolidating all requirements for monitoring into one site-wide plan; streamlining the 
current chromium monitoring well network to eliminate redundant monitoring. The Draft 
MRP also proposed modifying the domestic well monitoring program by reducing the 
sampling frequency of certain wells and eliminating other wells.   

 
37.38. Water Board staff has reviewed PG&E's Draft MRP. The following conclusions 

from that evaluation form the basis of the MRP in this CAO: 
 

a) The program presented in PG&E’s Draft MRP for southern plume monitoring meets 
the monitoring objectives to track remediation effectiveness, chromium plume 
tracking and domestic well protection, with several additions incorporated into the 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8. 
 

b) Remediation system expansion is still ongoing in the southern plume area.  For 
example, expansion of the Ranch agricultural treatment unit (ATU) was completed in 
third quarter 2014; construction of new ATUs in the southern portion of the southern 
contiguous plume are planned and under construction. In-situ remediation zones may be 
expanded over current operations.  Expansion of remediation system will result in 
increased groundwater extraction, infiltration, and treated water injections over what has 
occurred in the past. For this reason, quarterly sampling at domestic wells is required 
until expanded systems have been operating for a length of time to detect and react to 
any unforeseen changes to water quality, as specified in the Mitigation Monitoring and 
Reporting Program (MMRP) in the ATU WDRs referenced in the "Groundwater 
Monitoring and Reporting Program, CAO No. R6V-2015-PROP. 

 
c) The extent of chromium in groundwater remains uncertain in the northern area. The 

"Groundwater Monitoring and Reporting Program, CAO No. R6V-2-015-PROP", shown 
in Attachment 8, allows sampling frequency modifications over time under certain 
conditions. Such conditions include when statistical trends indicate changes in sampling 
frequency are warranted as described in the "Groundwater Monitoring and Reporting 
Program, CAO No. R6V-2-015-PROP. 

 
38.39. Certain monitoring wells may be eliminated from the sampling program, or their 

sampling frequency reduced based on well "redundancy" (i.e., monitoring wells within 200 
feet of each other installed in the same aquifer layer).  Over the more than 25 years of 
site investigation and cleanup, numerous monitoring wells have been installed for 
different investigations.  Where the density of wells is such that duplicate wells are 
monitoring the same aquifer zone, removing such wells will not compromise monitoring 
objectives. 

 
 

6-110



Pacific Gas & Electric Company 13 CAO No. R6V-2015-DRAFTPROPOSED 

 
 

Replacement Water for Affected Private Supply Wells 
 

39.40. The groundwater aquifer in the Hinkley Valley is the sole source of water supply 
for domestic and community supply wells in the area. The 2015 1st Quarter Report 
indicates 99 private water supply wells were sampled for hexavalent chromium. Of these, 
nine wells contained hexavalent chromium greater than interim maximum background 
levels. The highest hexavalent chromium concentration measured in a private supply well 
in first 1st Qquarter 2015 was 4.2 ppb. No private supply wells sampled contained 
hexavalent chromium greater than the 10 ppb drinking water standard. However, as 
shown in Figure 5-5 of the 2015 1st Quarter Report, private supply wells are located near 
and downgradient of monitoring wells containing Cr(VI) concentrations at or above the 
drinking water standard.   

 
40.41. California Water Code section 13304, subdivision (f) states: 

 
Replacement water provided pursuant to subdivision (a) shall meet all applicable federal, 
state, and local drinking water standards, and shall have comparable quality to that 
pumped by the public water system or private well owner before the discharge of waste. 

 
41.42. In State Water Board Water Quality Order 2005-007 (Olin Order), the State 

Water Board clarified that an “affected well,” for which regional water boards have 
discretion to require replacement water pursuant to Water Code 13304(a), was one that 
did not meet the federal, state and local drinking water standards. The Olin Order also 
held that the Regional Water Boards may require dischargers to submit water 
replacement plans prior to documentation of contaminant levels exceeding the relevant 
standard.  The Olin Order held that where water quality data exhibit trends indicating the 
likelihood of future exceedances, it is prudent and appropriate for regional water boards 
to take such action before actual well exceedances occur (Olin Order at p. 7).  
 

Replacement Water Service 
 

42.43. From 2011 to 2014, in response to CAO No. R6V-2011-0005 and amendments, 
PG&E provided bottled water and/or whole-house water (WHW) to residences or 
businesses within the affected area and having detectable chromium in well water.  On 
July 1, 2014, the California State Water Board Division of Drinking Water's adoption of 
the 10 ppb Cr(VI) drinking water standard became effective. PG&E ceased providing 
bottled water and/or WHW on October 31, 2014, since because no residence or business 
had hexavalent chromium above the new standard. However, consistent with the Olin 
Order, if future monitoring data indicate water in private supply wells within the domestic 
well sampling area defined in the “Groundwater Monitoring and Reporting Program,   
CAO No. R6V-2015-PROP”, Attachment 8, exceed or are likely to exceed drinking water 
standards for Cr(VI) within one year and the detections are linked to PG&E’s historical 
releases, PG&E will be required to submit plans to provide replacement water supply to 
such wells. in either a modification of this Order, or a separate order. 
 

44. On August 17, 2011, the Office of Environmental Health Hazard Assessment issued a 
response to the Lahontan Regional Water Quality Control Board regarding whether there 
was a risk of inhalation of chromium from showering or from the use in evaporative 
coolers. That letter stated that the Public Health Goal (PHG) for drinking water was based 
on exposure via ingestion and inhalation during showering, and that since so little Cr VI is 
inhaled during showering, “the PHG based only on ingestion is identical (after rounding) 

6-111



Pacific Gas & Electric Company 14 CAO No. R6V-2015-DRAFTPROPOSED 

 
 

to that based on ingestion plus inhalation during showering: 0.02 ug/L.” Therefore, the 
fractional cancer risk due to inhalation is very small, and that inhalation exposure during 
showering could not be used as a basis for establishing the PHG. Similarly, OEHAA 
agreed with conclusions that “swamp coolers do not increase the concentration of 
airborne Cr VI,” and that “swamp coolers do not constitute an inhalation risk.” Therefore, 
the replacement water must be provided for drinking and cooking purposes, and is not 
necessary for other uses such as showering or use in swamp coolers. 
 

43.45. Accordingly, this Order requires that PG&E submit a plan that can be 
implemented to provide a long-term replacement water plans supply for drinking and 
cooking purposes for affected wells and where private supply well concentrations exhibit 
increasing trends indicating the likelihood that wells will be affected within the next year. 
of future exceedances of the hexavalent chromium drinking water standard. This 
requirement for replacement water does not supersede previous, existing or future 
requirements to implement mitigation measures contained in the 2013 Environmental 
Impact Report pertaining to replacement water for private supply wells affected due to 
remedial activities; for example, those requirements specified in Board Order No. R6V-
2014-0023.   

 
4644. Affected wells are defined as domestic or community wells in the domestic well 

sampling area defined in the “Groundwater Monitoring and Reporting Program,          
CAO No. R6V-2015-PROP”, Attachment 8, containing chromium in concentrations 
(measured at any time by PG&E or by local, state or federal agencies) that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb Cr(T) and where the 
chromium detections are linked to PG&E’s historical releases.   

 
47. Currently, there are no systems for removing Cr (VI) that have been registered by the 

State Water Board’s Division of Drinking Water.  However, the Division of Drinking Water 
has advised that reverse osmosis systems may be effective for removing relatively low 
levels (>300 ppb) of Cr (VI) below the drinking water standard of 10 ppb.   

 
Independent Consultant 

 
48. The Water Board recognizes the significant community interest in the site and the 

challenges community members may have in evaluating and understanding the technical 
aspects of this site and cleanup actions. The Hinkley community is in a rural setting in the 
unincorporated area of San Bernardino County. Community members are made up of 
different income levels and ethnicities. The Lahontan Water Board is committed to 
principles of environmental justice. This means providing fair treatment of people of all 
races, cultures and incomes with respect to the development, adoption, implementation, 
and enforcement of environmental laws, regulations, and policies. (Gov. Code § 
65040.12(e).) Fair treatment means that “no group of people should bear a 
disproportionate share of the negative environmental consequences resulting from 
industrial, governmental and commercial operations or policies.” (U.S. EPA 
http://www.epa.gov/environmentaljustice/basics/index.html.) The goal of environmental 
justice is “for everyone to enjoy the same degree of protection from environmental and 
health hazards and equal access to the decision-making process to have a healthy 
environment in which to live, learn, and work.” (Id.) 

 
49. Therefore, it is important to the Water Board that environmental justice is promoted by 

ensuring that the cleanup and abatement of chromium contamination of this area 
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promotes equity and affords fair treatment, accessibility and protection for all members of 
the community. To effectively participate in evaluating and understanding the technical 
aspects of cleanup actions, the Water Board finds it is essential that the community have 
access to independent consultants. The cost of this effort shall be borne by PG&E 
pursuant to Water Code section 13304.  

 
Legal and Regulatory Authorities 
 

50. This Order conforms to and implements policies and requirements of the Porter-Cologne 
Water Quality Control Act (Division 7, commencing with Water Code section 13000) 
including (1) sections 13267 and 13304; (2) applicable sState and federal regulations; (3) 
all applicable provisions of statewide Water Quality Control Plans adopted by the State 
Water Resources Control Board (State Water Board) and the Water Quality Control Plan 
for the Lahontan Region (Basin Plan) adopted by the Lahontan Water Board including 
beneficial uses, water quality objectives, and implementation plans; (4) State Water 
Board policies and regulations, including State Water Board Resolution No. 68-16, 
Statement of Policy with Respect to Maintaining High Quality of Waters in California; 
Resolution No. 88-63, Sources of Drinking Water; Resolution No. 92-49, Policies and 
Procedures for Investigation, and Cleanup and Abatement of Discharges under Water 
Code Section 13304; California Code of Regulations (CCR) Title 23, Chapter 16, Article 
11; CCR Title 23, section 3890 et. seq.; and (5) relevant standards, criteria, and 
advisories adopted by other sState and federal agencies. 

 
 
Consideration of California Water Code section 106.3 

 
51. Water Code section 106.3 establishes a state policy that every human being has the right 

to safe, clean, affordable, and accessible water adequate for human consumption, 
cooking, and sanitary purposes, and directs state agencies to consider this policy when 
adopting regulations pertinent to water uses described in the section, including the use of 
water for domestic purposes.  This Order promotes that policy by requiring PG&E, in 
accordance with time schedules, to clean up its past hexavalent chromium discharges to 
reach, at a minimum, maximum contaminant levels designed to protect human health and 
ensure that water is safe for domestic use. This Order also requires replacement drinking 
water where PG&E has affected individual domestic water supplies to the point where 
maximum contaminant levels (drinking water standards) are exceeded, and replacement 
water plans when there is a threat of exceedance. 

 
California Environmental Quality Act 
 

52. This Order is a project for purposes of the California Environmental Quality Act (CEQA) 
and is subject to the provisions of CEQA (Public Resources Code, section 21000 et seq.).  
The Water Board is the lead agency for this Project, and certified an Environmental 
Impact Report (EIR) at a public meeting on July 17, 2013 (Resolution R6V-2013-0060).  
The EIR analyzed the impacts of foreseeable cleanup activities, including those that may 
be implemented under this Order, such as groundwater extraction and application to 
agricultural treatment units, in-situ remediation, and freshwater injection.   

 
53. The EIR describes potentially significant environmental impacts that may occur as a 

result of implementing cleanup activities.  Potentially significant and unavoidable impacts 
were identified for the following water quality and biological resources: 
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a. Impacts to water quality in the Hinkley Valley aquifer due to remedial actions:  

 Temporary chromium plume bulging; 
 Temporary increase in remedial byproducts, including those related to agricultural 

treatment units: 
o Total dissolved solids 
o Uranium and other radionuclides 

 
b. Impacts to biological resources due to construction of agricultural units: 

 Conflicts with wildlife movement (i.e., desert tortoise migration corridors could be 
lost due to new agricultural fields for remediation purposes) 

 
54. This Order requires cleanup of chromium-contaminated groundwater to interim 

remediation targets, including background conditions, which may result in one or more 
significant and unavoidable impacts described above. Findings required by CEQA 
sections 15091 through 15093, regarding any significant environmental effect of the 
project, including a statement of overriding considerations, were adopted by the Water 
Board in Board Order No. R6V-2014-0023 and are incorporated herein by reference.   

 

Public Workshops on Draft CAO and Consensus Points  
 

55. The Water Board’s Prosecution Team sent a draft CAO on January 21, 2015, to PG&E 
and posted that draft on the Water Board’s public webpage for public accessibility. 
Subsequently on February 4, 2015, the Water Board’s Advisory Team issued a public 
notice requesting review and comment on the Prosecution Team’s draft CAO by       
March 13, 2015. The Water Board received six comment letters by the due date. 

 
56. Because the significance of the comments received, the Water Board held a public 

workshop on May 28, 2015, in Barstow to bring the various parties together, and through 
a facilitated discussion, reach consensus on some main policy issues in the draft CAO. 
 

57. After the May 28, 2015, public workshop, the Water Board’s Prosecution Team met with 
PG&E on several occasions to discuss and draft consensus points. On July 8, 2015, the 
Water Board’s Prosecution Team submitted consensus points that it had worked out with 
PG&E. The submitted consensus points suggested many revisions to language in the 
draft CAO, including significant revisions to Attachment 8 (the Monitoring and Reporting 
Program). 
 
 

IT IS HEREBY ORDERED that, pursuant to the Water Code sections 13267 and 13304, PG&E 
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: 
 
I. PG&E shall implement on-going corrective actions, including but not limited to 

agricultural treatment units (ATUs), in-situ remediation, and freshwater injections.  
Corrective actions shall be conducted in accordance with approved workplans, WDRs, 
Notices of Applicability (see Attachment 4, “Active Water Board Orders and Notices 
Authorizing Clean Up Actions”), monitoring programs, or as modified with the Water 
Board’s or its Executive Officer’s approval. 
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II. PG&E shall not cause or permit any additional waste chromium to be discharged or 
deposited where it is, or probably will be, discharged into waters of the State. 
 

III. PG&E shall upload all technical documents, such as workplans, reports, letters, 
memorandums, etc., to the State Water Resources Control Board’s Geotracker 
database, within one business day of the document date, so that they can be viewed by 
the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL0607111288 

 
IV. Chromium Plume Definition in the Upper Aquifer 
 

A. PG&E shall define, with sufficient resolution using the industry standard of best 
professional judgment (as defined in IV. A. 1 through 3, below), the extent of total 
and hexavalent chromium in the upper aquifer from the source area at the 
compressor station into the Harper Dry Lake Valley where chromium discharge 
threatens beneficial uses.   

 
1. For the southern plume, “sufficient resolution” means monitoring wells to 

define the southern plume must be either data is collected from monitoring 
wells spaced no more than 1,320 feet apart. If areas exceeding the 1,320-
foot requirement are constrained by inaccessibility or other issues, then 
PG&E must submit a technical justification to explain the issues, describe 
the steps that are being taken to expeditiously resolve the issues, and 
contain a technical justification explaining the reasons data from those 
areas is or is not needed for sufficient plume resolution. The technical 
justification will be reviewed according to the protocol set forth in Order 
provision XIX, under the heading “General Provisions.” or where monitoring 
wells are more than 1,320 feet apart a California licensed Professional 
Geologist or Civil Engineer considers all available hydrogeologic 
information and uses the industry standards of best professional judgment 
when interpreting or extrapolating the existing data.  

 
2. For the northern area, “sufficient resolution” means that a California 

licensed Professional Geologist or Civil Engineer considers all available 
hydrogeologic information and uses the industry standards of best 
professional judgment when interpreting or extrapolating the existing data. 

 
3.2. As of the date this Order is issued, certain areas exist in and around the 

northern disputed plumes where there is little to no subsurface information 
about chromium concentrations in the groundwater and these areas may 
exhibit insufficient resolution to fully understand the occurrence of 
chromium in the groundwater. These areas include: east of Summerset 
Road and Acacia Street; eastern boundary for the Hinkley Valley northern 
uncertain disputed plume; northwest of MW-154S1, south and east of Well 
33N-01, north and west of MW-196; and east and west of Hinkley Road 
starting at MW-161 and north to Grasshopper Road. 

 
4.3. Best professional judgment means the California licensed Professional 

Geologist or Civil Engineer must consider, at a minimum, these factors 
when interpreting or extrapolating the existing data to define the chromium 
plume boundaries: 
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i. Geology - pertinent subsurface features such as location and depth 

to bedrock, influences of structure (e.g. folding and faulting), and 
stratigraphy. 

 
ii. Hydrogeology – location and hydraulic properties of the 

hydrostratigraphic units including, as appropriate, hydraulic 
conductivity, hydraulic gradients (e.g. horizontal and vertical, 
regional and localized due to groundwater extraction or injection), 
saturated aquifer thickness, groundwater flow velocities and 
directions, characteristics of confined, unconfined, and vadose 
zones. 

 
iii. Geochemistry – nature and extent of contaminationchromium 

concentrations, pertinent groundwater chemistry, historical data 
from monitoring wells, and appropriate trend analyses. Location of, 
depth to, and hydrogeologic influences of bedrock. 

 
iv. USGS Background Study – written technical information such as the 

preliminary results report, or final report or other technical 
documentation containing analysis, interpretations and conclusions 
of chromium concentrations and sources of chromium. 

 
B. To achieve sufficient resolution to track movement of the chromium concentrations 

and protect public health in for thoese areas listed in section VIV.A.23 of this Order 
until the USGS Background Study is available, PG&E shall conduct the following 
actions in areas where access is currently allowed: 

 
Within 30 days of the date this Order is issued, either submit a workplan 
proposing multi-depth monitoring well locations, or submit a technical 
justification based on best professional judgment explaining the reasons why 
additional subsurface information is not needed for sufficient resolution in these 
area(s). The technical justification must also consider the protection of public 
health. 
 
If submitting the workplan, then it must include proposed well designs and 
describe the method and manner of installation.  If locations were considered 
but not chosen because they are inaccessible, explain why the area is 
inaccessible, and what PG&E has done to try to gain access. As access is 
gained over time, PG&E must use best professional judgment to assess if 
additional wells within those areas are necessary to define the plume 
boundary. 

 
 
C. Unless otherwise ordered, all monitoring wells required by the Water Board shall be 

installed, developed, and sampled within 6 months of the date of approval when 
access to land is allowed. 

 
D. All monitoring wells installed under requirements in this Order shall be added to the 

Groundwater Monitoring and Reporting Program (MRP) (see Requirement VIII, 
Attachment 8) upon the first sampling event.  Monitoring well designs and boring logs 
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shall be included as attachments in quarterly groundwater monitoring reports.  All 
new wells shall be sampled at a quarterly frequency. 
 

 
V. Southern Plume Containment 
 

A. For the purposes of this Order, southern plume containment is defined as: 
 

1. No further migration or expansion of the chromium plume to locations where 
hexavalent chromium and total chromium is below interim maximum 
background levels, or 
 

2. No further migration or expansion of the 50 ppb Cr(VI)/Cr(T) or 10 ppb 
Cr(VI)/Cr(T) boundaries to outside the area(s) of hydraulic capture. Hydraulic 
containment capture is determined by comparing hydraulic gradients or flow 
direction vectors calculated from specific monitoring well pairs and triplets 
within the most recent mandated capture zone accepted by the Water Board.  

 
B. Beginning January 15, 2016, and every three months thereafter, PG&E shall 

submit quarterly hydraulic capture metric reports containing monthly capture metric 
information to verify containment of the southern plume from migration.  Report 
information shall include groundwater elevation data, groundwater extraction rates, 
capture metrics, and maps showing the location for all referenced wells and 
monitoring data and chromium plume boundaries. The report shall provide a 
conclusion as to whether the 50 ppb Cr(VI)/Cr(T) or 10 ppb Cr(VI)/Cr(T) boundary 
line has migrated or expanded to outside the area(s) of hydraulic capture established 
as of the date this Order is issued. 

 
C. Compliance with containment requirements will be determined by (1) comparing 

hydraulic gradients or groundwater flow direction vectors calculated from 
groundwater elevation data from select well pairs/triplets and piezometers (2012 
capture metrics), as outlined in Attachments 5-7, and (2) comparing the 50 ppb 
Cr(VI)/Cr(T) and 10 ppb Cr(VI)/Cr(T) boundaries to plume maps as of the date this 
Order is issued. The Water Board may find PG&E out of compliance with PG&E is in 
violation of these requirements if at any time any of the following conditions occurs: 

 
1. The third consecutive month of data (e.g., January, February, and March) 

indicates that the well pair/triplet capture metrics are still not being met; or 
 

2. If approved capture metrics are not met 3 out of 12 months during the course of 
one year (e.g. July 2015 through July 2016); or 
 

3. If the 50 ppb Cr(VI)/Cr(T)  or 10 ppb Cr(VI)/Cr(T) boundaries migrate or expand 
to outside the area(s) of hydraulic capture during any monitoring event. 

 
D. Should any of the above conditions occur, then by the 15th of the month following the 

quarterly report submittal, PG&E shall submit a contingency plan to re-establish 
capture as soon as practical. The contingency plan shall propose contingency 
monitoring wells located downgradient and cross gradient to the original capture 
zone boundary set in 2012 and a monitoring program for verifying plume capture.  
Upon approval by the Executive Officer, PG&E shall implement the contingency plan 
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according to the schedule that has been approved or issued.  All contingency 
assessments and subsequent corrective actions shall be described in monthly 
capture metric reports due by the 15th of each month. Reports shall provide data and 
information to demonstrate progress towards resuming plume capture. Reports shall 
also include maps that show the location of all referenced wells, monitoring data, 
original plume boundary lines, and water supply wells within one-half mile of the 
original capture zone boundary lines. 
 

E. PG&E shall notify the Water Board within one week when contingency actions are 
taken. The notice shall identify the date or instance leading to the contingency action, 
what the action is, and monitoring actions to be undertaken for verifying the 
contingency action is effective. A map shall accompany all data showing referenced 
wells, monitoring data, plume boundary lines, and water supply wells within one-half 
mile of the capture zone boundary lines. 
 

F. As remediation continues with time, it is expected that chromium concentrations will 
decrease and plume lines will constrict inward and southward.  In such an instance, it 
may not be prudent or optimal to continue operating an extraction well network and 
waste groundwater for the sole purpose of hydraulic containment for low chromium 
concentrations. As described in Finding 26, PG&E may propose a more optimal 
alternate hydraulic capture zone than the current one in place. An alternate proposal 
shall consist of the following information: groundwater elevation and chromium 
monitoring data, maps showing change in chromium plume configuration over time, 
proposed alternate capture zone and capture metrics, and a contingency plan 
proposing corrective actions and contingency monitoring wells cross and 
downgradient of the alternate hydraulic capture zone for monitoring chromium 
concentrations. The alternate hydraulic capture zone and metrics shall be 
implemented upon approval by the Executive Officer. 

 
G. Should an approved alternate hydraulic capture zone be implemented, it is expected 

that some rebounding chromium concentrations may occur in groundwater in the 
original hydraulic capture zone. The Water Board will not find PG&E out of 
compliance with this requirement Oorder if the approved contingency plan, including 
corrective actions and monitoring program, is implemented and the 50 ppb 
Cr(VI)/Cr(T) or 10 ppb Cr(VI)/Cr(T) boundaries do not migrate or expand more than 
1,000 feet or more in place during any monitoring event from capture boundaries 
established prior to the alternate hydraulic capture boundaries. 

 
H. This Order allows for the lateral migration of the 4 ppb hexavalent chromium eastern 

plume boundary in the southern plume to no more than 1,000 feet (see Attachment 
3, "Area of Allowed Plume Expansion") during implementation of remedial actions, 
provided PG&E contains chromium from migrating to the north. The 4 ppb 
hexavalent chromium boundary is intended for plume containment evaluation and is 
not a cleanup goal. If PG&E is unable to provide data and information that clearly 
indicates chromium in this expanded area is being captured in the downgradient flow 
direction, it will constitute a violation of Requirement V for southern plume 
containment. 

 
VI. Cleanup Requirements 
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A. As of the date this Order is issued, PG&E shall continuously2 implement previously 
accepted on-going corrective actions, including but not limited to, agricultural 
treatment units (ATUs), in-situ remediation, and freshwater injections (see Finding 
Nos. 243 and 254). Corrective actions shall be conducted in accordance with 
accepted current and future workplans, WDRs, Notices of Applicability, monitoring 
programs, or as modified with the Executive Officer’s approval. 
 

B. PG&E shall submit an annual operational plan in conjunction with the Annual 
Cleanup Status and Effectiveness Reports, as required in Groundwater Monitoring 
and Reporting Program, CAO No. R6V-2015-PROP, Attachment 8. Corrective 
actions will also be conducted at a level specified in the annual operational plan.  
Reductions in corrective actions of more than 10 percent on a monthly basis as 
compared to the annual operational plan shall require notification to Water Board 
staff prior to implementation.   

 
C. Corrective actions may be needed in the areas listed below based on monitoring 

results. 
 

1. Southern Plume 
 

a) “Western Finger” 
 

PG&E shall clean up and abate chromium concentrations greater than interim 
maximum background levels west of Serra Road between Highway 58 and 
Acacia Street.  During 2014, greater than interim maximum background levels 
existed at monitoring well locations MW-121, MW-153, and MW-169. 

 
i. PG&E shall continue on-going remedial activities in accordance 

with accepted current and future workplans and proposals. the 
Water Board’s October 30, 2013 conditional acceptance of the 
Western Area Action Plan (extraction of contaminated 
groundwater) and the Water Board's February 25, 2014 comment 
letter on the Action Plan for Western Area. Corrective actions 
implemented in the western area must be fully discussed and 
described in quarterly monitoring reports for the Northwest 
Freshwater Injection (NWFI) area and In-Situ Remediation Zone 
(IRZ). PG&E shall collect groundwater samples from monitoring 
wells in the area of the western finger consistent with the 
Groundwater Monitoring and Reporting Program, CAO No. R6V-
2015-PROP”, Attachment 8. 
 

ii. If Cr(VI) concentrations equal or exceed 10 ppbug/L at one or more 
of the monitoring wells set forth in Table 1 for two consecutive 
sampling events, PG&E shall submit a technical report within 60 
calendar days from submittal of the quarterly site-wide groundwater 
monitoring report proposing additional actions to remediate the 
observed exceedances.   

 
 

                                                            
2 The term "continuously" as used in section VI.A does not apply to emergency interruptions or routine maintenance.   
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Table 1. Western Area 
Sentry Wells 

MW-57D 
MW-57S 
MW-58 
MW-59 

MW-118S 
MW-147D 
MW-147S 
MW-148S 
MW-164S 
MW-168D 
MW-168S 
MW-201D 
MW-201S 
MW-202D 
MW-202S 

 
iii. No later than 60 days following acceptance of the United States 

Geological Survey (USGS) Background Study Preliminary Results 
Report by the Regional Water Board staff, PG&E shall submit a 
technical report to the Regional Water Board Executive Officer 
regarding the feasibility of achieving USGS background 
concentrations in the area of the western finger using the existing 
remedial activities, including an estimated cleanup timeframe if 
applicable.  If additional remedial actions are required to achieve 
USGS background levels, the technical report shall include a 
proposal to implement such activities.  If at any time USGS 
provides written technical background study information such as 
the preliminary results report, final report or other technical 
document containing analysis, interpretation and conclusions 
becomes publically available demonstrating the chromium in the 
western finger is predominantly naturally occurring, no further 
remedial activities will be required in this area upon approval from 
the Regional Water Board Executive Officer. 
 

 
b) Lower Aquifer 

 
PG&E shall clean up and abate chromium concentrations in the lower aquifer 
that are linked to PG&E’s historical discharge or remedial actions and must 
peform the following additional actions:.   

 
i. To remediate chromium in the lower aquifer groundwater, PG&E 

must implement action east of Mountain View Road. PG&E may 
continue to implement its November 7, 2014 “Plan for Enhancement 
of Lower Aquifer Remedy”, provided it is performed in accordance 
with the Water Board’s conditional acceptance dated December 22, 
2014. 
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ii. Submit a technical report within 180 days of this order presenting an 
evaluation of the updated conceptual site model and background 
concentrations for the lower aquifer and transition zone at the 
western edge of the lower aquifer. 

iii. Submit a feasibility assessment for the remediation and cleanup to 
background concentrations in the lower aquifer and the transition 
zone at the western edge of the lower aquifer within 90 days of 
Water Board acceptance of the conceptual site model and 
background report required under item ii, above. 
 

 
c) For all remaining areas of the southern plume, reach the following cleanup 

goals in the upper aquifer by the listed timeframes: 
 

i. Reach and maintain 50 ppb Cr(VI) and Cr(T) in 90% of the 50 ppb 
Cr(VI) and Cr(T) plume as of the date this Order is issued, by 
December 31, 2025, as reported in the fourth quarter 2025 
groundwater monitoring report. The 90th percentile shall be based 
on the number of monitoring well locations where chromium 
concentrations exceed 50 ppb Cr(VI) and Cr(T) as of the date this 
Order is issued, as shown in Table 8.1 of Attachment 8. 
 

ii. Reach and maintain 10 ppb Cr(VI) and Cr(T) in 80% of the 10 ppb 
Cr(VI) and Cr(T) and 50 ppb Cr(VI) and Cr(T) plumes as defined 
on the date this Order is issued, by December 31, 2032, as 
reported in the fourth quarter 2032 groundwater monitoring report. 
The 80th percentile shall be based on the number of monitoring 
well locations where chromium concentrations exceed 10 ppb 
Cr(VI) and Cr(T) as of the date this Order is issued, as shown in 
Table 8.1 of Attachment 8. 

 
iii. Reach and maintain background levels of Cr(VI) and Cr(T).  

 
iv. At a minimum eEvery four years, PG&E will evaluate chromium 

cleanup actions to reach the cleanup goals and submit a four-year 
comprehensive cleanup status and effectiveness report, per the 
requirements of Attachment 8, CAO MRP. If actions are not 
achieving expected reductions in chromium concentrations, a 
workplan outlining recommendations and an implementation 
schedule to increase effectiveness will be submitted by the 
deadlines listed in Attachment 8, CAO MRP. PG&E may request 
an extension of the cleanup goals and timelines which will be 
subject to Water Board review and approval. 

 
2. Northern Uncertain Disputed Plumes Area 

 
a) PG&E shall clean up and abate chromium “hot spots” in the northern disputed 

plumes area. “Hot spots” are defined as: 
 

i. any domestic well having Cr(VI) equal to or exceeding 10 µg/lppb during 
any one sampling event; or  
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ii. any monitoring, extraction, remediation well or piezometer having 

hexavalent chromium concentrations greater than 10 µg/Lppb within one 
half mile upgradient of any active domestic well and meeting any of the 
following conditions (triggers):  

 
1. Fifty percent (50%) or more increase above Cr(VI) concentrations 

reported in second quarter 2015 that persist for two consecutive 
sampling events;  

2. Increasing statistical trend (using Mann-Kendall) over four sampling 
events. 

 
b) Within 30 days of receiving laboratory reports containing data indicating one or 

more of these triggers are met, submit a workplan and implementation schedule 
proposing the method and manner to remediate chromium “hot spots” in 
groundwater. Identify all wells that trigger this action and describe their general 
location. The workplan shall propose a cleanup action to begin within 45 days of 
the date of the workplan. Describe remedial equipment needed and expected 
operational actions to return Cr(VI) concentrations back to second quarter 2015 
levels or less. Provide an estimated cleanup time and basis for the estimate if 
possible. 

 
c) If at any time USGS provides written technical background study information 

such as the preliminary results report, final report or other technical document 
containing analysis, interpretation and conclusions becomes publically available 
demonstrating the chromium in the Northern Disputed Plumes Area or in specific 
Northern Disputed Plumes Area hot spots is predominantly naturally occurring, 
no further remedial activities will be required in this area upon approval from the 
Regional Water Board Executive Officer. 

 
d) If at any time USGS provides written technical background study information 

such as the preliminary results report, final report or other technical document 
containing analysis, interpretation and conclusions demonstrating the chromium 
in the Northern Disputed Plumes Area is predominantly from PG&E’s historical 
discharge, then PG&E must submit a technical report, within 180 days of Water 
Board acceptance of the USGS information, presenting a feasibility assessment 
for the remediation and cleanup to the USGS background concentrations. 

 
VII. Replacement Water Supply 

 
A. Beginning with first 1st Qquarter 2016, within each quarterly groundwater 

monitoring report required in section X below, provide an analysis whether any 
domestic well within the domestic well sampling area defined in the 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8, contains hexavalent chromium concentrations exhibiting an 
increasing trend indicating likely future exceedances of the hexavalent chromium 
drinking water standard within one year. 

 
1. Interim Replacement Water Supply 
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a) Within 10 business days of receipt of a laboratory report 
identifying an affected well as defined by Finding 464 (i.e., an 
active domestic or community well containing chromium linked to 
PG&E’s historical releases in concentrations that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb 
Cr(T)), supply interim uninterrupted replacement water (i.e., 
bottled water or equivalent) to users of such affected wells. 
 

b) Within 7 days of the submittal of each quarterly report, provide a 
report to the Water Board listing all properties that have been 
provided interim uninterrupted water service.  The report shall 
include the well number and describe the general area in Hinkley 
or the Harper Dry Lake Valley the well is located, such as the 
southern plume, the Hinkley Valley northern uncertain disputed 
plume, or Harper Dry Lake Valley northern uncertain disputed 
plume.  If bottled water is provided, PG&E shall also list the 
bottled water service being used and the water volume being 
delivered.  Furthermore, if other than commercially available 
bottled water is being provided, the report shall include 
documentation to show that interim water supply meets state 
primary and secondary drinking water standards.  

 

2. Long-term Replacement Water Supply 
 

a) Within 45 days of this Order being issued, PG&E must submit for the 
Water Board Executive Officer’s acceptance a workplan outlining long-
term replacement water supply for all drinking and cooking uses.  
Pursuant to California Water Code section 13304(f), replacement water 
“shall meet all applicable federal, state, and local drinking water 
standards, and shall have comparable water quality to that pumped by 
the public water system or private well owner before the discharge of 
waste.” The workplan must include a plan for providing replacement 
water for any active private supply well identified pursuant to VII.A., 
above, should any such well later exceed the drinking water standard 
and become and Affected Well, as defined in Finding 464. The workplan 
shall include the following: 

 
i. An evaluation of at least three different methods to provide 

long-term replacement water supply. 
ii. A discussion on the feasibility and timing to implement each 

method including the needs for permits, approvals, and 
environmental analysis. 

iii. An evaluation of the quantity of water (gallons per minute) that 
can be provided by each method compared with typical 
individual household supply needs for drinking and cooking.  

iv. An evaluation of the quality of water that can be provided by 
each method in comparison to California primary and 
secondary drinking water standards. 

v. An analysis of wastes that may be generated by each method, 
disposal options, costs, and an analysis of potential 
byproducts in groundwater created by each method.  For 
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example, reverse osmosis generates salts and potentially 
others compounds that are typically sent to septic systems. 

vi. An operation, maintenance, and, replacement plan, such as 
for filters, equipment, etc., of each evaluated method.  

vii. A water quality monitoring and reporting plan to verify quality 
and performance of each evaluated method. 

viii. A complete cost analysis including construction, operations, 
maintenance, and replacement plan of each evaluated 
method. 

ix. A contingency plan to ensure uninterrupted replacement water 
supply. 

x. State how the workplan and recommended method will be 
presented to the owner(s) and users of the affected well(s). 

 
b) Within 21 days of identifying an affected well, PG&E must determine if 

there are any new technologies available that were not previously 
considered in their long-term plan and assess, after consultation with the 
well owner, which method for long-term replacement water would best fit 
the individual circumstances of the well owner(s), and submit that 
information to the Water Board’s Executive Officer. Within 45 30 days of 
that submittal approval by the Executive Officer of a workplan for 
providing long-term replacement drinking water supply and written 
authorization from the well owner for the installation of a long-term 
replacement drinking and cooking water supply, PG&E shall implement 
the workplan to provide a long-term replacement drinking and cooking 
water supply for all affected wells, as defined in Finding 464.   

 
c) Within each groundwater monitoring report required as part of PG&E’s 

domestic well monitoring and reporting program and during which long-
term replacement drinking water is supplied, PG&E shall provide a report 
to the Water Board listing all properties that have been provided long-
term uninterrupted replacement water supply. The report shall include: 
the affected well number and general area location, the method used to 
provide replacement water supply, and evidence provided water supply 
meets state primary and secondary drinking water standards. Describe all 
actions completed during the quarter, such as operation and 
maintenance. Describe any problems that may have occurred and how 
and when they were corrected or remedied.  For instance, if sampling 
indicates that alternate water supply does not meet federal and state 
drinking water standards, describe what corrective actions were 
implemented to fix the problem. If the well owner did not respond or 
provide permission to access and install long-term water supply, provide 
evidence of such, including actual date and time and manner of 
communication. Provide proof that monitoring data has been sent to the 
owner of the aAffected wWell(s). 
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VIII. Independent Consultant 
 

A. PG&E shall continue to fund an independent consultant(s) that can provide technical 
information, education, and advice to community members on matters subject to 
regulation by the Water Board related to the chromium groundwater pollution in 
Hinkley. The independent consultant(s) shall not be involved in any aspect of this site 
(consulting for PG&E or involved in any litigation, and be willing to sign such a 
document stating such) and be accepted by PG&E and the Water Board or the 
Executive Officer.  

 
B. Annually, on February 1 starting in 2016, PG&E must submit a report to the Water 

Board including the scope of work and budget for the previous year and the next 
twelve month period. This report must provide evidence that adequate funds were 
made available in the past twelve months and are being made available for the next 
twelve months to complete the following at a minimum (or submit an alternative plan 
of equivalent effort and effectiveness in meeting the community’s needs): 

 
1. An annual report and presentation to the Water Board on the independent 

consultant’s efforts within the Hinkley community. 
2. A minimum of six community newsletters each year to disseminate information to 

Hinkley residents. 
3. A minimum of four public meetings held in the Hinkley community. 
4. Availability for one on one communications with individual or groups of Hinkley 

residents (at least 100 hours of availability). 
5. Production of technical reviews, written comments and presentations to respond 

to Water Board orders, PG&E reports, USGS reports and other technical 
materials related to the chromium remediation (e.g. new cleanup technology). 

6. Outside expert on matter(s) of greatest concern to the community. 
 

C. The annual workplan is subject to Water Board Executive Officer approval. Every four 
years, the Water Board’s Executive Officer will review and may revise the annual 
requirements listed above under item B. 

 
General Provisions 
 
IX. Plan Approval and Implementation 

 
All plans required by this Order require the Water Board’s approval, and shall be 
incorporated and implemented as part of this Order whether expressly stated above or 
not.  Any violation of an approved plan required by this Order shall be considered a 
violation of this Order. The Water Board’s Executive Officer is hereby delegated the 
authority to approve, conditionally approve, or reject plans submitted in accordance with 
this Order. In addition, the Water Board’s Executive Officer may grant deadline 
extensions if good cause has been demonstrated. 
 
 

X. Groundwater Monitoring and Reporting Program 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports. The Monitoring and 
Reporting Program (MRP) is incorporated as Attachment 8 in this Order. The MRP 
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establishes monitoring requirements consistent with the California Water Code to 
evaluate compliance with the terms and conditions of this Order, and to assure 
protection of waters of the state and restoration of beneficial uses.  
 

XI. Laboratory Analysis 
 

All water sample analyses shall utilize the most recent testing methods.  Testing for 
Total Chromium analysis shall be done using United State Environmental Protection 
Agency (US EPA) Methods 6010B or 6020A to a reporting limit of 1 ppb. Testing for 
hexavalent chromium shall be conducted in accordance with US EPA Method SW 218.6 
with a reporting limit of 0.2 ppb. A part per billion is equivalent to micrograms per liter or 
µg/L also reported by laboratories. The laboratory used shall be certified by the 
California Environmental Laboratory Accreditation Program (ELAP). If best available 
technology in the future allows for better testing methods adopted by the State of 
California or lower detection levels, PG&E shall implement the better method or 
detection level. 

 
XII. Certifications for all Plans and Reports 
 

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 PG&E, 
or an authorized representative of PG&E, 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. Maps, hHydrogeologic reports and engineered plans shall 
be prepared or directly supervised by, and signed and stamped by a Professional 
Geologist or Civil Engineer, respectively, registered in California. It is expected that all 
interpretations and conclusions of data in these documents willto be truthful, supported 
with evidence, with and there will be no attempts to mislead by false statements, 
exaggerations, deceptive presentation, or failure to include essential information. 
 
All maps larger than 11” X 17” must be submitted in hardcopy to the South Lake Tahoe 
and Victorville offices of the Lahontan Regional Water Quality Control Board:  
 
South Lake Tahoe main office 
2501 Lake Tahoe Blvd.  
South Lake Tahoe, CA 96150 
 
Victorville office 
14440 Civic Drive, Suite 200 
Victorville, CA 92392 
 

XIII. Duty to Submit Other Information 
 
When the Discharger becomes aware that it has failed to submit any relevant facts in 
any report required under this CAO, or submitted incorrect information in any such 
report, the Discharger shall promptly submit such facts or information to the Water 
Board. 
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XIV. Liability for Oversight Costs Incurred by the Water Board 
 

PG&E shall be liable, pursuant to Water Code 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.  PG&E shall reimburse the Water Board for all 
reasonable costs associated with site investigation, oversight, and cleanup.  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 this site 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. 
 

XV. 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 Water Board’s 
Executive Officer as additional information becomes available. 

 
XVI. Enforcement  
 

Failure to comply with the requirements, terms, or conditions of this Order will result in 
additional enforcement action that may include the imposition of administrative civil 
liability pursuant to California Water Code sections 13268 and 13350, or referral to the 
Attorney General of the State of California for civil liability or injunctive relief.  The Water 
Board reserves its rights to take any enforcement action authorized by law. 
 

XVII. Permits or Approvals 
 
This Order does not alleviate the responsibility of PG&E to obtain necessary local, state, 
and/or federal permits to construct or operate facilities or take actions necessary for 
compliance with this Order.  This Order does not prevent imposition of additional 
standards, requirements, or conditions by any other regulatory agency. This Order does 
not authorize any act that results in the taking of a threatened or endangered species or 
any act that is now prohibited, or becomes prohibited in the future, under either the 
California Endangered Species Act (Fish and Game Code sections 2050 to 2097) or the 
federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544). If a “take” will 
result from any act required by this Order, PG&E shall obtain authorization for an 
incidental take from appropriate authorities prior to taking action. PG&E is responsible 
for meeting all requirements of the Endangered Species Acts for any acts required by 
this Order. 

 
XVIII. Replacement of Prior Orders 

 
This Order replaces all requirements of of Orders and Directives listed in Attachment 1, 
including CAO No. R6V-2008-0002 and amendments; and CAO No. R6V-2011-0005 
and amendments. In addition, this Order replaces requirements in Investigative Order 
Nos. R6V-2011-0079 and R6V-2013-0051; and Executive Officer letter directives dated 
October 4, 2013, December 12, 2013, and February 26, 2014.  See Attachment 1 for 
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descriptions of these Orders and Directives. This Order shall not preclude enforcement 
against PG&E for failure to comply with any requirement in any other Order issued by 
the Water Board. The Water Board reserves its rights to take any enforcement action 
authorized by law. 
 

XIX. Dispute Resolution Process 

 

All technical justifications submitted to the Water Board must use best professional 
judgment, as defined above in IV. A. 3, and will be reviewed for acceptance. If the Water 
Board disagrees with one or more interpretations or conclusions in a technical 
justification, then the Water Board’s Executive Officer or the Water Board, as 
appropriate, will provide final determination of the issue, after considering all relevant 
information. 

 

XIX.XX. Attachments Incorporated Herein 

 
The eight attachments referenced in this Order are hereby incorporated herein: 
 

1) CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROP 
2) Location of Chromium Plumes (Third Quarter 2014)  
3) Area of Allowed Plume Expansion 
4) Active Water Board Orders and Notices Authorizing Clean up Actions  
5) Hydraulic Capture Metrics 
6) Hydraulic Capture Monitoring Plan, Shallow Zone of Upper Aquifer 
7) Hydraulic Capture Monitoring Plan, Deep Zone of Upper Aquifer 
8) Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-  
9) Summary of Performance and Submittal Requirements 

 
XX.XXI. 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 shall receive the petition by 5:00 p.m., 30 
days after the date this Order is issued, except that if the thirtieth day following the date 
of this Order falls on a Saturday, Sunday, or state holiday, the petition shall be received 
by the State Water Board by 5:00 p.m. on the next business day.  Copies of the law and 
regulations applicable to filing petitions may be found on the Internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided 
upon request.   

 
 
 
 
 
___________________________________                           ___________________ 
PATTY Z. KOUYOUMDJIAN      Date 
EXECUTIVE OFFICER 
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Attachment 8 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
CLEANUP AND ABATEMENT ORDER  

NO. R6V-2015-DRAFTPROPOSED 
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 
 

Groundwater Monitoring and Reporting Program 
 

___________________________San Bernardino County_____________________ 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports.  This Monitoring and 
Reporting Program (MRP) establishes requirements consistent with the California Water 
Code.  Pursuant to Water California Water Code section 13223, this MRP may be 
amended by the Water Board Executive Officer.   
 
This MRP requires Pacific Gas & Electric Company (hereinafter referred to as either 
“PG&E” or “Discharger”) to collect water samples, conduct monitoring actions, and 
submit technical reports to evaluate compliance with the terms and conditions of this 
Order, and to assure protection of waters of the state and restoration of beneficial uses.  
Consistent with Water Code section 13267, this Order requires implementation of a 
MRP that is intended to verify the effectiveness of remediation, track progress toward 
meeting remediation targets, and evaluate threats to and monitor water quality in private 
supply wells. 
 
As cleanup progresses and conditions change, it may be necessary to modify the 
requirements in order to best effectuate those goalsaccommodate changing conditions.  
The Water Board’s Executive Officer has the ability to modify the requirements of this 
Order, as necessary. 
 
I. GROUNDWATER MONITORING REQUIREMENTS 
 

A. Beginning first 1st Qquarter 2016, and every quarter (three months) 
thereafter, PG&E shall implement a site-wide monitoring well and domestic well 
sampling and monitoring program.  Monitoring well and domestic/community well 
sampling shall be conducted at the frequency and using the criteria prescribed in 
this “Groundwater Monitoring and Reporting Program.” 
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B. PG&E shall: 
 

1. Collect groundwater elevation data to the nearest 0.01 foot from all 
monitoring wells required for that quarter. 

2. Collect groundwater samples from monitoring wells and active 
domestic/community wells required for that quarter. Active is defined as any 
water supply well used during that quarter or planned for use within the next 
six months.  Active wells include those wells on PG&E-owned property and 
used that quarter for any purpose.  Inactive wells are defined as any water 
supply well not used that quarter or not planned for use within the next six 
months. 

3. Water samples shall be analyzed for Cr(VI) using Environmental Protection 
Agency (EPA) Method 218.6 with a reporting limit of 0.2 parts per billion 
(ppb) and Cr(T) using EPA Method 6020A or 6010B with a reporting limit of 
1 ppb. 

 
C. Southern Plume Area, including “Western Finger" and Lower Aquifer 

 
This area is defined as the southern plume area connected to the source area at 
the Facility, shown in CAO Attachment 2.  Within this area, the Discharger shall 
conduct sampling to meet the following objectives: 

 
1. To track remediation effectiveness, sampling will be conducted in 

accordance with the monitoring and reporting programs specified for 
the Agricultural Treatment Units (ATUs) and In-Situ Reactive Zones 
(IRZs) in the permits for those systems, as summarized in 
Attachment A to this MRP. The ATU monitoring program is currently 
established in the ATU WDRs (Order No. R6V-2014-0023, discussed 
in Finding 254) and associated documents.  The IRZ program was 
proposed by the Water Board staff in a letter dated February 19, 
2014 and will be included in a revised IRZ monitoring program that 
will be circulated for public comment along with revised/combined 
Notice of Applicability for the general Waste Discharge Requirements 
for In-situ Activities (Order No. R6V-2008-0014, discussed in Finding 
24). 

2. To track the chromium plume, to protect domestic wells, and for 
general monitoring, sampling will be conducted according to the 
chromium monitoring program listed in MRP Attachment A. 
 

Once every year in the Annual Cleanup Status and Effectiveness Reports, the 
monitoring frequency of monitoring wells used to contour the plume boundary 
will be reviewed to determine whether the sampling frequency for an individual 
well should be changed. The decision tree shown in Figure 8.1 (MRP 
Attachment B) will be used to determine if a change in monitoring frequency is 
warranted. 
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 Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 
concentration is less than 3.1 μg/L for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-
annual. If there are 12 consecutive sampling events of data in which the 
Cr(VI) concentrations are less than 10 μg/L then the sampling frequency 
will be changed to semiannual if either of the two following conditions are 
met: 1) Cr(VI) concentration is greater than 3.1 μg/L and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
sampling events of data or 2) no trend based on 12 consecutive sampling 
events of data.  If these conditions are not met, the sampling frequency 
will remain quarterly.  

 Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/L for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/L for four consecutive sampling events, 
then the frequency will stay at semi- annual. If the Cr(VI) concentration is 
greater than 3.1 μg/L and there is not an increasing Mann Kendall 
statistical trend, then the sampling frequency will stay semi- annual.  

 The few wells that are monitored on an annual sampling frequency, as 
specified in MRP Attachment A will continue on an annual sampling 
frequency. If changes to sampling frequency for these wells are needed, 
the evaluation will occur separately. 

 This process will not apply to ATU and IRZ program wells which are 
under separate monitoring programs. 
 

MRP Attachment A presents the initial sampling program. This program will be 
updated in the Annual Cleanup Status and Effectiveness Reports (Required in 
section II.B, below) each year to reflect any changes made in the annual 
program evaluation or other changes made during the year. 

 
D. Northern Uncertain Disputed Plumes Area  
 

This area is defined as north of Thompson Road and into the Harper Dry Lake 
Valley, shown on CAO Attachment 2. The Discharger shall conduct the following 
sampling: 
 

1. Quarterly sampling at all single monitoring wells and at multi-depth 
monitoring wells showing the highest hexavalent or total chromium 
detections greater than the interim maximum background levels as of fourth 
4th Qquarter 2014.  If four consecutive or four out of five samples in different 
sampling periods detect chromium in monitoring wells at decreasing 
concentrations that puts the well into one of the below categories, the 
Discharger may decrease  the sampling frequency accordingly.  In this 
instance, the new well showing the highest chromium concentrations greater 
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than the interim maximum background levels is then moved to a quarterly 
sampling frequency. 

2. Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second highest hexavalent or 
total chromium detections as of fourth 4th Qquarter 2014. 

3. Annual sampling in the fourth 4th Qquarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of fourth 4th Qquarter 2014. 

4. Once every year in the Annual Cleanup Status and Effectiveness Reports, 
the sampling frequency of monitoring wells used to draw the location of the 
chromium isoconcentration contour linescontour the plume boundary will be 
reviewed to determine whether the sampling frequency for an individual well 
should be changed. The decision tree shown in Figure 8.2 (MRP Attachment 
C) will be used to determine changes to the monitoring frequencies. 

 
a) Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 

concentration is less than 3.1 μg/Lppb for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-annual. 
If the Cr(VI) concentration is greater than 3.1 μg/Lppb and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
quarters of data and there are 12 consecutive quarters of data in which 
the Cr(VI) concentrations are less than 10 μg/Lppb or no trend based on 
12 consecutive quarters of data and there are 12 consecutive quarters of 
data in which the Cr(VI) concentrations are less than 10 μg/Lppb, then the 
sampling frequency will be changed to semiannual.  For the remaining 
quarterly wells, the sampling frequency will remain quarterly.  

b) Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/Lppb for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/Lppb for four consecutive sampling 
events, then the frequency will be changed to annual. If the Cr(VI) 
concentration is greater than 3.1 μg/Lppb and there isa not an increasing 
Mann Kendall statistical trend, then the sampling frequency will be 
decreased to annual.  If all of the wells in the cluster meet the criteria for 
annual sampling, the well with the highest Cr(VI) concentration will be 
retained for semi-annual sampling. 

c) Annual Branch: For annual monitoring wells, if the Cr(VI) concentration is 
non-detect for four consecutive sampling events, the sampling frequency 
will be reduced to biennial. If the Cr(VI) concentration is detected within 
four consecutive sampling events and there is an increasing Mann-Kendall 
statistical trend, then the sampling frequency will be increased to semi-
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annual. If the Cr(VI) concentration is detected within four consecutive 
sampling events and there is not an increasing Mann-Kendall statistical 
trend, then the sampling frequency will remain annual. 

 
E. Domestic/Community Water Supply Wells, Northern Disputed Uncertain 

Plume1  
 

For the northern area  where the plume is disputeduncertain, the following 
sampling requirements apply to all active drinking water supply wells one-half 
mile downgradient and cross gradient of any northern  area monitoring well 
showing detections of total or hexavalent chromium above the maximum 
contaminant levels established for drinking water.   

 
1. Quarterly sampling at all domestic and community wells having hexavalent or 

total chromium detections at or above drinking water standards following any 
sampling event. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
domestic and community wells having hexavalent or total chromium 
detections at or above the interim maximum background levels. 

3. Requests to modify the quarterly or semi-annual sampling frequency must 
follow the decision tree process specified in Attachment C of this MRP. 

 
F. G. No Monitoring or Domestic Well Sampling is Required for the Following 
 Locations: 
 

1. Southwest (i.e., upgradient) of the Lockhart Fault 
2. On or east of Dixie Road 
3. Redundant monitoring wells (defined as being less than 200 feet from other 

monitoring wells except those screened across different depths) having the 
lower of chromium detections compared to the other nearby well may be 
removed from all sampling events. 

 
II. REPORTING TYPES 

 
A. Quarterly Groundwater Monitoring Reports 
 

Quarterly groundwater monitoring reports for site-wide monitoring well and 
domestic/community well monitoring are due every quarter (three months) on 
January February 130th, April May 130th, July August 130th, and October 
November 130th of each year.  The quarterly reports shall include required 
information for maps and reports as described below in Requirements III.B.1., 
B.2., and B.3. Chromium plume maps and Geotracker submittals shall be 

                                                            
1 Domestic supply well monitoring in the southern plume area is required as part of Board Order R6V-2014-0023 
(Waste Discharge Requirements for Agricultural Treatment Units). 
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implemented according to the due dates described in Requirements III.C. and 
III.D. 

 
B. Annual Cleanup Status and Effectiveness Reports, and Operational Plans 
 
 Beginning February 28, 2016, submit annual cleanup effectiveness reports to 

reach target concentrations listed in CAO Requirement VI.  The reports shall 
describe all clean up actions planned and/or implemented during the previous 
calendar year.  PG&E shall explain why any planned cleanup actions were not 
implemented.  Each report shall discuss the actual effectiveness of the final 
cleanup remedy compared to the prior year’s data and expected effectiveness 
showing the fourth quarter chromium plume boundary for the year before versus 
that year's fourth quarter chromium plume boundary map on the same figure.  
Provide a calculation for chromium mass removed over the year and the 
cumulative mass removed since initial remedial actions were implemented in 
1992.  If current actions are not achieving expected reductions in chromium 
concentrations, the report shall propose recommendations and an 
implementation schedule to increase effectiveness.  Within 30 days of the 
annual report due date, implement the recommended actions that do not 
require Water Board approval.  

 
 Each annual report shall also include operational plans for the upcoming year.  

Operational plans shall be specific to each remediation system (e.g., ATUs, IRZs, 
and freshwater injection areas), and shall describe minimum planned flow rates, 
injection rates, reagent volumes, or other pertinent measures of operational effort 
to maintain plume capture, and demonstrate progress toward meeting 
remediation goals. Subsequent annual status reports shall be submitted by 
February 28 of each calendar year, starting with the year 2017.  In the fourth 
year, the annual report shall be replaced by a four-year Comprehensive Cleanup 
Status and Effectiveness Report, as described in the next section.   

 
C. Four-Year Comprehensive Cleanup Status and Effectiveness Reports 
 

Beginning March 30, 2020, and every four years thereafter in lieu of the 
annual report, submit a report containing a comprehensive evaluation of 
chromium cleanup actions to reach target concentrations listed in CAO 
Requirement VI.  These four-year comprehensive reports shall summarize the 
information listed above in the annual reports, II.B, during the previous four 
years of remedial action. Each report shall contain a figure showing the fourth 
quarter chromium plume boundary map for each of the four years.  Using this 
figure and other information, each report shall compare the fourth year data to 
data from the previous three years to discuss remediation effectiveness. The 
fourth year data shall also be compared to data from the year this Order is 
issued, and all intermittent four-year reports.  Data collected over the four-
year period shall be used to update groundwater models for predicting 
chromium cleanup to target concentrations. The report shall also provide 
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research of best available technologies that may be available to remediate 
chromium in groundwater sooner than target deadlines in this Order. Using 
the groundwater model results, evaluate the progress to reach target 
chromium concentrations by the associated deadlines. Describe whether 
current actions are or are not achieving expected reductions in chromium 
concentrations. If cleanup actions are not achieving expected reductions, 
submit a workplan within 30 days of the date of the 4-year report due date 
proposing recommendations and an implementation schedule to increase 
effectiveness.  If best available technology is not recommended, the report 
and workplan shall state why and provide supporting information. The four4-
year reports can consider, evaluate, and include corrective actions previously 
approved by the Water Board. Subsequent four-year comprehensive reports 
shall be submitted by March 30 every four years, starting with the year 2024. 
 

III. GROUNDWATER MONITORING REPORTS 
 

A.  Quarterly groundwater monitoring reports shall include all monitoring data, 
laboratory reports, related maps, tables of historical data, calculations, statistical 
test results for that quarter, and recommendations, such as locations for the 
installation of additional monitoring wells, as required by section IV.B of the Order 
to provide subsurface information for sufficient resolution of the chromium 
isoconcentration contour lines in the areas identified in IV.A.2. 

 
B.  Using data from the monitoring wells, quarterly reports shall define the full lateral 

and vertical extent of chromium in groundwater, based on the monitoring 
information gathered pursuant to the MRP, for hexavalent and total chromium to 
at least the interim maximum background levels of 3.1 ppb and 3.2 ppb, 
respectively, in the upper aquifer, and to 0.02 ppb Cr(VI)  non-detect 
concentrations in the lower aquifer, and determine the direction of groundwater 
flow. At a minimum, quarterly monitoring reports shall contain the information 
listed below. 

 
1. Map Types 

 
a. Show the concentrations of extent of total and hexavalent chromium in 

groundwater in the upper and lower aquifers. Each quarterly report shall 
contain two maps: 

 
i. A map showing the concentrations of total and hexavalent 

chromium maximum plume boundary throughout the 
uppermost saturated zone as isoconcentration contour lines 
identifying the maximum extent of 3.1 Cr (VI)/ 3.2 Cr (T). Chromium 
concentrations shall be shown next to each monitoring well 
sampled. Include the location of domestic wells sampled; however, 
data from domestic wells shall not be used to draw the plume 
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boundarychromium isoconcentration contour lines, except in the 
northern area where no monitoring well is located within one-half 
mile of domestic wells. For those areas where insufficient 
monitoring wells exist to define the chromium isoconcentration 
contour lines in the northern area, data from the domestic wells 
must be considered and the differences between monitoring wells 
and supply wells must be factored into a technical explanation of 
the data. 

ii. A separate map showing the maximum extent of concentrations of 
total and hexavalent chromium at 3.1 Cr (VI)/3.2 Cr (T)maximum 
plume boundary that quarter compared to the plume boundary in 
the prior quarter. 

 
b. Potentiometric map for the upper aquifer showing the groundwater flow 

directions, estimated flow velocity, and calculated gradients, along the 
length of the mapmapped chromium plume and areas where PG&E 
collected water table data. Do not include the approximate limit of 
saturated alluvium in upper aquifer. 

c. Potentiometric map for the lower aquifer showing the groundwater flow 
directions, estimated flow velocity, and calculated gradients, along the 
length of the mapmapped chromium plume where water table data exist. 
Include the approximate limit of saturated alluvium in upper aquifer. 

d. Map showing all active and inactive domestic/community supply wells, 
including those wells on PG&E-owned property and used that quarter for 
any purpose. Chromium concentrations shall be shown next to each water 
supply well sampled. 

e. Maps of cChromium isoconcentrations plume maps shall be submitted to 
the Water Board in digitized form (such as a pdf document).  At least one 
of the submitted maps shall contain monitoring data and plume chromium 
isoconcentration contour lines and be printableed by the public on 8-1/2 
inch by 11 inch and 11 inch by 17 inch paper. Another submitted map 
shall contain only plume chromium isoconcentration contour lines and be 
printableed by the public on 8-1/2 inch by 11 inch paper. 

 
2. Map Content 

 
a. Map contents shall be consistent between each map, including data, color, 

symbols, etc. 
b. Text font size on maps shall be 9 points or greater. 
c. Street names shall be shown in black color to be easily legible. 
d. Location of all active supply wells used for remedial actions and the 

compressor station operations. 
e. Approximate location of the Lockhart Fault. 
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f. Chromium boundary isoconcentration contour lines on plume maps shall 
reflect the groundwater physical and chemical characteristics as 
interpreted from data reported in monitoring wells and extraction wells at 
all locations for that quarter. Chromium plume boundaryisoconcentration 
contour lines shall show monitoring and extraction well concentration 
contours representing the maximum extent of the 
following: 1,000 ppb Cr(VI) or Cr(T), 50 ppb Cr(T), 10 ppb Cr(VI), 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T).  

g. Plume boundaryChromium isoconcentration contour lines shall be drawn 
by a California licensed Professional Geologist or Civil Engineer by 
evaluating and reporting the site specific conditions using best 
professional judgment of considering the following factors, at a minimum: 

 
i. Geology – pertinent subsurface features such as location and 

depth to bedrock, influences of structure (e.g. folding and 
faulting), and stratigraphy. 

ii. Hydrogeology – location and hydraulic properties of the 
hydrostratigraphic units including, as appropriate, hydraulic 
conductivity, hydraulic gradients (e.g. horizontal and vertical, 
regional and localized due to groundwater extraction or 
injection), saturated aquifer thickness, groundwater flow 
velocities and directions, characteristics of confined, unconfined, 
and vadose zones. 

iii. Geochemistry – nature and extent of  chromium 
concentrationscontamination, pertinent groundwater chemistry, 
historical data from monitoring wells, and appropriate trend 
analyses. 

iii.iv. USGS background study – written technical information such as 
the preliminary results report, or final report or other technical 
documentation containing analysis, interpretations and 
conclusions of concentrations and sources of chromium. 
 

 Identify all areas within one-mile outside of the plume boundary where 
data points in excess of 3.1 ppb Cr(VI) or 3.2 Cr(T) are located more than 
1,320 feet apart, submit a narrative statement explaining the technical 
rationale relied upon to make the conclusion of either connecting or not 
connecting those data points when drawing the plume boundary. 
 

i.h. The dashed line representing the inferred chromium boundary 
isoconcentration contour line of 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) shall be a 
dark color so as to stand out in contrast to other markings on the map. 

 

i. Domestic wells having chromium concentrations exceeding interim 
maximum background levels and which become inactive in the prior 
quarter can be removed from maps only if a monitoring well exists and is 
monitored within one-quarter mile distance of that domestic well. 
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3. Report Content 
 

a. Describe depth to groundwater, changes from prior quarter, and 
calculated gradients and flow direction. 

b. Table of groundwater elevation data for all monitoring and remediation 
wells sampled over prior 12 months, 

c. Potentiometric map showing the groundwater flow direction and the 
calculated flow gradient, 

d. Laboratory results: 
 
i. If sample results show a relative percent difference of 25% percent or 

greater between Cr(VI) and Cr(T) concentrations and if both 
concentrations are greater than 4 ppbless than 10 ppb and Cr(VI) is 
greater than 3.1 ppb and Cr(T) is greater than 3.2 ppb, then the 
samples must be re-analyzed within the same quarter and the 
ensuing results described. In addition, if sample results have 
Cr(VI)/Cr(T) difference greater than 1.0 ppb at concentrations below 4 
ppb, then the sample must be re-analyzed within the same quarter 
and the ensuing results described. 

ii. Tabulate laboratory results for monitoring wells, remediation wells, 
domestic/community supply wells, and include data over the prior 12-
months of sampling for each well. 

 
e. Describe all required monitoring wells or water supply wells not sampled 

during quarter and provide an explanation why. 
f. Interpret chromium isoconcentration contour lines plume boundary in the 

upper and lower aquifers compared to contour boundary lines in prior 
quarter.  State if this quarter’s contour boundary lines are stable or have 
migrated. If migration occurred, explain why it migrated (if due to PG&E’s 
actions, natural groundwater movement, or actions by others). 

g. Describe methods and actions for installing wells, as needed.  
h. The domestic well sampling and monitoring requirements shall be 

included in the main body of the report (not as an appendix) and include: 
 
i. Total number and sampling results for wells that quarter, including 

number of wells exceeding interim maximum background levels and 
chromium MCLsdrinking water standards. 

ii. An analysis of whether any domestic well within the domestic well 
sampling area contains Cr(VI) exhibiting an increasing trend, 
indicating likely future exceedances of the Cr(VI) MCL drinking water 
standards within one year. 

iii. Required water supply wells not sampled that quarter with an 
explanation of why not. 

iv. Map showing all active domestic wells in sampling program and 
detected chromium concentrations for each monitoring event. 
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v. Table of inactive water supply wells. 
 

i. Include appendices for boring logs and well designs for any wells installed 
during the quarter. 

j. Include appendix with description explaining the difference between 
monitoring well labels, such as A, B, C versus S and D, etc. 

k. Include appendix of Standard Operating Procedures for sampling 
procedures of monitoring wells and domestic wells. 

l. Include appendix of laboratory reports and field notes. 
m. Discuss calculated groundwater flow direction and velocity based on 

groundwater elevation data and not surface topography. 
 

C. Submittal of Maps of Isoconcentration Contour Lines Plume Map 
Submittals 
 

Maps of cChromium isoconcentration contour linesplume maps shall be 
submitted to the Water Board in digitized form (such as a pdf document) 
within one business day of the report due date. At least one of the submitted 
maps shall contain monitoring data and isoconcentration contour plume lines 
and be printableed by the public on 8-1/2 inch by 11 inch and 11 inch by 17 
inch paper. Another submitted map shall contain only plume isoconcentration 
contour lines and be printableed by the public on 8-1/2 inch by 11 inch paper. 
 

D. Geotracker Submittals 
 

Reports shall be uploaded to the State Water Resources Control 
Board’s Geotracker database, within one business day of the report due date, 
so that reports can be viewed by the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL060711
1288.  If report appendices are uploaded as separate files, the appendix 
number or letter shall be included in the file name. 
 

E. Other Monitoring Requirements Not Superseded 
 
Requirements for site-wide groundwater monitoring and domestic well sampling 
and monitoring do not supersede sampling requirements in Water Board orders 
R6V-2008-0014 and R6V-2014-0023 and related Notices of Applicability. 
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III.IV. MONITORING FOR COMPLIANCE WITH CAO CLEANUP 

REQUIREMENTS FOR SOUTHERN PLUME   
 

The monitoring and remediation wells listed in Table 8.1 shall be evaluated in four-
year comprehensive reports required above by Requirement II.C.  All wells in Table 
8.1 shall be monitored at the frequency specified in MRP Attachment A for total and 
hexavalent chromium to assess progress toward and compliance with cleanup 
requirements specified in CAO Requirement VI.B. The concentrations of chromium 
listed in Table 8.1 are of third quarter 2014.   
 

Table 8.1. Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume.  

Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

CA-MW-107D 150   PMW-01 42   
CA-MW-108S 76   CA-MW-204D 29   
CA-MW302D 99 99 CA-MW-312D 28 29 
CA-MW-315D 75 76 CA-MW-402S 40 39 
CA-MW-405D 74 75 CA-MW-404S 19 19 
PMW-03 320 360 CA-MW-411S 25 25 
MW-01 550 610 CA-MW-412D 28 29 
MW-11B 1400 1400 CA-MW-506D 13 14 
MW-15 1700 1800 CA-MW-508D 32 32 
MW-17 110 99 EX-02 20 18 
MW-178D 290   EX-15 11 11 
MW-178S 220   EX-20 13 13 
MW-18 53   EX-26 22   
MW-180RD  95   EX-30 41 43 
MW-180RS 92   EX-34 21   

   
IW-01 26 28 

MW-20 700 720 IW-02 15 17 
MW-36 84 87 MW-03 13 12 
PT2-MW-10 510   MW-04 33 34 
SA-MW-01S 400 450 MW-10 22 23 
SA-MW-02D 150 160 MW-108D 35 35 
SA-MW-04S 220 250 MW-108S 41 39 
SA-MW-05D 3900 4100 MW-109 13 12 
SA-MW-06S 520 570 MW-12B 12 13 
SA-MW-07D 880   MW-13 22 23 
SA-MW-09S 470   MW-14B 35 32 
SA-MW-10D 400 430 MW-14S 29 29 
SA-MW-11S 430   
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Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

SA-MW-11D 120   MW-179D 26   
SA-MW-15D 90   MW-182D 39   
SA-MW-16S 340 390 MW-182S 30   
SA-MW-17S 190 210 MW-183D 22   
SA-MW-18D 64 69 MW-183S 33   
SA-MW-20D 830 910 MW-22B 29 29 
SA-MW-26S 360 380 MW-23B 44 47 
SA-SM-01S 740   MW-27A 12 11 
SA-SM-02D 1800   MW-28B 14 15 
SA-SM-08D 290 310 MW-30B2 12 13 
SA-SM-11D 95 100 MW-38B 28 27 
SC-MW-03D 320 350 MW-39D 23   
SC-MW-12S 330 340 MW-41S 11 14 
SC-MW-13S 110 120 MW-42B1 33 33 
SC-MW-21S 440   MW-42B2 45 48 
SC-MW-26D 1000   MW-43 10 11 
SC-MW-38D 55 52 MW-50S 14 14 
 # OF WELLS 44  

 
MW-68D 12 11 

90 % OF TOTAL 
(compliance target) 40  

 
SA-SM-10D 22   

Minimum Cr value 
(3Q 2014, ppb) 52 

 
X-16 15   

Maximum Cr value 
(3Q 2014, ppb) 4100 

 
Y-01 12   

   
Y-03 11   

   
# OF WELLS 49  

 

   

80% OF TOTAL 
(compliance target)  39  

 

   

Minimum Cr value 
(3Q 2014, ppb) 10 

 

   

Maximum Cr value 
(3Q 2014, ppb) 48 

  
 
IV. CRITERIA FOR REMOVAL OR ABANDONMENT OF PG&E-OWNED INACTIVE 
DOMESTIC WELLS FROM SAMPLING PROGRAM 
 

A. The Discharger may remove inactive wells from the domestic well sampling 
requirements specified above in Requirement I.B.2, if such wells meet the 
following criteria:  
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1. The domestic well is located within 2,000 feet of a multi-depth monitoring 
well, or 

2. The domestic well does not contain hexavalent or total chromium 
concentrations of 2.0 µg/Lppb or greater since September 2011.   

3. Prior to removing domestic wells from the sampling program, the 
Discharger shall provide the Water Board with a list of inactive domestic 
wells and the rationale for removal from the sampling program within 
each quarterly report.   

4. Domestic wells removed from the sampling program shall be left in place 
and secured (capped in place) until they become active or a decision is 
made to abandon them under IV.B, below.  

 
B. The Discharger may abandon inactive domestic wells, for example, those 

which are screened across both the upper and lower aquifers.   
 

1. Prior to abandonment, the Discharger will provide the Water Board with 
a list of inactive domestic wells proposed for abandonment at least 14 
days before initiating abandonment actions.  

2. Upon Water Board staff's acceptance of the list, the Discharger will 
abandon inactive domestic wells in accordance with state Well 
Standards and county ordinances.   

 
Attachments:  
 
Attachment A: Southern Plume Area Monitoring Program 
 
Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume 
 Area 
 
Attachment C: Figure 8.2, Decision Tree for Monitoring Frequency, Northern 
AreaDisputed Plume Area 
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Attachment 1. CAO and Investigative Orders Replaced by CAO No. R6V-2015-DRAFTPROP 
 

1 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

CAO R6V-2008-0002 
 
August 6, 2008 
 

1. Requires: 
a) No further migration of plume 
b) Achieve plume containment by Dec 

31, 2008 
c) Develop and implement final 

cleanup strategy (Feasibility Study 
or FS) 
 

2. Establishes quarterly and semiannual 
reporting 

1 a) and b). Ongoing.  Requirement for ongoing and improved 
plume containment for southern plume retained in 2015 CAO. 
See CAO sections II and V.   
 
1 c) FS completed, implementation in progress.  Interim 
remedial targets contained in 2015 CAO. See CAO section VI.   
 
 
2. Ongoing.  2015 CAO contains monitoring and reporting 
requirements.  See CAO Attachment 8.   

CAO R6V-2008-
0002A1 
 
November 12, 2008 

1. Establishes background levels of 
chromium (Cr) to assess remediation 
strategies 

1. Background levels retained in 2015 CAO, including 
acknowledgement of USGS background study and potential 
future revision of background values. See findings 14and 15.   
 

CAO R6V-2008-
0002A2 
 
April 7, 2009 

1. Allows up to 1,000 feet migration of 4 
parts per billion (ppb) plume line on 
eastern boundary to implement South 
Central injection area 

1. Ongoing.  Retained in 2015 CAO, see Attachment 2 and 
section V.I.  

CAO R6V-2008-
0002A3 
 
March 14, 2012 

1. Sets hydraulic containment metrics 
south of Thompson road 
 
2. Requires plume containment north of 
Thompson road 
 
 
3. Sets monthly monitoring and reporting 

1. Ongoing. Retained in 2015 CAO, with provisions to allow for 
adaptive management (plume shrinkage/rebound).  See section 
V.   
2. Southern contiguous plume north of Thompson Road is 
contained as required.  For northern plumes, 2015 CAO 
requires hotspot remediation.  See section VI. B.2.  
 
3. Ongoing. 2015 CAO sets monitoring and reporting 
requirements for hydraulic capture.  See section V. C.  

CAO R6V-2008-
0002A4 
 
January 8, 2013 

1. Requires full definition of chromium 
plume 
2. Sets mapping, lab analysis, reporting 
and submittal requirements 

1. Ongoing. Retained in 2015 CAO, see section IV. 
 
2. Ongoing.  Retained in 2015 CAO, see section IX, X and 
Attachment 8. 

CAO R6V-2011-0005 1. Requires bottled water to all well users 1. 2015 CAO requires bottled water for wells users with Cr6 at 

6-145



Attachment 1. CAO and Investigative Orders Replaced by CAO No. R6V-2015-DRAFTPROP 
 

2 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

 
January 7, 2011 

with water exceeding background levels 
within 3,000 feet of defined chromium 
plume 
2. Quarterly reporting  

or above MCL within 2 days of first detection.   
 
 
2. Retained in 2015 CAO for wells with Cr6 at or above MCL.  

CAO R6V-2011-
0005A1 
 
October 11, 2011 

1. Affected well definition refined:  
a) If well has chromium 6 (Cr6) at 

Public Health Goal (PHG) or 
greater and increasing trend is 
present 

b) If well has greater than 
background levels 

c) Notes that CAO may be amended 
to use future Cr6 Maximum 
Contaminant Level (MCL) for 
affected wells 

2. Affected area defined as one mile 
down or cross gradient of defined Cr 
plume 
3. Replacement water quality requirement 
of 0.06 ppb 
 
 
4. Requires feasibility study for whole 
house replacement water and 
implementation of such 
 
 
 
 
5. Recognizes Community Advisory 
Committee and need for independent 
consultant paid for by discharger 

1 a). 2015 CAO requires replacement water plan if increasing 
trend in domestic wells, or within 20 percent of Cr6 MCL.   
 
1 b) and c). Cr6 MCL now in effect for affected well definition. 
2015 CAO reflects Cr6 MCL for affected well definition.   
 
 
 
 
 
 
2. Retained in 2015 CAO.  See  findings 43 and 44.   
 
 
3.  Replacement water must meet MCLs.  
 
 
 
4. Complete. 2015 CAO contains requirements for replacement 
water plans when private supply well contains hexavalent 
chromium concentrations exhibiting an increasing trend 
indicating likely future exceedances of the Cr6 MCL, or any 
private supply well with hexavalent chromium concentrations 
within 20 percent of the Cr6 MCL (i.e., 8 µg/L Cr6). 
 
