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January 15, 2004

Mr. Peter H. Wulfman, Division Manager

Solid Waste Management Division

County of San Bernardino Department of Public Works
222 West Hospitality Lane, Second Floor

San Bernardino, CA 92415-0017

CLEANUP AND ABATEMENT ORDER NO. R8-2003-0013 - COMMENTS ON EVALUATION
REPORT ON PERCHLORATE IMPACTS TO SOILS AND GROUNDWATER FROM
PROPERTY OWNED BY SAN BERNARDINO COUNTY AT THE FORMER BUNKER AREA
NEAR THE MID-VALLEY SANITARY LANDFILL (MVSL)

Dear Mr. Wulfman:

We have reviewed the October 2003 report, submitted on October 15, 2003, titled “Evaluation
of Perchiorate Impacts To Soils and Groundwater Near Former Bunker Area, Rialto, California”.
This evaluation report was prepared by your consultant, Geologic Associates (GLA), and was
submitted in response to Cleanup and Abatement Order No. R8-2003-0013, adopted by the
Regional Board on January 17, 2003. This evaluation report presents the results of field
investigations that were performed in several phases from August 2002 to September 2003.
Several status summary reports for the field investigations were routinely provided to us for
review. The investigations included 17 shaliow exploratory boreholes or excavations to obtain
soil samples from areas where bunker debris was believed to be deposited, sampling from §
deep exploratory boreholes advanced in the 5 aggregate wash ponds in the former bunker
area, and drilling and construction of 57 temporary and 13 permanent groundwater monitoring
wells (N-1 through N-10, F-6A, S-1R and S-2) downgradient of the MVSL and the former
bunker area. Slug and bail aquifer tests were performed in three of the monitoring wells (N-6,
N-7 and N-8). In addition to the fieldwork, a three-dimensional numerical groundwater model of
the project area was developed to simulate groundwater flow and contaminant transport
conditions near the site and to evaluate alternative responses to groundwater impacts in the
area.

Members of the Inland Empire Perchlorate Regulatory Task Force provided written comments
on the evaluation report to us, and those comments were considered in preparing this
response. All written comments received from the Task Force members are provided as
enclosures with this letter. Their comments are being provided to allow the County the
opportunity to respond to those comments.

Background
Perchlorate near the MVSL was first detected in 1997 in low concentrations (less than 5 pg/l) in

groundwater samples collected from two of the MVSL monitoring wells (F-3 and F-6) located
near the central east boundary of the County's property. In 2001, the concentration of
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perchlorate in F-8, the easternmost of the two affected monitoring wells, suddenly increased to
250 pg/l. Monitoring well F-6 is located immediately downgradient of a portion of the MVSL Unit
5 expansion area.

In order to better determine the probable source and to characterize the extent of perchiorate
downgradient of the proposed MVSL Unit 5 expansion area, the County installed six permanent
monitoring wells (FBA, N-1, N-2, N-3, N-4 and N-5) in 2002. In addition, two monitoring wells
(S-1R and S-2) were installed approximately 1,300 and 2,600 feet south of the MVSL,
respectively, to determine if the MVSL might be a current source of perchlorate. Each well was
driiled to the B-C aquitard or into the regional groundwater production zone (C-Zone).
Perchlorate was not detected in monitoring wells S-1R and S-2. Therefore, information was not
obtained that indicated the MVSL is a current source of perchlorate in groundwater.

Perchlorate was detected in groundwater samples obtained from monitoring wells installed
south and southeast (downgradient) of the proposed MVSL Unit 5 expansion area (F-6A, N-1,
N-3 and N-5), with the highest concentration of 1,000 ug/l found in monitoring well N-3.
Perchlorate was not detected in any of the groundwater samples collected from wells instailed
north and northeast (upgradient) of the proposed MVSL Unit 5 expansion area (N-2 and N-4).

The analytical results of groundwater samples collected from these eight wells indicated that a
source of perchlorate existed in the vicinity of the proposed MVSL Unit 5 expansion area, and
that groundwater impacts extended further south and east of these wells. As a result, further
investigation of groundwater downgradient of these monitoring wells was required. In
November 2002, the County submitted a work plan to identify the contaminant source and to
characterize the vertical and horizontal extent of the perchlorate and volatile organic compound
(VOC) plumes emanating from the proposed Unit 5 expansion area. In January 2003, |
conditionally approved the proposed work plan and fieldwork was initiated soon after.

