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l. INTRODUCTION
I am Mark Wildermuth, President and CEO of Wildermuth Environmental, Inc. | have 31

years experience in water resources engineering and planning including: surface and groundwater
hydrology and hydraulics; water resources planning; surface water and groundwater computer
simulation modeling; water rights; surface water and groundwater quality; flood plain management;
municipal recycled water discharge impacts in receiving waters; and water supply and flood control
facility design. | have extensive expertise in the development of water resources management plans
for groundwater basins and watersheds in southern California.

| received a B.S. in Engineering from the University of California at Los Angeles in 1975,

and a M.S. in Water Resources Engineering from the University of California at Los Angeles in
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1976. | am a registered professional civil engineer in the State of California. My full résumé is
attached hereto as CBWM Exhibit 2-2.

I and my consulting firm, Wildermuth Environmental, Inc., act as hydrologists for the Chino
Basin Watermaster. | have been actively involved in the Chino Basin for 20 years and am the
person most familiar with Watermaster’s current activities and proposed appropriation under its
Application No. 31369.

My testimony addresses three issues in regard to Chino Basin Watermaster’s Application
31369: water availability, water quality and the impacts on groundwater contaminant plumes.
These issues are described as Key Issues 1, 2, and 6, respectively, in the February 16, 2007 Notice
of Public Hearing on Application 31369. My testimony proceeds as a series of questions and

answers regarding these issues.

1. WATER AVAILABILITY

A. What were the modeling tools that you used to estimate the water available for
diversion and recharge, the volume of water that can be recharged, and the
impacts of Watermaster’s application 31369 on the discharge of the Santa Ana
River and its tributaries?

Back in the early 1990s, | was asked by the Chino Basin Water Conservation District
(CBWCD) to estimate the stormwater recharge in the spreading basins within their jurisdiction.
These facilities include the Upland, Montclair, Brooks, Chris, and Lower Cucamonga Creek Basins.
These facilities are shown in Figure 1. At the time, there were no stream discharge measurement
stations to estimate inflow, and the basins were not instrumented. If there was stream discharge and
operational information, it would not be representative of the then current or the future conditions
because the land uses and drainage systems in the watersheds that are tributary to these basins have
been changing over time.

To respond to the questions posed by the CBWCD, we developed a strategy to develop
long-term stationary time histories of stormwater discharge that could be diverted into each basin,
route these storm discharges through each basin using the storage and hydraulic characteristics of
each basin, and estimate the volume of water recharged at each basin (Mark J. Wildermuth, Water

Resources Engineer, 1995). The effect of upstream diversions for recharge on downstream
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discharge and recharge at downstream basins was also evaluated. For the CBWCD investigation,
we estimated daily stormwater discharge and recharge throughout the study area for the period 1934
through 1974; a period of 41 years. Daily isohyetal maps were developed to drive the runoff model.
Current and future land use maps and drainage plans were developed and used to estimate
stormwater discharge for current future planning conditions. | personally developed and applied the
runoff model.

The storage and hydraulic properties of existing basins and for postulated new or improved
basins were developed. A drainage network was developed to route the daily discharge through the
study area watershed. The drainage network consisted of links (channel segments and
detention/recharge facilities) and nodes (discharge entry points for runoff from the land surface and
channel junctions). These discharges were then routed through the drainage systems. The recharge
basins were included in the drainage system. Water retained in the recharge basins recharged the
groundwater basins or was lost to evaporation. | developed the discharge routing model that was
used to route the stormwater discharge and estimate stormwater recharge. The runoff and routing
models and supporting software tools were referred to as the Chino Recharge Model.

The daily discharge and recharge estimates were aggregated to provide monthly and annual
estimates. Basic statistics were estimated and used to characterize the water available for diversion,
actual recharge, potential for recharge, and water lost to evaporation. Sensitivity studies were done
to evaluate the effects of daily percolation rates at each basin, changes in facility design and
operation, and the effects of upstream recharge basins on downstream basins.

As a consequence of this effort, the CBWCD initiated a more thoughtful and aggressive
program for managing recharge in their basins. They installed water level sensors in their basins
that are used to estimate inflow, recharge, and percolation rates.

The Chino Basin Watermaster subsequently joined with the CBWCD and expanded the
modeling investigation and instrumentation effort to the entire Chino Basin Watershed. The
CBWCD and the Watermaster developed a two-phase investigation to maximize stormwater and

supplemental water recharge in Chino Basin. The results of the subsequent effort were documented

SB 425188 v1:008350.0013 3

WRITTEN TESTIMONY OF MARK WILDERMUTH




HATCH & PARENT, A LAW CORPORATION

21 East Carrillo Street

Santa Barbara, CA 93101

© 00 N oo o B~ O w N

S T N B N L N N T N T N N R T~ S N O e T =
© N o B~ W N kP O © 0o N o o N~ W N Pk o

in the Phase | Recharge Master Plan.* Wildermuth’s models were used to estimate the total
discharge potentially available for diversion, the recharge capacity for existing and proposed
recharge facilities, and the other information that was included in the Chino Basin Watermaster’s
application 31369.

