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The Chino Basin Watermaster (Watermaster) and the Stakeholders of the Chino Optimum Basin
Management Program (OBMP) have authorized Black & Veatch and Wildermuth
Environmental, Inc., to develop an implementation plan to increase groundwater recharge within
the Chino Basin (Basin).

This Recharge Master Plan Phase II Report (Phase II Report) builds upon a series of local
collaborative efforts, documented in part in the Chino Basin Recharge Master Plan Phase I Final
Report [Ref. 1] and the OBMP Phase I Report [Ref. 2]. Both Phase I Reports state the need for a
comprehensive recharge program and identify existing recharge basins and potential new

recharge sites

This Phase II Report takes the next step by recommending improvements to facilities and
potential new sites identified in the Phase I Reports. Additional opportunities are also identified,

including innovative concepts for storm water retention.

The Santa Ana Watershed is the fastest growing watershed in the United States (current
population of 4.5 million is projected to increase by 2 million over the next 25 years). In the
Chino Basin alone, the current population of 1.2 million is estimated to reach 1.6 million or more
by 2020. As people, industry, and business move to the area, the demand for water will steadily
rise. Figure ES-1 shows the Chino Basin and the major groundwater recharge facilities within

the Basin. EQLC ES-2 shows E}Gpuiaﬁan nd hou ng projections for the next 20 yea-“s, Figure

June ;"f 2000 Chino Basin Peace l‘g*m ment Exhibit ,& Empiem’mzﬁaiim} Plan.y Conservation and

[ # S g s
J}, and the Us Army Lorns of Bngineers

ei‘;'

T

Figure ES-3 is a double mass curve plot of precipitation at the San Bernardino Hospital versus

storm water discharge at below Prado Dam. Note that the slope of the double mass curve after
October 1977 is much steeper than prior to October 1977. The change in curvature means that

significant changes occurred in the precipitation — runoff relationship. These changes wer

ES-1
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caused by an increase in imperviousness in the watershed due to urbanization and associated
improvements in drainage systems. Figure ES-4 is a double mass curve plot of precipitation at
the San Bernardino Hospital versus storm water discharge from the watershed between Riverside
Narrows and Prado dam and includes the Chino Basin, Temescal, and part of the City of
Riverside. The relationship of storm water discharge and precipitation in Figure ES-4 is similar

to that shown o

Figure ES-3 with Chino Basin representing about 75 percent of the storm water
produced between Riverside Narrows and Prado Dam. The volume of storm water not captured
for recharge in the Basin during the period October 1977 and September 1999 averaged about
41,000 acre-feet per year (acre-ft/yr) and ranges from a low of 2,000 acre-ft/yr to a high of about
174,000 acre-ft/yr. The volume of storm water produced in the Basin will increase substantially
in the future as the remaining undeveloped and agricuitural land uses are converted to developed

Uses.

Increasing the yield of the Basin by increasing the capture of new storm water discharge will
improve ambient groundwater quality, improve surface water quality in the Santa Ana River and
its tributaries, and increase the assimilative capacity of the Basin. Increasing the capture of new
storm water will reduce the cost of mitigation requirements for recharge of recycled water. The
volume of new storm water recharge will have a dramatic impact on the future cost of recycled
water recharge. New storm water recharge will be used to offset part of the replenishment

obligation of the desalters that are being constructed as part of the OBMP.

it s oot v 1o fia [ N
ent obligation under the Judgment. 1
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recharge using the most recent information, to describe the improvements in facilities and
operations necessary to maximize recharge, and to identify the institutional arrangements that

may be necessary 1o implement the recharge master plan. The analvsis targeted several existing
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and proposed stormwater retention, debris, and conservation basins that were identified in the
Phase I Reports. Black & Veatch performed a system inventory including site reconnaissance
and data review for the basins. Wildermuth Environmental, Inc., provided updated storm water
and recharge modeling simulations to identify the range of potential future recharge capacity. In
addition to existing and proposed basins, the analysis assessed the potential for new areas for
groundwater recharge, including developing new recharge basins, on-site recharge, and

groundwater injection. Figure ES-5 presents the locations of new potential recharge areas.

The physical ability to recharge water from three potential water sources was assessed: storm
water, recycled water, and imported water. The assessment of average annual storm water
recharge capacity estimates that the ultimate (Year 2020) capacity ranges between 18,790 and

23,700 acre-ft/yr.

The potential recycled water recharge capacity that could be developed through the

T

implementation plan presented in this Phase II Report ranges from 18,790 to 23,700 acre-ft/yr. It
has been assumed that the long-term average recharge of recycled water will be the same as
storm water and will not exceed 20 percent of the total recharge in any recharge basin. This
assumption is conservative and is based on the current California Department of Health Services

I’

(DHS) guidelines for recycled water recharge projects. As described in Chapter 2, the Inland
Empire Utility Agency (IEUA) is conducting a Recycled Water System Feasibility Study. The
recycled water projects described in this Phase II Report will be incorporated into the IEUA
srogram and will move forward on a slightly different schedule than the storm water and

imported water recharge facilities improvement projects.

imported water recharge capacity that could be developed through the

from 81,800 t0 122,100 ac

1,0

imported water recharge capacity ranges
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Assessment of Recharge Facilities

b

Based on the site reconnaissance results and the analysis of available water sources, Black &

Veatch developed preliminary improvements needed to increase the rechar

water facilities in the area. The current status of these basins ranges from fully operational
conservation facilities to inoperable or out-of-service facilities. These basins include: Brooks
Basin, Montclair Basins, Seventh and Eighth Street Basins, Upland Basin, Ely Basins, Etiwanda
Spreading Basins, Hickory Basin, Lower Day Basin, San Sevaine Basins, Tumer Basins,
ictoria Basin, Banana Basin, Declez Basin, Etiwanda Conservation Ponds, Jurupa Basin, and
Wineville Basin. New basins include the College Height Basins and RP-3 Basin. Improvements
to increase storm water recharge consist mainly of earthwork to improve percolation and
increase basin storage capacity, new basin inlets or modification to existing inlets, and new
outlets or modifications to basin outlets. Improvements for recycled water recharge include the
construction of inlet structures, conveyance facilities, and turnouts from the proposed IEUA
Regional Recycled Water Distribution System. Improvements for imported water recharge
include the construction of inlet structures, conveyance facilities, and turnouts from
Metropolitan’s Foothill Feeder, also referred to as the Rialto Pipeline. To the extent possible,
use of existing facilities was assumed. Capital cost opinions and present value cost opinions

were developed for each basin.