5. Ongoing.  Requirement for independent consultant retained in 
2015 CAO.  See section VI and finding 45.   
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3 
 

Board Order,  
Date Issued 

Summary of Key Requirements Status  

REPLACED CLEANUP AND ABATEMENT ORDERS (CAOs) 

 
6. Quarterly reporting  

6. Ongoing.  2015 CAO contains modified requirements for 
monitoring and reporting.  See section VII.2iii.  

CAO R6V-2011-
0005A2 
 
June 7, 2012 

1. Requires implementation of PG&E's 
expanded whole house water program:  

a) Affected wells are those with 
detectable (>0.06 ppb) Cr6 within 
one mile of Cr plume 

b) Water quality must meet at CA 
MCLs, and Cr6 PHG, or Cr6 MCL 
once adopted 

c) Once Cr6 MCL is adopted, MCL 
defines affected well 

 
2. Suspends requirement for trend 
analysis to determine affected wells 

1 a) and c). 2015 CAO reflects Cr6 MCL for affected well 
definition.   See section VII.A.2 and findings 43 and 44.   
 
 
1 b).  Replacement water must meet Cr6 MCL. See section 
VII.A.2.  
 
1 c).  Cr6 MCL defines affected well in 2015 CAO.  See finding 
44.  
 
 
2. 2015 CAO requires Discharger submit replacement water 
plans where private supply well concentrations exhibit 
increasing trends indicating the likelihood of future exceedances 
of the hexavalent chromium MCL, or if a private supply well has 
chromium reaching within 20 percent of the hexavalent 
chromium MCL. 

CAO R6V-2011-
0005A3 
 
February 18, 2014 

1. Revises replacement bottled water 
quality to allow up to 1.2 ppb Cr6.   

1. 2015 CAO requires bottled water to meet Cr6 MCL.  See 
section VII.1.ii.  

 

Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

Investigative Order 
(IO)  
R6V-2011-0079 

1. Sets mapping information and content 
requirements.  
2. Sets report content requirements.   

1 and 2 retained in 2015 CAO.  See Attachment 8.  
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4 
 

Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

 
September 29, 2011 
IO R6V-2013-0051 
 
June 26, 2013 

1. Approves criteria for removal of 
domestic wells from sampling program 
2. Accepts recommendation to abandon 
inactive wells screened across water both 
aquifers 
3. Outlines reporting requirements for 
inactive domestic wells  

1, 2 and 3 retained in 2015 CAO.  See Attachment 8 section IV.  
 

IO R6V-2013-0087 
 
October 30, 2013 

1. Conditionally approves Action Plan for 
Western Area to reduce chromium 
concentrations in groundwater west of the 
freshwater injection area.   

1. Requirement for continued operation contained in 2015 CAO. 
See section VI. B.1.a.i.  

Prosecution Team 
Letter 
 
August 2, 2013 

1. Requests action plan for western area 
and supplemental information 
2. Request for additional information in 
semi-annual reports related to western 
area:  
a) Changes in Cr concentrations 

between reporting periods 
b) Changes in remedial operations 

between reporting periods 
c) Changes in remedial effectiveness 

between reporting periods 

1. Complete.  
 
2. Replaced with requirement to reach background levels in 
western area by 2016, see section VI.B.1a.ii.   

Executive Officer 
Letter 
 
October 4, 2013 

1. Clarifies use of historical data in Cr 
plume boundary.  
 

1. Complete.  

Prosecution Team 
Letter 
November 7, 2013 

1. Requests a byproduct monitoring 
report. 

1. Complete. 
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Investigative 
Order or Directive,  
Date Issued 

Summary of Key Requirements Status  

REPLACED INVESTIGATIVE ORDERS (IOs) AND LETTER DIRECTIVES 

Executive Officer 
Letter 
 
December 12, 2013 

1. Review of compliance versus 
interpreted plume maps, 3rd Quarter 2013:  
a) Cr detections on and east of Dixie 

Road no longer need to be drawn on 
compressor station plume maps 

b) Cr detections at MWs 159, 160, and 
163 no longer need to be drawn on 
plume maps 

c) Cr detections at MWs 169S2, 121S 
and 153 are to be drawn connected 
to contiguous plume 

d) Cr detections north of Thompson 
Road above background are to be 
drawn on plume maps 

1 a) through d) Ongoing interpretation, retained in 2015 CAO.  
 

 See attachment 8, section 1.G for 1 a) and b).   
 See CAO section IV. for requirements to install MWs in 

northern area.    
 
 

Prosecution Team 
Letter 
February 25, 2014 

1. Status report of chromium in 
western area 

1. Complete. 

Executive Officer 
Letter 
 
February 26, 2014 

1. Accepts Northern area investigation  
2. Notify Water Board within 10 days if 
increasing concentrations (change of 30% 
or more) to the north or northwest of MW-
193S3 are detected 
3. Sample domestic wells in eastern area 
of Harper Dry Lake valley each quarter 
4. Include domestic wells north of 
Grasshopper road in plume contouring if 
above background 

1. See CAO section IV. For requirements to install MWs in 
northern area. 
2. 2015 CAO requires hotspot remediation in northern area.   
 
3. Ongoing, modified requirements in 2015 CAO. See 
attachment 8.   
 
4. Ongoing, retained requirements in 2015 CAO. See 
attachment 8.   
 

Notes:   
1. CAO R6V-2008-0034 (as amended) contains replacement water provisions and other requirements regarding nitrate pollution related to 

Desert View Dairy animal operations.  Mr. Paul Ryken is the primary responsible party for the purposes of those CAO requirements; PG&E 
has secondary responsibility.  That CAO is not included in this table and will not be affected by new CAO requirements.   
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6 
 

2. Replacement water requirements for increases of chromium or remediation byproducts, and decreases in groundwater levels in domestic 
wells due to agricultural treatment unit operations are contained in Waste Discharge Requirements R6V-2014-0023, issued to PG&E in 
March 2014.  Those requirements will not be affected by 2015 CAO requirements for replacement water.   
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Attachment 4.  Active Water Board Orders and Notices Authorizing Clean up Actions 

Document Type; 
Date Title Description 

In-situ Remediation Waste Discharge Requirements and Notices of Applicability 
Board Order R6V-
2008-0014;  
April 9, 2008 

General Waste Discharge 
Requirements for PG&E General 
Site-wide Groundwater 
Remediation Project 

• Authorizes extraction, 
management and re-injection of 
groundwater, included freshwater 
and treated water.  In-situ actions 
consisting of injection of chemical 
or biological reductant directly to 
groundwater.  

•  Well rehabilitation and 
groundwater flow tracing.    

Notice of 
Applicability;  
April 7, 2009 
 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) 

• Authorizes South Central Re-
injection area project. 

• Allows up to 80 gallons per minute 
freshwater injection near Serra 
Road (Northwest Freshwater 
Injection area).  

• Sets receiving water limits for 
TDS. 

• Sets monitoring and reporting 
requirements.  

Notice of 
Applicability;  
August 17, 2009 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) 

• Authorizes increased ethanol 
volumes for the Source Area In-
situ remediation project.  

Notice of 
Applicability; 
July 7, 2010 

Notice of Applicability of General 
Waste Discharge Requirements 
for the General Site-wide 
Groundwater Remediation Project 
(WDID 6B369107001, Board 
Order No. R6V-2008-0014) and 
Rescission of Monitoring and 
Reporting programs Nos. R6V-
2006-0054A1 and R6V-2008-
0032.  

• Combines three ongoing in-situ 
remediation projects (Source 
area, Central area, and South 
Central re-injection area) into one 
project (called IRZ, in-situ 
remediation zone) for monitoring 
and reporting purposes.  

• Sets monitoring and reporting for 
IRZ project.   

• Sets contingency plan 
requirements and threshold limits 
for byproducts migration and 
concentrations.  
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Notice of 
Applicability; 
December 5, 2014 

Notice of Applicability to Conduct 
Bioreactor Pilot Test, PG&E 
Compressor Station (WDID 
6B369107001, Board Order No. 
R6V-2008-0014) 

• Authorizes 14-month testing of 2-
stage bioreactor (above-ground 
treatment system). Effluent from 
testing to be treated and re-
injected at the South Central IRZ 

• Set additional monitoring and 
reporting requirements.  

Agricultural Treatment Unit WDRs and Notice of Applicability 
Board Order R6V-
2014-0023; 
March 12, 2014 

Waste Discharge Requirements 
for PG&E Groundwater 
Remediation Project, Agricultural 
Treatment Units, WDID 
6B361403002 

• Authorizes groundwater extraction 
and application to irrigate up to 
500 acres of agricultural fields.   

• Sets monitoring and reporting 
requirements, including 
Environmental Impact Report 
mitigation measure 
implementation.  

 
Notice of 
Applicability; 
August 1, 2014 

Notice of Applicability of Waste 
Discharge Requirements for 
Agricultural Treatment Units, 
(WDID 6B361403002, Board 
Order No. R6V-2014-0023) 

• Describes location and acreage of 
agricultural fields authorized.  

• Sets reporting due dates. 
• Describes minor change to 

monitoring program.  
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APPENDIX A 

Hydraulic capture shall be demonstrated through analysis of potentiometric surfaces in 
the A1 and A2 layers of the upper aquifer measured at least monthly. Hydraulic capture 
shall be demonstrated using those monitoring wells or piezometers identified in Table A-
1 or other wells as accepted by Water Board staff. For well pairs, the inner we ll must 
have a potentiometric surface lower than the outer well. For well triplets, the vector 
described by the potentiometric surfaces at the three wells must show a gradient 
directed inward of the capture boundary line shown on Figures A-1 or A-2, for the A1 
and A2 depth layers, respectively. 

Table A-1 Hydraulic Capture Monitoring Plan 

Depth Interval Well Pairs Well Triplets 
A1Layer Outer Well Inner Well 

MW-86S MW-55S 
MW-80S MW-728 
DW-03 MW-68S 
MW-79S MW-718 
New wells 1

, l MW-71S 
MW-88S, -87S, -32S 
MW-70S, -69S, -718 2 

DW-02, MW-29, -21A or new 
piezometer' near MW-31 

MW-58, -45A and -47A 
MW-82S new piezometer3 near EX-29/-

30 
MW-54, -76S and -45A 
MW-50S, -88S and -41 S 

A2 Layer Outer Well Inner Well 
MW-418 MW-3082 
MW-830 MW-62A 
MW-690 MW-62A2 

MW-508 MW-218 
MW-47 MW-4282 or new piezometer3 

near EX-29/-30 or EX-26 

MW-690, MW558, MW-6802 

1"New Wells" indicates one or more piezometers in a row north of 71 S. There is technical uncertainty as 
to the exact location of the down gradient capture line. Therefore only one of the piezometers will need to 
indicate an inward gradient. This piezometer must be outboard of the containment line." 
2 It is understood that seasonal groundwater extraction to the north of this well pair/triplet may temporarily 
expand capture to the north. As a result, it is acceptable that an inward gradient or vector at these points may not 
be demonstrated during extraction from the Al interval north of G2R, and/or from the A2 interval north of 
Alcudia Road. Expanding capture to the north w ill continue to meet the minimal plume capture requirement. 
1 If the new piezometer cannot be installed due to access limitations pursuant to Endangered Species Act, then 
PG&E w ill develop an alternative locat ion. 6-155
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Attachment 8 

Advisory Team Draft  

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
CLEANUP AND ABATEMENT ORDER  

NO. R6V-2015-PROPDRAFT 
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 
 

Groundwater Monitoring and Reporting Program 
 

___________________________San Bernardino County_____________________ 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports.  This Monitoring and 
Reporting Program (MRP) establishes monitoring requirements consistent with the 
California Water Code.  Pursuant to Water California Water Code section 13223, this 
monitoring MRP program may be amended by the Water Board Executive Officer.   
 
This monitoring and reporting program (MRP) requires PG&E to collect water samples, 
conduct monitoring actions, and submit technical reports to evaluate compliance with 
the terms and conditions of this Order, and to assure protection of waters of the state 
and restoration of beneficial uses.  Consistent with Water Code section 13267, this 
Order requires implementation of a MRP that is intended to verify the effectiveness of 
remediation, track progress toward meeting remediation targets, and evaluate threats to 
and monitor water quality in private supply wells. 
 
As cleanup progresses and conditions change, it may be necessary to modify the 
requirements in order to best effectuate those goals.  The Executive Officer has the 
ability to modify the requirements of this Order, as necessary.   
 
I. GROUNDWATER MONITORING REQUIREMENTS 
 

A. Beginning second first quarter 20165, and every quarter (three months) 
thereafter, PG&E shall implement a site-wide monitoring well and domestic well 
sampling and monitoring program.  Monitoring well and 
domestic/community/agricultural well sampling shall be conducted at the 
frequency and using the criteria prescribed in this “Groundwater Monitoring and 
Reporting Program.” 
 

B. PG&E shall: 
1. Collect groundwater elevation data to the nearest 0.01 foot from all 

monitoring wells required for that quarter. 
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2. Collect groundwater samples from monitoring wells and active 
domestic/community/agricultural wells required for that quarter. Active is 
defined as any water supply well used during that quarter or planned for use 
within the next six months.  Active wells include those wells on PG&E-owned 
property and used that quarter for any purpose.  Inactive wells are defined as 
any water supply well not used that quarter or not planned for use within the 
next six months. 

3. Water samples shall be analyzed for Cr(VI) using EPA Method 218.6 with a 
reporting limit detection level of 0.12 parts per billion (ppb) and Cr(T) using 
EPA Method 6020A or 6010B  with a reporting limit detection level of 1 ppb. 

 
C. Southern Plume Area, including “Western Finger" and Lower Aquifer 

 
This area is defined as the southern plume area connected to the source area at 
the Facility, shown in CAO Attachment 2.  Within this area, the Discharger shall 
conduct the following sampling to meet the following objectives: 

 
1. To track remediation effectiveness, sampling will be conducted in 

accordance with the monitoring and reporting programs specified for 
the ATUs and In-Situ Reactive Zones (IRZs) in the permits for those 
systems, as summarized in Attachment A to this MRP. The ATU 
monitoring program is currently established in the ATU WDRs 
(Finding 243) and associated documents.  The IRZ program was 
proposed by the Water Board staff in a letter dated February 19, 
2014 and will be included in a revised IRZ monitoring program that 
will be circulated for public comment along with revised/combined 
Notice of Applicability for the general Waste Discharge Requirements 
for In-situ Activities. 

2. To track the chromium plume, to protect domestic wells, and for 
general monitoring, sampling will be conducted according to the 
chromium monitoring program listed in MRP Attachment A. 
 

Once every year in the Annual Cleanup Status and Effectiveness Reports, the 
monitoring frequency of monitoring wells used to contour the plume boundary 
will be reviewed to determine whether the sampling frequency for an individual 
well should be changed. The decision tree shown in Figure 8.1 (MRP 
Attachment B) will be used to determine if a change in monitoring frequency is 
warranted. 
 

 Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 
concentration is less than 3.1 μg/L for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-
annual. If there are 12 consecutive sampling events of data in which the 
Cr(VI) concentrations are less than 10 μg/L then the sampling frequency 
will be changed to semiannual if either of the two following conditions are 
met: 1) Cr(VI) concentration is greater than 3.1 μg/L and there is a 
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decreasing Mann-Kendall statistical trend based on 12 consecutive 
sampling events of data or 2) no trend based on 12 consecutive sampling 
events of data.  If these conditions are not met, the sampling frequency 
will remain quarterly.  

 Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/L for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/L for four consecutive sampling events, 
then the frequency will stay at semi- annual. If the Cr(VI) concentration is 
greater than 3.1 μg/L and there is not an increasing Mann Kendall 
statistical trend, then the sampling frequency will stay semi- annual.  

 The few wells that are monitored on an annual sampling frequency, as 
specified in MRP Attachment A will continue on an annual sampling 
frequency. If changes to sampling frequency for these wells are needed, 
the evaluation will occur separately. 

 This process will not apply to ATU and IRZ program wells which are 
under separate monitoring programs. 
 

MRP Attachment A presents the initial sampling program. This program will be 
updated in the Annual Cleanup Status and Effectiveness Reports each year to 
reflect any changes made in the annual program evaluation or other changes 
made during the year. 
 

1. At wells with concentrations greater than or equal to maximum background 
values as of fourth quarter 2014:  

a) Quarterly sampling at all single monitoring wells and at multi-depth 
monitoring wells showing the highest hexavalent or total chromium detections 
as of fourth quarter 2014. 
b) Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second and third highest hexavalent 
or total chromium detections above maximum background levels as of fourth 
quarter 2014. 
c) Annual sampling in the fourth quarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of fourth quarter 2014. 
 

2. At wells with concentrations less than maximum background values as of 
fourth quarter 2014:  

a) Quarterly sampling at all monitoring wells showing unstable hexavalent or 
total chromium detections below maximum background levels as of fourth 
quarter 2014. "Unstable" is defined as any chromium detection above 
maximum background levels since first quarter 2013. 
b) Semi-annual sampling in second and fourth quarter of each year at all 
monitoring wells showing stable hexavalent or total chromium detections 
below maximum background levels as of fourth quarter 2014.  "Stable" is 
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defined as all chromium detections below maximum background levels since 
first quarter 2013. Once four consecutive sampling events show chromium 
concentrations below maximum background levels, sampling frequency can 
be reduced to annual sampling. 
c) Annual sampling in the fourth quarter of each year at all monitoring wells 
showing hexavalent or total chromium detections that have  always been 
below maximum background levels and were installed and sampled by 
January 2011. 
 

3. “Western Finger” (west of Serra Road) 
a) Quarterly sampling within the plume (i.e., chromium concentrations 
exceed the maximum background levels), at all monitoring wells showing 
hexavalent or total chromium detections above the maximum background 
levels as of fourth quarter 2014.  
b) Semiannual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing hexavalent or total chromium detections 
at or below the maximum background levels as of fourth quarter 2014. 
c) If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 
 

4. Lower Aquifer 
a) Quarterly sampling within the plume (i.e., chromium concentrations 
exceed non-detect levels) at all lower aquifer monitoring wells showing 
hexavalent or total chromium detections above the non-detect level as of 
fourth quarter 2014. 
b) Semiannual sampling outside the plume at all lower aquifer monitoring 
wells showing hexavalent or total chromium detections at or below non-
detect level as of fourth quarter 2014. 
c) If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 
d) If a single well, or all depths at a multi-depth monitoring well location 
contain less than the maximum background levels for four or more 
consecutive sampling events with a stable or decreasing trend, monitoring 
should follow section E below for Outside Plume Boundaries.  

 
D. Northern Uncertain Plumes Area  
 

This area is defined as north of Thompson Road and into the Harper Dry Lake 
Valley, shown on CAO Attachment 2.  Plume(s) may be contiguous or non-
contiguous.  The Discharger shall conduct the following sampling: 
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1. Quarterly sampling at all single monitoring wells and at multi-depth 

monitoring wells showing the highest hexavalent or total chromium 
detections greater than the interim maximum background levels as of fourth 
quarter 2014.  If four consecutive or four out of five samples in different 
sampling periods detect chromium in monitoring wells at decreasing 
concentrations that puts the well into one of the below categories, the 
Discharger may decrease  the sampling frequency accordingly.  In this 
instance, the new well showing the highest chromium concentrations greater 
than the interim maximum background levels is then moved to a quarterly 
sampling frequency. 

2. Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second highest hexavalent or 
total chromium detections as of fourth quarter 2014. 

3. Annual sampling in the fourth quarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of fourth quarter 2014. 

4. Once every year in the Annual Cleanup Status and Effectiveness Reports, 
the sampling frequency of monitoring wells used to contour the plume 
boundary will be reviewed to determine whether the sampling frequency for 
an individual well should be changed. The decision tree shown in Figure 8.2 
(MRP Attachment C) will be used to determine changes to the monitoring 
frequencies. 

 
a) Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 

concentration is less than 3.1 μg/L for a period of four consecutive 

sampling events, the monitoring frequency will be reduced to semi-annual. 

If the Cr(VI) concentration is greater than 3.1 μg/L and there is a 

decreasing Mann-Kendall statistical trend based on 12 consecutive 

quarters of data and there are 12 consecutive quarters of data in which 

the Cr(VI) concentrations are less than 10 μg/L or no trend based on 12 

consecutive quarters of data and there are 12 consecutive quarters of 

data in which the Cr(VI) concentrations are less than 10 μg/L, then the 

sampling frequency will be changed to semiannual.  For the remaining 

quarterly wells, the sampling frequency will remain quarterly.  

b) Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 

concentration is greater than or equal to 3.1 μg/L for four consecutive 

sampling events and there is an increasing Mann-Kendall trend, then the 

sampling frequency will be changed to quarterly. If the Cr(VI) 

concentration is less than 3.1 μg/L for four consecutive sampling events, 

then the frequency will be changed to annual. If the Cr(VI) concentration is 

greater than 3.1 μg/L and there a not an increasing Mann Kendall 

statistical trend, then the sampling frequency will be decreased to annual.  
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If all of the wells in the cluster meet the criteria for annual sampling, the 

well with the highest Cr(VI) concentration will be retained for semi-annual 

sampling. 

c) Annual Branch: For annual monitoring wells, if the Cr(VI) concentration is 

non-detect for four consecutive sampling events, the sampling frequency 

will be reduced to biennial. If the Cr(VI) concentration is detected within 

four consecutive sampling events and there is an increasing Mann-Kendall 

statistical trend, then the sampling frequency will be increased to semi-

annual. If the Cr(VI) concentration is detected within four consecutive 

sampling events and there is not an increasing Mann-Kendall statistical 

trend, then the sampling frequency will remain annual. 

5. For wells in semi-annual or annual sampling frequency, if two consecutive or 
two out of three samples in different sampling periods detect chromium in 
monitoring wells at increasing or decreasing concentrations that puts the well 
into another of the above categories, the Discharger shall increase or 
decrease, respectively, the sampling frequency accordingly. 

6. If a single well or all depths at a multi-depth monitoring well location contain 
less than the maximum background levels for four or more consecutive 
sampling events with a stable or decreasing trend, monitoring should follow 
section E below for Outside Plume Boundaries.  

 
E. Outside Plume Boundaries (site-wide), Upper Aquifer 
 

Outside all upper aquifer plume boundary lines (except in the “Western Finger”), 
the Discharger shall conduct the following monitoring well sampling: 

 
1. Quarterly sampling at all monitoring wells showing hexavalent or total 

chromium detections between 3.0 ppb Cr(VI) or 3.1 ppb Cr(T) and 80 
percent of the maximum background levels (i.e., 2.5 ppb Cr(VI) or 2.6 ppb 
CrT) as of fourth quarter 2014. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
monitoring wells showing hexavalent or total chromium detections less than  
80 percent of the maximum background levels (i.e., 2.5 µg/l Cr(VI) or 2.6 ppb 
CrT) as of fourth quarter 2014.  

3. Annual sampling in the fourth quarter of each year for all monitoring wells 
showing hexavalent or total chromium detections less than 2.5 ppb Cr(VI) or 
2.6 ppb CrT in four or more consecutive sampling events with a stable or 
decreasing trend. 

4. If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 
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E. F. Domestic/Community/Agricultural Water Supply Wells, Northern 
Uncertain Plumes1  

 
For the northern  plume area where the plume is uncertain, the following 
sampling requirements apply to all active drinking water supply wells one-half 
mile downgradient and cross gradient of any northern  plume area monitoring 
well showing detections of total or hexavalent chromium above the maximum 
contaminant levels established for drinking water.   

 
1. Quarterly sampling at all domestic and community wells having hexavalent or 

total chromium detections at or above drinking water standards following any 
sampling event. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
domestic and community wells having hexavalent or total chromium 
detections at or above the interim maximum background levels. 

3. Annual sampling in the fourth quarter of each year at all domestic and 
community wells having hexavalent or total chromium detections below the 
maximum background levels. 

4. If two consecutive or two out of three samples in different sampling periods 
detect chromium in supply wells at increasing or decreasing concentrations 
that puts the well into one of the above categories, the Discharger shall 
increase or decrease, respectively, the sampling frequency accordingly. 

3. Requests to modify the quarterly or semi-annual sampling frequency must 
follow the decision tree process specified in Attachment C of this MRP. 

 
F. G. No Monitoring or Domestic Well Sampling is Required for the Following 
 Locations: 
 

1. Southwest (i.e., upgradient) of the Lockhart Fault 
2. On or Eeast of Dixie Road 
3. Redundant monitoring wells (defined as being less than 200 feet from other 

monitoring wells except those screened across different depths) having the 
lower of chromium detections compared to the other nearby well may be 
removed from all sampling events. 

 
II. REPORTING TYPES 

 
A. Quarterly Groundwater Monitoring Reports 
 

Beginning with third quarter 2015, qQuarterly groundwater monitoring reports for 
site-wide monitoring well and domestic/community/agricultural well monitoring 
are due by October 30, 2015, and every quarter (three months) thereafter 

                                                           
1
 Domestic supply well monitoring in the southern plume area is required as part of Board Order R6V-2014-0023 

(Waste Discharge Requirements for Agricultural Treatment Units). 
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(i.e.,on January 30th, April 30th, July 30th, and October 30th of each year).  The 
quarterly reports shall include required information for maps and reports as 
described below in Requirements III.B.1., B.2., and B.3. Chromium plume maps 
and Geotracker submittals shall be implemented according to the due dates 
described in Requirements III II.C. and III II.D. 

 
B. Annual Cleanup Status and Effectiveness Reports, and Operational Plans 
 
 Beginning February 28, 2016, submit annual cleanup effectiveness reports to 

reach target concentrations listed in CAO Requirement VI.  The reports shall 
describe all clean up actions planned and/or implemented during the previous 
calendar year.  PG&E shall explain why any planned cleanup actions were not 
implemented.  Each report shall discuss the actual effectiveness of the final 
cleanup remedy compared to the prior year’s data and expected effectiveness 
showing the fourth quarter chromium plume boundary for the year before versus 
that year's fourth quarter chromium plume boundary map on the same figure.  
Provide a calculation for chromium mass removed over the year and the 
cumulative mass removed since initial remedial actions were implemented in 
1992.  If current actions are not achieving expected reductions in chromium 
concentrations, the report shall propose recommendations and an 
implementation schedule to increase effectiveness.  Within 30 days of the 
annual report due date, implement the recommended actions that do not 
require Water Board approval.  

 
 Each annual report shall also include operational plans for the upcoming year.  

Operational plans shall be specific to each remediation system (e.g., ATUs, IRZs, 
and freshwater injection areas), and shall describe minimum planned flow rates, 
injection rates, reagent volumes, or other pertinent measures of operational effort 
to maintain plume capture, and demonstrate progress toward meeting 
remediation goals. Subsequent annual status reports shall be submitted by 
February 28 of each calendar year, starting with the year 2017.  In the fourth 
year, the annual report shall be replaced by a four-year Comprehensive Cleanup 
Status and Effectiveness Report, as described in the next section.   

 
C. Four-Year Comprehensive Cleanup Status and Effectiveness Reports 
 
 Beginning March 30, 2020, and every four years thereafter in lieu of the annual 

report, submit a report containing a comprehensive evaluation of chromium 
cleanup actions to reach target concentrations listed in CAO Requirement VI.  
These four-year comprehensive reports shall summarize the information listed 
above in the annual reports, II.B, during the previous four years of remedial 
action.  Each report shall contain a figure showing the fourth quarter chromium 
plume boundary map for each of the four years.  Using this figure and other 
information, each report shall compare the fourth year data to data from the 
previous three years to discuss remediation effectiveness. The fourth year data 
shall also be compared to data from the year this Order is issued, and all 
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intermittent four-year reports.  Data collected over the four-year period shall be 
used to update groundwater models for predicting chromium cleanup to target 
concentrations.  The report shall also provide research of best available 
technologies that may be available to remediate chromium in groundwater 
sooner than target deadlines in this Order.  Using the groundwater model results, 
evaluate the progress to reach target chromium concentrations by the associated 
deadlines. Describe whether current actions are or are not achieving expected 
reductions in chromium concentrations.  If cleanup actions are not achieving 
expected reductions, submit a workplan within 30 days of the date of the 4-
year report due date proposing recommendations and an implementation 
schedule to increase effectiveness.  If best available technology is not 
recommended, the report and workplan shall state why and provide supporting 
information.  The 4-year reports can consider, evaluate, and include corrective 
actions previously approved by the Water Board. Subsequent four-year 
comprehensive reports shall be submitted by March 30 every four years, starting 
with the year 2024. 

 
III. GROUNDWATER MONITORING REPORTS 

 
A.  Quarterly groundwater monitoring reports shall include all monitoring data, 

laboratory reports, related maps, tables of historical data, calculations, statistical 
test results for that quarter, and recommendations, such as locations for the 
installation of additional monitoring wells,as required by section IV.B of the Order 
to provide subsurface information for sufficient resolution in the areas identified. 
within a quarter mile of any domestic well(s), as needed. . 

 
B.  Using data from the monitoring wells, qQuarterly reports shall define the full 

lateral and vertical extent of chromium in groundwater, based on the monitoring 
information gathered pursuant to the MRP, for hexavalent and total chromium to 
at least the interim maximum background levels of 3.1 ppb and 3.2 ppb, 
respectively, in the upper aquifer, and to non-detect concentrations in the lower 
aquifer, and determine the direction of groundwater flow.  At a minimum, 
quarterly monitoring reports shall contain the information listed below. 

 
1. Map Types 

 
a. Show the extent of total and hexavalent chromium in groundwater in the 

upper and lower aquifers. These maps are not to show the approximate 
limit of saturated alluvium in upper aquifer or flow directional arrows.  Each 
quarterly report shall contain two maps: 

 
i. A map showing the maximum plume boundary throughout the 

uppermost saturated zone. Chromium concentrations shall be 
shown next to each monitoring well sampled. Include the location of 
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domestic wells sampled; however, data from domestic wells shall 
not be used to draw the plume boundary lines. 

ii. A separate map showing the maximum plume boundary that 
quarter compared to the plume boundary in the prior quarter. 

 
b. Potentiometric map for the upper aquifer showing the groundwater flow 

directions, estimated flow velocity, and calculated gradients, along the 
length of the mapped chromium plume and areas where PG&E collected 
water table data. Do not include the approximate limit of saturated 
alluvium in upper aquifer. 

c. Potentiometric map for the lower aquifer showing the groundwater flow 
directions, estimated flow velocity, and calculated gradients, along the 
length of the mapped chromium plume where water table data exist. 
Include the approximate limit of saturated alluvium in upper aquifer. 

d. Map showing all active and inactive domestic/community/agricultural 
supply wells, including those wells on PG&E-owned property and used 
that quarter for any purpose. Chromium concentrations shall be shown 
next to each water supply well sampled. 

e. Chromium plume maps shall be submitted to the Water Board in digitized 
form (such as a pdf document).  At least one of the submitted maps shall 
contain monitoring data and plume lines and be printed by the public on 8-
1/2 inch by 11 inch and 11 inch by 17 inch paper. Another submitted map 
shall contain only plume lines and be printed by the public on 8-1/2 inch by 
11 inch paper. 

 
2. Map Content 

 
a. Map contents shall be consistent between each map, including data, color, 

symbols, etc. 
b. Text font size on maps shall be 9 points or greater. 
c. Street names shall be shown in black color to be easily legible. 
d. Location of all active supply wells used for remedial actions and the 

compressor station operations. 
e. Approximate location of the Lockhart Fault. 
f. Chromium boundary lines on plume maps shall reflect the reported 

maximum hexavalent or total chromium concentrationgroundwater 
physical and chemical characteristics as interpreted from data reported in 
monitoring wells and extraction wells at all locations for that quarter. 
Monitoring wells used to draw the 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) 
boundary lines shall have plume lines drawn through the monitoring well. 

g.f. Chromium plume boundary lines shall show monitoring and extraction well 
concentration contours representing the maximum extent of the 
following: 1,000 ppb Cr(VI) or Cr(T), 50 ppb Cr(T), 10 ppb Cr(VI), 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T).  
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g. Plume boundary lines shall be drawn to connect any monitoring well 
located within one-half mile (2,600 ft) of any other monitoring well having 
chromium concentrations of 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) or greater. 
Where access is not granted to install additional monitoring wells, plume 
boundary lines shall be drawn to connect monitoring wells exceeding 
background concentrations up to one mile apart.by a California licensed 
Professional Geologist or Civil Engineer by evaluating and reporting the 
site specific conditions using best professional judgment of the following 
factors, at a minimum: 

  
i. Geology – pertinent subsurface features such as location and 

depth to bedrock, influences of structure (e.g. folding and 
faulting), and stratigraphy 

ii. Hydrogeology – location and hydraulic properties of the 
hydrostratigraphic units including, as appropriate, hydraulic 
conductivity, hydraulic gradients (e.g. horizontal and vertical, 
regional and localized due to groundwater extraction or 
injection), saturated aquifer thickness, groundwater flow 
velocities and directions, characteristics of confined, unconfined, 
and vadose zones. 

iii. Geochemistry – nature and extent of contamination, pertinent 
groundwater chemistry, historical data from monitoring wells, 
and appropriate trend analyses. 
  

h. Identify all areas within one-mile outside of the plume boundary where 
data points in excess of 3.1 ppb Cr(VI) or 3.2 Cr(T) are located more than 
1,320 feet apart, submit a narrative statement explaining the technical 
rationale relied upon to make the conclusion of either connecting or not 
connecting those data points when drawing the plume boundary. 

i. The dashed line representing the inferred chromium boundary of 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T) shall be a dark color so as to stand out in contrast 
to other markings on the map. 

j. 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) and within a one mile distance 
of the prior quarter’s plume boundary.  

k. Domestic wells having chromium concentrations exceeding maximum 
background levels and which become inactive in the prior quarter can be 
removed from maps only if a monitoring well exists and is monitored within 
one-quarter mile distance of that domestic well. 

 
3. Report Content 
 

a. Describe depth to groundwater, changes from prior quarter, and 
calculated gradients and flow direction. 
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b. Table of groundwater elevation data for all monitoring and remediation 
wells sampled over prior 12 months, 

c. Potentiometric map showing the groundwater flow direction and the 
calculated flow gradient, 

d. Laboratory results: 
 
i. If sSample results showing a relative percent difference of 25% or 

greater between Cr(VI) and Cr(T) concentrations and if both 
concentrations are greater than 4 ppb, then the samples mustshall be 
re-analyzed within the same quarter and the ensuing results 
described. In addition, if sample results have Cr(VI)/Cr(T) difference 
greater than 1.0 ppb at concentrations below 4 ppb, then the sample 
must be re-analyzed within the same quarter and the ensuing results 
described. 

ii. Tabulate laboratory results for monitoring wells, remediation wells, 
domestic/community/agricultural supply wells, and include data over 
the prior 12-months of sampling for each well. 

 
e. Describe all required monitoring wells or water supply wells not sampled 

during quarter and provide an explanation why. 
f. Interpret chromium plume boundary in the upper and lower aquifers 

compared to boundary lines in prior quarter.  State if this quarter’s 
boundary lines are stable or have migrated. If migration occurred, explain 
why it migrated (if due to PG&E’s actions, natural groundwater movement, 
or actions by others). 

g. If the chromium plume boundary is undefined in certain areas (sampling 
locations are more than one-quarter mile distance), submit a workplan 
proposing additional sampling locations in accessible areas and an 
implementation schedule. 

h.g. Describe methods and actions for installing wells, as needed.  
i.h. The domestic well sampling and monitoring requirements shall be 

included in the main body of the report (not as an appendix) and include: 
 
i. Total number and sampling results for wells that quarter, including 

number of wells exceeding maximum background levels and 
chromium MCLs. 

i.ii. An analysis of whether any domestic well within the domestic well 
sampling area contains Cr(VI) exhibiting an increasing trend, 
indicating likely future exceedances of the Cr(VI) MCL within one 
year. 

ii.iii. Required water supply wells not sampled that quarter with an 
explanation. 

iii.iv. Map showing all active domestic wells in sampling program and 
detected chromium concentrations for each monitoring event. 

iv.v. Table of inactive water supply wells. 
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j.i. Include appendices for boring logs and well designs for any wells installed 
during the quarter. 

k.j. Include appendix with description explaining the difference between 
monitoring well labels, such as A, B, C versus S and D, etc. 

l.k. Include appendix of Standard Operating Procedures for sampling 
procedures of monitoring wells and domestic wells. 

m.l. Include appendix of laboratory reports and field notes. 
n.m. Discuss calculated groundwater flow direction and velocity based 

on groundwater elevation data and not surface topography. 
o. Discuss the status of conditions that prevent access to land for installation 

of monitoring wells. Such conditions may include, but not be limited too, 
permission to access to private property by the owner, acquisition of 
private property, and approval from agencies, such as Department of Fish 
and Wildlife, to lands that may be considered endangered species habitat 
or threatened species habitat. Note if conditions change such that access 
is available.   
 

 
C. Plume Map Submittals 

 
Chromium plume maps shall be submitted to the Water Board in 
digitized form (such as a pdf document) within one business day of 
the report due date. At least one of the submitted maps shall contain 
monitoring data and plume lines and be printed by the public on 8-1/2 inch by 
11 inch and 11 inch by 17 inch paper. Another submitted map shall contain 
only plume lines and be printed by the public on 8-1/2 inch by 11 inch paper. 
 

D. Geotracker Submittals 
 

Reports shall be uploaded to the State Water Resources Control 
Board’s Geotracker database, within one business day of the report due date, 
so that reports can be viewed by the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL060711
1288.  If report appendices are uploaded as separate files, the appendix 
number or letter shall be included in the file name. 
 

E. Other Monitoring Requirements Not Superseded 
 
Requirements for site-wide groundwater monitoring and domestic well sampling 
and monitoring do not supersede sampling requirements in Water Board orders 
R6V-2008-0014 and R6V-2014-0023 and related Notices of Applicability. 
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III. MONITORING FOR COMPLIANCE WITH CAO CLEANUP REQUIREMENTS FOR 
SOUTHERN PLUME   

 
The monitoring and remediation wells listed in Table 8.1 shall be evaluated in four-
year comprehensive reports required above by Requirement II.C.  All wells in Table 
8.1 shall be monitored at the frequency specified in MRP Attachment A quarterly for 
total and hexavalent chromium to assess progress toward and compliance with 
cleanup requirements specified in CAO Requirement VI.B. The concentrations of 
chromium listed in Table 8.1 are of third quarter 2014.   
 

Table 8.1. Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume.  

Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

CA-MW-107D 150   PMW-01 42   
CA-MW-108S 76   CA-MW-204D 29   
CA-MW302D 99 99 CA-MW-312D 28 29 
CA-MW-315D 75 76 CA-MW-402S 40 39 
CA-MW-405D 74 75 CA-MW-404S 19 19 
DPMW-03 320 360 CA-MW-411S 25 25 
MW-01 550 610 CA-MW-412D 28 29 
MW-11B 1400 1400 CA-MW-506D 13 14 
MW-15 1700 1800 CA-MW-508D 32 32 
MW-17 110 99 EX-02 20 18 
MW-178D 290   EX-15 11 11 
MW-178S 220   EX-20 13 13 
MW-18 53   EX-26 22   
MW-180RD  95   EX-30 41 43 
MW-180RS 92   EX-34 21   
MW-193S3 140 150 IW-01 26 28 
MW-20 700 720 IW-02 15 17 
MW-36 84 87 MW-03 13 12 
PT2-MW-10 510   MW-04 33 34 
SA-MW-01S 400 450 MW-10 22 23 
SA-MW-02D 150 160 MW-108D 35 35 
SA-MW-04S 220 250 MW-108S 41 39 
SA-MW-05D 3900 4100 MW-109 13 12 
SA-MW-06S 520 570 MW-12B 12 13 
SA-MW-07D 880   MW-13 22 23 
SA-MW-09S 470   MW-14B 35 32 
SA-MW-10D 400 430 MW-14S 29 29 
SA-MW-11S 430   MW-154S1 13 14 
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Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb)  

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

SA-MW-11D 120   MW-179D 26   
SA-MW-15D 90   MW-182D 39   
SA-MW-16S 340 390 MW-182S 30   
SA-MW-17S 190 210 MW-183D 22   
SA-MW-18D 64 69 MW-183S 33   
SA-MW-20D 830 910 MW-22B 29 29 
SA-MW-26S 360 380 MW-23B 44 47 
SA-SM-015 01S 740   MW-27A 12 11 
SA-SM-02D 1800   MW-28B 14 15 
SA-SM-08D 290 310 MW-30B2 12 13 
SA-SM-11D 95 100 MW-38B 28 27 
SC-MW-03D 320 350 MW-39D 23   
SC-MW-12S 330 340 MW-41S 11 14 
SC-MW-13S 110 120 MW-42B1 33 33 
SC-MW-21S 440   MW-42B2 45 48 
SC-MW-26D 1000   MW-43 10 11 
SC-MW-38D 55 52 MW-50S 14 14 
 # OF WELLS 44 45 

 
MW-68D 12 11 

90 % OF TOTAL 
(compliance target) 40 41 

 
SA-SM-10D 22   

Minimum Cr value 
(3Q 2014, ppb) 52 

 
X-16 15   

Maximum Cr value 
(3Q 2014, ppb) 4100 

 
Y-01 12   

   
Y-03 11   

   
# OF WELLS 49 50 

 

   

80% OF TOTAL 
(compliance target)  39 40 

 

   

Minimum Cr value 
(3Q 2014, ppb) 10 

 

   

Maximum Cr value 
(3Q 2014, ppb) 48 

  
 
IV. CRITERIA FOR REMOVAL OR ABANDONMENT OF PG&E-OWNED INACTIVE 
DOMESTIC WELLS FROM SAMPLING PROGRAM 
 

A. The Discharger may remove inactive wells from the domestic well sampling 
requirements specified above in Requirement I.B.2, if such wells meet the 
following criteria:  
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1. The domestic well is located within 2,000 feet of a multi-depth monitoring 
well, or 

2. The domestic well does not contain hexavalent or total chromium 
concentrations of 2.0 µg/L or greater since September 2011.   

3. Prior to removing domestic wells from the sampling program, the 
Discharger shall provide the Water Board with a list of inactive domestic 
wells and the rationale for removal from the sampling program within 
each quarterly report.   

4. Domestic wells removed from the sampling program shall be left in place 
and secured (capped in place) until they become active or a decision is 
made to abandon them under IV.B, below to be evaluated in the future 
for potential sampling.   

 
B. The Discharger may abandon inactive domestic wells, for example, those 

which are screened across both the upper and lower aquifers.   
 

1. Prior to abandonment, the Discharger will provide the Water Board with 
a list of inactive domestic wells proposed for abandonment at least 14 
days before initiating abandonment actions.  

2. Upon Water Board staff's acceptance of the list, the Discharger will 
abandon inactive domestic wells in accordance with state Well 
Standards and county ordinances.   

 
 
Attachments:  
 
Attachment A: Southern Plume Area Monitoring Program 
 
Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume 
 Area 
 
Attachment C: Figure 8.2, Decision Tree for Monitoring Frequency, Northern Area 
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

BW-01D LUA Q
BW-01S UUA Q
C-01 UA Q
C-02 UUA Q
C-04 UA Q
CA-MW-101D LUA Q
CA-MW-102D LUA SA
CA-MW-103D LUA SA
CA-MW-104D LUA SA
CA-MW-104S UUA SA
CA-MW-105 UA SA
CA-MW-105D LUA SA
CA-MW-106D LUA SA
CA-MW-107D LUA Q
CA-MW-108D LUA Q
CA-MW-108S UUA SA
CA-MW-109D LUA Q
CA-MW-109S UUA A
CA-MW-110 UUA Q
CA-MW-201 UUA A
CA-MW-202 UUA A
CA-MW-203 UA A
CA-MW-204D LUA SA
CA-MW-204S UUA A
CA-MW-301 UUA Q
CA-MW-302D LUA SA
CA-MW-302S UUA SA
CA-MW-303D LUA SA
CA-MW-303S UUA SA
CA-MW-304 UUA SA
CA-MW-305 UUA A
CA-MW-306D LUA SA
CA-MW-306S UUA A
CA-MW-307D LUA A
CA-MW-307S UUA A
CA-MW-308 UUA A
CA-MW-309 UUA A
CA-MW-310D LUA SA
CA-MW-310S UUA SA
CA-MW-311 UUA A
CA-MW-312D LUA Q
CA-MW-313 UUA Q
CA-MW-314 UUA A

Remediation Effectiveness Monitoring Chromium Monitoring
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CA-MW-315D LUA SA
CA-MW-315S UUA A
CA-MW-316 UUA A
CA-MW-317D LUA SA
CA-MW-317S UUA A
CA-MW-401 UUA SA
CA-MW-402D LUA A
CA-MW-402S UUA SA
CA-MW-403D LUA A
CA-MW-403S UUA A
CA-MW-404D LUA A
CA-MW-404S UUA SA
CA-MW-405D LUA SA
CA-MW-405S UUA A
CA-MW-406 UUA SA
CA-MW-407 UUA A
CA-MW-408 UUA SA
CA-MW-409D LUA SA
CA-MW-409S UUA A
CA-MW-410 UUA SA
CA-MW-411D LUA A
CA-MW-411S UUA SA
CA-MW-412D LUA Q
CA-MW-412S UUA Q
CA-MW-501D LUA Q
CA-MW-501S UUA Q
CA-MW-502 UUA SA
CA-MW-503D LUA A
CA-MW-503S UUA SA
CA-MW-504 UUA SA
CA-MW-505 UUA SA
CA-MW-506D LUA SA
CA-MW-506S UUA Q
CA-MW-507 UUA SA
CA-MW-508D LUA SA
CA-MW-508S UUA A
CA-MW-509 UUA A
CA-MW-510D LUA Q
CA-MW-510S UUA A
CA-MW-511 UUA Q
CA-MW-601 UUA Q
CA-MW-602 UUA Q
CA-MW-603 UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CPVT UNK Q
DVD-BS-01 UNK Q
DW-02 UUA Q X
DW-03 UUA X Q
EX-02 UA Q
EX-03 UA Q
EX-04 LUA Q
EX-05 UUA Q
EX-15 UA Q
EX-16 UA Q
EX-17 UUA Q
EX-20 UA Q
EX-21 UA Q
EX-23 UA Q
EX-31 UUA Q
EX-32 UUA Q
EX-33 UUA Q
EX-35 UUA Q
EX-36 UA Q
G-1R UA Q
G-2R UUA Q
GPVTN UNK Q
GPVTS UNK Q
IW-01 UA Q
IW-02 UA Q
IW-03 UA Q
MW-01 UUA A
MW-03 LUA Q
MW-03A UA Q
MW-04 UUA SA
MW-05 UUA Q
MW-06 UUA A
MW-09 LUA Q
MW-100C LA Q
MW-101D LUA Q
MW-102D LUA Q
MW-105D LUA Q
MW-105S UUA Q
MW-107S UUA Q
MW-108S UUA Q
MW-109 UUA Q
MW-110S UUA Q
MW-112S UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-116D1 LUA Q
MW-118S UUA Q
MW-11A UUA A
MW-11B LUA Q
MW-11C LA A
MW-121D LUA Q
MW-121S UUA SA
MW-122D LUA Q
MW-124S1 UUA Q
MW-124S2 UUA Q
MW-126S1 UUA Q
MW-126S2 UUA Q
MW-127S1 UUA Q
MW-127S2 UUA Q
MW-128S1 UUA Q
MW-12B LUA A
MW-13 LUA A
MW-147D LUA SA
MW-147S UUA Q
MW-148S UUA SA
MW-14A UUA SA
MW-14B LUA SA
MW-14C LA A
MW-14S UUA SA
MW-153S LUA Q
MW-155D LUA Q
MW-155S UUA Q
MW-158CR LA A
MW-16 UUA Q
MW-164D LUA SA
MW-164S UUA SA
MW-168D LUA A
MW-168S UUA SA
MW-169S2 UUA Q
MW-17 UUA Q
MW-170S UUA Q X
MW-172S1 UUA Q
MW-172S2 UUA Q
MW-177D LUA Q
MW-177S UUA SA
MW-178D LUA Q
MW-178S UUA Q
MW-179D LUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-179S UUA SA
MW-17D LUA SA
MW-18 UA SA
MW-180RD LUA Q
MW-180RS UUA Q
MW-181D LUA SA
MW-181S UUA SA
MW-182D LUA Q
MW-182S UUA Q
MW-183D LUA Q
MW-183S UUA Q
MW-20 UUA Q
MW-201D LUA A
MW-201S UUA SA
MW-202S UUA Q
MW-203D LUA Q
MW-206S UUA Q
MW-208S UUA Q
MW-209S UUA Q
MW-210S UUA SA
MW-211S UUA Q
MW-21A UA Q X
MW-21B LUA X
MW-21B1 LUA Q
MW-21C LA SA
MW-22A1 UA SA
MW-22B LUA SA
MW-23B LUA Q
MW-23C LA Q
MW-27A UUA SA
MW-27B LUA SA
MW-28A UUA SA
MW-28B LUA SA
MW-28C LA Q
MW-29 UUA SA X
MW-30B2 LUA X
MW-31 LUA Q
MW-31C LA Q
MW-32B1 LUA Q
MW-32S UUA Q X
MW-34 LA SA
MW-36 UUA Q
MW-37 UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-38A UUA SA
MW-38B LUA Q
MW-39 UUA SA
MW-39D LUA Q
MW-41B LUA X
MW-41S UUA X Q
MW-42B1 LUA SA
MW-42B2 LUA SA X
MW-42C LA Q
MW-43 LUA Q
MW-44A UUA Q
MW-44B LUA Q
MW-45A UUA X Q
MW-45B LUA Q
MW-46 UUA SA
MW-47 UA X Q
MW-47A UUA X
MW-49A LUA SA
MW-49B LUA SA
MW-49S UUA Q
MW-50B LUA X Q
MW-50S UUA X Q
MW-54 UUA X Q
MW-55A LUA Q
MW-55B LUA X
MW-55C LA SA
MW-55S UUA Q X
MW-56 LUA SA
MW-57 UUA SA
MW-57D LUA SA
MW-58 UUA X Q
MW-59 UUA A
MW-61 UUA SA
MW-62A LUA X Q
MW-62C LA SA
MW-63 UUA Q
MW-66A UUA Q
MW-67A UUA Q
MW-67B LUA Q
MW-68C LA SA
MW-68D LUA Q X
MW-68S UUA Q X
MW-69D LUA X Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-69S UUA X Q
MW-70D LUA Q
MW-70S UUA Q X
MW-71D LUA Q
MW-71S UUA Q X
MW-72S UUA X Q
MW-73D LUA Q
MW-73S UUA Q
MW-74D UUA Q
MW-74S UUA Q
MW-75D LUA Q
MW-76S UUA X Q
MW-78D LUA SA
MW-78S UUA Q
MW-79S UUA X Q
MW-80S UUA X Q
MW-82S UUA X
MW-83D UUA Q X
MW-83S UUA Q
MW-84D LUA Q
MW-84S UUA Q
MW-85D LUA Q
MW-85S UUA Q
MW-86D LUA SA
MW-86S UUA SA X
MW-87D LUA Q
MW-87S UUA X Q
MW-88D LUA SA
MW-88S UUA SA X
MW-89D LUA Q
MW-89S UUA Q
MW-90C LA Q
MW-91C LA Q
MW-92C LA Q
MW-93C LA SA
MW-94S UUA Q
MW-95S UUA Q
MW-96S UUA Q
MW-97S UUA Q
MW-98C LA Q
MW-99C LA SA
PMW-02 UUA SA
PMW-03 LUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

PMW-04 UA SA
PMW-05 UA Q
PMW-06 UA A
PT1-MW-01 UA SA
PT1-MW-04 UA Q
PT2-MW-08 UA A
PT2-MW-09 UA SA
PT2-MW-10 LUA Q
PT2-MW-11 UA SA
PZ-04 UUA X
PZ-05 UUA X
PZ-06 UUA X
PZ-08 UUA X
RPVT UNK Q
SA-MW-01D LUA SA
SA-MW-01S UUA Q
SA-MW-02D LUA A
SA-MW-02S UUA Q
SA-MW-03D LUA A
SA-MW-03S UUA A
SA-MW-04D LUA SA
SA-MW-04S UUA SA
SA-MW-05D LUA Q
SA-MW-05S UUA A
SA-MW-06D LUA SA
SA-MW-06S UUA Q
SA-MW-07D LUA Q
SA-MW-07S UUA Q
SA-MW-08D LUA Q
SA-MW-08S UUA SA
SA-MW-09D LUA A
SA-MW-09S UUA Q
SA-MW-10D LUA Q
SA-MW-10S UUA SA
SA-MW-11D LUA SA
SA-MW-11S UUA Q
SA-MW-12D LUA SA
SA-MW-12S UUA Q
SA-MW-13D LUA A
SA-MW-13S UUA Q
SA-MW-14D LUA SA
SA-MW-14S UUA SA
SA-MW-15D LUA SA
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SA-MW-15S UUA Q
SA-MW-16D LUA Q
SA-MW-16S UUA Q
SA-MW-17D LUA SA
SA-MW-17S UUA Q
SA-MW-18D LUA SA
SA-MW-18S UUA Q
SA-MW-20D LUA Q
SA-MW-20S UUA SA
SA-MW-21D LUA SA
SA-MW-21S UUA A
SA-MW-22D LUA A
SA-MW-22S UUA A
SA-MW-24D LUA SA
SA-MW-24S UUA SA
SA-MW-25D LUA Q
SA-MW-25S UUA Q
SA-MW-26D LUA Q
SA-MW-26S UUA Q
SA-MW-27D LUA Q
SA-MW-27S UUA Q
SA-SM-01D LUA Q
SA-SM-01S UUA Q
SA-SM-02D LUA A
SA-SM-02S UUA Q
SA-SM-03D LUA A
SA-SM-03S UUA A
SA-SM-04S UUA A
SA-SM-05S UUA A
SA-SM-06D LUA A
SA-SM-06S UUA SA
SA-SM-07D LUA A
SA-SM-07S UUA A
SA-SM-08D LUA Q
SA-SM-08S UUA A
SA-SM-09D LUA A
SA-SM-09S UUA SA
SA-SM-10D LUA A
SA-SM-10S UUA A
SA-SM-11D LUA SA
SA-SM-11S UUA A
SC-MW-01D LUA Q
SC-MW-01S UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SC-MW-02D LUA Q
SC-MW-02S UUA Q
SC-MW-03D LUA Q
SC-MW-03S UUA Q
SC-MW-04D LUA Q
SC-MW-04S UUA Q
SC-MW-05D LUA Q
SC-MW-05S UUA SA
SC-MW-06D LUA Q
SC-MW-06S UUA Q
SC-MW-07D LUA SA
SC-MW-07S UUA Q
SC-MW-08D LUA SA
SC-MW-08S UUA SA
SC-MW-09D LUA Q
SC-MW-09S UUA SA
SC-MW-10D LUA Q
SC-MW-10S UUA Q
SC-MW-11D LUA Q
SC-MW-11S UUA Q
SC-MW-12D LUA Q
SC-MW-12S UUA Q
SC-MW-13D LUA Q
SC-MW-13S UUA Q
SC-MW-14D LUA Q
SC-MW-14S UUA SA
SC-MW-15D LUA Q
SC-MW-15S UUA SA
SC-MW-16C LA A
SC-MW-16D LUA Q
SC-MW-16S UUA SA
SC-MW-21D LUA A
SC-MW-21S UUA Q
SC-MW-22D LUA A
SC-MW-22S UUA A
SC-MW-23D LUA A
SC-MW-23S UUA A
SC-MW-26D LUA Q
SC-MW-26S UUA A
SC-MW-32D LUA SA
SC-MW-32S UUA A
SC-MW-38D LUA SA
SC-MW-38S UUA A
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

X-10 UA SA
X-11 LUA A
X-12 UA Q
X-16 LUA A
YAU UNK Q
TOTAL NUMBER OF WELLS: 434
a WDRs set forth in Water Board Order No. R6V 2014-0023 (Water Board 2014a)

B = biennial monitoring frequency (sampled every two years)
Q = quarterly monitoring frequency
SA = semiannual monitoring frequency (sampled twice per year)
LA = lower aquifer
LUA = deep zone of the upper aquifer
UUA = shallow zone of the upper aquifer

d Monitoring wells in Hydraulic Capture Monitoring Program have pressure transducers installed and record nearly continuous water 
level measurements (every 30 minutes). Manual water levels are also collected at these monitoring locations periodically

b Water Board Letter “Comments on Manganese Investigation Technical Report, Pacific Gas and Electric (PG&E), Hinkley
  Compressor Station, San Bernardino County” (Water Board 2014b)
c Water Board Order No. R6V 2008 0002A3 (Water Board 2012). A proposed revision to the hydraulic control monitoring program was 
submitted to the Water Board on June 2, 2015
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Continue 
semiannual 
sampling

Decrease sampling 
frequency to 
semiannually

Continue
quarterly
sampling

Increase sampling 
frequency to 

quarterly

Is well currently 
monitored quarterly or 

semiannually?

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

SEMIANNUAL
BRANCH

NO

YES

YES

NO

YES NO

NO

YES

QUARTERLY
BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
Semiannual Sampled twice per year

Note:
The few wells in this area that are monitored in the Southern Plume Area on an annual sampling frequency will 
continue on an annual sampling frequency. If changes to sampling frequency for these wells is needed, the 
evaluation will occur separately.

FIGURE 8-1 
Decision Tree for Monitoring Frequency, Southern Plume Area
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What is the current
sampling frequency?

SEMIANNUAL
BRANCH

ANNUAL BRANCH

NO

YES

NO

YES

Increase sampling 
frequency to 
semiannually

Continue 
annual 

sampling

Decrease to 
biennial sampling 

frequency

Is Cr(VI) ND
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Continue quarterly
sampling of well 

Continue semiannual
sampling of well with highest 

concentration in cluster

Decrease sampling 
frequency to 
semiannually

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

YES

YES

NO

NO

Decrease sampling 
frequency to 

annually

Increase sampling 
frequency to 

quarterly

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?
NO

NO

YESYES

YESNO

QUARTERLY BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
ND Not detected
Semiannual Sampled twice per year
Biennial Sampled every two years

Note: Sampling frequency for wells sampled biennially will be evaluated on a case-by-case basis using similar logic as shown above.

Is any other 
well in the cluster being 

sampled semiannually or 
quarterly?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

FIGURE 8-2 
Decision Tree for Monitoring Frequency, Northern Area
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

BW-01D LUA Q
BW-01S UUA Q
C-01 UA Q
C-02 UUA Q
C-04 UA Q
CA-MW-101D LUA Q
CA-MW-102D LUA SA
CA-MW-103D LUA SA
CA-MW-104D LUA SA
CA-MW-104S UUA SA
CA-MW-105 UA SA
CA-MW-105D LUA SA
CA-MW-106D LUA SA
CA-MW-107D LUA Q
CA-MW-108D LUA Q
CA-MW-108S UUA SA
CA-MW-109D LUA Q
CA-MW-109S UUA A
CA-MW-110 UUA Q
CA-MW-201 UUA A
CA-MW-202 UUA A
CA-MW-203 UA A
CA-MW-204D LUA SA
CA-MW-204S UUA A
CA-MW-301 UUA Q
CA-MW-302D LUA SA
CA-MW-302S UUA SA
CA-MW-303D LUA SA
CA-MW-303S UUA SA
CA-MW-304 UUA SA
CA-MW-305 UUA A
CA-MW-306D LUA SA
CA-MW-306S UUA A
CA-MW-307D LUA A
CA-MW-307S UUA A
CA-MW-308 UUA A
CA-MW-309 UUA A
CA-MW-310D LUA SA
CA-MW-310S UUA SA
CA-MW-311 UUA A
CA-MW-312D LUA Q
CA-MW-313 UUA Q
CA-MW-314 UUA A

Remediation Effectiveness Monitoring Chromium Monitoring
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CA-MW-315D LUA SA
CA-MW-315S UUA A
CA-MW-316 UUA A
CA-MW-317D LUA SA
CA-MW-317S UUA A
CA-MW-401 UUA SA
CA-MW-402D LUA A
CA-MW-402S UUA SA
CA-MW-403D LUA A
CA-MW-403S UUA A
CA-MW-404D LUA A
CA-MW-404S UUA SA
CA-MW-405D LUA SA
CA-MW-405S UUA A
CA-MW-406 UUA SA
CA-MW-407 UUA A
CA-MW-408 UUA SA
CA-MW-409D LUA SA
CA-MW-409S UUA A
CA-MW-410 UUA SA
CA-MW-411D LUA A
CA-MW-411S UUA SA
CA-MW-412D LUA Q
CA-MW-412S UUA Q
CA-MW-501D LUA Q
CA-MW-501S UUA Q
CA-MW-502 UUA SA
CA-MW-503D LUA A
CA-MW-503S UUA SA
CA-MW-504 UUA SA
CA-MW-505 UUA SA
CA-MW-506D LUA SA
CA-MW-506S UUA Q
CA-MW-507 UUA SA
CA-MW-508D LUA SA
CA-MW-508S UUA A
CA-MW-509 UUA A
CA-MW-510D LUA Q
CA-MW-510S UUA A
CA-MW-511 UUA Q
CA-MW-601 UUA Q
CA-MW-602 UUA Q
CA-MW-603 UUA Q
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CPVT UNK Q
DVD-BS-01 UNK Q
DW-02 UUA Q X
DW-03 UUA X Q
EX-02 UA Q
EX-03 UA Q
EX-04 LUA Q
EX-05 UUA Q
EX-15 UA Q
EX-16 UA Q
EX-17 UUA Q
EX-20 UA Q
EX-21 UA Q
EX-23 UA Q
EX-31 UUA Q
EX-32 UUA Q
EX-33 UUA Q
EX-35 UUA Q
EX-36 UA Q
G-1R UA Q
G-2R UUA Q
GPVTN UNK Q
GPVTS UNK Q
IW-01 UA Q
IW-02 UA Q
IW-03 UA Q
MW-01 UUA A
MW-03 LUA Q
MW-03A UA Q
MW-04 UUA SA
MW-05 UUA Q
MW-06 UUA A
MW-09 LUA Q
MW-100C LA Q
MW-101D LUA Q
MW-102D LUA Q
MW-105D LUA Q
MW-105S UUA Q
MW-107S UUA Q
MW-108S UUA Q
MW-109 UUA Q
MW-110S UUA Q
MW-112S UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-116D1 LUA Q
MW-118S UUA Q
MW-11A UUA A
MW-11B LUA Q
MW-11C LA A
MW-121D LUA Q
MW-121S UUA SA
MW-122D LUA Q
MW-124S1 UUA Q
MW-124S2 UUA Q
MW-126S1 UUA Q
MW-126S2 UUA Q
MW-127S1 UUA Q
MW-127S2 UUA Q
MW-128S1 UUA Q
MW-12B LUA A
MW-13 LUA A
MW-147D LUA SA
MW-147S UUA Q
MW-148S UUA SA
MW-14A UUA SA
MW-14B LUA SA
MW-14C LA A
MW-14S UUA SA
MW-153S LUA Q
MW-155D LUA Q
MW-155S UUA Q
MW-158CR LA A
MW-16 UUA Q
MW-164D LUA SA
MW-164S UUA SA
MW-168D LUA A
MW-168S UUA SA
MW-169S2 UUA Q
MW-17 UUA Q
MW-170S UUA Q X
MW-172S1 UUA Q
MW-172S2 UUA Q
MW-177D LUA Q
MW-177S UUA SA
MW-178D LUA Q
MW-178S UUA Q
MW-179D LUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-179S UUA SA
MW-17D LUA SA
MW-18 UA SA
MW-180RD LUA Q
MW-180RS UUA Q
MW-181D LUA SA
MW-181S UUA SA
MW-182D LUA Q
MW-182S UUA Q
MW-183D LUA Q
MW-183S UUA Q
MW-20 UUA Q
MW-201D LUA A
MW-201S UUA SA
MW-202S UUA Q
MW-203D LUA Q
MW-206S UUA Q
MW-208S UUA Q
MW-209S UUA Q
MW-210S UUA SA
MW-211S UUA Q
MW-21A UA Q X
MW-21B LUA X
MW-21B1 LUA Q
MW-21C LA SA
MW-22A1 UA SA
MW-22B LUA SA
MW-23B LUA Q
MW-23C LA Q
MW-27A UUA SA
MW-27B LUA SA
MW-28A UUA SA
MW-28B LUA SA
MW-28C LA Q
MW-29 UUA SA X
MW-30B2 LUA X
MW-31 LUA Q
MW-31C LA Q
MW-32B1 LUA Q
MW-32S UUA Q X
MW-34 LA SA
MW-36 UUA Q
MW-37 UUA Q
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-38A UUA SA
MW-38B LUA Q
MW-39 UUA SA
MW-39D LUA Q
MW-41B LUA X
MW-41S UUA X Q
MW-42B1 LUA SA
MW-42B2 LUA SA X
MW-42C LA Q
MW-43 LUA Q
MW-44A UUA Q
MW-44B LUA Q
MW-45A UUA X Q
MW-45B LUA Q
MW-46 UUA SA
MW-47 UA X Q
MW-47A UUA X
MW-49A LUA SA
MW-49B LUA SA
MW-49S UUA Q
MW-50B LUA X Q
MW-50S UUA X Q
MW-54 UUA X Q
MW-55A LUA Q
MW-55B LUA X
MW-55C LA SA
MW-55S UUA Q X
MW-56 LUA SA
MW-57 UUA SA
MW-57D LUA SA
MW-58 UUA X Q
MW-59 UUA A
MW-61 UUA SA
MW-62A LUA X Q
MW-62C LA SA
MW-63 UUA Q
MW-66A UUA Q
MW-67A UUA Q
MW-67B LUA Q
MW-68C LA SA
MW-68D LUA Q X
MW-68S UUA Q X
MW-69D LUA X Q
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-69S UUA X Q
MW-70D LUA Q
MW-70S UUA Q X
MW-71D LUA Q
MW-71S UUA Q X
MW-72S UUA X Q
MW-73D LUA Q
MW-73S UUA Q
MW-74D UUA Q
MW-74S UUA Q
MW-75D LUA Q
MW-76S UUA X Q
MW-78D LUA SA
MW-78S UUA Q
MW-79S UUA X Q
MW-80S UUA X Q
MW-82S UUA X
MW-83D UUA Q X
MW-83S UUA Q
MW-84D LUA Q
MW-84S UUA Q
MW-85D LUA Q
MW-85S UUA Q
MW-86D LUA SA
MW-86S UUA SA X
MW-87D LUA Q
MW-87S UUA X Q
MW-88D LUA SA
MW-88S UUA SA X
MW-89D LUA Q
MW-89S UUA Q
MW-90C LA Q
MW-91C LA Q
MW-92C LA Q
MW-93C LA SA
MW-94S UUA Q
MW-95S UUA Q
MW-96S UUA Q
MW-97S UUA Q
MW-98C LA Q
MW-99C LA SA
PMW-02 UUA SA
PMW-03 LUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

PMW-04 UA SA
PMW-05 UA Q
PMW-06 UA A
PT1-MW-01 UA SA
PT1-MW-04 UA Q
PT2-MW-08 UA A
PT2-MW-09 UA SA
PT2-MW-10 LUA Q
PT2-MW-11 UA SA
PZ-04 UUA X
PZ-05 UUA X
PZ-06 UUA X
PZ-08 UUA X
RPVT UNK Q
SA-MW-01D LUA SA
SA-MW-01S UUA Q
SA-MW-02D LUA A
SA-MW-02S UUA Q
SA-MW-03D LUA A
SA-MW-03S UUA A
SA-MW-04D LUA SA
SA-MW-04S UUA SA
SA-MW-05D LUA Q
SA-MW-05S UUA A
SA-MW-06D LUA SA
SA-MW-06S UUA Q
SA-MW-07D LUA Q
SA-MW-07S UUA Q
SA-MW-08D LUA Q
SA-MW-08S UUA SA
SA-MW-09D LUA A
SA-MW-09S UUA Q
SA-MW-10D LUA Q
SA-MW-10S UUA SA
SA-MW-11D LUA SA
SA-MW-11S UUA Q
SA-MW-12D LUA SA
SA-MW-12S UUA Q
SA-MW-13D LUA A
SA-MW-13S UUA Q
SA-MW-14D LUA SA
SA-MW-14S UUA SA
SA-MW-15D LUA SA
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SA-MW-15S UUA Q
SA-MW-16D LUA Q
SA-MW-16S UUA Q
SA-MW-17D LUA SA
SA-MW-17S UUA Q
SA-MW-18D LUA SA
SA-MW-18S UUA Q
SA-MW-20D LUA Q
SA-MW-20S UUA SA
SA-MW-21D LUA SA
SA-MW-21S UUA A
SA-MW-22D LUA A
SA-MW-22S UUA A
SA-MW-24D LUA SA
SA-MW-24S UUA SA
SA-MW-25D LUA Q
SA-MW-25S UUA Q
SA-MW-26D LUA Q
SA-MW-26S UUA Q
SA-MW-27D LUA Q
SA-MW-27S UUA Q
SA-SM-01D LUA Q
SA-SM-01S UUA Q
SA-SM-02D LUA A
SA-SM-02S UUA Q
SA-SM-03D LUA A
SA-SM-03S UUA A
SA-SM-04S UUA A
SA-SM-05S UUA A
SA-SM-06D LUA A
SA-SM-06S UUA SA
SA-SM-07D LUA A
SA-SM-07S UUA A
SA-SM-08D LUA Q
SA-SM-08S UUA A
SA-SM-09D LUA A
SA-SM-09S UUA SA
SA-SM-10D LUA A
SA-SM-10S UUA A
SA-SM-11D LUA SA
SA-SM-11S UUA A
SC-MW-01D LUA Q
SC-MW-01S UUA Q
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Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SC-MW-02D LUA Q
SC-MW-02S UUA Q
SC-MW-03D LUA Q
SC-MW-03S UUA Q
SC-MW-04D LUA Q
SC-MW-04S UUA Q
SC-MW-05D LUA Q
SC-MW-05S UUA SA
SC-MW-06D LUA Q
SC-MW-06S UUA Q
SC-MW-07D LUA SA
SC-MW-07S UUA Q
SC-MW-08D LUA SA
SC-MW-08S UUA SA
SC-MW-09D LUA Q
SC-MW-09S UUA SA
SC-MW-10D LUA Q
SC-MW-10S UUA Q
SC-MW-11D LUA Q
SC-MW-11S UUA Q
SC-MW-12D LUA Q
SC-MW-12S UUA Q
SC-MW-13D LUA Q
SC-MW-13S UUA Q
SC-MW-14D LUA Q
SC-MW-14S UUA SA
SC-MW-15D LUA Q
SC-MW-15S UUA SA
SC-MW-16C LA A
SC-MW-16D LUA Q
SC-MW-16S UUA SA
SC-MW-21D LUA A
SC-MW-21S UUA Q
SC-MW-22D LUA A
SC-MW-22S UUA A
SC-MW-23D LUA A
SC-MW-23S UUA A
SC-MW-26D LUA Q
SC-MW-26S UUA A
SC-MW-32D LUA SA
SC-MW-32S UUA A
SC-MW-38D LUA SA
SC-MW-38S UUA A
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

X-10 UA SA
X-11 LUA A
X-12 UA Q
X-16 LUA A
YAU UNK Q
TOTAL NUMBER OF WELLS: 434
a WDRs set forth in Water Board Order No. R6V 2014-0023 (Water Board 2014a)

B = biennial monitoring frequency (sampled every two years)
Q = quarterly monitoring frequency
SA = semiannual monitoring frequency (sampled twice per year)
LA = lower aquifer
LUA = deep zone of the upper aquifer
UUA = shallow zone of the upper aquifer

d Monitoring wells in Hydraulic Capture Monitoring Program have pressure transducers installed and record nearly continuous water 
level measurements (every 30 minutes). Manual water levels are also collected at these monitoring locations periodically

b Water Board Letter “Comments on Manganese Investigation Technical Report, Pacific Gas and Electric (PG&E), Hinkley
  Compressor Station, San Bernardino County” (Water Board 2014b)
c Water Board Order No. R6V 2008 0002A3 (Water Board 2012). A proposed revision to the hydraulic control monitoring program was 
submitted to the Water Board on June 2, 2015

6-202



6-203

aholden
Typewritten Text
MRP Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume Area 
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Cr(VI) hexavalent chromium
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Note:
The few wells in this area that are monitored in the Southern Plume Area on an annual sampling frequency will 
continue on an annual sampling frequency. If changes to sampling frequency for these wells is needed, the 
evaluation will occur separately.

FIGURE 8-1 
Decision Tree for Monitoring Frequency, Southern Plume Area
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What is the current
sampling frequency?

SEMIANNUAL
BRANCH

ANNUAL BRANCH

NO

YES

NO

YES

Increase sampling 
frequency to 
semiannually

Continue 
annual 

sampling

Decrease to 
biennial sampling 

frequency

Is Cr(VI) ND
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Continue quarterly
sampling of well 

Continue semiannual
sampling of well with highest 

concentration in cluster

Decrease sampling 
frequency to 
semiannually

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

YES

YES

NO

NO

Decrease sampling 
frequency to 

annually

Increase sampling 
frequency to 

quarterly

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?
NO

NO

YESYES

YESNO

QUARTERLY BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
ND Not detected
Semiannual Sampled twice per year
Biennial Sampled every two years

Note: Sampling frequency for wells sampled biennially will be evaluated on a case-by-case basis using similar logic as shown above.

Is any other 
well in the cluster being 

sampled semiannually or 
quarterly?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

FIGURE 8-2 
Decision Tree for Monitoring Frequency, Northern Area
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Attachment 9 

PG&E Hinkley - proposed Cleanup and Abatement Order  

Summary of Performance Requirements 
 

General 

I Implement on-going corrective actions.  
[“Continue to implement”] 

Ongoing. 

II Shall not cause additional waste chromium to be 
discharges or deposited where it is, or probably will 
be, discharged into waters of the State. 

Ongoing. 

 

Chromium Plume Definition in the Upper Aquifer 

IV.A. Define extent with sufficient resolution Ongoing. 

IV.C. (Contingent) Develop and sample new MWs installed in Order 
IV.A. and report results in Groundwater Monitoring 
Program (Attachment 8). 

Within 60 days of EO 
approval. 

IV.D. (Contingent) Add any MWs installed under requirements in this 
Order to the Groundwater Monitoring Program 
(Attachment 8). 

Upon first sampling 
event. 

IV.D. (Contingent) Sample new MWs quarterly. Quarterly. 

 

Southern Plume Containment 

V.C.1. though V.C.3. Compliance requirements and violation specifics for 
Southern Plume Hydraulic Capture Metrics. 

Duration. 

V.D. (Contingent) Implement contingency plan to re-establish 
Southern Plume capture, if necessary. 

According to 
approved schedule.  

V.G. If alternative hydraulic capture zone implemented 
(Order V.F.), 50 ppb Cr(VI)/Cr(T) or 10 ppb 
Cr(VI)/Cr(T) boundaries may not expand more than 
1,000 feet. 

Ongoing, if 
contingency 
implemented. 

V.H. Maintain 4 ppb boundary to within 1,000 feet in 
eastern boundary of Southern Plume. 

Ongoing. 
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Summary of Performance Requirements (continued) 
 

Cleanup Requirements 

VI.A.  Implement previously accepted corrective actions. Continuously.  

VI.C. Conduct corrective actions at specified level.  Ongoing. 

VI.C.1.a. (Western Area) Cleanup and abate chromium above background in 
Western Area. (Continue ongoing remedial 
activities.) 

Ongoing. 

VI.C.1.b. (Lower Aquifer) Cleanup and abate chromium in Lower Aquifer 
linked to PG&E.  

Ongoing. 

VI.C.1.c.i. Reach and maintain 50 ppb Cr(VI)/Cr(T) in 90% of 
the 50 ppb CrVI/CrT plume. 

December 31, 2025. 

VI.C.1.c.ii. Reach and maintain 10 ppb Cr(VI)/Cr(T) in 80% of 
the 10 ppb Cr(VI)/Cr(T0 and 50 ppb Cr(VI)/Cr(T) 
plumes. 

December 31, 2032. 

V.C.1.c.iii Reach and maintain background levels of Cr(VI) and 
Cr(T). 

No date specified. 
Dependent on USGS 
BGS. 

VI.C.2.b. (Contingent) Cleanup and abate any “hot spots” in the Northern 
Area.  

Within 45 days of 
accepted workplan. 

VI.C.2.c. (Contingent) If USGS BGS indicates, no further remedial action 
required in the Northern Area. 

- 

 

Replacement Water Supply 

VII.A.1.a. (Contingent) Supply interim water supply if a domestic well 
exceeds the MCL.  

Within 10 days of 
lab report. 

VII.A.2.a. (Contingent) Supply long-term water supply if a domestic well 
qualifies. 

Within 45 days of EO 
approval of 
workplan. 

 

Independent Consultant 

VIII.A.  Continue to fund an independent consultant. Ongoing. 

 

Monitoring and Reporting Program (See Attachment 8)  

I.B.1. & 2. Collect groundwater elevation data and samples 
from MWs. 

Quarterly (or less). 

II.B.3. Analyze groundwater samples for required 
constituents. 

Quarterly. 

II.C.1. Sample MWs as specified in the monitoring 
programs for the ATU and IRZ permits. 

As specified in ATU 
and IRZ permits. 

II.D. Collect groundwater elevation data and samples 
from MWs in the Northern Areas. 

Quarterly (or less). 

II.B. (Contingent) Implement recommended cleanup actions not 
requiring Water Board approval.  

Within 30 days of 
the Annual Report 
due date. 
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PG&E Hinkley CAO 

Summary of Submittal Requirements 

General 

III Upload documents to Geotracker Within one business 
day of the document 
date. 