The northeastern area of the County’s property, which consists of approximately 120 acres and
has been designated as the future Unit 5 expansion area, was purchased in 1994, This
property contained 19 storage bunkers. The federal government constructed these bunkers
during World War Il for the storage of munitions. Following World War Hl, the property was
subdivided and sold. Subsequent to World War i, the bunkers appeared to have been used by
various parties, in part, for storage of explosives and fireworks. A portion of the property the
County purchased in 1994 was also apparently used for the manufacture of fireworks and the
open burning or detonation of explosives by a hazardous waste facility. The County’s
operations contractor demolished the bunkers in 1998, and some of the debris from the
bunkers was reportedly placed in certain areas on the County’s property. A sand and gravel
operation (Robertson’s Ready Mix} now utilizes a portion of the subject property, and another
portion of the property is currently being used to stockpile several million cubic yards of soil for
use by Robertson’s. This soil is currently covering property that was formerly occupied by most
of the storage bunkers. Aggregate wash (desilting) ponds were constructed in 1999, during the
initial start-up of the aggregate processing operation at the site. Pond construction occurred
within an approximately 30-acre area along the eastern edge of the future MVSL Unit 5
expansion area and involved removal and processing of alluvial soil to create five contiguous
pond areas that extended to depths of up to 80 feet. While aggregate wash water discharged
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to these ponds was once significant, a belt-press soil dewatering system was installed in 2002
and the ponds are no longer in active use.

Review Comments

1.

In order to evaluate whether perchiorate might be present in the soils and debris generated
from the demolition of the former bunkers, 13 borings were advanced and 4 backhoe test
pits were excavated in three specific areas where some of the soils and debris were
believed to have been placed. These areas included two segments of the berm that had
been constructed around the aggregate processing plant, and an area within the aggregate
processing plant. A backhoe was used in areas that the drill rig could not access. Dirilling
was performed by GLA’s drilling subcontractor, A-Roy Drilling, using a 24-inch diameter
bucket-auger drill rig to extend the borings through the fill materials to approximately 5 feet
into native soils, unless refusal was encountered. These borings and pits extended to
depths ranging from § to 30 feet and allowed for collection of scil samples for laboratory
analysis. Soil samples were routinely evaluated for perchlorate, using USEPA Method
314.0, and VOCs, using USEPA Method 8260. Where perchlorate was detected, the
laboratory testing program was expanded to include semi-volatile organic compounds
(Method 8270) and explosives (Method 8330). As shown on Tables 2 through 16, a total of
57 soil samples were collected and delivered to the laboratory for analysis. Perchlorate was
detected in only a few soil samples, above the laboratory method detection limit (MDL) of
0.03 mg/kg but below the laboratory practical quantitation limit (PQL) of 0.4 mg/kg. Based
on these results, we consider this phase of the investigation complete, and no additional
investigation or cleanup is requested at this time.

Considering the historical use of the bunkers that were present in the former aggregate
wash pond area, five deep soil exploratory borings (DB-1 through DB-5) were advanced
through the wash ponds in order to evaluate whether a residual source of perchlorate might
exist in soils in this area. These boring locations coincided with the five separate ponds that
had been developed on the property. Relatively undisturbed soil samples were collected at
20-foot maximum vertical intervals using a California modified split-spoon sampler. Borings
were terminated when free groundwater was detected. Groundwater samples were
obtained directly from boreholes after purging at least three casing volumes of water. Soil
and groundwater samples were delivered to the laboratory for analysis of perchlorate and
VOCs. A total of 86 soil samples were collected and analyzed. Laboratory analysis
detected a trace amount of perchlorate (0.093 mg/kg) in sample DB-5/16 at a depth of 381
feet. TCE was detected in only two soil samples, DB-2/18 and DB-4/15 at concentrations of
0.0087 mg/kg and 0.0016 mg/kg, respectively. The only other VOCs detected in soil
samples were styrene, 1,2,4-trichlorobenzene and methylene chloride at trace
concentrations. Methylene chloride is a common laboratory contaminant. Perchiorate was
detected in groundwater samples obtained from three of five borings. Perchlorate was
detected in DB-2 at 1.3 pg/l at the groundwater surface, in DB-4 at 2.1 pg/l in a perched
water zone (360 feet below ground surface) and at 130 pg/l at the groundwater surface, and
in DB-5 at 340 pg/l at the groundwater surface. A total of nine VOCs were detected in
groundwater samples. TCE was detected in groundwater surface samples obtained from
four of the five borings at concentrations up to 140 pg/l. PCE was detected in the same
samples at concentrations up to 8.0 pg/l. Therefore, it is apparent that perchlorate and
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VOC source areas exist in the MVSL Unit 5 expansion area. it appears that further
investigation of the MVSL Unit 5 expansion area at this time would be significantly hindered
by the presence of an enormous amount of stockpiled soil on a large portion of the area,
and the presence of the Robertson’s facility. However, pending the findings of several field
investigations being conducted by other suspected perchlorate dischargers on, and
immediately south of, the eastern area of the MVSL Unit 5 expansion area, the County may
be required to conduct further soil and groundwater investigations in this area in the future.
In addition, we are aware that the Department of Toxic Substances Control is currently
discussing further investigation of a portion of this area with the County.