Alternative Recharge Opportunities

hese alternative rechar

Water M

7 Vi

| Water Cu

~ sy s

¥, -

The Implementation Plan addresses ¢

[

'
m’;m:w d water rechas

Q‘

Lorm water recharge and

improvements. To facilitate the implementation of these improvements, a Chino Basin Recharge
Implementation Committee was established. The committee includes representatives from the
Watermaster. TEUA. SBCFCD, and CBWCD.  Table ES-1 presents a summary of the

ES-4
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improvements proposed for each recharge facility. Table ES-2 summarizes the management
zone, recharge capacity, and estimated capital cost for the recharge basin improvements
described

Table ES-1
Summary of Proposed Basin Improvements for
Storm Water and imporied Water Recharge

Proposed improvement
Construct
|Recharge Basin iﬁ‘x&‘gﬁz:i:{;ﬁ C;g::::t C;;;‘::::f C;I;ZK:S Modify/Construct Mod;fgl/goAvide Ogtairsv::’\ze Zﬁc:;:::er
Turnout from Tumout to Diversion from va‘ers«on. inlet/Qutlet Works Monitoring Geametry Between
CreekiChannel Structure | Structure o Basin| Two Basins
Brooks Street Basin v v v
Montclair Basins '
7th & 8th Street Basins iy v v v v
Upland Basin v v '/(7>
Ely Basins v v e v
Etiwanda Spreading Basins /(2)
Hickory Basin Vi v v v v Vg
Lower Day Basin v, (&) v v
San Sevaine Basin Nos. 1-3 '/'(5)
San Sevaine Basin Nos. 4 and § v v v
Turner Basin No. 1 Y& v v v
'Tumer Basin Nos. 2, 3, and 4 v v v v
Victoria Basin v v
Banana Basin s 's ' v v e
Declez Basin v v N
Etiwanda Conservation Ponds v 14 v
lJurupa Basin v v v gy
Wineville Basin 14 4 v v v
College Heighis Basin v ¥ ' v N
RP3 Recharge Basins v e v v v v

&) Susups, and R
(4] Shared with Wirievitle Basin.
(5) Shared with San Sevaine Basn hos 4 and §

18} Shared with Tumer Hasin N 3 and 4

cilities nrovided for conve Z Heighits HBasm

ities provided fol

weyance witl
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Table ES-2
Recharge Capacity and Costs

Recharge Facility Mgmt. Potential Recharge Capacity (acre-ftiyr) ™ Project

Zone Storm Water imported Water Recycled Water @ | Capital Cost
{Existing Basins
I|Brooks Street Basin 1 1,600] 1o 1,800 2.200] to 3.300] 1.800] 1o 1,800]  $1,466,000]
{IMoniciair Basin Nos. 1-4 i 2.100] to 2.100] 10,300] to | 15300] 2,100] to 2,100]  $1.858,000
[ISeventh and Eighth Street Basin 1 1,100] to 1,600/ 1.400] to 21001 1,100} fo 1,600  $2,048.000
{{Upland Basin 1 1,000 to 1.000]  5.800] to 8,700]  1.000f to 1,000]  $1,205,000
IEly Basins 2 2,300 to 2.800] 2400 to 5100 2.300] to 28001  $2.686,000!
lIEtiwanda Spreading Basins 2 1.200] to 1,700] 5.800] to 8.600] 1.200] to 1700 $523,000
{|Hickory Basin 2 500] to 900! 3,100 to 4,600 600] to 900l $2,340,000
Lower Day Creek Basin 2 400] to 500 2.800] to 4,200 400] to 500]  $2,540,000
San Sevaine Basin Nos. 1-3 2 1420] to 1.700] 15,2001 to | 22.700] 1.420] to 1,700 $782,000
San Sevaine Basin Nos. 4 and 5 2 4001 to 500 5400) to 8,100 400} to 500 $4,123,000
Turner Basin No. 1 2 7001 to 900 600; to 800 700} fo 900 $3,985 000
Turner Basin Nos. 2, 3, and 4 2 1,300] to 1.800] 2200] t© 3400 1.300] to 1.800]  $2 364,000
Victoria Basin 2 800] to 1.000] 3400 to 5 100 800 to 1,000 $589,000
Banana Basin 3 600} to 800 2,400 to 3,600 800} to 800 $3,134,000
Declez Basin 3 200] to 360 1,200 to 1,800 200] to 300| $2.049,000
Etiwanda Conservation Ponds 3 800] 1o 1,100]  3.900] to 5800 800 to 1100  $3,118,000)
Jurupa Basin 3 500! to 700 800 to 1,200 500] to 700] $1,700,000
Vineville Basin 3 500/ to 700 700] to 1400 500] to 700]  $2.884.000
New Basins
{IColiege Heights Basin 1 70| to 100]  5300] to 7,800 70 to 100{  $5,625.000
RP-3 Basins 3 1,200] to 1,700/ 5800 to 8600 1.200] to 1.700]  $5.595,000)
Total = 18.790] to | 23.700{ 81.8001 to | 122,100] 16.790] to | 23700] $51,625,000

(1) Based on optimum recharge operations. Low estimate assumes a recycled water contribution of 20% and
the high estimate assumes a recycled water contribution of 50%

(2) It has been assumed that the average annual recharge of recycled water will be the same as storm water. The recycled
water recharge capacity is currently under evaluation by IEUA in it's Recycled Water System Feasibility Study.

