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Section 5 − Storm Water Recharge Enhancement 
Opportunities  

5.1 Introduction 

The CBWCD is a part of the team undertaking the RMPU.  The RMPU is being coordinated 
by Watermaster through its engineer, WEI.   

The first task of the CBWCD is in two parts: Part 1 is to identify and comment on current 
storm water recharge facilities and operations, and evaluate the effectiveness of local storm 
water facilities and policies intended to improve storm water recharge; Part 2 is to identify and 
perform preliminary conceptual project evaluations of potential improvements to existing 
facilities and new facilities located in places where there is uncaptured flow leaving the Chino 
Basin to determine if projects are potentially viable and warrant further consideration.   

This first task analyses will determine if storm water is currently being captured and recharged 
by local storm water facilities that is unaccounted for in the Chino Basin Surface Water 
Simulation R4 model developed and operated by WEI and if there is a significant amount of 
available and obtainable storm water that could be directed to recharge facilities.  An increase 
in storm water recharge in an amount greater than previously accounted for in a base period 
condition would represent an increase in supply to the Chino Basin, thus augmenting safe 
yield for the same base period condition.  Additional recharge could offset overdraft as well as 
decrease the amount of supplemental water purchased by Watermaster to maintain hydrologic 
balance in the basin.  The addition of new or previously unaccounted for storm water recharge 
would lessen the projected decline of the calculated annual safe yield.    

The second task of CBWCD is to evaluate the conceptual projects identified in the first phase 
of project evaluations, and additional project alternatives identified with WEI, develop a 
regional Recharge Distribution System and estimate its capability to cost effectively improve 
storm water recharge in the Chino Basin.   

The regional Recharge Distribution System developed with WEI is comprised of various 
improvements, enlargements and reoperations of existing facilities and construction of new 
diversion and recharge facilities to increase the amount of storm water recharge in the Chino 
Basin.  The improvements would enable existing facilities which currently operated nearly 
exclusively for flood control purposes to operate in a multipurpose capacity to also divert and 
regulate storm water flows for transferred to other recharge facilities.  

Conceptual project evaluations for alternatives and project components developed by the 
RMP update team are being performed to develop an economic basis for comparison of 
projects or project components.  This evaluation will enable further discussions of project 
viability and ultimately lead to decisions of project implementation. 
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5.2 Existing Storm Water Management and Recharge 

There is a long history of storm water recharge in the Chino Basin.  The results of some 
previous analyses suggest that the opportunity to significantly increase recharge is limited, 
primarily due to the nature of the timing of precipitation and runoff.  The flow in creeks and 
channels is usually less than the inlet capacity of the existing recharge basins, meaning that 
most of the time all of the flow can be captured with existing facilities.  However, in large 
storm events some recharge basins are unable to divert all available flow because the rate of 
flow greatly exceeds the capacity of intake structures.  Consequently recharge opportunities 
are lost. 

The majority of data regarding current physical and operational parameters of regional basins 
presently utilized for the analysis of storm water recharge is readily available.  The data is 
available primarily through WEI, San Bernardino County Flood Control District (SBCFCD), 
and Inland Empire Utilities Agency (IEUA), the operator of the basins.  WEI prepared a 
“Chino Basin Recharge Facilities Operation Procedures” manual (ROM) for the Groundwater 
Recharge Coordinating Committee in March 2006.  This document is the most complete 
available reference for the regional basins presently utilized for recharge.  In some cases data 
was found in WEI documents prepared prior to the ROM.  The information contained herein, 
discussed in section 5.2.1, is based in part on the information contained in the ROM. 

Additional basins are described that were not included in the March 2006 document because 
they are primarily “flow through” basins that have been concluded to have poor infiltration 
rates and are accordingly operated for flood control purposes.  Current physical and 
operational parameters for these basins are not as readily available.  The physical parameters 
contained herein for non-recharge basins were primarily obtained from the SBCFCD, where 
available.  The majority of data was gleaned from available construction drawings as well as 
the SBCFCD Project Systems Inventory Zone 1 Index which was completed in 1976, and 
personal communication with SBCFCD staff.   

Local storm water recharge sites within the Chino Basin are discussed in section 5.2.2.  These 
sites were identified by individual cities in response to a data request letter mailed in March 
2009.  Collection of local storm water management information proved to be difficult because 
such sites are largely associated with development projects and are accordingly privately 
owned and maintained.  The cities hadn’t previously prepared inventories of such sites and in 
some cases still do not have the staff or the budget to prepare an inventory for the purposes 
of this RMP.  The majority of the data contained herein was taken from portions of Water 
Quality Management Plans (WQMP) provided by each contributing entity.  Most of the 
WQMP portions provided contain all relevant data regarding the physical parameters of the 
storm water retention facilities as well as their tributary drainage areas.  Facilities identified by 
the various cities, that were unaccompanied by provided portions of a WQMP, were mapped 
using an ArcGIS program.  The facility and its tributary drainage area, with contributions from 
city storm drains, were then delineated using ArcGIS, 2007 aerial imagery, USGS 7.5 minute 
quadrangles, and city storm drain atlases (when available). 
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5.2.1 Existing Regional Storm Water Recharge Facilities and Policies 
Related to  Storm Water Management and Recharge 

Existing regional recharge basins developed for use in the Chino Basin recharge system (see 
Figure 5-1) are operated both for peak flood discharge attenuation as well as for the recharge 
of storm and supplemental water.  The majority of the facilities are owned independently by 
either SBCFCD or CBWCD.  The system is operated primarily by IEUA and is managed in 
order to benefit the flood control interests of SBCFCD, to recharge storm water and 
supplemental water for CBWCD and Watermaster in Chino Basin. 