The Chino Recharge Model was expanded to the entire Santa Ana Watershed in the early
2000s and was modified to include the simulation of water quality; principally, total dissolved
solids and nitrogen. The modeling domain is shown in Figure 2. The resulting set of models and
support software was renamed the Waste Load Allocation Model (WLAM). This model is the
current model Watermaster uses to evaluate surface water discharge, recharge, and downstream
impacts in the Santa Ana River and its tributaries. The same basic processes used to develop the
models for the Chino Basin were used for the entire watershed with three important extensions: the
inclusion of the reservoir operating rules for the Seven Oaks and Prado dams, the extension of the
study period from 41 years to 50 years (1950 through 1999), and the inclusion of a water quality
model. The WLAM has been adopted by the Santa Ana Regional Water Quality Control Board and
the major watershed stakeholders as the primary tool for the evaluation of waste load allocations on
the Santa Ana River and is used by Regional Board staff to evaluate the discharge and water quality
impacts from proposed changes in the discharge requirements for all recycled water discharges to
the Santa Ana River. The results were incorporated into the 2004 Basin Plan Amendment? that was
approved by the Santa Ana Regional Water Quality Control Board and the State Water Resources

Control Board.

B. What was your basic approach to estimate the water available for diversion and
recharge and downstream impacts?

We applied the WLAM as it was developed for the 2004 Basin Plan Amendment to estimate
the daily discharge, water available for diversion and recharge, recharge, and downstream changes
in discharge that would result from upstream diversion and recharge. We used 50 years of

precipitation data and contemporaneous, gauged stream discharge data for the period 1950 through

! CBWM Exhibit 1-11: Chino Basin Recharge Master Plan, Phase 1 Final Report, January 1998.
2 CBWM Exhibit 2-5: Basin Plan Amendment (RWQCB Order 2004-0001)
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1999.% We used the projected 2010 estimates of recycled water discharge to the Santa Ana River as
described in the 2004 Basin Plan Amendment. The land use used in this work corresponded to
1993. Using these assumptions, we ran the model under two diversion conditions: a no project
condition that corresponds to no diversions or recharge on behalf of Watermaster or Muni/Western
and a maximum diversion condition where Watermaster and Muni/Western divert the maximum
requested under their applications. The results of these model simulations were summarized into
tables and charts to characterize the water available for diversion and recharge, the volume

recharged, and the impacts on downstream recharge.

C. What are the major planning assumptions considered in the model runs and
their implications?

Chino Basin Watermaster Diversions per Application No. 31369. For the no project or
baseline case, we assumed that only the stormwater detention and conservation facilities that existed
prior to the construction of the Chino Basin Facilities Improvement Program and that are described
in the Watermaster’s Application No. 31369. For the “with” project condition we assumed that all
the recharge improvements that are included in Watermaster Application No. 31369 were
constructed and operated at their maximum rates of diversion and recharge.

Muni/Western Application Nos. 31165 and 31370 and the Conservation District
Application No. 31371. Diversions Water Rights Applications. For the no project condition we
assumed that the Seven Oaks dam was operated pursuant to the Water Control Manual, Seven Oaks
Dam developed by the Army Corps of Engineers (USACOE, 2000) and that the Prior Rights Parties
always diverted all the discharge in the River up to a maximum diversion rate of 88 cfs. For the
“with” project condition we assumed that the Prior Rights Parties always diverted all the discharge
in the River up to a maximum diversion rate of 88 cfs and that Muni/Western and the Conservation
District would divert any additional water available after the first 88 cfs up to a capacity of 1,500
cfs. We used the same storage elevation relationships, target storages, and reservoir evaporation
rates as assumed in Appendix A, Santa Ana River Water Rights Applications for Supplemental

Water Supply Draft environmental Impact Report (Muni/Western, 2004).

® CBWM Exhibit 2-9: 50 Year Chino Rain Gage and Daily Precipitation
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Riverside Application No. 31372. We assumed that the city of Riverside did not reduce
their discharge pursuant to their application. This was done for two reasons. First, the SWRCB,
upon review of the City’s application, asked the City to withdraw their application and request a
change in point of use for their recycled water. Second, the City’s Wastewater Change Petition
proposal is of too recent an origin to have allowed us to incorporate it into the WLAM.

2010 Projections of Recycled Water Discharge. The locations of recycled water discharge
to the Santa Ana River are shown in Figure 3. For the no and “with” project conditions, we
assumed that recycled discharges to the Santa Ana River were identical to what is contained in
Figure 4, which are the discharge projections adopted in the 2004 Basin Amendment for the Santa
Ana River (RWQCB Resolution R8-2004-0001).