1 <

Several institutional arrangements will need to be developed before the proposed improvements

&

gyt iy
are constructed. Cuz CEG

U SYICYVA -~ iz S - oo v tmitiated foe th TEOIIOYR S
ntly, CEQA compliance coordination has been initiated for the proposed

improvements outlined in this Phase II Report. It is anticipated that CEQA coordination will be

1

. 1
mente asill o
ments wiil 00

ciuged rom - emo

Ariven by
FIVET DY

o~ 1
I 1
i [ 34

who would pay to remove and sell material from the basins.
the market needs for material and could extend completion of some work. However, significant

+

cost savings would result.
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The length of construction for all of the improvements (except for various excavations using
third-party contractors) is estimated to be approximately 14 months. The construction period is
on

somewhat extended because of the need to limit constructior 0 be en Ap

activities to between April 159 -

October 15 to avoid potential conflict with essential flood control operations.

Continuous monitoring of the facilities will commence upon completion of the construction
phase. It is anticipated that the improvements will be constructed by June 30, 2003. The

preliminary implementation schedule is presented on Figure ES-6.

ES-7
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Figure ES-3 Double Mass Curve of Rainfall at San Bernardino vs Storm

Water Measured below Prado Dam
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Figure ES-4 Double Mass Curve-of Rainfall at San Bernardino vs Storm
Water Produced in the Chino Basin and Measured below Prado Dam
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Figure ES-6
Preliminary implementation Schedule
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1.0 INTRODUCTION

1.1 Overview

This report presents Phase II of the Chino Basin Recharge Master Plan. The project purpose and
background information on the Basin and the OBMP are discussed below. The methodology for
assessing future groundwater recharge potential is also described. As noted in the References
subsection at the end of this chapter, this Master Plan builds upon several previous studies and

reports.

1.2 Purpose

The purpose of Phase II of the Master Plan is to update and expand opportunities for
groundwater recharge within the Basin. This Phase II Report identifies storm water and
imported water recharge facilities improvements that can be implemented immediately. Also
identified are recycled water recharge facilities improvements that can be implemented as part of

IEUA’s recycled water program.

1.3 Background

The Chino Basin consists of about 235 square miles of the upper Santa Ana River watershed.
The Basin is bounded by Cucamonga Basin and the San Gabriel Mountains on the north; the
Rialto-Colton Rasin on the northeast; the chain of Jurupa, Pedley, and La Sierra Hills on the
southeast; the Temescal Basin on the south; Chino Hills and Puente Hills on the southwest; and
San Jose Hills and the Pomona and Claremont Basins on the northwest. The Basin lies within

R A SRR SRR ol o SOV SUNURPUUE LAVNIREIS & S g g AR
the Counties of San Bernardino, Riverside, and L

wart b s e el awd ctatsins
RAELL B RJE R v Eidhh eaihie Shakiie W

P £ 4] . SV BTN
or part of thew municipal and mdausinal

wp et e g by i YR T O 3sTe s .
Waler Suppy entities produce unawater

the Basin. but irrigated agrics

Municipal Water District vs. the

1978. Since that time, the Basin has been operated as described in the Judgment through a court-

0
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appointed Watermaster. The OBMP is being implemented pursuant to the Judgment and several

more recent court rulings.

1.3.1 Goals of the OBMP Water Supply Plan

The Court officially accepted the scope of work to develop the OBMP on November 5, 1998.
The OBMP Phase 1 Report was completed August 19, 1999 [Ref. 1]. Table 1-1 provides a
summary of OBMP goals and lists activities necessary to meet the goals. A more thorough
description of goals and actions items is found in Table 3-8 of Ref. 1.

The goals and action items will be developed and implemented through nine Program Elements:
(1) Comprehensive Monitoring Program, (2) Comprehensive Recharge Program, (3) Water
Supply Plan for the Impaired Areas of the Basin, (4) Comprehensive Groundwater Management
Plans for Management Zones as needed, (5) Regional Supplemental Water Program,
(6) Cooperative Programs To Improve Basin Managemem (7) Salt Management Program, (8)
Groundwater Storage Management Program, and (9) Conjunctive-Use Programs.

This Phase II Master Plan is a component of Program Element 2: Develop and Implement a

Comprehensive Recharge Program.

1.3.2 OBMP Groundwater Recharge Component
Ref. 1 and Ref. 2, respectively, state the need for a comprehensive recharge program and present

a proposed scope of work. Scope of work tasks conducted as part of this Phase Il Study include

Fa

meetings with appropriate agencies, development of a financing concept, review of new
hydrogeologic and facilities information, evaluation of new computer sumulations of runoff and
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Table 1-1
Goals of the OBMP
Goal i Activities Necessary to Meet Goals
Enhance Basin Water Supplies Enhance Recharge of Storm Water Runoff

increase Recharge of Recycled Water
Develop New Sources of Supplemental Water
Promote Direct Use of Recycied Water
Promote Treatment and Use of Contaminated
Groundwater

Reduce Groundwater Outflow

Re-determine Safe Yield

Protect and Enhance Water Quality | Treat Contaminated Groundwater To Meet Beneficial
Uses

Monitor and Manage the Basin To Reduce
Contaminants and To improve Water Quality

Manage Salt Accumulation Through Dilution or
Blending and the Export of Salt

Address Problems Posed by Specific Contaminants

Enhance Management of the Basin Develop Policies and Procedures That Encourage
Stable, Creative, and Fair Water Resources
Management in the Basin

Optimize Use of Local Groundwater Storage

Develop and/or Encourage Production Patterns, Well
Fields, Treatment and Water Transmission Facilities,
and Alternative Water Supply Sources To Ensure
Maximum and Equitable Availability of Groundwater
and To Minimize Land Subsidence

Develop Conjunctive-Use Programs with Others To
Optimize Use of the Chino Basin for In-Basin
Producers and the Peogpie of California

