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REVIEW OF CHROMIUM PLUME MAPS, THIRD QUARTER 2013 GROUNDWATER
MONITORING REPORT AND AGREEMENT WITH NORTHERN INVESTIGATION CONCEPT,
PACIFIC GAS AND ELECTRIC COMPANY, HINKLEY, SAN BERNARDINO COUNTY
(CLEANUP AND ABATEMENT ORDER
NO. R6V-2008-0002A4) WDID 6B369107001
At our technical meeting on Friday December 6, 2013, we discussed the information contained
in your 3rd Quarter 2013 Groundwater Monitoring Report (Report), including the “compliance
map” and the “interpretive map,” and the October 30, 2013 report submitted pursuant to
Cleanup and Abatement Order (CAO) R6V-2008-0002A4. As a result of our meeting and my
staff’s review of the chromium plume boundary maps, supporting information and analysis
submitted by PG&E, I concur that the data supports that several areas with chromium
concentrations above background do not appear to originate from PG&E’s historical releases
from the compressor station. However, as I describe below, I disagree with some of the
information and analysis supporting your conclusion that certain areas with chromium
concentrations above background do not relate to PG&E’s historical discharges, and also find
that there are still several areas where additional plume delineation is needed. I understand
that PG&E plans to submit a work plan to investigate the chromium concentrations in the
northern-most plume area, north of Thompson Road, and this letter further describes the areas
we discussed. In addition, this letter requires PG&E to submit a new plume map that is
consistent with the findings herein, and notify any residents eligible for the Whole House
Replacement Water (WHRW) Program.
PLUME DELINEATION MAPS: COMPLIANCE V. INTERPRETED
The Report includes two different maps showing the extent of the total and hexavalent
chromium plume in groundwater in Hinkley. One map (Figure 5-5) showed the plume boundary
by connecting all monitoring wells with detections above the background levels of 3.1 parts per
billion (ppb) hexavalent chromium (Cr6) and 3.2 ppb total chromium (CrT) that are within 2,600
feet of each other. PG&E referred to this map as its “compliance” map. The other map is
referred to as the “interpreted” map in that PG&E drew the chromium boundary based on its
professional judgment. In its Report, PG&E explained the reasons why it believes the
interpreted map more accurately depicts the chromium plume boundary related to its historical
releases as compared to the compliance map.
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WATER BOARD’S DETERMINATIONS ON PG&E’S PLUME DELINEATION MAPS
SUBMITTED AS PART OF ITS REPORT
Eastern Area
Water Board staff has reviewed information in the Report and other referenced documents
justifying the interpreted chromium plume boundaries in Figure 5-6 that are based upon PG&E’s
professional judgment. We agree with PG&E that chromium detected in groundwater in the
eastern area of the Hinkley Valley is not likely related to the historical chromium releases at the
compressor station. This interpretation is supported by the potentiometric maps in Figures 3-1
and 3-2 and historical data showing the flow direction of groundwater in the east as being
towards the northwest. Such information indicates that chromium detections on Dixie Road and
eastward did not likely originate from the compressor station. Chromium detections in
monitoring wells between Dixie Road and Summerset Road, however, could have originated
from the compressor station then were pulled eastward by historical pumping wells on nearby
agricultural fields, overcoming natural groundwater flow. Therefore, until further information
becomes available to support an alternative conclusion, chromium detections between Dixie
Road and Summerset Road are assumed to be from PG&E’s historical releases and should be
drawn as such in future plume maps. However, plume boundary lines depicting maximum
chromium concentrations on and east of Dixie Road no longer need to be drawn on future
plume maps.
Southwestern Area
The Water Board also agrees with PG&E’s professional judgment that chromium detected in
groundwater in the southwestern area of the Hinkley Valley is not likely related to the past
chromium releases at the compressor station. This conclusion is supported by the
potentiometric maps in Figures 3-1 and 3-2, and historical data showing the flow direction of