1993 Landuse Conditions. The land use assumed in the WLAM projections was based on
available Southern California Association of Governments (SCAG) information for 1993. These
land uses are shown graphically in Figure 5. Some of the undeveloped land shown in Figure 5 has
been developed or will be developed by 2010. The implication to the model projections is that the
runoff estimates from the valley floor areas will be slightly underestimated, which means there will
be more stormwater discharge in the drainage systems available for diversion and recharge and in

the Santa Ana River. That is why the WLAM runoff projections are conservatively low.

D. How much water is available for diversion and recharge in the Chino Basin?

Using the WLAM daily discharge projections for the precipitation period 1950 through 1999
for the no project and “with” project alternatives, we can make the following estimates regarding

stormwater available for diversion, stormwater recharged, and stormwater bypassed by the recharge

facilities:
o] The average annual stormwater available for diversion is 46,300 acre-ft yr
o] The average annual stormwater recharge that is estimated to have occurred for the no
project alternative is about 5,700 acre-ft/yr
o] The average annual stormwater recharge that is projected to occur for the “with”
project alternative is about 18,400 acre-ft/yr, an increase of about 12,700 acre-ft/yr
o] The average annual stormwater discharge that bypasses the recharge facilities and
SB 425188 v1:008350.0013 6
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discharges into the Santa Ana River for the “with” project alternative is about 27,900
acre-ft/yr
It should be emphasized that the above values are averages used for planning and analysis
purposes. The actual availability and discharge amount will vary greatly in any given year. It is
important, in order to achieve Watermaster's planning goals, that it retain the discretion to divert and

recharge as much stormwater as possible up to the full amount of the rights sought.

E. When and under what circumstances is this water available?

This water is only available when stormwater and snowmelt discharges are available and can

be diverted into Watermaster’s recharge facilities

F. What metrics did you use to describe the changes in discharge in the Santa Ana
River and its Chino Basin tributaries?

We constructed flow duration curves that describe the cumulative probability that a
discharge is less then or equal to specified value. We also developed tables that summarize the total
discharge in the Santa Ana River at MWD Crossing and below Prado Dam as well as the average
monthly discharge at these locations. The discharge projections used to develop this information
came from a 50-year daily discharge projection that represents a stationary time history of daily
discharge for 2010 conditions in the watershed. These projections were developed for the no

project and “with” project alternative.

G. What are the specific discharge impacts to the discharge in the Santa Ana River
and its Chino Basin tributaries?

Figures 7 through 12 contain flow duration curves for selected locations on the tributaries of
the Santa Ana River in the Chino Basin and the Santa Ana River at the MWD Crossing and below
Prado Dam. Figure 7 contains the flow duration curves for the no and “with” project alternatives
for San Sevaine Creek just upstream of the Santa Ana River. The blue and red lines on this figure
show the flow duration curve for the no project and “with” project alternatives, respectively. The
San Sevaine Creek channel is projected to be dry for both alternatives about 75 percent of the time.
At the 90 percent point, the discharge for the no project alternative would be about 25 cfs, and the
corresponding discharge for the “with” project alternative would be about 5 cfs; a difference of

about 20 cfs. This difference is attributable to the stormwater diverted to recharge basins for
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temporary storage and recharge. Another way to describe this is to say that ten percent of the time
(~36 days per year), the reduction in discharge will be greater than or equal to 20 cfs; 90 percent of
the time (~329 days), the reduction in discharge will be less than 20 cfs; and 75 percent of the time
(~274 days), the reduction in discharge will be negligible or zero.

Figure 8 contains the flow duration curves for the no and “with” project alternatives for Day
Creek just upstream of the Santa Ana River. The Day Creek channel is projected to be dry for both
alternatives about 50 percent of the time. At the 80 percent point, the discharge for the no project
alternative would be about 8 cfs, and the corresponding discharge for the “with” project alternative
would be about 2 cfs; a difference of about 6 cfs. At the 90 percent point, the discharge for the no
project alternative would be about 18 cfs, and the corresponding discharge for the “with” project
alternative would be about 5 cfs; a difference of about 13 cfs. This difference is attributable to
stormwater diverted to the Lower Day Creek Basin for temporary storage and recharge. Another
way to describe this is to say that ten percent of the time (~36 days per year), the reduction in
discharge will be greater than or equal to 13 cfs; 90 percent of the time (~329 days), the reduction in
discharge will be less than 13 cfs; and 50 percent of the time (~183 days), the reduction in discharge
will be negligible or zero.

Figure 9 contains the flow duration curves for the no and “with” project alternatives for
Cucamonga Creek just upstream of the Chino Creek. The short unlined reach of Cucamonga Creek,
which is just upstream of Chino Creek, is also called Mill Creek. The Cucamonga Creek channel
has identical discharges for both alternatives about 90 percent of the time. At the 95 percent point,
the discharge for the no project alternative would be about 170 cfs, and the corresponding discharge
for the “with” project alternative would be about 160 cfs; a difference of about 10 cfs. This
difference is attributable to stormwater diverted to several recharge basins for temporary storage
and recharge. Another way to describe this is to say that 10 percent of the time (~36 days per year),
the reduction in discharge will be greater than or equal to zero cfs; 90 percent of the time (~329
days), the reduction in discharge will be zero cfs; and 5 percent of the time (~19 days), the reduction
in discharge will be 10 cfs.

