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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Lytle Creek near Fontana Gaging Station
1945-1998
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Cajon Creek below Lone Pine Creek near Keenbrook Gaging Station
1945-1998
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During the period from 1945 to 1998, the (
streamflow ranges from 1,600 acre-ft to
71,900 acre-ft with an annual average of
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SAR Water Right

Applications for Supplemental Water Supply EIR

Groundwater Technical Appendix

Annual Streamflow at Devil Canyon Creek near San Bernardino Gaging Station
1945-1998
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During the period from 1945 to 1998, the
streamflow ranges from 0 acre-ft to 14,500 acre-ft
with an annual average of 2,500 acre-ft/yr.
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Waterman Canyon Creek near Arrowhead Springs Gaging Station

1945-1998
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During the period from 1945 to 1998, the
streamflow ranges from 200 acre-ft to 10,200
acre-ft with an annual average of 2,200 acre-
ft/yr.
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix
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Annual Streamflow at East Twin Creek near Arrowhead Springs Gaging Station
1945-1998

During the period from 1945 to 1998, the
streamflow ranges from 600 acre-ft to
16,800 acre-ft with an annual average of

3,800 acre-ft/yr.
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at City Creek near Highland Gaging Station
1945-1998
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Plunge Creek near East Highlands Gaging Station
1945-1998
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During the period from 1945 to 1998, the streamflow
ranges from 900 acre-ft to 32,700 acre-ft with an

annual average of 6,300 acre-ft/yr.
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Santa Ana River near Mentone Gaging Station
1945-1998
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During the period from 1945 to 1998, the
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at Mill Creek near Yucaipa Gaging Station
1945-1998
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During the period from 1945 to 1998, the
streamflow ranges from 5,500 acre-ft to
147,100 acre-ft with an annual average of
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Annual Streamflow at San Timoteo Creek near Redlands Gaging Station

1945-1998
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During the period from 1945 to 1998, the
streamflow ranges from 0 acre-ft to 8,100 acre-ft
with an annual average of 1,200 acre-ft/yr.
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Number of Days with Flow per Water Year

Historical Data

Water Year 1966-67 to Water Year 1999-00

Water Years
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See Muni/Western Ex. 6-116 for segment locations
Source of data: USGS National Water Information System - Web Interface
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Number of Days with Flow per Water Year
No Project Condition
Water Year 1966-67 through Water Year 1999-00
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during the period Water Year 1966-67 through Water Year 1999-00.
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Number of Days with Flow per Water Year
Project Scenario A
Data for Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Number of Days with Flow Probability Distribution
Historical Data
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Number of Days with Flow Probability Distribution
No Project Condition
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Number of Days with Flow Probability Distribution

Project Scenario A
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Days with Flow per Water Year

Historical Data

Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Days with Flow per Water Year
No Project Condition
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing

Testimony of Dennis E. Williams
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Project Scenario A
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution

Water Year 1966-67 to Water Year 1999-00

Historical Data, No Project Condition, and Project Scenario A

Segment A: Upstream of Seven Oaks (Reach 6)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Example: For the period of record there is a
60% probability that the monthly flow rate
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1998-99

Segment D: Below Mill Creek (Portion of Reach 5)

Historical Data

Probability

Example: For the period of record there is a 7%
probability that the monthly flow rate along
1Segment D is between 5 and 10 cfs.

See Muni/Western Ex. 6-116 for segment locations
Source of data: USGS National Water Information System - Web Interface
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Source of data: SAIC
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1998-99

No Project Condition

Segment D: Below Mill Creek (Portion of Reach 5)

Probability

Example: For the period of record there is a
8% probability that flow along Segment D
is between 15 and 20 cfs.

See Muni/Western Ex. 6-116 for segment locations
Source of data: SAIC
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00

No Project Condition

Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)

Probability

Example: For the period of record there is
a 9% probability that flow along Segment E
is between 20 and 40 cfs.
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Source of data: SAIC
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment B: Above Cuttle Weir (Portion of Reach 5)
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0.75 7 78% probability that the monthly flow rate is
0.7 - between 0 and 5 cfs along Segment B.
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1998-99
Project Scenario A
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Example: For the period of record there is a 11%
probability that the monthly flow rate is between
0.1 5and 10 cfs along Segment E.
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Rate Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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See Muni/Western Ex. 6-116 for segment locations Monthly Flow Rate, cfs
Source of data: SAIC
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000