Eguitably Finance the OBMP identify an Equitable Approach To Spread the Cost of
OBMP Implementation

Wiave To Hacover Value

ey z‘

PECT, BSIA0K 6L V¢

gm 7 Teve

ssance.  Wildermuth onmental, Inc., provided data o
potential future recharge capacity and updated basin modeling simulations. Black & Veatch then
developed potential improvements to existing basins and reviewed development of new recharge
areas. The consultant team, the Watermaster, and the Basin Stakeholders worked together to

develop the implementation plan described in this Report,

1-3
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1.4.1 System Inventory and Data Review

To evaluate the existing system of water conservation and flood control basins, Black & Veatch
conducted site visits, assisted by Watermaster staff. Photographs were taken, and care was taken
to note the location and condition of each inlet and outlet structure, as well as the condition of
the basin itself. The most recent plan and profile reference drawings were collected from
SBCFCD. Wildermuth Environmental, Inc., provided data on current ownership, surface area,

percolation rate, and potential increase in recharge capacity.

1.4.2 Modeling

Simulation models were used to estimate potential groundwater recharge. The model estimates
all the inflow and outflow terms of the continuity equation for each basin using 41 years of
historical data. Storm water inflows into each basin are calculated from these estimates and
combined with potential imported water and recycled water inflows. Basin hydraulics for
proposed improvements and improved operating procedures were used to develop preliminary
estimates of potential groundwater recharge at each basin. Following implementation of the

proposed improvements, a more accurate interpretation of recharge capacity will be realized.

1.4.3 Development of Implementation Plan

Existing basins were evaluated to determine their future recharge potential. The availability of
storm water, recvcled water, and imported water was assessed, and preliminary plans and
facilities improvements were developed to increase groundwater recharge. For each basin, the

capital cost of improvements was estimated. Also reviewed in lesser detail were areas for new

[V SR S S o L N
ities piclucmg daevelopment o new 5ast
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1.5 Abbreviations/Acronyms
The following abbreviations/acronyms are used in this report:

A

&

P Varars)
ek o

acre-ft acre-feet

acre-ft/yr acre-feet per year

Basin Chino Basin

ft/day feet per day

CBWCD Chino Basin Water Conservation District

CDFM cumulative departure from mean

CIM State of California Institution for Men

CRA Colorado River Aqueduct

DHS California Department of Health Services

DWR California Department of Water Resources

g/L grams per liter

gpm gallons per minute

IEUA Inland Empire Utility Agency

Metropolitan Metropolitan Water District of Southern California
mg/L milligrams per liter

NPDES National Pollutant Discharge Elimination System
OBMP Optimum Basin Management Program

PEIR Program Environmental Impact Report

PGR planned groundwater recharge reuse projects

Phase II Report

Chino Basin OBMP Recharge Master Plan Phase 1l Report

RCFCWCD Riverside County Flood Control and Water Conservation District
RWC recycled water contribution
Regional Walfer (Jual ’tv Control Board

RWQCB

L)
Y i

teot
ect

TRATY crval way s deily losd
TOC wotal organic carbon

USACE US Army Corps of Engineers
Watermaster Chino Basin Watermaster
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2.0 ISSUES AFFECTING GROUNDWATER RECHARGE

2.1 Overview

To appreciate the need for additional groundwater recharge, an understanding of the geology,
groundwater flow system, and potential water demand in the Chino Basin is important. This
section briefly reviews Basin geology, flow systems, the groundwater management zones,
current and projected water demands, and the need for artificial recharge. The three sources of
water available for groundwater recharge are also discussed: storm water, recycled water, and

imported water.

2.2 Chino Basin Geology

Chino Basin was formed when eroded sediments from the San Gabriel Mountains, the Chino
Hills, Puente Hills, and the San Bernardino Mountains filled a structural depression. The
formation of the Basin is described in detail in the Final Task 2.2 and 2.3 Report, issued in 1997
[Ref. 3]. The bottom of the Basin — the effective base of the freshwater aquifer — consists of
impermeable sedimentary and igneous rocks. The base of the aquifer is overlain by older
alluvium of the Pleistocene period followed by younger alluvium of the Holocene period.

The younger alluvium varies in thickness from over 100 feet near the mountains to just a few
feet thick south of Interstate 10 and generally covers most of the northern half of the Basin in

undisturbed areas. The younger alluvium is not saturated and thus does not yield water directly
to wells. Water percolates readily in the vounger alluvium, and most of the large spreading

o

basins are located in the vounger alluvium. The older alluvium varies in thickness from about

200 Teet thick near the southwestern end of the Basin to over 1,100 feet t

-

it the Basin, Well ca

3 oaverages 3%" 0t ﬂﬁ fapt thick

50U and | galions per minute (gpm). well capacities exceeding 1.000 gpm are comn
with some modern production wells test-pumped at over 4,000 gpm (e.g.. Ontaric Wells
¢t e TF oot

f 5

st oo ool tee mrnte o ol b des s s

mountains and hills have been uplified. The location of fau;ﬁ and groundwater barriers, and

displacements in the effective base of the aquifer at faults, are shown on Figure 2-1. The faults
and groundwater barriers are significant in that they define the external boundaries of the Basin

and influence the magnitude and direction of groundwater flow near the boundaries.
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2.3 Groundwater Management Zones

The Chino Basin has been hydrologically subdivided into at least five groundwater zones or
systems. Figure 2-2 is a groundwater elevation contour map for fall of 1997. Figure 2-3 shows
the location of the five groundwater management zones. Each groundwater zone has a unique
hydrology, and water resource management activities that occur in each zone have little or no
impact on the other zones. Each groundwater system can be considered a management zone.
These management zones can be subdivided further if necessary to define and manage flow
systems at a finer scale. These management zones are used to characterize the groundwater

level, storage, production, and water quality conditions.