Figure 10 contains the flow duration curves for the no and “with” project alternatives for
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Chino Creek just upstream of its confluence with Cucamonga Creek. The Chino Creek channel has
identical discharges for both alternatives about 90 percent of the time. At the 95 percent point, the
discharge for the no project alternative would be about 180 cfs, and the corresponding discharge for
the “with” project alternative would be about 160 cfs; a difference of about 20 cfs. This difference
is attributable to stormwater diverted to the Montclair and Brooks Street Recharge Basins for
temporary storage and recharge. Another way to describe this is to say that 10 percent of the time
(~36 days per year), the reduction in discharge will be greater than or equal to zero cfs; 90 percent
of the time (~329 days), the reduction in discharge will be zero cfs; and 5 percent of the time (~19
days), the reduction in discharge will be greater than 20 cfs.

Figure 11 contains the flow duration curves for the no and “with” project alternatives for the
Santa Ana River at MWD Crossing. The Santa Ana River channel has identical discharges for both
alternatives about 75 percent of the time. At the 80 percent point, the discharge for the no project
alternative would be about 135 cfs, and the corresponding discharge for the “with” project
alternative would be about 125 cfs; a difference of about 10 cfs. At the 90 percent point, the
discharge for the no project alternative would be about 275 cfs, and the corresponding discharge for
the “with” project alternative would be about 235 cfs; a difference of about 40 cfs. This difference
is attributable to stormwater diverted pursuant to the proposed Muni/Western and Conservation
District applications for temporary storage and recharge. Another way to describe this is to say that
ten percent of the time (~36 days per year), the reduction in discharge will be greater than or equal
to 40 cfs; 90 percent of the time (~329 days), the reduction in discharge will be less than 40 cfs; and
75 percent of the time (~274 days), the reduction in discharge will be negligible or zero.

Figure 12 contains the flow duration curves for the no and “with” project alternatives for the
Santa Ana River below Prado Dam. This chart looks strikingly different than the prior charts due
the operation of Prado Dam. For the no and “with” project alternatives, we assumed that Prado
Dam was operated pursuant to the Water Control Manual, Prado Dam and Reservoir developed by
the Army Corps of Engineers (USACOE, 1994). The Santa Ana River has identical discharges for
both alternatives about 50 percent of the time; the decrease in discharge caused by all assumed

upstream conservation activities being about 6 cfs compared to a no project discharge of about 330
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cfs. Between about 56 and 62 percent of the time, this difference grows to about 90 cfs compared to
a no project discharge of about 450 cfs; this difference is due mainly to Prado Dam operating
procedures. Between about 62 and about 85 percent of the time, the discharge for the no project
and “with” project alternatives is identical at 450 cfs, which is attributable to Prado dam operating
procedures. At the 90 percent point, the discharge for the no project alternative would be about 710
cfs, and the corresponding discharge for the “with” project alternative would be about 610 cfs; a

difference of about 100 cfs.

H. What are the changes in total Santa Ana River discharge at MWD Crossing and
at below Prado dam?

Finally, Figure 13 shows the WLAM estimated total annual Santa Ana River discharge at
MWD Crossing and below Prado Dam. The average annual decrease in the Santa Ana River
discharge is projected to be about 5,000 and 19,700 acre-ft/yr at the MWD Crossing and below

Prado Dam, respectively. (Michael, this will slightly change tonight, more to follow)

l. What does this suggest about impacts of the Watermaster’s recharge project on
Santa Ana River?

The impacts of Watermaster’s recharge projects on Santa Ana River discharge are small
relative to the discharge in the Santa Ana River and are limited to times when stormwater
discharges occur. There are no dry-weather flow diversions, so Watermaster’s recharge projects will
not affect discharge during low discharge, dry-weather periods. At the 90 percent point, the
cumulative impact on the discharge in the Santa Ana River at below Prado will be about 40 cfs
compared to a comparable no-project, reservoir-attenuated discharge of about 710 cfs or about a 6

percent reduction in flow during flood discharge periods.

J. What does this suggest about cumulative impacts on the Santa Ana River of our
project in combination with the other projects?

As to discharge, the impacts are negligible.