Recharge basins are served by eight main concrete lined channels and storm drains that collect 
storm water runoff throughout the Chino Basin.  A total of 46 regional basins are classified as 
recharge basins to the Chino Groundwater Basin, totaling over 3,700 acre-ft of storage 
volume.  The basins are further distinguished as either conservation or multi-purpose basins.  
There are 27 conservation basins operated to recharge storm water and supplemental water.  
The 19 multi-purpose basins are operated primarily for peak flood discharge attenuation and 
secondarily for the recharge of storm and supplemental water.  Tables 5-1 and 5-2 identify the 
available physical and operational parameters for each regional recharge basin.  Basins are 
grouped according to the water supply channel that is the primary source for the basin. 

An additional 9 regional basins, with a total storage volume of over 2,600 acre-ft, are identified 
in Table 5-3 which are within the Chino Basin boundary, but are not operated for 
groundwater recharge purposes.  These basins are not operated for groundwater recharge 
largely due to poor soil infiltration rates.  These basins are primarily flow through basins that 
attenuate water for flood control purposes.  Further study is required to determine if any 
improvements could be made to these basins in order to increase their recharge capabilities.  
According to personal communication with IEUA staff, Princeton Basin could potentially 
infiltrate recharge if properly maintained and operated as a recharge basin.  CBWCD found 
that Lower Cucamonga and Chris Basins were underlain by a thick clay layer.  The Wineville 
Basin was studied and determined to not be viable due to shallow clay lenses, however recent 
experience with Lower Day Basin indicates the clay lenses may result from gravel mining 
activity and remediation may be possible.  Jurupa Basin was studied and found to percolate 
poorly.  It is essentially used currently for water transfers to RP3 Basins, and is used to some 
degree as a settling basin prior to pumping to RP3.  According to personal communication 
with SBCFCD staff, Merrill and Linden Basins are being evaluated for potential use as multi-
purpose facilities.  Currently they are being operated as flood control facilities. 

5.2.1.1 General Operations for Recharge Basins 

Conservation basins are generally operated according to rule curves which define a target 
water surface elevation and storage for each basin throughout the year.  Basin operation 
depths vary by season depending on the availability of supplemental and storm water, but are 
generally maintained at or below a maximum depth.  Rule curve designations for conservation 
basins are shown in columns L through Q on Table 5-1. 

Multi-purpose basins are operated based on storm forecasting and the goal of limiting losses 
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of supplemental water.  Accordingly, the basins are operated to limit supplemental water 
losses by limiting storage to the volume of water that can be percolated out of the basin in 
seven days.  If the total volume of a basin can percolate in seven days, the maximum allowable 
storage is maintained with one foot of freeboard.  Rule curve designations for multi-purpose 
basins are shown in columns I through P on Table 5-2. 

The following are current general operational practices for recharge basins: 

Conservation Mode 

 Monitor depth of water in basins either on site or remotely through SCADA. 

 Monitor infiltration rates to determine delivery rate. 

 Inspect diversion and inlet structures to maintain functionality. 

 Monitor water depth at rubber dams for signs of clogging. 

 Unclog inlet structures and rubber dams as needed. 

 Reduce flow rate to match infiltration capacity as water level reaches maximum level 
allowed in rule curve. 

Pre-Storm Mode 

 Assess basin states and forecast storm intensity using the National Oceanic and 
Atmospheric Administration’s (NOAA) National Weather Service website. 

 If a forecast calls for measureable rainfall at 30% chance of rain or greater, 2-3 days 
before forecasted storm event, determine if expected storm will be significant and 
what actions are to be taken. 

 A significant storm is considered to be 0.3 inches of rainfall per hour or 2.0 inches per 
24 hours. 

 Pre-Storm mode begins when potentially significant storm has been forecasted to 
occur within 7 days by NOAA. 

 If significant storm is pending: 

o SBCFCD will contact IEUA coordinator. 

o Cease or curtail all supplemental water deliveries. 

o Cease diversions. 

o Open outlet gates at multipurpose basins to drain them and fully restore flood 
control capacity. 

Storm Mode 

 Rubber dams to be deflated (depending on when in the season a storm is occurring). 

 Basins operated according to separate rules. 

 Do not deliver supplemental water. 

 When a significant storm is over or nearly over the SBCFCD will authorize transition 
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from Storm Mode to Conservation Mode: 

o First phase 

 Inspect water turbidity for suspended mud (currently a visual 
observation). 

 Inspect basins, determine water level, and assess available storage. 