 

Chromium Plume Definition in the Upper Aquifer 

IV.B. Either submit a workplan to install MWs if change 
in land access status occurs or submit a technical 
justification explaining why additional wells are not 
necessary. 

Within 30 days of 
the date the Order is 
adopted. 

 

Southern Plume Containment 

V.B. Submit Hydraulic Capture Metric Reports Quarterly, beginning 
January 15, 2016. 

V.D. (Contingent) Submit contingency plan to re-establish capture, if 
necessary. 

15th of the month 
following quarterly 
report submittal. 

V.D. (Contingent) Submit Hydraulic Capture Metric contingency 
assessments and subsequent corrective actions, if 
necessary. 

Monthly, by the 
15th of the month. 

V.E. (Contingent) Notify Water Board when hydraulic capture 
contingency actions are taken, if necessary. 

Within one week. 

V.F. (Optional) PG&E may propose more optimal alternative 
hydraulic capture zone. 

Upon EO approval. 
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Summary of Submittal Requirements (continued) 
 

Cleanup Requirements 

VI.B. Submit “Annual Cleanup Status and Effectiveness” 
report and an “Operations Plan” 

Annually, beginning 
February 28, 2016 
until February 2020 
(when the 
Operations Plan will 
be replaced by a 
Four-Year report). 

VI.B. Notify the Water Board if reductions of more than 
10 percent in corrective actions are necessary.  

Prior to 
implementing the 
corrective actions. 

VI.C.1.a.ii. (Contingent) Submit technical report if CrVI exceeds 10 ppb in 
Western Area sentry MWs.  

Within 60 days from 
submittal of 
quarterly site-wide 
groundwater 
monitoring report. 

VI.C.1.a.iii. Submit technical report regarding feasibility of 
achieving background based on USGS Preliminary 
BGS.  

Within 60 days of 
acceptance of USGS 
Preliminary BGS 
(scheduled for 
release by 
September 2017). 

VI.C.1.c.iv. Submit a four-year cleanup status and effectiveness 
report. 

Beginning March 30, 
2020, and every four 
years thereafter (in 
lieu of the Annual 
Report required in 
MRP Order VI.B.). 

VI.C.1.c.iv. (Contingent) Submit workplan if cleanup actions are not 
achieving expected results. 

Within 30 days of 
the Four-Year 
Report due date. 

VI.C.2.b. (Contingent) Submit a workplan if a “hot spot” trigger is met. Within 30 days of 
receiving lab report. 
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Summary of Submittal Requirements (continued) 
 

Replacement Water Supply 

VII.A. (Contingent) Provide an analysis whether a domestic well water 
is subject to increasing trend likely to exceed CrVI 
MCL within a year. 

In each quarterly 
monitoring report, 
beginning first 
quarter 2016.   

VII.A.1.b. (Contingent) Submit a report of properties being provided with 
interim replacement water.  

Within 7 days of 
each quarterly 
report.  

VII.A.2.a. (Contingent) Submit a workplan outlining long-term replacement 
water supply for all drinking and cooking uses. 

Within 45 days of 
the Order being 
issued. 

VII.A.2.c. (contingent) Submit a report of properties being supplied long-
term water supply. 

Quarterly. 

 

Independent Consultant 

VIII.B. Submit a report that includes the scope of work 
and budget for 12-month past and 12-month 
future, for the independent consultant.  

Annually. 

VIII.C. The annual workplan for the independent 
consultant is subject to EO approval. 

Annually. 

 

Monitoring and Reporting Program (Attachment 8)  

II.A. Submit groundwater monitoring reports Quarterly, on Jan 
30th, April 30th, July 
30th, and Oct 30th. 

II.B. Submit Annual Cleanup Status and Effectiveness 
and Operational Plan report (“Annual Report”) 

February 28, 2016 
February 28, 2017 
February 28, 2018 
February 28, 2019 

II.C. Submit Four-Year Comprehensive Cleanup Status 
and Effectiveness reports (“Four-Year Report”) 

March 30, 2020, and 
every four years 
thereafter. 

II.C. (Contingent) Submit workplan if cleanup actions are not 
achieving expected results. 

Within 30 days of 
the Four-Year 
Report due date. 

III.D. Upload documents to Geotracker Within one business 
day of the document 
date. 

 

Abbreviations: 

ATU – Agricultural Treatment Unit IRZ – In-Situ Reactive Zone 
BGS – Background Study  MCL – Maximum Contaminant Level 
EO  – Executive Officer  MW – monitoring well    USGS – United States Geological Survey 
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TO: Patty Z. Kouyoumdjian 
Executive Officer 
 
 

FROM: Lauri Kemper, PE 
Assistant Executive Officer 
LAHONTAN WATER BOARD 
 

DATE: July 8, 2015 
 

SUBJECT: TRANSMITTAL OF CONSENSUS CHANGES, CLEANUP AND ABATEMENT 
ORDER R6V-2015-PROP 

 
 
In response to correspondence from the Executive Officer, the Prosecution Team and PG&E 
have met in an effort to develop consensus regarding disputed areas of the proposed CAO. 
Attached is a redline/strikeout version of the proposed CAO.  
 
For simplicity of transmission and clarity, we are sending these changes indicated by redline or 
strikeout. Where disputed language (as set forth in PG&E’s March 2015 comment letter) 
remains unchanged, it should not be interpreted as indicating consensus. 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 

LAHONTAN REGION 
 

CLEANUP AND ABATEMENT ORDER [PROPOSED] 
NO. R6V-2015-PROP 

 
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 (PG&E) owns and operates the Hinkley 
Compressor Station (hereafter the “Facility”), located at 35863 Fairview Road, Hinkley in 
San Bernardino County.  For the purposes of this Order, the Pacific Gas and Electric 
Company is the Discharger. 

 
2. This is a new order issued to PG&E to clean up and abate the effects of the discharge of 

chromium waste or threatened pollution or nuisance. For the purposes of this Order, 
references to "chromium" include both total (Cr(T)) and hexavalent (Cr(VI)) forms, unless 
otherwise specified.  This Order combines outstanding requirements in previous orders, 
adds new requirements and deadlines for future cleanup and abatement actions, and 
replaces previous orders with requirements now incorporated into this Order. Previous 
orders replaced by this Order are listed in Attachment 1, “CAO and Investigative Orders 
Replaced by CAO No. R6V-2015-PROP."  

 
Source of Groundwater Contamination 

 
3. The Facility began operating in 1952 and discharged untreated cooling tower wastewater 

containing hexavalent chromium, used as a corrosion inhibitor, to unlined ponds until 
1964.  Wastewater percolated through soil to the water table, approximately 80 feet 
below, creating chromium contamination in groundwater. The area beneath the former 
unlined ponds is also referred to as the "source area" in this Order. A different corrosion 
inhibitor was used between 1966 and 1972, with the latter date being when the unlined 
ponds were replaced with lined ponds.  Chromium has not been used to control corrosion 
at the Facility since 1965.   

 
Hydrogeology 

 
4. In general, the groundwater flow in the Hinkley Valley is primarily to the north, towards 

the Harper Dry Lake Valley, located about 8 miles north and west (downgradient) of the 
Facility.  The groundwater gradient along the north-south axis of the chromium plume 
ranges from 0.002 to 0.007 feet per foot (vertical drop over horizontal length), with an 
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average rate of 0.004 feet per foot.  The Mojave River, located approximately one mile 
south of the Facility, contributes more than 80 percent of the natural groundwater 
recharge to the Hinkley Valley. 
 

5. The hydrogeology at the Facility and north to the vicinity of Thompson Road consists of 
an upper, unconfined aquifer and a lower, confined aquifer separated by a clay layer that 
forms a regional aquitard. The hydrogeology in the western and northernmost areas 
consists of just the upper, unconfined aquifer, as the lower aquifer and clay aquitard 
pinch out (terminate against the upward sloping bedrock).  Depth to groundwater in the 
Hinkley Valley ranges from 75 to 95 feet below ground surface.   

 
Extent of Third Quarter 2014 Chromium Contamination 
 

6. On October 30, 2014, On April 30, 2015, the Water Board received PG&E's “Third 
Quarter 2014 First Quarter 2015 Groundwater Monitoring Report and Domestic Well 
Sampling Results" (2014 3rd 2015 1st Quarter Report). Data and information in the 2014 
3rd 2015 1st Quarter Report show monitoring and extraction well locations where 
hexavalent and total chromium concentrations exceed maximum background levels of 3.1 
µppb and 3.2 parts per billion (discussed in Findings 14 and 15) in groundwater.  Well 
SA-MW-05D, located at the Facility, shows the highest reported concentrations as: 

 
 Hexavalent Chromium   3,900 3,600 ppb (parts per billion) 
 Total Chromium   4,100 3,700 ppb 
 

7. The PG&E's 2014 3rd Quarter Groundwater Monitoring Report shows chromium in 
groundwater at concentrations exceeding maximum background levels as three separate 
plumes in an area approximately 8 miles in length and approximately 2 miles in width, 
throughout the Hinkley Valley and into Harper Dry Lake Valley. Figure 5-5, "Chromium 
Results for Third Quarter 2014 Groundwater Monitoring and Domestic Well Sampling and 
Compliance Maximum Plume Outline in Upper Aquifer", from the 2014 3rd Quarter Report 
shows three non-contiguous chromium plumes in the upper aquifer within this 8-mile 
area. In the lower aquifer, chromium is detected up to levels exceeding the hexavalent 
chromium drinking water standard of 10 ppb (see Finding 27 28) in a localized area east 
of Mountain View Road and near Santa Fe Road. For example, the 2014 3rd Quarter 
Report shows lower aquifer monitoring well MW-100C containing 19.0 ppb Cr(VI). The 
background water quality in the lower aquifer water for chromium is generally at non-
detectable levels, per monitoring wells MW-11C and MW-14C, between the Facility and 
east of Mountain View Road near Santa Fe Road. "Non-detect" refers to the lowest 
concentration that a laboratory analytical instrument can detect while minimizing 
uncertainty. 
 

8. The locations of the upper aquifer plumes are based on Figure 5-5 of the 2014 3rd 
Quarter Report, and are shown in Attachment 2, “Location of Chromium Plumes (Third 
Quarter 2014)”:   
 

a) The southern plume is contiguous to the original source of waste chromium discharged 
at the Facility.  The southern plume extends northward from the Facility property to just 
north of Thompson Road, generally following the northerly direction of groundwater flow.  
The southern plume includes the currently contiguous “western finger” of the chromium 
plume in the upper aquifer, west of Serra Road, between Highway 58 to the south and 
Acacia Street to the north.  
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b) Two northern plumes are detached (i.e., non-contiguous) from the southern plume and 

from each other. The southern-most northern plume, called the North Hinkley Valley 
northern plume, extends from just south of Sonoma Street to just south of a topographic 
high feature known as Red Hill at the Hinkley Gap.  The north-most northern plume, 
referred to as the Harper Dry Lake Valley northern plume, extends from northwest of 
Red Hill up to just south of Brown Ranch Road.  The boundaries of the northern plumes 
are poorly defined or undefined by existing groundwater monitoring wells.   
 

c) In general, lesser chromium concentrations (mostly in the single digits) occur in the two 
detached northern plumes, with the exception of three a hot spots of higher chromium 
concentrations at MW-154S1, MW-193S3, and MW-196S3, compared to chromium 
concentrations in the southern plume.  At MW-154S1, chromium concentrations greater 
than 10 ppb have been detected since 2012.  At MW-193S3, chromium concentrations 
have been reported at greater than 100 ppb since 2013, but are now at 65 ppb Cr(VI) as 
of the 2015 1st Quarter Report. PG&E reported elevated chromium concentrations 
greater than 20 ppb at MW-196S2 to the Water Board via email on December 18, 2014, 
subsequent to the 2014 3rd Quarter Report.  The location of MW-196S2 is northwest of 
MW-193S3, in the downgradient flow direction.  The chromium plume is undefined to the 
north and west of MW-196S2 where domestic wells and agricultural wells exist. 
Domestic wells also exist within 1,500 feet of MW-193S3.   Chromium detected in 
domestic well 16N-01, located in the northeast corner of the Harper Dry Lake Valley and 
12 miles from the Facility, is not believed to be from PG&E’s release. 

 
9. Finding 12 in Amended R6V-2008-0002A4 (discussed below in Findings 17, 18, and 19 

18, 19 and 20) provides a calculation of the length for the chromium plume since the time 
of the initial 1952 discharge as 7.32 miles1. This value represents the potential migration 
distance of the leading edge of the plume.  This estimate is based on a groundwater flow 
velocity estimate of 2 feet per day, provided by PG&E and supported by data from the 
United States Geological Survey and the Mojave Water Agency. The value is a 
conservative average value from a range of measurements.  Using the rate of 2 feet per 
day groundwater flow velocity, the chromium plume has the potential to migrate an 
additional 1,460 feet or 0.28 miles since Order R6V-2008-002A4 was issued two years 
prior to this Order.  Added to the original calculation provided, there is a total potential 
migration distance of 7.6 miles, putting the plume into the Harper Dry Lake Valley which 
is hydraulically downgradient of the Facility. The 7.6-mile calculation is consistent with the 
approximately 8-mile distance shown on plume maps in the 2014 3rd Quarter Report 
described in Finding 7.  

 
10. The release from PG&E’s Facility is the only known source of anthropogenic chromium in 

groundwater in the Hinkley upper and lower aquifers.  Based on the data and calculations 
cited in Finding 9 and footnote 1, chromium detections above maximum background 
levels in groundwater extending from the Facility through the Hinkley Valley into Harper 
Dry Lake Valley are considered a result of historical releases at the Facility, and are 
subject to investigation and remediation required by this Order.  

 
Regulatory History 

                                                            
1 The calculation is: (2 feet/day x 365 days/year x 53 years) / 5,280 feet/mile = 7.32 miles of potential migration of the leading 
edge of the plume. 53 years assumes the time between issuance of CAO No. R6V‐2008‐0002A4 and the waste discharge is 60 
years, minus 7 years for waste chromium to percolate to groundwater.   
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11. Discharges from the Facility were first regulated by the Water Board in 1972 under Board 

Order No. 6-72-44. In late 1987, PG&E reported to the State that total chromium and 
hexavalent chromium concentrations exceeding the California drinking water standard of 
50 ppb total chromium were found in groundwater beneath and downgradient of the 
Facility (see Finding 3 of Cleanup and Abatement Order No. 6-87-160).   

 
12. On December 29, 1987, the Water Board issued Cleanup and Abatement Order (CAO) 

No. 6-87-160 to PG&E, requiring a site investigation and initiation of soil and groundwater 
cleanup actions.  Amendments to the 1987 CAO were issued in 1994 and 1998, requiring 
PG&E to conduct further site assessments, cleanup actions and reporting.   

 
13. On August 6, 2008, the Water Board Executive Officer issued CAO No. R6V-2008-0002 

to PG&E, ordering further cleanup of chromium and abatement of the effects of chromium 
in soil and groundwater from historical discharges at the Facility. CAO No. R6V-2008-
0002 also required PG&E to submit a Feasibility Study evaluating cleanup options to 
hydraulically contain and remediate the known extent of the chromium plume in 
groundwater to background concentrations.   

 
14. The Water Board Executive Officer amended CAO No. R6V-2008-0002 on November 12, 

2008.  CAO No. R6V-2008-0002A1 set the following average and maximum background 
levels for Cr(VI) and Cr(T) in groundwater based on a 2007 study conducted by PG&E as 
follows:  

 
 1.2 ppb Cr(VI), average background level 
 1.5 ppb Cr(T), average background level 
 3.1 ppb Cr(VI), maximum background level 
 3.2 ppb Cr(T), maximum background level 

 
15. The maximum background levels of 3.1 ppb Cr(VI) and 3.2 ppb Cr(T) are used to 

determine the effectiveness of remediation actions and to determine if the chromium 
plume has migrated into areas previously unaffected by the discharge of waste.  These 
levels also provide for the basis for determining which wells are considered to contain 
waste chromium attributed to historic discharges from the Facility.  
 

16. In 2011, the approach PG&E used to develop these background values underwent 
scientific peer review. The reviewers were critical of several aspects of the study 
approach.  Further, PG&E's 2007 background study did not investigate potential 
background values in the North Hinkley or Harper Dry Lake/Water Valleys.  Therefore, it 
is acknowledged that the accuracy of the currently adopted background values, 
particularly for the Northern area, is uncertain.  A revised background study, conducted 
by the United States Geological Survey, is underway, expected to be completed within 
five years. The USGS background study is investigating natural chromium occurrences 
throughout the Hinkley Valley, including in the North Hinkley and Harper Dry Lake/Water 
Valleys. Following study completion, the Water Board may consider updating chromium 
background levels and setting final cleanup levels.  In the interim, the levels stated in 
Finding 14 will continue to be used as background values.   

 
17. 16. The Water Board Executive Officer issued a second amendment to CAO No. R6V-

2008-0002 on April 7, 2009 allowing for the lateral migration of the 4 ppb Cr(VI) eastern 
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plume boundary during implementation of remedial actions (4 ppb Cr(VI) was the level 
formerly used to define the chromium plume in CAO No. R6V-2008-0002). Accordingly, 
this Order allows for migration of the 4 ppb chromium plume boundary to accommodate 
remediation goals under the conditions specified in Orders section V.J H.  A map showing 
the location of allowed plume migration area is included as Attachment 3, “Area of 
Allowed Plume Expansion.”   
 

18. 17. The Water Board approved and the Executive Officer issued a third amendment to 
CAO No. R6V-2008-0002 on March 14, 2012, CAO No. R6V-2008-0002A3, replacing 
plume containment requirements in CAO No. R6V-2008-0002.  The Water Board 
Executive Officer issued a fourth amendment to CAO No. R6V-2008-0002 on January 8, 
2013, CAO No. R6V-2008-0002A4, requiring PG&E to conduct further investigations to 
fully define the chromium boundary in groundwater to the 3.1 ppb Cr(VI) and 3.2 ppb 
Cr(T) levels.  

 
19. 18. Orders in CAO No. R6V-2008-0002A4 required PG&E to define the extent of 

chromium in the upper aquifer to the maximum background levels.  Order A.2.a required 
that monitoring well locations were not to exceed one-quarter mile distance (1,320 feet) 
from other monitoring wells in accessible areas.  Order C.2 requires that maps include 
chromium plume boundary lines drawn to connect any monitoring well located within one-
half mile (2,600 feet) of any other monitoring well having chromium concentrations 
exceeding background levels. Accordingly, this Order requires installation of monitoring 
wells and mapping consistent with these criteria.   

 
20. 19. In response to requirements in CAO No. R6V-2008-0002A4, PG&E submitted the 

April 24, 2014 document, “Status Report for the Northern Areas.”  The document 
proposed to investigate chromium in groundwater in seven areas in the northern plumes.  
By late 2014, only two areas had been investigated and a third area will have a 
monitoring well cluster installed on the north side of Red Hill and east of Hinkley Road in 
early 2015.  PG&E has not fully defined the chromium plume boundaries in other areas of 
the upper aquifer based on its claim of an inability to gain access to private properties 
and endangered species habitat. Thus, some boundaries in the two northern plumes are 
not fully defined because they exceed the 1,320-ft distance criteria for monitoring wells 
and/or do not define chromium concentrations to maximum background levels. 
 

21. 20. In compliance with CAO No. R6V-2008-0002, PG&E submitted a Feasibility Study 
and addenda in 2010 and 2011, identifying strategies for implementing final site cleanup 
for achieving background conditions of chromium, including timeframe estimates for 
reaching various cleanup milestones.  In the June 30, 2014 document, "Remedial 
Timeframe Assessment", PG&E updated the estimates from the 2010 Feasibility Study to 
reflect current conditions and knowledge regarding site cleanup.  The updated estimates 
range from six to 23 years to remediate 99 percent of the 50 ppb plume; and 11 to 50 
years to remediate 99 percent of the 10 ppb plume.  The ranges reflect remediation times 
for different modeled hydrologic layers of the upper aquifer (finer-grained versus coarser-
grained model layers) and different assumptions of in-situ remediation modeling.  These 
estimates inform the basis for the cleanup requirement deadlines in this Order.   

 
22. 21. On January 7, 2011, CAO No. R6V-2011-0005 was issued to PG&E requiring interim 

continuous drinking water (bottled water) for residents having Cr(VI) or Cr(T) in domestic 
wells above the maximum background levels.  The Order also established a quarterly 
domestic well sampling program in Hinkley.  Amended CAO No. R6V-2011-0005A1, 
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issued on October 11, 2011, required permanent continuous drinking water (whole house 
water or WHW) that met drinking water standards for residents having chromium in 
domestic wells above the maximum background levels.  A second amended Order, CAO 
No. R6V-2011-0005A2, was issued on June 7, 2012, incorporating PG&E's expanded 
WHW program for all Hinkley residents within the affected area having detectable 
chromium in domestic wells. A third amendment, CAO No. R6V-2011-0005A3, issued 
February 18, 2014, set bottled water quality requirements at the average background 
value for hexavalent chromium.  These Orders are listed in Attachment 1, "CAO and 
Investigative Orders Replaced by CAO No. R6V-2015-PROP."  
 

23. 22. On April 9, 2008, the Water Board issued general waste discharge requirements 
(WDRs), Order No. R6V-2008-0014, that allows PG&E to implement various remediation 
projects to provide chromium plume containment and to clean up chromium pollution in 
groundwater.  To date, the Water Board has issued multiple Notices of Applicability 
permitting PG&E to conduct in-situ (below ground) remediation in the southern plume, 
inject freshwater into wells along Serra Road to prevent western plume migration, and 
implement tracer tests and pilot studies.  

 
24. 23. Since 1991, the Water Board has issued individual WDRs to PG&E to apply extracted 

chromium-contaminated groundwater to crop fields as a means of converting Cr(VI) to 
trivalent chromium (Cr3).  On March 12, 2014, the Water Board issued WDRs, Board 
Order No. R6V-2014-0023 allowing the discharge of extracted groundwater on up to 500 
acres of agricultural fields in the Hinkley Valley to be used to facilitate cleanup of 
groundwater contamination in the southern plume. Attachment 4, “Active Water Board 
Orders and Notices Authorizing Clean up Actions” lists active WDRs and Notices of 
Applicability issued to PG&E since 2008.   

 
25. 24. In compliance with CAO No. R6V-2008-0002A3, PG&E has been operating a 

groundwater extraction system to maintain hydraulic containment of the southern 
chromium plume south of Thompson Road.  Hydraulic containment is determined by 
comparing hydraulic gradients or flow direction vectors calculated from specific 
monitoring well pairs and triplets within the mandated capture zone.  Since 2nd quarter 
2014, monitoring data indicate remedial actions have reduced the area in the capture 
zone where chromium concentrations exist greater than 10 ppb and 50 ppb. That is, as 
groundwater extraction in the southern plume continues, the leading (northern) edge of 
the southern chromium plume is being pulled to the south (the plume area is decreasing), 
and the chromium concentrations within the capture area are decreasing.  Therefore, the 
existing capture metrics are now too far north to verify containment of the chromium 
plume. The existing capture metrics adopted in CAO No. R6V-2008-0002A3 are shown in 
Attachments 5 through 7 “Hydraulic Capture Metrics,” “Hydraulic Capture Monitoring 
Plan, Shallow Zone of Upper Aquifer,” and “Hydraulic Capture Monitoring Plan, Deep 
Zone of Upper Aquifer.” 
 

26. 25. On October 3, 2014, PG&E submitted the "Work Plan to Conduct Hydraulic Testing 
and Capture Analysis, Winter 2014-2015", proposing to conduct hydraulic testing 
activities in the northern area of the southern chromium plume. The purpose of the testing 
is to evaluate an alternate and more southerly capture zone configuration for the 
chromium plume.  The Assistant Executive Officer approved PG&E’s work plan on 
December 19, 2014.  The December 19, 2014 approval letter temporarily amended CAO 
No. R6V-2008-0002A3 to require monitoring and reporting to determine if during the 
testing, chromium concentrations are increasing in nearby wells; to require contingency 
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plan implementation if such increases are noted; and to set notification requirements. 
This Order incorporates the requirements and corresponding deadlines of the December 
19, 2014 letter as if set forth fully herein. If the winter 2014-2015 testing activities do not 
result in a proposal for alternate capture metrics that is approved by the Executive 
Officer, the existing capture metrics in Attachments 5 through 7 will remain in effect to 
determine compliance with plume containment requirements. The Water Board's 
Executive Officer may amend this Order at any time to incorporate alternate capture 
metrics. 

 
Exceedances of Water Quality Objectives and Impairment of Beneficial Uses 
 

27. 26. The 1995 Water Quality Control Plan for the Lahontan Region (Basin Plan) 
established water quality objectives for the protection of beneficial uses.  The beneficial 
uses of the groundwater in the Mojave Hydrologic Unit designated in the Basin Plan 
include municipal and domestic supply, agricultural supply, fresh water replenishment, 
and industrial service supply. 
 

28. 27. Basin Plan water quality objectives to protect the municipal and domestic supply 
beneficial use include the following Maximum Contaminant Levels (MCLs) that have been 
established by the California Department of Public Health (now the California Division of 
Drinking Water): 
 

Hexavalent Chromium   10 ppb (effective July 1, 2014) 
Total Chromium   50 ppb 

 
29. 28. The concentrations of hexavalent chromium and total chromium detected in 

groundwater samples taken from wells on and off the Facility of up to 3,900 and 4,100 
ppb Cr(VI) and Cr(T), respectively, exceed water quality objectives specified in the Basin 
Plan to protect drinking water supplies.  These concentrations adversely affect the 
groundwater in the Mojave Hydrologic Unit for its beneficial uses. 

 
30. 29. The level of waste chromium in groundwater on and off the Facility constitutes a 

pollution as defined in Water Code section 13050, subdivision (l):  
 

“Pollution” means an alteration of the quality of waters of the state 
by waste to a degree which unreasonably affects either of the 
following:  
(A) The waters for beneficial uses. 
(B) Facilities which serve these beneficial uses. 

 
31. 30. California Water Code section 13304, subdivision (a) states in part: 

 
A person…who has caused or permitted, causes or permits, or 
threatens to cause or permit any waste to be discharged or 
deposited where it is, or probably will be, discharged to waters of 
the state and creates, or threatens to create, a condition of 
pollution or nuisance, shall, upon order of the regional board, 
clean up or abate the effects of the waste, or, in the case of 
threatened pollution or nuisance, take other necessary remedial 
action, including but not limited to, overseeing cleanup and 
abatement efforts. A cleanup and abatement order issued by the 
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state board or a regional board may require the provision of, or 
payment for, uninterrupted replacement water service, which may 
include wellhead treatment, to each affected public water supplier 
or private well owner. 
 

32. 31. Findings in this Order identify where chromium wastes have been discharged or 
deposited into waters of the state in groundwater in violation of the water quality 
objectives in the Basin Plan, or where PG&E has caused or permitted, or threatens to 
cause or permit waste to be discharged or deposited where it is or probably will be 
discharged into waters of the state, creating or threatening to create a condition of 
pollution or nuisance. PG&E is therefore subject to Water Code section 13304(a), 
requiring cleanup and abatement of waste discharges.   

 
Need for Requirements in this Order 
 

33. 32. Soil and groundwater remediation actions have taken place since 1988.  Despite this, 
chromium in groundwater in both the upper and lower aquifers continues to exist at levels 
greater than background values, and at levels that adversely affect beneficial uses.  The 
chromium plume in the upper aquifer remains incompletely defined. Therefore, this Order 
requires PG&E to: continue southern plume containment, continue and enhance 
corrective actions in both aquifers; conduct corrective actions in the northern plumes 
area, when applicable, and define the extent of chromium in the upper aquifer.  To ensure 
progress toward restoration of beneficial uses of the groundwater, this Order sets 
deadlines for PG&E to reach and maintain specific concentrations of chromium in 
groundwater, including interim targets such as 50 ppb; 10 ppb; background values of 3.1 
ppb Cr(VI) and 3.2 ppb Cr(T) in the upper aquifer; and non-detectable levels of chromium 
in the lower aquifer near the Desert View Dairy.  
 

34. 33. Monitoring and reporting are required under this Order, pursuant to Water Code 
section 13267, which authorizes a regional board to require persons who have 
discharged, discharges or is suspected of having discharged, or who proposes to 
discharge waste within its region to furnish technical or monitoring reports.  The burden, 
including costs of these reports shall bear a reasonable relationship to the need for the 
report and the benefits to be obtained from the report.  The required technical reports are 
necessary to evaluate PG&E's compliance with the terms and conditions of this Order, 
and to assure protection of waters of the state and restoration of beneficial uses. 
Consistent with Water Code section 13267, this Order requires implementation of a 
monitoring and reporting program that is intended to verify the effectiveness of 
remediation, track progress toward meeting remediation targets, evaluate threats to and 
monitor water quality in private supply wells.  The burden of the monitoring and reporting 
is outweighed by the need for information gained by the monitoring and reporting 
requirements because the monitoring is not more than is necessary to meet the 
requirements of the Order. Monitoring requirements for this Order are specified in 
Attachment 8, “Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-
PROP." 
 

35. 34. This Order requires PG&E to clean up and abate the effects of historical chromium 
discharges from the Facility.  Several different cleanup methods are being implemented 
by PG&E to meet the requirements of past enforcement actions, including groundwater 
extraction and management; in-situ (subsurface) remediation, and freshwater injection.  
Cleanup methods are currently conducted under Board Orders (waste discharge 
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requirements, WDRs) or Notices of Applicability containing specific monitoring for 
remediation effectiveness, plume boundary control, plume containment, remediation 
byproducts, and private supply well protection.  This Order does not alter or revise the 
monitoring required by current Board Orders, but instead prescribes monitoring and 
reporting in addition to what is required in those Board Orders (see Attachment 4, "Active 
Water Board Orders and Notices Authorizing Cleanup Actions"). 
 

36. 35. On December 19, 2014, PG&E submitted a document titled “Draft Groundwater 
Monitoring and Reporting Program, PG&E Hinkley Compressor Station” (Draft MRP), 
proposing a number of changes to existing monitoring and reporting programs for the 
Hinkley groundwater cleanup project.  The Draft MRP proposed reducing the number and 
frequency of monitoring well sampling for the contiguous southern plume area and the 
non-contiguous northern plumes area north of Salinas Road; consolidating all 
requirements for monitoring into one site-wide plan; streamlining the current chromium 
monitoring well network to eliminate redundant monitoring. The Draft MRP also proposed 
modifying the domestic well monitoring program by reducing the sampling frequency of 
certain wells and eliminating other wells.   

 
37. 36. Water Board staff has reviewed PG&E's Draft MRP. and do not agree that reducing 

the number of monitoring wells and frequency of monitoring to the full extent proposed is 
appropriate at this time.  The basis for this is as follows The following conclusions from 
that evaluation form the basis of the MRP in this CAO: 

 
a) The program presented in PG&E’s Draft MRP for southern plume monitoring meets 

the monitoring objectives to track remediation effectiveness, chromium plume 
tracking and domestic well protection, with several additions incorporated into the 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8. 
 

b) Remediation system expansion is still ongoing in the southern plume area.  For 
example, expansion of the Ranch agricultural treatment unit (ATU) was completed in 
third quarter 2014; construction of new ATUs in the southern portion of the southern 
contiguous plume are planned and under construction. In-situ remediation zones may 
be expanded over current operations.  Expansion of remediation system will result in 
increased groundwater extraction, infiltration, and treated water injections over what 
has occurred in the past. For this reason, quarterly sampling at key monitoring domestic 
wells is required until expanded systems have been operating for a length of time to 
detect and react to any unforeseen changes to water quality, as specified in the 
Mitigation Monitoring and Reporting Program (MMRP) in the ATU WDRs referenced in 
the "Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP. in 
the southern plume area. Also, in the “western finger" area, quarterly sampling is 
required to verify that recent remediation efforts are effective in achieving target 
concentrations.   

 
c) The extent of chromium in groundwater remains incompletely defined in the northeastern 

part of the southern plume area and much of the northern plumes area. Additionally, 
because containment actions are not being currently implemented, the two northern 
plumes continue to migrate with natural groundwater flow, continuing to threaten 
beneficial uses. Until the chromium plume is completely defined and contained from 
migration, quarterly monitoring of certain private supply and monitoring wells is needed 
to track chromium concentrations changes and protect public health.  The "Groundwater 
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Monitoring and Reporting Program, CAO No. R6V-2-015-PROP", shown in Attachment 
8, however, allows quarterly sampling of certain multi-depth monitoring wells to be 
reduced to a semi-annual and annual basis sampling frequency modifications over time 
under certain conditions.  Such conditions include when statistical trends indicate 
changes in sampling frequency are warranted as described in the "Groundwater 
Monitoring and Reporting Program, CAO No. R6V-2-015-PROP chromium levels 
decrease in wells to levels below criteria set for quarterly monitoring.   

 
38. 37. Certain monitoring wells may be eliminated from the sampling program, or their 

sampling frequency reduced based on well "redundancy" (i.e., monitoring wells within 200 
feet of each other installed in the same aquifer layer).  Over the more than 25 years of 
site investigation and cleanup, numerous monitoring wells have been installed for 
different investigations.  Where the density of wells is such that duplicate wells are 
monitoring the same aquifer zone, removing such wells will not compromise monitoring 
objectives.   

 
Replacement Water for Affected Private Supply Wells 
 

39. 38. The groundwater aquifer in the Hinkley Valley is the sole source of water supply for 
domestic and community supply wells in the area. The 2014 3rd 2015 1st Quarter Report 
indicates 128 99 private water supply wells were sampled for hexavalent chromium.  Of 
these, 10 nine wells contained hexavalent chromium greater than maximum background 
levels. The highest hexavalent chromium concentration measured in a private supply well 
in third first quarter 2014 2015 was 4.8 4.2 ppb. No private supply wells sampled 
contained hexavalent chromium greater than the 10 ppb MCL. However, as shown in 
Figure 5-5 of the 2014 3rd 2015 1st Quarter Report, private supply wells are located near 
and downgradient of monitoring wells containing Cr(VI) concentrations at or above the 
MCL.   

 
40. 39. California Water Code section 13304, subdivision (f) states: 

 
Replacement water provided pursuant to subdivision (a) shall meet all applicable federal, 
state, and local drinking water standards, and shall have comparable quality to that 
pumped by the public water system or private well owner before the discharge of waste. 

 
41. 40. In State Water Board Water Quality Order 2005-007 (Olin Order), the State Water 

Board clarified that an “affected well,” for which regional water boards have discretion to 
require replacement water pursuant to Water Code 13304(a), was one that did not meet 
the federal, state and local drinking water standards. The Olin Order also held that the 
Regional Water Boards may require dischargers to submit water replacement plans prior 
to documentation of contaminant levels exceeding the relevant standard.  The Olin Order 
held that where water quality data exhibit trends indicating the likelihood of future 
exceedances, it is prudent and appropriate for regional water boards to take such action 
before actual well exceedances occur (Olin Order at p. 7).  
 

Replacement Water Service 
 

42. 41. From 2011 to 2014, in response to CAO No. R6V-2011-0005 and amendments, 
PG&E provided bottled water and/or whole-house water (WHW) to residences or 
businesses within the affected area and having detectable chromium in well water.  On 
July 1, 2014, the California Division of Drinking Water's adoption of the 10 ppb Cr(VI) 
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drinking water standard became effective. PG&E ceased providing bottled water and/or 
WHW on October 31, 2014, since no residence or business had hexavalent chromium 
above the new standard.  However, consistent with the Olin Order, if future monitoring 
data indicate water in private supply wells within the domestic well sampling area defined 
in the “Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8, affected area (defined in Finding 43) is are likely to exceed drinking water 
standards for Cr(VI) and the detections are linked to PG&E’s historical releases, PG&E 
will be required to submit plans to provide replacement water supply to such wells in 
either a modification of this Order, or a separate order. 
 

43. 42. Accordingly, this Order requires that PG&E submit replacement water plans where 
private supply well concentrations in the affected area exhibit increasing trends indicating 
the likelihood of future exceedances of the hexavalent chromium Maximum Contaminant 
Level (MCL), or if a private supply well has hexavalent chromium reaching within 20 
percent of the hexavalent chromium MCL (i.e., 8 ppb). Interim replacement water (i.e., 
bottled water) shall be provided within 2 10 working business days of receipt of a 
laboratory report identifying the first detection of chromium in a private supply well at or 
above the MCL. Permanent Long-term replacement water shall be provided within 45 
days of such detection.  This action requires that PG&E conduct sampling of domestic 
wells in the Hinkley and Harper Dry Lake Valleys.  This requirement for replacement 
water does not supersede previous, existing or future requirements to implement 
mitigation measures contained in the 2013 Environmental Impact Report pertaining to 
replacement water for private supply wells affected due to remedial activities; for 
example, those requirements specified in Board Order No. R6V-2014-0023.   

 
43. The affected area is defined as all domestic or community wells located laterally within 

one mile downgradient or cross-gradient from the 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) plume 
boundaries (whether contiguous or non-contiguous) based upon monitoring data drawn in 
the most current quarterly site-wide groundwater monitoring report submitted by PG&E. 
The affected area may change based on new data collected and evaluated each quarter. 
 

44. Affected wells are defined as domestic or community wells in the domestic well 
sampling area defined in the “Groundwater Monitoring and Reporting Program, CAO No. 
R6V-2015-PROP”, Attachment 8, affected area containing chromium in concentrations 
(measured at any time by PG&E or by local, state or federal agencies) that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb Cr(T).   

 
Independent Consultant 

 
45. The Water Board recognizes the significant community interest in the site and the 

challenges community members may have in evaluating and understanding the technical 
aspects of this site and cleanup actions.  The Hinkley community is in a rural setting in 
the unincorporated area of San Bernardino County.  Community members are made up 
of different income levels and ethnicities. The Lahontan Water Board is committed to 
principles of environmental justice. This means providing fair treatment of people of all 
races, cultures and incomes with respect to the development, adoption, implementation, 
and enforcement of environmental laws, regulations, and policies. (Gov. Code § 
65040.12(e).) Fair treatment means that “no group of people should bear a 
disproportionate share of the negative environmental consequences resulting from 
industrial, governmental and commercial operations or policies.” (U.S. EPA 
http://www.epa.gov/environmentaljustice/basics/index.html.) The goal of environmental 
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justice is “for everyone to enjoy the same degree of protection from environmental and 
health hazards and equal access to the decision-making process to have a healthy 
environment in which to live, learn, and work.” (Id.) 

 
46. Therefore, it is important to the Water Board that environmental justice is promoted by 

ensuring that the cleanup and abatement of chromium contamination of this area 
promotes equity and affords fair treatment, accessibility and protection for all members of 
the community. To effectively participate in evaluating and understanding the technical 
aspects of cleanup actions, the Water Board finds it is essential that the community have 
access to independent consultants.  The cost of this effort shall be borne by PG&E 
pursuant to Water Code section 13304.   

 
Legal and Regulatory Authorities 
 

47. This Order conforms to and implements policies and requirements of the Porter-Cologne 
Water Quality Control Act (Division 7, commencing with Water Code section 13000) 
including (1) sections 13267 and 13304; (2) applicable State and federal regulations; (3) 
all applicable provisions of statewide Water Quality Control Plans adopted by the State 
Water Resources Control Board (State Water Board) and the Water Quality Control Plan 
for the Lahontan Region (Basin Plan) adopted by the Lahontan Water Board including 
beneficial uses, water quality objectives, and implementation plans; (4) State Water 
Board policies and regulations, including State Water Board Resolution No. 68-16, 
Statement of Policy with Respect to Maintaining High Quality of Waters in California; 
Resolution No. 88-63, Sources of Drinking Water; Resolution No. 92-49, Policies and 
Procedures for Investigation, and Cleanup and Abatement of Discharges under Water 
Code Section 13304; California Code of Regulations (CCR) Title 23, Chapter 16, Article 
11; CCR Title 23, section 3890 et. seq.; and (5) relevant standards, criteria, and 
advisories adopted by other State and federal agencies. 

 
Consideration of California Water Code section 106.3 

 
48. Water Code section 106.3 establishes a state policy that every human being has the 

right to safe, clean, affordable, and accessible water adequate for human consumption, 
cooking, and sanitary purposes, and directs state agencies to consider this policy when 
adopting regulations pertinent to water uses described in the section, including the use 
of water for domestic purposes.  This Order promotes that policy by requiring PG&E, in 
accordance with time schedules, to clean up its past hexavalent chromium discharges to 
reach, at a minimum, maximum contaminant levels designed to protect human health 
and ensure that water is safe for domestic use. This Order also requires replacement 
drinking water where PG&E has affected individual domestic water supplies to the point 
where maximum contaminant levels are exceeded, and replacement water plans when 
there is a threat of exceedance. 

 
California Environmental Quality Act 
 

49. This Order is a project for purposes of the California Environmental Quality Act (CEQA) 
and is subject to the provisions of CEQA (Public Resources Code, section 21000 et seq.).  
The Water Board is the lead agency for this Project, and certified an Environmental 
Impact Report (EIR) at a public meeting on July 17, 2013 (Resolution R6V-2013-0060).  
The EIR analyzed the impacts of foreseeable cleanup activities, including those that may 
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be implemented under this Order, such as groundwater extraction and application to 
agricultural treatment units, in-situ remediation, and freshwater injection.   

 
50. The EIR describes potentially significant environmental impacts that may occur as a 

result of implementing cleanup activities.  Potentially significant and unavoidable impacts 
were identified for the following water quality and biological resources: 

 
a. Impacts to water quality in the Hinkley Valley aquifer due to remedial actions:  

 Temporary chromium plume bulging; 
 Temporary increase in remedial byproducts, including those related to agricultural 

treatment units: 
o Total dissolved solids 
o Uranium and other radionuclides 

 
b. Impacts to biological resources due to construction of agricultural units: 

 Conflicts with wildlife movement (i.e., desert tortoise migration corridors could be lost 
due to new agricultural fields for remediation purposes) 

 
51. This Order requires cleanup of chromium-contaminated groundwater to interim 

remediation targets, including background conditions, which may result in one or more 
significant and unavoidable impacts described above.  Findings required by CEQA 
sections 15091 through 15093, regarding any significant environmental effect of the 
project, including a statement of overriding considerations, were adopted by the Water 
Board in Board Order No. R6V-2014-0023.   

 
 
IT IS HEREBY ORDERED that, pursuant to the Water Code sections 13267 and 13304, PG&E 
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: 
 
I. PG&E shall implement on-going corrective actions, including but not limited to 

agricultural treatment units (ATUs), in-situ remediation, and freshwater injections.  
Corrective actions shall be conducted in accordance with approved workplans, WDRs, 
Notices of Applicability (see Attachment 4, “Active Water Board Orders and Notices 
Authorizing Clean Up Actions”), monitoring programs, or as modified with the Water 
Board’s or its Executive Officer’s approval. 

 
II. PG&E shall not cause or permit any additional waste chromium to be discharged or 

deposited where it is, or probably will be, discharged into waters of the State. 
 

III. PG&E shall upload all technical documents, such as workplans, reports, letters, 
memorandums, etc., to the State Water Resources Control Board’s Geotracker 
database, within one business day of the document date, so that they can be viewed by 
the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL0607111288 

 
IV. Chromium Plume Definition in the Upper Aquifer 
 

PG&E shall define the extent of total and hexavalent chromium in the upper aquifer from 
the source area at the compressor station into the Harper Dry Lake Valley where 
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chromium discharge threatens beneficial uses.  As of the date this Order is issued, 
undefined plume areas are: east of Summerset Road and Acacia Street; eastern boundary 
for the Hinkley Valley northern plume; northwest of MW-154S1, north and west of MW-
196; and east and west of Hinkley Road starting at MW-161 and north to Grasshopper 
Road. 

 
A. To achieve defining the chromium plume to the maximum background levels, PG&E 

shall conduct the following actions in areas where access is currently allowed: 
 

1. Install monitoring well Red Hill 5, east of Hinkley Road at Burnt Tree Road, as 
proposed in the “Status Report for Northern Areas,” dated April 24, 2014 (see 
Finding 19) and confirmed in an October 22, 2014 electronic message.  
Following installation and development, add the well to the Groundwater 
Monitoring and Reporting Program (Attachment 8 of this CAO) beginning first 
quarter 2015. 
 

1. 2. Within 30 days of the date this Order is issued, submit a workplan 
proposing a multi-depth monitoring well location within the 2,700-foot distance 
separating Summerset Road and MW-110S on Acacia Street in the southern 
plume where chromium concentrations at both locations exceed maximum 
background levels. The workplan shall include proposed well designs and 
describe the method and manner of installation.  In addition, the workplan 
shall evaluate potential well installation areas north and west of MW-196 out to 
one mile.  If a location is accessible, the workplan shall propose multi-depth 
monitoring wells and describe the method and manner of installation.  If the 
location is not accessible, explain why. 
 

2. 3. Install the wells required in Order IV.A.21 within 90 days of the Executive 
Officer’s approval.  Following development and sampling, add the new wells 
to the Groundwater Monitoring Program (see Attachment 8) beginning in 
third quarter 2015.   

 
B. PG&E shall submit a workplan to install monitoring wells (for further plume definition) 

to the Water Board within 30 days of any change in land access status. Changes 
in land access status include, but are not limited to, being provided access to 
private property by the owner, acquisition of private property, and approval from 
agencies, such as Department of Fish and Wildlife, to lands that may be considered 
endangered species habitat or threatened species habitat. The workplan shall state 
the date of the change and propose a multi-depth monitoring well(s) to determine 
chromium concentrations in groundwater at that location.  The workplan shall include 
proposed well designs and describe the method and manner of installation.   

 
C. Unless otherwise ordered, all monitoring wells required by the Water Board shall be 

installed, developed, and sampled within 6 months of the date of approval when 
access to land is allowed. 

 
D. All monitoring wells installed under requirements in this Order shall be added to the 

Groundwater Monitoring and Reporting Program (MRP) (see Requirement VIII, 
Attachment 8) upon the first sampling event.  Monitoring well designs and boring logs 
shall be included as attachments in quarterly groundwater monitoring reports.  All 
new wells shall be sampled at a quarterly frequency. 
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V. Southern Plume Containment 
 

A. For the purposes of this Order, southern plume containment is defined as: 
 

1. No further migration or expansion of the chromium plume to locations where 
hexavalent chromium and total chromium is below maximum background 
levels, or 
 

2. No further migration or expansion of the 50 ppb Cr(VI)/Cr(T) or 10 ppb 
Cr(VI)/Cr(T) boundaries to outside the area(s) of hydraulic capture in all 
directions in the southern chromium plume. 

 
B. As of the date this Order is issued, PG&E shall continuously implement previously 

approved, or as subsequently approved by the Executive Officer, groundwater 
extraction to contain the southern chromium plume.  Currently, groundwater 
extraction between Santa Fe Avenue and Thompson Road is at an annual average 
pumping rate of 1,111 gallons per minute and discharged to agricultural treatment 
units.   
 

B. C. Beginning July 15, 2015, and every three months thereafter, PG&E shall submit 
quarterly capture metric reports containing monthly capture metric information to 
verify containment of the southern plume from migration.  Report information shall 
include groundwater elevation data, groundwater extraction rates, capture metrics, 
and maps showing the location for all referenced wells and monitoring data and 
chromium plume boundaries.  The report shall provide a conclusion as to whether 
the 50 ppb Cr(VI)/Cr(T) or 10 ppb Cr(VI)/Cr(T) boundary line has migrated or 
expanded 1,000 feet or more in distance from boundaries to outside the area(s) of 
hydraulic capture established as of the date this Order is issued. 

 
C. D. Compliance with containment requirements will be determined by (1) comparing 

hydraulic gradients or groundwater flow direction vectors calculated from 
groundwater elevation data from select well pairs/triplets and piezometers (2012 
capture metrics), as outlined in Attachments 5-7, and (2) comparing the 50 ppb 
Cr(VI)/Cr(T)  and 10 ppb Cr(VI)/Cr(T) boundaries to plume maps as of the date this 
Order is issued.  PG&E is in violation of this Requirement if at any time any of the 
following conditions occurs: 

 
1. The third consecutive month of data (e.g., January, February, and March) 

indicates that the well pair/triplet capture metrics are still not being met; or 
 

2. If approved capture metrics are not met 3 out of 12 months during the course 
of one year (e.g. July 2015 through July 2016); or 

 
3. If the 50 ppb Cr(VI)/Cr(T)  or 10 ppb Cr(VI)/Cr(T) boundaries migrate or 

expand to outside the area(s) of hydraulic capture 1,000 feet or more from 
current boundaries during any monitoring event. 

 
D. E. Should any of the above conditions occur, then by the 15th of the month following 

the quarterly report submittal, PG&E shall submit a contingency plan to re-establish 
capture as soon as practical.  The contingency plan shall propose contingency 
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monitoring wells located downgradient and cross gradient to the original capture 
zone boundary set in 2012 and a monitoring program for verifying plume capture.  
Upon approval by the Executive Officer, PG&E shall implement the contingency plan 
according to the schedule that has been approved or issued.  All contingency 
assessments and subsequent corrective actions shall be described in monthly 
capture metric reports due by the 15th of each month.  Reports shall provide data and 
information to demonstrate progress towards resuming plume capture.  Reports shall 
also include maps that show the location of all referenced wells, monitoring data, 
original plume boundary lines, and water supply wells within one-half mile of the 
original capture zone boundary lines. 
 

E. F. PG&E shall notify the Water Board within one week when contingency actions 
are taken.  The notice shall identify the date or instance leading to the contingency 
action, what the action is, and monitoring actions to be undertaken for verifying the 
contingency action is effective.  A map shall accompany all data showing referenced 
wells, monitoring data, plume boundary lines, and water supply wells within one-half 
mile of the capture zone boundary lines. 
 

F. G. As remediation continues with time, it is expected that chromium concentrations 
will decrease and plume lines will constrict inward and southward.  In such an 
instance, it may not be prudent or optimal to continue operating an extraction well 
network and waste groundwater for the sole purpose of hydraulic containment for low 
chromium concentrations.  As described in Finding 25 26, PG&E may propose a 
more optimal alternate hydraulic capture zone than the current one in place.  An 
alternate proposal shall consist of the following information: groundwater elevation 
and chromium monitoring data, maps showing change in chromium plume 
configuration over time, proposed alternate capture zone and capture metrics, and a 
contingency plan proposing corrective actions and contingency monitoring wells 
cross and downgradient of the alternate hydraulic capture zone for monitoring 
chromium concentrations.  The alternate hydraulic capture zone and metrics shall be 
implemented upon approval by the Executive Officer. 

 
G. H. Should an approved alternate hydraulic capture zone be implemented, it is 

expected that some rebounding chromium concentrations may occur in groundwater 
in the original hydraulic capture zone. The Water Board will not find PG&E out of 
compliance with this Requirement if the approved contingency plan, including 
corrective actions and monitoring program, is implemented and the 50 ppb 
Cr(VI)/Cr(T) or 10 ppb Cr(VI)/Cr(T) boundaries do not migrate or expand 1,000 feet 
or more in place during any monitoring event from capture boundaries established 
prior to the alternate hydraulic capture boundaries. 

 
H. I. Consistent with CAO R6V-2008-0002A2, this Order allows for the lateral migration 

of the 4 ppb hexavalent chromium eastern plume boundary in the southern plume to 
no more than 1,000 feet (see Attachment 3, "Area of Allowed Plume Expansion") 
during implementation of remedial actions, provided PG&E can contain chromium 
from migrating to the north. If PG&E is unable to provide data and information that 
clearly indicates chromium in this expanded area is being captured in the 
downgradient flow direction, it will constitute a violation of Requirement V for 
southern plume containment. 

 
VI. Cleanup Requirements 
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A. As of the date this Order is issued, PG&E shall continuously2 implement previously 

approved accepted on-going corrective actions, including but not limited to, 
agricultural treatment units (ATUs), in-situ remediation, and freshwater injections 
(see Finding Nos. 22 23 and 23 24).  Corrective actions shall be conducted in 
accordance with approved accepted current and future workplans, WDRs, Notices of 
Applicability, monitoring programs, or as modified with the Executive Officer’s 
approval. Changes or reduction in corrective actions (the latter is defined by more 
than 10 percent reduced operation on a monthly basis) shall require Water Board 
concurrence prior to implementation.   
 

B. PG&E shall submit an annual operational plan in conjunction with the Annual 
Cleanup Status and Effectiveness Reports, as required in Groundwater Monitoring 
and Reporting Program, CAO No. R6V-2015-PROP, Attachment 8.  Corrective 
actions will also be conducted at a level specified in the annual operational plan.  
Reductions in corrective actions of more than 10 percent on a monthly basis as 
compared to the annual operational plan shall require notification to Water Board 
staff prior to implementation.   

 
C. B. Enhanced cCorrective actions may be are needed in the areas listed below based 

on monitoring results. slow or poor results of on-going corrective actions to reach 
cleanup of chromium in groundwater. 

 
1. Southern Plume 

 
a) “Western Finger” 

 
PG&E shall clean up and abate chromium concentrations greater than maximum 
background levels west of Serra Road between Highway 58 and Acacia Street.  
During 2014, greater than maximum background levels existed at monitoring well 
locations MW-121, MW-153, and MW-169. 

 
i. PG&E shall continue on-going remedial activities in accordance 

with the Water Board’s October 30, 2013 conditional acceptance of 
the Western Area Action Plan (extraction of contaminated 
groundwater) and the Water Board's February 25, 2014 comment 
letter on the Action Plan for Western Area. PG&E shall collect 
groundwater samples from monitoring wells in the area of the 
western finger consistent with the Groundwater Monitoring and 
Reporting Program, CAO No. R6V-2015-PROP”, Attachment 8. 
 

ii. If Cr(VI) concentrations equal or exceed 10 ug/L at one or more of 
the monitoring wells set forth in Table 1 for two consecutive 
sampling events, PG&E shall submit a technical report within 60 
calendar days from submittal of the quarterly site-wide groundwater 
monitoring report proposing additional actions to remediate the 
observed exceedances.   

 
 

                                                            
2 The term "continuously" as used in section VI.A does not apply to emergency interruptions or routine maintenance.   
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Table 1. Western Area 
Sentry Wells

MW-57D 
MW-57S 
MW-58 
MW-59 

MW-118S 
MW-147D 
MW-147S 
MW-148S 
MW-164S 
MW-168D 
MW-168S 
MW-201D 
MW-201S 
MW-202D 
MW-202S 

 
iii. No later than 60 days following acceptance of the United States 

Geological Survey (USGS) Background Study Preliminary Results 
Report by the Regional Board staff, PG&E shall submit a technical 
report to the Regional Board Executive Officer regarding the 
feasibility of achieving background concentrations in the area of the 
western finger using the existing remedial activities, including an 
estimated cleanup timeframe if applicable.  If additional remedial 
actions are required to achieve background levels, the technical 
report shall include a proposal to implement such activities.  If at 
any time USGS background study information becomes publically 
available demonstrating the chromium in the western finger is 
predominantly naturally occurring, no further remedial activities will 
be required in this area upon approval from the Regional Board 
Executive Officer. 
 

i. Continue implementing on-going corrective actions in accordance with 
the Water Board’s October 30, 2013, conditional acceptance of the 
Western Area Action Plan (extraction of contaminated groundwater).   

 
ii. Reach and maintain maximum background levels in all monitoring 

wells in the “Western Finger” west of Serra Road by July 31, 2016. 
 

b) Lower Aquifer 
 

PG&E shall clean up and abate chromium concentrations greater than non-
detect levels in the lower aquifer.  During 2014, greater than non-detect 
concentrations exist at: MW-23C, MW-28C, MW-31C, MW-42C, MW-92C, and 
MW-100C. 

 
i. Continue implementing on-going groundwater extraction east of 

Mountain View Road to remediate chromium in lower aquifer 
groundwater, as proposed in PG&E’s November 7, 2014 “Plan for 
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Enhancement of Lower Aquifer Remedy” and in accordance with the 
Water Board’s conditional acceptance dated December 22, 2014. 
 

ii. By March 31, 2015, install extraction well EX-37, east of Mountain 
View Road and south of Santa Fe Road, as proposed in the 
November 7, 2014 Memorandum from Arcadis and CH2MHill. 
 

iii. Begin pumping from EX-37 by June 30, 2015. Disposal options for 
extracted groundwater may include but are not limited to temporary 
or permanent storage tank(s), agricultural fields, and the South 
Central Reinjection Area (SCRIA). 
 

iv. Reach and maintain non-detectable chromium concentrations in all 
lower aquifer monitoring wells by December 31, 2018. 

 
c) For all remaining areas of the southern plume, reach the following cleanup 

goals in the upper aquifer by the listed timeframes: 
 

i. Reach and maintain 50 ppb Cr(VI) and Cr(T) in 90% of all 
monitoring wells having chromium detection above the 50 ppb 
Cr(VI) and Cr(T) plume as of the date this Order is issued, by 
December 31, 2021 2025, as reported in the fourth quarter 2025 
groundwater monitoring report. The 90th percentile shall be based 
on the number of monitoring well locations where chromium 
concentrations exceed 50 ppb Cr(VI) and Cr(T) as of the date this 
Order is issued, as shown in Table 8.1 of Attachment 8.   
 

ii. Reach and maintain 10 ppb Cr(VI) and Cr(T) in 80% of all 
monitoring wells having chromium detection between the 10 ppb 
Cr(VI) and Cr(T) and 50 ppb Cr(VI) and Cr(T) plumes as defined 
on the date this Order is issued, by December 31, 2026 2032, as 
reported in the fourth quarter 2032 groundwater monitoring report. 
The 80th percentile shall be based on the number of monitoring 
well locations where chromium concentrations exceed 10 ppb 
Cr(VI) and Cr(T) as of the date this Order is issued, as shown in 
Table 8.1 of Attachment 8.   
 

iii. Every four years, PG&E will evaluate chromium cleanup actions to 
reach the cleanup goals and submit a four-year comprehensive 
cleanup status and effectiveness report, per the requirements of 
Attachment 8, CAO MRP. If actions are not achieving expected 
reductions in chromium concentrations, a workplan outlining 
recommendations and an implementation schedule to increase 
effectiveness will be submitted by the deadlines listed in 
Attachment 8, CAO MRP.  PG&E may request an extension of the 
cleanup goals and timelines which will be subject to Water Board 
review and approval. 

 
2. Northern Plumes 
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a) PG&E shall clean up and abate chromium “hot spots” in the two northern plumes, 
or any division of the two plumes. “Hot spots” are defined as: 
 

i. any domestic well having Cr(VI) equal to or exceeding 10 µg/l during any 
one sampling event; or  

ii. any monitoring, extraction, remediation well or piezometer having 
hexavalent chromium concentrations greater than 10 µg/L within one half 
mile upgradient of any active domestic well and meeting any of the 
following conditions (triggers):  

 
1. Fifty percent (50%) or more increase above Cr(VI) concentrations 

reported in second quarter 2015 that persist for two consecutive sampling 
events;  

2. Increasing statistical trend (using Mann-Kendall) over four sampling 
events. 

 
b) Within 30 days of receiving laboratory reports contain data indicating one or 

more of these triggers are met, submit a workplan and implementation schedule 
proposing the method and manner to remediate chromium “hot spots” in 
groundwater. Identify all wells that trigger this action and describe their general 
location. The workplan shall propose a cleanup action to begin within 45 days of 
the date of the workplan. Describe remedial equipment needed and expected 
operational actions to return Cr(VI) concentrations back to second quarter 2015 
levels or less. Provide an estimated cleanup time and basis for the estimate if 
possible. 

c) If at any time USGS background study information becomes publically available 
demonstrating the chromium in the Northern Area or in specific Northern Area 
hot spots is predominantly naturally occurring, no further remedial activities will 
be required in this area upon approval from the Regional Board Executive 
Officer. 
 

a. PG&E shall clean up and abate chromium “hot spots” in the two northern plumes, 
defined as any monitoring, extraction, remediation well or piezometer data having 
hexavalent or total chromium concentrations greater than 10 ppb as of the date 
this Order is issued.  As of the date this Order is issued, “hot spots” exist at MW-
154S1, MW-193S3, and MW-196S2.  PG&E shall also clean up groundwater in 
the upgradient flow direction of any domestic/community/agricultural well with 
data showing chromium concentrations greater than 3.1 ppb Cr(VI) or 3.2 ppb 
Cr(T): wells 11-10, 21N-03, 21N-04, 21N-05, 28N-04, 28N-05, and 33N-02. 

 
b. By August 31, 2015, submit a workplan to remediate “hot spots” in groundwater 

within one mile of any domestic well containing concentrations greater than 3.1 
ppb Cr(VI) or 3.2 ppb Cr(T).  Identify the domestic well number and describe its 
general location.  The workplan shall propose a cleanup action to begin by 
January 2, 2016 to remediate groundwater so as to reach maximum chromium 
background levels in the domestic well within an 18-month period of 
implementation. 
 

c. By November 30, 2015, where no or insufficient monitoring well data exist, 
submit a workplan to remediate chromium in groundwater upgradient of domestic 
wells where data shows concentrations greater than 3.1 ppb Cr(VI) or 3.2 ppb 
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Cr(T).  Identify the domestic well number and describe its general location.  The 
workplan shall propose a cleanup action to begin by April 1, 2016 to remediate 
groundwater so as to reach maximum chromium background levels in the 
domestic well within a 36-month period of implementation. 

 
d. By February 28, 2016, submit a workplan and implementation schedule to 

remediate remaining “hot spots” in the two northern plumes not already 
addressed in Requirements VI.2.a and b.  Identify the monitoring well number 
and describe its general location. Provide a time schedule for remedial actions 
proposed and the estimated time to reach maximum background chromium 
levels for wells having concentrations between 10 ppb and 99 ppb Cr(VI)/Cr(T) 
as of the date this Order is issued and to 10 ppb  Cr(VI)/Cr(T) for wells having 
concentrations of 100 ppb Cr(VI)/Cr(T) or greater as of the date this Order is 
issued. 

 
e. If after October 31, 2015, new “hot spots” in monitoring, extraction, remediation 

wells and piezometer wells are identified in future quarterly groundwater 
monitoring reports, within 45 days of the quarterly report due date, submit a 
workplan and implementation schedule proposing the method and manner to 
remediate the “hot spot.” Identify the well number and describe its general 
location.  Provide an estimate cleanup time and basis for the estimate. 

 
VII. Replacement Water Supply 

 
A. Beginning with second third quarter 2015, within each quarterly groundwater 

monitoring report required in section VIII X below, provide an analysis whether 
any domestic well within the domestic well sampling area defined in the 
“Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP”, 
Attachment 8, a revised affected area contains hexavalent chromium 
concentrations exhibiting an increasing trend indicating likely future exceedances 
of the hexavalent chromium MCL within one year, or any private supply well with 
hexavalent chromium concentrations within 20 percent of the hexavalent 
chromium MCL (i.e., 8 ppb Cr(VI)). 

 
1. Interim Replacement Water Supply 

 
a) Within 2 10 business days of receipt of a laboratory report 

identifying an affected well as defined by Finding 44 (i.e., an active 
domestic or community well containing chromium linked to 
PG&E’s historical releases in concentrations that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb Cr(T)) 
the submittal of each quarterly report delineating a revised 
affected area, supply interim uninterrupted replacement water 
(i.e., bottled water or equivalent) to users of such affected wells. to 
all those served by domestic and community wells in the affected 
area (Finding 43) where those wells are determined to be affected 
as defined in Finding 44 of this Order.  
 

b) Within 7 days of the submittal of each quarterly report delineating 
a revised affected area, provide a report to the Water Board listing 
all properties that have been provided interim uninterrupted water 
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service.  The report shall include the well number and describe the 
general area in Hinkley or the Harper Dry Lake Valley the well is 
located, such as the southern plume, the Hinkley Valley northern 
plume, or Harper Dry Lake Valley northern plume.  If bottled water 
is provided, PG&E shall also list the bottled water service being 
used and the water volume being delivered.  Furthermore, if other 
than commercially available bottled water is being provided, the 
report shall include documentation to show that interim water 
supply meets state primary and secondary drinking water 
standards.  

 
2. Permanent Long-term Replacement Water Supply 

 
a) Within 45 days of a private supply well identified in VII.A., above, in 

quarterly groundwater monitoring reports, submit a workplan proposing 
permanent long-term whole house replacement water supply for all 
indoor uses.  The workplan shall include the well number(s) and describe 
the general area in Hinkley Valley or the Harper Dry Lake Valley the well 
is located.  Proposed permanent long-term replacement water shall 
meet all California primary and secondary drinking water standards, and 
shall have comparable quality for chromium concentrations to that 
historically pumped by the private well owner in the past. prior to waste 
chromium exceeding the MCL within the well, or within 80 percent of the 
MCL.  The workplan shall include the following: 

 
i. An evaluation of at least three different methods to provide 

permanent long-term replacement water supply. 
ii. A discussion on the feasibility and timing to implement each 

method including the needs for permits, approvals, and 
environmental analysis. 

iii. An evaluation of the quantity of water (gallons per minute) that 
can be provided by each method compared with typical 
individual household supply needs.  

iv. An evaluation of the quality of water that can be provided by 
each method in comparison to California primary and 
secondary drinking water standards. 

v. An analysis of wastes that may be generated by each method, 
disposal options, costs, and an analysis of potential 
byproducts in groundwater created by each method.  For 
example, reverse osmosis generates salts and potentially 
others compounds that are typically sent to septic systems. 

vi. An operation, maintenance, and, replacement plan, such as 
for filters, equipment, etc., of each evaluated method.  

vii. A water quality monitoring and reporting plan to verify quality 
and performance of each evaluated method. 

viii. A complete cost analysis including construction, operations, 
maintenance, and replacement plan of each evaluated 
method. 

ix. A contingency plan to ensure uninterrupted replacement water 
supply. 
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x. State how the workplan and recommended method will be 
presented to the owner(s) and users of the affected well(s). 

 
b) Within 45 days of approval by the Executive Officer of a workplan for 

providing permanent long-term water supply, PG&E shall implement 
permanent long-term replacement water supply for all affected wells 
identified in section 1 above.  Implementation shall be conducted with the 
well owner’s permission.   

 
c) Within 150 days of identification of affected wells identified in section 1 

above, provide a report to the Water Board listing all properties that have 
been provided permanent long-term uninterrupted replacement water 
supply.  The report shall include: the affected well number and general 
area location, the method used to provide replacement water supply, and 
evidence provided water supply meets state primary and secondary 
drinking water standards.  Describe any problems that may have occurred 
and how and when they were corrected or remedied.  For instance, if 
sampling indicates that alternate water supply does not meet federal and 
state MCLs, describe what corrective actions were implemented to fix the 
problem.  If the well owner did not respond or provide permission to 
access and install permanent long-term water supply, provide evidence of 
such, including actual date and time and manner of communication.  

 
d) Within 45 days of the end of the each quarter, submit quarterly whole 

house water (WHW) monitoring reports containing monitoring information 
on the quality of replacement water supply consistent with the alternate 
water supply monitoring plan, as approved by the Executive Officer. 
Describe all actions completed during the quarter, such as operation and 
maintenance. Describe any problems that may have occurred and how 
and when they were corrected or remedied. Provide proof that monitoring 
data has been sent to the owner of the affected well(s).  Quarterly WHW 
reports will be due February 15, May 15, August 15, and November 15 of 
each year. 

 
VIII. Independent Consultant 
 

A. PG&E shall continue to fund an independent consultant(s) that can provide technical 
information, education, and advice to community members on matters subject to 
regulation by the Water Board related to the chromium groundwater pollution in 
Hinkley.  The independent consultant(s) shall not be involved in any aspect of this 
site (consulting for PG&E or involved in any litigation, and be willing to sign such a 
document stating such) and be accepted by PG&E and the Water Board or the 
Executive Officer.   

 
B. Annually, on February 1 starting in 2016, PG&E must submit a report to the Water 

Board including the scope of work and budget for the previous year and the next 
twelve month period. This report must provide evidence that adequate funds were 
made available in the past twelve months and are being made available for the next 
twelve months to complete the following at a minimum (or submit an alternative plan 
of equivalent effort and effectiveness in meeting the community’s needs): 
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1. An annual report and presentation to the Water Board on the independent 
consultant’s efforts within the Hinkley community. 

2. A minimum of six community newsletters each year to disseminate information to 
Hinkley residents. 

3. A minimum of four public meetings held in the Hinkley community. 
4. Availability for one on one communications with individual or groups of Hinkley 

residents (at least 100 hours of availability). 
5. Production of technical reviews, written comments and presentations to respond 

to Water Board orders, PG&E reports, USGS reports and other technical 
materials related to the chromium remediation (e.g. new cleanup technology). 

6. Outside expert on matter(s) of greatest concern to the community. 
 

C. The annual workplan is subject to Water Board Executive Officer approval. 
 
General Provisions 
 
IX. Plan Approval and Implementation 

 
All plans required by this Order require the Water Board’s approval, and shall be 
incorporated and implemented as part of this Order whether expressly stated above or 
not.  Any violation of an approved plan required by this Order shall be considered a 
violation of this Order.  The Executive Officer is hereby delegated the authority to 
approve, conditionally approve, or reject plans submitted in accordance with this Order.    
 

X. Groundwater Monitoring and Reporting Program 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports.  The Monitoring and 
Reporting Program (MRP) is incorporated as Attachment 8 in this Order. The MRP 
establishes monitoring requirements consistent with the California Water Code to 
evaluate compliance with the terms and conditions of this Order, and to assure 
protection of waters of the state and restoration of beneficial uses.  
 

XI. Laboratory Analysis 
 

All water sample analyses shall utilize the most recent testing methods.  Testing for 
Total Chromium analysis shall be done using United State Environmental Protection 
Agency (US EPA) Methods 6010B or 6020A to a reporting limit of 1 ppb.  Testing for 
hexavalent chromium shall be conducted in accordance with US EPA Method SW 218.6 
with a reporting limit of 0.12 ppb.  A pert per billion is equivalent to micrograms per liter 
or µg/L also reported by laboratories.  The laboratory used shall be certified by the 
California Environmental Laboratory Accreditation Program (ELAP). If best available 
technology in the future allows for better testing methods adopted by the State of 
California or lower detection levels, PG&E shall implement the better method or 
detection level. 

 
XII. Certifications for all Plans and Reports 
 

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 PG&E, 
or an authorized representative of PG&E, certifying under penalty of perjury in 
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conformance with the laws of the State of California that the workplan and/or report is 
true, complete, and accurate.  Hydrogeologic reports and engineered plans shall be 
prepared or directly supervised by, and signed and stamped by a Professional Geologist 
or Civil Engineer, respectively, registered in California.  It is expected that all 
interpretations and conclusions of data in these documents to be truthful, supported with 
evidence, with no attempts to mislead by false statements, exaggerations, deceptive 
presentation, or failure to include essential information. 
 
All Reports shall be submitted in hardcopy to the South Lake Tahoe and Victorville 
offices of the Lahontan Regional Water Quality Control Board:  
 
Lisa Dernbach 
2501 Lake Tahoe Blvd.  
South Lake Tahoe, CA 96150 
 
Robin Coale 
14440 Civic Drive, Suite 200 
Victorville, CA 92392 
 

XIII. Duty to Submit Other Information 
 
When the Discharger becomes aware that it has failed to submit any relevant facts in 
any report required under this CAO, or submitted incorrect information in any such 
report, the Discharger shall promptly submit such facts or information to the Water 
Board. 

 
XIV. Liability for Oversight Costs Incurred by the Water Board 
 

PG&E shall be liable, pursuant to Water Code 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.  PG&E shall reimburse the Water Board for all 
reasonable costs associated with site investigation, oversight, and cleanup.  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 this site 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. 
 

XV. 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 as 
additional information becomes available. 

 
XVI. Enforcement  
 

Failure to comply with the requirements, terms, or conditions of this Order will result in 
additional enforcement action that may include the imposition of administrative civil 
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liability pursuant to California Water Code sections 13268 and 13350, or referral to the 
Attorney General of the State of California for civil liability or injunctive relief.  The Water 
Board reserves its rights to take any enforcement action authorized by law. 
 

XVII. Permits or Approvals 
 
This Order does not alleviate the responsibility of PG&E to obtain necessary local, state, 
and/or federal permits to construct or operate facilities or take actions necessary for 
compliance with this Order.  This Order does not prevent imposition of additional 
standards, requirements, or conditions by any other regulatory agency. This Order does 
not authorize any act that results in the taking of a threatened or endangered species or 
any act that is now prohibited, or becomes prohibited in the future, under either the 
California Endangered Species Act (Fish and Game Code sections 2050 to 2097) or the 
federal Endangered Species Act (16 U.S.C.A. sections 1531 to 1544). If a “take” will 
result from any act required by this Order, PG&E shall obtain authorization for an 
incidental take from appropriate authorities prior to taking action. PG&E is responsible 
for meeting all requirements of the Endangered Species Acts for any acts required by 
this Order. 

 
XVIII. Replacement of Prior Orders 

 
This Order replaces all requirements of CAO No. R6V-2008-0002 and amendments; and 
CAO No. R6V-2011-0005 and amendments. In addition, this Order replaces 
requirements in Investigative Order Nos. R6V-2011-0079 and R6V-2013-0051; and 
Executive Officer letter directives dated October 4, 2013, December 12, 2013, and 
February 26, 2014.  See Attachment 1 for descriptions of these Orders and Directives. 
This Order shall not preclude enforcement against PG&E for failure to comply with any 
requirement in any other Order issued by the Water Board. The Water Board reserves 
its rights to take any enforcement action authorized by law. 
 

XIX. Attachments Incorporated Herein 
 
The eight attachments referenced in this Order are hereby incorporated herein: 
 

1) CAO and Investigative Orders Replaced by CAO No. R6V-2015-PROP 
2) Location of Chromium Plumes (Third Quarter 2014)  
3) Area of Allowed Plume Expansion 
4) Active Water Board Orders and Notices Authorizing Clean up Actions  
5) Hydraulic Capture Metrics 
6) Hydraulic Capture Monitoring Plan, Shallow Zone of Upper Aquifer 
7) Hydraulic Capture Monitoring Plan, Deep Zone of Upper Aquifer 
8) Groundwater Monitoring and Reporting Program, CAO No. R6V-2015-PROP  

 
XX. 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 shall receive the petition by 5:00 p.m., 30 
days after the date this Order is issued, except that if the thirtieth day following the date 
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of this Order falls on a Saturday, Sunday, or state holiday, the petition shall be received 
by the State Water Board by 5:00 p.m. on the next business day.  Copies of the law and 
regulations applicable to filing petitions may be found on the Internet at: 
http://www.waterboards.ca.gov/public_notices/petitions/water_quality or will be provided 
upon request.   

 
 
 
 
 
___________________________________                           ___________________ 
PATTY KOUYOUMDJIAN      Date 
EXECUTIVE OFFICER 
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Attachment 8 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LAHONTAN REGION 

 
CLEANUP AND ABATEMENT ORDER  

NO. R6V-2015-PROP 
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 
 

Groundwater Monitoring and Reporting Program 
 

___________________________San Bernardino County_____________________ 
 
California Water Code section 13267 authorizes the Regional Water Quality Control 
Board (Water Board) to require technical and monitoring reports.  This Monitoring 
Program establishes monitoring requirements consistent with the California Water 
Code.  Pursuant to Water California Water Code section 13223, this monitoring program 
may be amended by the Water Board Executive Officer.   
 
This monitoring and reporting program (MRP) requires PG&E to collect water samples, 
conduct monitoring actions, and submit technical reports to evaluate compliance with 
the terms and conditions of this Order, and to assure protection of waters of the state 
and restoration of beneficial uses.  Consistent with Water Code section 13267, this 
Order requires implementation of a MRP that is intended to verify the effectiveness of 
remediation, track progress toward meeting remediation targets, evaluate threats to and 
monitor water quality in private supply wells.   
 
I. GROUNDWATER MONITORING REQUIREMENTS 
 

A. Beginning second quarter 2015, and every quarter (three months) thereafter, 
PG&E shall implement a site-wide monitoring well and domestic well sampling 
and monitoring program.  Monitoring well and domestic/community/agricultural 
well sampling shall be conducted at the frequency and using the criteria 
prescribed in this “Groundwater Monitoring and Reporting Program.” 
 

B. PG&E shall: 
1. Collect groundwater elevation data to the nearest 0.01 foot from all 

monitoring wells required for that quarter. 
2. Collect groundwater samples from monitoring wells and 

domestic/community/agricultural wells required for that quarter. Active is 
defined as any water supply well used during that quarter or planned for use 
within the next six months.  Active wells include those wells on PG&E-owned 
property and used that quarter for any purpose.  Inactive wells are defined as 

6-243



Pacific Gas & Electric Company  2  R6V‐2015‐PROP 
Attachment 8    Monitoring and Reporting Program 

 
 

any water supply well not used that quarter or not planned for use within the 
next six months. 

3. Water samples shall be analyzed for Cr(VI) using EPA Method 218.6 with a 
reporting limit detection level of 0.12 parts per billion (ppb) and Cr(T) using 
EPA Method 6020A or 6010B  with a reporting limit detection level of 1 ppb. 