groundwater in the southwest as moving towards the northeast. Such information indicates that
chromium detections in monitoring wells near the intersection of Community Boulevard and
Hinkley Road (MW-159, MW-160, MW-163) are in the upgradient flow direction of the Lockhart
Fault. Therefore, because past chromium releases likely did not flow upgradient nor were pulled
upgradient, until further information becomes available to support an alternative conclusion,
plume boundary lines depicting maximum chromium concentrations in this area no longer need
to be drawn on future plume maps.
Western Area
Following review of information in the Report and other referenced documents, we do not agree
with PG&E’s conclusion that chromium detected in groundwater north of the contiguous plume
and west towards the Heifer Ranch on Hinkley Road is not related to historical releases at the
compressor station. Our rationale for the western area was presented in Water Board’s August
2, 2013 letter (attached). Based upon chromium detections at and above background levels in
monitoring wells MW-169S2, MW-121S, and MW-153 during third quarter 2013, the chromium
plume lines must be drawn to connect the contiguous plume with these wells west of Serra
Road.
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Northern Area
Water Board disagrees with PG&E’s conclusions that the chromium plume should not be drawn
north of Thompson Road using the adopted background values of 3.1 ppb Cr6 and 3.2 ppb CrT
because those background values were based on a background study using long-screen wells
in the southern portion of the Hinkley Valley. Although the Water Board recognizes limitations in
PG&E’s original 2007 Background Chromium Study, the Water Board adopted the 3.1 ppb Cr6
and 3.2 ppb CrT as its background levels because it was based on the best scientific
information that we had at the time, and the Water Board reaffirmed at the June 2012 Board
meeting the use of that number pending the conclusion of the USGS Background Study,
recognizing that it was protective of the Hinkley community.
In addition, there is substantial evidence to support the contention that the water from the
compressor station historically moved north of Thompson Road and into the Harper Dry Lake
Valley. Finding No. 12 of CAO R6V-2008-0002A4 conservatively calculates the length of the
plume using an average groundwater flow rate of 2 feet per day1 since the time of the initial
1952 discharge (assuming time between current time and discharge is 60 years, minus 7 years
for the waste to percolate to groundwater). This calculation puts the leading plume edge at 7.3
miles, which is well into the Harper Dry Lake Valley. This distance is based on an average flow
velocity and does not take into consideration significant water level increases and migration
during flood years, when the chromium plume was likely pushed out even further. Therefore,
because of the lack of any other information at this time on which to establish an alternative
background number, the Water Board in June 2012 decided to continue to use 3.1 ppb Cr6 and
3.2 ppb CrT established in CAO R6V-2008-0002A1 as the background number for the purposes
of drawing the plume map until additional information becomes available from the proposed
USGS Background Study.
NORTHERN INVESTIGATION
At our December 6, 2013 meeting with PG&E, we discussed the fact that insufficient information
exists to fully understand the occurrence of chromium in the groundwater in the northern-most
areas above Thompson Road, and that additional investigation is needed. The following areas
were identified to be included in a future work plan:
a. The “gap” near the intersection of American Way and Fossil Road
b. The area north of domestic well 33N-01, near intersection of Sunset Road and American
Avenue; and south of well 33N-01, near intersection of Roy Road and Holstead Road
c. The area east of Hinkley Road that is north of the northern Mountain General Road
d. The potentially occupied parcels north of Grass Hopper Road
To address the lack of groundwater information surrounding the potentially occupied parcels
north of Grass Hopper Road, we agree that an appropriate first step could include sampling and
analysis of the domestic supply wells in this area. Once located and verified, please show all
these domestic supply wells on the quarterly plume maps, and also include the domestic supply
wells located between Grass Hopper and Holsted Roads.