 Close outlets and/or open inlets at conservation basins. 

o Second phase 

 Re-inflate the rubber dams 

Tables 5-1 and 5-2 also include the main control elements for the transfer of water from either 
the channels to the basins, from basin to basin, or through a configuration of cells within a 
basin.  The operation of each control element varies with a forecasted storm’s severity.  The 
typical settings for the first storm, non-significant storm, and significant storm are shown in 
columns W through Y on Table 5-1 and columns V through X on Table 5-2.  Control 
elements are also operated based on flood control operation alert modes.  The alert mode can 
be green, yellow, or red depending on a storm’s severity.  In general, the basins are operated in 
green and yellow alert modes during dry periods and non-significant storms.  Basins are 
operated in red alert mode in the event of a significant storm.  The control elements are 
operated either manually or remotely by the IEUA operator in green mode.  In the yellow 
alert mode the control element settings are basically the same as in green mode, the yellow 
alert mode is essentially a signal from the IEUA operator to SBCFCD that the operator is 
aware of a forecasted storm and the proper measures have been taken to prepare the basins 
for the storm.  The red alert mode signals control of the system by SBCFCD and includes a 
series of automatic system setting changes that are required by SBCFCD for flood control 
purposes.  

IEUA developed automatic control settings (through the SCADA system) that are dependent 
on water surface elevations in order to maximize recharge during the green and yellow 
operational alert modes while allowing for proper flood control precautions.  These settings 
would not function in the red alert mode.  The flood control valve automation modes are 
described below in the more detailed descriptions of operations within the various storm 
channel systems.  The automation modes allow automatic inlet gate operation under certain 
water level conditions.  Prior to the development and implementation of the automation 
modes, the IEUA operator was required to manually change flow control valve positions 
using the SCADA system. 

The five inflatable rubber dams also can be operated according to three mode settings.  The 
rubber dams can be set to either maintain a desired water depth in the channel (level mode), a 
desired pressure on the dam (pressure mode), or manually inflated or deflated (manual mode).  
The result is a controlled release over the dam and/or through the inlet of a recharge basin.  
During a large storm event the rubber dams are set to level mode in order to maintain a 
desired water level.  The dams have a failsafe measure in the form of an auto-deflate float 
switch that is designed as a control measure to deflate a dam once water overtops the depth of 
the float trigger.  The automatic setting information for each rubber dam is shown in Table 5-
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4. 

Some of the basins, as indicated below, follow a procedure during particular storm events in 
order to limit the amount of debris, dust, dirt, and pollutants that can accumulate in channels 
from urban impervious areas (such as streets and parking lots) entering the recharge basins, 
thus minimizing maintenance.  Such an event is referred to as a first flush opportunity.  The 
rate of accumulation of debris and pollutants can vary depending on the area tributary to each 
basin.  However, the current operating procedure for first flush opportunities is performed 
only in advance of the first storm event of the season or following a 30 day period lacking 
rainfall runoff.  This is accomplished by closing inlet gates to the recharge basins for the first 
two hours of such an event.   

5.2.1.2 General Operations for Recharge Basins 

5.2.1.2.1 San Antonio Creek System 

The IEUA Groundwater Recharge Coordinator will be in close contact with the Army Corps 
of Engineers regarding the discharge of storm water from San Antonio Dam during all 
operational modes. 

First Flush Opportunity 

In advance of the first flush opportunity, an IEUA Operator closes the following inlet gates 
for the San Antonio Creek System: 

 SAC-CHW-A to College Heights West. 

 SAC-CHE-A to College Heights East. 

 SAC-UPL-A to Upland Basin. 

 SAC-MT1-A to Montclair No. 1. 

 SAC-BRK-A to Brooks Street Basin. 

When the IEUA Groundwater Recharge Coordinator determines that the turbidity of the 
storm water is acceptable (visual observation) and significant inlet clogging debris has passed 
the site, an IEUA Operator can divert storm water into the College Heights, Upland, 
Montclair, and Brooks Street Basins.  The IEUA Operator will then use the SCADA system 
to open the aforementioned inlet gates.   

Storm Water Capture 

College Heights Basins: 

 Basins are only used when water is released from San Antonio Dam by Army Corp of 
Engineers. 

Upland Basin: 

 Water is conveyed to the basin via City of Upland storm drains. 
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 Basin is also used for water released from San Antonio Dam by Army Corp of 
Engineers. 

Montclair Basins: 

 The inlet gate SAC-MT1-A from San Antonio Channel will generally remain open to 
divert storm water into Montclair No. 1 (MT1) until the inlet gate is closed when the 
water surface elevations in all four basins are equal to or greater than their spill 
elevation to the next basin and open when any of these are lower than its spill 
elevation to the next basin (Montclair No. 1: elevation 1127.6, Montclair No. 2: 
elevation 1102.4, Montclair No. 3: elevation 1055.46, Montclair No. 4: elevation 
1037.0). 

Brooks Basin: 

 In auto-mode, inlet gate SAC-BRK-A from San Antonio Channel closes when the 
Brooks Basin water level sensor (LT-0208) is greater than or equal to elevation 898.5 
and opens when water level sensor LT-0208 is greater than or equal to elevation 913.0, 
about two feet before spilling towards an adjacent property. 

 In auto-mode, inlet gate from the West State Street storm drain closes when LT-0208 
is greater than or equal to elevation 907.9 (the flow line elevation of the West State St 
Storm Drain is 907.88) and opens when LT-0208 is less than 907.8, and also opens 
when LT-0208 is greater than or equal to elevation 913 (allows for outflow if basin is 
too full from street runoff). 

5.2.1.2.2 West Cucamonga Channel System 

First Flush Opportunity 

Basins in the West Cucamonga Channel System are all multi-use basins (flow through), which 
require no special provisions for first flush opportunities.  A first flush bypass is not 
applicable. 

