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NOTICE AND AGENDA
STEERING COMMITTEE MEETING

Thursday, February 25,2010 - 4:00 p.m.

SAWPA, 11615 Sterling Avenue, Riverside, CA 9250

Welcome/Introductions

Public Comments

Members of the public may address the Commission on any item that is within the jurisdiction of
the Commission; however, no action may be taken on any item not appearing on the agenda
unless the action is otherwise authorized by Subdivision (b) Section 54954.2 of the Government
Code.

Approval of Minutes from the Meeting of 11-12-09

Appointment of New Pillar
Scott Bangle, Parks, Recreation & Open Space — replaces Paul Frandsen

White Paper — Recent Changes in the Santa Ana River Discharge (SC#0002)

OWOW Program Update
o Dream Team Charrette Update/Results
o April 22,2010 — OWOW Conference

OWOW Branding Discussion — Development of Collaborative Strategies

Committee Members’ Comments

Announcements
o Next Meeting - Thursday, May 27, 2010 — 4:00 p.m.
o OWOW Conference — Tuesday, April 22,2010

Santa Ana Watershed Project Authority
11615 Sterling Avenue = Riverside, CA 92503 = (951) 354-4220 f
www.sawpa.org = Administration FAX (951) 785-7076 = Planning FAX (951) 352-3422 SAWPA
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10.

Adjournment

Any person with a disability who requires accommodation in order to participate in this meeting should telephone Clerk of the Board
Patti Bonawitz at (951) 354-4230, at least 48 hours prior to the meeting in order to make a request for a disability-related modification or
accommodation.

PLEASE NOTE:

Materials related to an item on this Agenda submitted to the Committee after distribution of the agenda packet are available for public inspection
in the Authority’s office located at 11615 Sterling Avenue, Riverside, during normal business hours. Also, such documents are available on the
SAWPA’s Website at www.sawpa.org, subject to staff’s ability to post the documents before the meeting.

Declaration of Posting
A copy of this agenda has been posted in the Agency’s office at 11615 Sterling Avenue, Riverside, California by 5:30 p.m. on Friday, February
19, 2010.
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SantalAnajRiverAWaten
Working Together for a Sustainable Future

April 22,2010 %
Disneyland Hotel « Anaheim, CA

2010 - Upcoming Meetings/Events
Tuesday, April 22,2010 OWOW Conference — Disneyland Hotel, Anaheim

Thursday, May 27, 2010 Steering Committee Meeting at SAWPA
Thursday, July 22, 2010 Steering Committee Meeting at SAWPA
Thursday, September 23" Steering Committee Meeting at SAWPA

Thursday. November 18, 2010 Steering Committee Meeting at SAWPA
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MEETING MINUTES
OWOW STEERING COMMITTEE MEETING November 12, 2009

PARTICIPANTS PRESENT

Ron Sullivan, Convener SAWPA

Wyatt Troxel SAWPA

Marion Ashley Riverside County Supervisor

Josie Gonzales San Bernardino County Supervisor

Beth Krom City of Irvine

Garry Brown Orange County Coastkeeper

Steve Pontell Regional Water Board

OTHERS PRSENT

Mike Loving City of Irvine, Council Member Krom’s Office
Mary Anne Skorpanich County of Orange

Casey Daily City of San Bernardino, Mayor’s Office

Matt Petteruto County of Orange, Supervisor Campbell’s Office
Celeste Canta SAWPA

Jeff Beehler SAWPA

Mark Norton SAWPA

Patti Bonawitz SAWPA

The Steering Committee Meeting was called to order at 4:11 p.m. by Convener Ron Sullivan at SAWPA,
11615 Sterling Avenue, Riverside. A quorum was noted; however, Steering Committee members
Campbell, Loveridge, Morris, Sahabi, and Gonzales were noted as absent. — There were no public
comments received.

Due to concerns of keeping a quorum, Convener Sullivan rearranged the order of the agenda to take all
the action items first, (i.e., Agenda Item Nos. 6, 8, 10, and 3); the discussion and informational reports
followed.

Governance Structure Document

Jeff Beehler briefly highlighted the SAWPA Commission’s one change to the document (i.e., page 2,
middle of page) which states, “ The Steering Committee may make recommendations to the SAWPA
Commission on proposed amendments to this governance document. Any such proposed amendments
shall not take effect until approved by the SAWPA Commission.” Beth Krom requested a brief
history/update on the revisions, which Celeste Cantu provided. The Steering Committee will continue its
responsibilities of project selection and the appointment of the Pillars.

Upon motion by Wyatt Troxel, seconded by Marion Ashley, the motion carried (5-0):

SC/09-11-01
MOVED, approval of the governance structure document as amended.

Appointment of Pillars

Celeste Cantu reviewed the slate of new Pillars: Tim Barr, Water Use Efficiency, who replaces Tedi
Jackson; Mary Anne Skorpanich — Flood Risk Management, who replaces Larry McKenney; and the
Parks and Open Space Pillar remains unfilled.




Upon motion by Garry Brown, seconded by Beth Krom, the motion carried (5-0):

SC/09-11-02
MOVED, approval of the Pillar appointments of Tim Barr - Water Use Efficiency and Mary
Anne Skorpanich — Flood Risk Management.

OWOW Branding — Development of Collaborative Strategies

Celeste Cantu commented that discussions have been held with John Ruetten of Branding Utilities
Resources to sketch out a framework for long-term branding. Now is the time to invite a subcommittee
for branding exercises, possibly four people from OWOW and two from SAWPA, to put the final touches
on the enduring long-term brand for OWOW and collaborative strategies. Discussion ensued regarding
revisiting the original intent of OWOW; the long-term focus of OWOW in structuring itself to be
sustainable; and perhaps conducting this long-term organizational focus in a whole in a one-half day
workshop format, rather than forming a subcommittee. Celeste Cantl mentioned that Wyatt Troxel,
Garry Brown and Pat Morris indicated an interest to serve on the subcommittee. Beth Krom also
volunteered.

Upon motion by Marion Ashley, seconded by Wyatt Troxel, the motion unanimously carried:

SC/09-11-03
MOVED, approval to develop a subcommittee to focus on OWOW Branding and long-range
collaborative strategies.

APPROVAL OF MINUTES

Upon motion by Garry Brown, seconded by Wyatt Troxel, the motion unanimously carried:

SC/09-11-04
MOVED, approval of the Minutes from the Meeting of 6-18-09.

Marion Ashley left the meeting room at 4:30 p.m.; and there was no quorum. Convener Ron Sullivan
recapped the actions taken for Matt Petteruto of Supervisor Bill Campbell’s Office. Convener Sullivan
requested staff to continue with their informational reports, since no action was required.

Josie Gonzales entered the meeting room at 4:32 p.m., and a quorum was present.
Water Bond/Bills — Report on Sacramento

Celeste Cantu reported that Orange County has been united into the Santa Ana River Watershed for the
next round of funding.

Mark Norton presented a progress report on Proposition 84, and reviewed the tentative DWR schedule:
1) DWR is to release the guidelines in December 2009; 2) public comment period is targeted for
January/February 2010; 3) RAP review anticipated for February 2010; 4) April targeted to conduct
application workshops; and 5) May/June applications will be due. He also presented the video clip given
at the RAP Interview with DWR staff, which was well received both in Sacramento and on a recent trip to
Washington D.C. SAWPA still awaits word from the State regarding being named as a funding region.

Discussion briefly ensued regarding the inclusion of Orange County into the planning process, and bond
monies available for groundwater remediation with 50% local match, but there is a drinking water
requirement. The report was received and filed.



Celeste Cantu announced the Second Annual OWOW Conference is scheduled for April 22, 2010, at the
Disneyland Hotel in Orange County. The conference will have some focus on the water bonds, but the
overriding hope will be to demonstrate to the business community that reliable water is a benefit to them.

Discussion of Upstream and Downstream Watershed Dynamics

Celeste Cantu reported that Mark Wildermuth of Wildermuth Environmental Inc. is preparing the SAR
Analysis, which should be completed by December 2009. He will be closely evaluating what is affecting
the river flows. The flows are down right now, as there is much less water flowing into the river due to
the drought, but also due to the many foreclosed homes.

Watershed Goals and Priorities

Jeff Beehler reported that: 1) the Pillars were called back to work this fall. They have been working on
the watershed goals and priorities, which will be presented to the Steering Committee. He noted that one
goal from the five working sessions, indicated the importance that through OWOW Program, models and
tools have been developed that could be exported to different parts of the watershed — there is great value
in sharing (i.e., project templates); 2) Environmental Justice Pillar, Maria Elena Kennedy continues to
work with the community of Quail Valley. We have learned to just go and talk to the community. The
community has been instrumental in providing some great ideas; and 3) through the five watershed goal
sessions, the Pillars outlined the weaknesses, which were not shocking (i.e., not enough money to do all
the projects), but focused on the following strengths:

1. Our NGOs are much more action-oriented than other parts of the country — our watershed works
well with others;

2. 80% of the Santa Ana River is unlined — it is leveed. Opportunities are much better than in other
urban watersheds;

3. Recharge first in higher — has more open space than similar watersheds;

4. Our watershed’s Regional Board is much more innovative than some;

5. Our watershed is much more diverse politically and socially;

6. Our watershed tends to be less polarized;

7. Creative, very innovative leadership;

8. SARI is an extreme benefit for the region;

9. Well organized watershed; and

10. We have a number of examples of integrated projects already.

Their goals, incorporated into the Plan as a final, will be presented at several community meetings within
the watershed. SAWPA staff may be calling on the Steering Committee members to host meeting spaces
for these meetings.

Committee Members’ Comments
None

Announcements

Convener Sullivan welcomed new member, Steve Pontell, to the Steering Committee. Steve Pontell
briefly highlighted his background.

The next meeting is scheduled for Thursday, January 28, 2010, at 4:00 p.m.

There being no further business, Convener Sullivan adjourned the meeting at 5:17 p.m.

Ron Sullivan, Convener
APPROVED:

February 25, 2010
11-12-09 Min REV



Sept 2002
to present

March 1990
to Sept 2002

Scott A. Bangle

Qualifications

e Naturally motivated and results driven, with a strong desire to develop the talent and
capabilities of others.

e Highly organized Senior Manager with a history that reflects implementing organizational,
systems/processes, and service delivery improvements. | value input, creating positive
relationships and collaborative efforts.

e Aproven track record that illustrates technical and interpersonal competencies in analyzing
performance needs, training design, instructing-facilitating, evaluating and coaching.

e  Skilled Parks Administrator with experience in project management, design, review and
inspection.

Professional Experience

County of Riverside-Regional Park and Open-Space District
4600 Crestmore Road, Riverside, CA 92509-6858

PARKS DIRECTOR / GENERAL MANAGER (4-09 to Present)
ASSISTANT PARK DIRECTOR (5-08 to 4-09)
ASSISTANT GENERAL MANAGER-Operations and Maintenance (9-02 to 5-08)

Responsible for planning, organizing, coordinating, and directing the work of staff engaged in
operations, maintenance, planning and construction of district facilities which includes: 71,656 acres,
thirteen regional parks, six historic sites, five nature centers, seven archaeological sites, sixteen wildlife
reserves, and one mobile home park. The Park District includes 100 full time employees, 150-200 part-
time/volunteer employees and consists of 31 parks, six concessionaires, and 160 miles of regional trails.
Current operating budget is 14 million dollars with a 20 million dollar Capital Improvement Program
budget. Prepare and present staff reports to the District Advisory Commission, County Historical
Commission, and the Regional Trails Committee.

City of Fontana-Public Services Department
16489 Orange Way, Fontana, CA 92335

PUBLIC SERVICES MANAGER (5-98 to 9-02)
PARKS & LANDSCAPE MANAGER (9-94 to 5-98)
PARKS SUPERVISOR (3-90 to 9-94)

Division Head for the Operations Division in the City of Fontana, including: 800 miles of streets and
sidewalk, 230 miles of sewer, 8 pumping stations, 29 parks, 400 acres of landscape assessment districts,
1300 acres of open space, 35,000 street trees, 35 athletic fields and 5 pools. Prepared, implemented,
and monitored 25 million dollar annual operating budget and 5 million-dollar Capital Improvement
Program budget. Supervised, evaluated, and trained 50 employees that included professional, technical,
and clerical personnel with assistance from supervision staff. Prepared and monitored 35 maintenance
contracts through inspection team. Prepared and presented staff reports to City Council, Planning and
Parks and Recreation Commission, Community Organizations, Committees and Service Organizations.
Assisted in preparation of procedures, policies, rules and regulations for the Division.
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July 1981 San Bernardino County Regional Parks

to March 1990 777 E. Rialto, San Bernardino, CA 92415
Positions included: PARK RANGER I, 11, 1l
Supervised personnel involved with park operations and maintenance. Performed park construction and
maintenance duties that included irrigation, turf management, pond and lake management, aquatic
management, carpentry, electrical, pesticide operations and masonry. Supervised assigned personnel on
various park projects, routine maintenance, and complex functions.