1

Calculation was based on a groundwater flow velocity rate of migration from 1 to 4 feet per day (Feasibility Study,
Haley & Aldrich, August 2010)
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Two other areas that we believe should be investigated are 1) the area east of MW-141S near
the intersection of Coon Canyon Road and the southern Mountain General Road, and 2) the
area west of MW-113S. If additional domestic supply wells are identified in these areas, please
include them on future maps.
No later than January 17, 2014, please submit, for our review and acceptance, a work plan to
investigate the chromium concentrations in the areas described above, north of Thompson
Road.
PLUME MAP REVISION REQUEST
No later than January 3, 2014, please provide a revised chromium plume map that reflects the
conclusions by the Water Board in this letter. As described above, the revised map and future
maps do not need to include as part of the plume boundary lines those detections of hexavalent
chromium above the background levels that are on and east of Dixie Road, and no further
monitoring wells are needed in this area to refine plume delineation. The plume boundary lines
on the plume map must, however, continue to include chromium detections between Dixie and
Summerset that exceed maximum background concentrations. Chromium detections in
monitoring wells near the intersection of Community Boulevard and Hinkley Road (MW-159,
MW-160, MW163) that are in the upgradient flow direction of the Lockhart Fault do not need to
be included as part of the mapped plume. However, until further evidence is available to support
a contrary conclusion, PG&E must draw the chromium plume boundaries extending to
monitoring wells located west of Serra Road, downgradient of the Lockhart Fault, and to
locations north of Thompson Road that contain chromium concentrations that exceed the
established background levels. Plume boundary lines on the plume map shall connect
monitoring wells that have chromium detections that exceed maximum background
concentrations and that are within 2,600 feet of each other.
Although there may be situations where it is more appropriate to provide three separate maps of
the plume identifying the chromium detections in the three aquifer zones, here, for the purposes
of posting a quarterly plume map, it is important for the public to be able to see one chromium
plume map for the combined aquifer zones. In addition, based upon the fate and migration of
the chromium plume over 60 plus years and PG&E’s indication that it is difficult to gain access
to large parcels in the northern Hinkley Valley and northward that limit its ability to put in
monitoring wells to more accurately define the plume in the north, the Water Board is continuing
to require that chromium plume boundaries be drawn around monitoring wells within 2,600 feet
of each other when chromium is detected above background levels.
As set forth in CAO R6V-2008-0002-A4, if PG&E believes that chromium data in groundwater is
not related to its historic chromium discharges and should not be drawn as part of the plume
boundary, it is able to use its professional judgment to submit additional information, as PG&E
did as part of the 3rd Quarter Report. As the USGS background study progresses, we are willing
to consider new information and whether it supports an alternative determination about the
source of the chromium, particularly as it relates to the detections above Thompson Road.
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NOTIFICATION TO NEWLY ELIGIBLE RESIDENTS
As required by CAO R6V-2011-0005A2 (p.4, 2.c.) and within five days of the date of this
letter, PG&E is directed to notify owners of domestic wells that are eligible for the WHRW
Program due to any expansion of the buffer area in its 3rd Quarter 2013 Report, consistent with
the findings set forth in this letter. This letter clarifies that the 5-day notification for newly eligible
residents that are outside of the plume occurs after the Water Board has reviewed the quarterly
map and made any necessary determinations about the plume delineation boundaries. This
letter triggers the 5-day requirement for notifying the residents that are newly eligible for the
WHRW Program due to changes in the plume boundary based on the 3rd Quarter 2013 Report
and the conclusions of this letter. Please provide the Water Board copies of these notifications
by January 3, 2014 and include well numbers and resident’s names.
If you have any questions about the information in this letter, please contact me or Lauri Kemper
at (530) 542-5436 or lkemper@waterboards.ca.gov.

PATTY Z. KOUYOUMDJIAN
EXECUTIVE OFFICER

Enclosure:

August 2, 2013 letter from Water Board to PG&E

cc: PG&E Hinkley Lyris List (and web posting)
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remediation effectiveness if the plume is not being contained and the expected
chromium concentration reductions are not occurring.
On March 29, 2013, the Water Board received the Semiannual Remediation Status
Report for the second half of 2012. Water Board staff reviewed the report and
concludes that PG&E failed to comply fully with Directive 6.3 of Order R6V-2008-0002,
specifically:
The report must provide groundwater monitoring data and
discuss the actual effectiveness of the implemented remedy
compared to its predicted effectiveness. Any adverse
environmental or public health impacts created from the
project must be reported along with remedies taken to
correct such problems. The report must provide
recommendations and an implementation schedule for
increasing effectiveness if current actions are not achieving
plume containment and expected reductions in chromium
concentrations in groundwater…
a. PG&E failed to describe the chromium detections in groundwater and drawn
plume boundary west of Serra Road, indicating plume migration.
The Semiannual Report depicts a new plume boundary but fails to discuss new
chromium detections above background levels in groundwater west of Serra Road. The
report does not mention or describe a new chromium boundary configuration between
freshwater injection wells IN-02 and IN-03 that led to the plume boundary being drawn
2,100 feet to monitoring well MW-153S. This new plume configuration is significantly
different from past plume maps, requiring a written description and discussion in the
report.
b. PG&E failed to describe the significant reductions or other changes made to
operations in the Northwest Freshwater Injection System and its impacts on the
remediation’s effectiveness.
The Semiannual Report fails to mention significant reductions in operation of the
Northwest Freshwater Injection System. Table A-3 in the report shows that from third
quarter to fourth quarter 2012, the Northwest Freshwater Injection System operated at a
reduced number of days of injections, and at a reduced rate of injection. The table
shows that injection to IN-03 was reduced from an average rate of 12 gallons per
minute (gpm) for the period during third quarter to 5 gpm for the period during fourth
quarter, which is a 58% reduction. In addition, injection operations were reduced in
injection well IN-03 from an average of 29 operating days per month to 20 operating
days per month, or a 31% reduction. Table 2-4 provides an operation chronology and
an abbreviated reasoning for these reductions. Overall, the report fails to explain why
PG&E was reducing freshwater injection operations contrary to what was described in
its September 2008 Notice of Intent and addendums, approved by the Water Board in
April 2009 by Order R6V-2008-0014 for general waste discharge requirements.
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c. PG&E failed to provide recommendations and an implementation schedule for
increasing the effectiveness of the freshwater injection.
Finally, the Semiannual Report fails to provide recommendations and an
implementation schedule to correct and improve the effectiveness of the Northwest
Freshwater Injection System. Well IN-03 is located in the middle of the line of five
injections wells along Serra Road that operate to create a freshwater barrier to prevent
plume migration to the west. The combination of reductions in operation time and
injection rates at IN-03 likely contributed to a reduced area (laterally and vertically) of
the freshwater barrier in the upper aquifer. The report fails to discuss the change in the
effectiveness of the freshwater injection in the area of IN-03, or to compare the actual
effectiveness to the predicted effectiveness relative to chromium detections to the west
between IN-02 and IN-03. The Semiannual Report needed to provide
recommendations, such as improving maintenance on injection wells to increase the
effectiveness of the freshwater barrier to prevent chromium increases westward of the
injection wells.
The increases in hexavalent chromium (Cr(VI)) levels indicate that the plume is not
contained. The report fails to provide recommendations and an implementation
schedule to reduce hexavalent chromium concentrations west of the Northwest
Freshwater Injection System.
II.

Response to Investigative Order R6V-2013-0041
Investigative Order R6V-2013-0041, issued May 24, 2013, requires PG&E to submit an
addendum report to its Fourth Quarter 2012 and First Quarter 2013 reports containing
information on the operation and maintenance of the Northwest Freshwater Injection
System. PG&E timely submitted its report on June 25, 2013. Of the numerous items
addressed in the report, four responses in particular were deficient and/or incomplete.
The requirements are contained on page 3 of the Order.
a. Explain operation and maintenance activities for all injection wells; describe any
deviances from prior quarters.
The June 25, 2013 report that PG&E submitted in response to the Investigative Order
discussed operation and maintenance activities at the Northwest Freshwater Injection
System. Maintenance was described as including system repairs, routine injection well
backwashing, and chemical rehabilitation. The discussion indicated maintenance
actions were completed at IN-03 and that there was downtime, but how much downtime
was not disclosed in the text of the report. Rather, the reader had to refer to the table in
Attachment 3 of Appendix A to find the dates that operation at IN-03 ceased and the
dates that operations were restarted and calculate the difference. For instance, the
table shows that IN-03 ceased operating on October 18 and then was restarted on
November 5, 2012, for a difference of 18 days. The table also shows that IN-03 ceased
operating on November 28 and then restarted on December 3, for a difference of 5
days. The two down periods come to a total of 23 days, which is 25% of the total 92
days in the period. Such significant downtime should have been discussed in the text of
the report.
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The report indicates that despite routine backwashing of injection wells, injection rates
in IN-03 have significantly declined over time due to well fouling, requiring additional
maintenance including chemical rehabilitation conducted in June 2013. Chemical
rehabilitation was able to increase the injection rate in IN-03 by twice the previous
amount. The report did not describe the chemical rehabilitation activities in any detail,
nor did it describe why such an effective maintenance action was not conducted during
2012 when injection rates were obviously decreasing with time.
The report does not provide any information on why the twelve compounds previously
approved for use3 are no longer preferred to improve well efficiency in the Northwest
Freshwater Injection System. In the report, PG&E renews its request to use Aqua Gard
for well rehabilitation. Know that the Water Board has not rejected PG&E’s request, but
has requested additional information from PG&E to demonstrate that the product
contains compounds that are already approved in the 2008 General Permit (Board
Order R6V-2008-0014) and the April 2009 Notice of Applicability prior to PG&E using
the product.4
Data in the revised Table 2-11 from the report indicate that well development
compounds were used in IN-04 in January 2013, which improved flow rates from 14 to
21 gpm in February 2013, for a 50% increase. However, the revised Table 2-11 shows
that no well development chemicals were used in IN-03 during fourth quarter 2012 and
first quarter 2013 even though there was a more than 50% flow rate reduction from the
previous two quarters. The actions taken at the two wells appear inconsistent and
require an explanation before one can fully understand PG&E’s remediation activities at
this location. We understood from previous information shared that the reason IN-03
had reduced injection rates and operating days in fourth quarter 2012 and first quarter
2013 was because of chemical well rehabilitation. However, this information conflicts
with Table 2-11 of the report that lists the discharge of well rehabilitation chemicals was
to well IN-04. A more complete discussion would assist with understanding PG&E’s
operations.
b. Discuss the type, amount, and concentration of chemicals used for well
development.
In its report, PG&E includes the type and the amount of the chemicals (well
development compounds), but fails to describe the concentrations of chemicals
discharged. Water Board staff requests more information related to chemicals used for
well development, specifically the concentrations of chemicals discharged into each well
and the timing of well rehabilitation.
c. Amend Table 2-11 to show the total calculation of all columns for the quarter
being reported.
The revised Table 2-11 contained in Attachment 1 to the report was not amended to
include the total calculations during first quarter 2013 for four columns: total days in
period pumping, % of period actively pumping, average injection rate when pumping,
and average injection rate for period.
3

