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Summary of Beeby Testimony

1. Since 1997 I have been providing consulting services to 
Muni/Western relative to their water rights application to appropriate 
water from the Santa Ana River.

2. I testified before this Board in 1999 that not only was there 100,000 
acre-feet of unappropriated water in the Upper SAR, but that there 
was an additional 100,000 acre-feet available in infrequent but high 
flow years.

3. These findings led Muni/Western to file a second application for
100,000 acre-feet maximum annual diversion.  The total of the two 
applications is 200,000 acre-feet.

4. The extensive studies leading to this hearing validated my earlier 
investigation and demonstrate the with a repetition of a wet year like 
1968-69, 198,300 acre-feet of unappropriated water can be put to 
beneficial use.

5. The capture and beneficial use of this water can be accomplished
without negatively impacting the rights of other water users.
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Summary of Beeby Testimony (continued)

6. The cumulative capture of water by Muni/Western over the 39-year 
base period of analysis is nearly 1.1 million acre-feet.

7. Nearly 600,000 acre-feet or 54 percent of the cumulative capture is 
accomplished in only the four wettest years of the base period, 
emphasizing the importance receiving a permit that will allow this 
wet year capture.

8. With a repetition of the third wettest year of record on the SAR
System (1992-93), under No Project conditions, there would be an 
inflow at Seven Oaks Dam of roughly 165,000 acre-feet and an 
outflow to the ocean of nearly three times that amount (443,000 
acre-feet).

9. Under Muni/Western Scenario A for that same year, the Project 
would divert about 117,000 acre feet, diversions by downstream 
applicants, principally OCWD would take place, but there would still 
be roughly 220,000 acre-feet flowing to the ocean.
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SAIC Role in Hydrologic Analyses

1. SAIC collected and compiled data from the U. S. Geological Survey 
(USGS) and other sources regarding flow and diversions within the 
watershed of the SAR.

2. These annual, monthly and daily data were evaluated and 
analyzed to gain an understanding of the surface water hydrology
and use of water in the Upper Santa Ana River area (generally 
upstream from Prado Dam).

a. Data evaluation relates to reliability of the data.
b. Data analyses has to do with the meaning of the data

3. SAIC developed spreadsheet computer models to use as tools to 
gain an understanding of the surface water hydrology and water 
supplies of the Upper Santa Ana River area.

4. These computer modeling tools were also used to analyze 
alternative Project scenarios developed by the Muni/Western team
and  proposals by affected water users to protect their prior rights.
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Santa Ana River System – Main Features

1. Bear Valley Dam and Reservoir.

2. Southern California Edison (SCE) Diversion Facilities 
upstream from Seven Oaks Dam.

3. Seven Oaks Dam.

4. Senior Water Right Claimant Facilities in the vicinity of
Seven Oaks Dam.

5. Francis Cuttle Weir (Cuttle Weir).

6. San Bernardino Valley Water Conservation District Facilities.

7. Wastewater Treatment Facilities (WWTP).

8. Groundwater Recharge Facilities.

MUNI/WESTERN EXHIBIT 5-90 SLIDE 8



Santa Ana River System – Main Features
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Santa Ana River System – Seven Segments

1. Segment A – Upstream of Seven Oaks Dam
2. Segment B – Seven Oaks Dam to Cuttle Weir
3. Segment C – Cuttle Weir to Mill Creek Confluence
4. Segment D – Mill Creek Confluence to “E” Street
5. Segment E – “E” Street to RIX and Rialto Effluent Outfall
6. Segment F – RIX and Rialto Effluent Outfall to Riverside Narrows
7. Segment G – Riverside Narrows to Prado Dam

The importance, from the viewpoint of hydrology, is:
To provide information relating to changes in flow characteristics to 
the environmental scientists.
To provide a basis for evaluating possible mitigation methods.
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Gages and Measurements

1. Locations (Muni/Western Exhibit 5-8)

2. The key gages in terms of identifying potential capture amounts are:
a. SCE Canal Gage (USGS Gage 110495000)
b. The Auxiliary Gage (USGS Gage 11051502)
c. The Mentone Gage (USGS Gage 11051499)

3. These three gages constitute the “Combined Flow” Mentone Gage 
(USGS Gage 11051501)

4. The USGS rates the accuracy of their stations using the terms 
Excellent, Good, Fair and Poor.  Factors affecting accuracy are: (1) 
channel stability; (2) upstream and downstream slope; and (3) 
roughness coefficient including effects of vegetation in the channel.