Education

University of Illinois
Urbana-Champaign, IL
M .S. RECREATION, SPORTS AND TOURISM (Completion 3-10)

Southern Illinois University-Carbondale
Riverside, CA
B.S. WORKFORCE EDUCATION AND DEVELOPMENT

Boards and Committees

2009-Present California Roundtable for Parks, Recreation and Tourism

2009-Present National Association of County Park and Recreation Officials Director

2005-Present California Association of Regional Parks and Open Space Administrators (President 5-09-present)
2002-Present Crafton Hills Conservancy Director

1997 California Parks and Recreation Society Operations South Regional Director

2001-2004 Inland Empire Resource Conservation District Director (President 2003-2004)

2004-2008 San Timoteo Watershed Management Authority Director

2004-2008 Yucaipa Valley Water District Director (Vice President 2006-2008)

2004-2008 San Bernardino Valley Municipal Water District Water Advisory Committee

2007-2008 San Bernardino Association of Special Districts Director

Recognition and Awards

2009 CPRS Agency Showcase “Award of Excellence”

2009 CSAC Challenge Award- Merit

2008 California Preservation Foundation “Design Award”

2005 CPRS Agency Showcase “Award of Excellence”

2002 CPRS Facility Design and Park Planning “Award of Excellence”

2001 Urban Forestry Council — Community Outreach Award

2000 APWA “Project of the Year Award” Community Outreach

2000 International Society of Arboriculture “Gold Leaf Award”

1999 CPRS Parks and Operations “GRAND PRIZE AWARD” Maintenance and Operations
1999 APWA “Program of the Year Award” Streets “Project of the Year Award”

1998 California Cities Helen Putnam “GRAND PRIZE AWARD” of Excellence “Public Works”
1997 CPRS Parks and Operations “Award for Excellence” Maintenance and Operations
1996 CPRS Parks and Operations “Award for Excellence” Maintenance and Operations

Organizations

California Association of Regional Parks and Open Space Administrators
National Association of County Park and Recreation Officials

National Association of Recreation and Parks

California Parks and Recreation Society

California Park Rangers Association



OWOW STEERING COMMITTEE MEMORANDUM NO. 0002

DATE: February 25, 2010
TO: OWOW Steering Committee
SUBJECT: White Paper - Recent Changes in the Santa Ana River Discharge

PREPARED BY: Mark Norton P.E., Water Resources and Planning Manager

RECOMMENDATION
It is recommended that the Steering Committee receive and file the White Paper on Recent Changes
in the Santa Ana River Discharge.

DISCUSSION

In August 2009, the SAWPA member agencies expressed interest in better understanding the effect
of upper watershed water recycling on Santa Ana River (SAR) flows. The intent was to determine
the cause of a recent reduction in river flows at Prado Dam. The white paper looked at factors such
as reduced wastewater flows due to housing vacancies or foreclosures, increased water use
efficiency, increased groundwater extraction, drought, climate change, less injection of imported
water, low-impact development, etc. The long-term goal is to optimize management of river flows
so that water lost to the ocean is minimized. To accomplish this optimization, a better understanding
was needed of the impacts of various practices and actions on river flows.

On September 1, 2009, the SAWPA Commission authorized a work order with Wildermuth
Environmental (WE) Inc. to prepare a white paper to identify and evaluate the factors that have
impacted SAR flows over the past decade, the magnitude and importance of these factors, and a
scope for what additional evaluation work needs to be conducted to accurately project future SAR
flows. Upon approval of the work order by the Commission, a technical workgroup of SAWPA and
its member agencies’ staffs was formed to work with the consultant to provide pertinent data,
discuss goals and objectives for the white paper, review a draft outline for the white paper, and
review and provide comments on the draft document. The technical group met with the consultant
on three separate occasions to monitor progress and provide input.

On December 15, 2009, WE Inc. distributed and reviewed the draft white paper to the technical
workgroup. The technical group was asked to provide review comments to WE Inc. by
December 23, 2009, and the final work product is attached for your information.

MN:pb
Attachment: White Paper
CM 8229 Draft White Paper on SAR Flows



White Paper

Recent Changes in Santa Ana River Discharge
February 16, 2010

Objective

Interest has been expressed in a better understanding of whether some relatively recent water
management activities may have changed the discharge characteristics of the Santa Ana River as
measured below Prado Dam. The objective of the work discussed herein was to answer the
following questions from readily available information:

Have the discharge characteristics of the Santa Ana River changed in recent years? And, if so, what has
contributed to that change?

The scope of this investigation is limited due to time and funding constraints. Moreover, we
limited the investigation to the review of readily available information from the Santa Ana River
Watermaster, the National Climatic Data Center, San Bernardino County, and the United States
Geological Survey, and several reports prepared by our firm for the Chino Basin Watermaster, the
Basin Monitoring Task Force, and the Nitrogen/Total Dissolved Solids (N/TDS) Task Force.

Summary Conclusions

Discharge characteristics were evaluated for the ten year period of water years 1998-99 through
2007-08 and the four-year period of water years 2004-05 through 2007-08. The ten-year period
starts at the beginning of the current dry or drought period and continues through 2007-08, and it
reflects below average recharge from precipitation and stormwater, greater production stresses on
groundwater, and a period of increased wastewater discharge to the River peaking in 2004-05,
followed by a period of decreased wastewater discharge to the River. The four-year period starts
during the seventh year of the ten-year period and captures the impacts of continuing drought and
decreased wastewater discharge to the River. The starting point in time (1998-99 or 2004-05)
greatly affects the conclusions. Neither period is better or worse: they are simply different
windows from which to view the data.

The following conclusions were made regarding the discharge of the Santa Ana River at the MWD
Crossing gage:

e Average stormwater discharge was about 46,600 acre-ft/yr during the ten-year period and
about 92,800 acre-ft/yr during the four-year petiod.

e For the ten-year period, the combined San Bernardino, Colton, and RIX discharges vary
and generally decrease by about 10 percent, Rialto’s discharge appears to increase by about
11 percent, and the total wastewater discharged to the River declines by about 7 percent.
Total wastewater discharge decreases from about 54,100 acre-ft/yr in 1998-99 to about
50,300 actre-ft/yr in 2007-08 with all of the decrease occurring at RIX. The dectrease in
discharge at RIX is due, in part, to decreased inflows and reductions in overproduction at
RIX. None of these dischargers reused their wastewater during this period with the
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exception of very small amounts used at the wastewater plants. For the four-year period,
the combined San Bernardino, Colton, and RIX discharges vary and generally decrease by
about 9 percent, Rialto’s discharge appears to decrease by about 7 percent, and the total
wastewater discharged to the River in this reach declines by about 8 percent. Total
wastewater discharge dectreases from about 54,600 acre-ft/yr in 2004-05 to about 50,300
acre-ft/yr in 2007-08.

The average non-tributary discharge to the River was about 2,400 acre-ft/yr during the ten-
year period and about 1,000 acre-ft/yr during the four-year period. Non-tributary
discharges consist entirely of groundwater produced in the pressure zone of the SBBA and
discharged to the River upstream of the MWD Crossing.

For the ten-year period, rising groundwater discharge from the Riverside Basin to the River
averages about 4,800 acre-ft/yr. For the four-year period, rising groundwater discharge
from the Riverside Basin to the River averages about 3,700 acre-ft/yr. The time history of
rising water correlates strongly to wet and dry years with higher values of rising water in
wet years and the two or three years following a wet year or wet period. The dry period
that started in 1998-99 and runs to present is contributing to the decline in rising
groundwater discharge.

During the period of 1998-99 through 2007-08," average production in the Colton and
Riverside Basins was about 81,600 acre-ft/yr, which is about 19,000 acre-ft/yr greater than
the preceding period of 1971 through 1998. For the period of 2004-05 through 2007-08,”
average groundwater production was about the same as the 1998-99 through 2007-08
period.

This relatively recent increase in production coupled with below normal precipitation
during the 1998-99 through 2007-08 period most likely explains the decrease in rising water
and the decrease in base flow discharge in the Santa Ana River at the MWD Crossing.

The following conclusions were made regarding the discharge of the Santa Ana River at the below
Prado Dam gage:

Average stormwater discharge was about 92,100 acre-ft/yr during the ten-year period and
about 159,000 acre-ft/yr during the four-year petiod.

For the ten-year period, wastewater discharge in this reach averages about 116,600 acre-
ft/yr and varies from a low of about 108,200 acre-ft/yr to a high of about 133,700 acre-
ft/yr. The net decline in wastewater discharge over the ten-year period is about 1 percent
with increases in wastewater reuse by Corona, the IEUA, and the EVMWD being offset by
increased discharges of other recycling plants in the reach; excluding the EMWD’s
discharge, the net decline in wastewater discharge over the ten-year period is about 9
percent. For the four-year period, the total wastewater discharge averages about 122,000
acre-ft/yr and ranges from a low of 108,000 acre-ft/yr to a high of about 134,000 acre-

! Groundwater production in this area is reported in calendar years and was obtained from the Western San
Bernardino Watermaster. 2008 data is not yet available. The 1999 through 2007 period was used herein to
approximate the ten-year period of 1998-99 through 2007-08 where the years are water years.

2 The 2005 through 2007 period was used herein to approximate the four-year period of 2004-05 through 2007-08
where the years are water years.
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ft/yr. Over the last four years, total wastewater discharge decreased by about 25,000 acre-
ft/yr or about 19 petrcent; excluding the EMWD’s discharge, the net decline in wastewater
discharge over the four-year period is about 17 percent.

e The average non-tributary discharge to the River was about 7,200 acre-ft/yr during the ten-
year period and about 2,500 acre-ft/yr during the fout-year petiod.

e TFor the ten-year period, rising groundwater discharge from the Chino and Temescal Basins
to the River averages about —26,300 acre-ft/yr and varies from a low of about —34,300
acre-ft/yr to a high of about —20,800 actre-ft/yr. For the fout-year period, rising
groundwater discharge from the Chino and Temescal Basins to the River averages about
—31,500 acre-ft/yr and varies from a low of —34,300 to a high of —29,000 acre-ft/yr. The
rising water time history does not correlate strongly to wet or dry years during either
period.

e The most significant contributions to non-stormwater discharge at the below Prado Dam
gage are non-stormwater discharge at the MWD Crossing, wastewater discharge, and rising
groundwater. The change in the sum of these discharges over the ten-year period is a
decrease of about 33,200 acre-ft/yr, which is comprised of an about 22,400 acre-ft/yr
decrease in non-stormwater discharge entering the reach at the MWD Crossing (67 percent
of the total decrease), about 1,200 acre-ft/yr of reduced wastewater discharge (3 percent of
the total decrease), and about 9,700 acre-ft/yr of reduced rising groundwater discharge (29
percent of the total decrease). For the four-year period of 2004-05 through 2007-08, the
change in the sum of these discharges is a decrease of about 42,600 acre-ft/yr, which is
comprised of an about 14,800 acre-ft/yr decrease in non-stormwater discharge entering the
reach at the MWD Crossing (35 petcent of the total decrease), about 25,500 acte-ft/yr of
reduced wastewater discharge (60 percent of the total decrease), and about 2,300 acre-ft/yr
of reduced rising groundwater discharge (5 percent of the total decrease). For the ten-year
period, the decrease in non-stormwater discharge at the below Prado Dam gage is
dominated by non-stormwater discharge that enters the reach at the MWD Crossing and
rising water, which account for about 97 percent of the decrease when combined. For the
four-year period, the decrease in wastewater discharge accounts for about 60 percent of the
decrease in non-stormwater discharge.

e TFor the ten-year period, the average aggregate groundwater production in the Chino and
Temescal Groundwater Basins was about 193,600 acre-ft/yr, which is about 20,900 acre-
ft/yr greater than the 1970-71 through 1997-98 period. This is shown graphically in Figure
20. This relatively recent increase in production coupled with declining groundwater levels
along the River and the below normal precipitation partially explains the decrease in rising
groundwater discharge. For the four year period, the annual groundwater production in
the Chino and Temescal Basins averages about 186,000 actre-ft/yr, which is about 9,000
acre-ft/yr greater than the 1970-71 through 2003-04 period.

Investigation Area

Generally, the investigation area is the Santa Ana Watershed tributary to Prado Dam and, more
specifically, the valley floor area within that watershed. Figure 1 shows the watershed boundary,
the valley floor area situated within the watershed, the Santa Ana River and major tributaries, the
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locations of the stream and precipitation gages discussed in this investigation, and the location of
wastewater recycling plants that discharge to the Santa Ana River or to groundwater near the River.

The Santa Ana River Watermaster investigates surface water conditions on the River and produces
annual reports that quantify base flow and storm flow in the River at the MWD Crossing gage

(USGS 11066460) and the at below Prado Dam gage (USGS 11074000). These two locations are
shown in Figure 1 and will be prominently discussed below.

Precipitation

Figure 1 shows the locations of three precipitation stations that can be used to characterize the
variability of precipitation in the watershed’ (WEI, 2009b; Santa Ana River Watermaster, 2009).
The volume of annual precipitation and the pattern of precipitation during the year strongly
influence the volume of stormwater runoff. Figures 2, 3, and 4 illustrate long-term annual
precipitation time histories for the Claremont/Montclair area (1900 through 2008), the Ontario
area (1914 through 2008), and the San Bernardino area (1900 through 2008), respectively. The
precipitation time histories are also included in Table 1 along with statistics that describe
precipitation variability. Figures 2, 3, and 4 include a line that shows the cumulative departure
from mean (CDFM) precipitation. The CDFM plot is useful in characterizing wet and dry climatic
periods. Negatively sloped line segments indicate periods with below mean precipitation (dry
periods), whereas positively sloped line segments indicate periods with above mean precipitation
(wet periods). For example, in Figure 2, the period from 1934 to 1946 was a wet period, and the
period from 1947 to 1976 was a dry period. Table 2 characterizes the dry and wet periods
illustrated in Figures 2, 3, and 4. Review of the precipitation time series data indicates the
following for the 1900 through 2008 period and the ten-year period ending in 2008:

e The average annual precipitation over the valley floor for the ten-year period of 1999
through 2008 is about 12 to 27 percent below the long-term average precipitation.

e In comparison to the five dry periods identified in the 109-year precipitation time series,
the 1999 through 2008 dry period, for two of the precipitation stations, is either the driest
or second driest period of record.

e The fraction of dry precipitation years for the period of 1900 through 2008 is about 56
percent or almost six out of ten years. For the ten-year period of 1999 through 2008, the
fraction of dry precipitation years is about 70 to 80 percent or seven to eight out of ten
years.