3. The nature and extent of perchiorate impacts to groundwater from the former bunker area
were investigated in accordance with the project work plan. This phase of investigation was
conducted between August 3, 2002 and August 22, 2003, and included the construction of
13 new monitoring wells to depths ranging from 355 to 630 feet below ground surface.
Section 7 of the evaluation report provides a comprehensive discussion of this phase of the
investigation. In summary, in order to evaluate the vertical distribution of perchlorate and
VOC impacts, temporary wells were installed and sampled within discrete hydrostratigraphic
intervals within each borehole. During the drilling phase, Board staff was in communication
with GLA staff and reviewed the well construction status reports that were provided for each
monitoring well. Once the vertical extent of perchlorate and VOC impacts at each location
had been defined, permanent groundwater monitoring wells were installed in the
hydrostratigraphic interval where the most significant impacts were identified in the
temporary wells. Prior to placement of permanent weils into the “Intermediate Aquifer” (B
Zone), construction of 2-inch diameter piezometers was completed in the deeper “Regional
Aquifer” (C-Zone). Piezometers were installed in this unit to permit long-term measurement
of groundwater elevations in both the Intermediate and Regional Aquifers at the same time.
The evaluation report concludes that the data obtained from these wells indicate that the
plume emanating from the Unit 5 expansion area ends approximately 4,000 feet from the
expansion area, near monitoring well N-9.

Based on the analytical data obtained from groundwater samples collected from the
monitoring wells located along the axis of the contaminant plume, it is apparent that the
presence of TCE, 1,1,1-trichloroethane (1,1,1-TCA) and 1,2-dichloropropane (1,2-DCP} in
the monitoring wells, including the downgradient most monitoring well, N-10, is a result of a
VOC plume emanating from the Unit 5 expansion area. The trend of decreasing VOC
concentrations in monitoring wells along the axis of the plume is indicative of a
southeasterly plume advancing in the direction of City of Rialto Well No. 3. Also, the
perchlorate that is present at the location of the downgradient most monitoring well, N-10, in
concentrations that are about twice that found at the location of monitoring well N-9, which
is located approximately 1,900 feet upgradient of N-10, is likely a result of a pulsed release
of perchlorate from the bunker area and not an indication of the County’s plume ending in
the vicinity of monitoring well N-9 and the “regional” plume being present in monitoring well
N-10, as the evaiuation report contends. In addition, the data from the location of
monitoring well N-9 were obtained from a single sampling event from the temporary wells
installed in the N-9 boring. As a result, since permanent monitoring well N-9 is dry in the
screened interval where perchiorate was detected in the temporary well, the data from the
initial single sampling event have not been verified. The data in the evaluation report are
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not sufficient to reasonably substantiate your conclusion that the plume emanating from the
Unit 5 expansion area ends in the area of monitoring well N-9. To the contrary, the data
indicate that the plume emanating from the Unit 5 expansion area extends at least to the
location of monitoring well N-10. A minimum of two additional monitoring wells upgradient
of City of Riafto Well No. 3, downgradient of monitoring well N-10, is necessary to further
define the extent of the plume emanating from the Unit 5 expansion area. These two wells
should be located relatively cross gradient from each other. Depending on the data
obtained from these wells, it may be necessary to replace monitoring well N-9 in the future if
it remains dry.

In reviewing the analytical data for the eastern-most monitoring wells, N-1 and N-6, it
appears that concentrations of perchlorate in monitoring well N-1 have been decreasing
from approximately 35 ug/l to approximately 20 pg/l over the past ten consecutive sampling
rounds. Considering the location of monitoring welt N-1 (cross-gradient of the desilting
ponds) and its distance from the desilting ponds (approximately 2,400 feet), it appears that
infiltrating water, and probably the groundwater mounding associated with the ponds, may
have hydraulically advanced some of the perchlorate cross gradient to the area of
monitoring well N-1. Based on the low concentrations of TCE (approximately 0.9 ug/l to 1.5
pg/l) in groundwater samples collected from monitoring wells N-1 and N-6, and the absence
of 1,1,1-TCA and 1,2-DCP, it appears that these two monitoring wells may roughty
represent the easterly boundary of the impacted groundwater emanating from the portion of
the bunker area located downgradient from monitoring well N-2 and the Robertson’s Ready
Mix facility. In order to sufficiently define the easterly boundary of the plume, at least three
additional monitoring wells are necessary. One well should be located east of monitoring
well N-1, one well east of monitoring well N-6, and one well between monitoring wells N-3
and N-1.