Storm Water Capture 

The following are the procedures to operate the 7th and 8th Street and Ely Basins for the 
recharge of storm water for a storm that has a non-significant precipitation forecast: 

7th and 8th Street Basins: 

 Close sluice gate 7TH-WCC-M. This gate should remain closed throughout the storm 
unless the SBCFCD directs the IEUA Operator to open it during or following the 
storm. 

 In auto-mode, the outlet gate to 7th Street Basin 8SS-7TH-A opens when the 8th Street 
Basin water level sensor (LT-0501) is greater than or equal to elevation 1139.5 and 
closes when LT-0501 is less than or equal to elevation 1139. 

 The automated outlet gate to the continuation of the West Cucamonga Creek Channel 
opens when the 7th Street Basin water level sensor (LT-0502) is greater than or equal 
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to elevation 1134.5 and closes when LT-0502 drops to elevation 1134.0 (Outlet 
spillway elevation = 1134.0). 

Ely Basins: 

 Automated outlet gate to the continuation of the West Cucamonga Creek Channel 
EL3-WCC-A opens when the Ely Basin No. 3 water level sensor (LT-0602) is greater 
than or equal to elevation 835.5 and closes when LT-0602 is less than or equal to 
elevation 835.0 (Outlet spillway elevation is 837.0, CBWCD and SBCFCD contract 
establishes elevation 835.0 as approved water surface elevation for storage and 
recharge). 

The following are the procedures to operate the 7th and 8th Street and Ely Basins for the 
recharge of storm water for a storm that has a significant precipitation forecast: 

7th and 8th Street Basins: 

 The 8SS-7TH-A, 7TH-WCC-A, and 8SN-8SS-M gates should be opened 24 hours 
prior to the storm’s arrival and the basins should be fully drained to restore full flood 
control function before the storm starts. 

 Near the end of the significant storm, the IEUA Groundwater Recharge Coordinator 
can, through coordination with SBCFCD, close sluice gates 8SS-7TH-A and 7TH-
WCC-A. 

Ely Basins: 

 The EL3-WCC-A gate should be opened 24 hours prior to the storm’s arrival and the 
basins should be drained to the elevation of the gate (829 feet msl) in order to restore 
full flood control function before the storm starts. EL3-WCCA should be closed 
before the storm begins. Automated sluice gate EL3-WCC-A is programmed to open 
when the water level in the Ely 3 Basin (EL3) reaches elevation 835 feet msl. The 
SBCFCD is responsible to ensure that EL3-WCC-A is either closed or open pursuant 
to SBCFCD storm operations procedures. 

 Near the end of the significant storm, the IEUA Groundwater Recharge Coordinator 
can, through coordination with SBCFCD, close sluice gate EL3-WCC-A. 

5.2.1.2.3 Riverside Drive Drain 

First Flush Opportunity 

There are no special provisions for a first flush opportunity.  

Storm Water Capture 

Grove Basin: 

 The basin spills to the street, accordingly the outlet is kept closed for non-significant 
storms. 

 The outlet flow control gate to Grove Ave. closes when the Basin’s water level sensor 
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B C E F G H I L M N O P Q R S T U V W X Y

Owner
Bottom 

Elevation

Maximum 
Intake 

Capacity 
from 

Channel

Storage 
Volume at 
Spillway 
Elevation

Typical 
Percolation 

Rate
Recharge 
Capacity

Maximum 
Operation 

Depth Elevation Storage
Percent 

Full Elevation Storage
Percent 

Full
Storm 
Water

Supplemental 
Water

Recycled 
Water Control Element Operator

First 
Storm

Non-
Significant 

Storm
Significant 

Storm
(ft MSL) (cfs) (af) (ft/day) (cfs) (ft) (ft MSL) (af) (ft MSL) (af) (af/yr) (af/yr) (af/yr)

San Antonio Channel - CB59 San Antonio Channel Rubber Dam Rubber dam operated from adjacent control building or SCADA Deflated Deflated Deflated
College Heights West (MZ1) CBWCD 1,224.0 1,243.0 162.3 87.8 2.5 10.0 1,234.0 39.4 NA NA NA NA NA NA San Antonio Channel to College Heights West Automated Sluice Gate Closed Closed Closed(5)

College Heights East (MZ1) CBWCD 1,224.0 1,243.0 161.4 83.0 2.5 10.0 1,234.0 33.4 NA NA NA NA NA NA San Antonio Channel to College Heights East Automated Sluice Gate Closed Open Closed(5)

Montclair 1 (MZ1) CBWCD 1,099.0 1,127.2 100.0 117.0 1.5 28.0 1,127.0 117.0 1,127.2 134.0 100% 1,127.2 134.0 100% 340 2,331 668 San Antonio Channel to Montclair 1 Automated Sluice Gate Closed Open Open
Montclair 2 (MZ1) CBWCD 1,070.0 1,102.0 - 308.0 1.5 28.0 1,098.0 258.0 (4) 1,098.0 258.0 100% 1,087.0 132.0 51% 370 3,682 1,013 Montclair 1 to Montclair 2 Manual Sluice Gate Open Open Open
Montclair 3 (MZ1) CBWCD 1,034.0 1,054.0 - 33.0 1.5 20.0 1,054.0 33.0 1,054.0 33.0 100% 1,034.0 0.0 0% 160 1,317 369 Montclair 2 to Montclair 3 Manual Sluice Gate Open Open Open

Montclair 3 to Montclair 4 Passive Overflow NA NA NA
Montclair 4 to San Antonio Creek Passive Overflow NA NA NA