 
C. Southern Plume Area, including “Western Finger" and Lower Aquifer 

 
This area is defined as the southern plume area connected to the source area at 
the Facility, shown in CAO Attachment 2.  Within this area, the Discharger shall 
conduct the following sampling to meet the following objectives: 

 
1. To track remediation effectiveness, sampling will be conducted in 

accordance with the monitoring and reporting programs specified for 
the ATUs and In-Situ Reactive Zones (IRZs) in the permits for those 
systems, as summarized in Attachment A to this MRP. The ATU 
monitoring program is currently established in the ATU WDRs 
(Finding 23) and associated documents.  The IRZ program was 
proposed by the Water Board staff in a letter dated February 19, 
2014 and will be included in a revised IRZ monitoring program that 
will be circulated for public comment along with revised/combined 
Notice of Applicability for the general Waste Discharge Requirements 
for In-situ Activities. 

2. To track the chromium plume, to protect domestic wells, and for 
general monitoring, sampling will be conducted according to the 
chromium monitoring program listed in MRP Attachment A. 
 

Once every year in the Annual Cleanup Status and Effectiveness Reports, the 
monitoring frequency of monitoring wells used to contour the plume boundary 
will be reviewed to determine whether the sampling frequency for an individual 
well should be changed. The decision tree shown in Figure 8.1 (MRP 
Attachment B) will be used to determine if a change in monitoring frequency is 
warranted. 
 

 Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 
concentration is less than 3.1 μg/L for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-
annual. If there are 12 consecutive sampling events of data in which the 
Cr(VI) concentrations are less than 10 μg/L then the sampling frequency 
will be changed to semiannual if either of the two following conditions are 
met: 1) Cr(VI) concentration is greater than 3.1 μg/L and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
sampling events of data or 2) no trend based on 12 consecutive sampling 
events of data.  If these conditions are not met, the sampling frequency 
will remain quarterly.  
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 Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/L for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/L for four consecutive sampling events, 
then the frequency will stay at semi- annual. If the Cr(VI) concentration is 
greater than 3.1 μg/L and there is not an increasing Mann Kendall 
statistical trend, then the sampling frequency will stay semi- annual.  

 The few wells that are monitored on an annual sampling frequency, as 
specified in MRP Attachment A will continue on an annual sampling 
frequency. If changes to sampling frequency for these wells are needed, 
the evaluation will occur separately. 

 This process will not apply to ATU and IRZ program wells which are 
under separate monitoring programs. 
 

MRP Attachment A presents the initial sampling program. This program will be 
updated in the Annual Cleanup Status and Effectiveness Reports each year to 
reflect any changes made in the annual program evaluation or other changes 
made during the year. 
 

1. At wells with concentrations greater than or equal to maximum background 
values as of fourth quarter 2014:  

a) Quarterly sampling at all single monitoring wells and at multi-depth 
monitoring wells showing the highest hexavalent or total chromium detections 
as of fourth quarter 2014. 
b) Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second and third highest hexavalent 
or total chromium detections above maximum background levels as of fourth 
quarter 2014. 
c) Annual sampling in the fourth quarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of fourth quarter 2014. 
 

2. At wells with concentrations less than maximum background values as of 
fourth quarter 2014:  

a) Quarterly sampling at all monitoring wells showing unstable hexavalent or 
total chromium detections below maximum background levels as of fourth 
quarter 2014. "Unstable" is defined as any chromium detection above 
maximum background levels since first quarter 2013. 
b) Semi-annual sampling in second and fourth quarter of each year at all 
monitoring wells showing stable hexavalent or total chromium detections 
below maximum background levels as of fourth quarter 2014.  "Stable" is 
defined as all chromium detections below maximum background levels since 
first quarter 2013. Once four consecutive sampling events show chromium 
concentrations below maximum background levels, sampling frequency can 
be reduced to annual sampling. 
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c) Annual sampling in the fourth quarter of each year at all monitoring wells 
showing hexavalent or total chromium detections that have  always been 
below maximum background levels and were installed and sampled by 
January 2011. 
 

3. “Western Finger” (west of Serra Road) 
a) Quarterly sampling within the plume (i.e., chromium concentrations 
exceed the maximum background levels), at all monitoring wells showing 
hexavalent or total chromium detections above the maximum background 
levels as of fourth quarter 2014.  
b) Semiannual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing hexavalent or total chromium detections 
at or below the maximum background levels as of fourth quarter 2014. 
c) If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 
 

4. Lower Aquifer 
a) Quarterly sampling within the plume (i.e., chromium concentrations 
exceed non-detect levels) at all lower aquifer monitoring wells showing 
hexavalent or total chromium detections above the non-detect level as of 
fourth quarter 2014. 
b) Semiannual sampling outside the plume at all lower aquifer monitoring 
wells showing hexavalent or total chromium detections at or below non-
detect level as of fourth quarter 2014. 
c) If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 
d) If a single well, or all depths at a multi-depth monitoring well location 
contain less than the maximum background levels for four or more 
consecutive sampling events with a stable or decreasing trend, monitoring 
should follow section E below for Outside Plume Boundaries.  

 
D. Northern Plumes Area  
 

This area is defined as north of Thompson Road and into the Harper Dry Lake 
Valley, shown on CAO Attachment 2.  Plume(s) may be contiguous or non-
contiguous.  The Discharger shall conduct the following sampling: 
 

1. Quarterly sampling at all single monitoring wells and at multi-depth 
monitoring wells showing the highest hexavalent or total chromium 
detections greater than the maximum background levels as of fourth quarter 
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2014.  If four consecutive or four out of five samples in different sampling 
periods detect chromium in monitoring wells at decreasing concentrations 
that puts the well into one of the below categories, the Discharger may 
decrease  the sampling frequency accordingly.  In this instance, the new well 
showing the highest chromium concentrations greater than the maximum 
background levels is then moved to a quarterly sampling frequency. 

2. Semi-annual sampling in the second and fourth quarter of each year at 
multi-depth monitoring wells showing the second highest hexavalent or 
total chromium detections as of fourth quarter 2014. 

3. Annual sampling in the fourth quarter of each year for all multi-depth 
monitoring wells showing the third highest hexavalent or total chromium 
detections as of fourth quarter 2014. 

4. Once every year in the Annual Cleanup Status and Effectiveness Reports, 
the sampling frequency of monitoring wells used to contour the plume 
boundary will be reviewed to determine whether the sampling frequency for 
an individual well should be changed. The decision tree shown in Figure 8.2 
(MRP Attachment C) will be used to determine changes to the monitoring 
frequencies. 

 
a) Quarterly Branch: For quarterly monitoring wells, if the Cr(VI) 

concentration is less than 3.1 μg/L for a period of four consecutive 
sampling events, the monitoring frequency will be reduced to semi-annual. 
If the Cr(VI) concentration is greater than 3.1 μg/L and there is a 
decreasing Mann-Kendall statistical trend based on 12 consecutive 
quarters of data and there are 12 consecutive quarters of data in which 
the Cr(VI) concentrations are less than 10 μg/L or no trend based on 12 
consecutive quarters of data and there are 12 consecutive quarters of 
data in which the Cr(VI) concentrations are less than 10 μg/L, then the 
sampling frequency will be changed to semiannual.  For the remaining 
quarterly wells, the sampling frequency will remain quarterly.  

b) Semi-Annual Branch: For semiannual monitoring wells, if the Cr(VI) 
concentration is greater than or equal to 3.1 μg/L for four consecutive 
sampling events and there is an increasing Mann-Kendall trend, then the 
sampling frequency will be changed to quarterly. If the Cr(VI) 
concentration is less than 3.1 μg/L for four consecutive sampling events, 
then the frequency will be changed to annual. If the Cr(VI) concentration is 
greater than 3.1 μg/L and there a not an increasing Mann Kendall 
statistical trend, then the sampling frequency will be decreased to annual.  
If all of the wells in the cluster meet the criteria for annual sampling, the 
well with the highest Cr(VI) concentration will be retained for semi-annual 
sampling. 

c) Annual Branch: For annual monitoring wells, if the Cr(VI) concentration is 
non-detect for four consecutive sampling events, the sampling frequency 
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will be reduced to biennial. If the Cr(VI) concentration is detected within 
four consecutive sampling events and there is an increasing Mann-Kendall 
statistical trend, then the sampling frequency will be increased to semi-
annual. If the Cr(VI) concentration is detected within four consecutive 
sampling events and there is not an increasing Mann-Kendall statistical 
trend, then the sampling frequency will remain annual. 

5. For wells in semi-annual or annual sampling frequency, if two consecutive or 
two out of three samples in different sampling periods detect chromium in 
monitoring wells at increasing or decreasing concentrations that puts the well 
into another of the above categories, the Discharger shall increase or 
decrease, respectively, the sampling frequency accordingly. 

6. If a single well or all depths at a multi-depth monitoring well location contain 
less than the maximum background levels for four or more consecutive 
sampling events with a stable or decreasing trend, monitoring should follow 
section E below for Outside Plume Boundaries.  

 
E. Outside Plume Boundaries (site-wide), Upper Aquifer 
 

Outside all upper aquifer plume boundary lines (except in the “Western Finger”), 
the Discharger shall conduct the following monitoring well sampling: 

 
1. Quarterly sampling at all monitoring wells showing hexavalent or total 

chromium detections between 3.0 ppb Cr(VI) or 3.1 ppb Cr(T) and 80 
percent of the maximum background levels (i.e., 2.5 ppb Cr(VI) or 2.6 ppb 
CrT) as of fourth quarter 2014. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
monitoring wells showing hexavalent or total chromium detections less than  
80 percent of the maximum background levels (i.e., 2.5 µg/l Cr(VI) or 2.6 ppb 
CrT) as of fourth quarter 2014.  

3. Annual sampling in the fourth quarter of each year for all monitoring wells 
showing hexavalent or total chromium detections less than 2.5 ppb Cr(VI) or 
2.6 ppb CrT in four or more consecutive sampling events with a stable or 
decreasing trend. 

4. If four consecutive or four out of five samples in different sampling periods 
detect chromium in monitoring wells at increasing or decreasing 
concentrations that puts the well into one of the above categories, the 
Discharger shall increase or decrease, respectively, the sampling frequency 
accordingly. 

 
E. F. Domestic/Community/Agricultural Water Supply Wells, Northern Plumes1  

 

                                                            
1 Domestic supply well monitoring in the southern plume area is required as part of Board Order R6V‐2014‐0023 
(Waste Discharge Requirements for Agricultural Treatment Units). 
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For the northern plume area, the following sampling requirements apply to all 
water supply wells one-half mile downgradient and cross gradient of any northern 
plume area monitoring well showing detections of total or hexavalent chromium 
above maximum levels.   

 
1. Quarterly sampling at all domestic and community wells having hexavalent or 

total chromium detections at or above drinking water standards following any 
sampling event. 

2. Semi-annual sampling in the second and fourth quarter of each year at all 
domestic and community wells having hexavalent or total chromium 
detections at or above the maximum background levels. 

3. Annual sampling in the fourth quarter of each year at all domestic and 
community wells having hexavalent or total chromium detections below the 
maximum background levels. 

4. If two consecutive or two out of three samples in different sampling periods 
detect chromium in supply wells at increasing or decreasing concentrations 
that puts the well into one of the above categories, the Discharger shall 
increase or decrease, respectively, the sampling frequency accordingly. 

 
F. G. No Monitoring or Domestic Well Sampling is Required for the Following 
 Locations: 
 

1. Southwest (i.e., upgradient) of the Lockhart Fault 
2. On or Eeast of Dixie Road 
3. Redundant monitoring wells (defined as being less than 200 feet from other 

monitoring wells except those screened across different depths) having the 
lower of chromium detections compared to the other nearby well may be 
removed from all sampling events. 

 
II. REPORTING TYPES 

 
A. Quarterly Groundwater Monitoring Reports 
 

Beginning with third quarter 2015, quarterly groundwater monitoring reports for 
site-wide monitoring well and domestic/community/agricultural well monitoring 
are due by October 30, 2015, and every quarter (three months) thereafter (i.e., 
January 30th, April 30th, July 30th, and October 30th of each year).  The quarterly 
reports shall include required information for maps and reports as described 
below in Requirements III.B.1., B.2., and B.3. Chromium plume maps and 
Geotracker submittals shall be implemented according to the due dates 
described in Requirements III II.C. and III II.D. 

 
B. Annual Cleanup Status and Effectiveness Reports, and Operational Plans 
 
 Beginning February 28, 2016, submit annual cleanup effectiveness reports to 

reach target concentrations listed in CAO Requirement VI.  The reports shall 
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describe all clean up actions planned and/or implemented during the previous 
calendar year.  PG&E shall explain why any planned cleanup actions were not 
implemented.  Each report shall discuss the actual effectiveness of the final 
cleanup remedy compared to the prior year’s data and expected effectiveness 
showing the fourth quarter chromium plume boundary for the year before versus 
that year's fourth quarter chromium plume boundary map on the same figure.  
Provide a calculation for chromium mass removed over the year and the 
cumulative mass removed since initial remedial actions were implemented in 
1992.  If current actions are not achieving expected reductions in chromium 
concentrations, the report shall propose recommendations and an 
implementation schedule to increase effectiveness.  Within 30 days of the 
annual report due date, implement the recommended actions that do not 
require Water Board approval.  

 
 Each annual report shall also include operational plans for the upcoming year.  

Operational plans shall be specific to each remediation system (e.g., ATUs, IRZs, 
and freshwater injection areas), and shall describe minimum planned flow rates, 
injection rates, reagent volumes, or other pertinent measures of operational effort 
to maintain plume capture, and demonstrate progress toward meeting 
remediation goals. Subsequent annual status reports shall be submitted by 
February 28 of each calendar year, starting with the year 2017.  In the fourth 
year, the annual report shall be replaced by a four-year Comprehensive Cleanup 
Status and Effectiveness Report, as described in the next section.   

 
C. Four-Year Comprehensive Cleanup Status and Effectiveness Reports 
 
 Beginning March 30, 2020, in lieu of the annual report, submit a report 

containing a comprehensive evaluation of chromium cleanup actions to reach 
target concentrations listed in CAO Requirement VI.  These four-year 
comprehensive reports shall summarize the information listed above in the 
annual reports, II.B, during the previous four years of remedial action.  Each 
report shall contain a figure showing the fourth quarter chromium plume 
boundary map for each of the four years.  Using this figure and other information, 
each report shall compare the fourth year data to data from the previous three 
years to discuss remediation effectiveness.  The fourth year data shall also be 
compared to data from the year this Order is issued, and all intermittent four-year 
reports.  Data collected over the four-year period shall be used to update 
groundwater models for predicting chromium cleanup to target concentrations.  
The report shall also provide research of best available technologies that may be 
available to remediate chromium in groundwater sooner than target deadlines in 
this Order.  Using the groundwater model results, evaluate the progress to reach 
target chromium concentrations by the associated deadlines. Describe whether 
current actions are or are not achieving expected reductions in chromium 
concentrations.  If cleanup actions are not achieving expected reductions, submit 
a workplan within 30 days of the date of the 4-year report due date proposing 
recommendations and an implementation schedule to increase effectiveness.  If 
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best available technology is not recommended, the report and workplan shall 
state why and provide supporting information.  The 4-year reports can consider, 
evaluate, and include corrective actions previously approved by the Water Board. 
Subsequent four-year comprehensive reports shall be submitted by March 30 
every four years, starting with the year 2024. 

 
III. GROUNDWATER MONITORING REPORTS 

 
A.  Quarterly groundwater monitoring reports shall include all monitoring data, 

laboratory reports, related maps, tables of historical data, calculations, statistical 
test results for that quarter, and recommendations, such as locations for the 
installation of additional monitoring wells within a quarter mile of any domestic 
well(s), as needed.  

 
B. Quarterly reports shall define the full lateral and vertical extent of chromium in 

groundwater, based on the monitoring information gathered pursuant to the 
MRP, for hexavalent and total chromium to at least the maximum background 
levels of 3.1 ppb and 3.2 ppb, respectively, in the upper aquifer, and to non-
detect concentrations in the lower aquifer, and determine the direction of 
groundwater flow.  At a minimum, quarterly monitoring reports shall contain the 
information listed below. 

 
1. Map Types 

 
a. Show the extent of total and hexavalent chromium in groundwater in the 

upper aquifer. These maps are not to show the approximate limit of 
saturated alluvium in upper aquifer or flow directional arrows.  Each 
quarterly report shall contain two maps: 

 
i. A map showing the maximum plume boundary throughout the 

uppermost saturated zone. Chromium concentrations shall be 
shown next to each monitoring well sampled. Include the location of 
domestic wells sampled. 

ii. A separate map showing the maximum plume boundary that 
quarter compared to the plume boundary in the prior quarter. 

 
b. Potentiometric map for the upper aquifer showing the groundwater flow 

directions, estimated flow velocity, and calculated gradients, along the 
length of the mapped chromium plume and areas where PG&E collected 
water table data. Do not include the approximate limit of saturated 
alluvium in upper aquifer. 

c. Potentiometric map for the lower aquifer showing the groundwater flow 
directions, estimated flow velocity, and calculated gradients, along the 
length of the mapped chromium plume where water table data exist. 
Include the approximate limit of saturated alluvium in upper aquifer. 
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d. Map showing all active and inactive domestic/community/agricultural 
supply wells, including those wells on PG&E-owned property and used 
that quarter for any purpose. Chromium concentrations shall be shown 
next to each water supply well sampled. 

e. Chromium plume maps shall be submitted to the Water Board in digitized 
form (such as a pdf document).  At least one of the submitted maps shall 
contain monitoring data and plume lines and be printed by the public on 8-
1/2 inch by 11 inch and 11 inch by 17 inch paper. Another submitted map 
shall contain only plume lines and be printed by the public on 8-1/2 inch by 
11 inch paper. 

 
2. Map Content 

 
a. Map contents shall be consistent between each map, including data, color, 

symbols, etc. 
b. Text font size on maps shall be 9 points or greater. 
c. Street names shall be shown in black color to be easily legible. 
d. Location of all active supply wells used for remedial actions and the 

compressor station operations. 
e. Approximate location of the Lockhart Fault. 
f. Chromium boundary lines on plume maps shall reflect the reported 

maximum hexavalent or total chromium concentration reported in 
monitoring wells and extraction wells at all locations for that quarter. 
Monitoring wells used to draw the 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) 
boundary lines shall have plume lines drawn through the monitoring well. 

g. Chromium plume boundary lines shall show monitoring and extraction well 
concentration contours representing the maximum extent of the 
following: 1,000 ppb Cr(VI) or Cr(T), 50 ppb Cr(T), 10 ppb Cr(VI), 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T).  

h. Plume boundary lines shall be drawn to connect any monitoring well 
located within one-half mile (2,600 ft) of any other monitoring well having 
chromium concentrations of 3.1 ppb Cr(VI) or 3.2 ppb Cr(T) or greater. 
Where access is not granted to install additional monitoring wells, plume 
boundary lines shall be drawn to connect monitoring wells exceeding 
background concentrations up to one mile apart. 

i. The dashed line representing the inferred chromium boundary of 3.1 ppb 
Cr(VI) or 3.2 ppb Cr(T) shall be a dark color so as to stand out in contrast 
to other markings on the map. 

j. 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) and within a one mile distance 
of the prior quarter’s plume boundary. 

k. Domestic wells having chromium concentrations exceeding maximum 
background levels and which become inactive in the prior quarter can be 

6-252



Pacific Gas & Electric Company  11  R6V‐2015‐PROP 
Attachment 8    Monitoring and Reporting Program 

 
 

removed from maps only if a monitoring well exists and is monitored within 
one-quarter mile distance of that domestic well. 

 
3. Report Content 
 

a. Describe depth to groundwater, changes from prior quarter, and 
calculated gradients and flow direction. 

b. Table of groundwater elevation data for all monitoring and remediation 
wells sampled over prior 12 months, 

c. Potentiometric map showing the groundwater flow direction and the 
calculated flow gradient, 

d. Laboratory results: 
 
i. Sample results showing a difference of 25% or greater between Cr(VI) 

and Cr(T) concentrations shall be re-analyzed within same quarter 
and the ensuing results described. 

ii. Tabulate laboratory results for monitoring wells, remediation wells, 
domestic/community/agricultural supply wells, and include data over 
the prior 12-months of sampling for each well. 

 
e. Describe all required monitoring wells or water supply wells not sampled 

during quarter and provide an explanation why. 
f. Interpret chromium plume boundary in the upper and lower aquifers 

compared to boundary lines in prior quarter.  State if this quarter’s 
boundary lines are stable or have migrated. If migration occurred, explain 
why it migrated (if due to PG&E’s actions, natural groundwater movement, 
or actions by others). 

g. If the chromium plume boundary is undefined in certain areas (sampling 
locations are more than one-quarter mile distance), submit a workplan 
proposing additional sampling locations in accessible areas and an 
implementation schedule. 

h. Describe methods and actions for installing wells, as needed.  
i. The domestic well sampling and monitoring requirements shall be 

included in the main body of the report (not as an appendix) and include: 
 
i. Total number and sampling results for wells that quarter, including 

number of wells exceeding maximum background levels and 
chromium MCLs. 

ii. Required water supply wells not sampled that quarter with an 
explanation. 

iii. Map showing all active domestic wells in sampling program and 
detected chromium concentrations for each monitoring event. 

iv. Table of inactive water supply wells. 
 

j. Include appendices for boring logs and well designs for any wells installed 
during the quarter. 
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k. Include appendix with description explaining the difference between 
monitoring well labels, such as A, B, C versus S and D, etc. 

l. Include appendix of Standard Operating Procedures for sampling 
procedures of monitoring wells and domestic wells. 

m. Include appendix of laboratory reports and field notes. 
n. Discuss calculated groundwater flow direction and velocity based on 

groundwater elevation data and not surface topography. 
o. Discuss the status of conditions that prevent access to land for installation 

of monitoring wells. Such conditions may include, but not be limited too, 
permission to access to private property by the owner, acquisition of 
private property, and approval from agencies, such as Department of Fish 
and Wildlife, to lands that may be considered endangered species habitat 
or threatened species habitat. Note if conditions change such that access 
is available.   
 

 
C. Plume Map Submittals 

 
Chromium plume maps shall be submitted to the Water Board in 
digitized form (such as a pdf document) within one business day of 
the report due date. At least one of the submitted maps shall contain 
monitoring data and plume lines and be printed by the public on 8-1/2 inch by 
11 inch and 11 inch by 17 inch paper. Another submitted map shall contain 
only plume lines and be printed by the public on 8-1/2 inch by 11 inch paper. 
 

D. Geotracker Submittals 
 

Reports shall be uploaded to the State Water Resources Control 
Board’s Geotracker database, within one business day of the report due date, 
so that reports can be viewed by the public at the link: 
https://geotracker.waterboards.ca.gov/profile_report.asp?global_id=SL060711
1288.  If report appendices are uploaded as separate files, the appendix 
number or letter shall be included in the file name. 
 

E. Other Monitoring Requirements Not Superseded 
 
Requirements for site-wide groundwater monitoring and domestic well sampling 
and monitoring do not supersede sampling requirements in Water Board orders 
R6V-2008-0014 and R6V-2014-0023 and related Notices of Applicability. 

 
III. MONITORING FOR COMPLIANCE WITH CAO CLEANUP REQUIREMENTS FOR 

SOUTHERN PLUME   
 

The monitoring and remediation wells listed in Table 8.1 shall be evaluated in four-
year comprehensive reports required above by Requirement II.C.  All wells in Table 
8.1 shall be monitored at the frequency specified in MRP Attachment A quarterly for 
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total and hexavalent chromium to assess progress toward and compliance with 
cleanup requirements specified in CAO Requirement VI.B.   The concentrations of 
chromium listed in Table 8.1 are of third quarter 2014.   
 

Table 8.1. Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume.  

Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb) 

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

CA-MW-107D 150   PMW-01 42   
CA-MW-108S 76   CA-MW-204D 29   
CA-MW302D 99 99 CA-MW-312D 28 29
CA-MW-315D 75 76 CA-MW-402S 40 39
CA-MW-405D 74 75 CA-MW-404S 19 19
DPMW-03 320 360 CA-MW-411S 25 25
MW-01 550 610 CA-MW-412D 28 29
MW-11B 1400 1400 CA-MW-506D 13 14
MW-15 1700 1800 CA-MW-508D 32 32
MW-17 110 99 EX-02 20 18
MW-178D 290   EX-15 11 11
MW-178S 220   EX-20 13 13
MW-18 53   EX-26 22   
MW-180RD  95   EX-30 41 43
MW-180RS 92   EX-34 21   
MW-193S3 140 150 IW-01 26 28
MW-20 700 720 IW-02 15 17
MW-36 84 87 MW-03 13 12
PT2-MW-10 510   MW-04 33 34
SA-MW-01S 400 450 MW-10 22 23
SA-MW-02D 150 160 MW-108D 35 35
SA-MW-04S 220 250 MW-108S 41 39
SA-MW-05D 3900 4100 MW-109 13 12
SA-MW-06S 520 570 MW-12B 12 13
SA-MW-07D 880   MW-13 22 23
SA-MW-09S 470   MW-14B 35 32
SA-MW-10D 400 430 MW-14S 29 29
SA-MW-11S 430   MW-154S1 13 14
SA-MW-11D 120   MW-179D 26   
SA-MW-15D 90   MW-182D 39   
SA-MW-16S 340 390 MW-182S 30   
SA-MW-17S 190 210 MW-183D 22   
SA-MW-18D 64 69 MW-183S 33   
SA-MW-20D 830 910 MW-22B 29 29
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Compliance MWs 
for 50 ppb Target 

Cr(VI) 
(ppb) 

CrT 
(ppb) 

Compliance MWs 
for 10 ppb Target 

Cr(VI) 
(ppb) 

CrT  
(ppb) 

SA-MW-26S 360 380 MW-23B 44 47
SA-SM-015 01S 740   MW-27A 12 11
SA-SM-02D 1800   MW-28B 14 15
SA-SM-08D 290 310 MW-30B2 12 13
SA-SM-11D 95 100 MW-38B 28 27
SC-MW-03D 320 350 MW-39D 23   
SC-MW-12S 330 340 MW-41S 11 14
SC-MW-13S 110 120 MW-42B1 33 33
SC-MW-21S 440   MW-42B2 45 48
SC-MW-26D 1000   MW-43 10 11
SC-MW-38D 55 52 MW-50S 14 14
 # OF WELLS 44 45 MW-68D 12 11
90 % OF TOTAL 
(compliance target) 40 41 SA-SM-10D 22   
Minimum Cr value 
(3Q 2014, ppb) 52 X-16 15   
Maximum Cr value 
(3Q 2014, ppb) 4100 Y-01 12   

Y-03 11   
# OF WELLS 49 50 
80% OF TOTAL 
(compliance target) 39 40 
Minimum Cr value 
(3Q 2014, ppb) 10 
Maximum Cr value 
(3Q 2014, ppb) 48 

 
 
IV. CRITERIA FOR REMOVAL OR ABANDONMENT OF PG&E-OWNED INACTIVE 
DOMESTIC WELLS FROM SAMPLING PROGRAM 
 

A. The Discharger may remove inactive wells from the domestic well sampling 
requirements specified above in Requirement I.B.2, if such wells meet the 
following criteria:  

 
1. The domestic well is located within 2,000 feet of a multi-depth monitoring 

well, or 
2. The domestic well does not contain hexavalent or total chromium 

concentrations of 2.0 µg/L or greater since September 2011.   
3. Prior to removing domestic wells from the sampling program, the 

Discharger shall provide the Water Board with a list of inactive domestic 
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wells and the rationale for removal from the sampling program within 
each quarterly report.   

4. Domestic wells removed from the sampling program shall be left in place 
and secured (capped in place) until they become active or a decision is 
made to abandon them under IV.B, below to be evaluated in the future 
for potential sampling.   

 
B. The Discharger may abandon inactive domestic wells, for example, those 

which are screened across both the upper and lower aquifers.   
 

1. Prior to abandonment, the Discharger will provide the Water Board with 
a list of inactive domestic wells proposed for abandonment at least 14 
days before initiating abandonment actions.  

2. Upon Water Board staff's acceptance of the list, the Discharger will 
abandon inactive domestic wells in accordance with state Well 
Standards and county ordinances.   

 
 
Attachments:  
 
Attachment A: Southern Plume Area Monitoring Program 
 
Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume 
 Area 
 
Attachment C: Figure 8.2, Decision Tree for Monitoring Frequency, Northern Area 
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Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

BW-01D LUA Q
BW-01S UUA Q
C-01 UA Q
C-02 UUA Q
C-04 UA Q
CA-MW-101D LUA Q
CA-MW-102D LUA SA
CA-MW-103D LUA SA
CA-MW-104D LUA SA
CA-MW-104S UUA SA
CA-MW-105 UA SA
CA-MW-105D LUA SA
CA-MW-106D LUA SA
CA-MW-107D LUA Q
CA-MW-108D LUA Q
CA-MW-108S UUA SA
CA-MW-109D LUA Q
CA-MW-109S UUA A
CA-MW-110 UUA Q
CA-MW-201 UUA A
CA-MW-202 UUA A
CA-MW-203 UA A
CA-MW-204D LUA SA
CA-MW-204S UUA A
CA-MW-301 UUA Q
CA-MW-302D LUA SA
CA-MW-302S UUA SA
CA-MW-303D LUA SA
CA-MW-303S UUA SA
CA-MW-304 UUA SA
CA-MW-305 UUA A
CA-MW-306D LUA SA
CA-MW-306S UUA A
CA-MW-307D LUA A
CA-MW-307S UUA A
CA-MW-308 UUA A
CA-MW-309 UUA A
CA-MW-310D LUA SA
CA-MW-310S UUA SA
CA-MW-311 UUA A
CA-MW-312D LUA Q
CA-MW-313 UUA Q
CA-MW-314 UUA A

Remediation Effectiveness Monitoring Chromium Monitoring
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CA-MW-315D LUA SA
CA-MW-315S UUA A
CA-MW-316 UUA A
CA-MW-317D LUA SA
CA-MW-317S UUA A
CA-MW-401 UUA SA
CA-MW-402D LUA A
CA-MW-402S UUA SA
CA-MW-403D LUA A
CA-MW-403S UUA A
CA-MW-404D LUA A
CA-MW-404S UUA SA
CA-MW-405D LUA SA
CA-MW-405S UUA A
CA-MW-406 UUA SA
CA-MW-407 UUA A
CA-MW-408 UUA SA
CA-MW-409D LUA SA
CA-MW-409S UUA A
CA-MW-410 UUA SA
CA-MW-411D LUA A
CA-MW-411S UUA SA
CA-MW-412D LUA Q
CA-MW-412S UUA Q
CA-MW-501D LUA Q
CA-MW-501S UUA Q
CA-MW-502 UUA SA
CA-MW-503D LUA A
CA-MW-503S UUA SA
CA-MW-504 UUA SA
CA-MW-505 UUA SA
CA-MW-506D LUA SA
CA-MW-506S UUA Q
CA-MW-507 UUA SA
CA-MW-508D LUA SA
CA-MW-508S UUA A
CA-MW-509 UUA A
CA-MW-510D LUA Q
CA-MW-510S UUA A
CA-MW-511 UUA Q
CA-MW-601 UUA Q
CA-MW-602 UUA Q
CA-MW-603 UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

CPVT UNK Q
DVD-BS-01 UNK Q
DW-02 UUA Q X
DW-03 UUA X Q
EX-02 UA Q
EX-03 UA Q
EX-04 LUA Q
EX-05 UUA Q
EX-15 UA Q
EX-16 UA Q
EX-17 UUA Q
EX-20 UA Q
EX-21 UA Q
EX-23 UA Q
EX-31 UUA Q
EX-32 UUA Q
EX-33 UUA Q
EX-35 UUA Q
EX-36 UA Q
G-1R UA Q
G-2R UUA Q
GPVTN UNK Q
GPVTS UNK Q
IW-01 UA Q
IW-02 UA Q
IW-03 UA Q
MW-01 UUA A
MW-03 LUA Q
MW-03A UA Q
MW-04 UUA SA
MW-05 UUA Q
MW-06 UUA A
MW-09 LUA Q
MW-100C LA Q
MW-101D LUA Q
MW-102D LUA Q
MW-105D LUA Q
MW-105S UUA Q
MW-107S UUA Q
MW-108S UUA Q
MW-109 UUA Q
MW-110S UUA Q
MW-112S UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-116D1 LUA Q
MW-118S UUA Q
MW-11A UUA A
MW-11B LUA Q
MW-11C LA A
MW-121D LUA Q
MW-121S UUA SA
MW-122D LUA Q
MW-124S1 UUA Q
MW-124S2 UUA Q
MW-126S1 UUA Q
MW-126S2 UUA Q
MW-127S1 UUA Q
MW-127S2 UUA Q
MW-128S1 UUA Q
MW-12B LUA A
MW-13 LUA A
MW-147D LUA SA
MW-147S UUA Q
MW-148S UUA SA
MW-14A UUA SA
MW-14B LUA SA
MW-14C LA A
MW-14S UUA SA
MW-153S LUA Q
MW-155D LUA Q
MW-155S UUA Q
MW-158CR LA A
MW-16 UUA Q
MW-164D LUA SA
MW-164S UUA SA
MW-168D LUA A
MW-168S UUA SA
MW-169S2 UUA Q
MW-17 UUA Q
MW-170S UUA Q X
MW-172S1 UUA Q
MW-172S2 UUA Q
MW-177D LUA Q
MW-177S UUA SA
MW-178D LUA Q
MW-178S UUA Q
MW-179D LUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-179S UUA SA
MW-17D LUA SA
MW-18 UA SA
MW-180RD LUA Q
MW-180RS UUA Q
MW-181D LUA SA
MW-181S UUA SA
MW-182D LUA Q
MW-182S UUA Q
MW-183D LUA Q
MW-183S UUA Q
MW-20 UUA Q
MW-201D LUA A
MW-201S UUA SA
MW-202S UUA Q
MW-203D LUA Q
MW-206S UUA Q
MW-208S UUA Q
MW-209S UUA Q
MW-210S UUA SA
MW-211S UUA Q
MW-21A UA Q X
MW-21B LUA X
MW-21B1 LUA Q
MW-21C LA SA
MW-22A1 UA SA
MW-22B LUA SA
MW-23B LUA Q
MW-23C LA Q
MW-27A UUA SA
MW-27B LUA SA
MW-28A UUA SA
MW-28B LUA SA
MW-28C LA Q
MW-29 UUA SA X
MW-30B2 LUA X
MW-31 LUA Q
MW-31C LA Q
MW-32B1 LUA Q
MW-32S UUA Q X
MW-34 LA SA
MW-36 UUA Q
MW-37 UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-38A UUA SA
MW-38B LUA Q
MW-39 UUA SA
MW-39D LUA Q
MW-41B LUA X
MW-41S UUA X Q
MW-42B1 LUA SA
MW-42B2 LUA SA X
MW-42C LA Q
MW-43 LUA Q
MW-44A UUA Q
MW-44B LUA Q
MW-45A UUA X Q
MW-45B LUA Q
MW-46 UUA SA
MW-47 UA X Q
MW-47A UUA X
MW-49A LUA SA
MW-49B LUA SA
MW-49S UUA Q
MW-50B LUA X Q
MW-50S UUA X Q
MW-54 UUA X Q
MW-55A LUA Q
MW-55B LUA X
MW-55C LA SA
MW-55S UUA Q X
MW-56 LUA SA
MW-57 UUA SA
MW-57D LUA SA
MW-58 UUA X Q
MW-59 UUA A
MW-61 UUA SA
MW-62A LUA X Q
MW-62C LA SA
MW-63 UUA Q
MW-66A UUA Q
MW-67A UUA Q
MW-67B LUA Q
MW-68C LA SA
MW-68D LUA Q X
MW-68S UUA Q X
MW-69D LUA X Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

MW-69S UUA X Q
MW-70D LUA Q
MW-70S UUA Q X
MW-71D LUA Q
MW-71S UUA Q X
MW-72S UUA X Q
MW-73D LUA Q
MW-73S UUA Q
MW-74D UUA Q
MW-74S UUA Q
MW-75D LUA Q
MW-76S UUA X Q
MW-78D LUA SA
MW-78S UUA Q
MW-79S UUA X Q
MW-80S UUA X Q
MW-82S UUA X
MW-83D UUA Q X
MW-83S UUA Q
MW-84D LUA Q
MW-84S UUA Q
MW-85D LUA Q
MW-85S UUA Q
MW-86D LUA SA
MW-86S UUA SA X
MW-87D LUA Q
MW-87S UUA X Q
MW-88D LUA SA
MW-88S UUA SA X
MW-89D LUA Q
MW-89S UUA Q
MW-90C LA Q
MW-91C LA Q
MW-92C LA Q
MW-93C LA SA
MW-94S UUA Q
MW-95S UUA Q
MW-96S UUA Q
MW-97S UUA Q
MW-98C LA Q
MW-99C LA SA
PMW-02 UUA SA
PMW-03 LUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

PMW-04 UA SA
PMW-05 UA Q
PMW-06 UA A
PT1-MW-01 UA SA
PT1-MW-04 UA Q
PT2-MW-08 UA A
PT2-MW-09 UA SA
PT2-MW-10 LUA Q
PT2-MW-11 UA SA
PZ-04 UUA X
PZ-05 UUA X
PZ-06 UUA X
PZ-08 UUA X
RPVT UNK Q
SA-MW-01D LUA SA
SA-MW-01S UUA Q
SA-MW-02D LUA A
SA-MW-02S UUA Q
SA-MW-03D LUA A
SA-MW-03S UUA A
SA-MW-04D LUA SA
SA-MW-04S UUA SA
SA-MW-05D LUA Q
SA-MW-05S UUA A
SA-MW-06D LUA SA
SA-MW-06S UUA Q
SA-MW-07D LUA Q
SA-MW-07S UUA Q
SA-MW-08D LUA Q
SA-MW-08S UUA SA
SA-MW-09D LUA A
SA-MW-09S UUA Q
SA-MW-10D LUA Q
SA-MW-10S UUA SA
SA-MW-11D LUA SA
SA-MW-11S UUA Q
SA-MW-12D LUA SA
SA-MW-12S UUA Q
SA-MW-13D LUA A
SA-MW-13S UUA Q
SA-MW-14D LUA SA
SA-MW-14S UUA SA
SA-MW-15D LUA SA

6-266



Attachment A
Southern Plume Area Monitoring Program

  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SA-MW-15S UUA Q
SA-MW-16D LUA Q
SA-MW-16S UUA Q
SA-MW-17D LUA SA
SA-MW-17S UUA Q
SA-MW-18D LUA SA
SA-MW-18S UUA Q
SA-MW-20D LUA Q
SA-MW-20S UUA SA
SA-MW-21D LUA SA
SA-MW-21S UUA A
SA-MW-22D LUA A
SA-MW-22S UUA A
SA-MW-24D LUA SA
SA-MW-24S UUA SA
SA-MW-25D LUA Q
SA-MW-25S UUA Q
SA-MW-26D LUA Q
SA-MW-26S UUA Q
SA-MW-27D LUA Q
SA-MW-27S UUA Q
SA-SM-01D LUA Q
SA-SM-01S UUA Q
SA-SM-02D LUA A
SA-SM-02S UUA Q
SA-SM-03D LUA A
SA-SM-03S UUA A
SA-SM-04S UUA A
SA-SM-05S UUA A
SA-SM-06D LUA A
SA-SM-06S UUA SA
SA-SM-07D LUA A
SA-SM-07S UUA A
SA-SM-08D LUA Q
SA-SM-08S UUA A
SA-SM-09D LUA A
SA-SM-09S UUA SA
SA-SM-10D LUA A
SA-SM-10S UUA A
SA-SM-11D LUA SA
SA-SM-11S UUA A
SC-MW-01D LUA Q
SC-MW-01S UUA Q
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

SC-MW-02D LUA Q
SC-MW-02S UUA Q
SC-MW-03D LUA Q
SC-MW-03S UUA Q
SC-MW-04D LUA Q
SC-MW-04S UUA Q
SC-MW-05D LUA Q
SC-MW-05S UUA SA
SC-MW-06D LUA Q
SC-MW-06S UUA Q
SC-MW-07D LUA SA
SC-MW-07S UUA Q
SC-MW-08D LUA SA
SC-MW-08S UUA SA
SC-MW-09D LUA Q
SC-MW-09S UUA SA
SC-MW-10D LUA Q
SC-MW-10S UUA Q
SC-MW-11D LUA Q
SC-MW-11S UUA Q
SC-MW-12D LUA Q
SC-MW-12S UUA Q
SC-MW-13D LUA Q
SC-MW-13S UUA Q
SC-MW-14D LUA Q
SC-MW-14S UUA SA
SC-MW-15D LUA Q
SC-MW-15S UUA SA
SC-MW-16C LA A
SC-MW-16D LUA Q
SC-MW-16S UUA SA
SC-MW-21D LUA A
SC-MW-21S UUA Q
SC-MW-22D LUA A
SC-MW-22S UUA A
SC-MW-23D LUA A
SC-MW-23S UUA A
SC-MW-26D LUA Q
SC-MW-26S UUA A
SC-MW-32D LUA SA
SC-MW-32S UUA A
SC-MW-38D LUA SA
SC-MW-38S UUA A
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  Well ID Aquifer 
Zone

ATU 
Monitoring 

Plan a

IRZ 
Monitoring 

Plan b

Hydraulic Control 
Monitoring Plan (water 

levels only) c d

Used for 
contouring plume 

boundary

Downgradient of 
main contiguous 

plume

Domestic 
well 

protection

Remediation Effectiveness Monitoring Chromium Monitoring

X-10 UA SA
X-11 LUA A
X-12 UA Q
X-16 LUA A
YAU UNK Q
TOTAL NUMBER OF WELLS: 434
a WDRs set forth in Water Board Order No. R6V 2014-0023 (Water Board 2014a)

B = biennial monitoring frequency (sampled every two years)
Q = quarterly monitoring frequency
SA = semiannual monitoring frequency (sampled twice per year)
LA = lower aquifer
LUA = deep zone of the upper aquifer
UUA = shallow zone of the upper aquifer

d Monitoring wells in Hydraulic Capture Monitoring Program have pressure transducers installed and record nearly continuous water 
level measurements (every 30 minutes). Manual water levels are also collected at these monitoring locations periodically

b Water Board Letter “Comments on Manganese Investigation Technical Report, Pacific Gas and Electric (PG&E), Hinkley
  Compressor Station, San Bernardino County” (Water Board 2014b)
c Water Board Order No. R6V 2008 0002A3 (Water Board 2012). A proposed revision to the hydraulic control monitoring program was 
submitted to the Water Board on June 2, 2015
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MRP Attachment B: Figure 8.1, Decision Tree for Monitoring Frequency, Southern Plume Area 



Continue 
semiannual 
sampling

Decrease sampling 
frequency to 
semiannually

Continue
quarterly
sampling

Increase sampling 
frequency to 

quarterly

Is well currently 
monitored quarterly or 

semiannually?

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

SEMIANNUAL
BRANCH

NO

YES

YES

NO

YES NO

NO

YES

QUARTERLY
BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
Semiannual Sampled twice per year

Note:
The few wells in this area that are monitored in the Southern Plume Area on an annual sampling frequency will 
continue on an annual sampling frequency. If changes to sampling frequency for these wells is needed, the 
evaluation will occur separately.

FIGURE 8-1 
Decision Tree for Monitoring Frequency, Southern Plume Area
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Typewritten Text
MRP Attachment C:  Decision Tree for Monitoring Frequency, Northern Area



What is the current
sampling frequency?

SEMIANNUAL
BRANCH

ANNUAL BRANCH

NO

YES

NO

YES

Increase sampling 
frequency to 
semiannually

Continue 
annual 

sampling

Decrease to 
biennial sampling 

frequency

Is Cr(VI) ND
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?

Continue quarterly
sampling of well 

Continue semiannual
sampling of well with highest 

concentration in cluster

Decrease sampling 
frequency to 
semiannually

Is Cr(VI) < 3.1μg/L
for the past 4 consecutive

sampling events?

YES

YES

NO

NO

Decrease sampling 
frequency to 

annually

Increase sampling 
frequency to 

quarterly

Is Cr(VI) ≥ 3.1μg/L
for the past 4 consecutive

sampling events?

Based on the 
Mann-Kendall trend 
analysis, is there an

increasing trend?
NO

NO

YESYES

YESNO

QUARTERLY BRANCH

EVERY YEAR

Legend
Cr(VI) hexavalent chromium
μg/L micrograms per litter
ND Not detected
Semiannual Sampled twice per year
Biennial Sampled every two years

Note: Sampling frequency for wells sampled biennially will be evaluated on a case-by-case basis using similar logic as shown above.

Is any other 
well in the cluster being 

sampled semiannually or 
quarterly?

Are there
12 consecutive sampling 

events of data in which the Cr(VI) 
concentrations are less than 10 μg/L and do 

the Cr(VI) concentrations exhibit either a decreasing 
Mann-Kendall statistical trend based on 12 
consecutive sampling events of data or no 

trend based on 12 consecutive 
sampling events of 

data?

FIGURE 8-2 
Decision Tree for Monitoring Frequency, Northern Area
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September 3, 2015 
 
 
Clarification on Consensus Language Submitted by Water Board Prosecution 

Team and PG&E for the Proposed the Cleanup and Abatement Order (CAO)  

On July 8, 2015, the Water Board Advisory Team received a memorandum from the 
Water Board Prosecution Team containing consensus text for the draft CAO that the 
Prosecution Team had worked out with PG&E.  Upon review of the consensus text, the 
Advisory Team had several questions about the proposed language. The Water Board 
must have all pertinent information in hand before considering adoption of a final CAO, 
which is planned for November 4, 2015. Responses must be sent to 
RB6enfproceed@waterboards.ca.gov and received by 5 p.m. September 14, 2015:  

 

Regarding the last sentence in Order section VI.C.1.a)iii, which reads, 

If at any time USGS background study information becomes publically 

available demonstrating the chromium in the western finger is 

predominantly naturally occurring, no further remedial activities will be 

required in this area upon approval from the Regional Board Executive 

Officer. 

a. How is the publically available information different from the preliminary 
results that are expected in 2017?  When is information considered 
“publicly available”?   

b. How is predominantly naturally occurring defined? Does it mean 51 
percent or more?  

 
Please contact the Advisory Team members if you have questions or need additional 
information. 
 
Doug Smith (doug.smith@waterboards.ca.gov or 530-542-5453) 
Rich Booth (richard.booth@waterboards.ca.gov or 530-542-5574)  
Kim Niemeyer (kim.niemeyer@waterboards.ca.gov or 916-341-5547)  
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From: Drabandt, Laura@Waterboards
To: Kouyoumdjian, Patty@Waterboards; Niemeyer, Kim@Waterboards; Booth, Richard@Waterboards; Smith,

Doug@Waterboards
Cc:

Subject: Advisory Team Request for Clarification on Consensus - Response
Date: Friday, September 18, 2015 4:23:31 PM

Good afternoon, Advisory Team,
 
In reply to your September 3, 2015 Clarification on Consensus Language Submitted by Water Board
Prosecution Team and PG&E for the Proposed the Cleanup and Abatement Order (CAO), the
Prosecution Team and PG&E are jointly proposing the following response. 
 
Regarding the last sentence in Order section VI.C.1 a) iii, which reads:
 

If at any time USGS background study information becomes publically available
demonstrating the chromium in the western finger is predominantly naturally occurring,
no further remedial activities will be required in this area upon approval from the
Regional Board Executive Officer.

 
Question a. How is the publicly available information different from the preliminary results that are
expected in 2017?  When is information considered “publicly available”?
 
Response: “Publicly available” in this context includes the preliminary results report, the final report,
and other technical documents with analysis, interpretation, and conclusions provided by the USGS. 
 
Information would be considered publicly available when it is made available to the general public,
such as via Water Board, USGS, and/or Project Navigator’s website.
 
The Prosecution Team and PG&E propose the following edit to the last sentence of Order section
VI.C.1.a) iii, shown in red bold, to the consensus language:
 
       i.          If at any time USGS provides written technical background study information such as the

preliminary results report, final report or other technical documentation containing
analysis, interpretation and conclusions demonstrating the chromium in the western finger
is predominantly naturally occurring, no further remedial activities will be required in this
area upon approval from the Regional Board Executive Officer.

 
The Prosecution Team and PG&E also recommend that this edit is carried over into Order section
VI.2.c), where similar language exists for the northern plume cleanup requirements.
 
Question b. How is predominantly naturally occurring defined?  Does it mean 51 percent or more?
 
Response: We do not have a definition.  Due to the background study approach of using multiple
lines of evidence, numerous data types, and a groundwater-basin approach, a quantitative response
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to defining “predominantly naturally occurring” is difficult.  USGS may be able to assign a percentage
or statistical probability to the conclusion, but to assign a quantitative value at this point is
premature.
 
Sincerely,
Laura Drabandt
Attorney for the Prosecution Team
 
Laura J. Drabandt, Staff Counsel III
Office of Enforcement
State Water Resources Control Board
1001 I Street, P.O. Box 100
Sacramento, CA 95812
(916) 341-5180
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ENCLOSURE 6 
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Response to Written Comments due by September 30, 2015: 

Commenter Issue Response 

PG&E General Comments: 
a. Timing of remediation of 

lower aquifer is limited 
by potential to pull 
chromium (VI) at the 
transitional area at edge 
of aquitard and will 
require upper and lower 
aquifers be remediated 
concurrently. 

a.  Concerns raised appear to be valid, and the 
Order is amended to accept the proposed edits 
to add requirements for remedial action 
implementation and analysis of background 
values and study of feasibility of treating to 
those values. 

PG&E b.  Believes that 
depicting data either 
on two different 
maps or by using 
inserts is useful for 
showing public areas 
of agreement and 
disagreement in best 
professional 
judgment 

b. Although the use of two maps is potentially a 
viable means to address differences in best 
professional judgment, the Advisory Team believes 
that it is potentially confusing to the public and 
important to have just have one map that is 
accurate than multiple maps that no one agrees 
upon.  

PG&E c.  Agrees with use of term 
“uncertain” for the 
chromium in the north 

c. Comment noted.  Advisory Team has 
recommended changing the term to 
“disputed,” because although it is not 
uncertain that chromium exists in the northern 
area, its source is disputed. 

PG&E Specific Comments: 
a. Requirements for 

remediation of lower 
aquifer should 
include requirement 
to remediate in 
accordance with 
current workplan and 
to conduct technical 
assessments to 
update the 
conceptual site 
model, define 
background, and 
evaluate cleanup 
timeframe.  

a.  The Advisory Team agrees with this 
recommendation, as it is consistent with the 
cleanup procedural requirements set forth in 
State Water Board Resolution 92-49, which 
calls for a step-wise process for cleanups, 
including establishing background levels and 
assessment of the time for the cleanup.  The 
concerns raised regarding the existence of a 
transition zone and potential to cause 
additional contamination by pulling chromium 
into the lower aquifer require that a 
conceptual site model be updated.   The 
Advisory Team has incorporated the 
recommended changes into the CAO. 

 
 

PG&E b.  Technical 
Memorandum 
provides technical 
considerations for 

Information and concepts presented in the Technical 
Memorandum are noted and support changing the 
requirements in section VI.C.1.c to allow PG&E, in 
addition to continuing implementation of its approved 
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remediation and 
understanding 
background values.   

workplan, to submit a technical report presenting an 
evaluation of an updated conceptual site model and 
background concentrations for the lower aquifer and 
transition zone, and submit a feasibility assessment for 
remediation and cleanup to background 
concentrations.   

PG&E c.  Clarify results of the 
Remedial Timeframe 
Assessment by more 
accurately describing 
the geographic 
applicability of the 
results and level of 
certainty of the 
results.   

Changes were incorporated to clarify that the 
estimates of cleanup time apply to the southern plume 
east of Serra Road.  Theses timeframes were 
acknowledged as goals, and the rationale for the 
uncertainty surrounding the time estimates was added 
to finding 22.  

PG&E d. Requests changes to 
clarify that PG&E 
would be considered 
in compliance with 
the CAO if it 
complied with the 
requirements to 
operate, monitor, 
identify when 
capture is not 
achieved, submit a 
contingency plan by 
the deadline, and 
implement the plan 
on schedule. 

The language was modified consistent with R6V-2008-
0002A3, to state that the “Water Board may find PG&E 
out of compliance” with the Requirement, as opposed 
to saying that “PG&E is in violation…”   

PG&E e.  Inconsistent edits 
were made in 
Ordering 
Requirements 
VI.C.1.a.i and  XVIII 
and Attachment 1 

Edits were made to require on-going remedial activities 
in accordance with accepted and future workplans and 
proposals. Specific and relevant requirements will be 
incorporated into the Notice of Applicability for the IRZ 
WDR, which is a much more appropriate location for 
those requirements. 

PG&E f.  Recommends that 
the Executive Officer 
re-evaluate the line 
item requirements 
for the IRP Manager 
every 4 years. 

Agreed.  Change has been incorporated into the 
requirement. 
 

PG&E g. Requests that 
reporting dates for 
quarterly 
groundwater 
monitoring reports 

Request granted. 
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be moved to 
February 10, May 10, 
August 10 and 
November 10 to 
avoid conflicts with 
reporting dates in the 
NOA of General 
WDRs for In-Situ 
Remediation Zones. 

PG&E h. Recommends edit to 
plume mapping 
requirements for 
lower aquifer, 
changing 
requirement to map 
to non-detect to 
interim maximum 
background levels. 

Although the Advisory Team has recommended that 
the CAO not use non-detect as cleanup levels in the 
lower aquifer until additional work can be done to 
study what the appropriate background limits are in 
the lower aquifer, the Advisory Team believes that it is 
appropriate and necessary to continue to map the 
lower aquifer to non-detect concentrations so that 
changes can be assessed over time.  Monitoring has 
indicated that at least some areas of the lower aquifer 
may be non-detect for chromium, and it is important to 
continue to identify and track chromium in the lower 
aquifer while the conceptual site modeling and 
feasibility assessment are conducted. 

PG&E i. Recommends 
additional edits 
allowing the 
presentation of 
saturated alluvium 
on maps where 
needed for data 
interpretation for 
consistency with 
previously made 
edits. 

Additional edits were made consistent with this 
recommendation.  The Advisory Team recognizes the 
importance of considering all relevant information 
when implementing best professional judgment to map 
the chromium concentrations.   

Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 

General comments: 
a. Do not return to using 

best professional 
judgment for mapping 
requirements 

 
 
 
 
 
 
 
 
 
 

 
a. The current mapping requirements to connect wells 

with chromium concentrations above the 3.1/3.2 
background concentrations are not legally or 
scientifically supportable.  Although the 
requirements evolved as a means to avoid 
disagreements with PG&E over the maps that were 
submitted, they unfortunately also create their own 
controversy by resulting in maps that fail to 
consider important hydrogeologic information and 
are overly simplified.   
 
This Order requires that Professional Geologists or 
Civil Engineers engaged in mapping the plume use 
best professional judgment (BPJ) that is based in 
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Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
General comments: 

a. Do not return to 
using best 
professional 
judgment for 
mapping 
requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

science. BPJ requires all available scientific 
information be considered.  Using BPJ will result in 
maps that are more accurate than maps drawn by 
connecting wells with concentrations above the 
interim maximum background concentrations, 
which is necessary to characterize the chromium 
concentrations in the aquifers and  assess the 
effectiveness of the chromium remediation.  
Although use of BPJ may result in some changes to 
the way the maps are drawn, several changes have 
been suggested to ensure some consistency.   
The Board’s Advisory Team has suggested that the 
mapping requirements continue to include mapping 
of the chromium concentrations as 
isoconcentration contour lines.  This will enable the 
community to continue to see how the 
concentrations of chromium have changed over 
time.  In addition, maps will continue to require 
that the chromium concentrations at all monitoring 
wells are included on the map so that “hot spots” 
do not disappear.   

 
Previously, plume maps were required to be drawn 
by connecting wells with concentrations above the 
3.1/3.2 interim background concentrations that 
were 2,600 feet apart,  without regard to other 
relevant scientific information that may have 
dictated otherwise.  In part, this was done because 
how the plume lines were drawn affected whether 
or not someone received replacement water or 
property buyout under PG&E’s program. Under that 
program, PG&E voluntarily provided replacement 
water or property buyout to anyone within one 
mile of the plume boundary that had detectable 
levels of chromium in their wells.  Since the 
California Division of Drinking Water established the 
drinking water standard for Cr(VI) and PG&E has 
terminated its replacement water and property 
buyout program, allowing the plume to be drawn 
using BPJ, as opposed to requiring lines be drawn to 
connect wells with chromium concentrations above 
background that are 2,600 feet apart of one 
another, will not have dramatic such effects on 
property interests.  
 

 
The Prosecution Team suggests that PG&E is 
already able to provide alternate interpretations of 
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Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
General comments: 

a. Do not return to 
using best 
professional 
judgment for 
mapping 
requirements 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

chromium data, plume maps, and cleanup actions, 
in addition to the prescriptive mapping 
requirements.  The prescriptive mapping 
requirements allow PG&E to submit technical 
rationale in support of or in dispute of those 
mapping requirements, and PG&E has submitted 
technical justification to support its conclusions that 
it should not have to draw the map to connect 
certain wells.  That information, however, was 
never directly responded to by the Water Board.  In 
order to avoid concerns of disputes each quarter 
over mapping requirements, this new CAO requires 
submittal of technical justification, evaluating 
specific factors.  If the Water Board disagrees with 
one or more interpretations or conclusions in a 
technical justification, then the Water Board’s 
Executive Officer or the Water Board, as 
appropriate, will provide final determination of the 
issue, after considering all relevant information.   
The Prosecution Team has suggested that the 
mapping requirements should remain until the 
USGS Background Study results are available.  At 
that time, the hope is that the USGS Study will have 
identified what chromium is naturally occurring and 
what is the result of PG&E’s discharge.  Unlike back 
in November of 2013, where the Executive Officer 
refused to change the mapping requirements, 
noting that potential impact of the upcoming 
drinking water standard for hexavalent chromium 
on PG&E’s requirement to supply replacement 
water, there are no impacts to the community or 
PG&E from changing the mapping requirements at 
this time.  (See  attached November 19, 2013, letter 
sent to PG&E and two Hinkley residents from the 
Water Board Executive Officer, describing reasons 
for not changing the prescriptive mapping 
requirements at that time, but informing the parties 
that mapping requirements are likely to change in 
future with anticipated adoption of a drinking water 
standard.)  Whether the plume shape is slightly 
changed as a result of the mapping requirements 
will not impact who is eligible for replacement 
water nor will it affect remediation requirements or 
activities that are required until the Background 
Study is complete.     
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Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Northern plumes are 
linked to PG&E historical 
discharge 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Specific comments on CAO 
Findings and Orders: 
1. Do not use the word, 

“interim” 
 
 
 
 
 
 
 
2. Do not use the word 

“uncertain” for the 
northern plumes 

 
 
 
 
 
3. Finding 7, separate 

explanation of chromium 
migration to lower 
aquifer from existing text 
and note non-detect 
levels. 

b. Finding 33 in the CAO has been modified by adding 
information describing how scientific information 
for the south plume directly and unequivocally links 
the high chromium concentrations to PG&E 
historical discharge. The scientific information 
supporting that the chromium in the northern area 
is conclusively linked to PG&E’s historic discharge is 
significantly less robust and is not sufficient to 
require cleanup at this time.  Although there is 
evidence to suggest that groundwater may have 
made it to the northern Harper Valley/Dry Lake 
area, PG&E has submitted scientific evidence to 
challenge those conclusions.  California Water Code 
section 13304 requires a much higher level of 
certainty in linking contamination to a discharger 
for the Water Board to require cleanup and 
abatement of the discharge. However, the Water 
Board has sufficient evidence to suspect that a 
discharge may have occurred and can require 
investigation under California Water Code section 
13267. 

 
 
 
 

1. While it is true any final adopted standard is always 
subject to future revision based upon new 
information, using the word “interim” is 
appropriate because it confirms the Water Board’s 
commitment to the USGS Background Study and its  
intent to adopt revised background numbers based 
on the conclusions of that study, as all parties have 
indicated their willingness to accept the conclusions 
of the USGS Background Study.  

2. The word “uncertain” has been replaced by using 
“disputed” to describe the chromium plume in the 
north. PG&E has repeatedly disputed, and 
continues to dispute, the source of the chromium in 
the north and the USGS Background Study has a 
major focus to determine the level of naturally-
occurring Cr(VI) in the north. 
 

3. As suggested, the lower aquifer facts have been 
separated into a new Finding 8. Information has 
been added about the concentrations of Cr(VI) in 
the lower aquifer and the need for additional study. 
There is not sufficient data to establish that the 
background levels of the lower aquifer are non-

6-284



 
 
 
 
 
 
Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
4. Finding 8b, “2011” should 

be “2013” 
 
 

5. “plume” is an appropriate 
word for Finding 8b 

 
 
 
6. Finding 8c about private 

supply well 16N-01 
 
7. Delete “interim” 
 
8. Insert new Finding about 

background values for 
lower aquifer 

 
 
 

9. Divide Finding 19 into 
two Findings 

 
 
 
 
 
 
10. Insert new finding after 

Finding 33 to describe 
PG&E’s radiation actions 
in lower aquifer 
 
 
 

11. Insert new Finding to 
explain need for 
requirements in the 
lower aquifer 
 
 

detect in all areas.  In its September 30, 2015, 
comments on the Draft CAO, PG&E recommended 
that the Order be modified to require it to conduct 
additional studies in the lower aquifer to determine 
the background concentrations of Cr(VI). 
 
 

4. Change made and Finding 8 has been become 
Finding 9. 

 
 

5. Chromium in the north in excess of the interim 
maximum background concentrations is being 
referred to as the northern “disputed plumes” and 
the requirement is to map the isoconcentration 
contour lines for Cr(VI). 

6. Change made to correctly state the reasons why 
Cr(VI) in well 16N-01 is not believed to be linked to 
PG&E’s historical discharge. 

7. Use of the word “interim” is being retained for the 
reasons described in Response 1, above. 

8. A new Finding 8 was added to describe the data 
relied upon relating to the lower aquifer. Finding 16 
is under the heading, “Regulatory History,” so a 
discussion about background data was best under 
the section titled, “Chromium Contamination,” 
which contains Findings 7-11. 

9. Finding 19 has been renumbered to become Finding 
20. Factual text describing specific requirements in 
CAO R6V-2008-0002A4 have been retained but text 
that was an interpretation of those CAO 
requirements has been removed. The finding has 
not been divided into separate findings because the 
additional text describes the context and reasons 
for those prescriptive mapping requirements. 

10. Finding 33 has been renumbered to become Finding 
34. Three additional paragraphs have been added 
to Finding 34 to explain the need for requirements 
in the southern plume, northern disputed plume, 
and the lower aquifer. 

 
 

11. Finding 34 c) has been added. 
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Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. Finding 37 c) should use 
the word “plume” 
 
 

13. Finding 37 c) needs 
explain the need to 
require monitoring in the 
north 

14. Unclear on use of the 
word “uncertain” 
 
 

15. Best Professional 
Judgment 

16. Order IV.A.1 
 
 
 
 
 
 
 
17. Order IV.A.3 
18. Order IV.A.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
19. Order IV. A & B 
 
 
 
 
 
 
20. Order IV.B 
21. Order IV.B 
22. Order V.A.2 

12. Finding 37 c) has been renumbered to 38 c). All text 
about northern disputed plume has been moved 
into the explanation for northern plume monitoring 
in Finding 34. 

13. Same as Response 12, above. 
 
 
 

14. “Uncertain” has been changed to “disputed.” 
 
 
 

15. Same as General Response a, above. 
 

16. This requirement has been changed to specify for 
the southern plume that monitoring wells must be 
installed every 1,320 feet apart at a minimum. 
Because there may be circumstances where it 
would be physically impossible to install monitoring 
wells every 1,320 feet, this requirement now 
requires a technical justification explaining such 
constraints and plans for resolving the issue. 

17. Change made and text added for clarification. 
18. The chromium plume maps will be required to be 

drawn depicting the chromium isoconcentration 
contour lines. This means that the previously 
submitted “interpretation” map is unacceptable 
because it doesn’t depict chromium 
isoconcentration contour lines for the northern 
disputed plume. Drawing the isoconcentration 
contour lines for the southern plume and the 
northern disputed plumes is expected to produce 
maps that are substantially similar to maps that 
have been required previously. There will be 
differences, and those differences will be supported 
by scientific facts and the new maps can be 
evaluated and compared to the evaluation of 
remediation effectiveness. 

19. This order changed to require technical justification 
for areas in southern plume that have monitoring 
wells spaced more than 1,320 feet apart and for 
specifically identified areas in the north that do not 
have sufficient resolution of the chromium 
isoconcentration contour lines. See also Response 
16, above. 

20. Change made to correctly state as section “IV.” 
21. Same as General Response a, above. 
22. Change made. 
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Water Board 
Prosecution 
Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water Board 
Prosecution 
Team 

23. Order VI.C.1.a.iii 
 
 
24. Order VI.c.1.b 
 
 
 
 
 
 
 
 
 
25. Order VII.2.a. 
26. Order VII.2.b&c 
 
Specific Comments on 
Monitoring & Reporting 
Program, Attachment 8 
 
1. 3rd paragraph, p1 
2. “Uncertain” 
3. “interim” 
 
4. I.E., p7 

 
 

5. III.A, p9 
 

6. III.B.1.a., p9 
 
 
 
 
 
 

7. III.B.1.a.i., p9 
 
8. III.B.2.g, p11 

 
9. III.B.2.h., p11 

 
 
 

10. III.B.3.d.i., p12 

23. Retained the word “USGS” to distinguish between 
the interim maximum background levels and 
background numbers the USGS may suggest. 

24. Text added in Finding 7 and in this Order provision 
to clarify requirements for lower aquifer. This Order 
requires PG&E to implement its previously 
approved workplan Compliance with this 
requirement will be verified by ensuring PG&E is 
capturing and remediating its Cr(VI) from the lower 
aquifer. Orders have been added to require PG&E 
to submit a technical report, updated conceptual 
site model, and submit a feasibility study for the 
cleanup to background conditions. 

25. Text changed to clarify intent. 
26. Change made. 
 
 
 
 
 

1. Changes made. 
2. “Uncertain” changed to “disputed” 
3. “interim” retained for reasons explained in 

Response 1, above. 
4. Changes not made because those changes would be 

inconsistent with the Findings and Order provisions 
in the CAO. 

5. “May” has been removed and text added to clarify 
requirements. 

6. Brown lines depicting approximate limits of 
saturated alluvium are drawn using scientific 
knowledge and best professional judgment. The 
requirement to include these lines and requirement 
to leave these lines off maps have been deleted to 
allow flexibility and the option to include those lines 
as part of a technical justification. 

7. Change has been made and more text has been 
added to clarify requirement. 

8. Changes not made for the reason explained in 
General Response a. and Response 18, above. 

9. This requirement no longer conflicts with Finding 19 
(which has been renumbered to Finding 20). Text 
has been modified and added to Finding 20 to 
provide clarification. 

10. The order was changed to require re-analysis is 
both elements show a 25 percent or greater 
difference and both are less than 10 ppb but above 
3.1 ppb for Cr(VI) and above 3.2 ppb for Cr(T). 

6-287



 

IRP Manager -
Project 
Navigator 
 
 
 
 
 
 
 
 
 
 
IRP Manager -
Project 
Navigator 

1. Plume contouring 
requirements should be 
based on best 
professional judgment 
but the mapping should 
continue as it has in the 
past until completion of 
the USGS Background 
Study. 

2. Replacement water 
should include all indoor 
uses, including bathing. 
 
 
 
 

3. Remediation goals and 
adaptive management 
should be used for 
cleanup times 
 

4. Monitor the western and 
northern areas and 
incorporate relevant 
interim results from USGS 
Background Study into 
CAO 

1. Best professional judgment is required for the 
chromium map contouring and this involves using 
scientific principles and all scientific data available. 
The mapping requirements contain flexibility in that 
information from the USGS Background Study is 
required to be considered in mapping the 
chromium concentrations. 

 
 

2. Added Finding 44 in the CAO which states the basis 
for limiting the long-term replacement water to 
drinking and cooking purposes only.  Because there 
is no health risk from showering with the water or 
using the water in swamp coolers, the Water Board 
has no authority to requirement replacement water 
for these purposes. 

3. Order VI. C. 1. c) iv in the CAO takes an adaptive 
management approach by requiring PG&E to 
evaluate cleanup action at least once every four 
years. Workplans are required if actions are not 
achieving expected cleanup goals. 

4. The CAO requires monitoring to continue for the 
western and northern areas and results from the 
USGS Background Study are required factors for 
evaluating remediation effectiveness. 

Mr. Sam 
Knott 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PG&E should be required to 
provide whole house water 
to affected well owners who 
exceed drinking water 
standards for Cr(VI)  

 Finding 44 in the CAO which states the basis for 
limiting the long-term replacement water to drinking 
and cooking purposes only.  It cites to an August 17, 
2011, letter from the Office of Environmental Health 
Hazard Assessment’s (OEHHA) Acting Director, 
responding to a letter sent by the Lahontan Water 
Board’s Executive Officer, requesting guidance on the 
use of the new public health goal for hexavalent 
chromium (Cr VI).  One of the issues raised by the 
Executive Officer was “whether evaporative coolers 
(a.k.a., swamp coolers) pose an inhalation risk by 
increasing the concentration of airborne Cr VI.”  In 
response, OEHAA responded that “swamp coolers do 
not increase the concentration of airborne Cr VI.  Thus, 
with regards to Cr VI, swamp coolers do not constitute 
an inhalation risk.” (August 17, 2011 Letter to Harold 
Singer, Executive Officer, from Acting Director of 
OEHHA, p. 6)  Similarly, the OEHAA noted that “Since 
so little Cr VI is inhaled during showering, a PHG based 
only on ingestions is identical to that based on 
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Mr. Sam 
Knott 
 

ingestion plus inhalation during showering.”  (Id. at p. 
5.)  As far as dermal exposure during bathing, the July 
2011 report by OEHHA setting the public health goal 
considered the absorption from dermal exposure to be 
so small (< 0.1 percent of the absorbed oral dose) that 
it concluded that “dermal exposure therefore does not 
appear to contribute significantly to the overall 
exposure,” and was not further considered in the 
report. (OEHHA, “Public Health Goals For Chemicals In 
Drinking Water, Hexavalent Chromium (Cr VI),” July 
2011, p. 8.) Therefore, because there is no health risk 
from showering with the water or using the water in 
swamp coolers, the Water Board has no authority to 
requirement replacement water for these purposes. 
 
 

Mr. Eldert 
Van Dam 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. PG&E must investigate 
Cr(VI) to the east by my 
property. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Nitrate in PG&E’s Cr(VI) 

plume will flow to the 
east and there are many 
other nitrate sources 
threatening my property. 

1. Lenwood Road roughly parallels the southern 
plume in the north-south direction and is about 1.5 
miles east of the easternmost part of the southern 
plume. Your dairy property is about 2 miles further 
east than Lenwood Road. The groundwater flow 
direction from the site of PG&E’s historical 
discharge is to the north as opposed to the 
groundwater beneath your site which flows 
predominantly to the east. This means that there is 
a hydrogeologic split, or divide, separating and 
preventing the PG&E Cr(VI) plume from travelling 
east toward your property. The Water Board does 
not have any scientific evidence to suspect that 
PG&E’s chromium plume may have flowed in a 
cross gradient direction more than 3.5 miles further 
than the lowest concentration in its southern 
plume. Therefore, the Water Board cannot require 
PG&E to investigate the area in the vicinity of your 
property. 

2. As explained above in response 1, the 
hydrogeologic conditions prevent the PG&E plume 
from migrating cross-gradient, so there is no threat 
of those nitrates reaching your property. Other 
potential nitrate sources that may affect your 
property are not the subject of the PG&E CAO. 

Mr. Daron 
Banks 

1. Concerns about the 
Water Board’s 
Advisory team 
meeting with PG&E 
and making major 
changes to the Draft 
CAO 

The Water Board’s Advisory Team has not met 
privately with any interested party, including the 
Prosecution team or PG&E.  To do so could result in ex 
parte communications.  The parties, however, are able 
to meet with one another.  The Prosecution Team  and 
PG&E met and developed “consensus language” to 
address a number of issues.  This language was 
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provided to the Advisory Team on July 8, 2015 for 
consideration, and was incorporated into the 
September 1, 2015, and identified as black, italicized 
crossed out or underlined text. 

Mr. Daron 
Banks 

2. The Board should 
listen to the 
Enforcement/ 
Prosecution Team  

 

The Board members consider the input of all the 
parties, including the Prosecution Team, who put out 
the original draft of the CAO; PG&E, the IRP, and the 
individual community members.  The Advisory Team 
synthesizes that information for the Board, and 
provides neutral legal and technical advice to the Board 
members.   

Mr. Daron 
Banks 

1. Plume drawing 
should be based on 
the 
Enforcement/Prosec
ution team’s 
recommendation on 
connecting 
monitoring wells 
above background 
levels and within 
2600 feet, and do not 
agree with allowing 
PG&E’s consultant to 
draw the plume 
based on “Best 
Professional 
Judgment” 

The Board’s decisions have to be based upon 
substantial evidence in the record, and cannot be 
arbitrary and capricious.  This means that there must 
be a valid scientific, technical or legal rational for the 
decision.  In this circumstance, there is no sound 
scientific, technical or legal basis for requiring PG&E to 
draw the well by connecting wells with chromium 
concentrations above 3.1 solely because they are 
within 2600 feet of one another.   Allowing PG&E’s 
consultants to consider all relevant data, including the 
geology, hydrogeology, and geochemistry data, in 
drawing the plume would provide a more accurate and 
defensible assessment than requiring points to be 
arbitrarily connected.  However, because it is 
important to the community to have a map that is 
consistent with how it has become accustomed to 
seeing the map, the Advisory Team is recommending 
that PG&E continue to draw lines identifying chromium 
concentrations contour lines, including the 3.1/3.2ppb, 
10ppb and 50 ppb isoconcentration contour lines. 

Mr. Daron 
Banks 

a. Allowing PG&E to put 
their opinion on a 
contouring map is 
confusing and a big 
concern for the 
community. 

 

PG&E’s mapping must be based on best professional 
judgment and supported by technical justifications.  It 
cannot be based solely upon opinion.  Because 
reasonable minds might disagree as to how the data 
should be interpreted on the map, the Order contains a 
dispute resolution process in section XIX, requiring that 
the EO, or the board, as appropriate, will make all final 
determinations as to whether best professional 
judgment was used and is supported by technical 
justifications.     

Mr. Daron 
Banks 

b. Replacement Water 
should be for “all 
indoor uses.” 

 

Please see response to Sam Knott, above. 

Mr. Daron 
Banks 

a. Board should 
continue to enforce a 

A half-mile buffer around the plume does not provide 
any additional benefit to the community, and several 
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“minimum of a half 
mile buffer” around 
the plume to 
“protect public 
health and 
awareness” 

 

community members at the May Workshop suggested 
that having the half-mile buffer perpetuated a stigma 
that all of the area within a half-mile of the 3.1/3.2 
contour line is “affected,” when that is not generally 
the case.     
 
 

Mr. Daron 
Banks 

a. Requests that Board 
continues to support 
the CAC.  Issues 
raised by “other 
groups discussed in 
the draft” have 
different concerns 
that are not the 
responsibility of the 
Water Board, and 
instead are 
community issues. 

 

The Board continues to support the CAC and all groups 
interested in the cleanup of the groundwater beneath 
the Hinkley community by requiring in its order the 
continued funding of an independent consultant to 
provide technical information, education and advice to 
community members on matters subject to regulation 
by the Water Board.  It is not clear what “other groups 
discussed in the draft” are referring to. 
 

Mr. Daron 
Banks 

Division between the 
Prosecution and Advisory 
teams is clear and has led to 
unfair practices. 

The division of the Board staff into advisory and 
prosecution teams provides more fairness and 
transparency in the decision-making process.  The 
Board staff that are in the advisory and prosecution 
roles do not discuss the project privately with each 
other or the Board Members.  Although this has 
resulted in differences of professional opinion being 
much more openly exposed than may otherwise occur 
in other types of proceedings, it has resulted in a 
robust, open debate of the issues. 

Ms. Betty 
Hernandez 

Do not make changes to 
previous mapping 
requirements and other 
requirements until USGS 
Background Study is done. 
Draft CAO must be flexible 
and based on scientific data.  
 