See the Order R6V-2008-0014 for general waste discharge requirements and its associated Notices of Applicability.
See Attachment 5 to the report, and e-mail chain from September 7, 2012 between Kevin Sullivan and Lisa
Dernbach.

4

Sheryl Bilbrey
PG&E

-5-

d. Discuss how reduced operation of certain injections wells and the Northwest
Freshwater Injection System as a whole has on the areal extent of and effective
depth of the freshwater barrier to prevent westward chromium plume migration.
PG&E’s report discusses how reduced operation of the Northwest Freshwater Injection
System as a whole has had no bearing on the effective depth of the freshwater barrier
concerning plume migration. The response essentially states that any reduction in the
system resulted in no reduced efficiency in preventing migration westward. However,
the report did not address the effect of reduced operations in individual injection wells
on the depth of the barrier in these individual areas and locations to prevent plume
migration westward.
For example, it is expected that 75% reduced injections in IN-03 during fourth quarter
2012 would result in a reduced area of influence and reduced effective depth of
freshwater. Data in Table 3-1 in the Fourth Quarter 2012 Groundwater Monitoring
Report show that the Cr(VI) increases in MW-121D when fresh water injection in IN-03
decreases, as depicted in the graph below. Since third quarter 2011, Cr(VI)
concentrations in MW-121D have increased from 1.4 ppb to 3.1 ppb Fourth Quarter
2012 (blue line in graph) and to 3.3 ppb First Quarter 2013 (not depicted below).MW121D has a 10-foot screen across the deep zone of the upper aquifer, starting about 20
feet below the water table. Thus, the increasing Cr(VI) concentrations in MW -121D
with time indicates that Cr(VI) is migrating to the west in the deeper zone of the upper
aquifer.
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So, while the water table elevation data may still indicate an eastward flow direction in
the shallow zone, one would expect that the area of influence from 4 gpm of freshwater
injected into IN-03 in December 2012 would not extend to half of the 1,200 foot distance
to well IN-02 as may have occurred in prior quarters at higher injection rates (such as at
19 gpm in May 2012). The estimated effect of pumping actions from the agricultural
well west of the fresh water barrier on the reduced area of the freshwater barrier near
IN-03 and the chromium plume was also not discussed in the Semiannual Report.
III.