Based on our review of hydrogeological parameters identified in the U.S. Geological
Survey’s recently developed groundwater model of the entire Rialto-Colton Basin (Linda R.
Woolfenden and Kathryn M. Koczot, 2001), it appears that GLA’s three-dimensional
groundwater model and selected hydrogeological parameters, specifically hydraulic
conductivity values for the water-bearing sediments in the immediate and downgradient
areas of the MVSL, are not representative of the local aquifers. For layer 3 (Intermediate
Aquifer), GLA assigned a hydraulic conductivity of 40 feet per day in the northern portion of
the model and 9 feet per day in the southern portion of the model. In contrast, the USGS
(page 49) used hydraulic conductivity values that range between 35 to 80 feet per day. The
hydraulic conductivity values used by GLA were significantly lower than those used by
USGS, and would result in contaminants migrating a much shorter distance with respect to
time than what actually may be occurring. Figure 20 on page 51 of the USGS report shows
that an area of approximately four square miles immediately downgradient of the MVSL was
assigned a hydraulic conductivity value of 80 feet per day. This area includes the locations
of four impacted production weils (City of Rialto Wells No. 2, 4 and 6, and West Valley
Water District Well No. 22). According to the USGS report, since there was no information
or data available for the hydraulic conductivity of the Lower or Regional Aquifers (GLA's
Layer 5), the hydraulic conductivity values were estimated to be one-fourth those of the
intermediate aquifer (GLA's Layer 3). This generalization of hydraulic conductivity by USGS
may be appropriate for the purpose of studying the general effect of artificial recharge in the
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entire Rialto-Colton Basin in lieu of conducting more specific aquifer tests to determine
more realistic values. However, for developing a model to evaiuate groundwater flow and
potential perchlorate transport in a specific part of the Basin, the GLA model requires
additional verification of the hydrogeological parameters that were used, especially the
hydraulic conductivity values. In addition, the hydraulic conductivity values used by USGS
were not “developed” by USGS, but were values reported by Geosciences Support
Services, Inc. (1994), based on empirical data from “selected” wells in the Rialto-Colton
Basin. Due to the virtual absence of requisite field data for the study area, direct
calculations of hydraulic properties of aquifers were not possible. Instead, an empirical
method of determining the magnitude of the parameters was used to assess the overall
abitity of the local aquifers to yield water to wells. This method determined the theoretical
value of transmissivity by relating transmissivity to the specific capacity of a well. Actual
values of well yields and drawdown are typically obtained from driller’s logs or from well
efficiency tests conducted by local water purveyors or the Edison Company. Depending on
the locations of the “selected” wells, and the empirical methods used, the values used by
USGS from this other source may also represent hydraulic conductivity values that are
lower than actual conditions that may exist in this specific study area. This factor, combined
with GLA using hydraulic conductivity values significantly lower than those used by USGS,
may have resulted in GLA significantly underestimating the length of the contaminant .
plumes.

In order to develop a groundwater model for the perchlorate and VOC plumes in the
immediate vicinity of the former bunker area, and possibly extend the model to include the
impacted wells in the Rialto-Colton Basin, a conceptual model report should be prepared
and submitted. The hydraulic properties of the aquifers should be first reviewed and
evaluated by a technical committee consisting, in part, of technical representatives of
interested members of the Perchlorate Task Force. If sufficient data are not available to
determine a realistic transmissivity value, additional data should be collected. Then, based
on an acceptable conceptual model for the impacted area, a representative groundwater
flow model can be developed.

In accordance with ltem 2 of Cleanup and Abatement Order No. R8-2003-0013, you are
directed to submit a work plan for the installation of at least five additional monitoring wells in
the leading edge and along the easterly boundary of the perchlorate and VOC plume, as
described above. You are also directed to submit a work plan for preparing a conceptual model
report. These work plans are to be submitted by February 17, 2004, and shall include a
proposed time schedule for completion of the tasks described in the work plans.

In addition, Items 3 and 4 of Cleanup and Abatement Order No. R8-2003-0013 require
development and implementation of a remedial action plan for perchlorate that has been
discharged from the County's property. The remedial action plan is required to be submitted
within 60 days of notification that perchlorate “has been sufficiently defined.” Although
additional investigation is necessary at this point, it is clear, based on the investigation
conducted to date, that remedial action is necessary. Therefore, we request that the County
immediately initiate the process of developing a conceptual remedial action plan. The workplan
required above should include a description of the steps and schedule to develop such a
conceptual plan.
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If you have any questions, please contact Ann Sturdivant, Chief of our SLIC/DoD Séction, at
(909) 782-4904 or Kamron Saremi, Project Engineer, at (909) 782-4303.

Sincerely,

N, ALY

Gerard J. Thibeault
Executive Officer

Attachments: Evaluation Report Comments (6)
cc: w/o attachments:
Regional Board
Jorge Leon, SWRCB, Office of Chief Counsel
cc: w/ attachments:
Wendy Arano/Christine Brown, DTSC (Cypress Office)
Gary Lass, Geologic Associates (San Bernardino Office)
Intand Empire Perchlorate Regulatory Task Force Members (mailing list attached)

KS:GLA evaluation report comments 1/2004
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Department of Toxic Substances Control

S,

Edwin F. Lowry, Director

Terry Tamminen 5796 Corporate Avenue Arnold Schwarzenegger

Agency Secretary Cypress, California 90630 Governor
CaVEPA
MEMORANDUM
TO: Christine Brown, P.E.