5. The USGS gaging stations in the portion of the SAR affected by the 
Project are rated “Fair”.

6. When a station is rated as “Fair”, the accuracy is defined by the 
USGS as plus or minus 15 percent.
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Institutional Considerations

The use of water in the SAR is subject to two court judgments, SWRCB 
Orders and agreements with local entities.  The two judgments are:

1.The Orange County Judgment
2.The Western Judgment

These judgments affect the management of the SAR System and the 
water accounting procedures employed by the Watermasters are 
incorporated in the computer modeling for the Muni/Western Project.
Specific factors are shown on the next slide.
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Institutional Considerations (continued)

Factors considered in Muni/Western Modeling
The safe yield of the San Bernardino Basin Area (SBBA);
Extractions from the SBBA by plaintiff parties equal to 27.95 percent of 

safe yield;
Muni to provide replenishment for any extractions from the SBBA by 

non-plaintiffs in aggregate in excess of 72.05 percent of safe yield;
Western to replenish the Colton and Riverside basins if extractions for 

use in Riverside County in aggregate exceed certain specific amounts; 
and
Muni to replenish the Colton and Riverside basins if water levels are 

lower than certain specific water level elevations in specified wells.

Procedures used by the Watermaster to determine the Replenishment 
Obligation are used in the computer models
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Institutional Considerations (continued)

Muni Contract with DWR for SWP Water Supply

1.Total Table A Allocation of 102,600 acre-feet

2.Reliability varies with demand but on the order of 70-75 percent, 
but Mr. Macaulay will provide details in his testimony.

3.SAIC computer modeling was based on no deficiencies in supply 
because a shortfall in one year could be made up in subsequent 
years.

Senior Water Right Claimants

Seven Oaks Accord

Santa Ana River-Mill Creek Cooperative Water Project Agreement

Big Bear Lake Operations

San Bernardino Valley Water Conservation District
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Santa Ana River – Surface Water Hydrology

USGS gage records in the vicinity of Seven Oaks Dam form the 
cornerstone for estimates of the amount of water at that point in the 
SAR that would be subject to capture by the Muni/Western Project.

a.Used to select appropriate Base Period

b.Adjusted to reflect reoperation of Big Bear Lake

What is a “Base Period”?

a.Reflects long-term average rainfall and runoff.

b.Includes wet, dry and average conditions.

c.Typically 20 to 30 years in length with end year close to present.

d.Contains similar hydrologic trends at beginning and end.
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Santa Ana River – Surface Water Hydrology

Effect of Synthesized Flow on Combined Flow at Mentone
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Santa Ana River – Surface Water Hydrology

Combined Flow at Mentone - Cumulative Departure from Mean
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Current SAR No Project Hydrology
Flow Above Cuttle Weir under No Project Conditions

MUNI/WESTERN EXHIBIT 5-12

The First priority diversion is for the Senior Water Right Claimants
The Second priority diversion is for the Conservation District
The Third priority is for habitat releases
The remainder is unappropriated and subject to capture by Muni/Western 
with implementation of their Project
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Current SAR No Project Hydrology

Seven Oaks Dam is not part of Muni/Western Project but has a major 
impact on the flow conditions of the SAR which are affected by the 
operational criteria developed for the Dam:

1.Subsurface flow at the site of the dam was stopped.