Brooks (MZ1)(5) CBWCD 860.0 923.0 112.1 200.0 1.5 5 29.0 875/893 (6) 185.0 (6) 888.0 180.0 90% 875.0 65.0 13% 1,710 3,724 1,359 San Antonio Channel to Brooks Basin Automated Sluice Gate Closed Open Varies(7)

West Cucamonga Channel
Ely 1 (MZ2) SBCFCD 823.0 835.0 NA 85.0 0.5 5.0 828.0 22.0 828.0 22.0 26% 828.0 22.0 26% West Cucamonga Channel to Ely 1 Basin Manual Sluice Gate Open Open Open
Ely 2 (MZ2) SBCFCD 825.0 835.0 - 96.0 0.5 3.0 828.0 25.0 828.0 25.0 26% 828.0 25.0 26% Ely 1 Basin to Ely 2 Basin Manual Sluice Gate Open Open Open
Ely 3 Cells 1 (MZ2)(8) CBWCD 820.0 835.0 - 0.5 3.8 823.8 12.0 823.8 11.8 100% 823.8 11.8 100% Ely 2 Basin to Ely 3 Basin to Cell 1 Manual Sluice Gate Open Open Open
Ely 3 Cells 2 (MZ2)(8) CBWCD 820.0 835.0 - 0.5 3.8 823.8 9.0 823.8 8.7 100% 823.8 8.7 100% Ely 2 Basin to Ely 3 Basin to Cell 2 Manual Sluice Gate Open Open Open

Ely 2 Basin to Ely 3 Basin to Cell 3 Manual Sluice Gate Open Open Open
Ely 3 to West Cucamonga Channel Automated Sluice Gate Closed Closed Open

Riverside Drive Drain
Grove (MZ2) CBWCD 742.5 767.3 NA 305.5 0.25 NA 5.0 747.5 52.0 742.9 0.0 0% 747.5 52.0 100% NA NA NA Grove Basin to Grove Ave. Automated Sluice Gate Closed Closed Open

Cucamonga/Deer Cr Channels - CB11 Cucamonga Channel Rubber Dam Rubber dam operated from adjacent control building or SCADA Deflated Inflated Deflated
255.0 Cucamonga Channel Inlet to Turner Basin 1 Automated Sluice Gate Closed Open Open
182.7 Deer Creek Channel Drop Inlet (48" pipe) to Turner Basin 1 Automated Sluice Gate Closed Closed Closed

Turner 2 (MZ2) SBCFCD 968.0 990.0 - 52.0 0.5 10.0 978.0 16.0 978.0 16.0 31% 978.0 16.0 31% Turner Basin 1 to Turner Basin 2 (42" pipe) Manual Sluice Gate Closed(9) Closed(9) Open
Turner 3 (MZ2) SBCFCD 966.0 986.5 - 120.0 0.5 12.0 978.0 60.0 978.0 59.6 50% 978.0 59.6 39% Turner Basin 4 to Turner Basin 3 (42" pipe) Manual Sluice Gate Open Open Closed
Turner 4 (MZ2) SBCFCD 961.0 987.0 (10) 224.9 50.0 0.5 17.0 978.0 25.0 978.0 25.0 39% 978.0 25.0 50% Deer Creek Drop Inlet (48" pipe) to Turner Basin 4 Automated Sluice Gate Closed Open Closed

Etiwanda Channel - CB14
Victoria North (MZ2) SBCFCD 1,313.0 1,318.0 100.0 28.5 1.5 3.0 1,316.0 19.0 1,317.5 23.7 67% 1,317.5 23.7 67% San Sevaine Channel Outlet/Inlet to Victoria Basin North Automated Sluice Gate Closed Open Closed

Victoria Basin North to Victoria Basin South Manual Sluice Gate Open Open Open
Victoria Basin South to San Sevaine Channel Automated Sluice Gate Closed Closed Closed

Etiwanda Conservation Ponds (MZ3) SBCFCD 1,010.0 1,048.0 NA 120.0 1.0 NA 11.0 1,048.0 120.0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
DeClez Channel Rubber Dam Rubber dam operated from adjacent control building or SCADA Deflated Inflated Deflated
DeClez Channel Outlet/Inlet to Feeder Channel(13) Automated Sluice Gate Closed Open Open
Feeder Channel to RP3 Junction Structure Manual Sluice Gate Closed(14) Closed(14) Closed(14)

Feeder Channel Flow Control Manual Sluice Gate Closed(15) Closed(15) Closed(15)

Feeder Channel Outlet to DeClez Channel Manual Sluice Gate Closed Closed Closed
Jurupa Basin to RP3 Cell 1a Automated Valve NA NA NA
RP3 Cell 1a to Junction Structure Manual Sluice Gate Open Open Open