2.3.1 Management Zone 1

Management Zone 1 is bounded on the southwest by the Chino and Puente Hills; on the
‘northwest by the San Jose fault that separates Chino Basin from the Pomona and Claremont
Heights Basins; on the north by an unnamed non-echelon fauit system that is associated with the
Cucamonga and Red Hill faults and that separates the Chino Basin from the Cucamonga Basin;
and on the east by a line that stretches from the southern most edge of the Red Hill fault to Prado

Dam.

Groundwater in Management Zone 1 flows generally south with some localized flows to the west

in response to groundwater production. Sources of water to Management Zone 1 include direct

ercolation of precipitation, returns from irrigation, recharge of storm flows and imported water
& %
- o naine 3 £ £ £ the Do Sl \
in spreading basins, and subsurface inflow from the Pomona, Claremont Heights, and
e E) ./'*r\ ELTs s 1 -
Cucamonga Basins.  Discharge is nroduction and through rising

groundwater in Chino Creek and the Santa Ana River.

AP : P 1 A P S SN

Bk AR W ikis, b ““Zb%’ Oaniiis Gl SOLGREL 3

Seventh and Eighth Street, and Upland.

from Barrier | in a soutl

zone boundaries near Prado Dam.
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Groundwater in Management Zone 2 flows generally in a southwesterly direction in the northern
half of the management zone and then due south in the southern half of the zone. Sources of
water to Management Zone 2 include direct percolation of precipitation, returns from irrigation,
recharge of storm flows and imported water in spreading basins, and subsurface inflow from the
part of the Rialto Basin northwest of Barrier J and the Cucamonga Basin. Discharge is mainly

through groundwater production and potentially small amounts of risin

Prado Reservoir area.

The following recharge basins are located in Management Zone 2: Ely 1-3; Etiwanda Spreading
Basins; Grove; Hickory; Lower Cucamonga and Chris, Lower Day, San Sevaine Nos. 1-3, San
Sevaine Nos. 4 and 5, Turner No. 1, Turner Nos. 2, 3, and 4, Turner Nos. 5, §, and 9, and
Victoria. In addition to these basins, the Etiwanda Debris Basin is being constructed by
SBCFCD. The Lower Cucamonga and Chris Basins are not being used for recharge due to poor
soil conditions. Turner Basin No. 5, 8, and 9 are being filled for recreation. Some of the
Etiwanda Spreading Basins may be converted to a habitat area, and the lower part of this area

will be converted into the proposed Etiwanda Debris Basin.

.3..

‘ab
=

]

anagement Zone 3

Management Zone 3 is bounded on the west by Management Zone 2; on the northeast by the
Rialto-Colton fault that separates the Chino Basin from the Rialto Basin; and on the southeast by
the Bloomington divide, Jurupa Hills, and Management Zones 4 and 5. A southwesterly line
3

N 5 o —— ® A .
resents the boundary between Management Zones 3

Groundwater in Management Zone 3 flows generally in a southwesterly direction. Sources of

g

on ',},yf(;, 3 fﬂf—wp 41‘/ o

L onservation Ponas, Jut

2.3.4 Management Zone 4
Management Zone 4 is bounded on the west by Management Zone 3; on the north by the Jurupa

Hills, on the southeast by the Pedley Hills; and on the south by Management Zone 3.
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Groundwater in Management Zone 4 flows west. Sources of water to Management Zone 4
include direct percolation of precipitation and returns from irrigation. Discharge is through

groundwater production.

2.3.5 Management Zone 5 ,
Management Zone 5 is bounded on the north and west by Management Zones 3 and 4, Prado
Dam; on the east by the Riverside Narrows; and on the south by the La Sierra area and Temescal

Basin.

Sources of water to Management Zone 5 include streambed percolation in the Santa Ana River,
direct percolation of precipitation, returns from irrigation, and subsurface inflow from the
Temescal Basin.  Discharge is through groundwater production, consumptive use by
phreatophytes (deep-rooted plant that obtains water from a permanent ground supply or from the
water table), rising groundwater in the Prado Reservoir area, and potentially other locations on
the Santa Ana depending on climate and season.

2.3.6 Basins Included in the Phase Il Master Plan

The near surface sediments in Management Zones 4 and 5 are not generally conducive to
recharge by surface spreading. Recharge in these management zones without a strategically
placed commensurate increase in production could cause an increase in groundwater outflow to
the Santa Ana River. This groundwater outflow would defeat the purpose of the recharge and

31, B

cause degradation of water quality in the River. Therefore, the Phase II Master Plan

the fastest growing watersned in
g

g o
[BAV AR

2000 Chino Basin Peace Agreement Exhibit B. Implementation Plan.) Conservation and

efficient use of the Basin's water supply are paramount to meet these growing future demands.
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2.5 Sources of Groundwater Recharge

Water used for recharge could come from three different sources: storm water, recycled water,

and imported water. Storm water is considered the primary source of water for recharge into the

basins. Additional sources of possible recharge water include recycled water and imported

water. The quantity of recycled water that is permitted to be used for recharge is based on
A i

guidelines developed by DHS and is dependent on the volume of storm and imported water that

enters the basin.

2.5.1 Storm Wafter
With the historical and current storm water management strategies, storm water recharge has

decreased over time due to land use changes and flood control improvements. Since the 1978
Judgment, irrigated agriculture has declined in the Basin as residential, commercial, and
industrial developments have grown. It is projected that, by 2020, virtually none of the land in
the Basin will be used for irrigated agriculture. Figure 2-5 shows the changes in land use that
have occurred from 1975 to 1993. These land use changes have resulted in declining irrigation
returns to groundwater. In addition, SBCFCD, RCFCWCD, and USACE have constructed flood
control projects that efficiently capture and convey runoff to the Santa Ana River, virtually
eliminating the groundwater recharge that formerly took place in the Chino Basin stream

channels and flood plains.