2.From June to November the Dam operates in a “Pass Through” mode 
(inflow = outflow)

3.Debris Pool filling and emptying

4.Conjunction with Prado during flood flows

The effects of Seven Oaks Dam on flood flows is illustrated in the 
following slide.
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Current SAR No Project Hydrology

Table 3.1-6 of the Draft EIR.  Discharge, Depth and 
Velocity for Pre- and Post-Seven Oaks Dam 

Conditions, 50- and 100-Year Flood Events

Table 3.1-5 of the  Draft EIR.  Santa Ana River Mainstem
Discharge-Frequency Values under Pre- and Post-Seven 
Oaks Dam Conditions
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Current SAR No Project Hydrology

Presented below is a table showing the effects of tributary inflow 
downstream from Seven Oaks Dam.

If we look back at (Muni/Western Exhibit 5-13), we will see the outflow 
from Seven Oaks Dam is 5,000 cfs, which is relatively small compared 
to the sum of the tributary inflows.

Diversions by Muni/Western will not affect the tributary inflow.
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Current SAR No Project Hydrology

In addition to the tributary inflows discussed above, Wastewater
Treatment Plants contribute to SAR flow downstream from 
Seven Oaks Dam.
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Current SAR No Project Hydrology

Under the No Project condition, annual flow in the SAR increases in a 
downstream direction.

This characteristic is demonstrated on Muni/Western Exhibit 5-17, 
which shows that except for one year during our Base Period, annual 
flow at the MWD Crossing Gage is greater than the River Only Gage 
located just downstream of the Seven Oaks Dam.
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Current SAR No Project Hydrology

Seven Oaks Dam has substantially altered the natural 
hydrology of the Santa Ana River

Particularly after high stream flows

Has affected discharge depth and velocity and extent of 
overbank areas

Has affected daily discharge
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Project Description and Facilities

Mr. Thomson described the various construction areas shown on 
Muni/Western Exhibit 5-30 and Muni/Western Exhibit 5-31 of my 
testimony so I will describe the conveyance and recharge facilities that 
will be utilized to implement the Muni/Western Project.  The principal 
facilities are shown on Muni/Western Exhibit 5-32 and the key features 
are tabulated below, along with their capacities:
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Project Description and Facilities
MUNI/WESTERN EXHIBIT 5-32
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Project Description and Facilities

The conveyance facilities just discussed will deliver unappropriated
water captured by Muni/Western to several beneficial uses that I will be 
discussing later.  New facilities in the vicinity of the Seven Oaks Dam, 
specifically the Plunge Pool Pipeline will be constructed in Phases.

1.Phase I – consists of a 15-foot diameter eastward extension of the existing 
Foothill Pipeline to a point in the Santa Ana River channel just west of the 
existing Cuttle Weir.  The extension would initially convey up
to 500 cfs.

2.Phase II – would be the construction and extension of the 15-foot diameter 
pipe constructed in Phase I westward to the intertie with the Foothill Pipeline 
and Inland Feeder Pipeline near Cone Camp Road.
The completion of Phase II would enable Muni/Western to convey up to 1,500 
cfs from the Santa Ana River.

3.Phase III – would be to connect those portions of the pipeline developed in 
Phases I and II to the plunge pool of Seven Oaks Dam.
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Project Description and Facilities

New Conveyance facilities to be constructed as part of the Project will 
deliver unappropriated water captured by Muni/Western to several 
beneficial uses that I will be discussing later.  One of those beneficial 
uses is groundwater recharge and the proposed facilities are shown on 
Muni/Western Exhibit 5-33 along with factors affecting absorptive 
capacities.
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Project Description and Facilities

MUNI/WESTERN EXHIBIT 5-33
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Project Scenarios

One of the fundamental concepts in the development of the 
Muni/Western Project is that unappropriated water would be captured 
only after higher priority uses were recognized.  Four critical uses were 
identified and used to establish the amount of unappropriated water 
available for capture by Muni/Western.  They are:
1.Diversions by the Senior Water Right Claimants
2.Diversions by the Conservation District
3.Releases from Seven Oaks Dam to accomplish habitat
restoration necessitated by construction of the Dam
4.Releases from the Dam for flood control with and without
seasonal storage.