 
 
 
 
 
 
 
 
 
 

See Response to General Comment a, above.  The 
mapping requirements must change so the plume 
boundaries and other characteristics are drawn using 
scientific principles and using all scientific data 
available. Mapping in this manner means the plume 
shape and characteristics can be compared to maps 
drawn showing remediation effectiveness. Plume maps 
drawn without scientific basis, such as connecting wells 
2,600 feet apart that contain concentrations at or 
above 3.1 ppb Cr(VI), cannot be compared to a 
mapping of remediation effectiveness since a map 
made by connecting dots is done so using completely 
different metrics than a map using scientific 
information and principles. The mapping requirements 
contain flexibility in that information from the USGS 
Background Study is required to be considered in 
mapping the chromium concentrations. 
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Ms. Barbara 
Ray and Mr. 
Roger Killian 
on behalf of 
CAC 
 
 
 
 
 
 
 
 
 
 

1. Do not make changes to 
previous mapping 
requirements until USGS 
Background Study is 
done. 

 
 
 
 
 
 
 
 
 
 
 
 
 
2. Replacement water must 

include all indoor uses 
such as bathing and use 
in swamp coolers. 

1. See Response to General Comment a, above.  The 
mapping requirements must change so the plume 
boundaries and other characteristics are drawn 
using scientific principles and using all scientific 
data available. Mapping in this manner means the 
plume shape and characteristics can be compared 
to a mapping of remediation effectiveness. Maps 
drawn without scientific basis, such as connecting 
wells 2,600 feet apart that contain concentrations 
at or above 3.1 ppb Cr(VI), cannot be compared to 
maps made showing an evaluation of remediation 
effectiveness since a map made by connecting dots 
is done so using completely different metrics than a 
map using scientific information and principles. The 
mapping requirements contain flexibility in that 
information from the USGS Background Study is 
required to be considered in mapping the 
chromium concentrations. 

2. See Response to Sam Knott, above.  Added Finding 
44 in the CAO states the basis for limiting the long-
term replacement water to drinking and cooking 
purposes only. That Finding states that there is a 
fractional or very low risk of Cr(VI) inhalation during 
showering and swamp coolers do not increase the 
Cr(VI) vapors.  

Ms. Penny 
Harper 

The present Cr(VI) plume 
boundaries in the north 
remain until the USGS 
Background Study is 
complete. 

The new mapping requirements will produce 
chromium isoconcentration contour lines depicting 
disputed plumes in the north very similar in shape to 
the present Cr(VI) plume boundary maps that are 
drawn each quarter as compliance maps. The new 
mapping requirements contain flexibility in that 
information from the USGS Background Study is 
required to be considered in mapping the chromium 
concentrations. 
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November 19, 2013 
 
 
Daron Banks 
via private e-mail 
 
Sheryl Bilbrey  
Director, Remediation Program Office  
Pacific Gas and Electric Company  
77 Beale Street, B28A  
San Francisco, CA 94105 
e-mail: S4BD@pge.com 
 
Theresa Schoffstall 
via private e-mail 
 
Re: Decision on Requests by PG&E and the Members of the Hinkley Community 
to Change Whole House Replacement Water Program and Plume Delineation 
Requirements 
 
After careful consideration of the requests submitted by the Pacific Gas and Electric 
Company (PG&E) and members of the public to change the requirements of the Whole 
House Replacement Water Program (“WHRW Program”), and after review of the 
comments received in response to those requests, I have decided not to make changes 
to the existing requirements at this time.   
 
There are several actions by other entities within the next year that have the potential to 
affect the WHRW Program, including the issuance of the maximum contaminant level 
(MCL) for hexavalent chromium by the California Department of Public Health (DPH), 
also referred to as the “drinking water standard”, and a review by the State Water 
Resources Control Board (State Board) of PG&E’s petition of Cleanup and Abatement 
Order (CAO) 2008-0002-A4.  This CAO required PG&E to conform to specific mapping 
protocols to delineate the boundary of its plume of hexavalent chromium in Hinkley.  
This means that actions outside of our control have the potential to change the existing 
requirements within the next nine to twelve months.  With impending potential changes 
to the existing requirements, I have determined that modifications to the WHRW 
Program and the plume delineations requirements at this time would introduce 
additional confusion and uncertainty.  If I were to make changes today, by the time that 
modifications to the existing requirements are implemented, those changes would 
undoubtedly be revised again based upon the State Board and the DPH actions.   
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For example, on November 4, 2013, the State Board notified the Lahontan Regional 
Water Quality Control Board (Water Board) that it will be taking up the petition filed by 
PG&E on the CAO.  The petition challenges the way that PG&E is required to draw the 
plume and the requirement to continue to install monitoring wells to delineate the plume 
boundary.  The State Board could modify the Water Board’s Order or require the Water 
Board to reconsider the requirements for how the plume is delineated based upon 
criteria it sets forth, which could affect how the plume is drawn and, therefore, who 
would be eligible for the WHRW Program.   
 
Similarly, a final decision by the DPH that sets the drinking water standard for 
hexavalent chromium at a level above what is in people’s wells in Hinkley would limit the 
requirements of the WHRW Order.  The current WHRW Order recognizes the legal 
limits on the Water Board to require replacement water, and states that PG&E is only 
required to provide WHRW to those wells containing hexavalent chromium at levels 
above the MCL levels established by DPH.  Therefore, once the DPH sets the final 
drinking water standard, the Water Board could not require replacement water for those 
wells whose levels of hexavalent chromium does not exceed drinking water standard.   
 
In leaving the current requirements in place, I recognize that there will continue to be a 
lot of concern in how the plume is drawn and how the WHRW Program is implemented.  
Because PG&E has offered WHRW systems and property buyout opportunities to some 
Hinkley residents, the location of the plume has had financial and social repercussions 
for PG&E and the community.  Changing the requirements today, only to have those 
requirements changed shortly thereafter, will introduce a level of confusion and 
uncertainty that I am not comfortable with.    
 
In my October 31, 2013 letter to Ms. Sheryl Bilbrey with PG&E, I provided a temporary 
recusal to notify residents that would be potentially eligible for the WHRW Program due 
to expansion of the 3rd quarter buffer.  Since my decision is now final, I expect full 
compliance with the requirements of any existing order.  This would mean that PG&E 
would have to provide interim bottled water and information regarding the WHRW 
Program to any newly eligible property owner within the five (5) days set forth in the 
existing Order.         
 
I believe there is an opportunity for PG&E and the community of Hinkley to work 
together to come up with solutions that satisfy most of the needs of all of the parties, 
and provide that certainty for themselves, especially in light of the fact that decisions by 
the State Board and DPH could impose requirements that are less satisfactory to all.  
The Water Board has facilitated those discussions in the past and I would like to offer 
our assistance again.  We should not wait until the DPH drinking water standard is 
adopted to begin our discussions about how the new standard will affect the community, 
PG&E and Water Board requirements.  
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The Water Board has recently received three complex and technically related evaluation 
and interpretive reports that should be discussed in an open forum i.  The new 
information in these three reports answers some old questions, but raises many new 
ones.  Everyone working together is a more effective use of expertise and resources.  
Cooperation between PG&E and the community can produce viable solutions that are 
more satisfying to everyone and more directly address concerns than decisions that are 
made for the parties by the Water Board.  In the future, I request PG&E and the 
community make a good faith effort to work together and find consensus before coming 
to the Water Board with requests for changes. As always, we are here to provide 
guidance and technical assistance.   
 
If you have any questions please contact me at pzkouyoumdjian@waterboards.ca.gov  
(530) 542-5412 or Doug Smith at dfsmith@waterboards.ca.gov (530) 542-5453. 
 
 
 
PATTY Z. KOUYOUMDJIAN 
EXECUTIVE OFFICER 
 
cc: PG&E Hinkley Lyris List (and web posting) 
 
                                                 
i Third Quarter 2013 Groundwater Monitoring Report and Domestic Well Sampling Results, Site-wide Groundwater Monitoring 
Program, October 30, 2013, by CH2M Hill; Compliance with Provision 1.C. of Cleanup and Abatement Order R6V-2008-0002-A4 
and Requirements of Investigation Order R6V-2013-0029, October 29, 2013, by Stantec; and Project Proposal for Occurrence of 
natural and anthropogenic Cr VI near a mapped plume, Hinkley, CA, September 2013, by Dr. John Izbicki with the US Geological 
Survey. 
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Pacific Gas and 
Electric 
Company Kevin M. Sullivan 

Director, Chromium 
Remediation 

 
 
 
77 Beale Street, B28P,  
San Francisco, CA  94105 
(925) 818-9069 (cell) 
kmsu@pge.com 

 
 
September 30, 2015 
 
Via Electronic Mail  
 
California Regional Water Quality Control Board Lahontan Region 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 
Attn: Sue Genera 
Executive Assistant and Water Board Clerk 
RB6enfproceed@waterboards.ca.gov 
 
 
Re: Draft Cleanup and Abatement Order No. R6V-2015-DRAFT; 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   

 
 
PG&E appreciates the opportunity to submit these comments on the Draft CAO and supports a 
thorough and collaborative process to draft a cleanup and abatement order that facilitates our 
commitment to remediate groundwater in Hinkley.  The release of the Draft CAO is an important 
step in continuing the significant progress made to date in cleaning up the chromium plume.  
 
The Draft CAO contains several key improvements from the Proposed CAO, including 
recognition of the importance and value of the USGS background study, changes to the clean-up 
timeframes, provisions for transparent and accountable remedial system operation, clarified 
replacement water requirements, and provisions for a performance based and adaptable 
monitoring program. These changes will provide a better basis for efficient, expeditious, and 
scientifically and technically supported remediation under the CAO. 
 
As our attached comments address, we have additional recommendations in areas where the 
advisory team made edits in the Draft CAO and which were discussed at the Public Workshop on 
September 16, 2015, and comments to clarify our previous comments.  This cover letter 
highlights our recommendations and more detailed analyses along with suggested edits are in the 
attached comments, where needed. 
 

1) Lower Aquifer Remediation 

Some commenters at the Public Workshop asserted that based on the size and mass of the 
lower aquifer plume, remediation should be completed within a few years. This assertion that 
the remediation timeframe should be short does not reflect the challenges of remediation in 
this area. The hexavalent chromium plume that is currently referred to as the lower aquifer 
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plume resides within a complex geological environment at the edge of the blue clay where 
the upper aquifer and lower aquifer are in hydraulic communication.  PG&E will address this 
portion of the plume as quickly as possible, but in this complex hydrogeologic setting, 
aggressive remedial activity could inadvertently increase Cr(VI) concentrations in the lower 
aquifer by drawing higher Cr(VI) concentrations from the upper aquifer into the lower 
aquifer. Successful remediation of this transitional area at the edge of the blue clay will likely 
require that the upper aquifer and lower aquifer chromium levels be reduced concurrently, 
which therefore may lead to similar timeframes for complete remediation.  To reflect these 
considerations, and to address the concerns voiced at the Public Workshop that the Draft 
CAO does not provide tangible requirements for remedial operations to address the lower 
aquifer, we are providing recommended language edits (in the attached comments) to add 
requirements for remedial action implementation and additional analysis of background 
values and the feasibility of treating to those values. 

2) Plume Mapping 
 
PG&E appreciates the changes that were made to allow for a combination of prescriptive and 
performance based requirements for plume mapping, allowing the use of best professional 
judgment.  PG&E considers the change to be appropriate, with the understanding that the 
change was made to be consistent with other orders in the region. PG&E agrees with the use 
of best professional judgment, because it allows the use of all relevant data (e.g. groundwater 
flow direction) and site specific considerations and avoids interpretations that are arbitrary 
and artificial.   

In the past, we have submitted maps based on best professional judgment. Water Board staff 
agreed with some interpretations presented on these maps and disagreed with others, (such as 
PG&E’s judgment that there is considerable uncertainty concerning whether the chromium in 
the north is from the compressor station release).   Once Water Board staff determinations 
have been made, PG&E has drawn the plume maps according to Water Board staff direction 
without extensive quarterly re-evaluation and will continue to do so, i.e. the northern plume 
will continue to be drawn.  PG&E believes that this process works for resolving differences 
in best professional judgment.  PG&E believes that depicting the data either on two different 
maps, or by using inserts, is useful for showing the public areas of agreement and 
disagreement in best professional judgment. 

 
3) Representation of Uncertainty of Chromium Source and Background Values 

PG&E agrees with the changes in terminology that were made in the draft CAO, recognizing 
that the plumes in the north are “uncertain” and that the background values listed in the order 
are “interim”.   The term “uncertain” is appropriate for the chromium in groundwater in the 
north, given that it is not certain what the background concentration is, what the source of 
chromium in the north is, nor whether chromium from the compressor station flowed to the 
north, as detailed in previous technical documents (Stantec 2015).  The term “interim” 
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appropriately reflects the current, discredited background values and the purpose of the 
ongoing USGS study to evaluate background. 

PG&E is committed to addressing the groundwater impacts caused by our historical operations 
in Hinkley in a manner that is open and transparent, and that is protective of public health and 
the environment. We appreciate the dialogue with the Water Board and interested parties during 
the collaborative revision process that lead to the Draft CAO and look forward to the adoption of 
the order. 
 
Sincerely,  
 
 
 
Kevin Sullivan 
Director, Chromium Remediation Program, PG&E 
 
 
 
Attachments 
 
A  PG&E Comments on Draft Cleanup and Abatement Order 
B Key Elements of Revised Conceptual Site Model for the Western Portion of the Lower 

Aquifer, Hinkley, California 
 
References 
 
Stantec. 2015. Comments on Proposed Cleanup and Abatement Order with Regards to Background 
Chromium Levels. Pacific Gas and Electric Company. Hinkley Chromium Remediation Project. March 
13. 
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The following comments on the Draft Cleanup and Abatement Order (CAO) are organized into two 
sections: one regarding the lower aquifer remediation requirements and other providing comments on 
various findings or requirements in Draft CAO. 

1. Lower Aquifer Requirements 

The hexavalent chromium [Cr(VI)] plume that is currently referred to as the lower aquifer plume resides 
within a complex geological environment at the edge of the blue clay where the upper aquifer and lower 
aquifer are in hydraulic communication.  Pacific Gas and Electric Company (PG&E) will address this 
portion of the plume as quickly as possible, but in this complex hydrogeologic setting, aggressive 
remedial activity that does not consider the interaction of the lower aquifer with the upper aquifer 
could inadvertently increase Cr(VI) concentrations in the lower aquifer by drawing  higher 
concentrations of Cr(VI) present in the upper aquifer downwards into the lower aquifer.     

Recommendations for CAO Revisions 

Based on several technical considerations that are described in detail below and in the attached 
Technical Memorandum (TM), PG&E recommends remedial goals for the lower aquifer be developed to 
acknowledge a revision to the conceptual site model (CSM) for the western limits of the lower aquifer 
where the blue clay aquitard transitions from being a confining layer to a thin, sandy and intermittently 
present clay layer (transition zone).  The revised CSM should be used to determine which monitoring 
wells truly represent the lower aquifer versus the transition zone for use in assessing performance of the 
lower aquifer remedy.  Finally, a technical assessment should be conducted to determine background 
chromium concentrations for the lower aquifer and the transition zone separately and to evaluate the 
timeframe of remediation to potentially very low background concentrations.  PG&E suggests that if 
additional requirements for tangible lower aquifer remediation are desired, the requirement to 
remediate in accordance with the current workplans be re-inserted and a requirement to conduct 
technical assessments to update the CSM, define background, and evaluate the timeframe for 
remediation and to submit the findings be added. 

To implement these recommendations, the text should be edited as follows (red text indicates edits 
already in the Draft CAO, comments in black are additional proposed edits): 

“b) Lower Aquifer 

PG&E shall clean up and abate chromium concentrations greater than non-detect levels in the lower 
aquifer that are linked to PG&E’s historical discharge or remedial actions. During 2014, greater than 
non-detect concentrations exist at: MW-23C, MW-28C, MW-31C, MW-42C, MW-92C, and MW-100C.  

i.  Continue implementing on-going groundwater extraction east of Mountain View Road to 
remediate chromium in lower aquifer groundwater, as proposed in PG&E’s November 7, 2014 
“Plan for Enhancement of Lower Aquifer Remedy” and in accordance with the Water Board’s 
conditional acceptance dated December 22, 2014.. 
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ii. Submit a technical report within 180 days of this order presenting an evaluation of the 
updated conceptual site model and background concentrations for the lower aquifer and 
transition zone at the western edge of the lower aquifer. 

iii. Submit a feasibility assessment for remediation and cleanup to background concentrations in 
the lower aquifer and the transition zone at the western edge of the lower aquifer within 90 days 
of Water Board approval of the conceptual site model and background report required under 
item ii.” 

Note the requirement to conduct lower aquifer remediation in accordance with the Water Board’s 
conditional acceptance letter dated December 22, 2014 is recommended for removal from the original 
Proposed CAO workplan implementation requirement b.i above in an effort to streamline the number of 
active orders at the site.  The conditional acceptance letter 1) approved the November 7, 2014 workplan 
and 2) required an assessment of the effectiveness of the remedy in March 2016.   These requirements 
can be replaced with the CAO which 1) provides approval of the workplan in b.i. as written above and 2) 
requires annual performance reviews in Attachment 8.   

Conceptual Site Model for the Lower Aquifer and Transition Zone 

The attached TM provides a brief summary of technical considerations for remediation and 
understanding background values in what is currently referred to as the lower aquifer, which will be 
more fully developed with an updated CSM document. The key concepts presented in the TM are 
summarized here to provide context for the recommended changes to the CAO requirements. It should 
be acknowledged that near the margins of the blue clay that acts as an aquitard that separates the 
upper aquifer from the lower aquifer there is a transitional area where there is significant hydraulic 
communication between the two aquifers. This is particularly evident in the area of monitoring wells 
MW-28C, MW-92C, and MW-100C where chromium above the interim background levels has been 
reported. This is conceptually illustrated in cross-section on Figure 1 and in plan view on Figure 2 in the 
attached TM. As displayed with green well dots on Figure 2, the blue clay was either absent, logged as a 
sandy clay, or less than 3-feet thick at four monitoring wells (MW-28C, MW-92C, MW-98C, and MW-
100C) located on the western portion of the lower aquifer.  Included on Figure 2 in the attached TM is a 
blue shaded transitional area where the upper and lower aquifers are interpreted to be in hydraulic 
communication based on hydraulic testing data. The presence of the blue clay was interpreted during 
drilling at some wells and test borings in this area during previous investigation, but the blue clay in this 
area was logged to have an increasing sand content, and subsequent hydraulic testing (see below) has 
demonstrated that in this transitional zone the intermittent blue clay does not act as a competent 
aquitard in this general area. 

Figure 3 in the attached memo shows hydrographs for upper aquifer/lower aquifer well pairs MW-
23B/MW-23C and PZ-08/MW-92C, respectively. The blue clay acts as an aquitard at MW-23C, as 
demonstrated by the consistently 1-foot higher groundwater elevation at MW-23C than the upper 
aquifer well MW-23B, demonstrating an upward hydraulic gradient (top panel of Figure 3).  On the other 
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hand, the hydrograph for the PZ-08/MW-92C well pair shows comparable groundwater levels at both 
the upper and lower aquifer wells without a significant vertical gradient like the MW-23B/23C 
hydrograph (bottom panel Figure 3). The hydrograph for PZ-08/MW-92C is corroborated by the 
observation of thin and sandy blue clay in this area and suggests that the blue clay does not act as an 
aquitard in this area. Figure 4 shows hydrographs for upper aquifer/lower aquifer well pairs MW-
42B2/MW-42C and PZ-09/MW-100C, respectively. Like the MW-23B/MW-23C  hydrograph, lower 
aquifer well MW-42C shows a consistently higher groundwater level (more than 1.5 feet) than upper 
aquifer well MW-42B2, indicating that the blue clay acts as an aquitard in this area. While an upward 
gradient is shown in the hydrograph for PZ-09/MW-100C (blue line above orange line), both wells 
respond equally to changes in upper aquifer groundwater extraction at upper aquifer extraction well EX-
26, indicating that the blue clay does not act as an aquitard in this area. 

Geochemical Conditions in the Transition Zone and Lower Aquifer and Implications for Background 
Chromium 

In Finding 7 of the Draft CAO and in comments at the Public Workshop on September 16, 2015, it was 
observed that several monitoring wells within the lower aquifer yield non-detect concentrations.  To 
understand whether these non-detect values represent background conditions throughout the lower 
aquifer and the transition zone where the upper and lower aquifer are in hydraulic communication, it is 
important to also consider the geochemical conditions within these portions of the aquifer.  Most of the 
lower aquifer monitoring wells with non-detect chromium concentrations contain low dissolved oxygen 
and relatively low oxidation-reduction potential (ORP) which indicate conditions that could promote 
natural reduction of chromium and relatively lower background Cr(VI) concentrations. Near the western 
limits of the lower aquifer in the transition zone where monitoring wells such as MW-100C and MW-92C 
are present, there is generally elevated dissolved oxygen and relatively elevated ORP, which indicate 
conditions that could be associated with relatively more oxidation of chromium and relatively higher 
background Cr(VI) concentrations. Elevated dissolved oxygen and ORP conditions are also prevalent 
throughout the upper aquifer, and chromium is present above non-detect levels at the majority of these 
wells.  These observations indicate that background chromium levels may vary across the aquifer that 
historically been designated as “lower aquifer” and that careful analysis is needed to determine the 
background concentrations throughout this portion of the aquifer.  

Implications for Remediation 

The current remedy for Cr(VI) in both the upper and lower aquifer north of Highway 58 is groundwater 
extraction and treatment via agricultural application. However, treating the Cr(VI) concentrations at 
monitoring wells MW-92C and MW-100C within the transition zone and lower aquifer monitoring wells 
MW-23C and MW-42C with additional lower aquifer extraction to expedite remediation in this area 
could result in drawing groundwater with higher concentrations Cr(VI) from the upper aquifer 
downwards into the lower aquifer. If this occurred, this could adversely affect the currently stable to 
decreasing Cr(VI) trends at these and other lower aquifer wells that have been achieved with current 
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lower aquifer remedial actions.  Consequently, additional extraction may not expedite Cr(VI) treatment 
in what is currently referred to as the lower aquifer until the upper aquifer is remediated.   

The hydraulic communication between the upper and lower aquifer in the transition zone at the edge of 
the blue clay discussed above dictates that cleanup of both the upper and lower aquifers in these areas 
must proceed in concert and on the same timeline. The solute transport modeling conducted as part of 
the Remedial Timeframe Assessment (ARCADIS 2014) was utilized to evaluate time for Cr(VI) 
concentrations within the upper aquifer in the vicinity of the lower aquifer transition zone to decrease 
to less than 3.1 parts per billion (ppb).  In one of the modeling runs conducted in that study, the upper 
portion of the upper aquifer (model layer 1) is predicted to decrease below 3.1 ppb Cr(VI) after a period 
of 7 years, while the lower portion of the upper aquifer (model layer 3) is predicted decrease below 3.1 
ppb Cr(VI) after a period of 20 years. Cr(VI) concentrations below 3.1 ppb were not discretely simulated 
with the solute transport model.  Extended timeframe analyses to reach non-detect or an alternate 
lower Cr(VI) concentration target were therefore not assessed, but timeframes would be significantly 
longer than 20 years. As such, setting a cleanup goal for the lower aquifer that is sooner than the upper 
aquifer in this area or that is only a few years long is technically infeasible.   

Further, remediating groundwater in select monitoring wells located within the transition zone such as 
MW-92C and MW-100C and  lower aquifer monitoring wells MW-23C and MW-42C (with an effective 
blue clay aquitard present) to non-detect values may not be feasible with an extraction approach. 
Monitoring wells MW-92C and MW-100C in the transition zone are in hydraulic communication with the 
upper aquifer and likely to have background Cr(VI) values consistent with the upper aquifer. Because 
relatively elevated dissolved oxygen and ORP are observed at lower aquifer wells MW-23C and MW-42C, 
it may also be impossible to reduce Cr(VI) concentrations to non-detect levels with extraction at these 
wells where background Cr(VI) may be relatively higher than in lower aquifer locations with more 
strongly reducing conditions.    PG&E recommends continuing to use the 3.1/3.2 ppb interim 
background numbers to contour Cr(VI)/Cr(T) in the lower aquifer until a new background number for the 
lower aquifer is determined and approved by the Water Board. 

 
2. Additional comments 

Finding 21, Page 6. PG&E previously suggested edits to this finding that were not implemented in the 
Draft CAO. The following edits were proposed to clarify the results of the Remedial Timeframe 
Assessment, to properly describe the geographic applicability of the results and the level of certainty of 
the results:  

“The updated estimates range from six to 23 years to remediate 99 percent of the 50 ppb southern 
plume east of Serra Road; and 11 to 50 years to remediate 99 percent of the 10 ppb southern plume 
east of Serra Road. The ranges reflect remediation times for different modeled hydrologic layers of 
the upper aquifer (finer-grained versus coarser-grained model layers) and different assumptions of 
in-situ remediation modeling. These estimates inform the basis for the cleanup requirement 
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deadlines goals in this Order. The timeframe estimates are uncertain given underlying simplifying 
assumptions in the modeling, uncertainty in conditions throughout the modeled aquifer, operational 
and construction uncertainties, and assumptions made on the timing and continuation of permitting 
for the project. ” 

Ordering Requirement V.C., Page 18. PG&E previously suggested edits to this ordering requirement that 
were not implemented in the Draft CAO.  The comment is repeated here to re-iterate the 
recommendations. PG&E acknowledges the importance of timely identification of lapses in hydraulic 
containment and requirements to quickly submit and implement contingency plans for correction in 
Ordering Requirements V.D, V.E, and V.F. The timeline for submittal of a contingency plan in V.E. and 
the requirement to re-establish capture as soon as possible will ensure PG&E is taking all possible 
measures to regain capture. PG&E requests a clarification that compliance with the CAO is ensured if 
PG&E complies with the requirements to:  operate, monitor, identify when capture is not achieved, 
submit contingency plans with schedules by the required deadlines, and implement the contingency 
plan on schedule. This will allow for the time that may be required to regain capture as corrective 
actions are implemented. For example, in the case where specific hydraulic metrics indicated outward 
gradients from February to August 2013, corrective actions were implemented and resulted in 
immediate improvements in metric measurements; however, it took several months for the metrics to 
return to inward gradients. This example can be used to define the time that may be needed to 
implement corrective actions, during which PG&E should not be exposed to possible violation of the 
CAO requirements as onsite experience has demonstrated no threat to water quality during the time 
period required for the metrics to show inward gradients. To implement this change to the proposed 
CAO, the following edits to language are suggested in requirement V.D, consistent with the current 
requirements in CAO No. R6V-2008-0002A3:   

“PG&E is in violation of The Water Board may find PG&E out of compliance with this Requirement if 
at any time any of the following conditions occurs:” 

Ordering Requirements VI.C.1.a.i and XVIII on pages 20 and 30 and Attachment 1. Two opposite edits 
were made in the Draft CAO.  In Requirement XVIII and Attachment 1, Water Board Investigative Order 
R6V-2013-0087 and the Water Board directive letter, dated February 25, 2014, regarding 
implementation of the western action plans dated September 24, 2013 and January 10, 2014 were 
replaced by the Draft CAO.  Text added in Requirement VI.C.1.a.i on western area remediation required 
implementation of the western action plans in accordance with R6V-2013-0087 and the Water Board 
letter dated February 25, 2014.  To resolve the inconsistency in these edits and to streamline the 
number of active orders at the site, PG&E recommends inserting the relevant requirements from R6V-
2013-0087 and the Water Board letter dated February 25, 2014 into the Draft CAO.   

Ordering Requirement VIII, Page 27. PG&E is committed to informing and educating the community 
about our programs and will continue to support the Independent Review Panel (“IRP”) Manager.  PG&E 
underscores that this aspect of the Proposed CAO is a critical component to the success of the cleanup 
of the chromium impacted groundwater.  However, the level of effort of the IRP that is needed may 
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evolve over time.  PG&E recommends that the Executive Officer re-evaluate the line item requirements 
for the IRP every four years.   

This change could be implemented with the following text revisions to requirement VIII.C:   

“The annual workplan is subject to Water Board Executive Officer approval. Every four years, the 
Executive Officer will review and may revise the annual requirements listed above under item B.” 

Attachment 8, Section II, Page Since the issuance of the Proposed CAO, a draft Issuance of New Notice 
of Applicability (NOA) of General Waste Discharge Requirements for In-Situ Remediation Zones and the 
Northwest Freshwater Injection system was issued on July 13, 2014.  The draft NOA set reporting dates 
for the NOA quarterly report on January 30, April 30, July 30, and October 30, the same days the 
quarterly groundwater monitoring reports would be required under the Draft CAO.  PG&E requests that 
the reporting dates be staggered by moving the groundwater monitoring report deadlines to February 
10, May 10, August 10, and November 10. 

Attachment 8, Section III.B, Page 9. In the draft CAO, edits were made to remove the premature finding 
that the background concentration for the plume in what is currently referred to as the lower aquifer is 
non-detect. PG&E recommends the following edit to the plume mapping requirements in Attachment 8 
for consistency, 

“Using data from the monitoring wells, quarterly reports shall define the full lateral and vertical 
extent of chromium in groundwater, based on the monitoring information gathered pursuant to the 
MRP, for hexavalent and total chromium to at least the interim maximum background levels of 3.1 
ppb and 3.2 ppb, respectively, in the upper aquifer, and to non-detect concentrations in the lower 
aquifer, and determine the direction of groundwater flow.” 

Attachment 8, Section III.B.1.a/b/c, Pages 9 and 10. In the draft CAO, appropriate edits were made in 
requirement III.B.1.a to allow the presentation of saturated alluvium on maps where needed for data 
interpretation.  Edits were not made to be consistent with this change throughout the section.  PG&E 
recommends the following edits for consistency: 

In Section III.B.1.b, delete: "These maps are not to show the approximate limit of saturated alluvium 
in upper aquifer or flow directional arrows." 

In Section Section III.B.1.c delete: ""Include the approximate limit of saturated alluvium in upper 
aquifer." 
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Western Portion of the Lower Aquifer, Hinkley, California  
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Introduction 
As presented in this technical memorandum (TM), the hexavalent chromium (Cr[VI]) plume that is currently 
referred to as the Lower Aquifer chromium plume on the western portion of the Lower Aquifer at Hinkley, 
California, resides within a complex geological environment at the edge of the blue clay, where the Upper 
and Lower Aquifers are in hydraulic communication. Pacific Gas and Electric Company (PG&E) will address 
this portion of the Cr(VI) plume as quickly as possible. However, in this complex hydrogeologic setting, 
aggressive remedial activity that does not consider the interaction of the Lower Aquifer with the Upper 
Aquifer could increase Cr(VI) concentrations in the Lower Aquifer rather than reduce them, by drawing 
higher Cr(IV) concentrations in the Upper Aquifer downward into the Lower Aquifer.  

PG&E recommends that remedial goals for the Lower Aquifer are developed while acknowledging that a 
revision to the conceptual site model (CSM) for the western limits of the Lower Aquifer where the blue clay 
aquitard transitions from being a confining layer to a thin, sandy and intermittently present clay layer 
(hereafter called the transition zone) is needed. The key components that need to be developed in a revised 
CSM for the Lower Aquifer are presented in this TM. PG&E proposes to submit a technical report that 
evaluates these components in greater detail after the Cleanup and Abatement Order (CAO) is issued. The 
revised CSM presented in this forthcoming technical report should be used to determine which monitoring 
wells truly represent the Lower Aquifer versus the transition zone for use in assessing performance of the 
Lower Aquifer remedy. In addition, a technical assessment should be conducted to determine background 
chromium concentrations for both the Lower Aquifer and the transition zone area near the Lower Aquifer 
edge to evaluate the timeframe of remedial actions to reduce concentrations to potentially very low 
background concentrations.  

Conceptual Site Model for the Lower Aquifer and Transition Zone to 
Upper Aquifer 
Recent aquifer testing data show that near the margins of the blue clay that acts as an aquitard separating 
the Upper Aquifer from the Lower Aquifer, there is a transitional area where there is significant hydraulic 
communication between the two aquifers. This is particularly evident in the area of monitoring wells 
MW‐28C, MW‐92C, and MW‐100C, where chromium above the interim background levels has been 
reported. This is conceptually illustrated in cross‐section on Figure 1 and in plan view on Figure 2. As 
displayed with green well dots on Figure 2, the blue clay was either absent, logged as a sandy clay, or less 
than 3‐feet thick at four monitoring wells (MW‐28C, MW‐92C, MW‐98C, and MW‐100C) located on the 
western portion of the Lower Aquifer (Stantec, 2011a‐c). Included on Figure 2 is a blue‐shaded transitional 
area where the Upper and Lower Aquifers are interpreted to be in hydraulic communication based on 
hydraulic testing data. The blue clay was interpreted to be present during drilling at some wells and test 
borings in this area during previous investigation, but the blue clay in this area was logged to have an 
increasing sand content (Stantec, 2011a‐c), and subsequent hydraulic testing (see below) has demonstrated 
that in this transitional zone the intermittent blue clay does not act as a competent aquitard in this general 
area. 

Attachment B
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Figure 3 shows hydrographs for Upper and Lower Aquifer well pairs MW‐23B/MW‐23C and PZ‐08/MW‐92C, 
respectively. The blue clay acts as an aquitard at MW‐23C, as demonstrated by the consistently 1‐foot 
higher groundwater elevation at MW‐23C than the Upper Aquifer well MW‐23B, demonstrating an upward 
hydraulic gradient (top panel of Figure 3). On the other hand, the hydrograph for the PZ‐08/MW‐92C well 
pair shows comparable groundwater levels at both the Upper and Lower Aquifer wells without a significant 
vertical gradient like the MW‐23B/23C hydrograph (bottom panel Figure 3). The hydrograph for 
PZ‐08/MW‐92C is corroborated by the observation of thin and sandy blue clay in this area and suggests that 
the blue clay does not act as an aquitard in this area. Figure 4 shows hydrographs for Upper and 
Lower Aquifer well pairs MW‐42B2/MW‐42C and PZ‐09/MW‐100C, respectively. Like the MW‐23B/MW‐23C 
hydrograph, Lower Aquifer well MW‐42C shows a consistently higher groundwater level (more than 1.5 feet) 
than Upper Aquifer well MW‐42B2, indicating that the blue clay acts as an aquitard in this area. While an 
upward gradient is shown in the hydrograph for PZ‐09/MW‐100C (blue line above orange line), both wells 
respond equally to changes in Upper Aquifer groundwater extraction at Upper Aquifer extraction well EX‐26, 
again indicating that the blue clay does not act as an aquitard in this area. 

Geochemical Conditions in the Lower Aquifer, the Transition Zone, and 
Implications for Background Chromium 
Several monitoring wells within the Lower Aquifer yield nondetect concentrations. However, to understand 
whether these nondetect values represent background chromium conditions throughout the Lower Aquifer 
and also the transition zone where the Upper and Lower Aquifers are in hydraulic communication, the 
geochemical conditions within these portions of the aquifer should also be considered. Most Lower Aquifer 
monitoring wells with nondetect chromium concentrations contain low dissolved oxygen and relatively low 
oxidation‐reduction potential (ORP), which indicate conditions that could promote the natural reduction of 
chromium to result in relatively lower background Cr(VI) concentrations (CH2M HILL, 2015). Near the 
western limits of the Lower Aquifer in the transition zone where monitoring wells such as MW‐100C and 
MW‐92C are present, there is generally elevated dissolved oxygen and relatively elevated ORP, which 
indicate conditions that could be associated with relatively more oxidation of chromium and relatively 
higher background Cr(VI) concentrations. Elevated dissolved oxygen and ORP conditions are also prevalent 
throughout the Upper Aquifer, and Cr(VI) is present above nondetect levels at most of these wells. These 
observations indicate that background chromium levels may vary across the aquifer that historically been 
designated as “Lower Aquifer” and that careful analysis is needed to determine the background 
concentrations throughout this portion of the aquifer.  

Implications for Remediation 
The current remedy for Cr(VI) in both the Upper and Lower Aquifers north of Highway 58 is groundwater 
extraction and treatment via agricultural fodder crops. However, addressing the Cr(VI) concentrations at 
monitoring wells MW‐92C and MW‐100C within the transition zone, and Lower Aquifer monitoring wells 
MW‐23C and MW‐42C, with additional Lower Aquifer extraction to expedite remediation in this area, could 
result in the drawing of Cr(VI) with higher concentrations from the Upper Aquifer downward into the Lower 
Aquifer. If this occurred, then it could adversely affect the currently stable‐to‐decreasing Cr(VI) trends at 
these and other Lower Aquifer wells that have been achieved with current Lower Aquifer remedial actions 
(CH2M HILL and ARCADIS, 2015). Consequently, additional extraction may not expedite Cr(VI) treatment in 
what is currently referred to as the Lower Aquifer until the Upper Aquifer is remediated.  

The hydraulic communication between the Upper and Lower Aquifers in the transition zone at the edge of 
the blue clay discussed above dictates that cleanup of both the Upper and Lower Aquifers in these areas 
must proceed in concert and on the same timeline. The solute transport modeling conducted as part of the 
Remedial Timeframe Assessment (ARCADIS, 2014) was utilized to evaluate time for Cr(VI) concentrations 
within the Upper Aquifer near the Lower Aquifer transition zone to decrease to less than 3.1 parts per billion 
(ppb). In one of the modeling runs conducted in that study, the upper portion of the Upper Aquifer (model 
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layer 1) is predicted to decrease below 3.1 ppb Cr(VI) after a period of 7 years, while the lower portion of 
the Upper Aquifer (model layer 3) is predicted decrease below 3.1 ppb Cr(VI) after a period of 20 years. 
Cr(VI) concentrations below 3.1 ppb were not discretely simulated with the solute transport model. 
Extended timeframe analyses to reach nondetect or an alternate lower Cr(VI) concentration target were, 
therefore, not assessed, but timeframes would be significantly longer than 20 years. As such, setting a 
cleanup goal for the Lower Aquifer that is sooner than the Upper Aquifer in this area or that is only a few 
years long is technically infeasible.  

Further, remediating groundwater in monitoring wells located within the transition zone such as MW‐92C 
and MW‐100C and Lower Aquifer monitoring wells such as MW‐23C and MW‐42C (with an effective blue 
clay aquitard present), which are located near the transition area where hydraulic communication with the 
Upper Aquifer is present, to nondetect values may be infeasible with an extraction approach. Monitoring 
wells MW‐92C and MW‐100C in the transition zone are in hydraulic communication with the Upper Aquifer 
and likely to have background Cr(VI) values consistent with the Upper Aquifer. Because relatively elevated 
dissolved oxygen and ORP are also observed at Lower Aquifer wells MW‐23C and MW‐42C, reducing Cr(VI) 
concentrations to nondetect levels at these wells where background Cr(VI) may be relatively higher than in 
Lower Aquifer locations with more strongly reducing conditions may be impossible. PG&E recommends 
continuing to use the 3.1/3.2 ppb interim background numbers to contour Cr(VI)/Cr(T) in the Lower Aquifer 
until a new background number for the Lower Aquifer is developed and approved by the Water Board. 

This TM was prepared on behalf of PG&E by the following California Registered Professional:  

 

                                    

Isaac Wood, P.G., C.HG  

CH2M HILL, Inc. 

155 Grand Avenue, Suite 800 

Oakland, California 94612 
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FIGURE 2
APPROXIMATE TRANSITION ZONE 
AREA FOR BLUE CLAY AQUITARD 
FORMING LOWER AQUIFER
PACIFIC GAS AND ELECTRIC COMPANY
HINKLEY COMPRESSOR STATION
HINKLEY, CALIFORNIA
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Figure 3
Pressure Transducer Data for
Upper Aquifer/Lower Aquifer Well Pairs at MW-23C and MW-92C
Pacific Gas & Electric Co. Hinkley Compressor Station
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Figure 4
Pressure Transducer Data for
Upper Aquifer/Lower Aquifer Well Pairs at MW-42C and MW-100C
Pacific Gas & Electric Co. Hinkley Compressor Station
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Submitted to the Advisory Team on September 30, 2015 
 
Comment 

# 
CAO 

section/page 
Advisory Team 

Language 
Prosecution Team Comment 

1 Finding (F). 6 
/ P. 2 (and 
throughout)  

…"interim" 
maximum 
background levels… 

The use of the term "interim" in reference to the 
currently adopted background values throughout 
the Draft CAO is incorrect and confusing.  The 
background values of 3.1/3.2 Cr(VI)/Cr(T), 
adopted by the Water Board in CAO R6V-2008-
002A1 were not termed "interim" values.  They 
are in effect and will remain so until changed by 
future Water Board action, which is not 
guaranteed.   
 
In finding 16, the criticisms and limitations of the 
currently adopted background values are 
acknowledged.  However, the current background 
values remain the best available data for their 
intended use.  The Prosecution Team notes that 
any regulatory value is subject to change based 
on new information; for example, public health 
goals and drinking water standards all can be 
revised based on new data.  But such values are 
not termed "interim" when they are adopted; 
rather it is simply recognized that they are subject 
to review and revision.  This is the most 
straightforward and least confusing approach, 
and should be applied here as well.  We 
recommend removing the word ‘interim’ where 
added by the Advisory Team throughout the 
CAO. 
    

2 F. 7 / P. 2 
(and 
throughout) 

…"uncertain 
plumes"… 

In finding 16, the criticisms and limitations of the 
currently adopted background values are 
acknowledged, particularly as they apply to the 
northern area.  The Prosecution Team and PG&E 
in our consensus language used the term 
"uncertain" regarding background values in 
finding 16 in the context of the limitations of the 
2007 background study, only, the Advisory Team 
has applied it as a descriptor for the northern 
area plumes, over-reaching in its interpretation of 
the term.   
 
The Prosecution Team does not agree that the 
term should be globally applied to the northern 
plumes for the following reasons:  
 
In first quarter 2014, concentrations of up to 275 
ppb Cr(VI) were detected in monitoring well MW-
193S3 in the northern area; other MWs in the 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

northern area throughout 2014 showed 
concentrations up to 17.9 ppb.  While we 
acknowledge questions regarding the accuracy of 
the currently adopted background values of 
3.1/3.2 Cr(VI)/Cr(T) for the northern area, it is 
very unlikely that a new background study will 
establish that background values in the area are 
in the 100s of parts per billion, given the lack of 
evidence of geologic units known to contain high 
amounts of chromium minerals (see May 21, 
2015 Prosecution Team response A.2, including 
section i).  
 
Evidence previously presented (see May 21, 
2015 responses to Advisory Team, Prosecution 
Team response A.2) to support this conclusion 
includes presence of groundwater flow through 
the Hinkley gap from the Mojave River, 
groundwater flow direction, groundwater velocity 
and time since waste discharge, and highly 
elevated levels of chromium in monitoring wells in 
the contaminant flow path.  Also, the issuance of 
CAO R6V-2008-0002-A4 and other past board 
orders support the use of “plume” to describe 
PG&E’s chromium release affecting groundwater 
quality in the north Hinkley Valley and Harper Dry 
Lake Valley. 
 
The Prosecution Team contends the weight of 
evidence, including general hydrological 
principles, supports the conclusion that elevated 
concentrations of chromium detected in the 
northern area monitoring wells are reasonably 
attributed, in part, to PG&E's waste discharges 
from the compressor station.  These areas are 
correctly referred to as chromium plumes that are 
known and not uncertain.  The use of the term 
"uncertain" is not properly applied to the northern 
plumes and should be removed.   
 

3 F. 7 / P. 2 Insertion of 
sentences at end of 
finding explaining 
the process for 
chromium migration 
to the Lower Aquifer 

Finding 7 starts out discussing the contents of 
PG&E’s 2014 3rd Quarter Groundwater 
Monitoring Report.  The Advisory Teams inserted 
sentences at the end of the finding, based on a 
different PG&E document, describing the details 
of chromium migration from the upper aquifer to 
the lower aquifer.  The Prosecution Team 
believes these two subjects should be in separate 
findings.  In addition, the final inserted sentence 

6-320



Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

appears to be redundant of the third to last 
sentence.  Suggest deleting the final sentence 
but retaining the part “east of Mountain View 
Road and near Santa Fe Road” to add to the end 
of the third to last sentence. 
 
The Prosecution Team also thinks it is important 
to note in this new finding that chromium 
concentrations in the Lower Aquifer were 
originally at non-detect concentrations in 2006 
before starting to increase due to migration from 
the upper aquifer.  Suggested language can be: 
 
Since 2001, PG&E has stated in reports and in 
technical meetings that it has no plans to conduct 
a background study in the Lower Aquifer.  Thus, it 
is reasonable for the Water Board to rely on 
upgradient monitoring wells to set the cleanup 
goal in the Lower Aquifer.  Only after the 
discharger attempts remediation using best 
available technology and is unable to achieve 
cleanup goals, can alternate cleanup goals be 
proposed (Resolution No. 92-49).  In the matter of 
chromium contamination in the Lower Aquifer in 
Hinkley, PG&E is still in the process of 
implementing groundwater extraction to reach 
background levels and cannot yet propose 
alternate cleanup goals. 
 

4 F. 8b / P. 3 Insertion of the year 
“2011” in the first 
sentence. 
 
.   

PG&E began mapping chromium as two 
discontinuous plumes separated from the 
southern plume in 3rd Quarter 2013, not 2011.  . 
Please make this correction. 
 
 

5 F. 8b / P. 3 Strike-out of word 
"plume" in this 
finding 

For discussion on the word “plume” being 
appropriate for this finding, please see Comment 
2.   

6 F. 8c / P. 3 Last sentence 
insertion:  “because 
16N-01 is not 
located in 
downgradient 
groundwater flow 
direction."  
 

The reason chromium in well 16N-01 is not 
believed to be from PG&E's compressor station is 
because it is too far north of the compressor 
station to be reasonably attributed to PGE; well 
16N-01 is 2.6 miles farther than the calculated 
fate and transport distance (7.3 mi) of the 
chromium plume in the footnote of Finding 9. 
 
We suggest adding the following text to the end 
of the sentence: “…because 16N-01 is 2.6 miles 
farther than the 7.3 mile calculated distance of 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

the chromium plume (the chromium in this well at 
this time does not appear to be attributed to 
PG&E’s historic discharges from the compressor 
station).” 
 

7 F. 16 / P. 5 Last sentence 
insertion: "and will 
be referred to 
interim maximum 
background 
concentrations."  
 

As explained in Comment #1, the Prosecution 
Team recommends that the last sentence be 
deleted. 

8 F. 16 / P. 5  The Prosecution Team recommends the insertion 
of a new finding after Finding 16, describing  the 
setting of background values in the Lower 
Aquifer: 
 
Since 2002 when the detection limit for Cr(VI) 
was lowered to 0.2 ppb, monitoring wells MW-
11C and MW-14C, located in the upgradient 
gradient flow direction, and MW-21C, located in 
the cross gradient flow direction, have always 
shown non-detect levels during monitoring event.  
And prior to chromium concentrations increasing 
in MW-23C starting in 2006, background levels in 
this well were consistently at non-detect 
concentrations or 0.2 ppb Cr(VI).  

9 F. 19/ P. 5 & 
6 

Insertion of 
explanation of how 
PG&E used the 
chromium plume 
boundaries to offer 
replacement water 
or property buyout 

The inserted sentences no longer describes CAO 
R6V-2008-002A4 but instead describes PG&E 
use of chromium plume boundary lines to provide 
replacement water or offer property buyout.  
Thus, the Prosecution Team recommends that 
this finding be divided into two separate findings.  
The second finding should begin with the second 
inserted sentence, “With the drinking water 
maximum contaminant level set at 10 ppb for 
Cr(VI)…” 

10 F. 33/ P. 9  The Prosecution Team recommends the insertion 
of a new finding after Finding 33 describing 
PG&E’s current remedial actions being 
implemented in the Lower Aquifer: 
 
The Water Board approved PG&E’s Lower 
Aquifer workplan, dated November 7, 2014, for 
adding a new extraction well to enhance 
chromium cleanup effectiveness in the Lower 
Aquifer.  The new extraction well, EX-37, came 
online in March 2015.  With a total of three 
extraction wells now working to remove chromium 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

in the Lower Aquifer, clean up to background 
levels detected in MW-11C and MW-14C is now 
achievable in a shorter timeframe.  The current 
concentration at MW-92C (27 ppb Cr6) is about 
45 percent less than the historical maximum 
concentration (41.8 ppb Cr6) from August 2011.  
Based upon the rate of chromium reduction over 
the past 3 years with two extraction wells, 
cleanup to background using three extraction 
wells should be achieved in 3 to 4 years. 
 

11 F. 33/ P. 9  The Prosecution Team recommends the insertion 
of a new finding after the recommended new 
finding in Comment #10 to explain the need and 
justification for setting cleanup levels and cleanup 
times in the Lower Aquifer: 
 
“Since chromium contamination to the Lower 
Aquifer has only existed since approximately 
2006, and has always been below 50 ppb, it is 
reasonable to set short timeframes to achieve 
complete cleanup in this area.  Groundwater in 
the lower aquifer should be able to be restored 
within five years based on extrapolating 
information seen from PG&E’s remediation status 
reports for the lower aquifer over the last few 
years and remediation progress seen in the upper 
aquifer.” 

12 F. 37c/ P. 11 Deletion of word 
“plume.” 
 

As explained in Comment #2, the Prosecution 
Team believes that "plume" is the correct term to 
describe where contamination exists, is 
consistent with prior board orders, and should be 
left in due to the detection of chromium in 
groundwater in monitoring wells. 
 

13 F. 37c/ P. 11 Deletion of 
explanatory 
sentences regarding 
why monitoring is 
needed 

The finding was to support monitoring frequency 
and explain how the frequency would be 
modified. The Advisory Team's deletion of the 
explanatory sentences now makes the intent and 
readability of this finding unclear.   
The Prosecution Team recommends either retain 
the deleted sentences or re-write sentences to 
provide support for monitoring in northern area. 
Suggested language is provided below.   
 
“The extent of chromium plume boundaries in 
groundwater is not fully defined in the northern 
valleys.  Dissolved chromium migrates 
unimpeded with natural groundwater flow to the 
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# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

north.  A groundwater monitoring program is 
necessary to track this movement and to protect 
public health at domestic wells.  The 
“Groundwater Monitoring and Reporting Program, 
CAO No. R6V-2015-PROP”, in Attachment 8, 
provides a sufficient monitoring and reporting 
program in the northern areas to achieve these 
goals.  Additionally, the program includes a 
process for sampling frequency modifications 
based upon statistical trends indicating changes 
over time.”   

14 F. 37c/ P. 11 .  Insertion of the 
word “uncertain.” 

The insertion of the word “uncertain” suggests 
that the northern plume existence is uncertain 
rather than just the extent of its boundary lines. 
 

15 Order IV.A. & 
B./ P. 15 & 16 
and 
throughout 

Insertion of “best 
professional 
judgment” 

As stated in the cover memo to these comments, 
PG&E was allowed to use “best professional 
judgment” from 1987 to 2011.   The Water Board 
did not agree with the professional judgment 
being applied as it resulted in under-representing 
the locations of chromium contamination, leading 
to the Water Board expounding plume mapping 
requirements in September 2011. The evolved 
system has been successful since 2013 and 
incorporates PG&E’s preferences in a map inset, 
allowing them to display the information as they 
see best in their professional judgment.  Should 
the Board desire to alter the mapping and 
reporting system, the Prosecution Team 
recommends revisiting the matter after the Board 
obtains the USGS background study results. 
 
We suggest adding a finding based on the above 
information and on the two different maps 
previously submitted by PG&E during 2010. For 
example:  
 
“Having consistent, comparable maps and reports 
over the course of time aids in providing 
transparent information to the community and all 
interested parties.  The mapping and reporting 
system developed and established in Orders No. 
R6V-2011-0079 and R6V-2008-0002-A4 provides 
consistency and comparability of plume maps, 
along with the flexibility for PG&E to provide 
inserts using their preferred data sets, factors, 
and display.”     
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# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

16 Order IV. A.1/ 
P. 15  

Insertion of 
sentence defining 
“sufficient 
resolution” 

For the reasons cited in Comments #15 and 18, 
the Prosecution Teams recommends that in the 
sentence in A.1, the word “either” be removed in 
the first line and it end at “…where monitoring 
wells are no more than 1,320 feet apart.”  We 
recommend deleting the last part of the sentence 
stating, “a California licensed Professional 
Geologist…” 
 

17 Order IV.A.3/ 
P. 16 

Deletion of the 
words “undefined 
plume” and 
replacement with 
“may exhibit 
insufficient 
resolution.” 
 

As explained in Comment #2, the Prosecution 
Team believes that "plume" is the correct term, is 
consistent with prior board orders, and should be 
left in.  The words “may exhibit insufficient 
resolution” are too vague and unclear to the 
average person.  Consider replacing these words 
with language consistent in the last eight CAOs, 
such as “…and these areas require better 
chromium boundary definition (or investigation).”  

18 Order. IV.A.4/ 
P.16 

Insertion of “best 
professional 
judgment” 
requirements. 

For the past few years, PG&E quarterly 
groundwater monitoring reports have included 
alternate figures or insets in figures stating that 
“best professional judgment” is used to draw its 
version of chromium plume maps.   These 
alternate drawings, however, show plume lines 
significantly less in size and area than plume 
lines drawn using criteria set in board orders, 
including the most recent CAO R6V-2008-0002-
A4.  For instance, Figure 5-6 in the First Quarter 
2014 Groundwater Monitoring Report, which is 
PG&E interpretation of “best professional 
judgment,” the northern plumes in the north 
Hinkley Valley and Harper Dry Lake Valley are 
absent despite monitoring well data showing 
chromium concentrations in groundwater up to 
275 ppb.  Also missing are the western finger, 
western “bunny” ear and eastern bunny nose 
(both south of Thompson Road) in the southern 
plume, despite chromium concentrations in 
groundwater up to 8 ppb. None of these plume 
lines should be missing since they are in the 
downgradient flow path of the chromium release 
at the compressor station, and within the 
calculated fate and transport of the chromium 
plume referenced in the footnote on bottom of 
page 3 of the Draft CAO.  Water Board staff 
provided more detailed explanations for the 
chromium plume extending from the Hinkley 
Valley to the Harper Dry Lake Valley  in our May 
21, 2015 responses to the Advisory Team. 
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CAO 
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Prosecution Team Comment 

Since PG&E’s “best professional judgment” 
differs from the Water Board staff’s best 
professional judgment, we recommend 
maintaining the current requirements (those 
provided by the Prosecution Team) in the 
proposed CAO, consistent with R6V-2011-0079 
and R6V-2008-0002-A4 and the Project 
Navigator  
 
The Prosecution Team recommends removing 
section IV.A.4. and replacing it with plume 
mapping criteria consistent with prior board 
orders R6V-2011-0079 and  CAO R6V-2008-
0002-A4, Order I.C. in the “Groundwater 
Monitoring and Reporting Program in Attachment 
8.  We suggest including a statement such as:  
 
“Incorporating the original mapping and reporting 
criteria will also alleviate resource intensive 
review of each submission by Board 
professionals and install consistency and 
comparability among the maps and reports for 
ease of understanding and information 
transparency.” 
 
The suggested findings in Comments #15 and 16, 
above, would support this change in the Order 
portion of the CAO. 

19 Order IV. A. & 
B./ P. 15 & 16 

Deletion of the 
words “undefined 
plume” and 
replacement with 
words “may exhibit 
insufficient 
resolution.” 
 

As explained in Comment #2, the Prosecution 
Team believes that "plume" is the correct term, is 
consistent with prior board orders, and should be 
left in.   

20 Order. IV. B/ 
P.16 

Citation of section 
VI.A.3 in the first 
sentence. 

The Prosecution Team believes that "VI" is the 
incorrect section cited.   “IV” is the correct section 
since it refers to “insufficient resolution” of 
chromium concentrations. 

21 Order IV. B./ 
P.16 & 17 

Insertion of “best 
professional 
judgment,” 
incomplete 
sentences.  

For the reasons cited in Comments #13 and 17, 
the Prosecution Team recommends removing all 
references to using “best professional judgment” 
and “technical justification.”   Doing so will require 
that the word “either” be removed from the first 
sentence on page 16.  Since this then makes the 
requirement for submitting a workplan necessary, 
the sentence beginning “If submitting the 
workplan…” should be returned to the original 
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CAO text. 
 
The last sentence in this section stating “As 
access is gained over time…” conflicts with the 
Order requirement to submit a workplan within 30 
days of the date of this Order.  Instead, the last 
sentence needs to stand as a separate order, 
such as Order IV.B.1. or keep the original Order 
IV.B. that starts “PG&E shall submit a workplan to 
install monitoring wells…” 
 
Since it is recommended that “best professional 
judgment” should be removed from the last 
sentence in this section, the Prosecution Team 
recommends revising it to read, “As access is 
gained over time, PG&E shall submit a workplan 
to the Water Board within 30 days to better define 
the chromium plume boundaries when monitoring 
well distances exceed 1,320 feet apart.” 
 

22 Order V. A.2/ 
P. 18 

Insertion of 
sentence describing 
hydraulic 
containment 

The Prosecution Team agrees with the inserted 
sentence and recommends adding the underline 
part: “…from specific monitoring well pairs and 
triplets within the most recent mandated capture 
zone accepted by the Water Board. 

23 Order. 
VI.C.1.a. iii / 
P. 21 

Insertion of term 
"USGS" referring to 
background values 
in this consensus 
language order.   

The insertion of the term "USGS" is incorrect.  
The reference to "background values" in this 
consensus language order was intended to mean 
those values that are in effect when the USGS 
preliminary report is released in 2017.  
 
The USGS preliminary results report referenced 
in this Order will likely not contain a proposal for 
new background values for the western area, but 
more likely may have an assessment if the 
chromium area is attributable to the compressor 
station or not. If so, then PG&E will assess the 
feasibility to clean up to the background values in 
effect in 2017. 
 
It is important to understand that the USGS will 
not set new background values.  Rather, the 
USGS, in its final background study report, will 
propose background values for the Water Board 
to consider adopting.  
 

24 Order 
VI.C.1.b / P. 
21 & 22 

Deletion of lower 
aquifer cleanup 
requirements, 

Given the Advisory Team's changes, the 
Prosecution Team is not clear on how compliance 
with this requirement can be measured and 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

including cleanup 
level and timeframe.   
 

enforced.   
 
As the Lower Aquifer continues to be used today 
for domestic and agricultural supply, restoring it to 
background quality is necessary.   Therefore, to 
ensure that cleanup of chromium occurs in the 
Lower Aquifer in a timely manner, we recommend 
leaving requirements as proposed by the 
Prosecution Team since they are reasonable and 
feasible.  Alternately, the CAO can require 
cleanup be completed within five years. 
 

25 Order VII. 2. 
a / P. 25 

Advisory Team 
revision:  "Within 45 
days of this Order 
being issued . . ."  
 

This revision now contradicts finding 43.  Please 
clarify if the intent is to require a replacement 
water plan within 45 days of the order being 
issued, or within 45 days of identification of a 
private supply well having increasing trends of 
chromium indicating likely future exceedances of 
chromium MCL (original language).  The original 
language is in line with the Water Board authority 
to require replacement water as outlined in the 
Olin Order (see finding 41, last sentence).   
 
The Prosecution Team recommends retaining 
this language from the consensus CAO draft.   
 

26 Order VII. 2. 
b and c./ P. 
26 

"replacement 
drinking water" . . .  

Include "and cooking" to all references to 
replacement water.   
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Groundwater Monitoring and Reporting Program, Attachment 8 

 
Comment 

# 
CAO 

section/page 
Advisory Team 

Language 
Prosecution Team Comment 

1 Third 
paragraph / 
P.1 (MRP 
Program) 

“As cleanup 
progresses…in 
order to best 
effectuate those 
goals.” 

Suggest removing “in order” which is superfluous. 
 
It is not clear what goals are being referred in the 
phrase, “to best effectuate those goals,” since 
there are no reference to goals in either of the 
preceding paragraphs.  Suggest replacing the 
phrase with “…to best accommodate changing 
conditions.” 
 

2 D. / P. 4 (and 
throughout) 

…"uncertain 
plumes"… 

The Prosecution Team’s objections to the use of 
“uncertain” in this section and throughout the 
MRP are the same as described in Comment #1 
in the Draft CAO findings.  We strongly 
recommend that “uncertain” be removed in all 
locations that reference the northern plumes 
since the word’s use is not being properly applied 
and should be removed.   
 

3 D.1. / P. 5 
(and 
throughout)  

…"interim" 
maximum 
background levels… 

The Prosecution Team’s objections to the use of 
“interim” in this section and throughout the MRP 
are the same as described in Comment #2 in the 
Draft CAO findings.  We strongly recommend that 
“interim” be removed in all locations that 
reference the currently adopted background 
values since the word’s use is incorrect and 
confusing.      

4 I.E./ P. 7 
(Monitoring) 

In the first sentence, 
deletion of “plume” 
and insertion of 
“where the plume is 
uncertain” in 
reference to the 
northern area 

As described in Comment #2 in the Draft CAO, 
the word “plume” is appropriate for describing the 
northern plumes.   
 
Therefore, the Prosecution Teams recommends 
leaving the original text as is in the first paragraph 
under section E with regards to “northern plume 
area” and “plume area monitoring well…” 
 

5 III.A./ P.9 
(MRP 
Reports) 

Insertion of the 
ending of the 
sentence, “…to 
provide sufficient 
resolution…” 

As explained in Comments #2 and #17 in the 
Draft CAO, the Prosecution Team believes that 
"plume" is the correct term, is consistent with 
prior board orders, and should be left in.  The 
words “may exhibit insufficient resolution” are too 
vague and unclear to be understandable to the 
average person.  Consider replacing these words 
with language consistent in last eight CAOs, such 
as “…to provide better chromium boundary 
definition...” 

6 III.B.1.a./ P.9 Deletion of the The brown lines added to chromium plume maps 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

(Map Types) sentence in the 
original proposed 
CAO:  “These maps 
are not to show the 
approximate limit of 
saturated alluvium 
in upper aquifer or 
flow direction 
arrows.” 

to show the approximate limit of saturated 
alluvium in the upper aquifer are confusing.  The 
intent of the brown line is to suggest that there 
exists insufficient saturated alluvium for the 
migration of the chromium plume.  However, the 
same maps show domestic wells in the same 
areas as the brown line, contradicting that there 
exists insufficient water supply.  The brown line 
and flow direction arrows are more appropriate 
for inclusion on poteniometric maps reflecting 
groundwater characteristics such as elevation 
data, flow direction, and gradient. Thus, the 
Prosecution Teams recommends adding these 
requirements to potentiometric maps only in 
III.B.1.b, instead of chromium plume maps. 
 

7 III.B.1.a.i./ 
P.9 (Map 
Types) 

Insertion of the 
ending of the 
sentence, 
“…however, data 
from domestic wells 
shall not be used to 
draw the plume 
boundary lines.” 

The added part of the sentence is appropriate 
where adequate monitoring wells exist to provide 
chromium data in groundwater.  However, in 
some areas of the north, PG&E has not been 
able to acquire access to private properties or 
sensitive species habitat for installing monitoring 
wells.  In those instances, Water Board staff and 
PG&E agreed to use data from domestic wells.   
 
The Prosecution Teams suggest adding to the 
end of the inserted sentence “except in the 
northern area where no monitoring well is located 
within one-half mile of domestic wells.” 

8 III.B.2.g./ 
P.11 (Map 
Content) 

Deletion of criteria 
for discharger to use 
for drawing plume 
boundary lines on 
maps and insertion 
of language for 
discharger to use 
“best professional 
judgment.” 

The Prosecution Team’s objections to the 
removal of criteria for plume mapping and 
insertion of “best professional judgment” are the 
same as described in Comments #13, #17, and 
#21 in the Draft CAO.   
 
The Prosecution Team recommends reinstating 
the original text containing plume mapping criteria 
to be consistent with prior board orders, such as 
CAO R6V-2008-0002-A4, Order I.C. in the 
“Groundwater Monitoring and Reporting Program 
in Attachment 8. 

9 III.B.2.h./ 
P.11 (Map 
Content) 

Insertion of section 
that begins, “Identify 
all areas within one-
mile outside of the 
plume boundary 
where…” 

This added requirement contradicts Finding 19, 
top of page 6 in the Draft CAO:  The Advisory 
Team uses specific language that “prescriptive 
plume definition and mapping requirements are 
no longer needed, as the plume map is not being 
used to determine who gets replacement 
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Comment 
# 

CAO 
section/page 

Advisory Team 
Language 

Prosecution Team Comment 

water.”  But, as indicated in this section, plume 
mapping is required for the discharger to comply 
with this requirement.   
 
Therefore, the Prosecution Team recommends 
removing Finding 19 in the Draft CAO. 

10 III.B.3.d.i./ 
P.12 (Report 
Content) 

Insertion of the 
criteria of “4 ppb for 
Cr(VI)/Cr(T)” for 
water sample 
results showing a 
relative percentage 
difference of 25% or 
greater to trigger re-
analyzing. 

Justification for using 4 ppb as the criteria was 
not provided in this section or in a finding.   
 
Given that the maximum chromium background 
levels are 3.1 ppb Cr(VI) and 3.2 ppb Cr(T), the 
Prosecution Teams recommends that these 
numbers be used as the criteria for triggering re-
analyzing of water samples. 
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Issue Paper/

Exceptionally Long MTBE Plumes of the Past
Have Greatly Diminished
by James M. McDade1, John A. Connor2, Shawn M. Paquette2, and Julia M. Small2

Abstract
Studies published in the late 1990s and early 2000s identified the presence of exceptionally long methyl

tert-butyl ether (MTBE) plumes (more than 600 m or 2000 feet) in groundwater and have been cited in technical
literature as characteristic of MTBE plumes. However, the scientific literature is incomplete in regard to the
subsequent behavior and fate of these MTBE plumes over the past decade. To address this gap, this issue paper
compiles recent groundwater monitoring records for nine exceptional plumes that were identified in prior studies.
These nine sites exhibited maximum historical MTBE groundwater plume lengths ranging from 820 m (2700 feet)
to 3200 m (10,500 feet) in length, exceeding the lengths of 99% of MTBE plumes, as characterized in multiple
surveys at underground storage tank sites across the United States. Groundwater monitoring data compiled in our
review demonstrate that these MTBE plumes have decreased in length over the past decade, with five of the nine
plumes exhibiting decreases of 75% or more compared to their historical maximum lengths. MTBE concentrations
within these plumes have decreased by 93% to 100%, with two of the nine sites showing significant decreases
(98% and 99%) such that the regulatory authority has subsequently designated the site as requiring no further
action.

Introduction
Methyl tert-butyl ether (MTBE) was used in the

United States primarily as an octane enhancer and
fuel oxygenate from the late 1970s to 2004, with use
continuing until 2006 in some states. When compared
to other components of gasoline (i.e., alkanes and
aromatics), MTBE has a: (1) higher water solubility; (2)
lower sorption coefficient (i.e., lower retardation); and
(3) lower Henry’s constant (i.e., less volatilization from
water). Initial studies in the 1990s posited that MTBE
was generally recalcitrant to natural biodegradation (Yeh

1Corresponding author: GSI Environmental Inc., 2211 Norfolk
St., Suite 1000, Houston, TX 77098; 713-522-6300; fax 713-522-
8010; jmmcdade@gsi-net.com

2GSI Environmental Inc., Houston, TX 77098.
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original work is properly cited, the use is non-commercial and no
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and Novak 1991; Suflita and Mormile 1993; Hubbard
et al. 1994; Mormile et al. 1994; Neilson 1994). As a
result of its physical and chemical characteristics, some
scientists predicted that releases of MTBE to groundwater
would result in MTBE-affected groundwater plumes that
were much longer than plumes of the traditional gasoline
components, benzene, toluene, ethylbenzene, and xylenes
(BTEX) (Fogg et al. 1998; Odencrantz 1998; Weaver
et al. 1999; Haas and Trego 2001). The discovery of
MTBE plumes that were more than 600 m long (2000
ft) located on Long Island, New York (five sites) and
Southern California (one site) (Weaver et al. 1996, 1999;
Salanitro et al. 2000; Haas and Trego 2001; Thuma et al.
2001) appeared to support these expectations.

More recent papers continue to cite these excep-
tional plumes as representative of the dimensions and
persistence of typical MTBE plumes over time (Kane
et al. 2001; Douthit 2003; Linnemann 2003; Arey and
Gschwend 2005; Myrttinen et al. 2009). However, the fate
of these nine exceptional plumes over time has never been
investigated, and there has been no update in the literature
regarding the current plume status. Prior to initiating
this investigation, we hypothesized that these exceptional
MTBE plumes could have reduced significantly in size
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and concentration over the ensuing decade, consistent
with findings of more recent investigations showing that
MTBE and its microbial breakdown product, tert-butyl
alcohol (TBA), stabilize and diminish at rates comparable
to benzene plumes (Stevens et al. 2006; Tarr and Galon-
ski 2007; Kamath et al. 2012; McHugh et al. 2014). The
goal of this issue paper has been to provide an update to
the current MTBE plume status (i.e., dimensions, plume
length, and maximum concentrations) and advance the
understanding of the behavior of MTBE plumes based
on over a decade of water quality data.

For the purpose of this evaluation, MTBE plumes of
600 m (2000 ft) or more in length have been characterized
as “exceptional” with respect to the common lengths
of BTEX and/or MTBE plumes reported in a number
of studies (Happel et al. 1998; Mace and Choi 1998;
Reid et al. 1999; Reisinger et al. 2000; Shorr and Rifai
2002; Rifai et al. 2003; Wilson 2003; Shih et al. 2004;
Kamath et al. 2012, Connor et al. 2014). Based on these
prior studies, the 90th percentile MTBE plume length is
approximately 120 m (400 ft) and the 99th percentile
length is approximately 430 m (1400 ft). Consequently,
MTBE plumes greater than 600 m (2000 ft) in length
represent much less than 1% of plumes.

In total, nine sites have been identified for the pur-
pose of this investigation, including seven underground
storage tank (UST) sites, one refinery facility, and one
bulk terminal facility (Table 1). Of the nine sites, six were
identified in the literature listed above for the Long Island,
New York and Southern California sites. We recognize
that these nine sites do not represent a comprehensive list
of all exceptionally long MTBE plumes; however, these
sites are often cited as evidence of MTBE plume dimen-
sions, and this issue paper aims to provide an update to
the current conditions of these exceptional plumes.

Methodology
Each of the nine sites evaluated in this study had

been delineated in three dimensions (length, width, and
depth), thereby confirming that diving or detached plumes
had not escaped the monitoring well network (API
2006). The monitoring records at these sites provide
from 5 to 19 years of groundwater data, with the
total number of monitoring wells at each site ranging
from 79 to 445 (includes multilevel sampling wells).
At each of the nine sites, the analytical groundwater
sampling program included analysis of BTEX and MTBE,
with TBA and other fuel oxygenates (i.e., ethanol, tert-
amyl methyl ether [TAME], etc.) analyzed at six of
the nine sites. Monitoring data were obtained through
literature searches, Freedom of Information Act (FOIA)
requests from regulatory agency files, and/or contact
with regulatory project managers. For each site, we
reviewed the available information to extract the following
key facts: (1) historical and recent plume lengths and
dimensions, (2) groundwater concentrations over time,
(3) hydrogeologic and geochemical parameters, (4) the
number and volume of gasoline releases, (5) the number
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and location of additional sources, and (6) remediation
activities for both the source zone and the downgradient
plume areas. The Supporting Information provided with
this paper includes a list of site-specific references that
were used to determine plume lengths, concentrations
vs. time, hydrogeology, remediation activities, etc. The
Supporting Information also includes more detailed site-
specific information documenting conditions for the nine
sites in this study.

Groundwater plume lengths were defined based
upon the applicable regulatory criteria at each location.
Therefore, MTBE plumes for sites in New York and
California were contoured to the state-specific regulatory
criteria for MTBE in groundwater of 10 μg/L and 5 μg/L,
respectively (CADHS 1998; NYSDEC 2008). Regulatory
criteria were not specified for the Rhineland, Germany
site; consequently, plume dimensions were estimated
based upon a 10 μg/L concentration limit for MTBE.
Plume lengths were defined as the cumulative length
of affected groundwater exceeding this concentration
limit (i.e., from the furthest upgradient exceedance point
to the furthest downgradient exceedance point). This
measurement is distinct from the commonly used “extent
of the plume” (i.e., the distance of the plume from the
source). In addition, the plume lengths presented in this
paper include the source zone of light nonaqueous liquid
(LNAPL), if present.

The cumulative plume length also accounts for
detached plumes with several “pockets” of affected
groundwater above the regulatory limits. Detached
plumes of this nature were observed at six of the nine
sites, but in no case had the detached plumes migrated
beyond the extent of the monitoring well network. The
percent reductions in MTBE concentrations over time
were calculated by comparing the historical maximum
concentration to the most recent maximum concentration
observed at the site from the total monitoring well
population.

Description and History of Nine Exceptional MTBE
Plumes

Summary information regarding the site location,
release volume, groundwater velocity, and historical and
recent MTBE plume lengths are provided in Table 1
(see Tables S1 through S4 for additional details on site
conditions, including aquifer geologic characteristics).

Site Remediation Activities
At each of the nine sites, some form of remediation

activity has been conducted with the goal of reducing the
source mass and/or addressing the downgradient portion
of the plume (see Table S3 for remediation activities).
In this issue paper, we do not attempt to separate
the effects of natural attenuation processes vs. active
remediation with regard to their effects on the plume
dimensions and concentrations. Rather, we have evaluated
each plume to determine the degree to which the plume
has persisted or diminished under the combined effect of
these processes.

Figure 1. Percent reduction in MTBE maximum concentra-
tions over time.

Results

Reduction in MTBE Plume Concentrations over Time
For all nine sites, the maximum site MTBE concen-

trations over time decreased by over 90%, with six of
the nine sites exceeding 99% reduction (see Figure 1),
representing a two order of magnitude decrease in the
maximum MTBE concentration (see Table S4 for detailed
concentration data). The minimum percent reduction in
the maximum MTBE concentration over time was 93.1%
(Port Hueneme, California site), which represents an
approximate one order of magnitude decrease in the max-
imum MTBE concentration. Plume concentrations have
been evaluated by comparing the historical maximum
MTBE concentration among all monitoring wells to the
most recent MTBE maximum concentration among all
monitoring wells at each site. This method provides a
lower-end estimate of the concentration change over time,
and is not affected by the possible displacement of the
plume center of mass.

Reduction in MTBE Plume Lengths and Source Zone
Concentrations over Time

As shown in Table 1 and Figure 2(a) through
2(g), five of the nine MTBE plumes have reduced in
length by over 75% from their past reported maximum
lengths, and seven of nine plumes have reduced by
over 50%. The median length reduction for the nine
MTBE plumes is 76%. Two plumes evidence reductions
in length of less than 15% (Deer Park and Uniondale,
New York), however, as shown on isopleth contours
created for the plumes on Figure 3(a) and 3(b), significant
mass reductions were nevertheless observed at these
sites.

Evaluation of Associated BTEX and TBA Plumes
In general, the observed historical maximum BTEX

plumes at these sites were shorter than the historical
maximum MTBE plumes; however, BTEX plumes greater
than 275 m (900 ft) in length were observed at seven of
the nine sites (see Table 2). BTEX plume lengths at the
eight sites with data have generally decreased over time,
similar to the MTBE plumes.
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Figure 2. Comparison of maximum plume length vs. most recent plume length (a through g).
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Figure 2. Continued
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Figure 3. Comparison of maximum plume length vs. most recent plume length with MTBE iso-contours (a and b).

At the three sites where TBA monitoring was rou-
tinely conducted (Hampton Bays, New York; Port Huen-
eme, California; and San Diego, California), the observed
maximum TBA plume lengths were approximately the
same length or shorter than the MTBE plumes (see
Figure 4(a) through 4(c)). As shown in Table 2, TBA
groundwater plume lengths ranged from 820 to 1740 m
(2700 to 5700 feet) corresponding to 77% to 100% of the
maximum length of the corresponding MTBE plume. In
general, the plume lengths for the MTBE and TBA plumes
at the Hampton Bays, New York site, were of the same
length historically, with both plumes decreasing in length
at approximately the same rate (see site-specific references
in Supporting Information). This is likely due to the fact
that the plumes have the same end point with discharge
of the plumes into Tiana Bay initially, and subsequently,
the downgradient groundwater extraction system located
hydraulically upgradient of Tiana Bay (see Figure 4(a)).
Maximum TBA plume lengths for the Port Hueneme and
San Diego, California sites, were shorter than the cor-
responding MTBE plume lengths (see Table 3). TBA
plumes at the Port Hueneme and San Diego, California
sites are likely shorter in length than the corresponding
MTBE plumes because of remediation systems located
downgradient of the source (i.e., biobarriers and ground-
water extraction, respectively) that have effectively lim-
ited the length of both MTBE and TBA plumes. More
recent reports for both sites indicate that plume lengths
and mass flux of TBA are decreasing (see site-specific
reference in Supporting Information). For the San Diego,
California site, it was estimated that the mass of dissolved

TBA had been reduced 94% from 2005 to 2012 (56
to 5.9 kg; see site-specific references in Supporting
Information).