A review of reports from the Santa Ana River Watermaster and investigations used in the
development of the 1969 Judgment in Orange County Water District vs. City of Chino et. al.,
(Case No. 117628 — County of Orange) show that there is more storm water being produced in
e 2-6 shows the time

1920 to 1999). Figure

Ll
el

santa Ana Watershed in recent time tha

/-6 suggests that the

s o runo

77 with much more ru

the (CTIELA /

he mean,

i another wet period. there was about 38 inches of precipitation
but there was much more storm water discharge than occurred during the period 1936 to [945. A
similar observation can be made about the October 1991 to September 1998 period. Table 2-1
presents the relationship between the precipitation above normal and the corresponding storm

water produced for the three periods mentioned above.
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Table 2-1

Precipitation and Subsequent Storm Water Produced
Barind Period Precipitation Storm Water Produced
e Above Normal (inches) | for the Period (acre-ft)

10/36 to 9/45 64 570,000

10/77 to 9/83 38 1,098,000

10/82 to 9/98 32 1,186,000

Figure 2-7 is a double mass curve plot of precipitation at the San Bernardino Hospital versus
storm water discharge at below Prado dam. Note that the slope of the double mass curve after
October 1977 is much steeper than prior to October 1977. The change in curvature means that
significant changes occurred in the precipitation — runoff relationship. These changes were
caused by an increase in imperviousness in the watershed due to urbanization and associated
improvements in drainage systems. Figure 2-8 is a double mass curve plot of precipitation at the
San Bernardino Hospital versus storm water discharge from the watershed between Riverside
Narrows and Prado dam and includes the Chino Basin, Temescal and part of the City of
Riverside. The relationship of storm water discharge and precipitation in Figure 2-8 is similar to
that shown in Figure 2-7 with Chino Basin representing about 75 percent of the storm water
produced between Riverside Narrows and Prado dam. The volume of storm water not captured
for recharge in the Chino Basin during the period October 1977 and September 1999 averaged
about 41,000 acre-ft/yr and ranges from a low of 2,000 acre-ft/yr to a high of about 174,000 acre-

P e I . e .

ft/yr. The volume of storm water produced in the Chino Basin will increase substantially in the
2 fryae +1 - . ~1 A 1

future as the remaining undeveloped and agricultural land uses are converted to developed uses

Water harvesting opportunities exist that can be used to offset the vield lost to urbanization and

IRLVIWLE PRI |

er discharges created by urbanization. In the Chino Basin, the best and least expensive way
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The recharge that occurs in a spreading basin or channel reach, in any time period can be

estimated by solving the continuity equation:
AS=1-0
Substituting individual inflow and outflow terms:

St+1 - St = (Qlg 141 - QOt t4+14) “At+ (Ri 41 - P a1 - Bt t+1) " Agteq "At

Where:

St is the storage in a spreading basin at time {

Qlt 441 is rate of runoff into a spreading basin during the period { to [+7

QOt+1 s the rate of outflow from a spreading basin during the period tto t+7

Rt t+1 is the precipitation rate that falls on the spreading basin during the period {to
t+1

Pt t+1 is the percolation rate from the spreading basin during the period fto f+7

Et t+1 is the evaporation rate from the water surface in the spreading basin during
the period fto t+1

At duration of the time period 1o t+7

At t+1 average surface area of the water surface in the spreading basin during the

period fto (+71
The daily percolation rate can be estimated by rearranging terms and solving for Pt,t+1

Pt t+1= [St- Steq + (Qletaq - QOtpa1) " At+ Reta1- Bt ta1) "Arta1 7 A/ Agpeq 7 A

Every inflow and outflow term must be measured to estimate the z*echarge from the mminuﬁ:y
equation. This requires flow measuring equipment for each storm drai I

s hagin meaguring

SIeVELIONn 1N Sach spm’aumg pasin, he qum;msguu over each mpmaum@ basin and e

rve

evaporation from each spreading basin. The continuity equation would be solved each day that

B S R SN v ﬂ,ik et wrieiAd the usabiieme
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el and

An alternative to monitoring is to use simulation to estimate the terms in the continuity equation,
and to estimate annual recharge to the groundwater basin from the overlying facilities.
Simulation, as used herein, consists of using a surface flow model (in this case a computer

11

pl()”f&ﬁl) with i()fig term historical data to estimate all the inflow and out flow terms ¢ ained in
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the continuity equation. Runoff into each spreading basin is estimated from precipitation,
evaporation, soils, land use and drainage system data. Discharge from each spreading basin is
estimated based on the outlet works hydraulic characteristics and the water surface elevation in
the basin. The model computes daily estimates of inflow, outflow, evaporation, percolation, and
storage in each spreading basin. These results are then aggregated to annual estimates and
annual recharge statistics are computed. A ran ion rates is assumed and the average
annual recharge is expressed as a range based on the range of percolatlon rates. A significant
advantage of the simulation approach is that the CBWCD and Watermaster will not have to wait
20 or more years to develop enough data on spreading basin performance to estimate the average
annual volume of water conserved at CBWCD facilities. The use of models also allows the
CBWCD and Watermaster to evaluate the impact on recharge from adding new facilities,

modifying existing facilities and operations, and scheduling of maintenance.

2.51.2 Simulation Model Description
Two models previously developed by Wildermuth Environmental, Inc., were modified and used:

a runoff mode! and a routing model.

Runoff Model. Daily runoff is estimated for the watershed tributary to each spreading basin

using a combination of methods:

Valley floor areas use a modified version of the method described in Urban Hydrology
for Small Watersheds (SCS, 1986).

Mountain areas u
areal proration.

The mountain areas consist of the watersheds located in the San Gabriel Mountains.  The

the

and delaved runofl

CXG@;}EK)&Q hat the mountain watersheds can r% OALUCE §US ied base HOWS,

i

> to snow pack storage. The measured from the mountain areas are stationary

s influences

Hoor areas

< sral o novicrifiral ano fFhen foy rirne ST LT
converied from natural 1o agricultural and then to urban uses.

data in the valley floor area that can be used 1o estimaie flow nt
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Valley floor runoff is estimated in the SCS method from the equation:

2

Q=(P—!a) /{(P—Ia)+S]
Where:
Q is runoff in inches
P is the rainfali in inches
S is the potential maximum retention after runoff begins, and
!a is the initial abstraction in inches.