Historical Data

Segment A: Upstream of Seven Oaks (Reach 6)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1998-1999
Historical Data
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams
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Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates

Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1998-1999

Segment D: Below Mill Creek (Portion of Reach 5)

No Project Condition
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates

Water Year 1966-67 to Water Year 1999-2000

No Project Condition
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000

No Project Condition

Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1998-1999
Project Scenario A
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)

10,000
1,000
2 %
<
@
o0
=
<
=
Z
e
> 100
S
=
S
=
% “
o
= s SN .
LY .
]O T ’ ’
> =
S c
4 35
® =
=
¢ o
. &
®
=
1 * S
m
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% x
See Muni/Western Ex. 6-116 for segment locations Probability of Exceedance (%) c.’
Source: SAIC g

16-Apr-07 GEOSCIENCE Support Services, Inc.



Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Rates
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
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Segment A: Upstream of Seven Oaks (Reach 6)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1998-99
Historical Data
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data

Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Historical Data
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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0.15 1 Example: For the period of record there is a 3%
0.125 probability that total monthly flow volume along
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1998-99
No Project Condition
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
No Project Condition
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1998-99
Project Scenario A
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Monthly Flow Quantity Probability Distribution
Water Year 1966-67 to Water Year 1999-00
Project Scenario A
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment A: Upstream of Seven Oaks (Reach 6)

100,000
10,000
)
2
Q
s
g 1,000
=
<
=
Z
)
2
S
£ 100 -
=
E
1)
[
=
10 c
2.
(1]
(7]
-t
(1]
=
1 =
m
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% x
See Muni/Western Ex. 6-116 for segment locations Probability of Exceedance (%) c.’
Source: USGS National Water Information System - Web Interface 3

16-Apr-07 GEOSCIENCE Support Services, Inc.



Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
Historical Data
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
No Project Condition
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
Project Scenario A
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Total Volumes
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Flow Quantity Probability Distribution
Historical Data
Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Flow Quantity Probability Distribution
No Project Condition
Water Year 1966-67 to Water Year 1999-00

0.7
O Segment B - Above Cuttle Weir (based on River Only Mentone Gage) - Portion of Reach 5
0.6 H Segment C - Downstream of Cuttle Weir (Seg B - WCD Diversion) - Portion of Reach 5
B Segment D - Below Mill Creek (Seg C + Mill Creek) - Portion of Reach 5
E Segment E - At E-St (based on E-St Gage, includes SBWRP effluent) - Portion of Reach 4
05+ B Segment F - Below RIX-Rialto Effluent Outfall - Portion of Reach 3 and Reach 4
P (|| R
=
E Example: For the period of record there is a 24%
e : probability that total annual flow volume along
~o03 |- / Segment F is between 60,000 and 70,000 acre-ft. |-~~~ """~~~ """ """ oo oo oo oo
0.2 A
5
0.1 - | =
| =
O | | B I 0
g 8 8 8 g8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 8 8 8 g 8 3
S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S
S 8 F % € f 88 g 8§ £ 57 8 £ 25 £ :§ 55885 8 8 8 £ ;83 m
See Muni/Western Ex. 6-116 for segment locations Annual Flow Quantity, acre-ft .O'l
Source of data: SAIC G.)
({e]

16-Apr-07 GEOSCIENCE Support Services, Inc.



Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Flow Quantity Probability Distribution

Project Scenario A

Water Year 1966-67 to Water Year 1999-00
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment A: Upstream of Seven Oaks (Reach 6)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Total Volumes
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
Historical Data
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity

Water Year 1966-67 to Water Year 1999-2000

Historical Data

Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Historical Data
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Total Volumes
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
No Project Condition
Segment D: Below Mill Creek (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment E: At E-Street Based on E-Street Gage (Portion of Reach 4)

1,000,000
*
100,000 ® e
¢ o
_ TV e e e 6,
3?4 ¢ ® o o
$ 10,000 L
Q
8 * e,
gn * o o * o
£ o
2 1,000 )
e
=
=
=
=
<
E| 100 1
=
[
=
c
2.
10 =
=
®
(72}
-t
(1)
=
=
1 m
X
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% m
See Muni/Western Ex. 6-116 for segment locations Probability of Exceedance (%) 4
Source: SAIC 8

16-Apr-07 GEOSCIENCE Support Services, Inc.



Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
No Project Condition
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment B: Above Cuttle Weir (Portion of Reach 5)
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River - Probability of Exceedance for Monthly Total Volumes
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment C: Downstream of Cuttle Weir (Portion of Reach 5)
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Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1998-1999
Project Scenario A
Segment D: Below Mill Creek (Portion of Reach 5)
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Total Annual Discharge (acre-ft)
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Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000

Project Scenario A
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Upper Santa Ana River - Probability of Exceedance for Annual Flow Quantity
Water Year 1966-67 to Water Year 1999-2000
Project Scenario A
Segment F: Below RIX-Rialto Effluent Outfall (Portion of Reach 3 and Reach 4)
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Upper Santa Ana River - Number of Days without Flow per Water Year
Historical Data
Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River - Number of Days without Flow per Water Year
No Project Condition
Data For Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River — Annual Number of Days without Flow Probability Distribution
Historical Data
Water Year 1966-67 to Water Year 1999-00

1
O Segment A - Upstream of Seven Oaks (based on Combined Mentone Gage) - Reach 6
09 +|---- E ************************** O Segment B - Above Cuttle Weir (based on River Only Mentone Gage) - Portion of Reach 5 |- -
H E Segment C - Downstream of Cuttle Weir (Seg B - WCD Diversion) - Portion of Reach 5
0.8 +|---E E —————————————————————————— B Segment D - Below Mill Creek (Seg C + Mill Creek) - Portion of Reach 5 --
] E Segment E - At E-St (based on E-St Gage, includes SBWRP effluent) - Portion of Reach 4
07 || I E ,,,,,,,,,,,,,,,,,,,,,,,,,, B Segment F - Below RIX-Rialto Effluent Outfall - Portion of Reach 3 and Reach 4 --
0.6 - -
= E
BOSHIH -
E E Example: For the period of record
04 I = there is a 19% probability that there (
' E is 91 to 120 days without flow along
B Segment C.
03 TR F-BH ------------- - mm e T T T o T T o T m T m e m e
o2 e -
ol |lt-H----- 7m0 #¥--"-"""""""-
0 g= i is i
(=] (=3 (=] (=) (=3 (=] (=) (=] (=] (= (=] (=3 Nl
«“ < < = 2 = IS S & & a = =
e o = — — — — ~ — o - _ o
o a 2 st I & & & @ =
See Muni/Western Ex. 6-116 for segment locations Number of Days without Flow

Source of data: USGS National Water Information System - Web Interface

16-Apr-07

GEOSCIENCE Support Services, Inc.

01 L-9 "X3 uJalsap/lunpy



Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Upper Santa Ana River — Annual Number of Days without Flow Probability Distribution
No Project Condition
Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River — Annual Number of Days without Flow Probability Distribution
Project Scenario A
Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River - Probability of Exceedance for Days without Flow per Water Year

Historical Data

Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River - Probability of Exceedance for Days without Flow per Water Year

No Project Condition

Water Year 1966-67 to Water Year 1999-00
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Upper Santa Ana River - Probability of Exceedance for Days without Flow per Water Year
Project Scenario A
Water Year 1966-67 to Water Year 1999-00
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Station Base Period vs. Percentage of San Bernardino County Flood Control District
Long-Term Average Annual Precipitation* (1870-1970 Isohyetal Map)
(All Years are Water Years, Oct 1 - Sep 30)
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Station Base Period vs. Percentage of San Bernardino County Flood Control District
Long-Term Average Annual Precipitation* (1870-1970 Isohyetal Map)
(Precipitation Stations with 100+ Years of Available Data)
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i = orange = valley stations
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Station Base Period vs. Percentage of Station Long-Term Average Measured Annual Precipitation™
(All Years are Water Years, Oct 1 - Sep 30)
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- - a» 4 OA~X * (®) 1
i - 4 =0ACA X $ 0 | A Big Bear Community Services District
i = - RO A X 0 i =Big Bear Lake Dam
1965 4 PO A DK 6O - 36 +Camp Angelus
i = & LRS! WP ¢ O A OCrestline S.E.
i =LA A B X ¢ O T @ Lake Arrowhead
= - o a X * ) ] g A Lytle Creek Ranger
£ - A LS ¢ O 1 ® | EMill Creek Intake #3
n“: 1960 + A= AR ‘% ¢ C T 41 -g“ O Oak Glen-Wagoner
§ - a8 - ARt ? . D) . 'E X Running Springs 1E
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1945 ———HO O = ———  ———————— —— 56
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San Bernardino County Flood Control District and EarthInfo, Inc.
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1970