The last ten years are drier than normal and may in fact be very dry when compared to the last 100
years. Dry years and, more specifically, dry periods contribute to lower than expected stormwater
discharge for the Santa Ana River at the MWD Crossing and at below Prado Dam. Dry periods
also contribute to lower than expected recharge from precipitation over the valley floor and surface
water recharge in unlined channels and spreading basins, which, in turn, reduces groundwater

3 The precipitation data for these stations were obtained from the 2009 Wasteload Allocation Report prepared for the
Basin Monitoring Task Force and from Santa Ana River Watermaster annual reports. All three time histories are
composite records that were developed from two neatby precipitation stations.
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levels and, subsequently, groundwater discharge to surface water. Groundwater production
generally increases during dry periods as there is less surface water available for diversion.

Santa Ana River Flow Characterization at the MWD Crossing

The location of the MWD Crossing stream gage is shown in Figure 1. The drainage area tributary
to the MWD Crossing is about 852 square miles. The discharge of the Santa Ana River consists of
several components that are more generally referred to as stormwater flow and base flow. Base
flow consists of rising groundwater and wastewater discharge directly to the Santa Ana River or
tributary streams. There are non-tributary discharges to the River, including the discharge of
pumped groundwater and the discharge of imported water directly to the River or tributary
streams. For this report, we divided the discharge into two general components: stormwater and
non-stormwater discharge. Non-stormwater discharge is equal to the total discharge minus
stormwater discharge. In this section, we will review the historical discharge record at the MWD
Crossing and the various discharge components of the historical record. We will summarize this
information in tables and charts for the period consisting of water years 1970-71 through 2007-08,
the more recent ten-year dry period of 1998-99 through 2007-08, and the four year period 2004-05
through 2007-08.

Table 3 contains estimates of the various discharge components of Santa Ana River discharge at
the MWD Crossing. The discharge components include groundwater discharge from the San
Bernardino Basin Area, wastewater discharge in the reach between the San Bernardino Wastewater
Reclamation Plant (SBWRP) and the MWD Crossing, non-tributary discharges, rising groundwater,
and stormwater discharge. Groundwater discharge from the San Bernardino Basin Area (SBBA)
was from abstracted from Table 15 of Hydrology, Description of Computer Models, and Evaluation of
Selected Water-Management Alternatives in the San Bernardino Area, California (USGS, 20006), and the
rising groundwater discharge component was estimated from the mass balance:

Qns = Qawssea T QrutQur + Qrew
Qrow = Qns — Qowssea ~ Qrw — Qur
Where:
Qs is non-stormwater discharge

Qgwsssa 18 groundwater discharged to the Santa Ana River from the SBBA

Qrw is wastewater discharged in the reach between the SBWRP and the MWDSC
Crossing

Qur is other non-tributary discharge discharged in the reach

Qrow 1s rising groundwater discharged in the reach

All other discharge components were abstracted from Santa Ana River Watermaster reports
through 2007-08. Tigure 5 shows the annual discharge hydrograph for the Santa River at the
MWD Crossing in terms of stormwater and non-stormwater components. Review of Figure 5
shows that, for most years, non-stormwater discharge is greater than stormwater discharge;
specifically, in 29 of the 38 years (or about three out of four years), non-stormwater discharge
exceeds stormwater discharge.
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Stormwater Discharge

The stormwater discharge estimated at the MWD Crossing is listed in column 5 of Table 3 for the
period of 1970-71 through 2007-08. These values were abstracted from the annual reports of the
Santa Ana River Watermaster. The Watermaster utilizes computational procedures to decompose
total discharge into stormwater discharge and non-stormwater discharge. For the period of 1970-
71 through 2007-08, stormwater discharge at the MWD Crossing averages about 55,200 acre-ft/yr
and varies from a low of about 2,900 acre-ft/yr to a high of about 292,100 acre-ft/yr. For the ten-
year period of 1998-99 through 2007-08, stormwater discharge at the MWD Crossing averages
about 46,600 acre-ft/yr and varies from a low of about 2,900 acre-ft/yr to a high of about 292,100
acre-ft/yr. For the fout-year period of 2004-05 through 2007-08, stormwater discharge at the
MWD Crossing averages about 92,800 acre-ft/yr and varies from a low of about 2,900 acre-ft/yr
to a high of about 292,100 acre-ft/yr.

Figure 6 shows the time series of annual stormwater discharge estimated at the MWD Crossing for
the period of 1929-30 through 2007-08. The data used to populate this chart come from Analysis of
the Flow of the Santa Ana River at the Riverside Narrows in Riverside County, California (Webb, 1969) for
water years 1929-30 through 1966-67 and from the annual reports of the Santa Ana River
Watermaster for 1970-71 and thereafter. The CDFM for annual precipitation at San Bernardino
Hospital is also plotted in Figure 6. Review of Figure 6 indicates that the volume of stormwater
discharge per unit precipitation increased significantly after about 1976-77.

Figure 7 shows a double mass curve of cumulative annual precipitation for all three precipitation
stations versus cumulative annual stormwater discharge estimated at the MWD crossing. These
double mass curves cover the period of 1929-30 through 2007-08. Double mass curves are plots
of cumulative mass or discharge at one station versus a cumulative term for another nearby station.
Double mass curves are used to determine if significant changes have occurred at precipitation
stations and the watersheds above stream discharge gages due to activities, such as the relocation
of gages and hydromodification. Changes in discharge due to drought or wet periods are filtered
out in a double mass curve analysis. Each point on the curve corresponds to a point in time.
There appears to be a significant break in the curvature of the double mass curve around water
year 1977-78. Prior to 1977-78, the average slope of the double mass curve is about 1,000 acre-
ft/inch.* After 1977-78, the average slope of the double mass curve is about 3,900 acre-ft/inch—
an increase of about 290 percent. The causes of this increase in stormwater discharge include the
armoring of the land surface from urbanization, drainage improvements, and the lining of drainage
channels in the watershed. The abruptness of the change is likely due to the long dry period that
started in 1967-47 and continued through 1976-77 and the construction of stormwater
management facilities following the floods of January and February 1969.

Non-Stormwater Discharge

Wastewater Discharge. Table 4 lists the wastewater plants that discharged to the Santa Ana
River or a tributary to the River for the period of 1970-71 through 2007-08. Prior to 1995-96, the
City of San Bernardino and the City of Colton discharged their secondary treated disinfected

# It would be incorrect to assume that the volume of stormwater discharge would equal the annual precipitation times
this slope value. This and the other slope terms derived from the double mass curve analysis are based on the full
expectancy of annual storm events, and the runoff process is non-linear.
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effluents as shown in Figure 1. During and after 1995-96, the Cities of San Bernardino and Colton
diverted almost all of their secondary treated effluents to the Rapid Infiltration Extraction (RIX)
Facility located in Colton. At RIX, their effluents are recharged in basins (providing filtration),
extracted from wells located at the RIX facility, disinfected with ultraviolet radiation, and
discharged to the River. The wells at RIX produce water in excess of the effluent recharged. This
overproduction is done to provide substantial containment of the recharged effluent. The volume
of overproduction has varied over time since 1996, as RIX operators have learned how to
minimize overproduction and provide substantial containment of the recharged effluent. The
location of RIX discharge to the Santa Ana River is shown in Figure 1. The City of Rialto point of
discharge is also shown in Figure 1 and is located just upstream of the RIX point of discharge.
Figure 8 shows historical wastewater discharges to the River above the MWD Crossing for the ten-
year period of 1998-99 through 2007-08. In this plot, the effluent of San Bernardino, Colton, and
RIX has been combined. Figure 9a is a similar plot that shows the relative discharges as
percentages of the 1998-99 annual discharge. Since 1998-99, the combined San Bernardino,
Colton, and RIX discharges have varied and generally decreased by about 10 percent, Rialto’s
discharge appears to have increased by about 11 percent, and the total wastewater discharged to
the River has declined by about 7 percent. The total wastewater discharge decreased from about
54,100 acre-ft/yr in 1998-09 to about 50,300 acre-ft/yr in 2007-08, with all of the decrease
occurring at RIX. The decrease in discharge at RIX is due, in part, to decreased inflows and
reductions in overproduction at RIX. None of these dischargers reused their wastewater during
this period, with the exception of very small amounts used at the wastewater plants.

Figure 9b is similar to Figure 9a except it shows the relative discharges as percentages of the 2004-
05 annual wastewater discharge. Since 2004-05, the combined San Bernardino, Colton, and RIX
discharges have varied and generally decreased by about 9 percent, Rialto’s discharge appears to
have decreased by about 7 percent, and the total wastewater discharged to the River in this reach
has declined by about 8 percent. Total wastewater discharge decreased from about 54,600 acre-
ft/yr in 2004-05 to about 50,300 acte-ft/yr in 2007-08.

Non-Tributary Discharge. Column 3 in Table 3 lists annual non-tributary discharges to the
Santa Ana River upstream of the MWD Crossing. These non-tributary discharges consist entirely
of groundwater produced in the pressure zone of the SBBA and discharged to the River upstream
of the MWD Crossing. This groundwater was produced to lower the piezometric level in areas
where it was unacceptably close to the ground surface. For the ten-year period of 1998-99 through
2007-08, the annual non-tributary discharge averages about 900 acre-ft/yr and varies from a low of
zero acre-ft/yr in three different years to a high of 9,400 acre-ft/yr in 2001-02. For the four-year
period of 2004-05 through 2007-08, the annual non-tributary discharge averages about 1,660 acre-
ft/yr and varies from a low of zero acre-ft/yr in 2004-05 years to a high of about 4,100 acre-ft/yr
in 2007-08.

Rising Groundwater Discharge from the SBBA. Column 1 in Table 3 lists the annual rising
water discharge from the SBBA to the Santa Ana River upstream of the MWD Crossing. Rising
groundwater from the SBBA to the River occurred during the period of 1978-79 through 1991-92
and was the result of extraordinary precipitation and associated recharge during the 1977-78
through 1982-83 wet period and the artificial recharge activities of the San Bernardino Valley
Municipal Water District and the San Bernardino Valley Water Conservation District. There was
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no rising groundwater from the SBBA to the Santa Ana River during the ten-year period or the
four-year period.

Rising Groundwater Discharge from the Riverside Basin. Column 8 in Table 3 lists the
annual rising groundwater discharge from the Riverside Basin to the Santa Ana River upstream of
the MWD Crossing. For the period of 1970-71 through 2007-08, rising groundwater from the
Riverside Basin to the River averages about 4,700 acre-ft/yr and vaties from a low of about
—11,900 acre-ft/yr to a high of about 23,200 acre-ft/yr. A positive rising groundwater value
indicates groundwater discharge to surface water. A negative value indicates that surface water
discharge in the channel is recharging the underlying groundwater. The time history of rising water
correlates strongly to the wet years and dry years with higher values of rising water in wet years and
the two or three years following a wet year or wet period. For the ten-year period of 1998-99
through 2007-08, the rising groundwater discharge from the Riverside Basin to the Santa Ana
River averages about 4,800 acre-ft/yr and varies from a low of about —5,800 acre-ft/yr to a high of
about 16,800 acre-ft/yr. For the four-year period of 2004-05 through 2007-08, the rising
groundwater discharge from the Riverside Basin to the Santa Ana River averages about 3,700 acre-
ft/yr and varies from a low of about —5,800 acre-ft/yr to a high of about 10,400 acre-ft/yr. Some
of the decline in rising groundwater in this reach could be caused by the decline in wastewater
discharges; although such a decline would be less than the decline in rising water discharge.

Total Non-Stormwater Discharge. Column 4 in Table 3 contains estimates of the total non-
stormwater discharge at the MWD Crossing. Figure 10 is a stacked bar chart that illustrates this
time series and the relative magnitude of each component over time. For the period of 1970-71
through 2007-08, the total non-stormwater discharge at the MWD Crossing averages about 45,400
acre-ft/yr and varies from a low of about 16,800 acre-ft/yr to a high of about 70,900 acre-ft/yr.
For the ten-year period of 1998-99 through 2007-08, the total non-stormwater discharge at the
MWD Crossing averages about 60,600 acre-ft/yr and varies from a low of about 48,500 acre-ft/yr
to a high of about 70,900 acre-ft/yr. The largest estimated value of total non-stormwater discharge
occurred in 1998-99, and since 1998-99, non-stormwater discharge has varied and generally
decreased by about 32 percent. Almost all of this decline is due to the decrease in rising
groundwater discharge from 16,800 acre-ft/yr in 1998-99 to about —5,800 acre-ft/yr in 2007-08, a
decline of about 22,600 acre-ft/yt.

For the four-year period of 2004-05 through 2007-08, the total non-stormwater discharge at the
MWD Crossing averages about 58,100 acre-ft/yr and varies from a low of about 48,500 acre-ft/yr
to a high of about 65,600 acre-ft/yr. The largest estimated value of total non-stormwater discharge
occurred in 2005-06, and since 2004-05, non-stormwater discharge has varied and generally
decreased by about 23 percent. Almost all of this decline is due to the decrease in rising
groundwater discharge from 10,400 acre-ft/yr in 2004-05 to about —5,800 acre-ft/yr in 2007-08, a
decline of about 14,600 acre-ft/yr.