The SCS, through studies of many small watersheds, found that Ia can be approximated by:

w

f,=02"

Thus, runoff becomes a function of P, the precipitation, and S, the potential maximum retention.
S is related to the soil and cover conditions of a watershed through the Curve Number (CN).

S = [1000/CN] - 10

CN must be determined from soils and land use data. Soils data are contained in soil surveys

prepared by the Department of Agriculture, Soil Conservation Service.

The watershed tributary to each spreading basin is subdivided into hydrologic areas based on the
daily flow estimation method used and tributary area. Daily flows for the hydrologic areas
tributary to a spreading basin are combined and become the daily inflow to a spreading basin.

Crre Crre liev ey lmooime haoavue houdessiiisa T A s abilife fo oy e | R = PP &
Some spreading basins have hydraulic limitations on their ability fo capture local runoff such as

o~

1]

H

92

Montclair No. 1. Brooks Street, the Lower Cucamonga basins, Lower Day, and the future Jurupa

¢ that could

ne nyarclogic aaks ¢

Runeoff Mode! ata Requirements.

o BN S PR P S

yration data

¢ daily flow data for mountain watersheds

e 5CS s0il surveys
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e drainage maps

e as-built or design plans for all the flood retention/recharge spreading basins and flood
control facilities

Routing Model. The routing model routes the flows between nodes. The routing plan is based
on nodal pattern which describes the inflows from the hydrologic areas of the runoff model and
the directional flow logic dictated by the flood control channels and retention basins. Flows are
routed through the retention and spreading basins using the modified Puls reservoir routing
scheme described in most hydrology text books (see for example, page 246, Introduction fo
Hydrology (Viessman, Lewis and Knapp, 1989)). The routing model can also estimate the
percolation in unlined or partially lined stream channels. The daily, monthly, and annual
recharge volumes at spreading basins are computed in the routing model. The results of the
routing model are written to output files that are imported into spreadsheets for analysis.

T

Routing Model Data Requirements. The data required for the routing model inciude:

e storage-area-elevation and outflow elevation curves for each basin

¢ depth-percolation rates for each basin

e daily evaporation data

e rating curves for diversions to spreading basins for flow by basins
2.5.1.3 Computational Time Step and Simulation Period

The computational time step or period used in this study is one day. This period was selected

iity.  The use of long neriods such as

.y

io gross over-estimates of the recharge at spreading

than Two o thr

BOTenre

the computational time step of one day was selected as a compromise between computational

oW

accuracy and data availability.
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The simulation period used in this study is October 1, 1933 to September 30, 1974, a period of
41 years or 14,974 days of continuous simulation. This period was selected to maximize the data
available for this study and is the intersection between precipitation data available in greater part

X

of the study area (1934 to 1995) and the daily streamﬂow data available for the mountain
watersheds (1929-1974).

2.5.1.4 Development of Model Data
The data used in the model and sources of data are summarized below.

Hydrologic Data. The hydrologic data for the Chino Basin area includes daily precipitation,
daily discharge, daily evaporation, and percolation rates. These data were collected from
SBCFCD, USGS, Riverside County Flood Control District (RCFCD), and the County of Los

Angeles.

Precipitation Data. Eight rain gauges in the basin, with historical data covering a majority of
the simulation period, were selected for the model. The data used in this study were obtained
from County of San Bernardino for gages 1026, 1034, 1067, 1192, 2017, 2194, 7619, and the
County of Riverside for gages 1021.

Daily Discharge Data. Daily discharge data was obtained from the USGS for San Antonio
Creek (11073000 and 11073200) and Cucamonga Creek (11073470).

Evaporation Rates. Evaporative loss from water stored in flood control/recharge basin is based

e

on evanoramon data collected at Buaamgsmne Reservoir located in the LIEY of Pomona. The

LT s it " T
Cou ity o1 108 /%I'ig €8 operates and collects data at this station caily.
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gram. A range Of daily percolation raies was deveic
other basins based on a combination of previously published values from Table 9 in Recharge in
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neYsonal observauon and ;fi”;‘*i"?‘"“””%"‘ Jjudgment. Most of the basing studied nerein are

Dirainage Data. The surface water drainage system delineation was based on top
the location of flood control structures that exist or will be constructed in the next five years. In
general, storm waters flow south towards the Santa Ana River through creeks and flood control

channels. The drainage system maps used herein are contained in the Phase 1 Report.
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Land Use Data. Existing and future land uses within the watershed are based on available
SCAG information for 1993 and the CBWRMS for ultimate conditions. Land uses for the area
are based on the Anderson code system which numerically distinguishes various land use types.
Land use was used to estimate the amount of pervious and impervious areas within each
hydrologic area. Pervious areas consist of agricultural uses, urban landscaping, fields and
undeveloped areas which allow some precipitation to infiltrate into the ground. Impervious areas
consist of roofs, streets, parking lots and other areas that do not allow percolation of precipitation
or runoff. Maps showing the spatial distribution of land uses for 1993, and the ultimate
conditions are contained in the Phase 1 Report.

Soils and Hydrologic Soil Type Data. Hydrologic soil type delineation’s for the watershed are
based on the SCS soil survey for this area are contained in Soil Survey of San Bernardino
County, Southwestern Part (SCS, 1977), Soil Survey of Western Riverside County (SCS, 1971)
and Soil Survey of the Pasadena Area, California (SCS, 1917), and the San Bernardino County
lood Control Manual. The SCS soil classification system rates soils by runoff potential as an A,

(o3

1

B, C or D. The range of soil types is from:

e type “A” soil, low runoff potential and high percolation rates, to

e type “D” soil, high runoff potential and low percolation rates.