Common Factors Contributing to Exceptional MTBE
Plumes

Compared to the general population of MTBE plume
sites, these nine exceptional MTBE plume sites share the
following characteristics:

1 Larger volume gasoline releases: As shown in Table 1,
the reported release volumes for the nine sites investi-
gated in this study range from 17,000 to 1,136,000 L
(4500 to 300,000 gallons). Excluding the release of
1,136,000 L (300,000 gallons), which was associated
with historical releases from aboveground storage tanks
and pipelines on a bulk terminal facility, the median
release volume is approximately 41,000 L (10,800 gal-
lons). According to a USEPA study, the average
reported gasoline release from USTs in the United
States is 2300 to 2650 L (600 to 700 gallons) (USEPA
1987). Consequently, the reported release volumes for
exceptional MTBE plume sites with UST releases are
over 6 to 29 times greater than the average UST release
in the United States.

2 Higher groundwater velocity: At all nine sites, the
underlying affected aquifer consisted of either sand
or gravel, with eight of the nine sites consisting of
highly permeable coarse sand/ gravel deposits. Ground-
water seepage velocities uniformly exceeded 60 m/year
(200 ft/year), and seven of nine sites exhibited seepage
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Table 2
Maximum Reported MTBE, BTEX, and TBA Plume Lengths

No. MTBE Plume Location
Maximum MTBE
Plume Length (m)

Maximum BTEX
Plume Length (m)

Maximum
TBA Plume
Length (m)

1 Deer Park, New York 3200 370 IDE
2 East Patchogue, New York1 1270 1590 2

3 Hampton Bays, New York1 820 610 820
4 Lindenhurst, New York 1370 490 IDE
5 Riverhead, New York1 1190 270 2

6 Uniondale, New York 1860 400 2

7 Port Hueneme, California 1460 50 1430
8 San Diego, California 2260 810 1740
9 Rhineland, Germany 1220 Not reported IDE

IDE = insufficient data to estimate plume length.
1Maximum MTBE length terminated at a discharge point (i.e., surface water body or water supply well).
2Constituent not reported.

velocities above 120 m/year (400 ft/year) (Table 1).
These velocities fall within the upper quartile of seep-
age velocities as determined in prior surveys of reme-
diation sites in the United States (Newell et al. 1990).

3 Multiple releases or release sites: At four of the
nine sites, multiple releases are reported to have
occurred at the same site (Deer Park, Riverhead, and
Uniondale, New York, and San Diego, California), or
multiple plumes from two or more separate sites have
merged to create one commingled plume (Riverhead
and Uniondale, New York).

4 Groundwater redox condition: The results for the nine
sites suggest that the groundwater reduction/oxidation
conditions affect the change in plume length over
time. Three of the eight sites for which geochemical
data were reported (Deer Park, New York; Port Huen-
eme, California; and San Diego, California) exhibited
anoxic groundwater conditions (i.e., dissolved oxygen
<1 mg/L). Among these three sites, only the Deer Park
site exhibited a decrease in the plume length (13%)
over time that was significantly less than that observed
at higher-oxygen sites. In addition, all three sites show
concentration reductions comparable to the other six
sites. These data suggest that anoxic conditions alone
are not a reliable predictor of plume behavior, con-
sidering the effects of both remediation and natural
attenuation.

Conclusions
The updated information for these nine exceptional

MTBE plumes indicates that there has been a substantial
reduction in concentrations and, in most cases, of plume
length over the past decade. Monitoring data show that
this plume reduction was not a result of the plume detach-
ing or otherwise moving beyond the monitoring well
network. Rather, the plumes were observed to diminish
as a function of source or downgradient remediation and
natural attenuation factors. As such, our review does not
address the full population of exceptional MTBE plumes.

Nevertheless, this update to the prior studies should prove
useful to other researchers interested in the long-term
behavior of MTBE, benzene, and TBA associated with
petroleum releases.

Overall Reduction of Exceptional MTBE Plumes
Seven of the nine plumes have decreased in length

by over 50% since the time of their past maximum
observed lengths, with five of the nine plumes, exhibiting
an MTBE plume length reduction of 75% or greater.
Additionally, all nine sites exhibited at least a one order of
magnitude (i.e., 90%) reduction in the maximum MTBE
concentration observed at the site over time, with six of
the nine sites exhibiting a reduction in maximum MTBE
plume concentrations of two orders of magnitude (more
than 99%).

Two sites, Deer Park and Uniondale, New York,
exhibited a smaller reduction in MTBE plume length than
the other seven sites (13% and 7%, respectively). Limited
plume reduction for the Uniondale, New York site may
be the result of a comingled MTBE plume with at least
four potential sources and multiple releases over time.
In addition, at the Deer Park, New York site, sulfate
reducing and methanogenic conditions in the groundwater
aquifer might be contributing to the limited MTBE
plume reduction over time, as attenuation rates might
be slower under these reduction-oxidation conditions
compared to sites that are more aerobic. Nevertheless,
significant reductions in MTBE concentrations and mass
were observed at both of these sites, with 99.7% and
99.4% reductions in maximum MTBE concentrations over
time, respectively.

Effects of Remediation vs. Natural Attenuation
Insufficient information is available for most of these

nine sites to assess the relative effects of remediation vs.
natural attenuation on the MTBE plumes. However, at the
three sites where TBA concentrations were measured in
groundwater, the data show that biodegradation of MTBE
to TBA is an important factor in MTBE plume attenuation.
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Figure 4. Comparison of maximum MTBE plume length vs. maximum TBA plume length (a through c).
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Table 3
Summary of MTBE and TBA Plume Information for Sites with Sufficient Data

Plume Location

Maximum
MTBE
Plume

Length (m)

Year
Maximum

MTBE
Plume

Observed

Maximum TBA
Plume

Length (m)

Year
Maximum

TBA Plume
Observed

Maximum
MTBE
Conc.

Observed
(mg/L)

Maximum
TBA Conc.

Observed (mg/L)

Hampton Bays, New York 820 2003 820 2004 320 84
Port Hueneme, California 1460 2002 1430 2010 16 7.7
San Diego, California 2260 2003 1740 2005 78 49

The conversion of MTBE to TBA is further evidenced by
the TBA plume lengths being of similar or shorter length
to the MTBE plumes. In addition, observed TBA concen-
trations are generally consistent with concentrations that
would be expected from biodegradation. Detailed studies
of natural attenuation of MTBE and TBA have been con-
ducted at the Port Hueneme and San Diego, California
sites (see site-specific references in the Supporting Infor-
mation), and studies at both sites conclude that biodegra-
dation of MTBE to TBA is contributing to the attenuation
of the MTBE plumes. For example, site-specific infor-
mation for the San Diego, California site, indicates that
approximately 44% (102 kg) of the total estimated MTBE
mass (231 kg) within the plume has been removed by nat-
ural attenuation from the period of 2002 to 2012 (see
site-specific references in the Supporting Information).
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September 30, 2015  

 
Patty Z. Kouyoumdjian 
Executive Officer 
California Regional Water Quality Control Board, Lahontan Region 
2501 Lake Tahoe Boulevard 
South Lake Tahoe, California96150  
 
RE: IRP Manager’s Comments on the Draft Cleanup and Abatement Order 

No.R6V-2015-Draft from the California Regional Water Quality Control 

Board Lahontan Region dated September 1, 2015. 
 
Dear Patty: 
 
The Hinkley Community Chromium-6 Groundwater Remediation Project’s 

Independent Review Panel (IRP) Manager appreciates the opportunity to provide 
comments to the California Regional Water Quality Control Board Lahontan 
Region (Water Board) regarding the Draft Cleanup and Abatement Order No. 
R6V-2015-Draft (Draft CAO) issued on September 1, 20151. 
 
The Draft CAO is a critical document which sets the path forward on how the 
Hinkley Groundwater Remediation Program will be managed for the next few 
decades. The IRP Manager appreciates the Water Board developing a 
transparent public “input process” regarding the Draft CAO. The Water Board 
allowed the Hinkley Community on three separate occasions the opportunity to 
provide public comment on the Draft and Proposed2 CAO by holding meetings 
and workshops as follows: 
 

1. February 26, 2015: Water Board workshop presenting details of the 
proposed CAO that was originally issued on January 21, 2015. The 
workshop held at the Hinkley Senior and Community Center; 

2. May 28, 2015: Water Board workshop discussing the Six Key Policy 
Issues3 from the Proposed CAO. The workshop was held at the 
Hampton Inn; and 

                                                 
1
 California Regional Water Quality Control Board, Lahontan Region, Cleanup and Abatement 

Order No.R6V-2015-Draft, WDID No. 6B369107001. September 1, 2015.  
2
California Regional Water Quality Control Board, Lahontan Region, Cleanup and Abatement 

Order No.R6V-2015-Prop, WDID No. 6B369107001. January21, 2015. 
3
 IRP Manager, IRP Manager’s Formal Comments and Suggestions Regarding the Six Key Topics 

from the California Regional Water Control Board Lahontan Region Workshop on May 28, 2015. 

June 19, 2015.  
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3. September 16, 2015: Water Board meeting discussing the September 
1stDraft CAO that incorporated consensus language and Advisory Team 
suggested modifications. Meeting was held at the Holiday Inn and Suites. 

 
All three meetings were productive. They allowed the stakeholders to express 
consensus agreements, and generated further discussion on items of current 
importance which still needs to be resolved in the Proposed/Draft CAO.  
 
On September 16, 2015,members of the Prosecution and the Advisory Teams 
from the Water Board presented and discussed the most important issues and 
changes incorporated into the Draft CAO. The main discussion topics addressed 
by the Water Board Prosecution and Advisory Teams included the following 
items, which need to be incorporated into the Draft CAO: 
 

1. Monitoring and Reporting Plan (MRP) 
2. Replacement Water Requirements 
3. Cleanup Times 
4. Northern and Western Areas and USGS Background Study 

 
The above four topics are further discussed below. The IRP Manager continues 

to advocate for a flexible CAO permitting for “adaptive management” and 

“operational optimization.” 

 
The IRP Manager has briefed and extensively consulted with the Community 
Advisory Committee (CAC), and other key Community stakeholders, over a 
series of three regularly scheduled Thursday meetings (during September) at the 
IRP Manager’s office on the four above topics. In these two-hour meetings, we 
summarized and interpreted the Draft CAO for Community participants, and 
explained how the operational path-forward can be expected to function under 
the governance of the Draft CAO. 
 
In our “IRP-Manager communicative style,” we made extensive use of charts and 
diagrams to explain the Draft CAO. Figure 1 shows the timeline we continuously 
use during our Thursday evening CAC/IRP meetings and community meetings to 
explain the pathway for long-term cleanup pathway. 
 
1. Monitoring and Reporting Plan 

 
The Monitoring and Reporting Plan (MRP) sets guidelines on the number of 
sampling locations, sampling frequencies, constituents to be analyzed and 
reporting requirements in the Draft CAO for the Cr(VI)plume.  
 
The IRP Manager is in agreement with most of the revisions that were made 
to the MRP. The IRP Manager recommends the use of Decision Trees to 
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determine the sampling frequency allows the MRP to be flexible and establish 
the “right size” of a sampling program at monitoring and domestic well 
locations in the long term. Areas that show a statistical increase will be 
sampled more frequently based on criteria established in the Decision Tree to 
ensure that human health and the environment is protected. There are two 
Decision Trees to evaluate the sampling program for the southern and 
northern areas.  
 
The Cr(VI) plume’s southern area4 is where the majority of the monitoring 
program and groundwater data collection is focused. This locale also 
contains the highest Cr(VI) concentrations as illustrated in Figure 2. Annual 
evaluations of the MRP will allow areas of concern to be sampled more 
frequently, while other areas are “right sized” based on the most current 

information. The IRP Manager is in agreement that two Decision Trees 
should be used to represent and “right size” the southern and northern areas 

sampling program. As graphically displayed by Figure 2, the vast majority of 
the mass of Cr(VI) is located in the plumes southern section5. So by focusing 
groundwater monitoring, and accurate plume delineation efforts, in the 
southern area, the clean-up of the original Cr(VI) discharge, will be 
accelerated.  
 
Guideline for plume contouring is a critical component of the MRP and was 
one of the major discussion topics at the September 16thWater Board 
meeting. The Water Board’s Prosecution Team established the following 
contouring rules outlined on page 11 of the MRP6: 
 
Plume boundary lines shall be drawn to connect any monitoring well located 

within one half mile (2,600 ft.) of any other monitoring well having chromium 

concentration of 3.1 ppb Cr6 or 3.2 ppb Cr(T) or greater. Where access is not 

granted to install additional monitoring wells, plume boundary lines shall be 

drawn to connect monitoring wells exceeding background concentrations up 

to one mile apart. 

 
The Water Board’s Advisory Team proposed different contouring 
requirements as outlined on Page 11 of the MRP: 
 

                                                 
4
 Essentially south of Highway 58. 

5
 The IRP Manager is in the process of using data and visuals to compute the relative masses of 

Cr(VI) in the southern plume area (south of Thompson Road) versus the more northerly located 

island zones. Our calculations preliminarily suggest that the mass of Cr(VI) in the south is more 

than 100 times greater than in the north. 
6
Included as Attachment 8 (MRP)as part of the Draft CAO issued on September 1.  
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Plume boundary lines shall be drawn by a California licensed Professional 

Geologist or Civil Engineer by evaluating and reporting the site conditions 

using best professional judgement of the following factors, at a minimum: 

i. Geology – pertinent subsurface features such as location and depth to 

bedrock, influences of structure (e.g. folding and faulting), and 

stratigraphy. 

ii. Hydrogeology – location and hydraulic properties of the 

hydrostratigraphic units including, as appropriate, hydraulic 

conductivity, hydraulic gradients (e.g. horizontal and vertical, regional 

and localized due to groundwater extraction or injection), saturated 

aquifer thickness, groundwater flow velocities and directions, 

characteristics of confined, unconfined, and vadose zones. 

iii. Geochemistry – nature and extent of contamination, pertinent 

groundwater chemistry, historical data from monitoring wells, and 

appropriate trend analyses. 

 
The IRP Manager is in agreement that plume contouring requirements should 
be based on several lines of evidence as listed above by the Water Board’s 

Advisory Team. Currently, the “Best Professional Judgement” for the 
interpretation of plume contouring is an issue that PG&E’s consultants and 

the Water Board’s Prosecution Team are not in agreement. The differences 
in opinions could be resolved if data and information from the USGS 
Background Study (BGS) is introduced into the project’s dynamics. The BGS 

will provide “Best Professional Judgement” of areas of natural and 

anthropogenic Cr(VI) in the Hinkley Valley based on several lines of evidence. 
Data and learning from the BGS may serve as a bridge towards consensus 
with key stakeholders to determine the extent of the Cr(VI)plume. 
 
Figure 3 shows an S-Curve of the understanding of plume contouring as a 
function of time. The S-Curve shows there is a good understanding on the 
accuracy of plume contouring (specifically in the south where the highest 
concentrations are reported and highest density of monitoring are 
located)Once the BGS is completed, within the next few years, it would result 
in building a comprehensive consensus with all stakeholders.  
 
Community members have expressed their concerns with the change to the 
contouring requirements in the Draft CAO. One community member, Penny 
Harper, expressed the following regarding the Water Board’s Advisory Team 

proposed changed to contouring the plume. 
 
“I agree with the present Cr(VI) plume boundaries for the 2nd Quarter 2015. 

It’s important to retain the plume boundaries in the north area of Hinkley. I 

agree with the Water Board’s Prosecution Team on this. The present Cr(VI) 
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plume boundary should stand until the results of the USGS background study 

is finalized.” 

 
The MRP is flexible and has a mechanism to reevaluate the sampling 
program each year based on the most current information and science. This 
mechanism will allow relevant information from the BGS to be incorporated 
into the MRP based on several lines of evidence that will be collected as part 
of this key study. Because the USGS BGS is in progress the IRP Manager is 
in agreement with Water Board Prosecution Team’s requirements for plume 

contouring at this time until the completion of the USGS BGS.  
 

2. Replacement Water Requirements 

 
The replacement water program has always been a key issue to the Hinkley 
Community. PG&E provided replacement water to community until the 
replacement water program was discontinued last October. The IRP Manager 
understands that the Water Board can only require PG&E to supply 
replacement water to residents that are at, or above, the Cr(VI) MCL as 
discussed in the Olin Order. 
 
The IRP Manager has received feedback from community members in favor 
of removing the term “Affected Area” since it generates a negative image for 

the Hinkley community, according to some community members. Other 
communities members prefer to keep the term “Affected Area.” The IRP 

Manager has no preference either for or against the term “Affected Area.” 

Language in the Draft CAO defines “Affected Wells7” and the IRP Manager 

agrees that this language in the Draft CAO is protective of human health 
since PG&E will be required to provide replacement water. 
 
The IRP Manager suggest that replacement water supply requirements 
outlined in Section VII.2.a should be for all indoor uses and not just for 
drinking and cooking as revised by the Advisory Team. Bathing should also 
be part of the indoor water used and the IRP Manager is suggesting that the 
previous language prepared by the Prosecution Team be used instead. 

 
 

3. Remedial Cleanup Times 

 

                                                 
7
 Affected Wells are defined as domestic wells or community wells in the domestic well sampling 

area defined in the “Groundwater Monitoring and Reporting Program, CAO No.R6V-2015-

PORP”, Attachment 8, containing chromium in concentrations (measured at any time by PG&E or 

by local, state or federal agencies) that are above the primary drinking water standards of 10 ppb 

Cr (VI) or 50 ppb Cr (T) and where the chromium detections are linked to PG&E’s historical 

releases. 
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As we suggested in our previous comment letters, we recommend the use of 
remediation cleanup timeframe with adaptive management over specific 
deadlines. The use of remediation goals with adaptive management 
approach is the best solution, in our opinion, to strive to reach remediation 
cleanup times with changing field conditions that could affect performance 
with a massive influx of data, which can guide the project.  

 
PG&E submitted a remedial timeframe assessment report to the Water Board 
on June 30, 20148. The objective of the remedial timeframe assessment 
report was to estimate realistic range of remedial timeframes and to present 
the certainty of timeframe estimates to guide remedial goals development 
and cleanup goals. Adaptive Management principles should be used to obtain 
realistic remediation timeframes by running the PG&E computer model when 
major field changes occur to ensure that the timeframe is representative of 
actual field conditions.  
 
PG&E’s computer model used in the remedial timeframe assessment is 

based on many assumptions and uses current field conditions or boundary 
conditions. Boundary conditions are input conditions that a computer model 
requires to estimate future field conditions and cleanup times. Boundary 
conditions consist of the pumping information, amount of ethanol used at the 
In-Situ Reactive Zones (IRZs), location of wells, Agricultural Treatment Units 
(ATUs) acreage, area of interest, porosity and hydraulic conductivity, to name 
a few. If any field conditions change in the future, such as, adding or 
removing ATUs, modifications to the IRZ and modifications to groundwater 
pumping program then remedial timeframe will not be representative of future 
conditions and should not be used. For this reason, the IRP Manager 
recommends using remediation goals with adaptive management to ensure 
remedial goals are feasible and achievable. 
 

4. Northern and Western Areas and USGS Background Study 
 

The Northern and Western Areas are currently being studied as part of the 
USGS BGS. The IRP Manager is suggesting that any relevant interim results 
from the BGS should be incorporated into the MRP that guides the monitoring 
requirements for the Northern and Western Areas. Using adaptive 
management with data generated from the BGS will ensure a flexible MRP in 
the Northern and Western Areas. 
 
We recommend that these two areas be monitored in accordance with the 
MRP until any relevant data is generated in these two areas. We suggest 

                                                 
8
 Arcadis. 2014. Remedial Timeframe Assessment, PG&E Hinkley Compressor Station, Hinkley, 

Ca. June 30. 
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adopting the MRP until the BGS is completed or consider adjustment if 
substantive data is generated from the BGS to warrant making an appropriate 
decision. However, if any major anomalies occur in these two areas, they 
should be discussed and action items addressed with the Technical Working 
Group (TWG9) to identify the appropriate actions. 
 
The IRP Manager is in agreement with the language in the Draft CAO that 
incorporating the results of the USGS BGS will contribute to the Final CAO 
and the Hinkley Groundwater Remediation Program. 

 
5. Conclusions and Recommendations 

 
Overall, the IRP Manger is in agreement with the language outlined in the 
Draft CAO, except for items 1 and 2 discussed above. The IRP Manager 
continues to advocate that the Final CAO should be a combination of both 
prescriptive and performance based requirements but favoring performance 
based in the long run. Performance based requirements should recognize, 
and where possible, embrace an Adaptive Management approach to ensure 
that the Final Remedy is protective of human health and the environment. 
Having a flexible Final CAO will benefit all stakeholders by ensuring human 
health and the environment is protected. 

 
Should you have any questions or comments, please feel free to contact either of 
the undersigned via email or phone: 
 
Dr. Raudel Sanchez: rsanchez@projectnavigator.com, 714-388-1821. 
Dr. Ian A. Webster: iwebster@projectnavigator.com, 714-863-0483. 
 
Sincerely yours, 
 

 
Raudel Sanchez, Ph.D.   Ian A. Webster, Sc.D.   
Project Manager    Hinkley IRP Manager    
 
  

                                                 
9
 Technical Working Group (TWG) consists of the USGS, Water Board, PG&E, Community 

Members and the IRP Manager. 
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cc: CAC Members 
 Anna Marie Cwieka, Optimum Results, Inc. 
 Halil I Kavak, Ph.D., Project Navigator, Ltd. 
 Mark Landress, P.G., Project Navigator Ltd 
 Lauri Kemper, Lahontan Regional Water Quality Control Board 
 Anne Holden, Lahontan Regional Water Quality Control Board 
 Betsy Brunswick, PG&E 
 

Attachments 

 

Figure1:  Draft Cleanup and Abatement Order (Draft CAO) is a Major Step in 
the Long Cleanup Pathway 

Figure 2:  Tower Plot: Cr(VI) Groundwater Concentration Distribution in Hinkley 
Valley for 2015 Q2 

Figure 3: S-Curve: The USGS BGS Will Provide Significant Data Confidence 
and Plume Contour Consensus 
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FIGURE 1 

Draft Cleanup and Abatement Order (Draft CAO) is a 
Major Step in the Long Cleanup Pathway 
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FIGURE 2 

Tower Plot: Cr(VI) Groundwater Concentration 
Distribution in Hinkley Valley for 2015 Q2 

2 

Former Hinkley 
Elementary School 

N 

Mount General 
Lynx Cat Mountain 

Legend 

Groundwater 
Flow Direction 

Cr(VI) Concentration 

6-360



FIGURE 3 

S-Curve: The USGS BGS Will Provide Significant 
Data Confidence and Plume Contour Consensus 
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From:
To: RB6enfproceed@waterboards
Subject: Re: PG&E Proposed CAO
Date: Wednesday, September 30, 2015 5:23:53 PM

Hello,
In addition to my comments below.  I would also like to bring to your attention that PG&E should be
required to provide whole house water to affected well owners who exceed chromium 6 concentrations
of the drinking wate standard.  They should not be able to get away with just providing water for
drinking such as an evasive RO unit that ruins the infrastructure of the counter tops and takes up a lot
of space in the house where space is limited.  They need to provide WHOLE HOUSE SYSTEMS where
they are responsible for the contamination.  For example if I am running a business out of my house
and have employees, than OSHA requirement number 1910.141(b)(1)(I) requires that potable water
shall be provided in all places of employment, for drinking, washing of the person, cooking, washing of
foods, washing of cooking or eating utensils, washing of food preparation or processing premises, and
personal service rooms.  The under sink RO units that they provide do not meet this requirement and it
is not fair that as a business owner I would have to spend a ton of money in order to comply with
OSHA requirements because PG&E contaminated my property.  I also think that the way the plume is
currently being drawn should remain the same. There is no need to change this because PG&E's expert
could say that they just believe the plume should be draw a certain way and not have any burden of
proof on their end.  What if it turns out that the plume is being drawn incorrectly based on PG&E's
expert?  Are you going to fine PG&E a civil penalty for each day the plume was drawn incorrectly? 
There is no checks and balances with regards to the proposed way the plume should be drawn and
there is no wording stating that the expert has to be 100% sure that this is the way the new plume
should be drawn.

Sincerely,
Sam

On Friday, March 13, 2015 11:29 AM, Sam Knott  wrote:
I own property in Hinkley and would like to submit comments on the water boards proposed hinkley
PG&E cleanup order. The water board should require PG&E to monitor the northern plumes more than
what is proposed.  The use of monitoring wells and domestic wells is important.  PG&E should supply
the residents in the northern area with complete whole house replacement water systems if there is an
increase of chromium 6 concentrations measured in domestic and or monitoring wells.  Residents in the
northern plume areas have been forced to drill deep wells to avoid PG&E contaminated water but also
due to that are now drinking water high in aresenic (can't win).  The water board should order full
whole house replacement water in the north and not just undersink reverse osmosis units just because
PG&E doesnt want to monitor in that area as much as they do in the south, for the residents that show
increasing trends of chromium in either domestic and monitoring wells.  The water board has even
shown proof that the chromium in the north is PG&E's responsibility.  This order should also increase
the monitoring for arsenic and uranium in the north due to PG&E remediation activity and also require
PG&E to supply whole house water to residents that are affected by PG&E arsenic, uranium, and water
elevation dropping due to their remediation.  Everyone is now focusing only on the "south" plume and
not the north plume.  The north plume is just as important as the south plume because this could have
been stopped from migrating several years ago.

Sincerely,
Sam
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From:
To: RB6enfproceed@waterboards; 
Subject: FW: Comments for PG&E
Date: Wednesday, September 30, 2015 8:06:12 AM
Attachments: Comments PGE 9-30-2015.pdf

CR 6 Report.pdf

Please feel free to call if you have any questions in regard to
these comments. Eldert Van Dam 760-954-9548
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To whom it may concern, 


 


I’m asking that PG&E be required to do some testing outside their so 


called box.  


 


I live to the east of Lenwood Road at 26599 Community Blvd. Any time 


I have mentioned to staff about my concerns of CR6 to the east of 


Lenwood Road it would fall on a deaf ear, staff would only comment, 


not PG&E’s responsibility. I ask why?? PG&E has not tested east of 


Lenwood Rd, why not?  My comment to staff is "Lahontan can require 


PGE to test east of Lenwood Rd. for CR6 and any other contaminants 


related to the mess." Attached are about 180 CR6 tests dating back to 


2000 when all CR6 tests would come back as "ND". Then as time went 


by results would fluctuate up and down to a high of "6.6". All of these 


tests are to the east of Lenwood Rd. In 2000 you can see that the back 


ground of CR6 would be "ND" so where did this CR6 come from??  


So PG&E should be ordered to test  until they find their eastern 


boundary of "ND" and then continue testing in the east to make sure the 


plume isn't moving. 


Remember PG&E put some kind of water curtain up on the westerly 


side to stop the plume's westerly movement, they claim it worked, so 


now that they plugged that hole in the leaky bucket where is the water 


flowing now?? Well common sense says the next easiest way for water 


to flow is the path it will take, could that be to the east?? There are times 


that there may be adequate pumping in the plume area to maintain the 


plume in that local area, but as soon as pumping slows down and the 


inflow to that aquifer exceeds the pumping rate, the CR6 is on the move 


as it was to the west at one time. So with all that said I hope you can 


incorporate some kind of solution  to the complexed problem that I have 


presented. 


I've had my dairy for sale some time back for a reasonable price and 


nobody would touch it, as I had to disclose that I had knowledge of the 


CR6 in the water. So until this issue is resolved there is no way out for 


me, as this property is my 401k and retirement income. 


 







Issue #2 


Nitrates 


As this CR6 laced water flows in an easterly direction it also will bring 


with it the nitrate problem that is associated with the Hinkley area.  


Having a dairy, all of a sudden, I become the guilty one with nitrate 


contamination, not because of my doings.   The inflow of water has a 


nitrate concentration that is already higher than safe drinking levels. I 


have some tests showing high nitrates to the west of my Dairy. Actually 


just to the east of Lenwood Road and Hwy 58 Nitrates as Nitrogen 


(No3) is at 64 with the MLC being 45 or less and the CR6 is 1.2. 


Looking north from this location the old dump (Lenwood-Hinkley Land 


Fill) is not far away as the crow fly's. Looking at a water flow map from 


Geo-Logic dated November, 2014 it shows the water flow is due south 


right at the south-west boundary of the dump looking at the monitoring 


reports there is some very high nitrates in that area, (LH-21D and LH-


22S both three times the MCL) so as nitrate loaded water migrates south 


I would say it is a likely chance that it will intercept the easterly flow 


somewhere between HWY 58 and Community Blvd. So with that said 


does anybody really have all the scientific results as to where the 


nitrates come from?? 


 


Driving by one of the new ag. units I see a huge pile of sludge that has 


been imported to the Hinkley Valley I ask why? My famous line is when 


people ask if I have manure, I tell them, "I have fresh daily" In the 


upcoming CAO please address the nitrate issue's. The use of imported 


nutrients is second choice to local, economically priced materials. Our 


price is right when it comes to the manure we will beat anybody's price!  


 


Will these ag. units have a nutrient management plan, and monitoring 


reports? 
 




























To whom it may concern, 

 

I’m asking that PG&E be required to do some testing outside their so 

called box.  

 

I live to the east of Lenwood Road at 26599 Community Blvd. Any time 

I have mentioned to staff about my concerns of CR6 to the east of 

Lenwood Road it would fall on a deaf ear, staff would only comment, 

not PG&E’s responsibility. I ask why?? PG&E has not tested east of 

Lenwood Rd, why not?  My comment to staff is "Lahontan can require 

PGE to test east of Lenwood Rd. for CR6 and any other contaminants 

related to the mess." Attached are about 180 CR6 tests dating back to 

2000 when all CR6 tests would come back as "ND". Then as time went 

by results would fluctuate up and down to a high of "6.6". All of these 

tests are to the east of Lenwood Rd. In 2000 you can see that the back 

ground of CR6 would be "ND" so where did this CR6 come from??  

So PG&E should be ordered to test  until they find their eastern 

boundary of "ND" and then continue testing in the east to make sure the 

plume isn't moving. 

Remember PG&E put some kind of water curtain up on the westerly 

side to stop the plume's westerly movement, they claim it worked, so 

now that they plugged that hole in the leaky bucket where is the water 

flowing now?? Well common sense says the next easiest way for water 

to flow is the path it will take, could that be to the east?? There are times 

that there may be adequate pumping in the plume area to maintain the 

plume in that local area, but as soon as pumping slows down and the 

inflow to that aquifer exceeds the pumping rate, the CR6 is on the move 

as it was to the west at one time. So with all that said I hope you can 

incorporate some kind of solution  to the complexed problem that I have 

presented. 

I've had my dairy for sale some time back for a reasonable price and 

nobody would touch it, as I had to disclose that I had knowledge of the 

CR6 in the water. So until this issue is resolved there is no way out for 

me, as this property is my 401k and retirement income. 
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Issue #2 

Nitrates 

As this CR6 laced water flows in an easterly direction it also will bring 

with it the nitrate problem that is associated with the Hinkley area.  

Having a dairy, all of a sudden, I become the guilty one with nitrate 

contamination, not because of my doings.   The inflow of water has a 

nitrate concentration that is already higher than safe drinking levels. I 

have some tests showing high nitrates to the west of my Dairy. Actually 

just to the east of Lenwood Road and Hwy 58 Nitrates as Nitrogen 

(No3) is at 64 with the MLC being 45 or less and the CR6 is 1.2. 

Looking north from this location the old dump (Lenwood-Hinkley Land 

Fill) is not far away as the crow fly's. Looking at a water flow map from 

Geo-Logic dated November, 2014 it shows the water flow is due south 

right at the south-west boundary of the dump looking at the monitoring 

reports there is some very high nitrates in that area, (LH-21D and LH-

22S both three times the MCL) so as nitrate loaded water migrates south 

I would say it is a likely chance that it will intercept the easterly flow 

somewhere between HWY 58 and Community Blvd. So with that said 

does anybody really have all the scientific results as to where the 

nitrates come from?? 

 

Driving by one of the new ag. units I see a huge pile of sludge that has 

been imported to the Hinkley Valley I ask why? My famous line is when 

people ask if I have manure, I tell them, "I have fresh daily" In the 

upcoming CAO please address the nitrate issue's. The use of imported 

nutrients is second choice to local, economically priced materials. Our 

price is right when it comes to the manure we will beat anybody's price!  

 

Will these ag. units have a nutrient management plan, and monitoring 

reports? 
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 September 30, 2015  
 
 
 
California Regional Water Quality Control Board, Lahontan Region  
2501 Lake Tahoe Boulevard  
South Lake Tahoe, California 96150 

 

Dear Lahontan Regional Water Quality Control Board Members and Staff:  

This comment letter is regarding the draft CAO that was issued on September 1 and was discussed at the 
September 16th and 17th Board meetings in Barstow. First I have had many conversations with 
community members about the Water Board, specifically about the last few years. On many occasions 
promises were made and not followed through or the complete opposite was done. We are concerned 
about the Water Board’s Advisory team meeting with PG&E and making major changes to the Draft 
CAO, changes that clearly favors PG&E with no discussion with the other stakeholders involved. The 
community was given the word of the executive officer that this would not happen.  The Water Board’s 
leadership needs to listen to the Enforcement/Prosecution Team whom has the education, background, 
history, Hinkley experience and qualifications to make the best and just decisions for the Hinkley 
community.  The Water Board Advisory Team has proposed major changes to the draft CAO that are not 
in the best interest of the community or the environment, one example is the plume contouring 
requirements. The Board members have to make decisions based on the information from your most 
qualified, experienced and informed people. Those people are your Enforcement/Prosecution Team and 
not the Advisory Team which is basing their conclusions on one sided discussions and politics. The 
members of the Enforcement/Prosecution Team have sat through hundreds of hours of discussions with 
all the stakeholders and many more hours separately sifting through piles of data. The 
Enforcement/Prosecution Team has more than a combined fifty plus years working on the Hinkley 
Groundwater Remediation Program. Below are some of the changes that are in the best interest of the 
community in regards to the CAO. 

• Plume drawing should be based on the Enforcement/Prosecution team’s recommendation on 
connecting monitoring wells above background levels and within 2600 feet. The discharger 
should also be required to close any data gaps in the plume contouring that are beyond 2600 
feet or include that area in the plume map. These requirement need to be in place until the 
completion of the USGS Background Study. The USGS Background Study is an independent 
scientific study that will be based on “Best Professional Judgement” to understand and identify 
chromium six distributions throughout the Hinkley Valley. We do not agree with the Advisory 
Team to allow PG&E’s consultant to draw the plume based on their “Best Professional 
Judgement”, since it is not in the best interest of the Hinkley Community. 

• We also strongly disagree with the Advisory Team’s use of language in the quarterly mapping. 
Using all available science including PG&E’s conclusions, the plume has traveled as far north as 
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Harper Dry Lake. Allowing the discharger to input their opinion on a contouring map ordered by 
the state is confusing and is a big concern for the Hinkley Community that the Advisory Team 
would allowed that to happen. PG&E has to be required to draw the plume line as required by 
the state water board. 

• We agree with the Enforcement/Prosecution Team that replacement water should be for “all 
indoor uses”.  If a domestic well is impacted by PG&E’s historical discharges then community 
members should have the right to feel safe to take showers/baths and not just for cooking and 
drinking purposes. Swamp coolers are used the majority of the year and require water to work. 
This alone should warrant the continuing of whole house replacement.  Community members 
should not be afraid to use water at their home especially when it comes to bathing or 
breathing. 

• We also request that the board continue to protect public health by continuing to enforce a 
minimum of a half mile buffer around the PG&E defined plume. This is a common practice 
which protects public health and awareness.   

• I would like to request that the board continue to support the CAC in the CAO as in the past. 
The people that dedicate hours of their time to learn the extremely complicated issues of this 
cleanup deserve nothing less than what was promised from the beginning. The other groups 
discussed in the draft have different concerns or agendas that are not the responsibilities of the 
Water Board and do not take the time to understand the complexity of our situation. Their 
concerns are important but do not deal with the contamination rather above ground issues like 
real estate the school and community growth. None of these problems are the responsibility of 
the Lahontan Water Board they are community issues with PG&E.  

In closing, there is a great concern with in the Hinkley Community about the path the Board has taken in 
the past few years. The division between board staff (Prosecution and Advisory Teams) is clear and has 
led to unfair practices that reflect on the Board itself. We all still have a difficult and long road ahead as 
a community that deserves and asks only for fairness and justice.  We all need to remember the world is 
watching, the decision made will be looked at and scrutinized for years to come. The community that’s 
left and others will be asked if those responsible for ensuring that the largest plume of its kind was 
properly cleaned with the interests of the people and environment taken into consideration. The 
decisions you make now will affect the answers given in the future. 

 

Daron Banks 
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From:
To: RB6enfproceed@waterboards
Date: Wednesday, September 30, 2015 3:50:12 PM

I would also like to remind the board the original intent of the CAC and what your requirements were.
Outlined in the CAO NO. R6V-2011-0005A1 pages 8 section 31 and 13 section  4. This was and still
is the intent of the CAC as outlined by the board. I  request that the board remember this intent.
Please read your own orders and do not lose focus of what everyone's responsibilities are. The water
board and staff are in the Hinkley community to do regulate and hold to discharger accountable for the
contamination and protect human health. No where does its authority reach to other issues. Please
continue the order in page 8 section 31 and support the CAC this is the only group that's main
concern is the contamination of Hinkley ground water and the eventual cleanup.
 
Daron Banks
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From:
To: RB6enfproceed@waterboards
Subject: Comments to CAO
Date: Wednesday, September 30, 2015 6:11:14 AM

The Hinkley Community Advisory Committee (CAC) is submitting formal comments to
the California Regional Water Quality Lahotan Region regarding the Draft Cleanup
and Abatement Order (Draft CAO) issued on September 1, 2015. The two main areas
of concern that the CAC is submitting comments include the following:

--[if !supportLists]-->1.      <!--[endif]-->Plume Drawing- We agree with the Prosecution
Team that the plume drawing should be based on connecting Cr(VI) and Cr(T) values
about 3.1 ppb and 3.2 ppb, respectively between monitoring wells within 2,600 ft.
This will avoid any confusion that the Hinkley Community may have with the different
interpretations from the Water Board and PG&E. The Plume drawing should be based
on the current method proposed by the Water Board’s Prosecution Team until the
USGS background study is completed.

--[if !supportLists]-->2.      <!--[endif]-->Whole House Water should include all indoor
usage and not just cooking and drinking. Hinkley residents should be able to take
showers/baths with clean water as well as run their swamp coolers with clean water
to assure safe inhalation of water vapor.
 
Sincerely ,
Barbara Ray
Roger Killian

I agree with the present Cr6 plume boundaries for the 2nd
Quarter 2015. It’s important to retain the plume boundaries in
the north area of Hinkley. I agree with the Water Board’s
Prosecution Team on this. The present Cr6 plume boundary
should stand until the results of the USGS background study
is finalized.
 
Penny Harper

 
I agree with the Water Board’s Prosecution Team that plume
contouring should be based on the current method of
connecting monitoring wells within 2,600 feet that are at or
above background. This will insure a “Check and Balances”;
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with the changes being proposed, there are none. One person,
hired by PG&E is ludicrous to interpret the plume shape. With
all the previous bad feelings between the Hinkley Valley
Residents and PG&E, do you really think the residents will
believe anyone PG&E hires? I think not, would you? Also,
this proposed CAO must be flexible and based upon scientific
data, neutral scientific data. Also, no changes to
the existing CAO until the end of Dr. Izbicki’s study:
consolidations are ok, but changes are not. Changes as written
and promised originally are not acceptable and nothing short
of manipulation to the residents of Hinkley Valley, and we see
through these changes, which magically seem to favor PG&E.
 
Betty Hernandez
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ENCLOSURE 7 
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April 16, 2015 
 
 
Additional Information Requested: Proposed Cleanup and Abatement Order requiring 
Pacific Gas and Electric Company to cleanup discharges of chromium to ground waters 
in Hinkley.  
 
I would like to thank the Parties for submitting comments on the proposed Cleanup and 
Abatement Order (CAO) by March 13, 2015.  The comments received on the proposed CAO 
have raised issues that need additional clarification. The Water Board must have all pertinent 
information in hand before considering adoption of a final CAO.  The following questions or 
requests for information are directed at certain Parties in an attempt to gather the necessary 
information for the Water Board to consider.  Responses must be sent to 

RB6enfproceed@waterboards.ca.gov and received by May 21, 2015: 
 

 

For the Water Board Prosecution Team: 
 

a. Submit a written explanation, including all the information relied upon, to support the 
assertion in Finding 8 that two detached plumes of Cr6 exist in the northern area. Please 
respond to the contradictory information provided by PG&E that assets the Cr6 in the 
northern area may not be attributable to the PG&E discharge, including Attachment B to 
PG&E’s March 12, 2015 Comments on the Proposed Order, “Comments on Proposed 

CAO with Regards to Background Chromium Levels.”  
b. Submit a written explanation of the reasons why PG&E’s proposal (Proposed MRP, 

submitted December 19, 2014) is not sufficient to 1) detect and react to any unforeseen 
changes in water quality in the southern plume area, 2) verify that its recent remediation 
efforts are effective, and 3) track chromium concentrations changes and protect public 
health in the northern area. Finding 36 in the proposed CAO states that Water Board 
staff do not agree that reducing the number of monitoring wells and frequency of 
monitoring to the full extent as PG&E proposed in its December 19, 2014, draft MRP is 
appropriate at this time, but the Finding does not contain specific rationale to explain 
why PG&E’s proposal is inadequate. 

c. Provide a written explanation of the information and rationale relied upon for how Finding 
43 defined an “affected area” as all domestic or community supply wells located laterally 

one mile down or cross-gradient from the 3.1 ppb Cr6 plume boundaries.  What purpose 
does having a defined “affected area” serve? 
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Designated Parties - 2 - April 16, 2015 
 
 
For PG&E: 
 

a. As recommended in its Northern Areas Investigation Proposal, dated January 17, 2014, 
PG&E offered to install reverse osmosis systems in residences with active domestic 
wells in the Harper Dry Lake Valley. Since the adoption of the MCL for Cr6, how many 
active domestic well owners have received an offer from PG&E to install a reverse 
osmosis system and in what areas are those domestic wells located? How many 
accepted that offer and how many rejected it? 

b. What additional actions, if any, is PG&E willing to perform for the areas downgradient of 
the southern core plume to ensure protection of public health and water quality from the 
potential migration of the chromium plume? 

 
For the IRP Manager: 
 

What options would the IRP Manager recommend to engage and broaden community 
involvement in CAO implementation? 
 
 

 
 
 
 
PATTY Z. KOUYOUMDJIAN 
EXECUTIVE OFFICER 
 
 
cc: PG&E Lyris List  
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M E M O R A N D U M 
 
TO: Patty Z. Kouyoumdjian 

Executive Officer, Lahontan Water Board 
 
  
  

FROM: LAURI KEMPER 
ASSISTANT EXECUTIVE OFFICER 
Lahontan Regional Water Quality Control Board 
 
 

DATE: May 21, 2015 
 

SUBJECT: PROSECUTION TEAM RESPONSES TO ADVISORY TEAM REQUEST FOR 
ADDITIONAL INFORMATION, PROPOSED CLEANUP AND ABATEMENT 
ORDER REQUIRING PG&E TO CLEAN UP CHROMIUM IN 
GROUNDWATER IN HINKLEY 
 

 
The Regional Water Quality Control Board’s Prosecution Team (Prosecution Team) appreciates 
the opportunity to present additional information and/or provide clarification on topics raised by 
the Advisory Team in a letter dated April 16, 2015.  The following response takes into 
consideration the available information and statements set forth in the proposed Cleanup and 
Abatement Order (CAO) and additional relevant information that may assist the Advisory Team 
and the public.  
 
ADVISORY TEAM REQUEST PART A   
 
a. 1) Submit a written explanation, including all information relied on, to support the assertion in 
finding 8 that two detached plumes of hexavalent chromium (Cr6) exist in the northern area.   
a. 2) Please respond to contradictory information provided by PG&E that asserts the Cr6 in the 
northern area may not be attributable to PG&E's discharge, including attachment B to the 
PG&E's March 12, 2015 comments on the proposed Order.   
 
PROSECUTION TEAM RESPONSE PART A.1 
 
In late 2011 and early 2012, PG&E identified a single contiguous area (or a single contaminant 
plume) from the compressor station to 5.5 miles northwest in Harper Dry Lake to contain 
chromium in concentrations above maximum background levels (see fourth quarter 2011 and 
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first quarter 2012 quarterly plume maps1).  Since that initial determination, PG&E has increased 
its extraction remediation rates 110 percent (from 476 gallons per minute annual average to 
1,001 gpm annual average, see attachment A.i), primarily due to extraction at Agricultural 
Treatment Units (ATUs) near Thompson Road.  These extraction increases have contained 
further migration of what is now called the southern plume, but created a separation to what the 
proposed CAO refers to as the North Hinkley Valley plume.  The area of separation between the 
two plumes is defined by monitoring well data showing chromium concentrations at less than 
maximum background levels.   
 
A second gap in the northern plume can now be seen on the more recent plume maps produced 
by PG&E, including the third quarter 2014 map.  The gap is located at Red Hill where due to 
access issues, no monitoring wells exist.  North of the geologic Hinkley Gap at Red Hill PG&E’s 
third quarter 2014 map identifies the beginning of another plume, referred to in the proposed 
CAO as the Harper Dry Lake Valley northern plume. Based upon monitoring well data showing 
Cr6 levels up to 13 parts per billion (ppb) in MW-154S1 and MW-133S1 at the leading edge of 
the second or middle plume, it is entirely reasonable to conclude that Cr6 exists in groundwater 
in the Hinkley Gap by Red Hill, but PG&E has not been able to install wells to confirm.  Thus, 
the second separation between the second and third plumes, also referred to as the two 
northern plumes (North Hinkley Valley and Harper Dry Lake Valley), is drawn based on the 
current monitoring data and the lack of monitoring wells in the gap between the plumes.  Since 
third quarter 2013, PG&E has drawn in the 3.1 ppb maximum background plume boundary line 
for the southern plume, and using a dashed line and question marks for the North Hinkley Valley 
and Harper Dry Lake Valley plumes.  The Prosecution Team continues to contend that all three 
groupings of well data above 3.1 ppb are derived from the same chromium discharge originating 
from the compressor station, as depicted in the first quarter 2012 chromium plume map. 
 
There are multiple sources that the Prosecution Team relied on to support the assertion in 
finding 8 that two detached plumes of hexavalent chromium (Cr6) and total chromium (CrT) 
caused by PG&E’s historical releases exist in the northern area.  This information is based on 
groundwater monitoring data and quarterly chromium plume maps generated by PG&E 
(available at the web address in footnote 1).  Additional supporting evidence (as summarized in 
CAO findings 9 and 10) include, but is not limited to, the following:  
 

1. Supported by information in reports from the USGS (2001), the Mojave Water 
Agency/Cal State Fullerton (2007), U.S. Department of Energy (2011), and PG&E, 
(specific references provided in attachment A this document), it is established that 
groundwater moves from the Mojave River, through the Hinkley Valley, and into Harper 
Dry Lake Valley (aka Water Valley).  The 2007 MWA/Cal State Fullerton paper includes 
Table 8 showing a range of 22 to 3,071 acre-feet per year of groundwater flow from the 
Hinkley Valley to the Harper Dry Lake Valley (attachment A.ii). 

2. The northern area (north Hinkley Valley [north of Thompson Road] and Harper Dry Lake 
Valley) is hydrologically downgradient from the compressor station where the chromium 
waste discharge originated (chromium plume maps fourth quarter 2011 and first quarter 

1 Chromium plume maps from August 2010 to first quarter 2015 are available at 
http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/index.shtml. All maps referenced in this document 
will be added to the Prosecution Team's CAO exhibit list at the webpage shown in footnote 2.   
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2012, and 2013 EIR [CAO exhibit 232]). Thus, plume migration from the compressor 
station is in the direction towards the northern area. 

3. There are no other known anthropogenic sources of chromium waste discharges in the 
Hinkley Valley. All anthropogenic chromium in this area, and that which migrated in the 
downgradient flow direction, is considered to be the result of PG&E’s activities (CAO 
R6V-2011-005A1).  Per CAO R6V-2008-002A1, all chromium detected above maximum 
background levels of 3.1 ppb Cr6 and 3.2 ppb CrT is considered to be from PG&E’s 
historical releases. 

4. The chromium plume maps from fourth quarter 2011 and first quarter 2012 show one 
chromium plume extending from the compressor station to the north side of Red Hill 
(entrance to the Harper Dry Lake Valley). 

5. Groundwater monitoring reports from 2010 to 2012 by CH2MHill cite 14 extraction wells 
from newly acquired farms added at and northeast of the Desert View Dairy (DVD) to 
attempt to contain plume migration to the north.  This action was needed because 
chromium data, initially at MW-62A and later at other monitoring wells, showed the 
plume migrating to the north despite operating four extraction wells at the DVD. 

6. The first time that PG&E successfully contained the width of the chromium plume from 
further migration northward was in second quarter 2012, as shown by the two separated 
plumes in the second quarter chromium plume map by CH2MHill.  All previous pumping 
actions by PG&E and others at agricultural wells were only able to contain portions of 
the plume, allowing uncontained portions to continue migrating.  Meaning that the 53 
years before 2012 always saw some portion of chromium plume migrating to areas in 
the downgradient flow direction, including the northern area. 

7. From second quarter 2012 to second quarter 2013, chromium plume maps show the 
detached northern plume as one plume.  The northern plume is drawn separated from 
the southern plume based on monitoring well data between them showing less than 
maximum background chromium values. 

8. Starting in third quarter 2013, chromium plume maps show the northern detached plume 
as divided into two plumes based on the lack of monitoring data in the Red Hill area, 
rather than less than maximum background chromium values. The lack of monitoring 
data in the Red Hill area is due to PG&E’s inability to gain access to private property and 
endangered species habitat for placing a monitoring well.  This lack of monitoring data 
previously existed in other quarters but was only used for mapping starting third quarter 
2013.  

 
PROSECUTION TEAM RESPONSE A. 2 
 
All information and sources provided point to chromium detections above background 
concentrations in the northern area (north of Thompson Road) as being from PG&E’s historical 
releases.  Besides the lines of evidence cited in the Prosecution Team's response a.1 above, no 
new significant data or evidence is presented in PG&E’s attachment B to change the conclusion 
that chromium above background levels in the northern area is reasonably attributable to 
PG&E’s compressor station.  The northern area has been the subject of a previous CAO (R6V-
2008-0002A4, dated January 8, 2013, CAO exhibit 22), requiring investigation in that area. The 
findings in the 2013 CAO remain unchanged by PG&E's March 12, 2015 submittal.  Chromium 

2 "CAO exhibits" referred to in this response are available at 
http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/cao/.  All additional documents referenced here 
will be added to that exhibit list.   
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above background levels in the northern area is reasonably attributable to PG&E’s compressor 
station, based on available data. 
 
PG&E's Attachment B 
In general, PG&E's attachment B contends it is appropriate to wait until USGS background 
studies are complete before further investigation and/or remediation in the northern area is 
required.  USGS background studies are not anticipated to be complete until late 2019 at the 
earliest. The Prosecution Team agrees that uncertainty may exist regarding chromium 
background values but does not agree that PG&E’s chromium plume never migrated to the 
northern Hinkley Valley and Harper Dry Lake Valley (aka Water Valley). While the USGS study 
should provide much-needed site-specific information to help reduce background level 
uncertainties in the north, it is the Prosecution Team's position that uncertainty in groundwater 
remediation, modeling estimates and hydrogeologic data is always present, and such 
uncertainty does not provide sound basis for delaying reasonable regulatory actions to protect 
public health contrary to data already obtained.   
 
The Prosecution Team provides the following responses to each of PG&E's evidence categories 
for geology and sediment mineralogy, historic land use and pumping, lack of chromium 
concentration gradient, geochemistry, and 2007 Background Study. 
 

i. Geology and Sediment Mineralogy 
 
PG&E asserts that investigations conducted to date have documented the presence of rock 
types in the north that are commonly associated with elevated Cr6 levels in groundwater.  
PG&E has failed to provide any definitive evidence that their compressor station is not the 
source of the Cr6. 
 
Chromium in the Northern Areas 
It is not established that geologically-derived chromium may be present in concentrations 
greater than background values in the northern (or other) areas.  The USGS 7.4 minute 
quadrangle including the Hinkley area shows the northern rock types as being granite, diorite, 
dacite, gneiss, marble, and metavolcanics, none of which is noted in geologic resources (Simon 
and Schuster’s Guide to Rocks and Minerals, 1978 and An Introduction to Igneous and 
Metamorphic Petrology, 2001) as being high in chromium concentrations.   And as noted in the 
Executive Officer’s Report, Item 6 (attachment A.iii), from June 2014, none of the bedrock in the 
Hinkley area and north was believed by Dr. Dave Miller, a Research Geologist from the USGS 
office in Menlo Park, as having natural high levels of chromium.  Even if it had, Dr. Miller noted 
that high evaporation rates in the area (more than 70 inches per year) prevent bedrock from 
infiltrating precipitation (averaging 4 inches per year) and being a source of groundwater in 
adjacent valleys.  The assertion of high chromium concentrations in the northern areas stated in 
reports prepared by PG&E’s consultant, Stantec, is contrary to investigations and mapping by 
the U.S. Geological Survey. 
 
At this time there is no conclusive mineralogic evidence to demonstrate PG&E’s assertion of 
higher chromium levels in the northern areas. Rather, reasonable weight of evidence exist that 
groundwater flow direction and velocities have probably resulted in movement of chromium-
laden groundwater from the compressor station to the north Hinkley Valley and the Harper Dry 
Lake Valley.  Thus, the Prosecution Team must give appropriate weight to such data with the 
benefit of the doubt going to Hinkley residents and property owners for public safety.   
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The USGS, in their Hinkley chromium background study, is embarking on sampling and analysis 
to address these questions related not only to geologic and mineralogic contributions of 
chromium to groundwater, but groundwater ages, sources and movement, and will provide the 
needed site-specific information in 5 years (or so).  Until those studies are completed and 
accepted by the Technical Working Group, the available evidence points to PG&E’s compressor 
station being the source of Cr6 in the northern plume.     
 
Lockhart Fault and MW-163 
The Prosecution Team notes that for MW-163, located west of the Hinkley Road and 
Community Boulevard intersection, PG&E presented a reasonably robust groundwater elevation 
dataset to support that groundwater did not flow from the compressor station to this cross 
gradient area. The documented presence of the Lockhart Fault as an impediment to 
groundwater flow (USGS, 2001) provided further support.   
 
The Prosecution Team does not agree with PG&E that (1) there are rocks containing an 
abundance of mafic mineral west of the Lockhart Fault, and (2) chromium detections up to 10 
ppb in MW-163 are from mafic minerals in soil.  Rather, the illegal disposal of wastes on PG&E-
owned land (attachment A.iv) upgradient of MW-163 is speculated as being the source of 
chromium and hydrocarbons affecting groundwater quality. Domestic well data from locations 
south of Community Boulevard are generally always less than 1 ppb for Cr6, consistent with the 
hydrology and geology data for west of the Lockhart Fault.  Such information therefore does not 
point to natural chromium sources west of the Lockhart Fault resulting in high chromium 
concentrations in groundwater.  Neither data nor site-specific evidence exists to suggest there 
are high mafic minerals present in the northern area.  
 

ii. Historic Land Use and Pumping 
 
PG&E asserts that the groundwater flow calculation (two feet/day) in the proposed CAO is 
inaccurate, not reasonable and as such does not provide a basis for the proposed investigation 
and remediation requirements.  It states that decades of historic and current groundwater 
pumping in the Hinkley Valley has limited/prevented ground water movement to the north,  and 
so groundwater has not been flowing north at a rate of two feet per day since the 1950s. In 
PG&E’s attachment B, page 17, PG&E asserts that, "in fact, little to no groundwater has flowed 
from the South Hinkley Valley north of Thompson Road during much of this time period."   
 
Groundwater Velocity 
The Prosecution Team contends that the groundwater velocity estimates used in the proposed 
CAO are conservative and not inaccurate or result in unreasonable assumptions.  PG&E's 
assertion that because of historical and current agricultural pumping, little to no groundwater 
has flowed north of Thompson Road is not a reasonable scenario and it is not supported by 
available data, discussed below.  PG&E itself used a rate of 2.54 feet/day as an average 
groundwater velocity for its 2010 Feasibility Study, when the proposed CAO uses two feet/day.   
 
Regarding estimates of groundwater flow velocities in the proposed CAO area (i.e., from the 
compressor station to the northern areas, including north Hinkley Valley and Harper Dry Lake 
Valley), the Prosecution Team acknowledges in finding 9 that groundwater velocities are quite 
variable, based on PG&E's provided data for the plume area south of Thompson Road 
(estimated at 1 to 4 feet per day).  Data from 2008 tracer tests in the Central Area IRZ (south of 
Highway 58) indicates that groundwater moves at 3.8 feet/day.  This rate of groundwater 
movement is a value closer to the maximum value estimated than the average value of two 
feet/day used in the proposed CAO calculation.  In other areas, groundwater no doubt moves 
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slower or faster, depending on several factors, including Mojave River flow conditions (base 
flow, flood flows and drought conditions); aquifer properties (coarse sediments closer to the river 
versus finer sediments in the northern valleys), and seasonal groundwater pumping for 
agricultural pivots, both historical and current.  Faster areas of groundwater velocity, such as in 
the Central IRZ, the Hinkley Gap, and the area northeast of the Desert Valley Dairy are 
balanced by slower areas of velocity such as in the northern areas.  Given all these potential 
factors, a conservative average groundwater velocity of two feet/day throughout the length of 
the combined chromium plumes and used in the proposed CAO is reasonable. 
 
According to PG&E's Fourth Quarter 2014 Groundwater Monitoring Report (see attachment 
A.v), there are more data available to support groundwater velocity estimates south of 
Thompson Road (these are the data used in the proposed CAO) compared to the northern 
areas.  The reason for this is that the majority of monitoring wells, pump tests and tracer tests 
has historically been focused in the plume core area south of Thompson Road.  Calculations for 
groundwater velocity in north Hinkley and Harper Dry Lake Valleys are less precise, and 
PG&E's groundwater model domain does not extend past Red Hill into the Harper Dry Lake 
Valley.  In PG&E’s 2010 Feasibility Study, an average groundwater velocity of 2.54 feet/day was 
calculated to estimate cleanup times under different scenarios.  Using the average velocity 
value derived from areas where the majority of high quality data were collected accounts for 
such uncertainty in a reasonable manner.   
 
Historical and Current Groundwater Pumping 
Although PG&E asserts that groundwater pumping for historical agricultural pivots provided 
plume containment, this is not supported by data.  Numerous sources, including PG&E's reports 
(see exhibit 3-1 in the Fourth Quarter 2014 Groundwater Monitoring Program report, attachment 
A.v) and the 2013 EIR (CAO exhibit 23) cite or show maps indicating groundwater flow 
originating from the Mojave River through the Hinkley Gap into Water and Harper Lake Valleys.  
These sources are included in attachment A or are available on the Lahontan Water Board's 
webpage.  Additionally, Figure 3.7-3 in the document, Abengoa Mojave Solar Project 
Environmental Assessment, (see attachment A.vi) shows the 2004 groundwater flow from the 
Mojave River through the Hinkley Valley and to the Harper Dry Lake Valley.  These sources, 
and many others, document the groundwater flow between the two valleys even during times 
when PG&E’s land treatment systems operated.  
 
PG&E’s assertion about how historical plume containment before PG&E’s remedial actions 
began in 1992 prevented northward plume movement is not supported in its technical reports.  
Monitoring reports from the 1990s for the East Land Treatment Unit show that up to 15 
extraction wells had to be added to augment agricultural wells at the former Mojave Dairy to try 
to contain the width of the chromium plume.  This information indicates the dairy’s agricultural 
wells did not achieve plume containment on their own.  Even after the last extraction well, X-17, 
was installed at the East LTU in 1996, plume containment was still not achieved.  This fact is 
evident in the chromium plume map dated August 2002 (attachment A.vii) showing one 
continuous plume boundary line of 50 ppb CrT.  The lack of a detached or separated plume 
indicates the lack of plume containment at the East LTU.  Also, the absence of monitoring wells 
north Santa Fe Avenue and the railroad tracks in  the 2002 plume map indicates that the 
plume’s northern extent was actually unknown at the time; many of the northern domestic and 
agricultural wells used for sampling had very long screens that would dilute contaminant and 
provide unreliable chromium concentrations. 
 
By the end of 2014, the leading edge of the chromium plume originating from the Hinkley 
compressor station has migrated for the past 55 years.  Thirty-six of those 55 years or 65 
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percent involved migration via natural groundwater flow and partial capture by agricultural wells 
that operated year round or two-thirds of the year.  Groundwater data from both monitoring wells 
and domestic wells show that when PG&E started to delineate the chromium plume in 1988, 29 
years after first impact to groundwater, it was always chasing the plume and never able to get 
ahead of it.  For example, the August 2010 chromium plume map shows the 3.1 ppb Cr6/3.2 
ppb CrT plume line is drawn just south of Thompson Road.  However, up to 6.7 ppb Cr6 and 6.9 
ppb CrT are shown in domestic wells north of the drawn boundary line.   
 
Furthermore, PG&E has conducted remedial actions only during the past 19 years, of which 
includes three years when no actions were undertaken from 2001 to 2004.  Only in the most 
recent three of those 19 years included capture of the southern plume from migrating to the 
north Hinkley Valley and the Harper Dry Lake Valley. PG&E’s chromium plume map from first 
quarter 2012 shows the chromium plume extending from the compressor station to the north 
side of Red Hill, which is the entrance to the Harper Dry Lake Valley.  However, the leading 
edge of the chromium plume is calculated as having migrated approximately 7.6 miles from the 
compressor station at that point in time, which is one mile more than that shown on the map.  
Once in the Harper Dry Lake Valley, the chromium plume was driven by the lower water table 
elevations due to extensive pumping at farms, such as the more than 100 acres of tomatillos 
located less than one mile north and northwest.  It is possible that these agricultural wells are 
capturing the chromium plume and preventing its further migration in the valley.   
 
In sum, based on the weight of evidence and general hydrological principles, it is not just 
plausible but probable that the chromium plume in groundwater migrated from the compressor 
station through the Hinkley Valley into the Harper Dry Lake Valley.  The proposed CAO 
appropriately uses the groundwater flow velocity data from the area in which the most robust 
dataset was developed, and uses a conservative average value to account for uncertainty.  The 
requirements of the proposed CAO for investigation and remediation in the northern area are 
not unreasonably burdensome, and several actions have already been undertaken by PG&E 
(installation of monitoring well Red Hill 5; hotspot remediation at MW-196).  The proposed CAO 
focuses remediation requirements to areas where hot spots exist (wells exceeding the 
maximum contaminant level for Cr6 of 10 ppb) to protect public health in this area. 
 

iii. Lack of Chromium Concentration Gradient 
 
PG&E argues that the areas of “hot spots” as referred to in the proposed CAO, including at MW-
154S1 and MW-193S3, are geographically separated by vast acreage from other wells with 
similar concentrations, and that there is no concentration gradient from the plume area to these 
“hot spots”. PG&E states there is no reasonable explanation for these isolated areas of higher 
chromium concentrations other than natural background levels, or source(s) other than the 
PG&E plume. 
 
The Prosecution Team acknowledges that textbook groundwater plumes often show a pattern of 
higher concentrations near the source, with lessening concentrations in the down-gradient 
direction, known as a "concentration gradient."  These textbook plumes have not under gone 
remediation or other plume capture actions that alter concentration gradients.   
 
Detached plumes and chromium hotspots are a known occurrence in groundwater attenuation 
and remediation and extensively cited in literature (for example, see attachments A.viii and 
A.ix).  Explanations for challenging plume geometries and varying concentration gradients 
include aquifer materials with differing hydraulic conductivity values (denoted as K, describing 
the ease with which a fluid (usually water) can move through pore spaces or fractures); 
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"pulsing" of any remaining contaminant sources, often due to rising or falling groundwater 
levels; "starving" of the plume from its contaminant source through remedial actions or natural 
attenuation, and subsurface geologic structures such as buried stream channels, faults, 
fractures or folds that may result in preferential or impeded groundwater flow paths.  
 
In the case of Hinkley, hot spots occur as chromium moves through the aquifer with 
groundwater flow, but become "stuck" and concentrated in areas of less permeable aquifer 
materials, typically finer-grained, less transmissive materials. Areas such as these exist at the 
source area, where finer-grained aquifer materials are proving recalcitrant to in-situ remedial 
actions.  Of particular note is that the three hot spots (MW-154, MW-193, MW-196) in the 
northern areas identified in the proposed CAO are all within the chromium plume boundaries 
and the probable flow path from the north Hinkley Valley to the Harper Dry Lake Valley.  Also, 
the lack of chromium hot spots outside the groundwater flow path in these two valleys also 
indicates the source is from PG&E’s historical release and not from natural geologic materials.  
Such hot spots could represent the “pearls” in the “string of pearls” chromium plume in which 
areas of higher concentrations are separated by areas lower concentrations (see attachment 
A.viii).    
 
The Hinkley chromium plume is hardly textbook.  The first 33 years of chromium plume 
migration from the compressor station included many incidences of partial plume capture by 
agricultural wells, which altered chromium concentrations. In addition, fluctuating wet and 
drought years also affected plume concentrations over time and distance.  Following successful 
containment of the southern plume south of Thompson Road in 2012, the northern and southern 
plume areas are now separated by an area of less than background chromium concentrations, 
creating "detached" or non-contiguous plumes. As southern plume containment south of 
Thompson Road continued with time, it acted to starve the northern plume of its source of 
chromium, thereby creating a detached plume.  The distance separating the northern detached 
plume increased with time as there were no actions undertaken to stop the northern plume from 
migration.  Over time, monitoring results would show the northern plume extending to the 
Harper Dry Lake Valley, first as one plume and later as two discontinuous plumes when drawn 
as such for lack of monitoring data.  Despite how they are drawn, the northern chromium plume 
or plumes are a result of the chromium release at the Hinkley Compressor Station.   
 
To conclude, the Prosecution Team agrees with PG&E that the Hinkley chromium plume does 
not look like a textbook plume with evenly distributed concentration gradients.  However, hot 
spots separated by areas of lower chromium concentrations are explained by decades of partial 
plume capture by agricultural wells, hydrology, and later by PG&E’s remedial actions.  A short 
chronology of the northern area plume investigations and concurrent remedial actions 
upgradient is summarized below (maps referred to below are available at 
http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/index.shtml):  
 

• In the 4th quarter 2011 plume map, as additional monitoring wells were installed in the 
northern area, the 3.1 Cr6 plume boundary was contiguous with the plume originating 
from the compressor station up to just south of Red Hill, which was the northern limit of 
monitoring well installation.  A hotspot of 10.6 ppb Cr6 was detected at MW-128S1.  

 
• In the 1st quarter 2012 plume map, the 3.1 Cr6 plume boundary was still contiguous with 

the compressor station, and showing hotspots of 11.6 Cr6 at MW-139S1 and 10 ppb at 
MW-154S1.   

 

6-388

http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/index.shtml


• In the 2nd quarter 2012 plume, the plume map indicates a gap between the 3.1 Cr6 
boundary connected to the compressor station, and the northern area plumes.  
Monitoring wells show concentrations less than the maximum background value of 3.1 
ppb Cr6 in the area of south of Salinas and Tindall Roads, showing that the northern and 
southern plumes had detached from one another.   

 
iv. Geochemistry 

 
In attachment B to its comments, PG&E discussed data it collected on total dissolved solids, 
nitrates, oxygen and hydrogen isotopes, and tritium in the proposed CAO project area. The 
discussion aims to highlight PG&E's assertion that groundwater in the north Hinkley and Harper 
Dry Lake Valleys show different concentrations of certain geochemical markers, suggesting they 
are not related to compressor station discharges. Similar to other discussions in its attachment 
B, PG&E describes how the USGS will be studying these same parameters, and that the USGS 
studies are needed to interpret the results.   
 
Similar to our responses above, it is premature to conclude that chromium in the northern areas 
is not PG&E's when an abundance of other information indicates the contrary.  The reasonable, 
logical, and fair approach is to wait for the USGS to complete its unbiased background study 
and propose recommendations for chromium background levels along the nearly 8-mile length 
of the chromium plume.   
 

v. 2007 Background Study and Adopted Background Values 
 
The Prosecution Team acknowledges the uncertainty associated with the 2007 background 
study, including the limited geographic scope of the 2007 study, and its technical shortcomings.  
Nonetheless, these are the best available data, and it is important to note the Water Board did 
not choose to rescind the currently adopted background values in 2011and 2012 when the peer 
review issues where ongoing (see January 2012 Water Board meeting agenda item #12; June 
2012 Water Board meeting agenda item #3, both available at 
http://www.waterboards.ca.gov/lahontan/board_info/minutes/2012/index.shtml). To date, PG&E 
has not provided alternate background data that convincingly refutes the 2008 adopted 
background data.  Until such time as potential new background values are brought to the Water 
Board for consideration, the current background values remain the best data available to define 
the chromium plume.  
 
ADVISORY TEAM REQUEST PART B:   
 
b. Submit a written explanation of the reasons why PG&E's proposal (proposed MRP, submitted 
December 19, 2014) is not sufficient to: 1) detect and react to any unforeseen changes in water 
quality in the southern area, 2) verify that its remediation efforts are effective, and 3) track 
chromium concentration changes and protect public health in the northern area.  The Advisory 
Team notes Finding 36 does not contain specific rationale to explain why PG&E’s proposal is 
inadequate. 
 
PROSECUTION TEAM RESPONSE PART B:  
 
Introduction 
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The Prosecution Team developed its own monitoring and reporting program (attachment 8 of 
the proposed CAO) that we believed would meet monitoring objectives and provide flexibility to 
make changes going forward.   
 
In the time since the release of the proposed CAO, the Prosecution Team has further reviewed 
PG&E's proposed monitoring and reporting program (proposed MRP), and has been able to 
evaluate its sufficiency to meet monitoring objectives.  Monitoring objectives considered include: 
remediation effectiveness, chromium plume boundary tracking (evaluating changes in chromium 
concentrations around current plume boundaries), domestic well protection, and remediation 
target progress tracking.   
 
Responses to b.1 and b.2  
 
Southern Plume Monitoring  
 
Monitoring Wells, Active ATUs and IRZs 
Upon review of PG&E's proposed MRP, the Prosecution Team finds that PG&E's monitoring 
shown in its figure B-12 (specifically the pink-shaded and blue-shaded upper aquifer monitoring 
wells and associated sampling frequencies in the southern plume area) reflects the currently 
prescribed monitoring requirements in the ATU waste discharge requirements and staff’s draft 
revised IRZ monitoring program that will be circulated for public comment in June along with a 
revised/combined Notice of Applicability for the general Waste Discharge Requirements for In-
situ Activities. 
 
Therefore, PG&E’s wells and frequencies described above meet the monitoring objective to 
track remediation effectiveness in the southern plume area, and can be used in lieu of the 
monitoring proposed by the Prosecution Team in attachment 8 of the proposed CAO, sections 
I.C.1 and I.C.2.   
 
Monitoring Wells, Western Finger and Lower Aquifer 
To meet the monitoring objectives of tracking remediation effectiveness and chromium plume 
boundary tracking for the western finger area and the lower aquifer, the Prosecution Team finds 
that PG&E's proposed MRP can be used as a starting point, but needs augmentation, described 
below for each area.   
 
Western Finger Area:   
In addition to the green-shaded western finger area monitoring wells shown on PG&E's 
proposed MRP figure B-12 (west of Serra Road),  the Prosecution Team recommends 
continuing to sample the following monitoring wells to better meet the objectives of plume 
boundary tracking and domestic well protection.   
  

6-390



 
Table 1.  Monitoring well additions for western finger 
MW Sampling 

Frequency 
Rationale 

MW-118S Q  Domestic well protection 
MW-121S SA  Plume boundary tracking 
MW-164S SA Domestic well protection 
MW-201S/D SA/A Domestic well protection 
MW-168S/D SA/A Plume boundary tracking 
MW-59 A Plume boundary tracking 
MW-57S/D SA Domestic well protection 

Q = quarterly; SA = semi-annually (twice yearly); A=annually 
 
With the additions shown in Table 1, the Prosecution Team believes that PG&E's proposed 
MRP can be used in lieu of the proposed CAO monitoring in attachment 8, section I.C.3.   
 
Lower Aquifer:  
In addition to the nine monitoring wells that PG&E proposed to sample quarterly in the lower 
aquifer, the Prosecution Team recommends continuing to sample the following existing lower 
aquifer monitoring wells to better meet the objectives of remediation effectiveness and plume 
boundary tracking:  

a) Annual sampling of all lower aquifer monitoring wells shown as white crosses3 in 
PG&E’s figure B-10 south of Highway 58.  

b) Semi-annual sampling of all lower aquifer monitoring wells shown as white crosses in 
PG&E’s figure B-10 north of Highway 58.   

 
With the additions noted above, the Prosecution Team agrees that PG&E's proposed MRP for 
the lower aquifer shown in its figure B-10 can be used in lieu of the monitoring described in CAO 
attachment 8, section I.C.4.   
 
Southern Plume Monitoring for Plume Boundary Plume Tracking and Domestic Well Protection 
(Excluding Western Finger Area) 
 
PG&E's proposed MRP for tracking the southern chromium plume boundary is shown in its 
figure B-12 as green-shaded wells and wells with orange circles around them.  The Prosecution 
Team finds that PG&E's proposed MRP can be used as a starting point, but needs 
augmentation.  In addition to the monitoring wells that PG&E proposed, the Prosecution Team 
recommends keeping the following existing monitoring wells to better meet the objectives of 
plume boundary tracking and domestic well protection:   
  

3 White crosses on PG&E’s figure B-10 indicate "no sampling" proposed for those wells.   
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Table 2.  Monitoring well additions for plume tracking and domestic well protection, southern 
plume 

MW General Area Sampling 
Frequency 

Rationale 

EX-23 Northwest area Quarterly (Q) Close gap between DW-03 and 
DW-02 

MW-102D Eastern area Q Increasing trend for Cr 

MW-116D1 Eastern area Q Close gap between MW-95 
and MW-110 

MW-172 North of Thompson 
Road in area between 
north and south 
plumes 

Q Increasing trend for Cr 

MW-126 Same as MW-172 Q Increasing trend for Cr 
MW-124 Same as MW-172 Q Increasing trend for Cr 

 
With the additions noted in Table 2, the Prosecution Team agrees that PG&E's proposed MRP 
for chromium plume boundary tracking shown in its figure B-12 for the southern plume can be 
used in lieu of the Proposed CAO monitoring shown in attachment 8, section I.E. (and I.C.1 and 
I.C.2, to the extent there is overlap in those sections).  
 
However, the Prosecution Team recommends that PG&E use all chromium data collected at 
monitoring wells (for a similar aquifer depth) to depict the chromium plume boundary, and not 
just the monitoring wells with the orange circles around them.   
 
Southern Plume Area Domestic Wells 
 
The Prosecution Team notes that PG&E's proposed MRP requests revisions to the domestic 
well sampling program in the southern plume area (specifically, in the one-mile buffer area 
around the contiguous southern plume).  Domestic well sampling requirements are contained in 
waste discharge permits regulating the ATU remediation activities.  It is not appropriate to 
consider revisions to that permit as a part of this CAO. The Executive Officer, at any time, may 
consider revisions to the permit's associated monitoring and reporting program. However, the 
Water Board Prosecution Team does not agree that changes are needed in these requirements 
at this time.  
 
As noted in proposed CAO attachment 8, at footnote 1 (page 4), southern plume monitoring for 
domestic wells is not a part of the CAO monitoring; therefore, no revisions to the southern 
plume domestic wells monitoring program contained in the Waste Discharge Requirements for 
Agricultural Treatment Units Order R6V-2014-0023 are recommended as part of this CAO.   
 
Response to b.3  
 
Northern Plumes Monitoring  
 
Monitoring Wells and Domestic Wells, Northern Area 
 
The Prosecution Team disagrees with PG&E’s proposed MRP to eliminate certain monitoring 
wells and reduce the sampling frequency for monitoring and domestic wells in the northern area.   
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Such changes will result in an insufficient monitoring network to adequately track chromium 
changes and protect public health in the northern area, as described below. The Prosecution 
Team recommends retaining proposed CAO attachment 8, sections I.D.1, I.D.2, I.D.3 and 
section I.F as written. However, we agree that PG&E does not need to continue sampling three 
domestic wells due to their distance from the northern area plume boundaries:  02N-02, 32N-01, 
and 16N-01.   
 
Monitoring well locations in the north Hinkley Valley and the Harper Dry Lake Valley are spaced 
at greater distances apart from each than in the southern plume.  This is primarily due to 
PG&E’s restricted ability to access private land and endangered species habitat.  Monitoring 
well spacing currently ranges from 1,400 feet to greater than 6,000 feet.  In the Hinkley Gap 
area at Red Hill, lack of access has prevented monitoring wells from being installed and 
adequately defining the chromium plume boundaries that could possibly connect the chromium 
plume in the north Hinkley Valley to the chromium plume depicted in the Harper Dry Lake 
Valley.   
 