RP3 Cell 1b (MZ3) IEUA 948.0 952.0 - 13.2 2.5 2.0 950.0 6.3 952.0 13.2 100% 952.0 13.2 100% RP3 Cell 1b to Junction Structure Manual Sluice Gate Open Open Open
RP3 Cell 2 (MZ3) IEUA 949.0 955.0 - 48.1 2.5 4.0 953.0 31.4 949.0 0.0 0% 955.0 48.1 100% Feeder Channel to RP3 Cell 2 Manual Sluice Gate Open Open Open
RP3 Cell 3a (MZ3) IEUA 941.0 946.0 - 12.9 2.5 3.0 944.0 7.4 945.0 10.3 80% 945.0 10.3 80% Feeder Channel to RP3 Cell 3a Manual Sluice Gate Open Open Open
RP3 Cell 3b (MZ3) IEUA 941.0 946.0 - 13.2 2.5 3.0 944.0 6.3 945.0 10.6 80% 945.0 10.6 80% Feeder Channel to RP3 Cell 3b Manual Sluice Gate Open Open Open
RP3 Cell 4a (MZ3) IEUA 937.0 942.0 - 13.1 2.5 3.0 940.0 9.6 941.0 10.5 80% 941.0 10.5 80% Feeder Channel to RP3 Cell 4a Manual Sluice Gate Open Closed Closed
RP3 Cell 4b (MZ3) IEUA 937.0 942.0 - 15.1 2.5 3.0 940.0 7.3 941.0 12.1 80% 941.0 12.1 80% Feeder Channel to RP3 Cell 4b Manual Sluice Gate Open Closed Closed

Notes:
(1) Recharge Basin Operating Parameters represent the most recent available data reported in either the March 2006 Chino Basin Recharge Facilities Operation Procedures prepared for the Groundwater Recharge Coordinating Committee by WEI, the August 2001 Recharge Master Plan Phase II Report prepared for Chino Basin Watermaster
    by WEI and Black & Veatch,  the January 1998 Chino Basin Recharge Master Plan prepared for CBWCD and Chino Basin Watermaster by WEI, SBCFCD Facility Drawings, or SBCFCD Zone 1 Project Systems Inventory.
(2) Water level and storage generally associated with the maximum storage with one foot of freeboard.
(3) Recharge estimates post Chino Basin Facilities Improvement Project.
(4) Open when San Antonio Dam releases and water quality is acceptable.
(5) Exception to the rule for 7-day perc out due to basin geometry.  Maximum Inlet Capacity from West State Street is 96.24 cfs.
(6) Brooks Street Basin has a desired maximum operation elevation of 893 feet MSL.  Groundwater monitoring is being done in piezometers adjacent this basin to determine slope stability.  Pending evaluation of this monitoring data, 875 feet MSL will be the maximum operating water surface elevation for supplemental recharge
    operations.  Storm water can be retained in Brooks Street Basin in excess of 875 feet MSL provided that no additional supplemental water will be discharged into the basin until the water surface elevation falls below 875 feet MSL.
(7) Generally, gate should be open to capture storm water from San Antonio Creek.  Gate SAC-BRK-A must be closed if water surface elevation in Brooks Street is greater than the inlet elevation.
(8) The storage shown for Ely 3 Maximum Conservation Storage and Rule Curves is based on the storage at the top of internal berms, minus 1.0 foot.
(9) Closed until Turner 1 is full.
(10) Only possible if Deer Creek gate DRC-TR4-A is shut and local flow fills basins.
(11) Maximum Inlet Capacity from Etiwanda Channel is 156.2 cfs.
(12) Open if Banana Basin is full.
(13) Maximum Intake Capacity from Declez Channel to RP3 Diversion is 192.0 cfs.
(14) CChanged from March 2006 document per personal communication from Andy Campbell.  Adjusted Rule Curve elevations based on capacity curves in March 2006 document.
(15) Closed until Cell 3 is full.

Table 5-1
Existing Regional Conservation Basin Parameters(1)

A D J K
Control Element Settings

Basins
Spillway 
Elevation

Maximum 
Operating 
Elevation

Storage 
Volume at 
Maximum 
Operating 

Depth

Rule Curves Apr 16 - Oct 15 Rule Curves Oct 16 - Apr 15 Annual Recharge Estimates(3)

0

40

Montclair 4 (MZ1) CBWCD 1,010.0 1,037.0 27.0 1,037.0

(af)

Maximum Conservation Storage(2)

(ft MSL) (ft MSL)

-

15 50

111.0 1,037.0111.0 1.5

0

111.0 100% 1,010.0 0.0 0% 250 1,697

394

981.0 80.0

487

1,570

1,240 1,098 584

3,167

823.8Ely 3 Cells 3 (MZ2)(8) CBWCD 820.0 835.0 0.5 3.8 823.8
136.0

-

5

100% 823.8

1,184

9.1 100%9.0 9.1

1,000.0 266.0 0.5Turner 1 (MZ2) CBWCD 965.0

6

13.0 978.0 56.0

2,090 2,365 1,114

30% 978.0 56.0 21%

640 937

Victoria South (MZ2)(11) SBCFCD 1,309.0 1,318.0 43.2 84%1,317.5 43.2 84% 1,317.531.8- 47.1 1.5 7.0 1,316.0

10.0

6

RP3 Cell 1a (MZ3) IEUA 948.0 952.0 - 20.0

DeClez Channel

20.0 100%952.02.5

7

2.0 950.0 20.0 100%

1,330 6,562 1,973

952.0
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(cfs) (acre-ft/yr) (cfs) (cfs)

Brooks Street Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 5 2,474 No 2,474 652 794 281 746
College Heights Basins 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 15 7,421 No 7,421 1,957 2,383 843 2,238
Montclair Basin 1 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Montclair Basin 2 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Montclair Basin 3 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Montclair Basin 4 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Seventh and Eighth Street Basins 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 5 2,474 CB20 30 30 No 2,474 652 794 281 746
Upland Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 20 9,895 OC59 80 80 No 9,895 2,610 3,177 1,124 2,984