Station Base Period vs. Percentage of Station Long-Term Average Measured Annual Precipitation™

(Precipitation Stations with 100+ Years of Available Data)

1965 A

1960 -

1955 A

Start Year of Base Period

1950 A

> Wet

1945

1 mountain station
shown in blue and
2 valley stations shown
in orange

=Big Bear Lake Dam
Redlands Facts

San Bernardino Co Hospital

90%

Sources of Data:
San Bernardino County Flood Control District and EarthInfo, Inc.
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Station Base Period vs. Percentage of Long-Term Average Annual Streamflow

(All Years are Water Years, Oct 1 - Sep 30)
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Cumulative Departure from Mean Annual Precipitation for the San Bernardino County Hospital Station
and Criteria for Base Period Selection

50.00

40.00 A

Average precipitation of the base period
1 (16 in.) is approximately equal to the
30.00 average precipitation of the long-term

] Long-term average annual (1890-2000) record of 16.4 inches.

precipitation = 16.4 inches

@ Base period contains periods of wet, dry

20.00 t and average hydrologic conditions.

\ ) F-—1 = -—===="FF=—+4
Gj‘ @ Base period is sufficiently long

A@ (39 years) to contain data representative

of the averages, deviations from the
averages, and extreme values of the
historical period from 1890 to 2000.

10.00 +

Cumulative Departure from Mean Annual Precipitation [inches]

0.00 1 Base period is representative of recent
1 Cumulative Departure from the 2 \ P p .
. L. and cultural conditions (e.g., land use,
Mean Annual Precipitati o
urbanization, etc.) for the purpose of
| using the base period in forecasting
-10.00 \-/ models.
Base period contains a dry trend at both
| the beginning and end of the period.
-20.00 | @
- Base Period >
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Conceptual Model

FIELD
CONDITIONS CONCEPTUAL MODEL
The groundwater flow model was developed for the valley-fill Two Layered

aquifer (1,500 ft deep) and includes both unconsolidated and

partly consolidated deposits.

Groundwater Model

Consolidated rocks underlying and surrounding the valley-
fill aquifer are assumed to be non-water bearing.

Drawn: DEW SANTA ANA RIVER WATER RIGHTS HEARING - TESTIMONY OF DENNIS E. WILLIAMS

Muni/Western| checked:

Ex. 6-138 [Approved:
Date: 16-APR-07

MODEL CONCEPTUALIZATION O Bor 226, D o "oyt
Tel: (909)920-0707 Fax: (909)920-0403
www.gssiwater.com




View Looking NE

10 x Vertical Exaggeration
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SAR Water Right
Groundwater Tec

700,000

Applications for Supplemental Water Supply EIR
hnical Appendix

Total Annual Streamflow Inflow for the SBBA
1945-1998

650,000

600,000

550,000 4

500,000 4

450,000 A

400,000 A

350,000 -

300,000 -

250,000

Annual Streamflow, acre-ft

During the period from 1945 to 1998, the
streamflow ranges from 35,900 acre-ft to

674,000 acre-ft with an annual average of
146,700 acre-ft/yr.

200,000 4-----=-=--=-~--------~--@®

150,000

100,000 H

50,000 H

0

Source: USGS 1945 1950 1955 1960 1965

1970 1975 1980 1985 1990 1995
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SAR Water Right

Applications for Supplemental Water Supply EIR

Groundwater Technical Appendix

Recharge from Local Runoff Generated by Precipitation for the SBBA

1945-1998

700,000

650,000 - - - - - - oo
b= During the period from 1945 to 1998, the
g 600,000 - recharge from local runoff generated by
= precipitation ranges from 2,000 acre-ft in
& 550,000 1947 to 11,800 acre-ft in 1983 with an
E annual average of 5,500 acre-ft/yr.
8 500,000 +--------{__ oo
i)
=
Bt 450,000 -~ oo
=
=
T 400,000 +
=
B
D
§ 350,000 +
&)
&
S 300,000 qr--- -t
=
&
R 250,000 -t
9
S
[
g 200,000 +
S
&
é’n 150,000 +
s
=
8 100,000 G- - - - - - - - oo s m oo oo
&~