Review of Figure 10 reveals two distinct periods of sustained positive rising groundwater
discharge: 1982-83 through 1990-91 and 1994-95 through 1999-00. These two sustained positive
rising groundwater discharge periods were caused by the 1977-78 through 1982-83 and the 1991-
92 through 1997-98 wet periods, respectively. Note that the sustained positive rising groundwater
periods lag the wet periods by two to three years. Also note that rising groundwater discharge is
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substantially reduced during dry periods. This observation suggests that the dry period starting in
1998-99 and running to present is contributing to the decline in rising groundwater discharge.

Groundwater Production in the Riverside and Colton Basins

Table 5 lists the time series of groundwater production in the Colton, Riverside North, and
Riverside South Basins, and the aggregate of this production. These production estimates were
obtained from the annual reports of the Western-San Bernardino Watermaster (Western San
Bernardino Watermaster, 2008) and were prepared on a calendar year basis. Table 5 shows all of
the groundwater production in the reach between the San Jacinto fault and the MWD Crossing.
During the period of 1971 through 2007, the average aggregate production was about 66,800 acre-
ft/yr and ranged from a low of 39,600 acre-ft/yr to a high of 85,600 acre-ft/yr. During the period
of 1999 through 2007, the average aggregate production was about 81,600 acre-ft/yr and ranged
from a low of 77,900 acre-ft/yr to a high of 85,600 acre-ft/yr. Compared to the entire record in
Table 5, the average production for 1999 through 2007 increased by about 15,000 acre-ft.
Compared to the period before 1999, the average production for 1999 through 2007 increased by
about 19,000 actre-ft/yr. This is shown in the simple statistics presented in Table 5 and graphically
in Figure 11. During the 2005 through 2007 period, the average aggregate production was about
81,600 acre-ft/yr and ranged from a low of 78,500 acre-ft/yr to a high of 85,600 acre-ft/yr. From
a practical standpoint the average, maximum, and minimum statistics are identical to the same
statistics for the 1999 through 2007 period. This relatively recent increase in production coupled
with below normal precipitation during the 1998-99 through 2007-08 period most likely explains
the decrease in rising water.

Changes in Groundwater Levels in the Riverside Basin near the Santa Ana River

Groundwater level changes in the vicinity of the River can influence the magnitude of rising
groundwater discharge. As demonstrated above, the change in estimated rising groundwater
discharge from about 16,800 acre-ft/yr in 1998-99 to about —5,800 acre-ft/yr in 2007-08 may
completely explain the reduction in non-stormwater discharge at MWD Crossing during this
period. Figure 12 shows several wells upstream of the MWD Crossing that have recent and
relatively long time histories of groundwater level measurements. The groundwater level
measurements for these wells are shown in Figure 13. Groundwater levels along the River
upstream of the MWD Crossing appear to have been relatively stable for at least the past 15 years,
which seems to contradict the estimated decline in rising groundwater discharge. This suggests
that:

e Rising groundwater discharge is sensitive to subtle changes in groundwater levels and
gradients.

e The hydraulic conductivity in the groundwater system near the River is on the order of 400
ft/day (WEIL, 2009x) which allows for high recharge rates from the River and the
maintenance of high groundwater levels near the River.

e The available groundwater level data are not sufficient to characterize the relationship
between groundwater levels and rising groundwater.

M
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Conclusions Regarding the Change in Discharge at the MWD Crossing

Average stormwater discharge is lower over the ten-year period than the 38-year period of 1970-71
through 2007-08. There has been no rising groundwater discharge from the SBBA since 1991-92.
The near-term prospect for pumping groundwater from the SBBA and discharging this water to
the Santa Ana River is unlikely because piezometric levels in the SBBA are near all time lows.
Wastewater discharge to the Santa Ana River above the MWD Crossing decreased by about 3,800
acre-ft/yr or 7 petcent over the ten-year period of 1998-99 through 2007-08; and for the four year
petiod of 2004-05 through 2007-08, the wastewater discharge decreased by about 4,300 acre-ft/yr
or about 8 percent. No significant wastewater reuse occurred during this period. Most of the
reduction in wastewater discharge occurred at the RIX facility and is due to slightly reduced
inflows to the RIX facility and a reduction in overproduction at the RIX facility. The decline in
rising groundwater discharge from the Riverside Basin explains most of the decrease in non-
stormwater discharge. The rising groundwater discharge decreased from a value of 16,800 acre-
ft/yr in 1998-99 to about —5,800 acre-ft/yr in 2007-08, a difference of about 22,600 acre-ft/yr.
The rising groundwater discharge decreased from a value of 8,800 acre-ft/yr in 2004-05 to about
—5,800 acre-ft/yr in 2007-08, a difference of about 14,600 acre-ft/yr. The causes of this decline in
rising groundwater discharge are most likely increased groundwater production starting in 1998-99
and drought, which has reduced the recharge of the groundwater system. Changes in wastewater
discharge do not appear to contribute significantly to the change in discharge at the MWD
Crossing.

Santa Ana River Flow Characterization at below Prado Dam

The location of the below Prado Dam stream gage is shown in Figure 1. The drainage area
tributary to Prado Dam is about 2,258 square miles. Table 3 contains estimates of the various
discharge components of Santa Ana River discharge at the below Prado Dam gage. The discharge
components include non-stormwater discharge and stormwater discharge at the MWD Crossing,
wastewater discharge in the reach between the MWD Crossing and Prado Dam, non-tributary
discharges, rising groundwater, and stormwater discharge generated in the reach between the
MWD Crossing and Prado Dam. The rising water discharge component was estimated from the
mass balance:

Qus = QrywtQur T Qrew
QRGW = QNS - QRW - QNT

Where:
Qs is non-stormwater discharge
Qrw is wastewater discharged in the reach between the MWD Crossing and Prado
Dam
Qnr is non-tributary discharge discharged in the reach
Qrow is rising groundwater discharged in the reach

All other discharge components were abstracted from Santa Ana River Watermaster reports
through 2007-08. Figure 14 shows the annual discharge hydrograph for the Santa River at below
Prado Dam in terms of stormwater and non-stormwater discharge components. Review of Figure
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14 shows that, for most years, non-stormwater discharge is greater than stormwater discharge;
specifically, in 31 of the 38 years (or about four out of five years), non-stormwater discharge
exceeds stormwater discharge.

Stormwater Discharge

The stormwater discharge estimated at the below Prado Dam gage is listed in column 12 of Table
3 for the period of 1970-71 through 2007-08. The stormwater discharge generated in the
watershed between the MWD Crossing and below Prado Dam gages is also included in Table 3.
These values were abstracted from the annual reports of the Santa Ana River Watermaster. For
the period of 1970-71 through 2007-08, stormwater discharge at the below Prado Dam gage
averages about 99,000 acre-ft/yr and varies from a low of about 10,600 acre-ft/yr to a high of
about 470,000 acre-ft/yr. For the ten-year period of 1998-99 through 2007-08, stormwater
discharge at the below Prado Dam gage averages about 92,100 acre-ft/yr and varies from a low of
about 10,600 acre-ft/yr to a high of about 470,000 acre-ft/yt. For the fout-year period of 2004-05
through 2007-08, stormwater discharge at the below Prado Dam gage averages about 159,000 acre-
ft/yr and varies from a low of about 12,900 acre-ft/yr to a high of about 470,000 acre-ft/yr.

For the period of 1970-71 through 2007-08, the stormwater discharge generated in the reach
between the MWD Crossing and at below Prado Dam gages averages about 43,900 acre-ft/yr and
varies from a low of about 3,200 acre-ft/yr to a high of about 216,700 acre-ft/yr. For the ten-year
period of 1998-99 through 2007-08, the stormwater discharge generated in this reach averages
about 45,500 acre-ft/yr and varies from a low of about 7,600 acre-ft/yr to a high of about 177,400
acre-ft/yr. For the four-year period of 2004-05 through 2007-08, the stormwater discharge
generated in this reach averages about 66,400 acre-ft/yr and vaties from a low of about 10,000
acre-ft/yr to a high of about 177,400 acre-ft/yr.

Figure 15 shows the time series of annual stormwater discharge estimated at the below Prado Dam
gage for the period of 1919-20 through 2007-08. The data used to populate this chart comes from
Appendisc A, Basic Data, 1olume I prepared by the Joint Engineering Committee (1969) for water years
1929-30 through 1966-67 and from the annual reports of the Santa Ana River Watermaster for
1970-71 and thereafter. The CDFM for annual precipitation at San Bernardino Hospital is also
plotted in Figure 15. As was seen in the discussion of estimated stormwater discharge for the
MWD Crossing, the volume of stormwater discharge per unit precipitation increased significantly
after about 1976-77 at the below Prado Dam gage.

Figure 16 shows a double mass curve of cumulative annual precipitation for all three precipitation
stations versus cumulative annual stormwater discharge estimated at the below Prado Dam gage.
As was observed at the MWD Crossing, there appears to be a significant break in the curvature of
the double mass curve around water year 1977-78. Prior to 1977-78, the average slope of the
double mass cutrve is about 2,100 acre-ft/inch.” After 1977-78, the average slope of the double
mass curve is about 7,600 acre-ft/inch—an increase of about 230 percent. The causes of the
increase in stormwater discharge include the armoring of the land surface from urbanization,
drainage improvements, and the lining of drainage channels in the watershed. The abruptness of
the change is likely due to the long dry period that started in 1967-47 and continued through 1976-

5 See footnote 3.
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77 and the construction of stormwater management facilities following the floods of January and
February 1969.

Non-Stormwater Discharge

Wastewater Discharge. Table 4 lists the wastewater plants that discharged to the Santa Ana
River or a tributary to the River between the MWD Crossing and Prado Dam for the period of
1970-71 through 2007-08. Figure 17 shows historical wastewater discharges to the River in this
reach for the ten-year period of 1998-99 through 2007-08. Figure 18a is a similar plot that shows
the relative discharges as percentages of the 1998-99 annual discharge. Figure 18b is similar to
18aexcept it shows the relative discharges as percentages of the 2004-05 annual wastewater
discharge. The following conclusions can be reached from Table 4 and Figures 17, 18a, and 18b:

The City of Riverside’s wastewater discharge varied slightly over the ten-year period—
averaging about 36,200 acre-ft/yr—and ranged from a minimum of 34,800 acre-ft/yr to a
maximum of about 38,100 acre-ft/yr. Over the ten-year petiod, wastewater discharge
increased by about 900 acre-ft/yr. For the four-year period of 2004-05 through 2007-08,
the City of Riverside’s wastewater discharges averaged about 36,800 acre-ft/yr and ranged
from a minimum of 35,700 acre-ft/yr to a maximum of about 38,100 acre-ft/yr. Over the
last four years, the City’s discharge decreased by about 2,400 acre-ft/yr or about 6 percent.

The City of Corona’s wastewater discharge varied slightly over the ten-year period—
averaging about 12,000 acre-ft/yt—and ranged from a minimum of 9,400 acre-ft/yr to a
maximum of about 13,200 acre-ft/yr. Over the ten-year petiod, wastewater discharge
decreased by about 2,200 acre-ft/yr. The decrease in discharge is due primarily to
wastewater reuse. For the four-year period of 2004-05 through 2007-08, the City’s
wastewater discharges averaged about 11,700 acre-ft/yr and ranged from a minimum of
9,400 acre-ft/yr to a maximum of about 13,200 acre-ft/yr. Over the last four years, the
City’s discharge decreased by about 3,200 acre-ft/yr or about 25 percent.

The Inland Empire Utilities Agency’s (IEUA) wastewater discharges varied slightly over
the ten-year period—averaging about 55,600 acre-ft/yr—and ranged from a minimum of
46,200 acre-ft/yr to a maximum of about 61,000 acre-ft/yr. Over the ten-year period,
wastewater discharge decreased by about 12,000 acre-ft/yr. The decrease in discharge is
due primarily to wastewater reuse. For the four-year period of 2004-05 through 2007-08,
the IEUA’s wastewater discharges averaged about 52,100 acre-ft/yr and ranged from a
minimum of 46,200 acre-ft/yr to a maximum of about 58,100 acre-ft/yr. Over the last
four years, the IEUA’s discharge decreased by about 11,800 acre-ft/yr or about 20 percent.

The West Riverside Regional Treatment Plant’s (WRR) wastewater discharges varied
slightly over the ten-year period—averaging about 3,100 acre-ft/yr—and ranged from a
minimum of 1,600 acre-ft/yr to a maximum of about 6,000 acre-ft/yr. Over the ten-year
petiod, wastewater discharge increased by about 4,400 acre-ft/yr. For the four-yeatr period
of 2004-05 through 2007-08, the WRR’s wastewater discharges averaged about 4,300 acre-
ft/yr and ranged from a minimum of 3,300 acre-ft/yr to a maximum of about 6,000 acre-
ft/yr. Over the last four years, the WRR’s discharge increased by about 2,400 actre-ft/yr or
about 7 percent.
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e The Lee Lake Water District’s (LLWD) wastewater discharges varied over the ten-year
petiod—averaging about 400 acre-ft/yr—and ranged from a minimum of zero acre-ft/yr
to a maximum of about 700 acre-ft/yr. Over the ten-year period, wastewater discharge
increased by about 400 acre-ft/yr. For the foutr-year period of 2004-05 through 2007-08,
the LLWD’s wastewater discharges averaged about 600 acre-ft/yr and ranged from a
minimum of 400 acre-ft/yr to a maximum of about 700 acre-ft/yr. Over the last four
years, the LLWD?’s discharge decreased by about 200 acre-ft/yr or about 35 percent.

e The Elsinore Valley Municipal Water District’s (EVMWD) wastewater discharges varied
slightly over the ten-year period—averaging about 4,600 acre-ft/yr—and ranged from a
minimum of 1,500 acre-ft/yr to a maximum of about 7,000 acre-ft/yr. Over the ten-year
petiod, wastewater discharge decreased by about 1,500 actre-ft/yr. The dectrease in
discharge is due primarily to wastewater reuse. For the four-year period of 2004-05
through 2007-08, the EVMWD’s wastewater discharges averaged about 4,900 acre-ft/yr
and ranged from a minimum of 1,600 acre-ft/yr to a maximum of about 7,000 acre-ft/yt.
Over the last four years the EVMWD’s discharge decreased by about 5,500 acre-ft/yr or
about 77 percent.