Subtotal Management Zone 1 42,052 42,052 11,091 13,504 4,775 12,682

Ely Basins 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 5 2,474 CB20 30 30 No 2,474 652 794 281 746
Etiwanda Spreading Area (Joint Use of Etiwanda 
Debris Basin)

0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
7

3,463
CB14 30 30

No
3,463

913 1,112
393 1,044

Hickory Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 5 2,474 CB18 30 30 Yes 2,061 544 662 234 622
Lower Day Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 9 4,453 CB15 30 20 No 4,453 1,174 1,430 506 1,343
San Sevaine No. 1 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
San Sevaine No. 2 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
San Sevaine No. 3 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
San Sevaine Nos. 4 and 5 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Turner Basins Nos. 1 and 2 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Turner Basins Nos. 3 and 4 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77
Victoria Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 6 2,968 CB14 30 30 No 2,968 783 953 337 895

Subtotal Management Zone 2 42,052 28,282 7,459 9,082 3,211 8,529

Banana Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 5 2,474 2,061 544 662 234 622

Declez Basin 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 6 2,968 2,474 652 794 281 746
IEUA RP3 Ponds 0.71 0.71 0.74 0.80 0.90 0.93 0.00 0.00 0.93 0.87 0.83 0.77 20 9,895 8,245 2,175 2,648 936 2,487

Subtotal Management Zone 3 15,337 12,780 3,371 4,104 1,451 3,854

Total 99,440 83,114 21,920 26,690 9,438 25,066

1 -- Historical recharge estimates provided by IEUA.  Recharge basins not optimized for storm water recharge; actual recharge performance could be improved.
2 -- Per Andy Campbell of IEUA, August 2007
3 -- Turn Out Capacity for the San Sevaine Basins is 30 cfs but is limited to 23 cfs due to operational considerations on the Rialto Feeder; 23 cfs assumed.

Table 6-3

Supplemental Water Recharge Capacity Estimates1

Useful 
Discharge 

Rate

1,4843

Supplemental Water Recharge

2,247

Q2

1,484 391 477

Operational Availability for Supplemental Water Recharge

24,736 11,379 1,292 3,43230

9 448

3,001 3,65423 Yes

169

Average 
Recharge 

Rate2

Supplemental 
Water Recharge 

Capacity

CB13

Turn Out 
Name

40

50

OC59

Yes

CB11 40 No

CB18 30 30

Basin

Turn Out Capacity

Quarter 3 Quarter 4 Quarter 1 Quarter 2 Max 
Discharge 

Rate

Turn Out 

Limited3?

Theoretical Maximum Imported Water Recharge Capacity

(acre-ft/Qtr)

5,219 6,355

Annual Q3 Q1Q4

No19,789 5,96819,789
300 300

20100528 Table 6-3 -- Table 6-3 Sup Rech Cap
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Attachment 4 
Budget 

 
 
The City is pursuing multiple state funding sources that include this program, 
Proposition 1E SWFM, and Proposition 84, IRWM funding.  The budget is presented 
meets or exceeds matching requirements for each program as follows: 
 

1. Proposition 1E, SWFM-the budget includes 50% local matching funds as 
required by the SWFM grant program 

2. Proposition 84, IRWM-the IRWM grant program only requires 25% local 
matching funds; however, to remain consistent with the SWFM grant 
requirements, 50% local matching funds will be included 

 
A breakdown of the match amounts are presented below: 
 

Category 
IRWM 
Grant 

50% 
IRWM 
Match 

SWFM 
Grant 

50% SWFM 
Match Total Match 

Admin $   11,538 $   11,538 $   116,462 $   116,462 $   128,000 
Land Acquisition $           - $           - $            - $            - $            - 
Engineering $   51,923 $   51,923 $   524,077 $   524,077 $   576,000 
Construction $  576,923 $  576,923 $  5,823,077 $5,823,077 $6,400,000 
Env. Compl. Mit, 
and Enh. $   11,538 $   11,538 $   116,462 $   116,462 $   128,000 

Construction 
Admin $   40,385 $   40,385 $   407,615 $   407,615 $   448,000 

Other $           - $           - $             - $            - $         - 
Construction 
Contingencies $   57,692 $   57,692 $    582,308 $    582,308 $    640,000 

Total: $ 750,000 $ 750,000 $7,570,000 $7,570,000 $8,320,000 
 
The blended match requirements result in an overall match of 50% as shown on 
Table 5.  
 
The City has submitted an application to Santa Ana Watershed Project Authority 
(SAWPA) for inclusion in the region’s IRWM application to the state.  The City 
project has been identified to receive $750,000 of funding in the IRWM program.  
Those amounts are included in the budget plan shown on Table 5 within column c.  
If the City is not successful in acquiring those funds, local funds will replace those 
budget amounts overall increasing the City’s match funding percentage to 50% of 
the amount requested for the SWFM program. 
 
 



(a) (b) (c) (d) (e)
Requested 

Grant Funding
Non-State Share1.)                      

(Funding Match)
Other State Funds 

Being Used Total
% Funding 

Match3.)