Besides the Hinkley Gap, Findings 10 and 11 in CAO R6V-2008-0002-A4 state the chromium 
plume is also inadequately defined in multiple areas, such as northeast of the southern plume, 
along the eastern boundary in the north Hinkley Valley, and in the Harper Dry Lake Valley.  The 
Prosecution Team finds the current average monitoring well spacing of 2,000 feet is insufficient 
for accurately determining the location of chromium contamination, and therefore opposes 
increases in monitoring well spacing  (by reducing the number of wells being monitored).  This 
reduction in sampling and analysis would hinder the ability to evaluate plume migration and to 
protect nearby residents. 
 
Unlike the southern plume, the chromium plumes in the northern areas are not being 
remediated or prevented from migration with natural groundwater flow.  Therefore, there is an 
ongoing threat to public health for residents with domestic wells in the northern areas.  Since 
groundwater is less abundant in the northern areas due to a shallower aquifer consisting of finer 
sediments than in the southern aquifer, its protection is more critical.  It is the Water Board’s 
practice to not reduce or eliminate monitoring while a contaminant plume threatening domestic 
water supplies is not fully defined or controlled.  No exception applies here. Thus, the 
Prosecution Team continues to oppose PG&E’s proposed MRP to remove or significantly 
reduce sampling frequency at a majority of monitoring wells or domestic wells until plume 
delineation and containment have been achieved. 
 
Additional Issue: Mann-Kendall Statistical Test 
 
Although not a part of the Advisory Team's request, the Prosecution Team offers that it has no 
objections to applying the Mann-Kendall statistical test to groundwater data, provided triggers 
for remedial corrective actions and step-out monitoring (as well as increasing monitoring 
frequencies) are established for statistically significant increasing outcomes if needed.  Many 
sources cite the benefits of applying the Mann-Kendall statistical test to monitoring wells data, 
and as one author puts it, while it is not “the One-True-Statistical method…it is often a pretty 
darn good way to look at data.”4  Several sources, including the March 2009 U.S. EPA guidance 
statistical document (EPA 530/R-09-007), state that if the Mann-Kendall test indicates an 
increasing trend and the slope test is significant, triggers for corrective actions should be 
established.  We concur with this suggestion. 
4 M. Vanderford, 2008 
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ADVISORY TEAM REQUEST PART C 
 
c. 1) Provide a written explanation of the information and rationale relied upon for how Finding 
43 defined an affected area as all domestic or community supply wells located laterally one mile 
down or cross gradient from the 3.1 Cr6 plume boundaries.  
c. 2) What purpose does having a defined "affected area" serve?   
 
PROSECUTION TEAM RESPONSE PART C. 1 
 
The Prosecution Team relied upon many resources in defining an affected area in finding 43 of 
the proposed CAO, including three prior cleanup and abatement orders to PGE (R6V-2011-
0005 and its two amendments).  PG&E is currently taking actions to install and implement final 
remedial action (two new ATUs and expanded IRZ) for chromium contamination in groundwater.  
The potential consequences of implementing the final remedial action won’t be known until later 
in time.  In addition, the lack of plume containment for the northern areas where chromium was 
detected up to 100 ppb (in a non-tampered monitoring well) continues to pose a threat to 22 
domestic wells and beneficial uses.  We believe defining an affected area serves a legitimate 
purpose until final remedial actions are implemented and the chromium plumes are proven to be 
stable and not migrating. The need for defining an "affected area" in the proposed CAO is to 
provide an area of protection for well users who may be impacted by chromium and/or 
byproducts due to PG&E's waste discharge and remedial actions.  Just as sampling domestic 
wells is necessary in the proposed CAO, so is defining an affected area to conduct such 
sampling. 
 
History of “Affected Area” 
The concept of an "affected area" for Hinkley came about in CAO R6V-2011-0005, dated 
January 7, 2011.  This CAO did not use the term "affected area" but identified a "project area" 
requiring PG&E to sample domestic wells to determine if such wells contained concentrations of 
chromium over the maximum background levels; if so, then PG&E was required to provide 
"interim" (i.e., bottled) water to the well users.  This is how the first comprehensive domestic well 
sampling requirements in Hinkley were established by the Water Board.  The CAO project area 
was defined as 3,000 feet from the 3.1/3.2 ppb Cr6/CrT plume boundary.  This area was set to 
account for the limited dataset of chromium in domestic wells at the time and evidence that the 
chromium plume was migrating (see CAO R6V-2011-0005 finding 6) and was undefined in 
areas where domestic wells could be threatened.   
 
In July 2011, the Office of Environmental Health Hazard Assessment finalized a public health 
goal (PHG) for hexavalent chromium of 0.02 ppb, well below the maximum background level of 
3.1 ppb set for Hinkley.  Because the 2007 background study had found that naturally occurring 
chromium in Hinkley ranged from non-detectable amounts up to 3.1 Cr6, residents whose wells 
were previously at levels less than the maximum background became very concerned about 
any chromium in their wells, given the very low level of the PHG, and did not want to wait until 
their wells reached 3.1 ppb Cr6 before being eligible for bottled water.   
 
An amended CAO R6V-2011-0005A1 was issued on October 11, 2011, recognizing that many 
domestic wells in Hinkley contained chromium less than the maximum background value, and 
that the PHG, along with background, should be used to determine an "impacted well" for the 
purposes of providing replacement water. The term "affected area" was now used (see finding 
30 of the amended CAO), and was defined as one-mile down- or cross-gradient of the 3.1 ppb 
Cr6 plume.  This expanded affected area was used to account for uncertainty in plume 
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migration, undefined plume boundaries, and to provide a level of protectiveness for concerned 
Hinkley residents given the low PHG.   
 
A second amended CAO R6V-2011-0005A2 was issued on June 7, 2012, requiring PG&E to 
implement its voluntary whole house water program.  This amended CAO continued the 
definition of an affected area that the first amended CAO used.  The Environmental Impact 
Report (ICF, 2013) prepared for the remediation project also uses the one-mile area for 
sampling and mitigation measures to require replacement water if chromium in domestic wells in 
the buffer area increase as a result of remedial actions.   
 
On July 1, 2014, the Department of Drinking Water issued a final maximum contaminant level 
(MCL) for hexavalent chromium of 10 ppb.  The MCL now must be used to define affected wells 
for the purposes of requiring replacement water in CAOs.   
 
The Prosecution Team notes that the affected area definition evolved in response to several 
factors that were important at the time of issuing CAO R6V-2011-0005 and amendments:  lack 
of data on chromium levels in domestic wells; lack of plume containment south of Thompson 
Road; lack of an MCL for Cr6 for which to define "affected wells" pursuant to Water Code 
section 13304, and lack of final remedial action implementation.  We acknowledge the first three 
factors are no longer in play.  Yet, the lack of final remedial action implementation justifies 
including an affected area in the proposed CAO.  PG&E is currently taking actions to install and 
implement additional remedial actions (two new ATUs and expanded IRZ).  The potential 
consequences of implementing these remedial actions won’t be known until later in time.  In 
addition, the lack of plume containment or any remediation actions for the northern areas where 
chromium was detected up to 100 ppb (in a non-tampered monitoring well) continues to pose a 
threat to domestic wells and beneficial uses. Therefore, we believe defining an affected area 
serves a legitimate purpose (see response c. 2, below) until remedial actions are implemented 
and the chromium plume is proven to be stable and not migrating.  
 
PROSECUTION TEAM RESPONSE PART C. 2  
 
Defining an affected area serves the purposes of providing protection for well users who may be 
impacted by chromium and/or byproducts due to PG&E's past waste discharges or its remedial 
actions, and also provides regulatory clarity to define where sampling must occur.  As stated in 
the 2013 EIR, unavoidable impacts may result from remediation actions, and an appropriate 
mitigation measure is to sample domestic wells within a certain distance.  Sampling domestic 
wells within an affected area will be necessary while remedial actions are being implemented 
and chromium and byproduct plumes are unstable. 
 
In the past, staff has used two methods for requiring sampling of domestic wells in CAOs5:  the 
"well listing method" and the "affected area" method.  Experience has shown that the affected 
area method is preferred over listing well numbers, for several reasons:  1) new domestic wells 
may come into service after the CAO is issued; 2) staff may not be aware of all existing wells at 
the time of CAO issuance, and 3) existing wells whether listed or not may become polluted after 
the CAO is issued, and thus need sampling under the CAO.  Water Board staff has also seen 
incidences at dairies and non-remedial crop fields where agricultural wells are operated at 

5 CAO R6V-2008-0034 (Ryken DVD CAO) defined an affected area, but the first amendment to this CAO then 
changed this to a specific list of wells.  CAO R6V-2011-0058 (Harmsen CAO) defines an affected area, as does CAO 
R6V-2011-0057 (Ryken Heifer CAO).   
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changing rates, affecting the boundaries of the chromium plume.  When this occurs, wells used 
for domestic purposes also become affected by the expanded plume.  These well owners have 
the right to pump their wells within the water rights administered by the Mojave Water Agency 
and to expect clean groundwater, unaffected by discharges.  In most cases, PG&E was not 
made aware ahead of time of changes in farmers’ pumping and were caught off guard when 
plume migration occurred.  Defining an affected area in the CAO is necessary to protect well 
users now and in the future. 
 
It is intended that the affected area in the proposed CAO will provide a degree of flexibility in 
response to any new data collected and evaluated each quarter, and provide foresight into 
preventing Cr6 exceeding the drinking water standard of 10 ppb in domestic wells.  Using an 
affected area is a preventative tactic as opposed to waiting to require action once a well 
measures at or above the drinking water standard.   
 
CONCLUSION 
 
The Prosecution Team provides an explanation, including extensive information and sources 
relied upon, to support the finding 8 assertion that two detached plumes of hexavalent 
chromium exist in the northern area and can be attributed to PG&E’s past waste discharges 
from the compressor station.  The Prosecution Team continues to contend that all three 
groupings of well data above 3.1 ppb Cr6 are derived from the same chromium waste 
discharges originating from the compressor station and extending to the Harper Dry Lake 
Valley, as depicted in the First Quarter 2012 Map.   
 
A robust and extensive monitoring and reporting program is necessary going forward to track 
changes in the chromium plume boundaries, evaluate the progress and effectiveness of 
remedial actions, and protect public health and domestic wells.  These comments describe 
where the Prosecution Team believes some agreement and changes can be made consistent 
with PG&E’s proposed MRP.  The comments also support why the Prosecution Team finds that 
some changes should not be made pursuant to PG&E’s proposed MRP. 
 
Finally, the Prosecution Team provides information and rationale relied upon to define an 
affected area for domestic or community supply wells.  We also explain the purpose for defining 
an "affected area" in the proposed CAO as providing protection for well users who may be 
impacted by chromium and/or byproducts due to PG&E's waste discharge and remedial actions.  
Just as sampling domestic wells is necessary in the proposed CAO, so is defining an affected 
area to conduct such sampling is necessary. 
 
We request that all of the materials referred to in this response be made a part of the 
administrative record for the consideration and development of the final CAO.  All 
references will be posted to the Prosecution Team's exhibit list at 
http://www.waterboards.ca.gov/lahontan/water_issues/projects/pge/cao/.   
 
Thank you for the opportunity to provide additional clarification regarding these issues.   
 
 
 
 
Lauri Kemper, PE 
Assistant Executive Officer  
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Executive Summary  
 
Harper Lake Basin is a closed basin northwest of the Mojave River.  It lies in the Centro Sub-
area of the Mojave Water Agency management area of the Mojave Desert.  Drainage into the 
central dry lake portion of the basin [Harper (dry) Lake] occurs through late summer 
thunderstorms and winter storms.  Average precipitation is approximately 5 inches (13 cm) a 
year while evapotranspiration is approximately 68 inches (173 cm) a year.  Groundwater levels 
have gradually declined since the keeping of water-level records began.  Although the sequence 
of records is incomplete in many instances, they are still a good general indicator.  There are 377 
known wells in Harper Lake Basin, most of which are located directly adjacent to the northwest 
edge of the Mojave River.  The bulk of the remaining wells are located at the southeast edge of 
Harper Lake Basin.  Water use has dropped by about half from the highs reported prior to the 
initiation of the “1996 Adjudication.”  The principal aquifer of Harper Lake Basin is composed 
of older alluvium, which underlies the Late Pleistocene lake sediments and surrounds the lake as 
alluvial fan deposits.  Older alluvium ranges from being very thin to a thickness of several 
hundred meters mostly on the northeast side of Harper (dry) Lake.  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 year.  
Additional recharge occurs from precipitation but is poorly quantified and in general only occurs 
when seasonal rainfall exceeds 8 inches (20 cm).  Measured water quality is limited to TDS 
values.  TDS values are lower further away from the Harper (dry) Lake boundary.  Reported 
water quality ranges have shown a decrease in the low values from 1,000 mg/l in 1979 to 179 
mg/l in 2003, while the higher values have remained high at 2,300 mg/l on average over the 
same time period.  Degraded groundwater quality near the dry lake is attributed to the infiltration 
of irrigation return flow. 
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Table 6.  Harper Lake Basin annual verified water production. 

Water Year Verified Water Production (acre-ft) 
2005-06 3,429 
2004-05 2,901 
2003-04 3,388 
2002-03 3,191 
2001-02 3,915 
2000-01 4,004 
1999-00 3,616 
1998-99 3,537 
1997-98 3,322 
1996-97 8,561 
1995-96 10,093 
1994-95 9,954 
1993-94 4,729 
Average 4,972 

 
 
Table 7.  Harper Lake Basin estimated groundwater storage. 
 DWR (1967) DWR (2003) 
Total Storage Capacity 
(acre-ft) 

- 6,975,000 

Groundwater in Storage 
(acre-ft) 

2,497,000 101,500 

 

5.5 Subsurface flow from Middle Mojave River Valley Basin  

Harper Lake Basin receives subsurface groundwater inflow from the Middle Mojave River 
Valley Basin through a small alluvial divide near Red Hill (DWR, 1964; 1967; 1971; 2003; Mark 
Group, 1989; MWA, 1983; Stamos et al., 2001; Aquifer Science and Technology, 2007) (Figure 
22: Mojave River–Harper Lake Basin Divide and Table 8: Previous works on subsurface 
groundwater flow into Harper Lake Basin from the Middle Mojave River Valley Basin.  The 
narrow aquifer pathway near Red Hill ranges from 150 ft to 200 ft in thickness (The Mark 
Group, 1989; Aquifer Science and Technology, 2007).  Sediments consist of buried river channel 
deposits that are interpreted to be the remnants of an abandoned channel between Harper Lake 
Basin and the Mojave River (MWA, 1983; Reynolds and Reynolds, 1994; Stamos et al., 2001; 
Aquifer Science  
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and Technology, 2007).  Calculations made by Mark Group (1989) indicate that recharge 
from the Middle Mojave River Valley groundwater basin into Harper Lake groundwater 
basin is 2,700 acre-feet/year through the region near Red Hill.  Conversely, DWR (1967) 
estimates 1,000 acre-ft/yr of recharge and MWA (1983) estimates 22 acre-ft/yr of recharge 
through the same gap near Red Hill. Aquifer Science and Technology (2007) performed a 
geophysical survey through the Hinkley Gap near Red Hill and concluded an estimate of 
1,468 acre-ft/yr of subsurface recharge.  In a USGS report, Stamos et al. (2001) modeled the 
entire Mojave River Basin using MODFLOW and concluded 4,290 acre-feet/year of 
groundwater recharge into Harper Lake Basin from the Middle Mojave River Valley Basin in 
1994, and averaged 3,071 acre-feet/year from 1931 to 1990.   It should be noted Stamos et al. 
(2001) groundwater model did not focus solely on the Red Hill gap, but took into account the 
entire aquifer boundary between Harper Lake Basin and the Middle Mojave River Valley 
Basin.  Subsurface flow calculation through the same alluvial channel west of Red Hill, 
presented here (Table 9: Flow calculations at Red Hill gap) indicates 1,100 acre-ft/yr of 
subsurface flow from the Middle Mojave River Valley Basin to the Harper Lake Basin.  This 
calculation reasonable compared to other previous works in the area (Table 8).  However, the 
varying aquifer characteristics, size, and methods used in each of the different studies yields 
a variety of results ranging from 22 acre-feet/year to 3,071 acre-feet/year. 
 
There has been much consideration of subsurface groundwater movement through the Red 
Hill gap, however no significance has been placed on the potential for subsurface flow 
through the alluvial gap between Lynx Cat and Iron Mountain.  Well logs along with 
geophysical data (Crosby 1990) indicate a sizeable cross-sectional area for groundwater to 
move through.  Additionally groundwater elevations indicate a gradient moving towards this 
area from the Mojave River (Fig 22).  The potential for subsurface flow through the gap 
between Lynx Cat and Iron Mountains is very plausible and should be considered in future 
investigations. 

 

5.6 Water Budget 

Analysis of general water budgets can yield insight to the hydrologic system at work within a 
basin.  Water budgets take into consideration various parameters, some known and some 
unknown.   

Inflow=outflow±changes in storage 

Inflow: interflow, precipitation, return flow and overland inflow 
 
Outflow: through flow, evaporation, transpiration, surface runoff, infiltration, overland 
outflow, and pumping 
 
These parameters may include soil characteristics, precipitation, evapotranspiration, surface 
waters, groundwater flow, infiltration, and groundwater production.  Tables 10 to 13 review 
the basic inputs and outputs that are included within the Harper Lake Basin watershed.  This 
data is derived from previously published reports.  The annual average water budget for 

6-407



!"#

20
60

2040

2100

20
80

20
20

2000

21
20

1980

1960

21
40

1940

15

117°0'W117°15'W117°30'W

35°15'N

35°0'N

34°45'N

Legend

Harper Lake Basin

County Boundary

City Boundary

P Well

Major Highway

Ephemeral Water Body

Bedrock

Faults

2004 Groundwater Elevation amsl

0 2 41 Miles

Figure 22: Harper River-Harper Lake Basin divide.

6-408



 40

and Technology, 2007).  Calculations made by Mark Group (1989) indicate that recharge 
from the Middle Mojave River Valley groundwater basin into Harper Lake groundwater 
basin is 2,700 acre-feet/year through the region near Red Hill.  Conversely, DWR (1967) 
estimates 1,000 acre-ft/yr of recharge and MWA (1983) estimates 22 acre-ft/yr of recharge 
through the same gap near Red Hill. Aquifer Science and Technology (2007) performed a 
geophysical survey through the Hinkley Gap near Red Hill and concluded an estimate of 
1,468 acre-ft/yr of subsurface recharge.  In a USGS report, Stamos et al. (2001) modeled the 
entire Mojave River Basin using MODFLOW and concluded 4,290 acre-feet/year of 
groundwater recharge into Harper Lake Basin from the Middle Mojave River Valley Basin in 
1994, and averaged 3,071 acre-feet/year from 1931 to 1990.   It should be noted Stamos et al. 
(2001) groundwater model did not focus solely on the Red Hill gap, but took into account the 
entire aquifer boundary between Harper Lake Basin and the Middle Mojave River Valley 
Basin.  Subsurface flow calculation through the same alluvial channel west of Red Hill, 
presented here (Table 9: Flow calculations at Red Hill gap) indicates 1,100 acre-ft/yr of 
subsurface flow from the Middle Mojave River Valley Basin to the Harper Lake Basin.  This 
calculation reasonable compared to other previous works in the area (Table 8).  However, the 
varying aquifer characteristics, size, and methods used in each of the different studies yields 
a variety of results ranging from 22 acre-feet/year to 3,071 acre-feet/year. 
 
There has been much consideration of subsurface groundwater movement through the Red 
Hill gap, however no significance has been placed on the potential for subsurface flow 
through the alluvial gap between Lynx Cat and Iron Mountain.  Well logs along with 
geophysical data (Crosby 1990) indicate a sizeable cross-sectional area for groundwater to 
move through.  Additionally groundwater elevations indicate a gradient moving towards this 
area from the Mojave River (Fig 22).  The potential for subsurface flow through the gap 
between Lynx Cat and Iron Mountains is very plausible and should be considered in future 
investigations. 

 

5.6 Water Budget 

Analysis of general water budgets can yield insight to the hydrologic system at work within a 
basin.  Water budgets take into consideration various parameters, some known and some 
unknown.   

Inflow=outflow±changes in storage 

Inflow: interflow, precipitation, return flow and overland inflow 
 
Outflow: through flow, evaporation, transpiration, surface runoff, infiltration, overland 
outflow, and pumping 
 
These parameters may include soil characteristics, precipitation, evapotranspiration, surface 
waters, groundwater flow, infiltration, and groundwater production.  Tables 10 to 13 review 
the basic inputs and outputs that are included within the Harper Lake Basin watershed.  This 
data is derived from previously published reports.  The annual average water budget for 
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Harper Lake Basin, as calculated by The Mark Group (1989) and DWR (2003) is a net gain 
of 1,000 acre-ft and 11,370 acre-ft, respectively (Table 13).  Positive value conveys 
consumptive use is less then recharge to the basin.  This should infer a water level rise.  
Likewise, the surplus of water estimated by DWR (2003) should yield increases in water 
level hydrographs (Fig. 10 to 18).  These figures reveal a slight increase in groundwater 
levels based on a 678 mi2 (1,756 km2) basin area.  The discrepancy, however, between the 
two reported values is considerable.  One inconsistency is that The Mark Group utilizes a 
study area of 510 mi2 (1,320 km2) and DWR a 640 mi2 (1,658 km2) study area.  The 
difference in size of the basin may still not be enough to yield such a considerable disparity.  
Future detailed studies of the Harper Lake Basin water budget should be considered to 
resolve this discrepancy. 
  
 

Table 8.   Previous works on subsurface groundwater flow into Harper Lake Basin from the 
Middle Mojave River Valley Basin.  

Agency Estimate 
(acre-ft/yr) 

Location 

DWR (1964) - 
“Much of inflow into Harper enters through 
the area surrounding Red Hill” 

DWR (1967) 1,000 No specific location  

DWR (1971) - 
“Main recharge into Harper Valley is 
underflow from by way of  Hinkley Valley 
south of Blacks Ranch” 

DWR (2003) - 
“Some groundwater diversion toward Harper 
Lake around the east and west sides of Iron 
Mountain”  

DWR (2004) -  
“Harper Valley receives some groundwater 
underflow from the Middle Mojave River 
Valley.” 

MWA (1983) 22 
“Narrow band of Holocene river sediments 
near Red Hill” 

The Mark Group (1989) 2,700 Red Hill 

Stamos et al. (2001) 3,071 
“Groundwater moves through Red Hill gap 
and other side of Iron Mountain.” 

Aquifer Science  
& Tech  (2007) 

1,468 
Gap west side of Red Hill 

This report 1,100 Red Hill gap  
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Table 9.  Flow Calculations at Red Hill  
Gradient = 0.0036 ft/ft 

Area = 295,207 ft2 
Range of hydrologic conductivity k (ft/day) and resultant calculations of 

subsurface groundwater flow 

Hydrologic 
Conductivity  k 

(ft/day) 
0.05 50 125 175 200 

Subsurface Flow 
acre-feet/year 4 450 1,100 1,600 1,800 

 
Table 10.  Harper Lake Basin estimated groundwater inputs. 

Annual average 
 

DWR (1967) 
(acre-ft) 

The Mark Group (1989) 
(acre-ft) 

DWR (2003) 
(acre-ft) 

Surface inflow* - 3,800* 36,300* 
Subsurface inflow 1,000 3,000 - 

Spreading of wastewater - - 487 
Imported water - - 1,383 

Total - 6,800 38,170 
*Surface inflow includes all types of natural recharge. 
 
 
Table 11.  Harper Lake Basin average production. 

Outputs MWA Watermaster (2006) 
(acre-ft) 

Consumptive use 
large producers 

5,100 

Consumptive use 
minimal producers 

- 

Total 5,100 
 
 
Table 12.  Harper Lake Basin estimated groundwater outputs. 

Annual Average 
 

The Mark Group 
(1989) 

(acre-ft) 

DWR (2003) 
(acre-ft) 

MWA (2005) 
(acre-ft) 

Surface outflow - - - 
Subsurface outflow - - - 
Consumptive Use* 5,500 26,800 5,100* 

Total 5,500 26,800 5,100 
*Consumptive use reflects only large users (>10 acre-ft/yr).  
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Table 13.  Harper Lake Basin water budget calculations. 

Annual Average 
 

The Mark Group (1989) 
(acre-ft) 

DWR (2003) 
(acre-ft) 

Total input 6,500 38,170 
Total output 5,500 26,800 

Total water budget 1,000 11,370 
 

 

5.7 General Water Chemistry 

Mineral compositions of groundwater in Harper Lake Basin are determined by interactions 
between groundwater, aquifer materials, surface water, and groundwater discharge.  These 
interactions influence the ranges of total dissolved solids (TDS) observed in Harper Lake 
Basin wells (Table 14: Harper Lake basin measured TDS concentrations).  A low of 179 
mg/L was reported by DWR in 2003 and a high of 2,600 mg/L was reported in 1989 by 
DWR.  Analysis done by The Mark Group (1989) showed values ranging from 400 mg/L 
TDS to 2,806 mg/L TDS.  In general, wells located further from Harper (dry) Lake exhibit 
better water quality than those directly adjacent to the lake.  The higher TDS concentrations 
adjacent to the lake are most likely due to the irrigation return flow from nearby farmland 
(The Mark Group, 1989). 
 
Sulfate or sulfate-chloride rich waters are found in areas in and around Harper Lake Basin 
where older alluvium is present or where portions of the groundwater basin receive little 
recharge and minor groundwater movement (DWR, 1967).  Sodium and sulfate-bicarbonate 
rich groundwater is found in the northern portion of the basin with relatively high 
concentrations of sodium fluoride and boron (DWR, 2003).  Concentrations of sulfate and 
boron are also high in the western and southern regions of the Harper Lake Basin resulting in 
limited irrigation and domestic usages.  A complete groundwater sampling survey should be 
conducted across the entire basin to assess changes in groundwater chemistry across the 
entire Harper Lake Basin.   
 
 
Table 14.  Harper Lake Basin measured TDS concentrations. 

Source High TDS (mg/L*) Low TDS (mg/L) 

DWR (1979) 2,000 1,000 

DWR (1989) 2,600 400 

DWR (2003) 2,391 179 
*1 milligram/liter (mg/L)=1 part per million (ppm). 
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Executive Officer’s Report -6- 
April 16 – May 15, 2014 
 

6. Geology Tour of the Hinkley Valley by 
USGS, San Bernardino County 
- Lisa Dernbach 
 
Water Board staff had the opportunity in 
April to attend a geology tour of the 
Hinkley Valley given by the U. S. 
Geological Survey (USGS).  The tour was 
coordinated by Dr. John Izbicki, who is 
overseeing the chromium background 
study.  Participants included a Hinkley 
Community Advisory Committee member, 
geologist consultants for PG&E, and other 
USGS staff. 
 
Dr. Dave Miller, a Research Geologist 
from the USGS office in Menlo Park, 
provided the tour.  Dr. Miller’s specialty is 
mapping Quarternary geology, spanning 
from 2.588 million years ago to the 
present.  Dr. Miller recently completed 
mapping the surficial geology in the 
Hinkley area, part of a project to update 
USGS quadrangles maps.   
 
Participants were driven to four stops in 
different parts of the Hinkley Valley. At 
each stop, the surrounding rocks, 
deposition setting of sediments, and fault 
history were described and discussed. 
Bedrock forming the boundaries of the 
Hinkley Valley are composed of granite, 
diorite, dacite, gneiss, marble, and 
metavolcanics.  None of the bedrock was 
stated as having natural high levels of 
chromium.  High evaporation rates in the 
area prevent bedrock from infiltrating 
precipitation and being a source of 
groundwater in adjacent valleys.   
 
A fresh water bi-valve shell was 
discovered at a stop in the northern 
Hinkley Valley.  The discovery, along with 
evidence of shoreline deposits, indicated 
the southeastern extent of Pleistocene 
Harper Lake south of Red Hill at the 
Hinkley Gap.  This location is 
approximately eight miles southeast of 
current surface water in the Harper Lake 
Valley. 

The flooding history of the valley over time 
was thoroughly discussed during the tour.  
Hinkley Valley sediments primarily 
originate from granitic rocks in the San 
Bernardino Mountains and deposited by 
the Mojave River.  Dr. Miller and the CAC 
member related extensive flooding events 
in the Hinkley Valley, including those in 
1957 and 1969.  This information was of 
particular interest since no prior historical 
information submitted to the Water Board 
for the Compressor Station relayed this 
fact or flooding impacts upon chromium 
waste water in unlined ponds.   
 
Between Dr. Miller and Dr. Izbicki, tour 
participants got a comprehensive geologic 
and hydrologic understanding of the 
Hinkley Valley and the Mojave River 
basin.  This information will be useful in 
future Water Board activities in Hinkley 
and other nearby locations. 
 

7. Adelanto North 2014 Comprehensive 
Plan - Jehiel Cass 
 
Staff recently provided environmental 
review comments on the City of 
Adelanto’s – Adelanto North 2014 
Comprehensive Sustainable Plan.  This 
General Plan envisions the eventual build-
out and urbanization of over 35,300 acres 
along with about 78,000 new residents in 
the northern part of Adelanto.  The project 
area would have a wide mix of heavy and 
light industrial activities along with 
commercial and various levels of 
residential use. 
 
The major points identified were as 
follows.  The City needs to revise its 
ordinance structure to incorporate the Low 
Impact Development principles discussed 
in the General Plan.  In the near future, 
and prior to project build-out, the City will 
need to comply with the Statewide 
General Order for Small Municipal 
Separate Storm Sewer Systems (MS4) 
and associated requirements.  The major 
surface water body affected by the project 
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iv. Closure Report, Pivox Corporation, December 2013 
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v. Excerpt from PG&E (2014), fourth quarter 2014 groundwater 
monitoring report, Exhibit 3-1, Groundwater Flow through the Hinkley 
Gap, showing estimates of groundwater flow through the Hinkley Gap 
from a variety of sources; and groundwater velocity information.  
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Executive Summary 
This Groundwater Monitoring Report presents the results of groundwater sampling activities completed 
during Fourth Quarter 2014 as part of the Site-wide Groundwater Monitoring Program (GMP) and Domestic 
Well Sampling Program (DWSP) associated with the groundwater chromium plume at and near the Pacific 
Gas and Electric Company (PG&E) Hinkley Compressor Station in Hinkley, California (the Site).  

The GMP is being conducted in compliance with Cleanup and Abatement Orders (CAOs), Waste Discharge 
Requirements (WDRs), and other directives issued by the California Regional Water Quality Control Board, 
Lahontan Region (Water Board). The most recent regulatory update to the GMP was prescribed in CAO 
No. R6V-2008-0002, issued August 6, 2008 (Water Board, 2008a), and, with its amendments, is collectively 
referred to as the 2008 CAO (Water Board, 2008b, 2009a, 2012, and 2013a). The 2008 CAO incorporates the 
methodology for monitoring and assessing chromium plume control. In accordance with Water Board CAO 
No. R6V-2011-0005 (2011 CAO; Water Board, 2011b), amended CAO No. R6V-2011-0005A1 (2011 Amended 
CAO; Water Board, 2011d), and Conditional Acceptance of Northern Areas Investigation Proposal 
(Water Board, 2014a), PG&E is also implementing a domestic well sampling program, the results of which 
are provided herein. The Water Board has additionally issued Investigative Order Nos. R6V-2011-0079 
(Water Board, 2011a) and R6V-2013-0051 (Water Board, 2013c). Each of these documents requires PG&E to 
provide additional information in quarterly groundwater monitoring reports; this report includes the 
additional information required by the Investigative Orders. 

Fourth Quarter 2014 Groundwater Monitoring 
The GMP includes collecting groundwater samples from approved monitoring wells referenced in the 2008 
CAO, remediation performance-monitoring wells, and domestic wells (collectively called GMP wells). During 
Fourth Quarter 2014, groundwater samples were collected from 512 monitoring wells (including water 
supply wells, extraction wells, and remediation performance monitoring wells) and 105 domestic and other 
private supply wells in response to the sampling requirements of the 2011 CAO and 2011 Amended CAO. All 
samples were analyzed for hexavalent chromium (Cr[VI]) and/or total dissolved chromium (Cr[T]) as 
appropriate. Samples collected from select monitoring wells were also analyzed for constituents other than 
Cr(VI) and Cr(T) (for example, nitrate) for other monitoring purposes. Groundwater levels in both the Upper 
Aquifer (UA) and Lower Aquifer (LA) were measured to assess groundwater gradient and flow directions. 

For the purposes of Site-wide groundwater monitoring and reporting, the groundwater monitoring wells 
were subdivided and classified into the following three aquifer zones: (1) the shallow zone of the UA, (2) the 
deep zone of the UA, and (3) the LA. 

Chromium Monitoring Results 
The chromium sampling results from Fourth Quarter 2014 were used to update the Site-wide GMP 
chromium distribution maps for the UA and LA (Figures 5-1 through 5-5; all figures and tables are presented 
at the end of this report). The chromium plume configurations for the UA are compared with Third Quarter 
2014 versions on Figure 5-6 and are discussed in Section 5.3.  

Figure 5-5 presents chromium isoconcentration contours in the UA for Fourth Quarter 2014, following the 
methods prescribed in Investigative Order Nos. R6V-2011-0079 (Water Board, 2011a) and R6V-2008-0002A4 
(Water Board, 2013a), which require connecting all detections of Cr(VI) above 3.1 micrograms per liter 
(µg/L) and Cr(T) above 3.2 µg/L in wells located within 2,600 feet. PG&E believes these contouring 
restrictions misrepresent the occurrence and distribution of chromium in certain parts of the Site and is 
presenting alternative interpretations for key areas as insets to Figure 5-5; these alternate interpretations 
were prepared using Site-specific hydrogeologic and geochemical information and based on standard 
industry accepted practices and professional judgment.  
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Valley as groundwater is recirculated in the IRZs (southern portion of the maps), groundwater mounding is 
produced by freshwater injection in the west, and capture of northward flow is achieved by extraction south 
of Thompson Road. Groundwater flow in the southwest is additionally influenced by the Lockhart Fault 
(CH2M HILL and Stantec, 2013a). 

These groundwater contours are shown at 5-foot intervals (with the exception of the west where 1-foot 
contours are shown) to provide an overview of groundwater flow through the Hinkley Valley. This 
contouring confirms that hydraulic capture of chromium in groundwater in the South Hinkley Valley has 
been achieved. These capture zones are shown on Figures 3-1 and 3-2 as dashed blue lines. 

Depth to groundwater in the UA in South Hinkley Valley currently ranges from about 75 to 100 feet below 
grade with some variability directly adjacent to remedial activities such as pumping or injection.  

3.2 Upper Aquifer—North Hinkley Valley and Water Valley 
UA groundwater elevation contours and flow direction arrows for the North Hinkley Valley are presented on 
Figure 3-3. Groundwater flow in the North Hinkley Valley continues the northward flow of the South Hinkley 
Valley, becoming more northwest towards the Hinkley Gap and into Water Valley. 

Groundwater flow from the Hinkley Valley to Water Valley occurs through the Hinkley Gap (Figure 1-2), a 
narrowing at the northern end of the Hinkley Valley at Red Hill (Figure 3-3). Northward flow through the 
Hinkley Gap is interpreted to primarily occur on the western side of Red Hill through an ancestral Mojave 
River channel (Aquifer Science and Technology, 2007). Recent estimates of the amount of groundwater 
moving through the Hinkley Gap, as studied by others, is provided in Exhibit 3-1 below; this flow is 
interpreted by PG&E to occur below the brown clay and in the deep zone of the UA (Stantec, 2013). 

EXHIBIT 3-1 
Groundwater Flow through the Hinkley Gap 

Reference Acre-Feet per Year Gallons per Minute 

Aquifer Science and Technology (2007) 1,468 910 

W.R. Laton et al (2007) 1,100 682 

Layne Geosciences (2009) 2,100 1,301 

Todd Engineers and Kennedy/Jenks Consultants (2013) 1,768 1,095 

AVERAGE 1,609 997 

 

3.3 Lower Aquifer 
The LA is generally considered confined or semiconfined to the east of the line denoting the western extent 
of “Blue Clay” (Figure 5-3); west of this line, the LA sediments are considered part of the UA. However, the 
Blue Clay becomes thin and sandy in a transitional portion along its western boundary; where this occurs, 
the LA is in hydraulic communication with the UA. 

As shown on Figure 3-4, regional groundwater flow in the LA generally follows the northward trend of the 
UA as shown on Figures 3-1 and 3-2. On the western side of the LA near Santa Fe Avenue, the hydraulic 
gradient in the LA significantly lessens. This low-to-flat gradient is interpreted to be the result of local UA 
groundwater extraction on the western boundary of the LA (near the limits of the “Blue Clay”) where both 
the UA and LA are affected by UA extraction.  
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3.4 Groundwater Velocity 
Estimates of groundwater velocity for the UA and LA are posted as appropriate on Figures 3-1 through 3-4 
and summarized on Table 3-1; these calculations are based largely on the assumptions of hydraulic 
conductivity (K) used in PG&E’s groundwater flow model. The reliability of K values in this model, and 
therefore the reliability of these velocity calculations, depends upon the available dataset for each portion 
of the Site; estimates of K used in the model are derived from this available dataset. The significant number 
of wells and substantial extraction being performed in the central portion of the South Hinkley Valley has 
resulted in a large dataset from which to obtain reliable K values. By contrast, little pumping test data have 
been collected for the western part of the South Hinkley, North Hinkley, and Water Valleys due to the 
absence of remedial extraction. Calculations for groundwater velocity in these areas are, therefore, 
considered less precise. In addition, the current model domain does not extend into Water Valley, and 
aquifer parameters have been estimated from other information.  

As shown in Table 3-2, K is estimated to be much lower in the finer-grained western part of the South 
Hinkley Valley than in the comparatively coarser-grained central and eastern portions. The North Hinkley 
Valley is also estimated to have a relatively lower K value due to the presence of more fine-grained 
sediments. 

Previous modeling, tracer, and remedial system pumping tests indicate that maximum groundwater 
velocities in the central Hinkley Valley generally range from 1 to 4 feet per day (Haley & Aldrich, 2010) and 
the velocity calculations shown on Table 3-1 are generally consistent with these findings.  

3.5 Vertical Gradients 
Estimates of vertical hydraulic gradients between the shallow and deep zones of the UA and between the 
UA and LA are provided on Table 3-1. Well groups were selected to provide a representative illustration of 
vertical gradients throughout the Site, and these results are summarized below. 

Vertical gradients between the shallow and deep zones of the UA in Hinkley Valley can be summarized 
as follows:  

• West of Serra Road—A mix of downward and upward vertical gradients. Primarily downward vertical 
gradients are seen near the Northwest Freshwater Injection (NWFI) system (for example, MW-121S/D, 
MW-168S/D, and MW-169S1/D) where injection is occurring into the UA. 

• East of Serra Road and west of Summerset Road (plume area)—A mix of downward and upward 
vertical gradients. Generally, downward gradients are present in the UA north of Highway 58 primarily 
due to groundwater extraction in the deep zone of the UA. South of Highway 58, many well clusters 
show upward gradients. 

• East of Summerset Road—A mix of downward and upward vertical gradients were calculated for these 
well pairs.  

• North of Thompson Road, south of Salinas Road—Downward gradients were calculated for all 
well pairs.  

• North of Salinas Road, south of Red Hill—Downward gradients were calculated for all well pairs. 

• North of Red Hill in Water Valley—Downward gradients were calculated for all well pairs.  

Vertical gradients between the UA and LA are typically upwards as demonstrated by gradients calculated for 
the MW-23, MW-160, and SC-MW-16 UA/LA well pairs. 
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sediment beneath the playa surface likely derives from infrequent precipitation 

events rather than a hypothetical 125-ft-thick capillary fringe.  A dry, white-

colored, mineral crust covers the Harper Dry Lake playa, thus decreasing 

evaporation of moisture within near-surface lacustrine sediment.  This mineral 

crust dissolves during precipitation events and reforms as the temporary playa 

surface water rapidly evaporates. 

4.6.3 RECHARGE TO THE DOMAIN 

Within the MRB, the HVB, and the Domain, recharge to alluvial aquifers occurs 

by the following sources: 

 Storm runoff from the highlands that enters ephemeral streams with 

eventual percolation to the underlying aquifer;  

 Precipitation falling on the basin floor; 

 Precipitation falling on the surrounding mountain areas that percolates into 

bedrock with eventual flow into the basin; 

 Underflow from groundwater basins adjacent to the HVB. 

Over the long term, recharge to alluvial aquifers due to precipitation within the 

HVB is approximately equal to precipitation source recharge to the Domain.  

Percolation of rainwater into the 100,800 acres of hills surrounding the HVB with 

eventual flow into the basin is about 300 AFY (The Mark Group, April 7, 1987).  

Stable isotope tests show that recharge in desert environments varies from 0.34 

to 0.51 percent of precipitation (Stone, 1986).   Rainwater falling onto the 

297,200-acre HVB floor and providing aquifer recharge is estimated at 420 AFY.  

Precipitation falling on the surrounding mountain areas that percolates into 

bedrock with eventual flow into the basin is estimated by the CA DWR as 550 

AFY or about 1 percent of annual precipitation falling on those highland areas 

(CA DWR, 1967). 

Additionally, the CA DWR states, based on a MWA report (MWA 1999) that for 

1997-98 water year, HVB replenishment included an estimated 487 AFY from the 

spreading of treated wastewater  and 1,383 AFY from spreading of imported 

water (CA DWR 2003). 

Underflow estimates into the HVB were summarized in Table 8 of the CSU and 

MWA Document (September 2007) and included the following:  1,000 AFY 
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(DWR, 1967), 22 AFY (MWA, 1983); 2,700 AFY (The Mark Group, 1989); 3,071 

AFY (Stamos, et al, USGS 2001); and 1,468 AFY (AST, 2007) and 1,100 AFY 

(CSU and MWA, 2007).  Most of these estimates specify the underflow location 

as the Red Hill gap (aka the Hinkley Gap) or the area surrounding Red Hill.  Total 

underflow listed on Tables 4-3a and 4-3b, BCM Report section 4.9.3 is 2,100 

AFY. The underflow recharge estimate is the average of four estimates of 

underflow through the gap on the west side of Red Hill (aka Hinkley Gap) 

(CSU/MWA, 2007).  The 1967 CA DWR underflow estimate was omitted since 

the underflow location was not specified.  The 1983 MWA underflow estimate 

was omitted since it was superseded by the 2007 CSU and MWA underflow 

estimate.  Underflow from the Middle Mojave River Valley Groundwater Basin 

through the Hinkley gap is facilitated by the presence of 150- to 200-ft-thick 

permeable ancestral Mojave River sediment within the HVB perimeter. 

The sum of underflow through Hinkley gap and Lynx Cat - Iron Mountain gap was 

estimated by Ebbs (2007) as 2,100 AFY, with 1,100 AFY flowing through the Red 

Hill (Hinkley) gap and 1,100 AFY flowing through the Lynx Cat Mountain – Iron 

Mountain gap (Figure 2-13).  However, LGS has been unable to identify a 

hydraulic connection between the Mojave River channel and the HVB through 

the Lynx Cat – Iron Mountain gap.  Refer to Depth to Bedrock (Figure 2-1); 

Geologic Cross Section H-H’ (Figure 2-12); and Depth to Bedrock, Lynx Cat – 

Iron Mountain gap area (Figure 2-13). 

Additionally, V. Ebbs describes production data compiled by the MWA 

Watermaster indicating that an average of 4,000 AFY of groundwater within the 

HVB is used for irrigation (MWA Watermaster, 2007).  Return flow -- water not 

consumed during the process of irrigation -- could account for up to 50 percent 

reentering the alluvial aquifers.  A 50-percent return flow would contribute 2,000 

AFY as recharge (Ebbs 2007). 

Using selected cross section schematics that show depth to bedrock across the 

HVB perimeter (refer to Figure 2-1) along with information from previous 

investigation, LGS has evaluated the potential for underflow to the HVB through 

the Lynx Cat – Iron Mountain gap, along other portions of the Middle Mojave 

River Valley Groundwater Basin, and from other adjacent groundwater basins. In 

general, the HVB perimeter coincides with a groundwater divide caused by a 

bedrock structure consistent with basin geometry.  Gaps within the perimeter 

bedrock structure exist, as demonstrated by the results of multiple focused 
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investigations of the Hinkley Gap area.  Hydrogeological investigation of other 

potential gaps within the HVB perimeter bedrock rim to understand flow from 

adjacent basins has not been done. 

The CA DWR supports conjecture that the HVB receives some groundwater flow 

from the Cuddeback Valley Groundwater Basin (CA DWR 1975).  However, The 

Mark Group indicates little to no groundwater flows into the HVB from the 

Cuddeback Basin (The Mark Group, April 1987). 

As part of their Superior Valley Groundwater Basin description (Figure 1-5), the 

CA DWR stated that some groundwater may discharge to the HVB beneath 

Quaternary basalt flows along the southwest margins of the Superior Valley 

basin (CA DWR 1975). This possible flow has not been quantified.  Based on 

surface observations of this area, LGS agrees that underflow from the Superior 

Basin to the HVB is possible through unconsolidated sediment in the notch area 

of Water Valley located northeast of Harper Dry Lake.  Water Valley is a 

perimeter valley draining toward Harper Dry Lake.  LGS recommends obtaining 

subsurface information from this area to assist with determining underflow. 

According to CA DWR descriptions of the Antelope Valley Groundwater Basin  

(Figure 1-5), the Antelope Valley basin is bounded on the east by ridges, buttes, 

and low hills that form a surface groundwater divide (CA DWR 1975).  Underflow 

from the Antelope Valley into the HVB is judged as unlikely. 

Although additional gaps within the perimeter bedrock structure likely exist, 

information is currently not available to support underflow estimates within HVB 

perimeter areas other than Hinkley gap. 

The following summarizes recharge estimates to HVB alluvial aquifers on the 

basis of the above sources and from the numerical model water balance 

(Appendix I): 

 420 AFY      Precipitation falling on the basin floor; 

 300 AFY      Precipitation falling on the surrounding mountain areas; 

 550 AFY      Storm runoff from the highlands that enters ephemeral streams; 

 2,100 AFY   Hinkley Gap underflow; 

 3,160 AFY   Indeterminate recharge; 
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 6,530 AFY     Total Recharge 

From the numerical groundwater model (Appendix I) water balance, 

indeterminate recharge is indicated. The model water balance is a result of the 

model calibration process. This category of recharge likely occurs as underflow 

through HVB perimeter gaps and it is indeterminate because location of this 

recharge is unknown. 

4.6.4 GROUNDWATER SINKS 

Groundwater flows within the HVB, because of gravity, toward Harper Dry Lake 

(Figures 1-7 through 1-10), which is the basin low for topography and may also 

be the maximum for depth to bedrock (Figures 1-3, 1-4 and 2-1,).  Harper Dry 

Lake is the single natural groundwater sink within the HVB. According to one 

investigation, evaporation is considered negligible within the HVB, even though 

evaporation can occur with water ponds on dry lake surfaces or through bare-soil 

evaporation (Stamos et. al.  2001).    

Groundwater production within the HVB mostly occurs due to pumping near 

Harper Dry Lake.  Primary categories of groundwater production include the 

FPLE SEGS VIII and IX and the Ryken irrigation well (Desert Valley Dairy). 

Since the adjudication, consumption of water within the HVB has dropped by 

nearly 50 percent (MWA 2007).  The MWA Watermaster has tracked and 

estimated annual water production for the HVB.  Verified water production for the 

water year 2005-06 was 3,429 AFY (MWA 2007).   

4.7 AQUIFER PROPERTIES 
Aquifer properties relevant to understanding groundwater flow to wells are T, 

aquifer thickness, and S.  T and S values are obtained by processing aquifer 

pumping test data and when test data is not available, T and S values may be 

estimated from literature sources.  Aquifer thickness is obtained from driller’s 

logs or from surface geophysical data interpretations.  

4.7.1 AQUIFER TESTING PROGRAM 

This section presents results of the pumping tests conducted at the proposed 

MSP property between August 14 and August 25, 2008.  This aquifer testing 
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vii. August 2002 Chromium Plume Map, CH2MHill (2003) 
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viii. Excerpt from Groundwater Plume Maps and Information Booklet, by 
the Air Force Center for Engineering and the Environment, (SDMS 
DocID 454664, 2010)  
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ix. J.L.N. Kear, et al., Birth of a Detached MTBE Plume: Groundwater 
Modeling Anchored in Groundwater Monitoring (2005) Groundwater, 
NGWA 
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x. Excerpt from USGS (2001), Simulation of Ground-water Flow in the 
Mojave River Basin, California, showing groundwater flow direction 
and magnitude into Harper Lake Valley from Centro subarea, 1930-
1994.   
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88 Simulation of Ground-Water Flow in the Mojave River Basin, California

in flow rate was caused by pumping in the Harper Lake 
area. Ground water continued to flow downstream into 
the Baja subarea; however, the flow rates decreased 
(2,146 acre-ft/yr in 1930 and 1,677 acre-ft/yr in 1994). 
Ground-water flow was from the Baja to the Coyote 
Lake model subarea in 1930; however, there was a 
reversal of flow in 1994. Ground water exited the basin 
from the Afton Canyon model subarea at a higher flow 
rate in 1994 than in 1930 (26 acre-ft/yr compared with 
46 acre-ft/yr).

The simulated rates of underflow for 1931–90 
are the average rates for that period. The direction of 
ground-water flow between the model subareas for the 
1931–90 period was the same as that simulated for 
1994, except between the Transition zone and the Oeste 
model subareas where underflow again reversed direc-
tion, flowing from the Oeste model subarea to the Tran-
sition zone (fig. 34). A comparison between the 
simulated 1931–90 average and the steady-state rates 
of ground-water underflow indicates that underflow 
between the Centro and Harper Lake model subareas 
was about 840 acre-ft/yr less for the steady state; 
underflow between the Transition zone and the Centro 
model subareas was about 880 acre-ft/yr less for 1931
–90; and underflow between the Centro and Baja 
model subareas about 680 acre-ft/yr less for 1931–90; 
there was a reversal of flow between the Baja and Coy-
ote Lake model subareas (a net change of about 760 
acre-ft/yr). The average 1931–90 underflow exiting the 
flow system from the Afton Canyon model subarea was 
about 480 acre-ft/yr greater than the steady-state value.

Steady-State Ground-Water Flow Directions and 
Travel Times

The computer program MODPATH (Pollock, 
1994) was used in this study to simulate the direction 
of particles of ground-water flow and their travel times. 
MODPATH is a three-dimensional particle-tracking 
post-processing program designed for use with output 
from ground-water flow simulations obtained using 
MODFLOW. The results from this program represent 
ground-water travel times and pathlines for advective 
transport only. A complete description of MODPATH’s 
theoretical development, solution techniques, and lim-
itations is presented by Pollock (1994).

Two particle-tracking simulations were made for 
the 1930 steady-state conditions; the first simulation 
tracked mountain-front recharge and the second 

tracked stream leakage to the ground-water system
 (fig. 35). The mountain-front recharge particle-track-
ing results are presented in figure 35A. Particles were 
tracked from the mountain-front recharge-site cells for-
ward along flowpaths in layer 1 of the model; one par-
ticle was located in the center of each cell. By using 
one particle per cell, the program allows one to infer 
flow directions and travel times, but no statistics can be 
generated from the results. In general, most of the par-
ticles traveled downstream and discharged to the river 
at the Upper Narrows in the Alto and Transition zone 
model subareas upstream from the Helendale Fault. 
Izbicki and others (1995) analyzed the source, move-
ment, and age of ground water in the Alto subarea. 
Using carbon-14 data from production and monitoring 
wells, Izbicki and others (1995) estimated that water in 
the regional aquifer west of Victorville was recharged 
from 10,000 to 20,000 years before present. The simu-
lated travel times for mountain-front recharge to reach 
the area west of Victorville were about 5,000 to 6,000 
years; this result is in reasonable agreement with the 
results of Izbicki and others (1995). The simulated 
travel times did not include the travel times through a 
thick (greater than 1,000 ft) unsaturated zone.

For the particle-tracking simulation of stream 
leakage, one particle was placed in the center of every 
river cell of model layer 1 and tracked forward along 
the flowpaths (fig. 35B). All particles for which track-
ing started in the West Fork of the Mojave River (fig. 1) 
left the river, traveled north outside of the floodplain 
aquifer, and reentered the river at the Upper Narrows 
(fig. 35B). Using carbon-14 data from production and 
monitoring wells, Izbicki and others (1995) estimated 
that water along this flow path was recharged less than 
2,400 years before present. The simulated travel times 
for particles started in West Fork of the Mojave River 
to reach the Upper Narrows were about 2,000 years; 
this result is in reasonable agreement with the results of 
Izbicki and others (1995). Particles tracked from the 
main stem of the Mojave River (below The Forks) and 
within the Alto model subarea, left the river, traveled 
north within the floodplain aquifer, and reentered the 
river at the Upper Narrows (fig. 35B); travel times for 
particles in this model subarea were about 1,000 years. 
Particles for which tracking started in the river within 
the Transition zone model subarea quickly left and 
reentered the river or never left the river system at all. 
Particles for which tracking started in the river within 
the Centro model subarea either traveled to the Harper 
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From:
To: RB6enfproceed@waterboards
Cc:

Subject: Response to Advisory Team CAO Information Request
Date: Wednesday, May 20, 2015 9:29:53 PM
Attachments: NorthValleyOccupancy_Expanded_20150520.pdf

Response to Advisory Team CAO Information Request 5_20_2015_Final.pdf

 
Dear Ms. Kouyoumdjianm,
 
On April 16, 2015, the Water Board requested that PG&E submit a response to two
questions associated with the Proposed Cleanup and Abatement Order for the Hinkley
remediation project.  Please see PG&E’s response as attachments to this email.  We look

forward to discussing the proposed CAO with you on May 28th.
 
Thank you,
Betsy Brunswick, PE
Hinkley Program Manager
Pacific Gas and Electric Company

 

PG&E is committed to protecting our customers' privacy. 
To learn more, please visit http://www.pge.com/about/company/privacy/customer/
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May 20, 2015     
 


Ms. Patty Kouyoumdjian, Executive Officer  
California Regional Water Quality Control Board, Lahontan Region 


2501 Lake Tahoe Boulevard 
South Lake Tahoe, California 96150 
 


Subject: Response to Additional Information Requested: Proposed Cleanup and 


Abatement Order Requiring Pacific Gas and Electric Company to Cleanup 


Discharges of Chromium to Ground Waters in Hinkley 
Pacific Gas and Electric Company’s Hinkley Compressor Station, 


Hinkley, California 
 
Dear Ms. Kouyoumdjian: 
 


Pacific Gas and Electric Company (PG&E) is submitting this letter in response to the request for 


information on the Proposed Cleanup and Abatement Order (CAO) for remediation of chromium in 
groundwater at the PG&E Hinkley Compressor Station issued by the California Regional Water Quality 
Control Board, Lahontan Region (LRWQCB) in a letter dated April 16, 2015. The letter requested 
information from PG&E on two topics and information on each is provided below. 


 
Question for PG&E a. As recommended in its Northern Areas Investigation Proposal, dated 
January 17, 2014, PG&E offered to install reverse osmosis systems in residences with active 
domestic wells in the Harper Dry Lake Valley. Since the adoption of the MCL for Cr6, how many 
active domestic well owners have received an offer from PG&E to install a reverse osmosis 
system and in what areas are those domestic wells located? How many accepted that offer and 
how many rejected it?  


 
PG&E began offering undersink reverse osmosis (RO) systems to community members located in the 


Harper Dry Lake Valley area in March 2014.  These units address a wide variety of water quality issues 


typically found in the desert environment. The residences are located immediately north and just outside 


the boundary of the whole house water replacement program area, and all wells sampled in this area have 


hexavalent chromium (Cr[VI]) levels well below the MCL.  This area, referred to as Water Valley Study 


Area in the January 17, 2014 Northern Areas Investigation Proposal is shown on Figure 1.   Outreach to 
this area associated with the RO offer consisted of phone calls, site visits, mailings and leave behind 


contact cards for occupants who were not home. Of the eighteen households in this area, five accepted the 


reverse osmosis units.  The remaining thirteen households were either non responsive or declined the 


offer directly.   The MCL for Cr[VI] was issued in July 2014.  Three of the five RO units were installed 


after the Cr[VI] MCL was established. PG&E has continued the RO offer to the households in this area.  
As such, outreach extended from March 2014 and continues through the present.  In an effort to respect 


the privacy of individual residents, we have listed properties that accepted RO units grouped by area as 


follows: 
 


•Area adjacent to North Orchard Road, East/West Orchard Road and Hinkley Road; 1 of 2 households  


•Area near the intersection of Grass Hopper and Orchard Road, west of Harpers Way; 0 of 3 households  
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•Area near the intersection of Grass Hopper and Hinkley Roads, east of Harpers Way; 2 of 7 households 


•Areas near the intersection of Harpers Way and Halstead Road, west of Hinkley Road; 2 of 4 households  


•Area near Holstead Rd, west of Hinkley Road; 0 of 2 households    
 
Question for PG&E b. What additional actions, if any, is PG&E willing to perform for the areas 
downgradient of the southern core plume to ensure protection of public health and water quality 
from the potential migration of the chromium plume?  


Additional actions in the downgradient area of the core plume are not necessary to protect public health 


and water quality from potential migration of the chromium plume.  PG&E has implemented remediation 
activities that have controlled the migration of the core chromium plume, and as a result both public 
health and water quality are currently protected from potential migration of the core plume south of 
Thompson Road.  Additionally, the extensive program of groundwater sampling ensures that the plume 
does not migrate and potentially threaten water quality or public health.  Most importantly, the Proposed 
CAO appropriately contains requirements to maintain and demonstrate hydraulic control of the core 
plume which will ensure that the core plume, south of Thompson Road, does not migrate or threaten to 
impact downgradient domestic wells or water quality. These proposed CAO requirements render any 
further actions or requirements redundant and unnecessary downgradient of the core plume. 


PG&E agrees that controlling the core plume in order to protect public health and water quality from the 


potential migration of the core plume is a top priority for the remediation project.  To this end, PG&E has 
been maintaining hydraulic control of the core plume through groundwater extraction and agricultural 
treatment north of Highway 58.  PG&E is committed to continue these operations and is expanding the 
extraction and agricultural treatment to enhance hydraulic control and chromium treatment south of 
Highway 58. Since 2012, hydraulic control of the core plume has been rigorously documented through 
continuous measurement of water levels and monthly evaluation of hydraulic capture metrics , per Board 
Order No. R6V-2008-0002A3.   PG&E, in coordination with the LRWQCB, is working to optimize 
pumping and continues to document and work to contain core plume. The extraction and treatment carried 
out to date has resulted in a shrinking plume and greater protection of domestic wells from plume 
migration.  


PG&E also recommends that groundwater sampling continue to be conducted surrounding the core plume 


and in key locations downgradient of the plume core as an additional level of protection (CH2M Hill 
2014).  Domestic well sampling of more than 400 domestic wells (producing more than 4,770 domestic 
well sample results) to date has confirmed that no privately owned domestic wells at the Hinkley Site, 
including the area north of the core plume, have chromium concentrations that exceed the drinking water 
standards for hexavalent chromium (Cr[VI]) or total chromium (Cr[T]).  Domestic well sampling will 
serve as an additional level of protection for public health. 


PG&E has conducted extensive outreach over many years to the Hinkley community. Through this 
outreach, we have learned that PG&E’s offer to supply RO units to households in the Water Valley Study 
Area had moderate reception, because many people had already addressed their general water quality 
issues, such as hardness and taste and odor concerns, by using water softeners, RO units and/or bottled 
water. During outreach, we learned that many households eligible for RO units were already using RO 
units, a common method for treating well water in high desert areas.  Since the domestic well sampling 
results show that Cr[VI] and total chromium (Cr[T]) remain consistently below the MCL, PG&E is 
concerned that overly persistent efforts to provide RO units to address potential concerns regarding 
chromium levels in well water is likely to cause undue alarm.  Under the various programs of the last few 
years, all residents in this area under discussion have already been offered the chance to have a water 
treatment system provided to them. Offering RO units to address chromium at levels consistently below 
applicable chromium MCLs creates undue alarm and unnecessarily casts doubt on data which shows the 
chromium is consistently below drinking water standards. Although PG&E has continued the offer to 
provide RO units in the Water Valley Study Area, and is prepared to offer RO to residents down gradient 
of the plume if the RWQCB requests it, PG&E is concerned about the unintended message it may be 
sending. We look forward to discussing this topic on May 28th. 
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PG&E strongly believes that funding the United States Geological Survey (USGS) background study is 
an important step towards resolving the uncertainty that still remains in the Northern Hinkley Valley. The 
USGS will generate information that will help to resolve outstanding questions about the source of 
chromium in this area. During this interim period, PG&E is open to discussing other potential avenues of 
providing reliable, scientific information regarding naturally occurring chromium in groundwater to 
resident’s downgradient of the core plume area while the background study is being conducted.   PG&E 
does not recommend conducting additional remedial activities or additional investigation beyond the 
background study in this area because PG&E believes that the currently planned groundwater extraction 
and agricultural treatment of the core plume, coupled with regional groundwater monitoring and domestic 
well sampling, will provide residents in the Water Valley Study Area with confidence that their wells are 
not impacted by chromium migrating from the core plume area.  


PG&E looks forward to discussing these options at the public workshop on May 28.  Please feel free to 


call me at (510) 239-9738 if you have any questions regarding the information presented in this letter. 
 


Sincerely, 


 


 
 


Betsy Brunswick 
 


 


References 


 


CH2M Hill. 2014. Draft Groundwater Monitoring and Reporting Program, Pacific Gas and Electric 
Company Hinkley Compressor Station, Hinkley, California. December 19. 


 


Pacific Gas and Electric Company.  2014.  Northern Area Investigation Proposal, Pacific Gas and Electric 


Company Hinkley Compression Station, Hinkley, California.  January 17.  
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May 20, 2015     
 

Ms. Patty Kouyoumdjian, Executive Officer  
California Regional Water Quality Control Board, Lahontan Region 

2501 Lake Tahoe Boulevard 
South Lake Tahoe, California 96150 
 

Subject: Response to Additional Information Requested: Proposed Cleanup and 

Abatement Order Requiring Pacific Gas and Electric Company to Cleanup 

Discharges of Chromium to Ground Waters in Hinkley 
Pacific Gas and Electric Company’s Hinkley Compressor Station, 

Hinkley, California 
 
Dear Ms. Kouyoumdjian: 
 

Pacific Gas and Electric Company (PG&E) is submitting this letter in response to the request for 

information on the Proposed Cleanup and Abatement Order (CAO) for remediation of chromium in 
groundwater at the PG&E Hinkley Compressor Station issued by the California Regional Water Quality 
Control Board, Lahontan Region (LRWQCB) in a letter dated April 16, 2015. The letter requested 
information from PG&E on two topics and information on each is provided below. 

 
Question for PG&E a. As recommended in its Northern Areas Investigation Proposal, dated 
January 17, 2014, PG&E offered to install reverse osmosis systems in residences with active 
domestic wells in the Harper Dry Lake Valley. Since the adoption of the MCL for Cr6, how many 
active domestic well owners have received an offer from PG&E to install a reverse osmosis 
system and in what areas are those domestic wells located? How many accepted that offer and 
how many rejected it?  

 
PG&E began offering undersink reverse osmosis (RO) systems to community members located in the 

Harper Dry Lake Valley area in March 2014.  These units address a wide variety of water quality issues 

typically found in the desert environment. The residences are located immediately north and just outside 

the boundary of the whole house water replacement program area, and all wells sampled in this area have 

hexavalent chromium (Cr[VI]) levels well below the MCL.  This area, referred to as Water Valley Study 

Area in the January 17, 2014 Northern Areas Investigation Proposal is shown on Figure 1.   Outreach to 
this area associated with the RO offer consisted of phone calls, site visits, mailings and leave behind 

contact cards for occupants who were not home. Of the eighteen households in this area, five accepted the 

reverse osmosis units.  The remaining thirteen households were either non responsive or declined the 

offer directly.   The MCL for Cr[VI] was issued in July 2014.  Three of the five RO units were installed 

after the Cr[VI] MCL was established. PG&E has continued the RO offer to the households in this area.  
As such, outreach extended from March 2014 and continues through the present.  In an effort to respect 

the privacy of individual residents, we have listed properties that accepted RO units grouped by area as 

follows: 
 

•Area adjacent to North Orchard Road, East/West Orchard Road and Hinkley Road; 1 of 2 households  

•Area near the intersection of Grass Hopper and Orchard Road, west of Harpers Way; 0 of 3 households  
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•Area near the intersection of Grass Hopper and Hinkley Roads, east of Harpers Way; 2 of 7 households 

•Areas near the intersection of Harpers Way and Halstead Road, west of Hinkley Road; 2 of 4 households  

•Area near Holstead Rd, west of Hinkley Road; 0 of 2 households    
 
Question for PG&E b. What additional actions, if any, is PG&E willing to perform for the areas 
downgradient of the southern core plume to ensure protection of public health and water quality 
from the potential migration of the chromium plume?  

Additional actions in the downgradient area of the core plume are not necessary to protect public health 

and water quality from potential migration of the chromium plume.  PG&E has implemented remediation 
activities that have controlled the migration of the core chromium plume, and as a result both public 
health and water quality are currently protected from potential migration of the core plume south of 
Thompson Road.  Additionally, the extensive program of groundwater sampling ensures that the plume 
does not migrate and potentially threaten water quality or public health.  Most importantly, the Proposed 
CAO appropriately contains requirements to maintain and demonstrate hydraulic control of the core 
plume which will ensure that the core plume, south of Thompson Road, does not migrate or threaten to 
impact downgradient domestic wells or water quality. These proposed CAO requirements render any 
further actions or requirements redundant and unnecessary downgradient of the core plume. 

PG&E agrees that controlling the core plume in order to protect public health and water quality from the 

potential migration of the core plume is a top priority for the remediation project.  To this end, PG&E has 
been maintaining hydraulic control of the core plume through groundwater extraction and agricultural 
treatment north of Highway 58.  PG&E is committed to continue these operations and is expanding the 
extraction and agricultural treatment to enhance hydraulic control and chromium treatment south of 
Highway 58. Since 2012, hydraulic control of the core plume has been rigorously documented through 
continuous measurement of water levels and monthly evaluation of hydraulic capture metrics , per Board 
Order No. R6V-2008-0002A3.   PG&E, in coordination with the LRWQCB, is working to optimize 
pumping and continues to document and work to contain core plume. The extraction and treatment carried 
out to date has resulted in a shrinking plume and greater protection of domestic wells from plume 
migration.  

PG&E also recommends that groundwater sampling continue to be conducted surrounding the core plume 

and in key locations downgradient of the plume core as an additional level of protection (CH2M Hill 
2014).  Domestic well sampling of more than 400 domestic wells (producing more than 4,770 domestic 
well sample results) to date has confirmed that no privately owned domestic wells at the Hinkley Site, 
including the area north of the core plume, have chromium concentrations that exceed the drinking water 
standards for hexavalent chromium (Cr[VI]) or total chromium (Cr[T]).  Domestic well sampling will 
serve as an additional level of protection for public health. 

PG&E has conducted extensive outreach over many years to the Hinkley community. Through this 
outreach, we have learned that PG&E’s offer to supply RO units to households in the Water Valley Study 
Area had moderate reception, because many people had already addressed their general water quality 
issues, such as hardness and taste and odor concerns, by using water softeners, RO units and/or bottled 
water. During outreach, we learned that many households eligible for RO units were already using RO 
units, a common method for treating well water in high desert areas.  Since the domestic well sampling 
results show that Cr[VI] and total chromium (Cr[T]) remain consistently below the MCL, PG&E is 
concerned that overly persistent efforts to provide RO units to address potential concerns regarding 
chromium levels in well water is likely to cause undue alarm.  Under the various programs of the last few 
years, all residents in this area under discussion have already been offered the chance to have a water 
treatment system provided to them. Offering RO units to address chromium at levels consistently below 
applicable chromium MCLs creates undue alarm and unnecessarily casts doubt on data which shows the 
chromium is consistently below drinking water standards. Although PG&E has continued the offer to 
provide RO units in the Water Valley Study Area, and is prepared to offer RO to residents down gradient 
of the plume if the RWQCB requests it, PG&E is concerned about the unintended message it may be 
sending. We look forward to discussing this topic on May 28th. 
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PG&E strongly believes that funding the United States Geological Survey (USGS) background study is 
an important step towards resolving the uncertainty that still remains in the Northern Hinkley Valley. The 
USGS will generate information that will help to resolve outstanding questions about the source of 
chromium in this area. During this interim period, PG&E is open to discussing other potential avenues of 
providing reliable, scientific information regarding naturally occurring chromium in groundwater to 
resident’s downgradient of the core plume area while the background study is being conducted.   PG&E 
does not recommend conducting additional remedial activities or additional investigation beyond the 
background study in this area because PG&E believes that the currently planned groundwater extraction 
and agricultural treatment of the core plume, coupled with regional groundwater monitoring and domestic 
well sampling, will provide residents in the Water Valley Study Area with confidence that their wells are 
not impacted by chromium migrating from the core plume area.  

PG&E looks forward to discussing these options at the public workshop on May 28.  Please feel free to 

call me at (510) 239-9738 if you have any questions regarding the information presented in this letter. 
 

Sincerely, 

 

 
 

Betsy Brunswick 
 

 

References 

 

CH2M Hill. 2014. Draft Groundwater Monitoring and Reporting Program, Pacific Gas and Electric 
Company Hinkley Compressor Station, Hinkley, California. December 19. 

 

Pacific Gas and Electric Company.  2014.  Northern Area Investigation Proposal, Pacific Gas and Electric 
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From:
To: RB6enfproceed@waterboards
Cc:

Subject: Additional Information Requested From the IRP Manager
Date: Thursday, May 21, 2015 5:26:34 PM
Attachments: IRP_Manager_Recommendations_Community_Involvement_05-21-2015.pdf

Hello,
Please see the attached letter from the IRP Manager in response to the letter that was dated April
16, 2015 from Patty Kouyoumdjian titled “Additional Information Requested: Proposed Cleanup and
Abatement Order requiring Pacific Gas and Electric Company to cleanup discharges of chromium to
ground waters in Hinkley.  If you are unable to open the attachment please let me know.
 
Thanks,
 
Robert Potter | Project Scientist II

 
Project Navigator, Ltd.
1 Pointe Drive, Suite 320, Brea, CA 92821
T: 714.388.1800 | F: 714.388.1839 | Web: www.projectnavigator.com
Please consider the environment before printing this email.
CONFIDENTIALITY NOTICE: This email and any files transmitted with it are private and confidential and intended solely for the addressee. If
you are not the intended addressee, you must not disclose, copy or take any action in reliance of this email. If you have received this email in
error, it would be helpful if  you could notify Project Navigator, Ltd. as soon as possible. Thank you.
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May 21, 2015  


 


Patty Z. Kouyoumdjian 


Executive Officer 


California Regional Water Quality Control Board, Lahontan Region 


2501 Lake Tahoe Boulevard 


South Lake Tahoe, California 96150  


 


RE: Hinkley, CA, Groundwater Remediation Project: IRP Manager’s 


Recommendations Regarding the California Regional Water Quality 


Control Board Lahontan Region’s Request for Recommendations to 


Engage and Broaden Community Involvement in CAO Implementation. 


 


Dear Patty: 


 


The Hinkley Community Chromium-6 Groundwater Remediation Project’s 


“Independent Review Panel (IRP) Manager” appreciates the opportunity to 


provide input and perspectives, gained over many years of work in Hinkley, to the 


California Regional Water Quality Control Board, Lahontan Region (Water Board) 


in response to your April 16, 2015 letter1 for Additional Information Requested 


regarding the Proposed Cleanup and Abatement Order2.  


Your letter specifically requested information from the IRP Manager regarding: 


 


 What options would the IRP Manager recommend to engage and 


broaden community involvement in CAO Implementation? 


 


The IRP Manager has been providing technical outreach to the Community 


Advisory Committee (CAC) and the Hinkley Community for more than 3 years. 


(since February 2012).  


Figure 1 explains the role of the IRP Manager as presently envisioned, and how 


we work with key stakeholders (such as the Hinkley Community, CAC, Water 


Board, PG&E, and USGS) in the Hinkley Groundwater Remediation Program. A 


significant component of the IRP Manager function is to generate a project 


culture of information transparency, and thereby improved trust, within the 


community via review, comment and interpretation of Water Board Orders and 


PG&E’s data and remedial activities.  Our communication and outreach activities 


                                                 
1
 California Regional Water Quality Control Board Lahontan Regional. 2015. Additional 


Information Requested: Proposed Cleanup and Abatement Order requiring Pacific Gas and 


Electric Company to cleanup discharges of chromium to ground waters in Hinkley. April 16. 
2
California Regional Water Quality Control Board Lahontan Region. 2015. Cleanup and 


Abatement Order [Proposed] No.R6V-2015-Prop, WDID No.6B369107001. January 21. 
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have employed mechanisms such as: community meetings (with extensive use 


of visuals and hard models), open houses, regular office hours at the dedicated 


Hinkley IRP Manager’s office, and focused workshops to explain specific and 


complex remedial activities performed by PG&E under Water Board CAO’s.  


 


From a grand perspective, since our involvement in the project in early 2012 


there has been an extensive effort by PG&E in Cr-6 plume delineation and plume 


hydraulic control and treatment; especially within the original Cr6 plume source 


area south of Highway-58, where the plume is remediated (In-Situ Reaction Zone 


(IRZ)) by injecting low concentrations of ethanol into the upper aquifer. Figure 2 


shows the effects of PG&E’s Cr-6 management activities on the contoured shape 


of the plume since the IRP Manager commenced work in 2012 and today. What 


is evident is that plume treatment enacted in the past few years is vividly 


affecting the contoured plume size3. This fact is not lost on the Community. 


Despite the somewhat bumpy road in having the Community Advisory Committee 


and the Community-at-large buy into and understand the specifics of individual 


plume assessment actions or remedial systems, it is the IRP Manager’s opinion 


that Community stakeholders, in general, are now realizing that the Cr-6 plume is 


being appropriately technically managed. As will be discussed later in this letter, 


the situation is different with respect to how the remaining Community feels about 


how it has been individually and collectively affected (at ground level) as the 


plume is competently managed (at groundwater level).  


The IRP Manager’s present scope is defined to be limited solely to technical 


engagement and outreach4. In that more and more discussions are being 


focused on the future of Hinkley, now seemingly rebranded as a town which has 


a successful remediation project and wants to get back to where it was decades 


ago, (only better), the decision-makers may want to consider giving the IRP 


Manager the flexibility to assist the Community vision its future as it may regrow 


juxtaposed to a long-term groundwater treatment remedy.    


 


 


Figure 3 shows elements of how the IRP Manager, routinely and innovatively, 


has performed our outreach and communication during the past three years. The 


Community we have served is diverse. Many folks have detailed interests in 


specific parts of the remediation project, whether they are geographical or 


                                                 
3
 Equally significantly PG&E is reporting that an estimated 40 per cent of the Cr-6 plume mass has been 


treated since 2007; viz “Results of the mass removal evaluation described in Appendix F indicates that 


operation of the Central Area, SCRIA, and source Area IRZ systems from 2007 to 2014 has removed a 


significant amount of Cr (VI) from groundwater: an estimated 1,900 pounds, which represents approximately 40 


percent of Cr (VI) mass present south of Highway 58 before the start of large scale IRZ operations in 2007.” 


Reference: CH2MHill and Arcadis. 2015. Semiannual Remediation Status Report and Final Cleanup Effectiveness Report 


(July through December 2014), Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California. 


March 30. Page 7-1. 


 
4
 See Figure 1 
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technical. This characteristic of the project has been explained to the Water 


Board via Figure 45, which shows how significant IRP Manager efforts have been 


expended explaining location-specific issues, (e.g. “black water”, western waste 


pit), all of which have now been successfully handled), and were a “subset” of the 


grander plume cleanup mission. This characteristic of the project has been 


challenging. While it was ongoing, primarily during 2013 and 2014, it did 


compromise the IRP Manager and staff’s ability to gain momentum, and build 


technical consensus and trust on more widespread Community level.  


 


However, we now believe we have been able to move beyond the above 


individual and locale specific topics, by purposely and proactively connecting 


more significantly with a wider swath of the Community. Figure 5 shows a map 


of more than 50 Hinkley Residents that the IRP Manager and/or staff have visited 


(many multiple times) to discuss various technical topics.  


 


The sense of a desire for the Community to “move on” from discussing detailed 


plume (below ground) technical topics to focusing on the ground-level, day-to-


day issues, some resulting from plume management, is even better exemplified 


from the data displayed in Figure 6, which was collected from an informal IRP 


Manager survey conducted during the August 2014 Community Meeting and a 


second later meeting at the Community Center. For example, the results 


generally show Hinkley residents expressing concerns about lifestyle topics such 


as property values and the general condition of the town’s environment, as the 


remedy is successfully implemented at the groundwater table level. Of note, 


though, is that the focus of technical interest has shifted to the USGS ongoing 


Cr-6 Background Study6 and the results it will deliver in the years ahead.  