1.  WATER QUALITY

A. What is the role of stormwater recharge as a mitigation measure under Basin
Plan Amendment?

Watermaster and the IEUA jointly proposed TDS and nitrogen water quality objectives

combined with the water resources management projects contained in the OBMP that have been
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found to improve water quality in the Basin and protect water quality for the Santa Ana River itself
and for the benefit of the Orange County Water District. One of these projects, specifically listed in
the Basin Plan Amendment, is the stormwater recharge project described in Application 31369. The
significance of its specific listing within the Basin Plan Amendment is that it is one of the
conditions upon Watermaster’s utilization of the “Maximum Benefit” objectives, which make the
use and recharge of recycled water in the Chino Basin possible.* These requirements were
incorporated explicitly into the Inland Empire Utility Agency’s recycled water permit, RWQCB
Order No. R8-2005-0033.°

B. How does the diversion and recharge of stormwater help the water quality in
the Chino Basin?

Watermaster and the IEUA conduct water quality monitoring in all the recharge basins in
the CBFIP, lysimeters located in these basins, and in monitoring wells. This monitoring has
demonstrated that the recharge of stormwater to Chino Basin is beneficial.® Pathogens, metals, and
organic constituents in stormwater that is diverted into the recharge basins are reduced to
insignificant levels through soil aquifer treatment. The TDS and nitrogen in stormwater is very
low; around 100 mg/L or less for TDS (compared to the objective of 420 mg/L) and 1mg/L-N or
less for nitrogen (compared to the objective of 5 mg/L-N). Thus, the recharge of stormwater helps
mitigate the other non-controllable discharges of salts into the basin. The recharge of stormwater
can be used to dilute recycled water recharge to the basin, which reduces the demand for State

Water Project water deliveries to the Chino Basin area.

C. How does the diversion of stormwater help the water quality of the Santa Ana
River?

The diversion of stormwater to recharge basins in the Chino Basin reduces the discharge of
stormwater to the Santa Ana River. This in turn reduces the discharge of debris, pathogens, metals,
and organic compounds to the River. On the other hand, there may be some slight increases in TDS

and nitrogen in the River, caused by the diversion of low TDS and nitrogen stormwater to the

* See Attachments to CBWM Exhibit 2-5: RWQCB Resolution No. R8-2004-0001, Table 5-8a and generally pages 54-
58.

> CBWM Exhibit 2-7: CBWM Permit for Recharge of Imported and Recycled Water (RWQCB Order 2005-0033). See
also CBWM Exhibit 2-4: Recycled Water Permit (RWQCB Order No. R8-2003-0003).

® See CBWM Exhibit 2-7: OBMP Chino Basin State of the Basin Report, July 2005, at page 6-1.
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recharge basins in the Chino Basin.

IV. RECHARGE IMPACTS ON THE CONTAMINANT PLUMES IN THE CHINO
BASIN

A. What are the significant contaminant plumes in the Chino Basin and how are
these plumes being managed?

The discussion presented below describes contaminant plumes associated with known point
source discharges to groundwater. Figure 14 shows the location of various point sources and areas
of water quality degradation associated with these sources.

Chino Airport. The Chino Airport is located approximately four miles east of the City of
Chino and six miles south of Ontario International Airport and occupies an area of about 895 acres.
From the early 1940s until 1948, the airport was owned by the federal government and used for
flight training and aircraft storage. The County of San Bernardino acquired the airport in 1948 and
has operated and/or leased portions of the facility ever since. Since 1948, past and present
businesses and activities at the airport include the modification of military aircraft, crop dusting,
aircraft-engine repair, aircraft painting, stripping and washing, the dispensing of fire-retardant
chemicals to fight forest fires, and general aircraft maintenance. The use of organic solvents for
various manufacturing and industrial purposes has been widespread throughout the airport’s history
(RWQCB, 1990). From 1986 to 1988, a number of groundwater quality investigations were
performed in the vicinity of Chino Airport. Analytical results from groundwater sampling revealed
the presence of VOCs above MCLs in six wells downgradient of Chino Airport. The most common
VOC detected above its MCL was TCE. TCE concentrations in the contaminated wells ranged from
6.0 to 75.0 ug/L. Figure 14 shows the approximate aerial extent of TCE in groundwater in the
vicinity of Chino Airport at concentrations exceeding its MCL as of 2006. The plume is elongate in
shape, up to 3,600 feet wide and extends approximately 14,200 feet from the airport’s northern
boundary in a south to southwestern direction. During the period from 1997 to 2006, the maximum
TCE concentration in groundwater detected at an individual well within the Chino Airport plume
was 570 pg/L. In 2002, the County of San Bernardino submitted a work plan to the Regional Board
for installing up to five monitoring wells at and around Chino Airport during the summer 2003. The

concentrations of TCE observed in the five monitoring wells are entirely consistent with a
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conceptual model of the plume, which has migrated away from Chino Airport. These new data
corroborate other data generated by the Watermaster and others. This plume is currently being
characterized and a draft remediation plan will be prepared by the end of 2007.