These four parameters, discussed in paragraphs 88 through 91 in my 
testimony (Muni/Western Exhibit 5-1),were used to create 16 scenarios 
summarized in Muni/Western Exhibit 5-34
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Project Scenarios

Using the four parameters, 16 scenarios were developed and four were 
selected to “ bookend” the range of capture amounts.  In addition to the 
four “bookend” scenarios, a No Project scenario was selected.  I call your 
attention to Muni/Western Exhibit 5-34.

The “high” bookend is Simulation15 for 500 cfs and 1,500 cfs based on Phase.
The “low” bookend is Simulation 2 for two flow rates based on Phase.
The No Project is Simulation 10.

MUNI/WESTERN EXHIBIT 5-34
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Computer Modeling

To evaluate the accomplishments and effects of the various scenarios 
computer models were developed by SAIC and GEOSCIENCE.

SAIC developed the computer models to address surface water issues

GEOSCIENCE developed the computer models to address 
groundwater issues.

The computer models developed by both firms were used to:
1.Develop estimates of the capture potential of each scenario.
2.Evaluate the effects of that capture on environmental resources
3.Evaluate settlement alternatives proposed by other parties
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Computer Modeling - Description

Modeling Structure
– OPMODEL
– Allocation Model
– Groundwater Model
– River Analysis

4
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Allocation Model
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Conservation only)
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Groundwater Model



Computer Modeling – Priorities for Allocation

Diverted Santa Ana River water will be distributed to beneficial uses according to a priority system.
Priority 1: Direct delivery within the Muni/Western service area
Priority 2: Groundwater recharge within the San Bernardino Basin Area
Priority 3: Groundwater recharge at other locations within the Muni/Western service area
Priority 4: Water exchanges with other regional water agencies
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Computer Modeling – Priorities for Allocation

MUNI/WESTERN EXHIBIT 5-35

Characteristics of
Facilities Utilized
to Accomplish
Beneficial Uses
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Computer Modeling - OPMODEL

MUNI/WESTERN EXHIBIT 5-37
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Computer Modeling - OPMODEL

MUNI/WESTERN
EXHIBIT 5-38
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Computer Modeling - OPMODEL

MUNI/WESTERN EXHIBIT 5-39

MUNI/WESTERN
EXHIBIT 5-40
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Computer Modeling – Allocation Model

Recognizes the four priorities and allocates accordingly

Recognizes the need to meet Replenishment Obligations 
determined by the Western Watermaster

SWP supplies used to meet Replenishment Obligations

Recognizes physical limitations in delivery of Muni/Western 
capture water
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Computer Modeling – Allocation Model

MUNI/WESTERN EXHIBIT 5-41
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Computer Modeling – Allocation Model

The delivery points for beneficial use are:
1. Water Treatment Plants (WTP)
2. Recharge facilities in SBBA
3. Recharge facilities in Muni Service Area
4. Exchange (or Western) MUNI/WESTERN EXHIBIT 5-42
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Computer Modeling – Allocation Model

Existing and Future Water Demands in Muni Service Area

Allocation Model interacts with Groundwater Model
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Computer Modeling – River Analysis Model

The River Analysis Model was developed to evaluate the effects on 
flow depths and velocities for non-storm days as defined by the 
Watermaster.

1.Daily Operations Model (DOP) – OPMODEL was modified to reflect 
daily flowrates, habitat releases, reservoir evaporation, etc., which was 
used as the input to DRAM.

2.Daily River Analysis Model (DRAM) – Based on utilizing a computer 
program called HEC-RAS and USACE data, modified with EIP cross-
sectional areas. Output from DOP was combined with tributary inflow, 
WWTP discharges and channel losses to evaluate effects of Project on 
the SAR Segments.
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Computer Modeling – River Analysis Model

MUNI/WESTERN EXHIBIT 5-44
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Computer Modeling – River Analysis Model

MUNI/WESTERN EXHIBIT 5-45

The Project 
effects, using a 
diversion rate of 
1,500 cfs are 
shown below on 
Muni/Western 
Exhibit 5-45