50,000 - - - mm oo oo
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1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Source: USGS
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SAR Water Right Applications for Supplemental Water Supply EIR
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Annual Recharge from Mountain Front Runoff for the SBBA
1945-1998

700,000

650,000

600,000

During the period from 1945 to 1998, the

annual recharge from mountain front runoff
550,000 ===~ ranges from 4,000 acre-ft in 1990 t0 67,700 [~~~ 7T TT T oTo o ooooooo oo
acre-ft in 1980 with an annual average of
500,000 == -----1 16,200 acre-fi/yr. [T

450,000 A

400,000 A

350,000 - === == == == mm e oo

300,000

250,000

200,000 = == = == == === = e oo

150,000 == === == == === e

Annual Recharge from Ungaged Mountain Front Runoff, acre-ft

100,000 A

50,000 -
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SAR Water Right Applications for Supplemental Water Supply EIR
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Annual Artificial Recharge of Imported Water for the SBBA
1945-1998

700,000

650,000

600,000

During the period from 1945 to 1998, the
annual artificial recharge of imported water
ranges from 0 acre-ft to 30,400 acre-ft with

an annual average of 2,900 acre-ft/yr.
500,000 +------1 |

550,000 +- |

450,000 A

400,000 A

350,000 - === == == == mm e oo

300,000

250,000

200,000 = == = == == === = e oo

Annual Recharge of Imported Water, acre-ft

150,000 == === == == === e

100,000 A

50,000 -
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

700,000

Annual Groundwater Pumping of the SBBA
1945-1998

650,000

600,000

550,000 +- |

500,000 +- |

During the period from 1945 to 1998, the annual

groundwater pumping ranges from 122,900 acre-ft
in 1945 to 214,000 acre-ft in 1961 withanannual |~~~
average of 175,100 acre-ft/yr.

450,000 A

400,000 A

300,000

250,000

Annual Groundwater Pumping, acre-ft
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0+
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Source: USGS 1945
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700,000

Annual Return Flow from Groundwater Pumping of the SBBA
1945-1998

650,000

600,000

550,000 +- |

500,000 +- |

During the period from 1945 to 1998, the annual

return flow from groundwater pumping ranges from
20,100 acre-ft in 1945 to 37,000 acre-ftin1961 [~~~
with an annual average of 28,300 acre-ft/yr.
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Annual Return Flow from Groundwater Pumping, acre-ft
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700,000

Applications for Supplemental Water Supply EIR
hnical Appendix

Annual Underflow Recharge of the SBBA
1945-1998

650,000

600,000

550,000 +- |

300,000

250,000

Annual Underflow Recharge, acre-ft

200,000 4

150,000 A

100,000 A

50,000 -

500,000 F-----=1 e

450,000 A

400,000 A

350,000 - === == == == mm e oo

During the period from 1945 to 1998, the
annual underflow recharge ranges from 3,800

acre-ft to 6,800 acre-ft with an annual average
of 5,100 acre-ft/yr.

0
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700,000

Annual Underflow Discharge of the SBBA
1945-1998

650,000

600,000

550,000 +-

During the period from 1945 to 1998, the annual
underflow discharge ranges from 2,900 acre-ft to 14,100
acre-ft with an annual average of 6,100 acre-ft/yr.

500,000 - -

450,000 A

400,000 A

350,000 4 -
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Annual Underflow Discharge, acre-ft
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SAR Water Right Applications for Supplemental Water Supply EIR
Groundwater Technical Appendix

Comparison of Measured and Model-Generated Groundwater Levels
Model Calibration (1945-1998)

3,000 ‘
Summary of Water Level Residuals* |
2.500 _: Residual Standard Deviation: 85.65 ft :
’ Range of Measurements: 1,742.54 ft ;
Relative Error: 5% !

2,000 4t -

1,500 ‘M ————————————————————————————————————————————

Model Predicted Water Level, ft amsl

1,000 + |
500 + ! !
Analysis based on 7,755 water level measurements from 43 wells during the model i
calibration period from 1945 to 1998. !