California Institute for Men. The California Institute for Men (CIM), located in Chino, is
bounded on the north by Edison Avenue, on the east by Euclid Avenue, on the south by Kimball
Avenue, and on the west by Central Avenue. CIM is a state correctional facility and has been in
existence since 1939. It occupies approximately 2,600 acres—about 2,000 acres are used for dairy
and agricultural and about 600 acres are used for housing inmates and related support activities
(Geomatrix Consultants, 1996). In 1990, PCE was detected at a concentration of 26 pg/L in a
sample of water collected from a CIM drinking water supply well. Analytical results from
groundwater sampling indicated that the most common VOCs detected in groundwater underlying
CIM were PCE and TCE. Other VOCs that have been detected include carbon tetrachloride,
chloroform, 1,2-DCE, bromodichloromethane, 1,1,1-trichloroethane (1,1,1-TCA), and toluene. The
maximum PCE concentration in groundwater detected at an individual monitoring well (GWS-12)
was 290 pg/L. The maximum TCE concentration in groundwater detected at an individual
monitoring well (MW-6) was 160 pg/L (Geomatrix Consultants, 1996). Figure 14 shows the
approximate aerial extent of VOCs in groundwater at concentrations exceeding MCLs as of 2006.
The plume is up to 2,900 feet wide and extends about 5,800 feet from north to south. During the
period from 1999 to 2006, the maximum PCE and TCE concentrations in groundwater detected at
an individual well within the CIM plume were 1,990 pg/L and 141 pg/L, respectively. This plume
has been characterized and is currently being remediated.

General Electric Flatiron Facility. The General Electric Flatiron Facility (Flatiron
Facility) occupied the site at 234 East Main Street, Ontario, California from the early 1900s to 1982.
Its operations primarily consisted of the manufacturing of clothes irons. Currently, the site is
occupied by an industrial park. The RWQCB issued an investigative order to General Electric (GE)
in 1987 after an inactive well in the City of Ontario was found to contain TCE and chromium above
drinking water standards. Analytical results from groundwater sampling indicated that VOCs and

total dissolved chromium were the major groundwater contaminants. The most common VOC
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detected at levels significantly above its MCL is TCE, which reached a measured maximum
concentration of 3,700 ug/L. Other VOCs periodically detected, but commonly below MCLs,
included PCE, toluene, and total xylenes (Geomatrix Consultants, 1997). Figure 14 shows the
approximate aerial extent of TCE in groundwater at concentrations exceeding MCLs as of 2006.
The plume is up to 3,400 feet wide and extends about 9,000 feet south-southwest (hydraulically
downgradient) from the southern border of the site. During the period from 1999 to 2006, the
maximum TCE and total dissolved chromium concentrations in groundwater detected at an
individual well within the Flatiron Facility plume were 7,990 pg/L and 1,700 pg/L, respectively.
This plume has been characterized and is currently being remediated.

General Electric Company’s Engine Maintenance Center Test Cell Facility. The
General Electric Company’s Engine Maintenance Center Test Cell Facility (Test Cell Facility) is
located at 1923 East Avon, Ontario, California. Primary operations at the Test Cell Facility include
the testing and maintenance of aircraft engines. A soil and groundwater investigation, followed by a
subsequent quarterly groundwater-monitoring program, began in 1991 (Dames & Moore, 1996).
The results of these investigations showed that VOCs exist in the soil and groundwater beneath the
Test Cell Facility and that the released VOCs have migrated off site. Analytical results from
subsequent investigations have indicated that the most common and abundant VOC detected in
groundwater beneath the Test Cell Facility is TCE. Other VOCs detected include PCE, cis-1,2-
DCE, 1,2-dicholoropropane, 1,1-DCE, 1,1-DCA, benzene, toluene, and xylenes, among others. The
historical maximum TCE concentration measured at an on-site monitoring well (directly beneath
the Test Cell Facility) was 1,240 pg/L. The historical maximum TCE concentration measured at an
off-site monitoring well (downgradient) was 190 pg/L (BDM International, 1997). Figure 14 shows
the aerial extent of VOC contamination exceeding federal MCLs as of 2006. The plume is elongate
in shape, up to 2,400 feet wide, and extends approximately 10,300 feet from the Test Cell Facility in
a southwesterly direction. During the period from 1997 to 2006, the maximum TCE and PCE
concentrations in groundwater detected at an individual well within the Test Cell Facility plume
were 1,100 pg/L and 29 ug/L, respectively. This plume has been characterized and a remediation

plan will be completed by the end of 2007.
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Kaiser Steel Fontana Steel Site. Between 1943 and 1983, the Kaiser Steel Corporation
(Kaiser) operated an integrated steel manufacturing facility in Fontana. During the first 30 years of
the facility’s operation (1945-1974), a portion of the Kaiser brine wastewater was discharged to
surface impoundments and allowed to percolate into the soil. In the early 1970s, the surface
impoundments were lined to eliminate percolation to groundwater (Wildermuth, 1991). In July of
1983, Kaiser initiated a groundwater investigation that revealed the presence of a plume of degraded
groundwater under the facility. In August of 1987, the RWQCB issued Cleanup and Abatement
Order Number 87-121, which required additional groundwater investigations and remediation
activities. The results of these investigations show that the major constituents of release to
groundwater were inorganic dissolved solids and low molecular weight organic compounds. The
wells that were sampled during the groundwater investigations showed total dissolved solids (TDS)
concentrations ranging from 500-1,200 mg/L and total organic carbon (TOC) concentrations
ranging from 1 to 70 mg/L. As of November 1991, the plume had migrated almost entirely off the
Kaiser site. Figure 14 shows the approximate aerial extent of the TDS/TOC groundwater plume as
of 2002. Based on a limited number of wells, including City of Ontario Well No. 30, the plume is
up to 3,400 feet wide and extends about 17,500 feet from northeast to southwest. This plume has
been characterized and is currently being remediated.