Hazardous Substances Engineer
Geology, Permitting and Corrective Action Branch
Hazardous Waste Management Program

FROM: Wendy W. Arano, R.G.
Engineering Geologist
Geological Services Unit
Geology, Permitting and Corrective Action Branch
Hazardous Waste Management Program

DATE: December 15, 2003

SUBJECT: COMMENTS REGARDING "EVALUAT!ION OF PERCHLORATE IMPACTS
TO SOILS AND GROUNDWATER NEAR FORMER BUNKER AREA,
RIALTO, CALIFORNIA”

PCA 25045 SITE CODE 401087 WP 00 _MPC

The Geological Services Unit (GSU) reviewed the above-referenced report that was
prepared for the County of San Bernardino Solid Waste Management Division by
GeoLogic Associates. The report is dated October 2003. Additionally, the GSU attended
a meeting on November 18, 2003 with staff of the Santa Ana Regional Water Quality
Control Board (RWQCB) and interested stakeholders to hear comments regarding the
county evaluation. The RWQCB has requested that comments on the report shouid be
submitted to them by December 15, 2003. The RWQCB will present comments to the
county.

" The San Bernardino County Solid Waste Management Division first monitored wells at
the Mid-Valley Sanitary Landfill for perchlorate in 1997. The only detection reported at
that time was in well F-6 at a concentration of 4.2 ug/l. During subsequent monitoring
events from 1997 through July 2000, perchiorate was detected only two times in well F-6.
During the remainder of 2000 through January 2001, the perchicrate in well F-6
increased to 250 ug/l. Since then perchlorate was also detected in well F-3 at the landfill.
The detections of perchlorate in monitoring wells along the east side of the landfill and in
municipal supply wells east and southeast of the landfill prompted the County Solid
Waste Management Division to conduct a perchlorate investigation of the groundwater in
the area of the landfill. The newly acquired Schultz Trust property, which is
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Solid Waste Management Division
Mid-Valley Landfill

approximately 120-acres northeast of Unit 2, was also the focus of a source area
investigation because of its long history as a munitions storage bunker area and the
manufacturing, storage, transporting, and disposal of explosives and fireworks.

Work summarized in the reviewed report includes: the literature and aerial photograph
review, drilling and sampling shallow soil borings within stockpiled bunker debris, drilling
and sampling of soil and groundwater from deeper soil borings near the aggregate wash
ponds in the former bunker area, instailation and sampling of groundwater monitoring
wells both upgradient and downgradient from the former bunker area, and the
development of a three-dimensional model to simulate groundwater flow and contaminant
transport conditions in the area.

Comments

1. This report is signed on page 37 by four registered geologists. Certification of the
report by at least one of the registered professionals should include their stamp and
current California registration number.

2. The construction of well N-5 varies significantly from that of the other wells. As
indicated in the text and in Appendix D (Monitoring Well Completion Summary), well
N-5 has two screened intervals within a single well casing. The screened intervals
are set from approximately 372 feet below ground surface (ft. bgs) to 402 ft. bgs and
also from 442 ft. bgs to 472 ft. bgs. The analytical data for groundwater samples
from well N-5 seems to indicate that dilution is occurring. This apparent mixing may
also contribute to cross-contamination of flow zones. Weli N-5 shouid be properly
abandoned as soon as possible. A properly constructed well pair with discreet
screened intervals should be built to conduct monitoring in place of the current well
N-5. A workplan for the abandonment and reinstallation of weil N-5 should be
submitted to regulatory agencies.

3. Figures showing the groundwater elevation and equipotential contours shouid
include only data that is collected from wells that have been gauged within
approximately two weeks of each other. The figures included in this report show
groundwater contours based on data for first groundwater during drilling and in
some cases elevation data that has been measured months apart. This is not an
acceptable practice and could result in misinterpretations of the flow direction and
groundwater elevation.

4, Organize the discussion of the analytical results according to the different flow
zones. On Figure 8, the schematic cross-section shows a regional interpretation of
the Upper Aquifer, Intermediate Aquifer, and Regional Aquiter, and aquitards in
between. The discussion of “Local Conditions” in section 3.4.2 of the report
indicates that the local conditions reflect the regional interpretation. Discussion of
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the analytical results, then, should obviously indicate what concentrations are
encountered in which flow zones.

5. The report does not discuss the survey of the newly installed wells and the survey
data is not included on the boring logs, however, elevation and northings and
eastings are reported on the Monitoring Well Completion Summary forms in
Appendix D. The report should include a brief discussion of the éurvey procedure
and the accuracy and certification by a licensed land surveyor.