Most of the wastewater discharge time series show an increase in the middle of the ten-year period,
followed by a reduction. This reduction in discharge, when due to wastewater reuse, is noted
above. Some of the decrease may be caused by conservation and home foreclosures. Given the
budget for this investigation and the short schedule allowed for its completion, it was not possible
to conduct the research necessary to determine the reduction in discharge attributable to
conservation, home foreclosures, and reuse.

The Eastern Municipal Water District (EMWD) began to discharge to Temescal Creek in 2003-04.
The EMWD only discharges during the winter part of the year and only when it has surplus
wastewater. For the ten-year period, the EMWD’s discharge has averaged about 4,800 acre-ft/yr
and ranged from a minimum of zero acre-ft/yr to a maximum of about 13,700 acre-ft/yr. The
EMWD’s discharge in the last five years—starting fairly high at 13,700 acre-ft/yr and gradually
being reduced to 8,800 acre-ft/yr—introduces an anomalous increase in the total wastewater
discharge to the reach. Historically, the EMWD has been able to manage its wastewater without
any discharge to Temescal Creek. The recent discharges result from significant growth in a short
period of time. The EMWD intends to eliminate this discharge and, in the future, to manage its
wastewater without any discharges to Temescal Creek.

For the period of 1970-71 through 2007-08, wastewater discharge in this reach averages about
78,000 actre-ft/yr and varies from a low of about 21,800 acre-ft/yr to a high of about 133,700 acte-
ft/yt. For the ten-year petiod of 1998-99 through 2007-08, wastewater discharge in this reach
averages about 116,600 acre-ft/yr and varies from a low of about 108,200 acre-ft/yr to a high of
about 133,700 acre-ft/yr. The net decline in wastewater discharge over the 1998-99 through 2007-
08 period is about 1 percent with the increases in wastewater reuse by Corona, the IEUA, and the
EVMWD being offset by the increased discharges of the other recycling plants in the reach.
Excluding the EMWD’s discharge, the net decline in wastewater discharge over the 1998-99
through 2007-08 period is about 9 percent.

¢ Abandoned homes due to home foreclosures do not contribute sewage to sewage collection systems, thus resulting in
lower wastewater production and discharge.
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For the four-year period of 2004-05 through 2007-08, total wastewater discharge averages about
122,000 acre-ft/yr and ranges from a low of 108,000 acre-ft/yr to a high of about 134,000 acre-
ft/yr. Over the last four years, total wastewater discharge decreased by about 25,000 acre-ft/yr or
about 19 percent.

Non-Tributary Discharge. Column 10 in Table 3 lists annual non-tributary discharges to the
Santa Ana River between the MWD Crossing and Prado Dam. These non-tributary discharges
consist of groundwater produced in the pressure zone of the SBBA and discharged to the Santa
Ana River downstream of the MWD Crossing, discharge from Lake Elsinore, discharge from the
Arlington Desalter, and imported water discharged to San Antonio Creek. For the period of 1970-
71 through 2007-08, non-tributary dischatrges to the reach average about 11,400 acre-ft/yr and vary
from a low of about zero acte-ft/yr to a high of about 63,000 acre-ft/yr. For the ten-year period
of 1998-99 through 2007-08, non-tributaty discharges to the reach average about 7,200 acre-ft/yr
and vary from a low of about 1,000 acre-ft/yr to a high of about 19,900 acre-ft/yr. For the four-
year period of 2004-05 through 2007-08, non-tributary discharges average about 2,500 acre-ft/yr
and vaty from a low of 1,000 acre-ft/yr to a high of 5,400 acre-ft/yr.

Rising Groundwater Discharge from the Chino and Temescal Basins. Column 15 in Table 3
lists annual rising water discharges from the Chino and Temescal Basins to the Santa Ana River
between the MWD Crossing and Prado Dam. For the period of 1970-71 through 2007-08, rising
groundwater from the Chino and Temescal Basins to the Santa Ana River averages about —13,600
acre-ft/yr and varies from a low of about —34,300 acre-ft/yr to a high of about 20,200 acre-ft/yr.
A positive rising groundwater value indicates groundwater discharge to surface water, and a
negative value indicates surface water discharge in the channel is recharging the underlying
groundwater. For the ten-year period of 1998-99 through 2007-08, rising groundwater from the
Chino and Temescal Basins to the Santa Ana River averages about —26,300 acre-ft/yr and vaties
from a low of about —34,300 acre-ft/yr to a high of about —20,800 acre-ft/yr. For the four-year
petiod of 2004-05 through 2007-08, rising groundwater discharge averages about -31,500 acre-ft/yr
and vaties from a low of -34,300 acre-ft/yr to a maximum of -29,000 acre-ft/yr.

Non-Stormwater Discharge. Column 11 in Table 3 contains estimates of the total non-
stormwater discharge originating in the reach between the MWD Crossing and Prado Dam.
Figure 19 is a stacked bar chart that illustrates this time series and the relative magnitude of each
component over time. For the period of 1970-71 through 2007-08, the non-stormwater discharge
originating in the reach between the MWD Crossing and Prado Dam averages about 121,000 acre-
ft/yr and varies from a low of about 38,400 acre-ft/yr to a high of about 188,000 acre-ft/yr. For
the ten-year period of 1998-99 through 2007-08, the non-stormwater discharge originating in the
reach between the MWD Crossing and Prado Dam averages about 158,000 acre-ft/yr and varies
from a low of about 131,000 acre-ft/yr to a high of about 169,000 acre-ft/yr. Over the ten-year
petiod, non-stormwater discharge decreased about 30,500 acre-ft/yr or 19 percent. For the four-
year period of 2004-05 through 2007-08, non-stormwater discharge averages about 151,000 acre-
ft/yr and varies from a low of 131,100 to a maximum of 169,000 acre-ft/yr. Over the four year
petiod, non-stormwater discharge decreased by about 38,200 acre-ft/yr or 23 percent.

The most significant contributions to non-stormwater discharge at the below Prado Dam gage are
non-stormwater discharge at the MWD Crossing, wastewater discharge, and rising groundwater.
The change in the sum of these discharges over the ten-year period is a decrease of about 33,200
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acre-ft/yr, which is comprised of an about 22,400 acre-ft/yr decrease in non-stormwater discharge
entering the reach at the MWD Crossing (67 petrcent of the total decrease), 1,200 acre-ft/yr of
reduced wastewater discharge (3 percent of the total decrease), and about 9,700 acre-ft/yr of
reduced rising groundwater discharge (29 percent of the total decrease). For the four-year period
of 2004-05 through 2007-08, the change in the sum of these discharges is a decrease of about
42,600 acre-ft/yr, which is comprised of an about 14,800 acre-ft/yr decrease in non-stormwater
discharge entering the reach at the MWD Crossing (35 percent of the total decrease), 25,500 acre-
ft/yr of reduced wastewater discharge (60 percent of the total decrease), and about 2,300 acre-ft/yr
of reduced rising groundwater discharge (5 percent of the total decrease).

For the ten-year period of 1998-99 through 2007-08, the decrease in non-stormwater discharge at
the below Prado Dam gage is dominated by non-stormwater discharge that enters the reach at the
MWD Crossing and rising water, which account for about 97 percent of the decrease when
combined. For the four-year period of 2004-05 through 2007-08, the decrease in wastewater
discharge into the reach accounts for about 60 percent of the decrease in non-stormwater
discharge.

Groundwater Production in the Temescal and Chino Basins

Table 6 lists the time series of groundwater production in the Temescal and Chino Basins and the
aggregate of this production. Table 6 lists all of the groundwater production in the reach between
the MWD Crossing and Prado Dam with the exception of production in the Arlington Basin, the
Cucamonga Basin, and the Six Basins.” These production estimates were obtained from reports of
the Chino Basin Watermaster and the City of Corona. During the period of 1970-71 through
2007-08, the average aggregate production was about 178,200 acre-ft/yr and ranged from a low of
149,300 acre-ft/yr to a high of 210,200 acre-ft/yr. During the petiod of 1998-99 through 2007-08,
the average aggregate production was about 193,600 acre-ft/yr and ranged from a low of 149,300
acre-ft/yr to a high of 210,200 acre-ft/yr. Compared to the entire record in Table 6, the average
production for 1998-99 through 2007-08 increased by about 15,000 acre-ft. Compared to the
period before 1998-99, the average production for 1998-99 through 2007-08 increased by about
20,900 acre-ft/yr, as shown graphically in Figure 20. This relatively recent increase in production
coupled with below normal precipitation partially explains the decrease in rising groundwater
discharge.

During the four-year period of 2004-05 through 2007-08, the average aggregate production was
about 186,000 acre-ft/yr and ranged from a low of 174,000 acre-ft/yr to a high of 197,000 acre-
ft/yr. Relative to the 1970-71 through 2003-04 petiod, the increase in groundwater production
over this period is about 9,000 acre-ft/yr.

Changes in Groundwater Levels along the Santa Ana River in the Chino and Temescal
Basins

Figure 12 shows the locations of several wells along the Santa Ana River downstream of the MWD
Crossing that have recent and relatively long time histories of groundwater level measurements.

7 We have assumed herein that groundwater levels in these groundwater basins have no impact on surface water
dischatge in the SAR. The Six Basins area is a group of six small groundwater basins that abut the northwest corner of
the Chino Basin. These small basins are aggregated and managed pursuant to a stipulated agreement.
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The groundwater level measurements for these wells are shown in Figure 21. In some areas,
groundwater levels have remained relatively stable. For instance, this occurs within the Prado
Basin at two shallow monitoring wells (Arch-1 and HCMP-6/1) from about 2002 to 2009.

In other areas, groundwater levels have declined significantly in recent years. In the Temescal
Basin, groundwater pumping has increased to supply the City of Corona’s new groundwater
desalination plant. In response to this increased pumping and the drought, groundwater levels
have steadily declined since about 2000. At well Corona-15, groundwater levels declined by about
20 feet from 2000 to 2009.

In the southern Chino Basin, groundwater pumping to supply the new Chino-I and Chino-II
Desalter facilities has lowered groundwater levels since about 2002. The lowering of groundwater
levels in the Chino Basin is being done to ensure hydraulic control or hydraulic isolation of
groundwater discharge to the River from the Chino North Management Zone. The hydraulic
control program was approved by the Regional Water Quality Control Board as part of the 2004
Basin Plan amendment.® This drawdown is continuing to progress and is being recorded at several
monitoring wells by the Chino Basin Watermaster as part of its Hydraulic Control Monitoring
Program (see wells HCMP-7/1, HCMP-8/1, HCMP-9/1, Santa Ana River WC-11, Santa Ana
River WC-3, and 1206471 in Figure 21). Figure 22 is from the Chino Basin Watermaster’s most
recent annual report on the HCMP (WEI, 2009a). This figure shows the change in shallow
groundwater levels during the 2000-2008 period. Note that along the River, groundwater levels
declined by up to 10 feet during this period. In the Chino Basin, groundwater levels near the River
are relatively shallow, which suggests that the recent declines in groundwater levels are reducing
rising groundwater discharge.

Conclusions Regarding the Change in Discharge at Prado Dam

Average stormwater discharge during the ten-year 1998-99 through 2007-08 period is slightly lower
(-7,000 acre-ft/yr) than the 38-year average (1970-71 through 2007-08). Average stormwater
discharge during the four-year 2004-05 through 2007-08 period is substantially greater (+60,000
acre-ft/yr) than the 38-year period average.

The most significant contributions to non-stormwater discharge at the below Prado Dam gage are
non-stormwater discharge at the MWD Crossing, wastewater discharge, and rising groundwater.
The change in the sum of these discharges over the ten-year period is a decrease of about 33,200
acre-ft/yr, which is comprised of an about 22,400 acre-ft/yr decrease in non-stormwater discharge
entering the reach at the MWD Crossing (67 percent of the total decrease), about 1,200 acre-ft/yr
of reduced wastewater discharge (3 percent of the total decrease), and about 9,700 acre-ft/yr of
reduced rising groundwater discharge (29 percent of the total decrease). The decline in rising
groundwater discharge most likely results from increased groundwater production starting in 1998-
99 and drought, which has reduced the recharge of the groundwater system. Increases in recycled
water reuse were offset by increases in wastewater discharge. Historical changes in wastewater

8 The 2004 Basin Plan Amendment (Resolution R8-2004-0001) was a comprehensive revision to the Basin Plan
developed by N/TDS Task Force and included all of the wastewater dischargers to the River and the major water
resources agencies, including the Chino Basin Watermaster, the IEUA, the OCWD, and SAWPA. All of the Task
Force members supported the approval of the Basin Plan amendment: there was no written or verbal opposition to
the 2004 Basin Plan Amendment.
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discharge do not appear to contribute significantly to the change in discharge at Prado Dam. For
the four-year period of 2004-05 through 2007-08, the change in the sum of these discharges is a
decrease of about 42,600 acre-ft/yr, which is comprised of an about 14,800 acre-ft/yr decrease in
non-stormwater discharge entering the reach at the MWD Crossing (35 percent of the total
decrease), about 25,500 acre-ft/yr of reduced wastewater discharge (60 percent of the total
decrease), and about 2,300 acre-ft/yr of reduced rising groundwater discharge (5 percent of the
total decrease). For the ten-year period, the decrease in non-stormwater discharge at the below
Prado Dam gage is dominated by non-stormwater discharge that enters the reach at the MWD
Crossing and rising water, which account for about 97 percent of the decrease when combined.
For the four-year period, the decrease in wastewater discharge accounts for about 60 percent of
the decrease in non-stormwater discharge.