Milliken Sanitary Landfill. The Milliken Sanitary Landfill (MSL) is a Class 111 Municipal
Solid Waste Management Unit located near the intersections of Milliken Avenue and Mission
Boulevard in the City of Ontario. The facility is owned by the County of San Bernardino and
managed by the County’s Waste System Division. The facility was opened in 1958 and continues to
accept waste within an approximate 140-acre portion of the 196-acre permitted area (GeoLogic
Associates, 1998). Groundwater monitoring at the MSL began in 1987 with five monitoring wells
as part of a Solid Waste Assessment Test investigation (IT, 1989). The results of this investigation
indicated that the MSL has released organic and inorganic compounds to the underlying
groundwater. At the completion of an Evaluation Monitoring Program (EMP) investigation
(GeoLogic Associates, 1998), a total of 29 monitoring wells were drilled to evaluate the nature and

extent of groundwater impacts identified in the vicinity of the MSL. Analytical results from
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groundwater sampling indicated that VOCs are the major constituents of release. The most common
VOCs detected were TCE, PCE, and dichlorodifluoromethane. Other VOCs detected above MCLs
include vinyl chloride, benzene, 1,1-dichloroethane, and 1,2-dichloropropane. The historical
maximum total VOC concentration in an individual monitoring well is 159.6 pg/L (GeolLogic
Associates, 1998). Figure 14 shows the approximate aerial extent of VOCs in groundwater at
concentrations exceeding MCLs as of 2006. The plume is up to 1,800 feet wide and extends about
2,100 feet south of the MSL’s southern border. During the period from 1999 to 2006, the maximum
TCE and PCE concentrations in groundwater detected at an individual well within the MSL plume
were 64 pg/L and 81 ug/L, respectively. This plume has been characterized and no active
remediation plan has been developed.

Upland Sanitary Landfill. The closed and inactive Upland Sanitary Landfill (USL) is
located on the site of a former gravel quarry at the southeastern corner of 15th Street and Campus
Avenue in the City of Upland. The facility operated from 1950 to 1979 as an unlined Class Il and
Class Il municipal solid waste disposal site. In 1982, the entire disposal site was covered with a 10-
inch thick, low permeability layer of sandy silt (GeoLogic Associates, 1997). Groundwater
monitoring at the USL began in 1988 and now includes three on-site monitoring wells: an
upgradient well, a cross-gradient well, and a downgradient well (City of Upland, 1998). The results
of historic groundwater monitoring indicate that USL has released organic and inorganic
compounds to underlying groundwater (GeoLogic Associates, 1997). Groundwater samples from
the downgradient monitoring well consistently contain higher concentrations of organic and
inorganic compounds than samples from the upgradient and cross-gradient monitoring wells.
Analytical results from historic groundwater sampling indicate that VOCs are the major constituents
of organic release. All three monitoring wells have shown detectable levels of VOCs. The most
common VOCs detected above MCLs are dichlorodifluoromethane, PCE, TCE, and vinyl chloride.
Other VOC:s that have been periodically detected above MCLs include methylene chloride, cis-1,2-
DCE, 1,1-DCA, and benzene. The 1990 to 1995 average total VOC concentration in the
downgradient monitoring well is 125 pg/L (GeoLogic Associates, 1997). Figure 14 shows the

approximate aerial extent of VOCs in groundwater at concentrations exceeding MCLs as of 2006.
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However, the plume is defined only by three on-site monitoring wells. The extent of the plume may
be greater than currently depicted in Figure 14. During the period from 1999 to 2006, the maximum
TCE and PCE concentrations detected in downgradient monitoring wells within the USL plume
were 4.2 ug/L and 16 pg/L, respectively. This plume has been characterized and is currently being
remediated.

VOC Anomaly — South of the Ontario Airport. A VOC plume containing primarily TCE
exists south of the Ontario Airport. The plume extends approximately from State Route 60 on the
north and Haven Avenue on the east to Cloverdale Road on the south and South Grove Avenue on
the west. Figure 14 shows the approximate aerial extent of the plume as of 2006. The plume is up
to 17,700 feet wide and 20,450 feet long. During the period from 1999 to 2006, the maximum TCE
concentration in groundwater detected at an individual well within this plume was 83 pg/L.

This plume is currently being characterized by a group of potential responsible parties and should
be fully characterized by the end of 2009. The remediation of this plume will likely be
accomplished through the existing Chino Basin Desalter | facilities, which are owned by the Chino
Desalter Authority.