(a) Direct Project Administration Costs 116,462$         128,000$                 11,538$                   256,000$           50%

(b) Land Purchase/Easement -$                    -$                            -$                            -$                      -

(c) Planning/Design/Engineering/
Environmental Documentation 524,077$         576,000$                 51,923$                   1,152,000$         50%

(d) Construction/Implementation 5,823,077$      6,400,000$               576,923$                 12,800,000$       50%

(e) Environmental Compliance/
Mitigation/Enhancement 116,462$         128,000$                 11,538$                   256,000$           50%

(f) Construction Administration 407,615$         448,000$                 40,385$                   896,000$           50%

(g) Other Costs -$                    -$                            -$                            -$                      -

(h) Construction/Implementation
Contingency 582,308$         640,000$                 57,692$                   1,280,000$         50%

(i) Grand Total 7,570,000$    8,320,000$             750,000$               16,640,000$    50%

Table 5 - Project Budget

Project: Francis Street Storm Drain and Ely Basin Flood Control and Aquifer Recharge Project

Budget Category2.)

Notes:
1.) The City of Ontario will use development impact fees (DIF) to pay for design and construction, which will be paid back by the 
County of San Bernardino after 2025. 
2.) Based on historic City projects.

(a) Estimated at 2% of Total Construction Cost
(b) Not Applicable
(c) Estimated at 9% of Total Construction Cost
(d) See Attachment X for detailed Construction Costs

3.) Match Funds are further defined on the enclosed Attachment 4 opening paragraph.

(e) Estimated at 2% of Total Construction Cost
(f) Estimated at 7% of Total Construction Cost
(g) Not Applicable
(h) Estimated at 10% of Total Construction Cost
(i) Sum row (a) thru (h) for each column
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ID Task Name Duration Start Finish

1 Execution of Grant Agreement 0 days Thu 8/15/13 Thu 8/15/13

2 Task 1 - Project Administration 380 days Thu 8/15/13 Wed 1/28/15

3 Task 2 - Labor Compliance 380 days Thu 8/15/13 Wed 1/28/15

4 Task 3 - Reporting 380 days Thu 8/15/13 Wed 1/28/15

5 Task 4 - Assessment and Evaluation 120 days Thu 8/15/13 Wed 1/29/14

6 Assessment and Evaluation 30 days Thu 8/15/13 Wed 9/25/13

7 Hydrology and Hydraulics 90 days Thu 9/26/13 Wed 1/29/14

8 Task 5 - Project Design and Engineering 165 days Thu 8/15/13 Wed 4/2/14

9 Records Research 30 days Thu 8/15/13 Wed 9/25/13

10 Design Surveys 20 days Thu 9/26/13 Wed 10/23/13

11 Geotechnical Investigation 60 days Thu 9/26/13 Wed 12/18/13

12 Base Construction Drawings 20 days Thu 10/24/13 Wed 11/20/13

13 Preliminary Design 30 days Thu 12/19/13 Wed 1/29/14

14 Coordination with Agencies 15 days Thu 1/30/14 Wed 2/19/14

15 90% and Final Design 30 days Thu 2/20/14 Wed 4/2/14

16 Task 6 - Environmental Documentation 150 days Thu 8/15/13 Wed 3/12/14

17 Initial Study 30 days Thu 8/15/13 Wed 9/25/13

18 Draft EIR 60 days Thu 9/26/13 Wed 12/18/13

19 Appeal 60 days Thu 12/19/13 Wed 3/12/14

20 Adoption 0 days Wed 3/12/14 Wed 3/12/14

21 Task 7 - Permitting 80 days Thu 8/15/13 Wed 12/4/13

22 San Bernardino County Flood Control District
(SBCFCD)

80 days Thu 8/15/13 Wed 12/4/13

23 Inland Empire Utilities Agency (IEUA) 80 days Thu 8/15/13 Wed 12/4/13

24 Regional Water Quality Control Board (RWQCB) 80 days Thu 8/15/13 Wed 12/4/13

25 Task 8 - Construction Contracting 55 days Thu 4/3/14 Wed 6/18/14

26 Bidding 45 days Thu 4/3/14 Wed 6/4/14

27 Construction Contract Execution 10 days Thu 6/5/14 Wed 6/18/14

28 Task 9 - Construction 160 days Thu 6/19/14 Wed 1/28/15

29 Mobilization and Site Preparation 10 days Thu 6/19/14 Wed 7/2/14

30 Storm Water Conveyance Facilities 150 days Thu 7/3/14 Wed 1/28/15

31 Basin Earthwork 60 days Thu 7/3/14 Wed 9/24/14

32 Basin Monitoring Systems 30 days Thu 9/25/14 Wed 11/5/14

33 Performance Testing and Demobilization 160 days Thu 6/19/14 Wed 1/28/15

34 Task 10 - Environmental Compliance / Mitigation /
Enhancement

160 days Thu 6/19/14 Wed 1/28/15

35 Task 11 - Construction Administration 160 days Thu 6/19/14 Wed 1/28/15

8/15

380 days

380 days

380 days

30 days

90 days

30 days

20 days

60 days

20 days

30 days

15 days

30 days

30 days

60 days

60 days

3/12

80 days

80 days

80 days

45 days

10 days

10 days

150 days

60 days

30 days

160 days

160 days

160 days

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22
Year 2 Year 3

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Attachment 5
Schedule

Francis Street Storm Drain and Ely Basin Flood Control and Aquifer Recharge Project

Note: Project kick-off will occur immediately following execution of grant agreement.

Page 1

Project: Att05_SWF_Schedule_02of02
Date: Fri 7/12/13
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