6. Soil analytical results for shallow borings are included in tables 2 through 16. Figure
10 shows a B-5 and a B-6, but the tables do not include results for these borings
and they are not discussed in the text. These borings should be included in
discussion in the text and tabies.

7. Data for a soil sample from boring B-13-A is included on Table 12. Discussion of
how this boring is related to B-13 should be included in the text or as a footnote to
the table.

8. Table 30 includes data for soils from “Well N-5 Bulk”. There is a row for “depth”, but
no depths recorded. This table should include a description of depths of the sail
samples.

9. Data from the “DB" borings should be included on the A-A’ cross-section.

10. The cross-sections should indicate the interpretation of the various flow zones, as
indicated on the schematic cross-section in Figure 8.

11.Robertson’s Water supply well has approximately 400 feet of screened interval that
may correspond to the lower part of the “Intermediate” (B-zone) Aquifer and into the
“Regional” (C-zone) Aquifer. This well is located within or near a suspected source
area for perchlorate contamination and groundwater nearby is know to contain
perchlorate. Robertson'’s supply well should not be used for monitoring purposes
because the length of the well screen ailows only non-discreet sampling. This well
should be properly abandcned as soon as possible.

12. Additional groundwater investigation is needed, especially in the area downgradient
and cross-gradient of N-10.

13. Additional investigation of possible source areas within the former bunker areas
should be completed. A figure should be created that shows the relationship of the
soil borings to the former bunkers. For instance, where is DB-5 in relationship to
the structures shown on Figure 97

14. Locations of city supply welis are shown on Figure 12 and the text discusses
concentrations of perchlorate that have been detected at those welis, but no
information is provided on the method of sampling the city wells or on the screened
intervals.
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15. Groundwater modeling should be validated by comparison to observed
concentrations and flow data.

This final comment is as you noted in your e-mail to me on December 15, 2003:

16. Section 6.3, Laboratory Analysis. Analyses for EPA methods 8330 and 8270 should
have been run for all boring locations, not just those where perchlorate was
detected. Due to different patterns of usage, perchlorate and explosive chemical
contamination may not be co-located. EPA Method 8330 should have been run for
all groundwater samples. Resuits of the analyses should have been discussed in
the report. Additional future sampling events should include these analyses.

During the meeting on November 18, 2003 RWQCB staff indicated that although some
revisions may be needed to the report and to the model, and while additional
characterization may be needed to complete the investigation, remediation should be
planned and implemented as soon as possible. The GSU agrees that implementation of
a remedial option is the end goal and should proceed as soon as possible. If you have
any guestions or comments please telephone me at (714) 484-5480, or e-mail me at
warano@dtsc.ca.qov.

Peer reviewed by: Jose Marcos
cc.: Fred Zanoria, CEG, CHG
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Memo

To: Kameron Saremi

From: Mark Slatten, RG/CEG, CHG/GP, David J. Leu, Ph. D.

CcC: Dr. David Leu, The Leu Group; Gene Tanaka, Best Best & Kreiger LLP; Danielle
Sakai, Best Best & Kreiger LLP

Date: 12/15/2003
Re:  Comments on Evaluation of Perchlorate Impacts 1o Soil and Groundwater

Near Former Bunker Area, Rialto, California by GeoLogic Associates,
2003.

This document is divided into two sections — General Comments and Specific Comments.
With one exception, The Leu Group has not duplicated comments made in writing by
Komex November 17, 2003. We have reviewed their comments and are in general
agreement with those comments.

The Leu Group General Comments:

1) The document limits liability to within 4,000 feet of the assumed source. As

such, important assumptions are made that are not scientifically defensible
(examples follow in next section).

2) The Leu Group does not agree with the implied assumption that releases from the
area of the MVLF (which includes the “Bunker Areas™) occurred only during, or
later than, 1999.

3) GeoLogic provides no clear site conceptual model as a framework for the
discussions of horizontal or vertical groundwater movement. This is a
fundamental step in trying to understand data for the area. No valid conclusions
can be made unless a site conceptual model is put forth which addresses such
features as the boundaries of the area of interest, the hydrostatic units and



properties, water budgets, sources and magnitudes of inflows and outflows,
definition of the flow system (i.e., conceptualize how the movement of
groundwater goes on), etc,

Specific Comments

1)

2)

3)

4)

5)

6)

7

Page 4, paragraph 3 — There is a mixup on the discussion of the order of well
installations. Is Well F-15 part of the initial EMP?

Page 10, paragraph 3 & other places - The word “data” is plural.

Page 10, paragraphs 3 & 4 — This discussion of the USGSs water-bearing units is
inaccurate and misleading. There are four water-bearing units defined in
Woolfenden and Khadim, 1997. The river-channel deposits underlie the present
channels of the active braided-stream courses (Lytle Creek, Santa Ana River).
The upper water-bearing unit is present throughout the Rialto-Colton Basin and
consists largely of alluvial fan deposits that grade into older river-channel
deposits. The significance of the upper water-bearing unit is that it is highly
permeable and allows the free infiltration of precipitation, streamflow, and
imported water to the water table.