The starting point in time for this discharge characterization (1998-99 and 2004-05) affects the
conclusions. The ten-year period starts at the beginning of the current drought period. During
this period, wastewater discharge to the Santa Ana River generally increased until 2004-05 (the
beginning of the four-year period) and then declined. There is a consistent decline in total
wastewater discharge in this reach over the four-year period. This decline in discharge is caused by
water conservation, foreclosures, and for some dischargers, the onset of wastewater reuse.
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Table 1
Precipitation Data

(inches)
Claremont / Ontario San Bernardino
Montclair Hospital

1900 15.55 12.54
1901 14.86 12.08
1902 13.79 13.38
1903 14.74 14.12
1904 12.54 10.33
1905 23.64 22.91
1906 26.74 25.34
1907 20.90 17.41
1908 17.39 15.48
1909 28.85 24.55
1910 7.72 6.04
1911 24.10 18.01
1912 12.57 11.99
1913 15.72 12.49
1914 31.96 24.78 21.22
1915 21.53 20.22 20.65
1916 30.06 28.06 25.69
1917 10.09 8.15 8.47
1918 18.36 15.14 17.65
1919 13.95 11.39 13.99
1920 19.22 15.99 17.59
1921 30.34 25.81 25.78
1922 21.42 14.61 20.52
1923 10.06 8.74 8.63
1924 14.09 12.24 12.42
1925 9.97 10.39 11.33
1926 25.58 19.71 20.92
1927 23.87 22.55 23.02
1928 12.28 10.59 10.21
1929 8.08 8.74 8.90
1930 17.59 16.99 16.59
1931 21.54 20.03 22.26
1932 15.81 13.78 15.59
1933 14.12 9.68 16.35
1934 23.54 17.69 14.46
1935 12.82 11.12 14.97
1936 23.16 20.70 27.62
1937 22.80 19.42 22.11
1938 29.60 25.00 29.57
1939 15.52 10.80 13.13
1940 23.45 19.89 23.88
1941 34.89 31.04 35.65
1942 8.71 8.63 10.10
1943 31.37 31.18 33.33
1944 19.29 19.65 20.42
1945 18.86 16.66 18.61
1946 19.68 17.44 17.90
1947 5.39 3.84 5.95
1948 11.40 10.60 13.23
1949 13.34 11.23 14.84
1950 9.74 7.90 9.00
1951 17.18 15.18 17.03
1952 28.35 24.18 21.69
1953 7.28 5.90 8.29
1954 19.43 16.01 19.33
1955 11.84 10.72 12.16
1956 14.18 11.35 11.21
1957 22.51 17.78 20.30
1958 25.36 20.16 20.81
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Table 1
Precipitation Data

(inches)

Claremont / Ontario San Bernardino

Montclair Hospital
1959 9.08 6.57 9.78
1960 11.24 10.26 12.67
1961 6.21 5.56 6.52
1962 14.87 11.82 10.51
1963 15.73 15.31 16.50
1964 12.10 9.55 7.37
1965 23.90 19.81 21.71
1966 16.19 13.23 14.76
1967 17.86 16.14 18.23
1968 9.56 10.14 7.50
1969 26.02 25.64 31.95
1970 17.94 15.59 14.54
1971 11.70 9.33 13.46
1972 6.68 5.84 6.85
1973 16.34 14.68 14.50
1974 17.01 16.20 15.10
1975 11.04 8.00 11.64
1976 12.64 11.19 15.06
1977 20.99 17.39 14.84
1978 37.19 37.41 29.96
1979 19.66 19.92 15.12
1980 34.48 31.46 26.72
1981 13.62 11.33 11.51
1982 23.99 20.40 23.12
1983 37.58 23.52 34.39
1984 7.97 11.09 9.19
1985 6.75 11.82 10.43
1986 16.74 19.04 14.94
1987 14.14 11.53 13.98
1988 18.20 14.90 12.54
1989 6.51 6.89 8.57
1990 10.38 7.57 9.14
1991 12.26 16.86 17.97
1992 27.71 21.79 22.85
1993 30.73 29.64 29.08
1994 9.45 10.31 13.92
1995 23.43 16.56 23.03
1996 20.36 17.17 18.87
1997 13.09 15.01 15.54
1998 32.10 29.37 28.94
1999 6.50 5.83 6.70
2000 14.69 4.04 11.01
2001 19.73 13.52 6.58
2002 9.08 5.37 6.28
2003 16.94 7.91 16.03
2004 22.11 20.72 17.53
2005 29.20 23.63 22.01
2006 14.83 13.19 12.07
2007 7.19 6.16 8.53
2008 15.49 13.40 12.77
Mean 17.78 15.38 16.36
Standard Deviation 7.66 7.05 6.83
Skew 0.58 0.72 0.72
Coefficient of Variation 43% 46% 42%
Fraction of Dry Years 56% 55% 58%
Fraction of Wet Years 44% 45% 42%
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Table 2
Dry and Wet Periods and Their Average Annual Deviation from

Their Mean
(incheslyr)

Claremont / Montclair Ontario San Bernardino Hospital

Period +/- Period +/ - Period +/-

Dry 1900 - 1904 -3.48 1900 1904 3.86
Wet 1905 - 1922 3.03 1914 - 1922 2.94 1905 - 1922 -0.41
Dry 1923 - 1933 -2.05 1923 - 1935 -1.42 1923 - 1935 -1.31
Wet 1934 - 1946 4.05 1936 - 1946 4.65 1936 - 1946 6.59
Dry 1947 - 1976 -3.04 1947 - 1976 -2.72 1947 - 1977 -2.25
Wet 1977 - 1983 9.01 1977 - 1983 7.67 1978 - 1983 7.12
Dry 1984 - 1991 -6.23 1984 - 1990 -3.54 1984 - 1990 -5.10
Wet 1992 - 1998 4.74 1991 - 1998 4.21 1991 - 1998 4.93
Dry 1999 - 2008 -2.23 1999 - 2008 -4.01 1999 - 2008 -4.41
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Santa Ana River, San Jacinto Fault to MWD Crossing

@) &)

Wastewater
Discharges
in Reach

Groundwater
Discharge

from Bunker
Hill Basin

1970 - 1971 0 22,650
1971 - 1972 0 20,650
1972 - 1973 0 23,460
1973 - 1974 0 22,530
1974 - 1975 0 21,050
1975 - 1976 0 22,030
1976 - 1977 0 23,240
1977 - 1978 0 24,780
1978 - 1979 200 25,940
1979 - 1980 1,000 27,540
1980 - 1981 3,000 27,850
1981 - 1982 6,500 30,590
1982 - 1983 11,000 31,380
1983 - 1984 14,000 29,610
1984 - 1985 12,000 31,170
1985 - 1986 8,000 33,450
1986 - 1987 5,000 36,330
1987 - 1988 3,000 39,160
1988 - 1989 1,700 39,470
1989 - 1990 1,000 40,420
1990 - 1991 500 39,530
1991 - 1992 100 37,080
1992 - 1993 0 38,220
1993 - 1994 0 36,170
1994 - 1995 0 38,650
1995 - 1996 0 43,660
1996 - 1997 0 49,960
1997 - 1998 0 56,746
1998 - 1999 0 54,111
1999 - 2000 0 52,404
2000 - 2001 0 57,753
2001 - 2002 0 52,465
2002 - 2003 0 53,833
2003 - 2004 0 52,808
2004 - 2005 0 54,592
2005 - 2006 0 54,426
2006 - 2007 0 51,668
2007 - 2008 0 50,297
Statistics for 1970-71 through 2007-08
Average 1,763 38,097
Maximum 14,000 57,753
Minimum 0 20,650
Statistics for 1998-99 through 2007-08
Average 0 53,436
Maximum 0 57,753
Minimum 0 50,297
Statistics for 2004-05 through 2007-08
Average 0 52,746
Maximum 0 54,592
Minimum 0 50,297

Non-
Tributary
Discharges
in Reach

O 0O 0000000000000 O0OO0O OO oo

394

144
2,206
1,470
2,762
1,342

2,760
9,410
3,664
1,537

727
1,846
4,065

851
9,410

2,401
9,410

1,660
4,065

(4)=(6)-(5)

Non-Storm
Discharge at
MWD
Crossing

35,681
35,161
17,582
17,203
16,771
18,350
19,474
23,100
27,208
25,805
18,915
31,715
55,884
55,403
63,968
64,631
57,965
53,526
50,330
51,500
43,710
38,610
39,714
29,639
45,632
53,935
63,285
64,147
70,912
61,260
62,366
65,845
59,089
53,980
63,384
65,570
55,002
48,537

45,389
70,912
16,771

60,595
70,912
48,537

58,123
65,570
48,537

©)

Storm
Discharge
at MWD
Crossing

7,051
6,096
15,466
8,291
4,199
9,277
5,397
159,400
20,708
228,528
15,783
51,335
224,103
27,684
15,145
34,969
20,128
26,521
12,387
7,000
30,815
33,158
227,670
15,838
199,985
29,321
43,995
150,228
5,382
14,312
15,725
2,999
33,077
23,356
292,119
46,270
2,866
30,082

55,175
292,119
2,866

46,619
292,119
2,866

92,834
292,119
2,866

(6)

Total
Discharge
at MWD
Crossing

42,732
41,257
33,048
25,494
20,970
27,627
24,871
182,500
47,916
254,333
34,698
83,050
279,987
83,087
79,113
99,600
78,093
80,047
62,717
58,500
74,525
71,768
267,384
45,477
245,617
83,256
107,280
214,375
76,294
75,572
78,091
68,844
92,166
77,336
355,503
111,840
57,868
78,619

100,565
355,503
20,970

107,213
355,503
57,868

150,958
355,503
57,868

(N=W)+(2)+@)

Groundwater
Discharge from
Bunker Hill +
Wastewater
Discharge + Other
Non-Tributary
Discharges

22,650
20,650
23,460
22,530
21,050
22,030
23,240
24,780
26,140
28,540
30,850
37,090
42,380
43,610
43,170
41,450
41,330
42,160
41,170
41,420
40,424
37,180
38,220
36,314
40,856
45,130
52,722
58,088
54,111
52,404
60,513
61,875
57,497
54,345
54,592
55,153
53,514
54,362

40,711
61,875
20,650

55,837
61,875
52,404

54,405
55,153
53,514

Table 3

(acre-ftlyr)

(8)=(4)-(7) ©)

Net Rising | Wastewater
Water Discharges
Contribution in Reach
to Surface
Discharge at
MWD
Crossing
13,031 21,810
14,511 28,980
(5,878) 32,780
(5,327) 36,830
(4,279) 40,600
(3,680) 42,680
(3,766) 41,800
(1,680) 44,220
1,068 46,570
(2,735) 48,200
(11,935) 52,300
(5,375) 55,990
13,504 55,960
11,793 57,190
20,798 63,440
23,181 65,620
16,635 68,670
11,366 77,500
9,160 85,260
10,080 82,840
3,286 84,230
1,430 89,360
1,494 95,570
(6,675) 90,180
4,776 95,020
8,805 95,270
10,563 93,760
6,059 104,774
16,801 109,349
8,856 112,380
1,853 115,097
3,970 110,283
1,592 117,208
(365) 113,577
8,792 133,684
10,417 126,192
1,488 120,247
(5,825) 108,195
4,679 77,990
23,181 133,684
(11,935) 21,810
4,758 116,621
16,801 133,684
(5,825) 108,195
3,718 122,079
10,417 133,684
(5,825) 108,195

(10)

Non-
Tributary
Discharges
in Reach

7,168
19,945
964

2,537
5,385
964

(11)=(13)-(12)

Non-Storm
Discharge at
Prado Dam

38,402

40,416

49,472
107,784

81,742
106,797

57,603

60,707

82,572

90,921

91,377

81,883
120,566
122,116
125,358
127,550
120,182
130,117
126,488
120,503
119,911
115,551
133,438
117,075
144,619
158,468
187,911
162,029
161,321
168,214
167,305
164,353
158,347
156,785
169,017
161,840
143,246
130,798

121,126
187,911
38,402

158,123
169,017
130,798

151,225
169,017
130,798

Santa Ana River Hydrograph Components at the MWD Crossing and the Below Prado Dam Discharge Gages

Santa Ana River, MWD Crossing to Prado Dam

Discharge at
Prado Dam

13,462
11,327
28,485
19,543
11,655
13,793
14,675
194,349
62,646
445,253
26,923
61,819
306,519
55,825
37,889
70,158
23,343
42,714
33,171
24,314
75,275
82,729
438,563
41,622
284,651
58,692
61,783
300,604
23,673
40,269
54,621
10,615
97,810
57,317
469,515
85,734
12,901
68,896

99,030
469,515
10,615

92,135
469,515
10,615

159,261
469,515
12,901

(13)