 


The clear division between Community interests in below ground Vs above 


ground topics are diagrammed in Figure 77. These observations suggest that the 


IRP Manager should be given sufficient flexibility in the future, as the new 


proposed CAO becomes effective, to be able to step solely from a technical-


explanations-only role into one which can also assist in solving the above-ground 


issues, and more grandly help shape the future of Hinkley. The IRP Manager for 


the past three years has focused mainly on the below ground issues (plume 


investigation, hydraulic control, IRZ Operations, Ag treatment operations and the 


SEP Program). We are recommending that the IRP Manager’s role could be 


appropriately broadened to help the Community work through planning, logistical 


and technical issues associated with being a Community located at the heart of a 


                                                 
5
 IRP Manager’s presentation to the Lahontan Water Board at Formal Board Meeting, Barstow, 


CA, November 12, 2014. 
6
 The IRP Manager is intimately involved in understanding the conduct of, and results emanating 


from the Background Study (BGS) via the IRP Manager staff’s participation in the BGS Technical 


Working Group (TWG). 
7
 Also presented and discussed at the Water Board Meeting listed under Footnote 6, above. 
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complex remediation project, where PG&E owns 4,000+ acres, and will be 


managing water, both above and below grade, for many years to come.  


 


As part of an evolving strategy to perform outreach for above and below ground 


topics the IRP Manager has been meeting with different Hinkley Groups to listen 


and gain perspective. For example, demonstrative of the diversity of interests 


within the Community, Figure 8 shows the IRP Manager staff simultaneously 


attending two different meetings on April 23, 2015. The two meetings were 


held simultaneously by the CAC and the Community Center Group. The CAC 


meeting focused exclusively on the below ground topics of Figure 7 (technical 


issues) while the Community Center Group meeting focused on the above 


ground issues (e.g. relocation of  the post office, possible redevelopment options 


which could flow from new Hwy 58 construction and where the plume will be 


located relative to the Highway and PG&E owned land). Further indication of the 


diversity of the Community is shown in Figure 9, where based on our own 


personal assessment, four distinct interest groups are shown. The IRP 


Manager’s mission in the years ahead under the pending CAO should be to 


service, as appropriate, the interests of these groups as they pertain to the Cr-6 


plume cleanup.   


 


In conclusion, to specifically address the Water Board’s request for how the IRP 


Manager recommends engaging and broadening community involvement.  


 


As identified and rationalized above, it is recommended that the IRP Manager’s 


function be modified to have sufficient flexibility and bandwidth to service the 


technical, and as appropriate, and as they are directly related to the long-term 


management of the Cr6 groundwater plume, lifestyle/community future issues. 


Figure 10 summarizes our path forward recommendations (transitioning from 


2014 to 2015) on how the IRP Manager function can engage and broaden 


Community involvement.  


Our recommended approach will consist of, and coordinate and integrate:  


 


 The IRP Manager’s “Independent” Perspective 


o Focus on both above and below ground issues 


o Participation in the USGS BGS, especially via the TWG 


 Meetings 


o A significant ramp up in “one-on-ones” with community members 


in a sounding board/counseling style 


o Workshop formats 


o Continue to meet with the CAC, and its individual members on 


technical issues, as they may arise 


o Outreach to other community groups (e.g. see Figure 9) 


 Techniques 


o Newsletter 
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o Table top, hard models for workshops 


o Office hours 


o Sponsor a monthly breakfast 


o Work with planning resources which could be in-sourced to 


assist with defining Hinkley’s future 


 


Should you have any questions or comments, please feel free to contact either of 


the undersigned via email or phone: 


 


Dr. Raudel Sanchez: rsanchez@projectnavigator.com, 714-388-1821. 


Dr. Ian A. Webster: iwebster@projectnavigator.com, 714-863-0483. 


 


Sincerely yours, 


 


 
Raudel Sanchez, Ph.D.   Ian A. Webster, Sc.D.   


Project Manager    Hinkley IRP Manager    


 


Attachments: Nine (9) Figures  


 


 







IRP Manager Functions 
•Review and Interpretation 


•Professional Judgment 


•Relationships and Trust Development 


•Visualization of Data 


•Presentations 


•Communications 


Water Board review 


and comment 


Lahontan  


Water Board 


100 MB’s of files, 


1000pp of information 


PG&E’s Hinkley 


Groundwater 


Remediation Team 


(includes many reputable, 


high quality consulting and 


engineering firms) 


CAC and Hinkley Community 
•30 Monthly Community Meetings 


•4 Community Open Houses 


•120 Weekly CAC Meetings 


•50 Major Reports Reviewed 


•3 Semi-Monthly Community Mailers 


•4 Community Workshops 


•150 days of office hours in Hinkley 


•Hired a panel of experts to assist the CAC and 


Community which included:  
– EIR Expert 


– Toxicologist 


– Facilitator 


•100‘0s of Questions Answered 


•www.HinkleyGroundwater.com 


Figure 1: The Hinkley IRP Manager Reviews, Comments 
and Communicates with the Hinkley Community.  
(The Original Mission, and Ongoing; Commenced Feb 2012). 



http://www.hinkleygroundwater.com/





Figure 2:  
Cr-6 Plume “Shape” Comparison: Between Today and When the IRP 
Manager Function was Introduced to Assist with Technical Outreach. 
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3 
Organizing and Hosting Community BBQs Hosting and Managing Community Meetings & Workshops 


Field Assistance, e.g. with USGS Background Study Hosting and Running CAC Meetings 


 
Figure 3: Examples of IRP Manager Technical 
Outreach Activities During the Past 3 Years. 
 







Figure 4: Maintaining a Technical Focus on the Remediation of the 
Core Cr-6 Plume is Continually Challenging in the Face of a Myriad 
of Related, But Smaller, Sub-Topics which Garner Interest. 
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Figure 5: The IRP Manager and Staff Has Visited More Than 
50 Hinkley Community Members at their Homes Since 2012.  
(Includes many multiple visits). 
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Figure 6: IRP Manager Organized, Informal Community Surveys About “What is 
Most Important to You?” Revealed that Above Ground Topics are Most 


Important to the Hinkley Community (Aug 2014).  
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What the Hinkley 


Community Sees 
Declining 


population 


Homes being 


demolished 


School 


closing 


Dying trees/ 


Fire hazards 


Vacant lots/ 


Dust 


Stray 


dogs 


Ground Surface 


Figure 7: The Hinkley Community Lives in an Environment Which 
Has Been Altered by PG&E’s Successful Cr-6 Plume Remediation 


Program.  
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IRZ Operations Ag Treatment 


Operations 
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(*) New PG&E modeling forecasts predict 


time frames to attain MCL, plume-wide. 


1st DRAFT, 7/3/14, IRP Manager 







Figure 8: Hinkley Community Diversity is Exemplified by the  
IRP Manager’s Staff Recently Participating in Two Simultaneous 
Community Meetings. 
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Dr. Halil I. Kavak 
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Dr. Raudel Sanchez and Robert Potter 


April 23, 2015 @ 6 PM 


April 23, 2015 @ 6 PM 
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Figure 9: The Hinkley Community is Diverse with Many 
Different Groups and Approximately 200 Households. 
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 Outreach and Teaching 


● Via CAC 


● Monthly Community Meetings 


 Style 


● Tough to separate technical from 


politics 


 Techniques 


● Slide decks 


● Some models 


● Web site (suffers from “content 


overload”) 


 Use of External Expertise 


● Two entities  


♦ One for toxicology/risk 


♦ One for EIR review and comment 


Figure 10:  
IRP Manager’s Recommendations for Community Engagement and 
Broadened Community Involvement*. 
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2014 2015 Vision 


 IRP Manager’s “Independent” Perspective 


Emphasized  


● Focus on both above and below ground 


issues 


● Participate in BGS  


 Meetings 


● “One-on-Ones” with community members 


● Workshop format 


● Continue to meet with CAC for technical 


issues 


● Outreach to other community groups 


 Techniques 


● Table top models for workshops 


● Videos of similar work elsewhere 


● Office hours 


● Newsletter 


● Sponsor a monthly breakfast 


● Work with planning resources 


 


2014  


 IRP Manager’s “Independent” Perspective 


Emphasized  


● Refocus on technical education 


 Meetings 


● Many, many more “one-on-ones” 


● Workshop format to replace lecture style 


Community meetings 


 Techniques 


● Table top models for workshops 


● Videos of similar work elsewhere 


● Back to basics style 


● Mail delivered newsletter 


● Top 4 things (in simple bullets) as website 


entry splash page 


 Improved Use of External Experts  


● As simple as introducing a “new technical 


face” 


● “Guest speaker concept” 


* As requested in Patty Kouyoumdjian’s Letter of April 16, 2015 
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May 21, 2015  

 
Patty Z. Kouyoumdjian 
Executive Officer 
California Regional Water Quality Control Board, Lahontan Region 
2501 Lake Tahoe Boulevard 
South Lake Tahoe, California 96150  
 
RE: Hinkley, CA, Groundwater Remediation Project: IRP Manager’s 

Recommendations Regarding the California Regional Water Quality 

Control Board Lahontan Region’s Request for Recommendations to 

Engage and Broaden Community Involvement in CAO Implementation. 
 
Dear Patty: 
 
The Hinkley Community Chromium-6 Groundwater Remediation Project’s 

“Independent Review Panel (IRP) Manager” appreciates the opportunity to 

provide input and perspectives, gained over many years of work in Hinkley, to the 
California Regional Water Quality Control Board, Lahontan Region (Water Board) 
in response to your April 16, 2015 letter1 for Additional Information Requested 

regarding the Proposed Cleanup and Abatement Order2.  
Your letter specifically requested information from the IRP Manager regarding: 
 

 What options would the IRP Manager recommend to engage and 

broaden community involvement in CAO Implementation? 

 
The IRP Manager has been providing technical outreach to the Community 
Advisory Committee (CAC) and the Hinkley Community for more than 3 years. 
(since February 2012).  
Figure 1 explains the role of the IRP Manager as presently envisioned, and how 
we work with key stakeholders (such as the Hinkley Community, CAC, Water 
Board, PG&E, and USGS) in the Hinkley Groundwater Remediation Program. A 
significant component of the IRP Manager function is to generate a project 
culture of information transparency, and thereby improved trust, within the 
community via review, comment and interpretation of Water Board Orders and 
PG&E’s data and remedial activities.  Our communication and outreach activities 
                                                 
1
 California Regional Water Quality Control Board Lahontan Regional. 2015. Additional 

Information Requested: Proposed Cleanup and Abatement Order requiring Pacific Gas and 

Electric Company to cleanup discharges of chromium to ground waters in Hinkley. April 16. 
2
California Regional Water Quality Control Board Lahontan Region. 2015. Cleanup and 

Abatement Order [Proposed] No.R6V-2015-Prop, WDID No.6B369107001. January 21. 
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have employed mechanisms such as: community meetings (with extensive use 
of visuals and hard models), open houses, regular office hours at the dedicated 
Hinkley IRP Manager’s office, and focused workshops to explain specific and 
complex remedial activities performed by PG&E under Water Board CAO’s.  
 
From a grand perspective, since our involvement in the project in early 2012 
there has been an extensive effort by PG&E in Cr-6 plume delineation and plume 
hydraulic control and treatment; especially within the original Cr6 plume source 
area south of Highway-58, where the plume is remediated (In-Situ Reaction Zone 
(IRZ)) by injecting low concentrations of ethanol into the upper aquifer. Figure 2 

shows the effects of PG&E’s Cr-6 management activities on the contoured shape 
of the plume since the IRP Manager commenced work in 2012 and today. What 
is evident is that plume treatment enacted in the past few years is vividly 
affecting the contoured plume size3. This fact is not lost on the Community. 
Despite the somewhat bumpy road in having the Community Advisory Committee 
and the Community-at-large buy into and understand the specifics of individual 
plume assessment actions or remedial systems, it is the IRP Manager’s opinion 

that Community stakeholders, in general, are now realizing that the Cr-6 plume is 
being appropriately technically managed. As will be discussed later in this letter, 
the situation is different with respect to how the remaining Community feels about 
how it has been individually and collectively affected (at ground level) as the 
plume is competently managed (at groundwater level).  
The IRP Manager’s present scope is defined to be limited solely to technical 
engagement and outreach4. In that more and more discussions are being 
focused on the future of Hinkley, now seemingly rebranded as a town which has 
a successful remediation project and wants to get back to where it was decades 
ago, (only better), the decision-makers may want to consider giving the IRP 
Manager the flexibility to assist the Community vision its future as it may regrow 
juxtaposed to a long-term groundwater treatment remedy.    
 
 
Figure 3 shows elements of how the IRP Manager, routinely and innovatively, 
has performed our outreach and communication during the past three years. The 
Community we have served is diverse. Many folks have detailed interests in 
specific parts of the remediation project, whether they are geographical or 

                                                 
3
 Equally significantly PG&E is reporting that an estimated 40 per cent of the Cr-6 plume mass has been 

treated since 2007; viz “Results of the mass removal evaluation described in Appendix F indicates that 

operation of the Central Area, SCRIA, and source Area IRZ systems from 2007 to 2014 has removed a 

significant amount of Cr (VI) from groundwater: an estimated 1,900 pounds, which represents approximately 40 

percent of Cr (VI) mass present south of Highway 58 before the start of large scale IRZ operations in 2007.” 

Reference: CH2MHill and Arcadis. 2015. Semiannual Remediation Status Report and Final Cleanup Effectiveness Report 

(July through December 2014), Pacific Gas and Electric Company, Hinkley Compressor Station, Hinkley, California. 

March 30. Page 7-1. 

 
4
 See Figure 1 
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technical. This characteristic of the project has been explained to the Water 
Board via Figure 45, which shows how significant IRP Manager efforts have been 
expended explaining location-specific issues, (e.g. “black water”, western waste 

pit), all of which have now been successfully handled), and were a “subset” of the 
grander plume cleanup mission. This characteristic of the project has been 
challenging. While it was ongoing, primarily during 2013 and 2014, it did 
compromise the IRP Manager and staff’s ability to gain momentum, and build 
technical consensus and trust on more widespread Community level.  
 
However, we now believe we have been able to move beyond the above 
individual and locale specific topics, by purposely and proactively connecting 
more significantly with a wider swath of the Community. Figure 5 shows a map 
of more than 50 Hinkley Residents that the IRP Manager and/or staff have visited 
(many multiple times) to discuss various technical topics.  
 
The sense of a desire for the Community to “move on” from discussing detailed 
plume (below ground) technical topics to focusing on the ground-level, day-to-
day issues, some resulting from plume management, is even better exemplified 
from the data displayed in Figure 6, which was collected from an informal IRP 
Manager survey conducted during the August 2014 Community Meeting and a 
second later meeting at the Community Center. For example, the results 
generally show Hinkley residents expressing concerns about lifestyle topics such 
as property values and the general condition of the town’s environment, as the 

remedy is successfully implemented at the groundwater table level. Of note, 
though, is that the focus of technical interest has shifted to the USGS ongoing 
Cr-6 Background Study6 and the results it will deliver in the years ahead.  
 
The clear division between Community interests in below ground Vs above 
ground topics are diagrammed in Figure 77. These observations suggest that the 
IRP Manager should be given sufficient flexibility in the future, as the new 
proposed CAO becomes effective, to be able to step solely from a technical-
explanations-only role into one which can also assist in solving the above-ground 
issues, and more grandly help shape the future of Hinkley. The IRP Manager for 
the past three years has focused mainly on the below ground issues (plume 
investigation, hydraulic control, IRZ Operations, Ag treatment operations and the 
SEP Program). We are recommending that the IRP Manager’s role could be 

appropriately broadened to help the Community work through planning, logistical 
and technical issues associated with being a Community located at the heart of a 

                                                 
5
 IRP Manager’s presentation to the Lahontan Water Board at Formal Board Meeting, Barstow, 

CA, November 12, 2014. 
6
 The IRP Manager is intimately involved in understanding the conduct of, and results emanating 

from the Background Study (BGS) via the IRP Manager staff’s participation in the BGS Technical 

Working Group (TWG). 
7
 Also presented and discussed at the Water Board Meeting listed under Footnote 6, above. 
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complex remediation project, where PG&E owns 4,000+ acres, and will be 
managing water, both above and below grade, for many years to come.  
 
As part of an evolving strategy to perform outreach for above and below ground 
topics the IRP Manager has been meeting with different Hinkley Groups to listen 
and gain perspective. For example, demonstrative of the diversity of interests 
within the Community, Figure 8 shows the IRP Manager staff simultaneously 

attending two different meetings on April 23, 2015. The two meetings were 
held simultaneously by the CAC and the Community Center Group. The CAC 
meeting focused exclusively on the below ground topics of Figure 7 (technical 
issues) while the Community Center Group meeting focused on the above 
ground issues (e.g. relocation of  the post office, possible redevelopment options 
which could flow from new Hwy 58 construction and where the plume will be 
located relative to the Highway and PG&E owned land). Further indication of the 
diversity of the Community is shown in Figure 9, where based on our own 
personal assessment, four distinct interest groups are shown. The IRP 
Manager’s mission in the years ahead under the pending CAO should be to 
service, as appropriate, the interests of these groups as they pertain to the Cr-6 
plume cleanup.   
 
In conclusion, to specifically address the Water Board’s request for how the IRP 
Manager recommends engaging and broadening community involvement.  
 
As identified and rationalized above, it is recommended that the IRP Manager’s 

function be modified to have sufficient flexibility and bandwidth to service the 
technical, and as appropriate, and as they are directly related to the long-term 
management of the Cr6 groundwater plume, lifestyle/community future issues. 
Figure 10 summarizes our path forward recommendations (transitioning from 
2014 to 2015) on how the IRP Manager function can engage and broaden 
Community involvement.  
Our recommended approach will consist of, and coordinate and integrate:  
 

 The IRP Manager’s “Independent” Perspective 
o Focus on both above and below ground issues 
o Participation in the USGS BGS, especially via the TWG 

 Meetings 
o A significant ramp up in “one-on-ones” with community members 

in a sounding board/counseling style 
o Workshop formats 
o Continue to meet with the CAC, and its individual members on 

technical issues, as they may arise 
o Outreach to other community groups (e.g. see Figure 9) 

 Techniques 
o Newsletter 
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o Table top, hard models for workshops 
o Office hours 
o Sponsor a monthly breakfast 
o Work with planning resources which could be in-sourced to 

assist with defining Hinkley’s future 
 
Should you have any questions or comments, please feel free to contact either of 
the undersigned via email or phone: 
 
Dr. Raudel Sanchez: rsanchez@projectnavigator.com, 714-388-1821. 
Dr. Ian A. Webster: iwebster@projectnavigator.com, 714-863-0483. 
 
Sincerely yours, 
 

 
Raudel Sanchez, Ph.D.   Ian A. Webster, Sc.D.   
Project Manager    Hinkley IRP Manager    
 
Attachments: Nine (9) Figures  
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IRP Manager Functions 
•Review and Interpretation 
•Professional Judgment 
•Relationships and Trust Development 
•Visualization of Data 
•Presentations 
•Communications 

Water Board review 

and comment 

Lahontan  

Water Board 

100 MB’s of files, 

1000pp of information 

PG&E’s Hinkley 

Groundwater 

Remediation Team 

(includes many reputable, 
high quality consulting and 
engineering firms) 

CAC and Hinkley Community 
•30 Monthly Community Meetings 
•4 Community Open Houses 
•120 Weekly CAC Meetings 
•50 Major Reports Reviewed 
•3 Semi-Monthly Community Mailers 
•4 Community Workshops 
•150 days of office hours in Hinkley 
•Hired a panel of experts to assist the CAC and 
Community which included:  

– EIR Expert 
– Toxicologist 
– Facilitator 

•100‘0s of Questions Answered 
•www.HinkleyGroundwater.com 

Figure 1: The Hinkley IRP Manager Reviews, Comments 
and Communicates with the Hinkley Community.  
(The Original Mission, and Ongoing; Commenced Feb 2012). 
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Figure 2:  
Cr-6 Plume “Shape” Comparison: Between Today and When the IRP 
Manager Function was Introduced to Assist with Technical Outreach. 
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3 
Organizing and Hosting Community BBQs Hosting and Managing Community Meetings & Workshops 

Field Assistance, e.g. with USGS Background Study Hosting and Running CAC Meetings 

 
Figure 3: Examples of IRP Manager Technical 
Outreach Activities During the Past 3 Years. 
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Figure 4: Maintaining a Technical Focus on the Remediation of the 
Core Cr-6 Plume is Continually Challenging in the Face of a Myriad 
of Related, But Smaller, Sub-Topics which Garner Interest. 
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Figure 5: The IRP Manager and Staff Has Visited More Than 
50 Hinkley Community Members at their Homes Since 2012.  
(Includes many multiple visits). 
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Figure 6: IRP Manager Organized, Informal Community Surveys About “What is 
Most Important to You?” Revealed that Above Ground Topics are Most 

Important to the Hinkley Community (Aug 2014).  
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What the Hinkley 

Community Sees 
Declining 

population 
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demolished 
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closing 

Dying trees/ 

Fire hazards 
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Dust 

Stray 

dogs 

Ground Surface 

Figure 7: The Hinkley Community Lives in an Environment Which 
Has Been Altered by PG&E’s Successful Cr-6 Plume Remediation 

Program.  
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1st DRAFT, 7/3/14, IRP Manager 
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Figure 8: Hinkley Community Diversity is Exemplified by the  
IRP Manager’s Staff Recently Participating in Two Simultaneous 
Community Meetings. 
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Figure 9: The Hinkley Community is Diverse with Many 
Different Groups and Approximately 200 Households. 

9 

“Penny Harper 

Group” ~ 10 

Hinkley Bible 
Church Group 
~ 60 

Community 
Center Group  
~ 50 -75 

Residents 
Attending the 
CAC Meetings 
~ 20-30 

Recent 
attendance 
figures for 
individual Group 
Meetings 

6-473



 Outreach and Teaching 

● Via CAC 

● Monthly Community Meetings 

 Style 

● Tough to separate technical from 

politics 

 Techniques 

● Slide decks 

● Some models 

● Web site (suffers from “content 

overload”) 

 Use of External Expertise 

● Two entities  

♦ One for toxicology/risk 

♦ One for EIR review and comment 

Figure 10:  
IRP Manager’s Recommendations for Community Engagement and 
Broadened Community Involvement*. 
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2014 2015 Vision 

 IRP Manager’s “Independent” Perspective 

Emphasized  
● Focus on both above and below ground 

issues 
● Participate in BGS  

 Meetings 

● “One-on-Ones” with community members 
● Workshop format 
● Continue to meet with CAC for technical 

issues 
● Outreach to other community groups 

 Techniques 

● Table top models for workshops 
● Videos of similar work elsewhere 
● Office hours 
● Newsletter 
● Sponsor a monthly breakfast 
● Work with planning resources 

 

2014  

 IRP Manager’s “Independent” Perspective 

Emphasized  
● Refocus on technical education 

 Meetings 

● Many, many more “one-on-ones” 
● Workshop format to replace lecture style 

Community meetings 
 Techniques 

● Table top models for workshops 
● Videos of similar work elsewhere 
● Back to basics style 
● Mail delivered newsletter 
● Top 4 things (in simple bullets) as website 

entry splash page 
 Improved Use of External Experts  

● As simple as introducing a “new technical 

face” 
● “Guest speaker concept” 

* As requested in Patty Kouyoumdjian’s Letter of April 16, 2015 
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Response to Written Comments due by March 13, 2015: 

Commenter Issue Response 

Ms. Elizabeth 
Hernadez 

Importance of CAC 
for the community 

The section titled, Independent Consultants, is found on page 
14, Findings 48 and 49 of the Proposed CAO. These Findings 
do not mention the CAC but emphasize the importance in 
providing environmental justice and fairness in working with 
the community members. Finding 48 specifically states it is 
essential for the community to have access to an independent 
consultant. 
Order VIII on page 27 requires PG&E to pay for the 
independent consultant services in an unbiased manner and 
requires the independent consultant complete specific tasks. 

Mr. Sam Knott Northern plume 
monitoring and 
replacement water 
requirements 

The law limits Water Board authority in specifying that 
replacement water can only be ordered if a discharged 
contaminant exceeds a drinking water standard in a private 
well. This means that only when the Cr(VI) level reaches or 
exceeds the drinking water standard of 10 ppb, can the Water 
Board require the replacement water. Currently no domestic 
supply well in the north contains in excess of 10 ppb Cr(VI). 
The Order requires increased monitoring in certain portions of 
the northern plume to ensure the monitoring network 
provides sufficient protection of the domestic supply wells. 

Mr. Dave 
Cheney 

Communication, 
education, and the 
USGS study 

Findings 48 and 49 of the Proposed CAO describe the 
importance of providing environmental justice to the 
community and stating the necessity of providing an 
independent consultant accessible to the community. Order 
VIII on page 27 requires PG&E to pay for the independent 
consultant services in an unbiased manner and requires the 
independent consultant complete specific tasks. The IRP 
Manager stated at the September 16, 2015, Board meeting 
that it is providing individualized, one-on-one, home visits to 
the community and the feedback has been positive. We are 
encouraged and optimistic this communication and outreach 
will continue under the new requirements. 
 
The Order allows adjustments to be made based on publically 
available findings from Dr. Izbicki. 

Community 
Advisory 
Committee 

CAC should be 
mentioned and be 
only voice for the 
community 

Though the CAC may represent many Hinkley community 
members, we are unsure if the CAC unequivocally represents 
all Hinkley community members. Instead of specifying the 
CAC, and to ensure that no group or individual is excluded 
from being heard, the Order requires an independent 
consultant to provide outreach and education to the 
community. The IRP Manager stated at the September 16, 
2015, Board meeting that it is providing individualized, one-
on-one, home visits to the community and the feedback has 
been positive. We are encouraged and optimistic this 

6-477



communication and outreach will continue under the new 
requirements. 

IRP Manager a. Overall 
comments about 
adaptive 
management 

b. Monitoring and 
Reporting 
Program 

 
 
c. Remedial targets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d. Reporting types – 

recommends 5-
year status 
reports instead of 
4 year 

 

a. The consensus text received on July 8, 2015, included 
revisions that used an adaptive management approach, 
such as requiring modifications in cleanup requirements 
based on USGS background study information. 

b. The consensus text received on July 8, 2015, addressed all 
comments, including using the Mann-Kendall statistical 
analyses and recommended using decision trees for the 
frequency of well sampling based largely on the IRP 
Manager’s suggestions. 

c. Order VI. C. 1. c) i and ii, which specifies the cleanup times, 
was based on the text in Finding 22. The cleanup times 
were based on a range of cleanup time estimates (6-23 
years to remediate 99% of the 50ppb plume and 11-99 
years to remediate 99% of the 20ppb plume) submitted in 
a report by PG&E. The cleanup times of 10 years for the 
50ppb plume and 18 years for the 10ppb plume required in 
the Order were selected by taking an aggressive approach 
based on the ranges. 
Regarding your suggestion for PG&E to run the 
groundwater flow and solute transport models annually to 
refine the forecasts of remediation progress, the 
consensus text received on July 8, 2015, requires PG&E to 
evaluate every four years its remediation progress to 
achieve the 10 year and 18 year requirements. This 
requirement follows an adaptive management approach 
and requires a workplan if remediation effectiveness must 
be increased to achieve the required time lines. 

d. Because PG&E and the Prosecution Team agreed on a 4 
year term to submit a comprehensive remediation 
evaluation report every four years, there does not seem 
any reason to change it to every 5 years.  . 

PG&E Most of PG&E’s 
comments in 
response to the 
January 21, 2015 
draft CAO were 
addressed by changes 
made to the 
September 1, 2015 
draft CAO.  The 
rationale for those 
changes were 
explained discussed 
at the September 16, 
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2015 workshop, 
which are included in 
the transcript of that 
Workshop, which is 
available on the 
Lahontan Water 
Board’s website, is 
available at the 
hearing on the 
adoption of the CAO, 
and made a part of 
the administrative 
record.  Issues that 
were not addressed 
by subsequent 
changes to the CAO 
are discussed below. 

PG&E 1  Finding 4 should be 
changed to recognize 
gradient is flatter 
than stated and that 
nearly 100% of the 
natural groundwater 
recharge comes from 
the Mojave River 

No changes were made.  Advisory Team believes that 
conflicting data exists as to gradient and recognition that 
“more than 80%” of recharge is from Mojave is substantially 
correct. 

PG&E 6. Requested changes 
to finding 8c, 
including that term 
“hot spot” be 
changed to “area of 
high concentration” 

Several of the suggested changes were made, such as 
removing reference to well 196S3 and recognizing the 
uncertainty of the source of chromium in the area.  Term “hot 
spot” was not changed, as the term aptly applies. 

PG&E 13. Requested 
changes to Finding 
19, which refers to 
investigation in the 
disputed northern 
plume area.   

Although changes were made to recognize uncertainty 
regarding the source of the chromium in the north, and does 
not require cleanup in the north during the pendency of the 
USGS Background Study, this Order still requires monitoring 
chromium concentrations in the disputed northern regions.   

PG&E 15. Requested 
changes to Finding 24 
to state that as a 
result of PG&E’s 
remedial actions, 
areas of chromium 
above the interim 
background levels 
have not substantially 
migrated from the 
South across 

Change not made.  The language in the finding acknowledges 
that the plume has been being contained.  The point of this 
finding is to provide background and support for allowing the 
Executive Officer to approve an alternate capture metric. 
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Thompson Road into 
the North Hinkley 
Valley. 

PG&E 21. Recommends 
clarifying in this order 
that PG&E can only 
be made to provide 
replacement water 
where concentrations 
of chromium exceed 
MCL. References 
comments made on 
replacement water 
requirements 
provided as 
Attachment D. 

This order does not address replacement water requirements 
set forth in other orders.  Changes to other orders can be 
made to those orders, as appropriate.  Changes were made to 
this order to address some of the comments submitted by 
PG&E in their comments on the replacement water 
requirements, including that the requirement apply to active 
wells where chromium is above the MCL and is linked to 
PG&E’s historic discharge.   

PG&E 24. Recommends 
removing finding 51, 
which refers to 
“interim remediation 
targets” for the first 
time, or defining it as 
the 10ppb and 50ppb 
interim targets for 
the southern plume.  
Recommends 
removing reference 
of “cleanup to 
background.”  

No change made.  This finding is related to CEQA, and is 
intended to note that findings required by sections 15091 and 
15093 of the CEQA Guidelines, including a statement of 
overriding considerations were adopted by the Water Board 
as part of its waste discharge requirements for the agricultural 
treatment units. 

PG&E 28. Requested that 
language be added to 
section V.D. to allow 
PG&E to demonstrate 
plume capture using 
alternative metrics 
approved by Water 
Board staff to verify 
inward plume 
capture.  

Change not made.  Consensus language provided by PG&E and 
the Prosecution Team provided some additional flexibility.  
PG&E may provide evidence of plume capture and possibly 
obtain Water Board concurrence, as was done via the June 
and October 2013 letters, without an explicit statement in the 
Order.  

PG&E 36. Recommends 
changes to 
replacement water 
requirements. 

Most recommended changes were included, except the Order 
maintains the listed requirements for the long-term 
replacement water supply report, which PG&E had 
recommended deleting.  The list of requirements will help 
ensure that PG&E addresses all of the issues the Water Board 
has identified as being necessary to be included in the report 
describing how long-term replacement water will be provided. 
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PG&E 49. Requested that 
definition of “active” 
wells in the 
monitoring 
requirements for 
water supply wells 
remove reference to 
wells that may 
become active in next 
6 months, stating that 
it is impossible to 
know what wells may 
become active in next 
six months.    

No change made.  PG&E is required to use its best efforts in 
ascertaining what wells may become active in next six months.  
Such efforts may include contacting the private well owner 
each quarter to verify well activity status. 

PG&E 58. Requested that 
Section I.G.3 be 
changed to include a 
definition of 
redundancy that is 
not based solely on a 
distance criteria, and 
instead uses a 
performance-based 
standard that 
incorporates various 
types of information.  

Change not made.  Redundant wells are defined as being less 
than 200 feet apart.  Using performance-based standards to 
determine monitoring well redundancy is problematic; more 
problematic than many other performance-based 
determinations. Therefore, the Advisory Team believes a 
prescriptive requirement is appropriate in this case. Such a 
prescription does not prevent PG&E from monitoring wells 
that are within 200 feet of each other if the hydrogeology 
indicates they monitor distinct hydrogeological regimes.  

PG&E 59. Requirements for 
mapping are 
prescriptive and are 
inconsistent with 
industry practice and 
recommendations of 
PG&E’s hydrogeologic 
team.   

Many changes were made to make the mapping requirements 
less prescriptive and more consistent with industry practice of 
using best professional judgment.  However, some changes 
were not made.  Lower aquifer must still be mapped to non-
detect levels in order to continue to keep track of the 
chromium in the lower aquifer.  Quarter-mile distancing 
between wells is retained in the southern plume area.     
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From: Dernbach, Lisa@Waterboards
To: Genera, Sue@Waterboards
Cc: Holden, Anne@Waterboards
Subject: FW: amended cleanup and abatement order/ page 13, item 4-a&b:Independent Consultants
Date: Tuesday, March 17, 2015 1:12:38 PM

Please include this comment with the others for the Draft CAO for PG&E in Hinkley.  Thanks.
 
From: elizabeth hernandez [mailto:h  
Sent: Friday, March 13, 2015 4:05 PM
To: Dernbach, Lisa@Waterboards
Subject: amended cleanup and abatement order/ page 13, item 4-a&b:Independent Consultants
 
Under the wire but, I couldn't let this pass.  Being on the CAC for the past two years I was
able to see the amount of work done to get as far as we have with Dr. Isbicki and the USGS
coming to Hinkley to study the Chrome 6 problem.  This is the only study that will, I believe,
satisfy the majority of people this event has affected.
As for the CAC, well it was because of the people involved in getting the USGS to do this
study.  I have seen how much work and total dedication  it took to accomplish this fete.  No
others in the community gave of themselves like the CAC members, especially Daron Banks,
so I read with disbelief the wording in section b. how the Discharger must develop a formal
agreement with the community to implement this requirement.  
This is an amendment not the initial order.  There should not be a statement from the Water
Board as though a Committee was being formed and this is the guidelines of such committee
and applicants would be selected and winners would be posted on the information board
when chosen.
The CAC has been there since the beginning and has shown nothing but good
accomplishments.  Why would the Water Board decide to replace them.  I can understand the
guidelines being set down, but the terminology is that PG&E will choose the Committee.
I realize not everyone agrees with the CAC and its decisions, that is to be expected, but of all
the so called groups in Hinkley, the CAC is the only one not involved in ANY litigation or
business that would profit any member.  Our only driving force is to get the truth for the
community of Hinkley. That is the only item on our agenda.
 I believe the mention of a committee  working alongside the Independent consultants should
be refered to as the CAC. Anyone who wants to help us with our cause is welcome to our
meetings, however,  mention of litigation or a future business arising from the demolition of
Hinkley will not be acceptable.
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From:
To: RB6enfproceed@waterboards
Subject: PG&E Proposed CAO
Date: Friday, March 13, 2015 11:32:53 AM

I own property in Hinkley and would like to submit comments on the water boards proposed hinkley
PG&E cleanup order. The water board should require PG&E to monitor the northern plumes more than
what is proposed.  The use of monitoring wells and domestic wells is important.  PG&E should supply
the residents in the northern area with complete whole house replacement water systems if there is an
increase of chromium 6 concentrations measured in domestic and or monitoring wells.  Residents in the
northern plume areas have been forced to drill deep wells to avoid PG&E contaminated water but also
due to that are now drinking water high in aresenic (can't win).  The water board should order full
whole house replacement water in the north and not just undersink reverse osmosis units just because
PG&E doesnt want to monitor in that area as much as they do in the south, for the residents that show
increasing trends of chromium in either domestic and monitoring wells.  The water board has even
shown proof that the chromium in the north is PG&E's responsibility.  This order should also increase
the monitoring for arsenic and uranium in the north due to PG&E remediation activity and also require
PG&E to supply whole house water to residents that are affected by PG&E arsenic, uranium, and water
elevation dropping due to their remediation.  Everyone is now focusing only on the "south" plume and
not the north plume.  The north plume is just as important as the south plume because this could have
been stopped from migrating several years ago.

Sincerely,
Sam
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From: To: Subject: Date: 

 
Attachments: 
 

 
R B6epfomceed@waterboards 
Comment  fom David Cheney, Hinkley  Ca. Wednesday, March 25, 2015 10:07:47 PM Comments 
regarding the CAO.docx 
 
Comments regarding the CAO 
 
 

 Communication and Education. 
 
Thank You for the meeting that was held at the Hinkley Community Center. I appreciate the effort 
that was made to provide information and understanding regarding the new CAO. However the 
meeting once again took the path of so many meetings in the past. The topics were diverted and 
discussion became more about old issues and items that had no business being discussed in that 
particular meeting. Chaos prevailed and much was lost in the process.  
 
 It seems that the new CAO may provide some provisions for the inclusion of other groups and 
persons that will be able to provide input to the Water Board and to PG&E. I think that this is a huge 
step forward. There are individuals and groups of people that want to be heard. Many just don’t 
want to be heard at a public meeting.  It seems to me that the CAC has transformed from an 
“advisory committee” into more of a sounding board for litigants. It would seem nearly impossible 
to me for any litigant to have a neutral position on matters involving the CAO. I am hoping that the 
future will bring more input from individual residents and groups of people that reside in Hinkley 
outside of the CAC. Limiting input to only the CAC and excluding the public opinion is a great 
injustice to the community. I feel that all individuals and groups should have access to the IRP 
manager as well as any other informative resources.  
 
 I believe that the educating of the public in regards to cleanup processes, plume definition, cleanup 
process, and determination of the new MCL, plume capture, IRZ, and other issues has failed. The 
only method available at this time is to endure the chaos of a public meeting and try and pick bits 
and pieces of information out of it. There needs to be some better means of educating the public. I 
feel that there is a strong need for a much more effective educational program. Maybe someone 
that can set up an office in Hinkley and meet with people one on one without an audience.  
 

 USGS 
As I understand it the new CAO will remain flexible to accommodate the findings of Dr. Izbicki 
and the USGS. I think that it is important to follow this information in determining the true 
background levels of different areas of Hinkley.   
 
Thank You, 
David Cheney 
Hinkley Ca. 
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From: Kouyoumdjian, Patty@Waterboards
To:
Cc: Genera, Sue@Waterboards; Niemeyer, Kim@Waterboards; Smith, Doug@Waterboards
Subject: Proposed CAO requiring PG&E to cleanup discharges of Cr 6 in groundwater in Hinkley
Date: Thursday, March 19, 2015 3:46:47 PM

Good afternoon Mr. Cheney:

Thank you for your request and I apologize for not having responded sooner.  I can grant you an
extension until March 26 for submitting public comments to the Regional Board for the draft CAO.

Patty Zwarts Kouyoumdjian
Executive Officer
Lahontan Regional Water Quality Control Board
2501 South Lake Tahoe Blvd.
South Lake Tahoe, California 96150
(530) 542-5412

-----Original Message-----
From: Dave 
Sent: Friday, March 13, 2015 11:52 PM
To: RB6enfproceed@waterboards
Subject: Request for extension to submit public comment.

Hello. I am not able to get back to my computer to submit my comment. Dealing with some family
issues. May I submit next week?
Thank You. David Cheney. Hinkley Ca.
Sent from my iPhone
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                             March 12, 2015 

Dear Lauri Kemper,       

As a member of the CAC and on behalf of the CAC, we are responding to the Proposed Cleanup and 

Abatement Order (CAO) No. R6V-2015-Prop Issued on January 21, 2015 by the Water Board.  The CAC 

would like to have clarification on the rational as to why the CAC is not mentioned in CAO No.R6V-2015-

Prop. 

The CAC would like the language from the original order CAO No. R6V-2011-0005A1 section 4b to be 

included into the current CAO No.R6V-2015-Prop.  The language we suggest to be included into the 

current CAO is the following:   

 “The Community Advisory Committee is the only existing group that may currently be viewed as 

representing the community.” 

If the Water Board does not find it relevant for the CAC to be mentioned in CAO No.R6V-2015-Prop, 

then the CAC would like the Water Board to formally acknowledge that the CAC is the voice for the 

community.  

We look forward to continuing to work with the Water Board and other stakeholders to ensure that the 

plume is properly defined and that the correct remedy is implemented in Hinkley. 

Sincerely,  

Barbara Ray 

CAC Member  
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March13, 2015  

 
Anne Holden, PG 
Lisa Dernbach, PG, CHG, CEG  
Lauri Kemper, PE 
California Regional Water Quality Control Board, Lahontan Region 
2501 Lake Tahoe Boulevard 
South Lake Tahoe, California96150  
 
RE:  IRP Manager (and Select CAC Comments) Regarding the California 

Regional Water Quality Control Board Lahontan Region Cleanup and 

Abatement Order (CAO) No. R6V-2015-Prop, Issued on January 21, 

2015. 
 
Dear Anne, Lisa and Lauri: 
 
The Hinkley Chromium-6 Groundwater Remediation Project’s “Independent 

Review Panel (IRP) Manager” and the Hinkley Community Advisory Committee 

(CAC) thank the California Regional Water Quality Control Board, Lahontan 
Region (Water Board) for providing an opportunity for public comment on the 
Proposed Cleanup and Abatement Order No. R6V-2015-Prop (the Proposed 
CAO) issued on January 21, 2015.  
 
Community stakeholders are very much aware that the Proposed CAO is an 
important milestone for the Hinkley Groundwater Remediation Program that will 
set regulatory requirements for the management of Pacific Gas & Electric’s 

(PG&E) Chromium-6 (Cr6) discharge for the next 5 to 10 years, critical “treatment 

years,” when the Community will be expecting to see the currently defined plume 
shape decrease in size.   
 
1. Introductory Remarks 

 
The Proposed CAO is a major step in the long cleanup pathway depicted in 
Figure 1. Figure 1 has been used by the IRP Manager several times during 
community meetings to explain to the Hinkley Community the major steps in the 
long pathway to cleanup. In the function of the independent technical reviewer 
we strongly advocate that future permits be formulated with the flexibility to allow 
for “adaptive management” and “operational optimization” best practices to 

thereby insure that the final remedy is protective of human health and the 
environment.  
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During our IRP work, we are constantly reminded of the fact that Community 
stakeholders wish to be assured that future groundwater remedial actions and 
remediation progress are appropriately monitored to measure clean up 

performance versus the remedial targets1, which are outlined and discussed 
in the Proposed CAO. A flexible CAO that incorporates “adaptive management” 

will help insure the final remedial approach will be based on the most current 
information, and allow the program to be optimized on the basis of new in-coming 
data and information. 
 
Herein the IRP Manager is submitting formal comments on the Proposed CAO2. 
We have also briefed and extensively consulted with the CAC over a series of six 
regularly scheduled Thursday-evening meetings (during February and March) at 
the IRP Manager’s office in Hinkley. In these two-hour meetings we have 
condensed and interpreted the CAO, and explained how the operational path-
forward is expected to function under the governance of the CAO. As usual, we 
have made extensive use of charts and diagrams to explain the CAO and the 
“clean up –vision” it will drive. The CAC understands and agrees with the Water 

Board’s proposed approach of using adaptive management3 to optimize the 
operations and “right-size” the final remedy and associated monitoring program. 

Some of the CAC’s comments are also included in this letter.  
 
As discussed in the Proposed CAO, the Cr-6 Plume is defined as three distinct 
sections shown in Figure 2. Figure 2 shows the Southern, Northern Hinkley 
Valley and Harper Dry Lake Valley plumes. Each of these areas has specific 
monitoring criteria outlined in the Water Board’s Proposed MRP.  
 
Our two main comments focus on the Water Board’s MRP and the Remedial 

Targets. 
 
 
 
 
                                                 
1  The IRP Manager does wish to acknowledge and record that the remedial targets have (in part) been 

established as the result of an extensive plume modeling and remediation forecasting effort by PG&E. This 
work was complex. The IRP Manager has spent considerable time with key Community leaders and the CAC 
to explain the plume modeling activities and computations. These parties acknowledge and appreciate the 
efforts of both the Water Board and PG&E to make the plume modeling and “plume shape forecasting” work 
as understandable as possible. This was achieved via presentations, workshops with significant Q&A 
sessions and accompanying handouts. 

2  California Regional Water Quality Control Board, Lahontan Region. 2015. Cleanup and Abatement Order 
[Proposed] No.R6V-2015-Prop 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. January 21. 

3  Lauri Kemper, Assistant Executive Officer, presented her approach to adaptive management during the 
January 22, 2015 Hinkley Community Meeting at the Community and Senior Center. The adaptive 
management approach was further described at the Water Board Public Meeting and Hearing on the 
Proposed CAO in Hinkley on February 26, 2015.  
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2. Water Boards Monitoring Reporting Plan Comments 

 
Water Board Response to PG&E Draft MRP4 Issued on December 19, 2014 

 
On page 10, items 35 through 37 of the Proposed CAO, the Water Board 
responded to PG&E’s draft MRP submitted on December 19, 2014. The Water 

Board stated the following: 
 
Water Board staff has reviewed PG&E’s Draft MRP and does not agree that 

reducing the number of monitoring wells and frequency of monitoring to the full 

extent proposed is appropriate at this time. The basis for this is as follows: 

 

1. Remediation system expansion is still ongoing in the southern plume area. 

For example, expansion of the Ranch agricultural treatment unit (ATU) 

was completed in third quarter 2014; construction of new ATUs in the 

southern portion of the southern contiguous plume are planned and under 

construction. In-situ remediation zones may be expanded over current 

operations. Expansion of remediation systems will result in increased 

groundwater extraction, infiltration, and treated water injection over what 

has occurred in the past. For this reason, quarterly sampling at key 

monitoring wells is required until expanded systems have been operating 

for a length of time to detect and react to any unforeseen changes to 

water quality in the southern plume area. Also, in the “western finger” 

area, quarterly sampling is required to verify that recent remediation 

efforts are effective in achieving target concentrations. 

2. The extent of chromium in groundwater remains incompletely defined in 

the northeastern part of the southern plume area and much of the 

northern plume’s area. Additionally, because containment actions are not 

being currently implemented, the two northern plumes continue to migrate 

with natural groundwater flow, continuing to threaten beneficial uses. Until 

the chromium plume is completely defined and contained from migration, 

quarterly monitoring of certain private supply and monitoring wells is 

needed to track chromium concentration changes and protect public 

health. The “Groundwater Monitoring and Reporting Program, CAO 

No.6V-2-015-Prop”, shown in Attachment 8, however, allows quarterly 

sampling of certain multi-depth monitoring wells to be reduced to semi-

annual and annual basis under certain conditions. Such conditions 

include when chromium levels decrease in wells to levels below criteria 

set for quarterly monitoring. 

 

                                                 
4  CH2M Hill. 2014. Draft Groundwater Monitoring and Reporting Program, Pacific Gas and Electric Company, 

Hinkley Compressor Station, Hinkley, California. December 19. 
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In follow-up to the above Water Board Comments, the IRP Manager’s Comments 

regarding PG&E’s Draft MRP are the following: 

 
One hundred seventy groundwater monitoring (170) wells were proposed for 
monitoring in PG&E’s Draft MRP (161 upper aquifer and 9 lower aquifer 
monitoring wells). The sampling frequency at each well was conditioned upon 
two factors: 1. the results of a Mann-Kendall Trend Analysis, and 2. the 
magnitude of the Cr-6 measurement versus the currently established 3.1ppb Cr-6  
background number. Monitoring wells that are less than the current background 
number, and show a decreasing Man-Kendall trend were proposed to be 
sampled less frequently. Monitoring wells that were above the background 
number and had an increasing Mann-Kendall trend were proposed to be sampled 
quarterly. The IRP Manager agrees that using an agreed upon, universally-
employed statistical method should be part of the criteria used to determine the 
sampling frequency at monitoring wells. However, the IRP Manager does have 
continuing questions about the number of monitoring wells that were proposed in 
PG&E’s Draft MRP, when the aforementioned two criteria are applied to the 

monitoring well Cr-6 data. 
 
For the domestic well sampling program, PG&E proposed sampling 90 domestic 

wells. PG&E proposed to sample 84 domestic wells on a semi-annually basis 
and 6 domestic wells on a quarterly basis. In the interests of data transparency 
and “being a good neighbor,” the IRP Manager’s recommends that any domestic 
well within the affected area should be sampled if 1) the wells are in use, and 2) if 
the owner allows the well to be sampled. As the upgraded remedy starts to more 
effectively treat the plume and new concentration trends are established, this 
recommendation should be revisited; say in 2017.  
 
The IRP Manager and the CAC acknowledge PG&E’s effort in carefully and 

logically analyzing the metrics of the existing program, then in turn proposing a 
re-sized program for future monitoring. The IRP Manager also acknowledges 
PG&E’s efforts at incorporating our preliminary comments on the Draft MRP, 
which were described in our October 20, 2014 letter addressed to the Water 
Board. In addition, most key stakeholders (PG&E, Water Board, CAC, IRP 
Manager, USGS and community members) participated in a Technical Exchange 
Meeting (TEM) in November 13, 2014 to discuss the content for the Draft MRP.  
 
The IRP Manager has long-noted that the well sampling decision-making logic 
should be cast in the form of “decision-trees,” so that in the long-term there are 
no misunderstandings regarding the scope and frequency of the groundwater 
monitoring program. Decision-tree thinking was incorporated into PG&E’s Draft 
MRP; however, we have a few further suggestions to offer to improve the 
Decision Trees that we suggest become a part of the Water Board’s MRP.  
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Further Comments on PG&E’s Decision Tree for the Southern Plume: 
 

 If a monitoring well that has had its sampling frequency reduced shows 
an increasing Mann-Kendall trend in future sampling events, and is above 
background levels, then that monitoring well should be sampled quarterly, 
along with the nearest upgradient and downgradient monitoring wells; 

 If future remediation activities shows groundwater levels are affected at 
certain monitoring wells (i.e. monitoring wells sampled semi-annually or 
annually) then those monitoring wells should be sampled quarterly; 

 If future sampling events for a monitoring well cluster show an increase in 
the Mann-Kendall trend, then all the monitoring wells in the cluster should 
be sampled quarterly; and finally and importantly, 

 Pertinent, timely, information from the forthcoming three to four year 
USGS Background Study (BGS) should also be considered in decision-
making. We feel this is both technically and administratively important, 
given the innovative, new information the study could inject into the 
project, combined with the significant interest and belief the Community 
has in the study.  For example: 

o Perhaps the decision tree could be suitably annotated to 
acknowledge the BGS, and, 

o The CAO could discuss the existence of the BGS, and with 
reference to adaptive management practices, discuss how BGS-
generated data and information could be considered in making 
future modifications to the MRP. Such thinking would seem to be 
consistent with the Water Board’s and PG&E’s remedial culture of 
“adaptive management”, here simply applying it to plume 
monitoring. (e.g., if an area is shown to contain anthropogenic Cr6 
or geogenic Cr6 then this observation should be taken into 
account regarding sampling frequencies). 

 
IRP Manager Comments on PG&E’s Decision Tree for the Northern Plume: 
 

 Mann-Kendall analyzed trends should also be a component of this 
decision tree on whether to change the sampling frequency at the 
northern monitoring wells (adaptive management); and, 

 If the concentration increases at a monitoring well in the North and is 
above the background number then the nearest upgradient and 
downgradient monitoring well’s data specifically evaluated, and a change 

in the well’s sampling frequency should be considered.  
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The above IRP Manager comments regarding plume monitoring are also based, 
in part, on Project Navigator, Ltd.’s extensive experience in working on many 
significant groundwater remediation programs in the Los Angeles basin, where 
after the completion of significant groundwater site assessment programs, and 
the installation of a site remedy, the scope of future groundwater monitoring 
efforts was “right-sized” to match the location of known release point-created 
impacts, and future remedy operations.  
 
The IRP Manager has also, extensively, separately briefed, CAC Members on 
the Proposed CAO and associated MRP. Somewhat naturally, and consistent 
with the CAC’s (more conservative) prior opinions about any changes which 

would reduce the frequency and scope of the monitoring program, the CAC 
continues to advocate that all monitoring and domestic wells in the current 
program continue to be sampled at the current frequency until the completion of 
the USGS background study. The CAC asserts that once the background study 
is completed, and if defined monitoring wells can be proven to not have been 
impacted by the Cr6 release from the compressor station, then those wells could 
be removed from the groundwater monitoring program5. 
 
IRP Manager’s Specific Comments regarding the Water Board’s Proposed CAO 

MRP6 

 
Southern Plume Area, Including “Western Finger” and Lower Aquifer 

 

 A footnote should be included clarifying that the “maximum background 

values” is computed at the 95% Upper Tolerance Limit.  

 A discussion of why the maximum value is used instead of the average 
should also be included in the text. Hinkley community and CAC 
Members would like to see the rationale discussed in the Proposed CAO. 

 Our overall suggestions to this section of the Proposed MRP include the 
following: 

o Use of the criteria in this section to develop a decision-tree to better 
explain the logic of sampling frequency at monitoring wells (See 
above discussion in this letter); 

                                                 
5  Note that the IRP Manager believes, and has discussed with the CAC that there is a “middle ground”, they 

should consider, given the CAC’s strong endorsement of the BGS. That is, as mentioned above in this letter, 
if the BGS study delivers new, monitoring-pertinent information into the program, under the best-practices 
philosophy of “adaptive management,” this information should be considered in future decision-making on the 
scope and frequency of the groundwater monitoring program. The CAO could acknowledge this and allow 
PG&E a mechanism to submit a plan based on the new data. 

6  The Water Board’s MRP is included as Attachment 8 of the Proposed CAO. 
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o Using statistical tools such as the Mann-Kendall analysis to define the 
stability of the Cr-6 profile at monitoring wells to thereby establish the 
sampling frequency; 

o If the Cr-6 measurement in a less-sampled monitoring well (semi-
annual or annual) contained within a monitoring well cluster exceeds 
the monitoring well in the same cluster with the highest Cr-6 
concentration, then that less-sampled monitoring well should be 
converted to being sampled on a quarterly basis; 

o If a monitoring well that is sampled annually or semi-annually shows 
an increased statistical trend, and rises above the maximum 
background number in that area, then that monitoring well should be 
sampled on a quarterly basis. Also it is recommended that nearest 
downgradient and upgradient monitoring wells should also be 
considered for quarterly sampling until the elevated levels of Cr-6 are 
better understood and identified; 

o Clarification sought on section C.1.b. “Semi-annual sampling in the 

second and fourth quarter of each year at multi-depth monitoring wells 

showing the second and third highest hexavalent or total chromium 

detection above maximum background levels as of fourth quarter 

2014.” Do the words “and third” require to be deleted in section C.1.b 

since section C.1.c. discusses “the third highest hexavalent 

detections”?  

o Is annually the minimum sampling frequency for monitoring wells in 
the southern plume area? ; 

o We recommend a map of the sampling program for the southern 
plume area be included in the MRP; and 

o We recommend a table identifying all monitoring wells and sampling 
frequencies to be included in the MRP. 

 
Figures 3 to 6 describe the IRP Manager’s interpretation of the Water Board’s 

proposed monitoring well sampling program for the southern plume area. Figure 

3 shows the monitoring wells that fall under requirements I.C.1 in the MRP for 
monitoring wells greater than or equal to maximum values as of the fourth 
quarter, 2014.  A total of 170 monitoring wells fall into this category and consist 
of 132 quarterly and 38 semi-annual monitoring wells. Figure 4 shows 
monitoring wells that fall under requirements I.C.2 for wells with concentrations 
less than maximum background values as of fourth-quarter, 2014. A total of 132 

monitoring wells fall into this category, consisting of 30 quarterly and 102 
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semi-annual monitoring wells. Monitoring wells that are under quarterly sampling 
in accordance with requirement I.C.2 of the MRP are defined as “unstable7”.   
 
Figure 5 shows monitoring wells under requirement I.C.3 for the “Western Finger” 

located west of Serra Road. 7 monitoring wells fall under this category 
consisting of 2 quarterly, 2 semi-annual and 3 annual monitoring wells. 
Figure 6 shows the monitoring requirements for the lower aquifer in accordance 
with I.C.4. A total of 13 monitoring wells are included, consisting of 10 

quarterly and 3 semi-annual monitoring wells. These maps, prepared by the 
IRP Manager’s staff indicate that the southern plume will be comprehensively 

monitored via the Water Board’s proposed monitoring plan. 
 
However,  and most importantly, the IRP Manager continues to suggest 

using a “decision-tree” approach for the southern plume area monitoring 

program to allow for “adaptive management” best practices to “right-size” 

the monitoring program, especially in light of new in-coming data (e.g. 

either as result of routine monitoring, or via the BGS).  

 
Northern Plume(s) Area 

 

The IRP Manger’s suggestions regarding the southern plume area are also 

applicable to the Northern Plume, although we await the results of the BGS 
which will help answer how significant PG&E’s Cr-6 contribution might be to the 
northern-measured impacts which exceed 3.1 ppb Cr6. Section I.D of the 
Proposed Monitoring Plan lays out the monitoring plan for the northern plume(s) 
area. Our additional comments and questions are:  

 What is the minimum sampling frequency for monitoring wells in the 
northern plume area?; 

 What is the general sampling reduction plan for monitoring wells 
discussed in Section I.D.4 (e.g. quarterly → semi-annual → annual)?; 

 
Figure 7 shows the IRP Manager’s interpretation of the sampling program in the 
Northern Plume(s) Area. 
 

Monitoring External to Currently Defined, Site-Wide, Plume Boundaries in the 

Upper Aquifer 

 

Figure 8 shows the monitoring wells that are under requirement I.E.  

Under I.E there are 161 monitoring wells. They consist of 5 quarterly, 128 

semi-annual and 28 annual monitoring wells. Our suggestions regarding 

                                                 
7  The Water Board defines “unstable” as any chromium detection above maximum background levels since 

first quarter 2013. 
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Section I.E is that statistical trends (e.g. Mann-Kendall test) should be a 
component to determine the sampling frequency in this area. 
 

Domestic/Community/Agricultural Water Supply Wells, Northern Plumes 

 

The IRP Manager is in agreement with the Water Board’s Northern Plume 

Domestic Well Sampling program outlined in section I.F. However, we seek 
clarification regarding what is the minimum sampling frequency for domestic 
wells in the Northern Plume Area.  
 

Figure 9 shows the location and sampling frequency for domestic wells in the 
Northern Area as interpreted by the IRP Manager. A total of 13 domestic wells 
are included under section I.F, consisting of 2 quarterly and 11 annual 
monitoring wells. 
 

No Monitoring Well Sampling is Required for the Following Location 

 

The IRP Manager is in agreement with Section I.G.1 and I.G.3 requiring no 
sampling specifically for the area southwest of the Lockhart Fault and redundant 
monitoring wells less than 200 ft screen across the same depth in the aquifer. 
The CAC, however, has different opinions8 about the “no further monitoring” 

areas. (The IRP Manager has spent significant time with the CAC during the past 
2 years describing groundwater flow directions, (and the information and data 
about how to deduce such), and how today’s Cr-6 impacts are a result of 
present-day and historical groundwater flow directions).   
 
Other Comments on Water Board MRP 

 

o On page 11 of the MRP, the Cr (VI) and Cr (T) values for DMW-03 are 
320 ppb and 360 ppb, respectively. The well associated with this data for 
the Third Quarter 2014 is PMW-03, and not DMW-03.  

o Figures 10 and 11 are the IRP Manager’s interpretations of the Water 

Board’s monitoring wells for evaluating compliance with the CAO cleanup 

requirements for the Southern Plume to the 10 ppb and 50 ppb targets. 
 
 
 
 
 
                                                 
8  The CAC does not agree with I.G.3, which advises that no monitoring wells East of Dixie Road should be 

sampled. The CAC believes that historical pumping in this area could have pulled Cr-6 towards this area.  
This opinion is consistent with earlier CAC-thinking that there be no change in monitoring well sampling until 
the background study is completed and the source of Cr in this area has been identified.  

 

6-495



RE: IRP Manager’s Comments on Proposed CAO No.6V-2015-Prop Managing Strategies into Tactical Action 
 

 

 
 10 of 13 

3. Remedial Targets 

 
Cleanup Requirements 

 
According to numerical calculations conducted by PG&E the cleanup 
requirements timeframe targets required under the proposed CAO may not be 
feasible as presented in PG&E Remedial Timeframe Assessment9. The remedial 
timeframe assessment was conducted only for the southern plume and targeted 
the 10ppb and 50ppb threshold. PG&E’s complex numerical model is based on 
key input parameters (e.g. boundary conditions, hydraulic conductivity, pumping 
rates, injection rates etc.).The IRP Manager is fully cognizant and appreciative of 
the complexity and difficulties inherent in PG&E’s significant efforts in plume 

location modeling and remedial performance forecasting. We are also 
appreciative of the presentations and clear report graphics delivered over the 
past 8 months as the modeling effort has progressed. We also recognize that, 
despite the model’s possible limitations10, the use of such a modeling tool will be 
a key component of future plume management activities.  
 
We suggest that the PG&E numerical model should be run annually, and 
updated biannually, to constantly refine the forecasts for the Cr-6 distributions in 
the next 5, 10 , 20,30 and 40 years. Such information on predicted future trends 
via the model, based on newly updated data, will be of interest to the Hinkley 
Community. If future field conditions are modified (construction changes to the 
IRZ or ATUs), then adaptive management principles should be applied to 
appropriately, realistically, adjust the remedial targets to insure that the proposed 
timeframes are feasible.   
 
Finally, the IRP Manger would like further clarification and logic on how the Water 
Board determined the cleanup timeframe11 for the Lower Aquifer, which is 
discussed in Section VI.B.b. 
 

 

 

 

 

 

                                                 
9  Arcadis. 2014. Remedial Timeframe Assessment, PG&E Hinkley Compressor Station, Hinkley, California. 

June 30. 

10  If the actual field conditions are not reflective of the key variables in the model, then the results of the 
numerical model may not be sufficiently representative of current and future conditions (e.g. changes in 
pumping rates or future modifications to the IRZ).  

11  December 31, 2018. 
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4. Other Comments  

 

4.1 Reporting Types 

 
We agree with the reporting requirements outlined in the Proposed CAO, except 
for the Four-Year Comprehensive Cleanup Status and Effectiveness Reports. 
The United States Environmental Protection Agency (EPA) requires responsible 
parties who are remediating a site which is in the operations and maintenance 
phase of work to prepare a major report every five years to evaluate the 
performance of the remedy. Five Year Review reports evaluate if the remedy is 
working as designed and is protective of human health and the environment. We 
recommend that the Water Board require the preparation of “5-Year Status 
Reports” evaluating the effectiveness of the remedy to evaluate if the remedy is 

continuing to be protective of human health and the environment. “5-Year Status 
Reports” could be prepared in accordance with EPA guidelines12.  
 
4.2 Groundwater Monitoring Reporting 

 

We suggest that the Quarterly Reports include a Summary Table of all the wells 
that are part of the MRP with the associated sampling frequencies for both 
domestic and monitoring wells. Wells that are candidates for both a reduction, 
and conversely an increase, in their sampling frequencies should be identified 
and discussed in the text of the report. 
 
As the project matures and Quarterly Reporting becomes more “mature”, we 

expect that the Water Board and PG&E will discuss how to optimize reporting, 
with an emphasis on clarity and highlighting changes from the prior reporting 
periods. We have recently observed O&M Reports using a succinctly prepared 
“Observations and Activities Risk Register,” symbol and color coded in a tabular 

format, in O&M reporting. That might be a good approach here, especially as the 
Community will still be interested in plan-modifications as the project advances 
over the next decade.  
 
4.3 Criteria for Removal or Abandonment of Inactive Domestic Wells from the 

Sampling Program 

 
The IRP Manager and the CAC are in agreement with the Water Board’s 

decision that if a PG&E owned domestic well is screened in both aquifers, then 
this well should be properly abandoned to eliminate the risk of any cross 
contamination of Cr6 from one aquifer to the other.  
 

                                                 
12  U.S. EPA, 2001.  OSWER No. 93355.7-03B-P: Comprehensive Five-Year Review Guidance. June.   
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Page 13, item 44 defines “affected wells”13, however, no list is provided in the 
Proposed CAO indicating which wells are considered to be “affected wells”. We 

suggest including language in the text specifically identifying “affected wells” or 

verifying that there are no “affected wells” in the “affected area14”. 
 
4.4 Replacement Water Supply 

 
The IRP Manager and the Hinkley Community15 understand that the Water Board 
cannot require PG&E to provide replacement water to Hinkley residents that is 
below the California Maximum Contaminant Level (MCL) of 10 ppb for Cr-6, as 
described in the Olin Order16. The IRP Manager has extensively discussed with 
the CAC, the specific implications of this Order as it applies to Hinkley and Cr-617.  
 
5. Conclusions  

 
It is our continuing objective in the IRP Manager role, to assist the Community 
project stakeholders participate in the technical and regulatory process towards a 
right-sized groundwater Cr-6 treatment and monitoring program, which all parties 
believe is adequate to (a) measure the progress of the remedy, and (b) continue 
to insure the protectiveness of human health and the environment. 
 
The IRP Manager and staff continue to be thankful for the opportunity, on behalf 
of the Community, to contribute to the solution of Hinkley’s Cr-6 groundwater 
issues.   
 
Should you have any questions or comments, please feel free to contact either of 
the undersigned via email or phone: 
 
Dr. Raudel Sanchez: rsanchez@projectnavigator.com, 714-388-1821. 
Dr. Ian A. Webster: iwebster@projectnavigator.com, 714-863-0483. 
 

                                                 
13  “Affected Wells” are defined as domestic wells or community wells in the affected area containing chromium 

in concentrations (measured at any time by PG&E or the local, state or federal agencies) that are above the 
primary drinking water standards of 10 ppb Cr(VI) or 50 ppb Cr(T). 

14  Which is the area encompassed by a line drawn 1-mile external to the most recently computed Cr-6 
groundwater plume as defined by the 3.1ppb Cr6 cut off number. 

15  The topic of the Water Board being unable to require PG&E to supply replacement water to locations where 
Cr6 measurements are less than the Cr6 MCL of 10 ppb, has been extensively addressed by the Water 
Board during the past 9-months at the monthly Community Meetings. 

16  State Water Board Quality Order 2005-2007 states that the discharger is required to provide replacement 
water only when state or federal standards are exceeded.  

17  Despite this, the CAC continues to assert that PG&E should provide an alternative water supply to Hinkley 
residents that have been “affected” by PG&E Cr-6 discharge. 
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Sincerely yours, 
 

 
Raudel Sanchez, Ph.D.   Ian A. Webster, Sc.D.   
Project Manager    Hinkley IRP Manager    
 
Attachments  

 

Figure1:  The Proposed Cleanup and Abatement Order (CAO) is a Major Step 
in the Long Cleanup Pathway 

Figure 2:  Southern and Northern Plumes 

Figure 3: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IC1: At wells with concentrations greater than or equal to 

maximum background values as of fourth quarter 2014 

Figure 4: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IC2: At wells with concentrations less than maximum 

background values as of fourth quarter 2014 

Figure 5: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IC3: “Western Finger” (west of Serra Road) 

Figure 6: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IC4: Lower Aquifer 

Figure 7: Proposed CAO Groundwater Monitoring and Reporting Program 
Section ID: Northern Plumes Area 

Figure 8: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IE: Outside Plume Boundaries (Site-wide), Upper Aquifer 

Figure 9: Proposed CAO Groundwater Monitoring and Reporting Program 
Section IF: Domestic/Community/Agricultural Water Supply Wells, 
Northern Plumes 

Figure 10:  Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume (10 ppb Target) 

Figure 11:  Monitoring Wells for Evaluating Compliance with CAO Cleanup 
Requirements for Southern Plume (50 ppb Target) 

 
 
CC:  CAC Members 
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FIGURE 1 

Proposed Cleanup and Abatement Order (CAO) is a 

Major Step in the Long Cleanup Pathway 
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FIGURE 2 

Southern and Northern Plumes 

Northern Plume 

Southern Plume 

3.1 ppb Cr (VI) 
3.2 ppb Cr (T) 

3.1 ppb Cr (VI) 
3.2 ppb Cr (T) 

(3rd Q 2014 data) 

6-501



March 13, 2015 
IRP Manager’s Comments on Proposed CAO No. R6V-2015-PROP 

FIGURE 3 

Proposed CAO Groundwater Monitoring and Reporting Program 

Section IC1: At wells with concentrations greater than or equal to 

maximum background values as of fourth quarter 2014 

Quarterly sampling 

All single monitoring wells and multi-depth monitoring wells showing the 
highest hexavalent or total chromium detections. 
 
Semi-annual sampling (2nd & 4th Qtr) 

Multi-depth monitoring wells showing the second and third highest 
hexavalent or total chromium detections above maximum background 
levels. 
 
Annual sampling (4th Q) 

All multi-depth monitoring wells showing the third highest hexavalent or 
total chromium detections. 

Monitoring Wells 
  Total 170 
 Quarterly 132 
 Semi Annually 38 
 Annually 0 
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FIGURE 4 

Proposed CAO Groundwater Monitoring and Reporting Program 

Section IC2: At wells with concentrations less than maximum 

background values as of fourth quarter 2014 

Monitoring Wells 
  Total 132 
 Quarterly 30 
 Semi Annually 102 
 Annually 0 

Quarterly sampling 

All monitoring wells showing unstable hexavalent or total chromium 
detections below maximum background levels. 
 
Semi-annual sampling (2nd & 4th Qtr) 

All monitoring wells showing stable* hexavalent or total chromium 
detections below maximum background levels. 
 
Annual sampling (4th Q) 

All monitoring wells showing hexavalent or total chromium detections 
that have always been below maximum background levels and were 
installed and sampled by January 2011. 

*  "Stable" is defined as all chromium detections below maximum background levels 

since first quarter 2013. Once four consecutive sampling events show chromium 

concentrations below maximum background levels, sampling frequency can be 

reduced to annual sampling. 

6-503



March 13, 2015 
IRP Manager’s Comments on Proposed CAO No. R6V-2015-PROP 

FIGURE 5 

Proposed CAO Groundwater Monitoring and Reporting Program 

Section IC3: “Western Finger” (west of Serra Road) 

Quarterly Sampling within the Plume  

All monitoring wells showing hexavalent or total chromium detections 
above the maximum background levels. 
 
Semi-annual Sampling (2nd & 4th Qtr) 

Multi-depth monitoring wells showing hexavalent or total chromium 
detections at or below the maximum background levels. 
 
 
If four consecutive or four out of five samples in different sampling periods 

detect chromium in monitoring wells at increasing or decreasing 

concentrations that puts the well into one of the above categories, the 

Discharger shall increase or decrease, respectively, the sampling frequency 

accordingly.  

Monitoring Wells 
  Total 7 
 Quarterly 2 
 Semi Annually 2 
 Annually 3 
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FIGURE 6 

Proposed CAO Groundwater Monitoring and Reporting 

Program Section IC4: Lower Aquifer 
Quarterly Sampling within the Plume 

All lower aquifer monitoring wells showing hexavalent or total chromium 
detections above the non-detect level. 
 
Semi-annual Sampling outside the Plume (2nd & 4th Qtr) 

All lower aquifer monitoring wells showing hexavalent or total chromium 
detections at or below non-detect level. 
 
 
If four consecutive or four out of five samples in different sampling periods 

detect chromium in monitoring wells at increasing or decreasing 

concentrations that puts the well into one of the above categories, the 

Discharger shall increase or decrease, respectively, the sampling frequency 

accordingly. 

 

If a single well, or all depths at a multi-depth monitoring well location contain 

less than the maximum background levels for four or more consecutive 

sampling events with a stable or decreasing trend, monitoring should follow 

section E for Outside Plume Boundaries.  

Monitoring Wells 
  Total 13 
 Quarterly 10 
 Semi Annually 3 
 Annually 0 
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FIGURE 7 

Proposed CAO Groundwater Monitoring and Reporting 

Program Section ID: Northern Plumes Area 

The Northern Plumes area is 
defined as north of Thompson 
Road and into the Harper Dry 
Lake Valley. Plume(s) may be 
contiguous or non-contiguous. 

Quarterly Sampling within the Plume  

All single monitoring wells and at multi-depth monitoring wells 
showing the highest hexavalent or total chromium detections greater 
than the maximum background levels as of 4th Q 2014.. 
 
If four consecutive or four out of five samples in different sampling periods detect chromium in 

monitoring wells at decreasing concentrations that puts the well into one of the below 

categories, the Discharger may decrease the sampling frequency accordingly. In this instance, 

the new well showing the highest chromium concentrations greater than the maximum 

background levels is then moved to a quarterly sampling frequency. 

 
Semi-annual Sampling outside the Plume (2nd & 4th Qtr)  

Multi-depth monitoring wells showing the second highest hexavalent 
or total chromium detections as of 4th Q 2014. 
 
Annual Sampling (4th Qtr) 

All multi-depth monitoring wells showing the third highest hexavalent or 
total chromium detections as of 4th Q 2014. 
 

Monitoring Wells 
  Total 74 
 Quarterly 25 
 Semi Annually 30 
 Annually 19 

For wells in semi-annual or annual sampling frequency, if 

two consecutive or two out of three samples in different 

sampling periods detect chromium in monitoring wells at 

increasing or decreasing concentrations that puts the well 

into another of the above categories, the Discharger shall 

increase or decrease, respectively, the sampling 

frequency accordingly.  

 

If a single well or all depths at a multi-depth monitoring 

well location contain less than the maximum background 

levels for four or more consecutive sampling events with a 

stable or decreasing trend, monitoring should follow 

section E below for Outside Plume Boundaries. 
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FIGURE 8 

Proposed CAO Groundwater Monitoring and Reporting Program 

Section IE: Outside Plume Boundaries (Site-wide), Upper Aquifer 

Quarterly Sampling 

All monitoring wells showing hexavalent or total chromium detections 
between 3.0 ppb Cr(VI) or 3.1 ppb Cr(T) and 80 percent of the 
maximum background levels (i.e., 2.5 ppb Cr(VI) or 2.6 ppb CrT) as of 
4th Q 2014. 
 
Semi-annual Sampling (2nd & 4th Qtr)  

All monitoring wells showing hexavalent or total chromium detections 
less than 80 percent of the maximum background levels (i.e., 2.5 μg/l 
Cr(VI) or 2.6 ppb CrT) as of 4th Q 2014. 
 
Annual Sampling (4th Qtr) 

All monitoring wells showing hexavalent or total chromium detections 
less than 2.5 ppb Cr(VI) or 2.6 ppb CrT in four or more consecutive 
sampling events with a stable or decreasing trend. 
 
If four consecutive or four out of five samples in different sampling periods detect 

chromium in monitoring wells at increasing or decreasing concentrations that puts the 

well into one of the above categories, the Discharger shall increase or decrease, 

respectively, the sampling frequency accordingly. 

Monitoring Wells 
  Total 161 
 Quarterly 5 
 Semi Annually 128 
 Annually 28 
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FIGURE 9 

Proposed CAO Groundwater Monitoring and Reporting Program Section IF: 

Domestic/Community/Agricultural Water Supply Wells, Northern Plumes 
For the northern plume area, the following sampling requirements apply to all 

water supply wells one-half mile down gradient and cross gradient of any 

northern plume area monitoring well showing detections of total or hexavalent 

chromium above maximum levels.  

Monitoring Wells 
  Total 13 
 Quarterly 2 
 Semi Annually 0 
 Annually 11 

Quarterly Sampling 

All domestic and community wells having hexavalent or total chromium 
detections at or above drinking water standards following any sampling 
event. 
 
Semi-annual Sampling (2nd & 4th Qtr)  

All domestic and community wells having hexavalent or total chromium 
detections at or above the maximum background levels. 
 
Annual Sampling (4th Qtr) 

All domestic and community wells having hexavalent or total chromium 
detections below the maximum background levels. 
 
If two consecutive or two out of three samples in different sampling periods detect 

chromium in supply wells at increasing or decreasing concentrations that puts the well 

into one of the above categories, the Discharger shall increase or decrease, 

respectively, the sampling frequency accordingly.  
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March 13, 2015 
IRP Manager’s Comments on Proposed CAO No. R6V-2015-PROP 

FIGURE 10 

Monitoring Wells For Evaluating Compliance with CAO Cleanup 

Requirements for Southern Plume (10 ppb Target)  

In the northern part of the 
Southern Plume, the 
dominating concentration 
is 10 ppb. These wells 
are compliance wells and 
they monitor the 10 ppb 
and 50 ppb boundary. 
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March 13, 2015 
IRP Manager’s Comments on Proposed CAO No. R6V-2015-PROP 

FIGURE 11 

Monitoring Wells For Evaluating Compliance with CAO Cleanup 

Requirements for Southern Plume (50 ppb Target) 

In the southern part of 
the Southern Plume, the 
dominating concentration 
is 50 ppb. These wells 
are monitoring the 50 ppb 
boundary. 
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