Page 11, paragraph 1 — GeoLogic makes reference to a “Regional Aquifer” in this
paragraph. TLG believes that the aquifer discussed has not been adequately
defined (by drilling, geophysical correlations, or geologic cross-sections) to
demonstrate that the aquifer is “regional” in extent. Since none of the wells
installed during this investigation penctrated the “Regional Aquifer” (paragraph
4}, the lower boundary with the lower water-bearing unit is undefined. Clearly
the “Regional Aquifer” is undefined and this is important in understanding
groundwater (and contaminate) movement.

Page 11, paragraph 4 — Again, the USGSs definition of water-bearing units is
misrepresented.  The “lower water-bearing unit” does NOT consist of
“..consolidated Tertiary marine sedimentary deposits”. The lower water-bearing
unit is an extensive unit consisting of sand and clay that is UNDERLAIN by
consolidated non-water-bearing deposits.

Page 23, Table column 5 — TLG questions the value of a groundwater sample
from a regional aquitard, which, by definition, separates two aquifers.

Page 35, paragraph 5 - Mass load data implies a single release event, an
assumption that leads to an oversimplification of the data. To assume the center
of mass of the contaminate has moved only 4,000 feet is to ignore the fact that, at
a velocity of 5 feet per day (page 29), the contaminate may have traveled over
10,000 feet.



NOV.26.2083  4:32PM

NO.835 P.1s4

ATTORNEY-CLIENT PRIVILEGED WORK FRODUCT

D

KOMEX

5455 Garden Grove Blvd., 204 Floor DATE; Novermber 17, 2003
. Wesiminster, CA 92483 PROIECT: FWG. WVYWD: Perchlorate
TEL. {714} 375-1157 FAX. (714) 57%-1160 FROM: Jon Rohrer

WEBSITE: www.komex.com E-MAIL, _Irohrer@losangeleskomexcom
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Mr. Gerard Thibeault SA-RWQCB (909) 781-6288
Mr. Kurt Berchiold SA-RWQCB (909) 685-8016
5. Ann anf > SA-RWQCB (909) 781-6288
CC: Steven J. Elie MPLG (213) 624-1376
SUBJECT Letter with Action Points following Review of
October GLA Reporl: MVSL
PAGES (INCL. COVER) 4 Missing pages? Call (714) 879 - 1187
ORIGINAL TO FOLLOW NO X | YES, will follow by: _Maik: 12/01/03

PRIVILEGED AND
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Please find atiached a letter submitted by Komex on
behalf of the Fontana Water Company and the West
Valley Water District detaqiling sight action poinis
following the Preliminary Review of the Qcfober 2003
Report by GLA Associates RE the San Bernardino County
Mid-Valley Sanitary Landfill.

Please do not hesitate to contact me if you have any
questions.

Thank You,

Jon Rohrer

. JB85_1
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WESTMINSTER. CA 92483-8201, USA
TEL 714,379.11587 FAX 7143791140
EMAIL: info@lesongetes komex.com

K OMEX WEB SITE: www.komeax.com

ENVIRONMENT AND WATER RESOURCES

&
KQMEX a H2D SCIENCE » [NC
I ( £455 GARDEN GROVE BOULEVARD. SECOND FLOQR

November 26, 2003

Santa Ana Regional Water Quality Control Board
3737 Main Street, Suite 500
Riverside, CA 92501

Attn.: Mr. Gerard ], Thibeault and Mr. Kurt Berchiold

Re:  Action Points Following Preliminary Review of October 2003 Report by GeoLogic
Associates Titled, Evaluation of Perchlorate Impacts to Seil and Groundwater Near
Former Bunker Area, Rialto, California

Dear Mr. Thibegult and Mr. Berchtold:

With reference to our meeting of November 18, 2003, this letter presents eight points which
require the most imperative action following our review of the above document (the Report).
For further details of each of the points listed below please refer to the Preliminary Review of
Qctober 2003 Report by Geologic Associates Titled, Evaluation of Perchlorate Impacts to Soil and
Groundwater Near Former'Bunker Area, Rialto, California dated November 17, 2008, Komex is
providing these technical comments at your request in our role as hydrogeologic and
engineering consultants fo the Fontana Water Company and the West Valley Water District.

1) Additional groundwater characterization needs to occur to the east, southeast, and
southwest of Well N-10 in both the Intermediate and Regional Aquifers to verify the
assertions regarding the extent of contamination made in the Report. Both discrete
depth groundwater sampling should be performed and appropriately screened
multiple-leve] or nested wells should be installed. This and all other future
subsurface investigation activities should include geophysical borehole logging,

2) Further investigation of perchlorate contamination of the Intermediate and Regional
Aquifers needs to be performed to the east of the Mid Valley Sanitary Landfill
(MVSL) Unit 5, beyond Wells N-1 and N-6, to validate the "hypothetical plume"
hypothesis. It is recommended that at least three sets of appropriately screened

— . . ol i
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3)

4)

5)

6)

multiple-level or nested wells should be installed to the east of the MVSL Unit 5.