0 500 1,000 1,500 2,000 2,500 3,000

Measured Water Level, ft amsl

* Residual = Measured Water Level - Model Predicted Water Level
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400,000

350,000

300,000

Streamflow Outflow, acre-ft

250,000

200,000

150,000

100,000

50,000

0

Source: USGS

Comparison of Measured and Model-Generated SBBA Streamflow Outflow
Model Calibration 1945-1998

This chart indicates that model-generated
streamflow generally matches measured
SBBA streamflow outflow the years 1945-
I L0 e

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
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Comparison of Measured and Model-Generated Groundwater Levels
Model Verification (1999-2000)

3,000 ‘
Summary of Water Level Residuals* |
2.500 _: Residual Standard Deviation: 100.72 ft i
’ I Range of Measurements: 1,680.54 ft ;
Relative Error: 6% !
.—m1 |
E |
< B |
£ 2,000 + |
2 | I ’
> |
%] |
| |
St |
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< L
! L 4
= 1,500 + -t
=
2 i .“\
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'c \.
: |
I $ ‘
o ¢ . !
< 1,000 + ;
= I |
500 + |
Analysis based on 99 water level measurements from 28 wells during the model
calibration period from 1999 to 2000.
0 —
0 500 1,000 1,500 2,000 2,500 3,000
Measured Water Level, ft amsl

* Residual = Measured Water Level - Model Predicted Water Level
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Groundwater Technical Appendix

Mass-Loading for PCE Calibration Model

5,000,000

4,500,000 OMuscoy Source Plume [ ------———————__

[ Newmark Source Plume

4,000,000
3,500,000 -1 n - T Py
3,000,000

2,500,000

2,000,000

Mass-loading, ug/day

1,500,000

1,000,000

500,000

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Year
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Mass-Loading for TCE Model Calibration
1986-2000
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Mass-Loading, g/day
>
=)

60 1

40 1

204

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

v-v'9 ainbi4

0/L-9 "X3J uJalSap/Iunpy



Muni/Western Ex. 6-171



Muni/Western Ex. 6-172



Muni/Western Ex. 6-173



Muni/Western Ex. 6-174



Muni/Western Ex. 6-175



Muni/Western Ex. 6-176
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Percentage

Histogram of PCE Calibration Residuals

65% T
60% +
L | Number of Observations = 729
559, | | Number of Locations = 111 wells
? - | Range of Observation = 0 - 150 ppb
[ | Mean of Residuals = 2.6 ppb
0% F | Standard Deviation = 13.1 ppb
- | Relative Error = 8.7%
45% 1 -
40% F--- -
359 F -
30% F-- - oo
25% -
20% - -m o
15% +
10% +
5% T | binsize =10 ppb
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Groundwater Technical Appendix

Histogram of TCE Residuals* for Model Calibration - 1986 to 2000

55%

Number of Observations = 1,147
Number of Locations = 157 wells
Range of Observation = 0 - 550 ppb
Mean of Residuals = -2.0 ppb
Standard Deviation = 49.2 ppb
Relative Error = 8.95%
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Drawdown Loading Function at Raub #8 in Model Layer 1
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Drawdown Loading Function at Raub #8 in Model Layer 2

o5 4N Land Surface Scenario A Layer 2

No Project Layer 2

0 = = = Scenario D Layer 2
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Model Predicted Subsidence at Raub #8

-0.5
L Land Surface Scenario A

0.0 —
i = = = Scenario D No Project

(R I S N i
I 1945 -1969
| 4— Measured: 1.3 ft >

1.0 + Modeled: 1.3 ft

1.5+ Case 3 Assumptions: Best Fit Parameters
- Preconsolidation Stress = 50 ft
i Vertical Hydraulic Conductivity = 1.16E-3 ft/yr

Virgin Specific Storage = 1.24E-4 /ft
Elastic Specific Storage = 5.59E-6 /ft

Subsidence, ft

B e I o
25 _: Average Subsidence Rate (2001 - 2039)
| | No Project = 0.0083 ft/yr
L | Scenario A =0.0158 ft/yr
- | Scenario D =0.0108 ft/yr
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Santa Ana River Water Rights Hearing
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Area of Depth to Water Less Than 50 ft from Land Surface of SBBA
for Model Scenarios - 2001 to 2039
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Area of Depth to Water Less Than 50 ft from Land Surface within the Pressure Zone*

for Model Scenarios - 2001 to 2039
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Muni/Western Ex. 6-195
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Figure B 29a. Hydrograph for IW-01
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Santa Ana River Water Rights Hearing
Testimony of Dennis E. Williams

Figure B 29b. Hydrograph for IW-02
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