Stringfellow NPL Site. The Stringfellow site is located in Pyrite Canyon, north of Highway
60, near the community of Glen Avon in Riverside County (Figure 14). From 1956 until 1972, the
17-acre Stringfellow site was operated as a hazardous waste disposal facility. More than 34 million
gallons of industrial waste—primarily from metal finishing, electroplating, and pesticide
production—were deposited at the site (USEPA, 2001). A groundwater plume of site-related
contaminants exists underneath portions of the Glen Avon area. Groundwater at the site contains
various VOCs, perchlorate, N-nitrosodimethylamine (NDMA\), and heavy metals such as cadmium,
nickel, chromium, and manganese. Soil in the original disposal area is contaminated with pesticides,
PCBs, sulfates, and heavy metals. The original disposal area is now covered with a barrier and
fenced. Contamination at the Stringfellow site has been addressed by cleanup remedies described in
four US Environmental Protection Agency (USEPA) Records of Decision. These cleanup actions
have focused on controlling the source of contamination, the installation of an onsite pretreatment

plant, the cleanup of the lower part of Pyrite Canyon, and the cleanup of the community
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groundwater area. Figure 14 shows the approximate aerial extent of the Stringfellow plume as of
2006. The plume is elongate in shape, up to 6,000 feet wide, and extends approximately 22,500 feet
from the original disposal area in a southwesterly direction. During the period from 1999 to 2006,
the maximum TCE concentration detected in the Stringfellow plume was greater then 175 pg/L.
This plume has been characterized and is currently being remediated. Additional characterization is

ongoing, and additional remediation work may be required in the future.

B. How will the proposed recharge projects in Watermaster’s Application No.
31369 impact the fate of these contaminant plumes?

These contaminant plumes are moving from their source areas in response to regional
groundwater flow, which is driven by groundwater recharge and discharge. We used Watermaster’s
high resolution groundwater model to estimate the impacts of a groundwater storage program’ on
these plumes. In this investigation, 25,000 acre-ft/yr of supplemental water was recharged into the
Basin up to total of 100,000 acre-ft and was subsequently withdrawn. This cycle was repeated
twice over a 25-year period running from 2004 to 2028. To be conservative in our projections, we
assumed that all contaminants were conservative; that is retardation or decay was assumed. We
assumed that there were no active remediation plans in place. Finally, we assumed that the total
stormwater recharge anticipated with Watermaster’s Application No. 31369 of about 18,000 acre-
ft/yr as well as Watermaster’s replenishment-related recharge was occurring through out the
planning period. Thus, the resulting model projections provided a conservative estimate of the
impacts of recharge programs in the Chino Basin. Figure 16 shows the simulated location of the
groundwater contaminant plumes in Chino Basin at the end of the planning period (2028) for the
both the no groundwater storage program and “with” storage program scenarios. All plume
locations are virtually identical for both scenarios, indicating that the change in direction and speed
of movement of these plumes caused by the increased recharge anticipated by the storage program
is insignificant.

C. What does the total recharge program in the Chino Basin look like?

Figure 16 shows the projected groundwater pumping, the new stormwater recharge estimate

" CBWM Exhibit 2-3: OBMP Chino Basin Dry Year Yield Program Modeling Report, Vol. 111. Wildermuth. July 2003.
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that was developed with the CBFIP, and the allocation of supplemental water recharge to specific
facilities in the Chino Basin. There is about 18,000 acre-ft/yr of stormwater recharge in the Chino
Basin of which about 6,000 acre-ft/yr comes from pre-project facilities and about 12,000 acre-ft/yr
of new stormwater recharge from the CBFIP. The supplemental water used for Watermaster’s
replenishment activities includes State Water Project water and recycled water. The placing of
water into storage for groundwater storage programs is not included in Figure 16; that is, actual
recharge will be even greater than shown in Figure 16. Stormwater recharge is about 16 percent of
the total recharge if storage programs are excluded and will be less that 16 percent with storage

programs.

D. Do all of the recharge elements taken together cause the plumes to move?

They have some minor effect on the direction and rate of movement of the plumes.

However, the effects are small and are provided for in the remediation plans for each plume.

E. Does the recharge of stormwater cause any special movement of the plumes? ie.,

would the movement of the plumes change if we did not recharge stormwater?

In general, no; the fraction of stormwater recharge is small compared to the total recharge
activities of the Watermaster. The direction and magnitude of the GE Test Cell plume, located just
north of the Ely Basins, appears to be the only plume that is strongly influenced by stormwater
recharge at the Ely basins. This recharge has been occurring since the 1950s. The remediation plan
being developed by GE has incorporated this recharge activity. In fact, if this recharge were to

cease, the magnitude and cost of the remediation would greatly increase.

e gad

MARK WILDERMUTH

Dated: April 12, 2007
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Figure 1 to Wildermuth's April 13, 2007 Declaration Related to the Chino Basin Watermaster's Application No. 31369
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