Total
Discharge at
Prado Dam

51,864

51,743

77,957
127,327

93,397
120,590

72,278
255,056
145,218
536,174
118,300
143,702
427,085
177,941
163,247
197,708
143,525
172,831
159,659
144,817
195,186
198,280
572,001
158,697
429,270
217,160
249,694
462,633
184,994
208,483
221,926
174,968
256,157
214,102
638,532
247,574
156,147
199,694

220,156
638,532
51,743

250,258
638,532
156,147

310,487
638,532
156,147

(14)=(4+(9)+(10)

Non-Storm
Discharge at MWD
Crossing +
Wastewater
Discharge + Non-

Tributary Discharges

57,491

64,141

50,362
117,068

85,310
121,200

69,624

68,786

83,675

97,825

71,215

87,705
119,564
125,143
131,291
132,087
126,635
136,705
142,172
135,360
135,992
136,003
140,557
125,243
159,597
174,342
205,518
175,586
182,945
193,585
188,149
185,181
184,867
178,155
198,032
193,235
177,573
162,117

134,738
205,518
50,362

184,384
198,032
162,117

182,739
198,032
162,117

(15)=(11)-(14)

Net Rising
Water
Contribution
to Surface
Discharge

(19,089)
(23,725)
(890)
(9,284)
(3,568)
(14,403)
(12,021)
(8,079)
(1,103)
(6,904)
20,162
(5,822)
1,002
3,027)
5,933)
4,537)
6,453)
(6,588)
(15,684)
(14,857)
(16,081)
(20,452)
(7,119)
(8,168)
(14,978)
(15,874)
(17,607)
(13,557)
(21,624)
(25,371)
20,844)
20,828)
26,520)
21,370)
29,016)
31,395)
34,327)
31,319)

(
(
(
(

(
(
(
(
(
(
(
(

(13,612)
20,162
(34,327)

(26,261)
(20,828)
(34,327)

(31,514)
(29,016)
(34,327)

(16)=(13)-(6)

Gain in Total
Discharge
from MWD
Crossing to
Prado Dam

9,132
10,486
44,909

101,833
72,427
92,963
47,407
72,556
97,302

281,841
83,602
60,652

147,098
94,854
84,134
98,108
65,432
92,784
96,942
86,317

120,661

126,512

304,617

113,220

183,653

133,904

142,414

248,258

108,700

132,911

143,835

106,124

163,991

136,766

283,028

135,734
98,279

121,075

119,591
304,617
9,132

143,044
283,028
98,279

159,529
283,028
98,279

(17)=(12)-(5)

Gain in Storm
Water
Discharge
between MWD
Crossing and
Prado Dam

6,411
5,231
13,019
11,252
7,456
4516
9,278
34,949
41,938
216,725
11,140
10,484
82,416
28,141
22,744
35,189
3,215
16,193
20,784
17,314
44,460
49,571
210,893
25,784
84,666
29,371
17,788
150,376
18,291
25,957
38,896
7,616
64,733
33,961
177,396
39,464
10,035
38,814

43,854
216,725
3,215

45,516
177,396
7,616

66,427
177,396
10,035

Source -- "Groundwater Discharge from Bunker Hill" was abstracted from Table 6 of the draft report Hydrology, Description of Computer Models, and Evaluation of Selected Water-Management Alternatives in the San Bernardino Area, California (USGS, 2006); the rest of the data is from the

Annual Reports of the Santa Ana River Watermaster.
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San Bernardino to MWD Crossing

San
Bernardino

Wastewater Discharged into the Santa Ana River between San Bernardino and Prado Dam

1970-71 17,860 2,520 0
1971-72 16,020 2,230 0
1972-73 18,670 2,530 0
1973-74 17,680 2,530 0
1974-75 16,750 1,980 0
1975-76 17,250 2,540 0
1976-77 17,650 3,260 0
1977-78 18,590 3,810 0
1978-79 19,040 3,850 0
1979-80 20,360 4,190 0
1980-81 20,550 3,930 0
1981-82 23,340 3,780 0
1982-83 24,160 3,600 0
1983-84 22,080 3,700 0
1984-85 23,270 3,830 0
1985-86 24,720 4,010 0
1986-87 26,810 4,170 0
1987-88 27,880 5,240 0
1988-89 27,640 5,550 0
1989-90 28,350 5,810 0
1990-91 27,570 5,670 0
1991-92 25,060 5,660 0
1992-93 25,550 6,210 0
1993-94 23,800 5,830 0
1994-95 26,330 5,500 0
1995-96 13,240 2,770, 20,760
1996-97 0 0| 42,800
1997-98 0 0| 49,683
1998-99 0 0| 47,587
1999-00 0 0| 45,012
2000-01 0 0| 49,407
2001-02 0 0| 44,513
2002-03 217 4| 45570
2003-04 124 0| 44,526
2004-05 4,406 346, 42,025
2005-06 1,184 101 45,259
2006-07 3 0| 44,011
2007-08 563 0| 42,476
Statistics for WY 1998-99 through 2007-08

Average 650 45 45,039

Max 4,406 346, 49,407

Min 0 0| 42,025

Statistics for WY 2004-05 through 2007-08

Average 1,539 112 43,443

Max 4,406 346, 45,259

Min 3 0| 42,025

2,270
2,400
2,260
2,320
2,320
2,240
2,330
2,380
3,050
2,990
3,370
3,470
3,620
3,830
4,070
4,720
5,350
6,040
6,280
6,260
6,290
6,360
6,460
6,540
6,820
6,890
7,160
7,063
6,524
7,392
8,346
7,952
8,042
8,158
7,815
7,883
7,654
7,258

7,702
8,346
6,524

7,652
7,883
7,258

Total for
Reach

22,650
20,650
23,460
22,530
21,050
22,030
23,240
24,780
25,940
27,540
27,850
30,590
31,380
29,610
31,170
33,450
36,330
39,160
39,470
40,420
39,530
37,080
38,220
36,170
38,650
43,660
49,960
56,746
54,111
52,404
57,753
52,465
53,833
52,808
54,592
54,426
51,668
50,297

53,436
57,753
50,297

52,746
54,592
50,297

Riverside

18,620
19,010
19,060
19,560
19,340
19,580
18,770
20,310
21,070
22,910
24,180
25,640
25,020
26,090
27,750
28,820
30,340
34,660
35,490
33,210
32,180
32,660
34,100
32,640
33,950
33,960
34,240
35,422
34,844
35,399
35,663
35,586
36,298
36,664
38,123
37,358
36,355
35,703

36,199
38,123
34,844

36,885
38,123
35,703

Corona

3,190
3,230
3,340
3,510
4,020
4,700
5,010
5,200
5,390
5,360
5,590
5,410
5,860
6,200
6,250
5,900
6,170
6,050
8,080
9,140
9,110
9,010
9,600
7,790
7,340
7,850
5,040
8,718
11,629
13,152
13,100
12,378
12,027
11,394
12,558
13,021
11,727
9,408

12,039
13,152
9,408

11,679
13,021
9,408

Table 4

(acre-ft)

6,740
10,380
11,440
14,960
15,450
14,640
14,650
15,040
14,410
17,270
19,580
20,790
20,950
25,160
28,240
27,160
31,290
35,510
34,760
36,840
40,360
41,510
37,310
39,680
39,590
39,940
44,940
43,354
42,967
43,863
40,377
45,838
39,734
40,644
35,486
31,829
26,001

39,009
45,838
26,001

33,490
40,644
26,001

2,483
5,345

o o

Riverside Narrows to Prado

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

4,821
8,777
9,036
12,534
12,200

4,737
12,534
0

10,637
12,534
8,777

O O OO0 0000000000000 oo oo

1,550
4,720
7,010
8,690
9,060
9,750
9,264
9,534
9,954
11,615
10,677
10,837
9,113
8,637
8,389
6,851
8,029

9,364
11,615
6,851

7,977
8,637
6,851

0
6,740
10,380
13,760
17,240
18,400
18,020
18,710
20,110
19,930
22,530
24,940
25,080
24,900
29,440
30,900
32,160
36,790
41,690
40,490
42,940
47,690
51,870
49,750
53,730
53,460
54,480
59,173
58,233
57,299
59,879
55,110
61,018
55,975
58,058
52,911
51,214
46,230

55,593
61,018
46,230

52,103
58,058
46,230

O OO0 0000000000000 O0DO0ODO0O0OO0OO0OO0O OO oo

1,461
1,594
2,371
2,210
2,380
2,409
2,818
3,521
3,311
4,376
5,952

3,094
5,952
1,594

4,290
5,952
3,311

O 0O 0000000000000 O0DO0DO0DO0DO0DO0DO0ODO0ODO0OO0OO0OO0O OO oo

DN O g W
© o g b b O
- = W o s~N

419

381
701

616
701
419

O 0O 0000000000000 O0O0DO0DO0ODO0OO0OO0OO0OO0O OO oo

3,049
4,159
4,245
4,477
5,012
5,037
7,025
6,259
4,792
1,553

4,561
7,025
1,553

4,907
7,025
1,553

O OO0 0000000000000 O0ODO0DO0O0DO0DO0O0O0O0O0O0O0O0OO0O oo o

1,140
13,746
12,631
11,092

8,930

4,754
13,746
0

11,600
13,746
8,930

Total for
Reach

21,810
28,980
32,780
36,830
40,600
42,680
41,800
44,220
46,570
48,200
52,300
55,990
55,960
57,190
63,440
65,620
68,670
77,500
85,260
82,840
84,230
89,360
95,570
90,180
95,020
95,270
93,760
104,774
109,349
112,380
115,097
110,283
117,208
113,577
133,684
126,192
120,247
108,195

116,621
133,684
108,195

122,079
133,684
108,195

Total
Recycled
Water
Production

44,460
49,630
56,240
59,360
61,650
64,710
65,040
69,000
72,510
75,740
80,150
86,580
87,340
86,800
94,610
99,070
105,000
116,660
124,730
123,260
123,760
126,440
133,790
126,350
133,670
138,930
143,720
161,520
163,460
164,784
172,850
162,748
171,041
166,385
188,276
180,618
171,915
158,492

170,057
188,276
158,492

174,825
188,276
158,492
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Table 5
Total Verified Extractions from the Colton, Riverside North, and Riverside
South Basins

CellemeEr Yeen Challiam Besi (SB County)? (R County)®
1971 11,388 29,070 30,942 71,400
1972 10,414 28,148 37,804 76,366
1973 7,844 21,809 33,094 62,747
1974 8,906 21,881 38,304 69,091
1975 11,083 22,701 28,285 62,069
1976 11,558 24,705 31,565 67,828
1977 8,777 23,506 28,226 60,509
1978 7,663 17,216 24,878 49,757
1979 7,194 20,024 25,512 52,730
1980 5,681 18,533 30,206 54,420
1981 6,348 23,611 30,243 60,202
1982 6,499 17,349 20,365 44,213
1983 4,735 11,904 22,991 39,630
1984 8,987 17,161 32,466 58,614
1985 10,149 19,392 23,970 53,511
1986 10,035 17,337 24,549 51,921
1987 13,175 15,803 24,202 53,180
1988 13,552 16,933 24,470 54,955
1989 14,103 25,557 34,417 74,077
1990 17,571 26,371 31,760 75,702
1991 14,323 28,011 29,364 71,698
1992 16,750 21,959 26,538 65,247
1993 14,977 21,866 26,505 63,348
1994 15,813 19,661 28,125 63,599
1995 17,308 23,865 22,580 63,753
1996 17,040 26,698 24,906 68,644
1997 14,498 30,284 29,128 73,910
1998 10,972 33,116 28,558 72,646
1999 12,564 35,367 33,837 81,768
2000 13,123 35,799 32,263 81,185
2001 16,388 31,098 33,656 81,142
2002 19,160 27,717 31,013 77,890
2003 25,655 27,143 30,957 83,755
2004 24,345 24,454 35,530 84,329
2005 18,813 29,122 32,737 80,672
2006 17,565 29,930 31,026 78,521
2007 19,966 27,376 38,232 85,574
2008
Statistics for 1970-71 through 2007-08
Average 13,106 24,121 29,546 66,773
Max 25,655 35,799 38,304 85,574
Min 4,735 11,904 20,365 39,630
Statistics for 1998-99 through 2007-08
Average 18,620 29,778 33,250 81,648
Max 25,655 35,799 38,232 85,574
Min 12,564 24,454 30,957 77,890
Statistics for 1998-99 through 2007-08
Average 18,781 28,809 33,998 81,589
Max 19,966 29,930 38,232 85,574
Min 17,565 27,376 31,026 78,521

Notes:

1--Source: Annual Report of the Western-San Bernardino Watermaster for Calendar Year 2008, Volume 2, Table No. 5 "Groundwater
Extractions from Colton Basin Area by San Bernardino County Entities for use in San Bernardino County [...]," Column 2 “Total production
from the Basin"

2--Source: Annual Report of the Western-San Bernardino Watermaster for Calendar Year 2008, Volume 3, Table No 5 "Groundwater
Production from that Part of the Riverside Groundwater Basin Situated within San Bernardino County [...]," Column 2 "Total Basin"

3--Source: Annual Report of the Western-San Bernardino Watermaster for Calendar Year 2008, Volume 4, Table No. 4 "Total Verified
Extractions from the Riverside Basin Area Within Riverside County [...]," Column 2 "Extractions"
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Table 6
Annual Groundwater Production for the Temescal and

Chino Basins
(acre-ft)