MUNI/WESTERN EXHIBIT 5-90 SLIDE 45



Computer Modeling – River Analysis Model

The Project effects, on Non-storm days for SAR Segments B through G 
are presented in my testimony and shown in Muni/Western Exhibit 5-46 
thorough Muni/Western Exhibit 5-51

Muni/Western Exhibit 5-44 through Muni/Western Exhibit 5-69 are 
presented in my written testimony and demonstrate the effects of
Muni/Western diversions
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Capture by Muni/Western

The extensive computer modeling tools have two basic purposes:

1. To provide the basis for estimating the amount of unappropriated
water that could be captured by the Project.

2. To provide the basis for estimating the effects on the environment if 
Muni/Western is granted the permit by the SWRCB and implements 
their Project.

Muni/Western Exhibit 5-70 and Muni/Western Exhibit 5-71 have been 
prepared to illustrate the potential capture amounts for the 16 
scenarios
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Capture by Muni/Western

Scenario B and D are highlighted on Muni/Western Exhibit 5-70 
for a Muni/Western diversion rate of 500 cfs
Scenario 10 represents the No Project condition

MUNI/WESTERN EXHIBIT 5-70
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Capture by Muni/Western

Scenario A and C are highlighted on Muni/Western Exhibit 5-71 for a 
Muni/Western diversion rate of 1,500 cfs
Scenario 10 represents the No Project condition

MUNI/WESTERN EXHIBIT 5-71
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Capture by Muni/Western - Beneficial Uses

Presented on Muni/Western Exhibit 5-73 is a bar graph showing the 
distribution of the Muni/Western maximum annual capture for 
Scenarios A, B, C and D to the beneficial use priorities.
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Capture by Muni/Western - Beneficial Uses

Presented on Muni/Western Exhibit 5-74 is a bar graph showing the 
distribution of the Muni/Western cumulative capture for Scenarios A, B, 
C and D to the beneficial use priorities.
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Capture by Muni/Western - Beneficial Uses

Presented on Muni/Western Exhibit 5-75 is a horizontal bar graph 
showing the amount of the Muni/Western cumulative capture for 
Scenario A, showing amounts delivered to the various facilities.
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Capture by Muni/Western - Beneficial Uses

Presented on Muni/Western Exhibit 5-79 is a stacked bar graph 
showing the annual amount of the Muni/Western capture for Scenario A, 
broken down by the various priorities.
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Conclusions

1. Approval of the two Muni/Western applications and granting them a 
permit will provide a “new” water supply for Southern California, will 
have three significant impacts on the water resources of California:

a. It will  allow regional water providers use of their
local water supply

b. It will make it easier for the SWP to meet its
contractual obligations

c. It will reduce demands on the already overcommitted
Colorado River
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Conclusions

2. Approval of the two Muni/Western applications will allow them to
capture and beneficially use an average of from 10,000 to 27,000 acre-
feet annually of unappropriated SAR water without affecting the rights 
of other water users.  A summary of the capture amounts, distributed 
by the beneficial use is shown in Muni/Western Exhibit 5-83.

MUNI/WESTERN EXHIBIT 5-83
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Conclusions

3. The extensive analyses of the SAR System shows that with a 
repetition of the historical hydrology, up to 198,000 acre-feet can be 
captured and beneficially used, confirming almost exactly the 
amount determined by SAIC in the late 1990s.  In order to 
accomplish this maximum capture it is essential that Muni/Western 
be granted a diversion right of up to 200,000 acre-feet.  This is 
illustrated in Muni/Western Exhibit 5-84 which shows that 55 percent 
of the cumulative Muni/Western capture occurs in only four years.

MUNI/WESTERN
EXHIBIT 5-84
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Conclusions
4. In simple terms, the intent of the Project is to capture unappropriated

SAR water that would otherwise flow to the ocean in wet years when 
this capture would have negligible effects on other users.
Presented in my
final exhibit
Muni/Western
Exhibit 5-84 is
a graphic
summarizing the
amount of flow in
the SAR System
for Water Year
1992-93, the third
wettest year during
our Base Period. 
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