2010 Groundwater Modeling to Determine Current Effectiveness of the
Freshwater Barrier to Chromium Plume Migration
PG&E’s report provides the results of a 2010 groundwater model to support its rationale
for operating the Northwest Freshwater Injection System at a lower rate than 80 gpm
(43 gpm) and still be effective to prevent westward chromium plume migration.
However, the model information used is out of date and not pertinent to the current
groundwater conditions. Therefore, the results of the modeling are not persuasive. For
instance, the model includes a total pumping rate of 105 gpm at four extraction wells on
Mountain View Road. The total pumping rate of extraction wells on Mountain View
Road has ranged from 55 to 62 gpm during 2012, which is a significant reduction of
48% to 41%, never reaching anywhere near the 105 gpm used in the modeling. It is
also inconclusive whether current groundwater extraction in the Desert View Dairy area
has a capture zone that extends over one mile to the Northwest Freshwater Injection
system to make up the difference of the lower pumping rates compared to the model
pumping rate, as was asserted in the report. In addition, the model assumes a
chromium plume boundary line set at 4 ppb whereas the current boundary line is set at
3.1 ppb Cr(VI). The 22% change in plume boundary is significant and not reflected in
the 2010 modeling results. Therefore, we cannot support PG&E’s rationale that
operation of the Northwest Freshwater Injection System at significantly lower injection
rates continuously prevented chromium plume migration in fourth quarter 2012 and first
quarter 2013.

IV.

Chromium West of the Northwest Freshwater Injection System
Water Board staff has conducted a thorough review of all information provided by PG&E
from January to July 2013 pertaining to increasing chromium detections west of the
Northwest Freshwater Injection System. The information is not compelling and
conclusive enough to reasonably demonstrate that chromium in groundwater from
PG&E’s historical releases did not contribute to ongoing increased chromium
concentrations west of the Northwest Freshwater Injection System starting in fourth
quarter 2012. Beside the discussions in the above sections, this decision is based on
data and information concerning groundwater elevation, extraction well operation, the
2010 model, Lockhart Fault location, geologic cross sections, and geochemistry. The
latter includes the isotope data from western groundwater that was found to be
inconclusive based upon the interference of more than 100 million gallons of freshwater
that has been injected into the Northwest Freshwater Injection system. Therefore,
Water Board staff at this time find chromium concentrations above background levels
west of the Northwest Freshwater Injection System on Serra Road to be from PG&E’s
past releases at the Hinkley Compressor Station and not from naturally-occurring
chromium in the aquifer.
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Enforcement
The Water Board continues to urge PG&E to take any and all actions to contain
chromium plume migration and remediate elevated chromium concentrations as
required in CAO R6V-2008-0002. Specifically, the increasing chromium concentrations
west of the Northwest Freshwater Injection System are of grave concern. Remedial
actions may include restoring the Northwest Freshwater Injection System operations
back to conditions preceding fourth quarter 2012, installing a new injection well between
IN-02 and IN-03, increasing extraction in the vicinity of the Northwest Freshwater
Injection System, and/or other appropriate actions proposed by PG&E.
To return to compliance with CAO R6V-2008-002, PG&E must provide
recommendations and an implementation schedule (also known as an action
plan) to reduce hexavalent chromium concentrations to below 3.1 ppb in the area
west of the Northwest Freshwater Injection System and to improve the freshwater
injection effectiveness. If adequate recommendations and an implementation
schedule are not provided by September 9, 2013, Water Board enforcement staff will
consider taking additional enforcement actions authorized by law.
PG&E is also urged to describe in its future semiannual remediation status reports any
significant (20% percent or more) changes to operations that affect chromium
concentrations in groundwater, and/or that affect containment of the chromium plume.
For the next semiannual report due by September 30, 2013, and all future semiannual
reports, information needs to include:





A full and complete description of chromium concentration changes between
reporting periods in monitoring wells and supply wells located in the area
bounded by Highway 58, Flower Road, Manacour/Thompson Road and Serra
Road, along with an explanation or hypothesis for why the changes occurred.
A full and complete description of the operations changes (including reductions)
for remedial actions and the reasoning for such changes, including the total
amount of down time if applicable, and
A full and complete description of the change in the effectiveness of the
remediation efforts for any area within or along the current chromium plume
boundary line set at 3.1 ppb Cr(VI) and 3.2 ppb Cr(T).

Additionally, the Water Board requests PG&E provide a supplemental report containing
the following information related to the discussion in sections II.a.-d., above.
1. Explanation of why the twelve compounds previously approved for use are no
longer being used to improve well efficiency in the Northwest Freshwater
Injection System.
2. Explanation on why no well development chemicals were used in IN-03 during
fourth quarter 2012 and first quarter 2013 even though there was a more than
50% flow rate reduction from the previous two quarters.
3. Concentrations (by date of discharge) of chemicals discharged into each of the
injection wells