Fiscal Year | Temescal Basin Total| Chino Basin Total Reach Total
1970 - 71 11,200 165,731 176,932
1971 - 72 13,194 176,259 189,453
1972 - 73 12,270 152,494 164,764
1973 - 74 13,343 154,026 167,369
1974 - 75 12,849 162,369 175,219
1975 - 76 13,669 183,648 197,316
1976 - 77 12,429 161,944 174,373
1977 - 78 10,084 162,424 172,508
1978 - 79 7,281 157,587 164,868
1979 - 80 8,366 157,539 165,906
1980 - 81 7,287 166,696 173,983
1981 - 82 6,960 152,985 159,945
1982 - 83 5,778 143,568 149,346
1983 - 84 7,241 159,395 166,636
1984 - 85 6,870 164,495 171,365
1985 - 86 6,969 169,082 176,051
1986 - 87 8,215 167,876 176,092
1987 - 88 9,395 167,215 176,610
1988 - 89 10,209 164,455 174,664
1989 - 90 9,279 175,396 184,675
1990 - 91 7,268 160,740 168,008
1991 - 92 9,305 157,863 167,168
1992 - 93 9,900 158,074 167,974
1993 - 94 8,170 146,112 154,282
1994 - 95 9,058 157,898 166,956
1995 - 96 10,118 177,441 187,559
1996 - 97 11,400 185,232 196,632
1997 - 98 12,553 154,963 167,516
1998 - 99 13,528 170,969 184,496
1999 -0 11,890 198,269 210,159
2000 -1 13,137 175,609 188,746
2001 - 2 19,314 190,639 209,953
2002 - 3 18,578 177,597 196,176
2003 - 4 19,257 182,804 202,061
2004 -5 22,422 162,431 184,852
2005 - 6 22,422 151,395 173,817
2006 - 7 22,675 174,244 196,919
2007 - 8 21,549 167,103 188,652

Statistics for 1970-71 through 2007-08
Average 11,985 166,173 178,158

Max 22,675 198,269 210,159

Min 5,778 143,568 149,346
Statistics for 1998-99 through 2007-08
Average 18,477 175,106 193,583

Max 22,675 198,269 210,159

Min 5,778 143,568 149,346
Statistics for 2004-05 through 2007-08
Average 22,267 163,793 186,060

Max 22,675 174,244 196,919

Min 21,549 151,395 173,817
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Discharge (acre-ft)

Figure 10
Components of Non-Stormwater Discharge at the MWD Crossing

220,000

200,000

180,000 -

160,000 -

140,000 -

120,000

100,000

80,000

60,000

- 7 I I — 1 — |
40,000 - -B
20,000 -
O _
o A ) N % o Q

\ \ ) > o) A )
2000 S G g g FFF PP S ORI S P P P P

R 7 7 > R > > R v |4 v |4

-40,000

B Rising Groundwater -- SBBA B Wastewater O Non-tributary H Rising Groundwater - Riverside

20100114 SAR discharge tables and charts_v3 -- Figure 10



Production (acre-ft)

Figure 11
Groundwater Production in the Colton, Riverside North, and Riverside South Basins
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Groundwater Elevation
(feet above mean sea level)

Figure 13
Groundwater Levels at Selected Wells near the Santa Ana River
Upstream of the MWD Crossing
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Discharge (acre-ft/yr)

Figure 14
Discharge Hydrograph for the Santa Ana River at Below Prado Dam
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Stormwater Discharge (acre-ft)

Figure 15
Annual Stormwater Discharge Estimated at Below Prado Dam
Water Year 1919/20 - 2007/08
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Figure 16

Double Mass Curve of Precipitation vs.
Stormwater Discharge Estimated at Below Prado Dam

Water Years 1919/20 through 2007/08
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Discharge (acre-ft)

140,000

Figure 17
Wastewater Discharge to the Santa Ana River
1998/99 through 2007/08 — MWD Crossing to Prado Dam
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Percentage of WY 1998/99 Discharge

Figure 18a
Wastewater Discharge Expressed as a Percentage of WY 1998-99 Discharge:
Discharges between the MWD Crossing and Prado Dam
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Percentage of WY 2004/05 Discharge

Figure 18b
Wastewater Discharge Expressed as a Percentage of WY 2004-05 Discharge:
Discharges between the MWD Crossing and Prado Dam
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Discharge (acre-ft)

Figure 19

Components of Non-Stormwater Discharge at Below Prado Dam
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Production (acre-ft)

Groundwater Production in the Temescal and Chino Basins

Figure 20
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Groundwater Elevation
(feet above mean sea level)

Figure 21
Groundwater Levels at Selected Wells near the Santa Ana River
Between Prado Dam and the MWD Crossing
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Comments and Responses



APPENDIX A
COMMENTS AND RESPONSES

A.1  BEHROOZ MORTAZzAVI (EMWD)

Comment Page

Number Reference Comment Response

Historically, EMWD has been able to manage its The text of the report was revised to include this
wastewater without any discharge to Temescal comment.

Creek. The recent discharges are as a result of
significant growth in a short period of time. EMWD
intends to work out the current conditions, eliminate
the discharge, and in future continue managing its
wastewater without any discharge to Temescal
Creek.

January 2010 A.1-1
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A.2

Comment
Number

Page

Reference in

the

December

Draft

COMMENTS AND RESPONSES

MARK NORTON (SAWPA)

Comment

Please show the conclusions of the white paper in
the form of a very short executive summary just a
few sentences into the first paragraph.

APPENDIX A

Response

The text of the report was revised in response to this
comment.

a. Please add a sentence or two to explain how
this conclusion was determined and why such an
increase in the double mass curve would occur so
significantly as opposed to a smooth transition over
several years.

The text of the report was revised in response to
Comment 2a.

2. 4
b. Also could the impacts of the arundo donax No data was available to us to investigate the
eradication program mentioned in the Santa Ana impacts of arundo donax eradication on storm water
Watermaster report also be part of causes for this discharge.
transition as well?
3 8 See previous similar comment on page 4. More | The text of the report was revised in response to this
' explanation needed. comment.
On Page 4 and on page 8, a time frame describing | The text of the report was revised in response to this
4 4 and 8 a long dry period is shown as 1967-47. Not sure is comment.
' this should be 1947-1967 or was misspelled and
should have been 1967-1997.
January 2010 A.2-1
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SAWPA APPENDIX A

COMMENTS AND RESPONSES

Page
Comment Reference in
the Comment Response
Number
December

Draft
On all the charts, figures and tables which we did The figures and tables were revised in response to
not see in the last transmittal, please make sure to this comment.

5. also change headings of “Recycled Water

Discharge” to “Wastewater Discharge” consistent
with the text changes made.

January 2010 A.2-2
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APPENDIX A
COMMENTS AND RESPONSES

A.3 SAMFULLER (SBVMWD)

Cb?t:nmnt‘)‘:?ti RefPearg(:\ce CEmmE e
| found what | believe to be an error on page 7 the The text of the report was revised in response to this
first second sentence under the heading “Santa Ana | comment.
1 7 River Flow Characterization at below Prado Dam”
the sentence should probably read: “The drainage
area tributary to Prado Dam is about 2,258 square
miles.”
|
January 2010 A.3-1 iy
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COMMENTS AND RESPONSES

A.4 GREG WoODSIDE & MARSHA WESTROPP (OCWD)

APPENDIX A

Comment Page
Number | Reference CEmmE e
1 5 Discuss how this relates to the rate of baseflow in The text of the report was revised in response to this
gt the river. comment.
Suggest using “wastewater discharge” rather than The text of the report was revised in response to this
“recycled water discharge.” This would be comment.
m2. 2 consistent with the labeling on the figures, which
refer to the points as “wastewater effluent discharge
location.”
3 5 It would be helpful to list which column in table 3 is The text of the report was revised in response to this
g°. being referred to. comment.
4 5 List the column # in table 3. The text of the report was revised in response to this
I comment.
Using a comparison to a single 1998-99 is not the Comment noted. We are not sure what the
best approach (especially since 1998-99 was a very | commenter means by the modifier “best.” Our intent
wet year). was to characterize the surface water discharge over
gbs. 5 the recent past and we arbitrarily picked the last ten
years. We have clearly indicated that this ten year
period is a dry period and perhaps the driest period
in the last 100 years.
Explain more — the text appears to be incomplete Good catch. Some words were inadvertently deleted
gb. 6 . s . .
here. in final editing. The text of the report was revised in
January 2010 A4-1 iy
™=
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ocwbD APPENDIX A
COMMENTS AND RESPONSES
Ch?l:nmnk‘)‘:?t RefPearg(:\ce CEmmEL ’ e
response to this comment.
Since the IEUA discharge is a significant Comment noted. WEI requested this information
percentage of the total effluent discharge, it would from the IEUA, the City of Corona, and the Elsinore
be helpful to provide more info on their flows; in Valley Municipal Water District. Only the EVMWD
a7 9 particular, a table or chart of the IEUA reuse amount | responded to this request during the short period of
' for the last 10 years would be helpful (how much time allowed for the completion of this investigation.
annual reuse occurred through the IEUA recycling As of this writing (January 6, 2010), the IEUA and
program). the City of Corona have not responded to our
request.
The text ‘varied slightly’ seems inappropriate here; The text of the report was revised in response to this
g8. 9 the discharge increased by more than a factor of comment.
two in the last 10 years.
What is the evidence for foreclosures impacting The evidence is verbal comments from some
discharge rates? dischargers. That said, no definitive analyses were
provided by any dischargers. In response to this
g9. 9 comment, the text was revised from “Some of the
decrease is caused by conservation and
foreclosures” to “Some of the decrease may be
caused by conservation and foreclosures.”
It would be helpful to describe conceptually how The text of the report was revised in response to this
g10. 9 . :
foreclosures could impact discharge rates. comment. See footnote 6.
Please explain how this anomalous increase was The text of the report was revised in response to this
mi1. 9 factored into the report’s conclusions. comment. Please see the last sentence in the
subsequent paragraph. WEI limited its conclusions
to the available information and not speculation on
January 2010 A4-2 iy
™=

S:\Clients\SAWPA\2009 Santa Ana River Investigations\White_Paper\Report\Final\Appendices\20100119_Appendix A_Comments_ResponsesV5.doc




ocwbD APPENDIX A
COMMENTS AND RESPONSES
Comment Page
Number Reference CEmmEL e
what would have happened if the EMWD had not
discharged or the impacts of what will happen in the
future if the EMWD reduces its discharge as
planned. No changes were made to the conclusions.
12 10 Specify which column this is in table 3. The text of the report was revised in response to this
gie comment.
13 10 Specify which column is being referred to. The text of the report was revised in response to this
gte. comment.
14 10 Could not find this value in table 3. The text of the report was revised in response to this
g comment.
15 10 Could not find this value in table 3. The text of the report was revised in response to this
gt comment.
16 11 Add a sentence to explain the location of the Six The text of the report was revised in response to this
gte. Basins. comment. See footnote 7.
On page 10, 4" paragraph the change in sum of The text of the report was revised in response to this
recycled water discharge is 1,200 afy. Here it is comment.
m17. 12 : .
1,500 afy. Please reconcile or explain the
difference.
Need to explain more about what has happened in
the last 4 years, not just the last 10 years; the
g18. 12 issues that motivated this study have to do with the
changes that have occurred in the last 4 years, not
the average condition over the last 10 years; it is
January 2010 A4-3 I
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OCWD APPENDIX A
COMMENTS AND RESPONSES

Comment Page
Number Reference

Comment Response

very important that the paper provide more
discussion of what has occurred over the last 4
years.

January 2010 A4-4
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COMMENTS AND RESPONSES

A.5 RICHARD ATWATER (IEUA)

APPENDIX A

Cb?t:nmnt‘)‘:?ti RefPearg(:\ce CEmmE e
1 none A 3-4 page Executive Summary should be The text of the report was revised in response to this
' prepared comment.
We have not seen the figures and maps yet---the It is our understanding that SAWPA staff provided
general comment is the paper should be more you a partial document and that they will send you
2. readable and less a technical document with water the December 14, 2009 draft ASAP.
statistics which are fully documented in the SAR
Watermaster Annual Reports.
| suggested a few months ago to you and Mark It is our understanding that SAWPA staff provided
Norton that this report should be reviewed by the the latest draft of the white paper with figures,
Santa Ana River Watermaster---1 still that think that | graphs, and tables to the Santa Ana River
would an excellent idea to ensure the report is Watermaster parties on January 11, 2009, and
3. consistent with the SAR annual reports and the indicated to them that we believe the majority of the
recent trends are addressed accurately. Watermaster parties’ comments have been
addressed, based on their feedback in multiple
technical workgroup meetings and the draft report
provided to the SAR Watermaster.
4 The draft report does not include yet Summary Comment noted. The text has been updated.
Conclusions
Changes in the Chino Basin groundwater levels: The intent of the suggested text change was
5 discussion highlights the effect since 2002 of Chino | incorporated into the document.
1 and 2 desalters in maintaining hydraulic control. |
would suggest adding "the Chino Basin proposed
|
January 2010 A.5-1 iy
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IEUA

Comment
Number

Page
Reference

COMMENTS AND RESPONSES

Comment

the Hydraulic Control program and it was approved
for implementation by the RWQCB and that OCWD
supported the actions of the RWQCB and did not
oppose the action."

APPENDIX A

Response

Wastewater flows at IEUA’s water recycling plants
as a result of the drought (increased indoor water
conservation) and the economic recession have
been reduced by about 5% during the last 3-4 years
from 61 mgd to the current 58 mgd (Eastern MWD,
OCSD, Elsinore MWD all have reported similar
reduced flows). We would expect these wastewater
flows to increase in the future when the economic
recession impacts are lessened.

Comment noted. This type of information was
requested of the parties but was not provided
because the parties did not have the time to prepare
estimates for inclusion in our investigation.

January 2010
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