Water level, lithology and well cornpletion data for wells with two screened sections
in the Intermediate Aquifer (Wells N-5, N-6 and N-7) should be reviewed to assess
whether these wells may be causing cross-contamination of the Intermediate
Aquifer. If these wells serve as conduits, they should be abandoned and replaced
with as many separately completed, or correctly designed multiple-level wells as
necessary to provide adequate vertical coverage of the Intermediate Aquifer at
locations of interest.

A replacement Intermediate Aquifer well for Well N-9 screened from 460 to 472 feet
below ground surface (bgs) must be drilled as soon as possible. The lateral Jocation
of Well N-9 is critical for understanding the extent and trend of contamination that
has been, or is being released from beneath the MVSL. This Infermediate Aquifer
well could be drilled at a location near Well N-9 and should include two separate
wells, or a properly installed multiple-level well, with screened sections located
equivalent with the depth from 460 to 472 feet bgs and belo\w 472 feet bgs.

A continuous water level monitoring program should be developed for at least four
wells in the Intermediate and Regional Aquifers to provide a better understanding of
the hydraulic processes operating in these aquifers, Water levels should be
medgured using pressure transducers attached to dataloggers, and this requirement
should be included in an updated monitoring and reporting program which also
includes monthly water level measurement at all relevant wells (not just the N-1
through N-10 series wells).

A conceptual model report should be prepared which, together with further data
collection, can be used to identify data gaps, guide future investigation activities,
serve as A basis for evaluating remedial alternatives and aid in the preparation of any
numerical groundwater mocdel.

Further vadose zone/perched zone characterization of all areas where potentially
contaminating activities occurred beneath MVSL Unit 5 must be completed so
vadoge zone remediation can be designed before more contamination reaches the
Upper or Intermediate Aquifers. This specifically should include at &8 minimum,
appropriate investigation of each of the former bunkers beneath MVSL Unit 5. Any
bareholes in the vicinity of MVSL Unit 5 deeper than 15 feet bgs should be logged

** using a neutron probe.
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8 All current and historical data needs to be made available to aid in the review of the
Report and so that a8 meaningful conceptual model can be developed. In particular, a
complete compilation of soil and groundwater perchlorate data, borehole and well
logs and groundwater level measurement data should be submitted in one volume
to facilitate review of data.

CLOSING

We and our clients appreciate the time you and your staff took to meet with us on November
18% and hope that these important comments are incorporated in a directive related to further
investigation of perchlorate emanating from the MVSL. We look forward to continuing to work
with the RWQCB on behalf of the Fontana Water Company and West Valley Water District to
review characterization and remediation activities and proposals in the interest of expediting
the characterization, minimization of impacts, and the ultimate restoration of the impacted
drinking water aquifers.

Sincerely,
KOMEX

Jon Rohrer, R.G. 6881, C.Fg, 718
Vice President/Hydrogeologist

v -————— —_ —_— - p——
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. GEOSYNTEC CONSULTANTS

- 200 E."Del Mar Blvd., Suite 250
Pasadena, California 91105 » USA
Tel. (626) 449-0664 « Fax (626} 449-0411

Regional Offices:

SICiL Eatut

R I R I
17 Decémber '200‘30
NS |
Mr. Kamron Saremi. P.E. tﬁ s/ vq

Associate Water Resources Control Engineer

California Regional Water Quality Control Board, Santa Ana Region
3737 Main Street, Suite 500

Riverside, California 92501-3339

VIA FACSIMILE AND FEDERAL EXPRESS

Subject:  Replacement for 12 December 2003 Comment Letter
Evaluation of Perchlorate Impacts to Soil and Groundwater Near Former
Bunker Area, Rialto, California, October 2003

Dear Mr. Saremi:

GeoSyntec Consultants, Inc. (GeoSyntec), transmitted on behalf of the
Goodrich Corporation (Goodrich) and at the direction of Manatt, Phelps & Phillips,
LLP, a letter dated 12 December 2003, commenting on the October 2003 report titled
Evaluation of Perchlorate Impacts to Soil and Groundwater Near Former Bunker Area,
Rialto, California (Report). A stamp bearing the marks of “DRAFT - For Discussion
Purposes Only” and “Privileged and Confidential Attorney-Client Communication
and/or Attorney Work Product” was inadvertently on the letter. To avoid confusion, a
replacement copy of the letter is being provided, without the stamped marks. We
respectfully request that the previous version, bearing the stamp, be discarded and that
the replacement version be admitted to the project file.

If you have any questions regarding these comments, please contact me at
(626) 449-0664 e