The Phase 1 report contains a table and map illustrating the properties and spatial extent of the

hydrologic soil types.
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v oand outflow curves. Owperational data for each basin was taken from

existing engineering documents, if available, developed from as-bus it construction drawings, and

communications with SBCFCD and CBWCD staff.
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2.51.5 Storm Water Recharge Estimates

The daily recharge at each basin was estimated using the daily runoff and routing model.
Monthly and annual recharge estimates were developed by aggregating daily recharge values.
Other statistics include standard deviation, coefficient of variance, maximum, and minimum, the
frequency of recharge occurring in a given month, and the fraction of annual recharge that occurs
in a given month. These statistics are not included herein. Recharge estimates for each
conservation facility are presented in subsequent chapters of this report. Under ultimate
conditions with the recharge improvements described in the OBMP Implementation Plan, the

average annual recharge would range from 18,790 to 23,700 acre-ft/yr.

2.5.2 Recycled Water

Table 2-2, developed from information provided in Ref. 2, summarizes the recycled water
sources located within the Chino Basin study area. The facilities operated by IEUA represent the
best potential source for groundwater recharge and are described in detail below.

Table 2-2
Potential Sources of Recycled Water

Agency

Facility

L.A Sanitation Disfrict

Pormona Water Reclamation Plant

IEUA

Regional Plant 1

Regional Plant 2

Regional Plant 4

Regional Plant 5

Carbon Canyon Water Reclamation Plant

Upland Hills Water Reclamation Plant

ClIM Water Reclamation Plant

™y -~

L T N . TP s s F E VET L
a Regional Recyeied Waie

SCIVIOE area, interconnecting ai

to customers and maximizing the flexibility to recharge all surplus recycled water in flood

control groundwater recharge basins. The ultimate development of the Regional Recycled Water

nbined procuction o e current w wyvater treatment plants is 64,800 acre

Bv 2020 the nlants are exnected to produce 88 700 acre

Teet of warer

(%)
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Distribution System will improve operations and reliability, plus nrovide recycled water
I I s

throughout the entire service area.

2522 Department of Health Services (DHS) Requirements for Groundwater Recharge
For the past several years, DHS has been developing a comprehensive set of regulations

governing reclamation criteria for groundwater recharge projects. Currently these proposed
‘regulations have not been adopted, but they do serve as “de facto” criteria when DHS is
evaluating each groundwater recharge project on a case-by-case basis. As it stands, DHS does
not issue a separate permit, but provides recommendations to the RWQCB when the Regional
Board is considering and developing Wastewater Reclamation Requirements.

As stated in the Draft Reclamation Regulations for Groundwater Recharge Reuse Projects, the
DHS increased the maximum recycled water contribution (RWC) from 20% of total water
recharge to 50% of total water recharge. The groundwater recharge estimates for the basins
discussed in this report are based on the prior 20% limit on recycled water. If the new 50%
regulation is adopted, the recycled water recharge capacity for each basin could more than
double. However, if additional recycled water recharge capacity were desired, additional
treatment at one of IEUA’s regional plants would be required. This concept will be addressed in

T

IEUAs Recycled Water System Feasibility Study currently under development.

2.5.3 Imported Water

Imported water for artificial recharge is currently available to the region from Metropolitan
through IEUA. Metropolitan provides water to southern California from the Colorado River
Agueduct {CRA) and the State Water Project (SWP). SWP water is conveyed into the Chino
Basi hern

~

CRA water comes north m the Upper Feeder from Lake Matthews in Riverside County and

seat and Flowre weast arrnoe the

oy tanese T £ [ aTa mﬁwon»a T t‘%ﬂ,,u: Evs‘v'«‘grm-{: (23 2f=Ts S-S PSS 2 1 T~ QV,,*

¥ 3 ¢ o
LA S 1 U1 £97 B AW I 2 8 1Nl

[Batats

i

T R S e e P S Al S N T=Yak SN

voyanasa froga

the ki

conveyvs a mix of CRA and SWP water. In the future, other sources of imported

hecome available from sources such as groundwater from the Bunker Hill Basin, Santa Ana

&

River water and additional northern California water available through water banking programs.

3]
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2.6.3.1 Colorado River Agqueduct (CRA)

CRA Water is essentially no longer used in the Chino Basin due to high concentrations of total
dissolved solids (TDS). The high TDS water conveyed through the CRA makes it difficult for
wastewater treatment operators to comply with waste discharge requirements in their National
Pollutant Discharge Elimination System (NPDES) permits. (The City of Pomona does use a
mall amount of CRA water blended with other sources.)

2.53.2 State Water Project (SWP)
SWP water is used with treatment as municipal supply and without treatment for groundwater

replenishment. Several Metropolitan connections on the Foothill Feeder allow SWP water
deliveries in the Chino Basin. Table 2-3 lists these connections and provides pertinent
information about the connection including location, connection capacity, and connection status.
Watermaster use of these connections ranges from a low of about 15 c¢fs for CB-14T to 75 cfs for
CB-59T. Artificial recharge from the designated replenishment connections for the Chino Basin

has occurred through the Watermaster since the Basin was adjudicated. Several connections

to the area have changed. Replenishment deliveries have been reduced in the past few years due
to increases in costs of imported water, sale of unproduced groundwater between under-
producers and over-producers, and the Watermaster’s ability to promote in-lieu surface
exchanges for groundwater replenishment. Since 1990, Watermaster replenishment with
imported water ranged from no replenishment to a high of about 16,000 acre-ft.

1)
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2.5.3.3 Availability of Basis for imported Water Recharge

Existing Imported Water Recharge Capacity. Artificial recharge of imported water occurs at
San Sevaine Nos. 1, 2, and 3; Etiwanda Spreading Grounds; and Montclair Nos. I, 2, and 3.
Recharge is arranged by the Watermaster to satisfy replenishment obligations. Metropolitan
typically schedules replenishment deliveries from October through April, and they occur only
when SWP water is abundant and available. Metropolitan restricts replenishment deliveries
during periods of drought and scheduled outages. Recharge capacities for imported water are
dependent on the amount of conservation storage within each basin, percolation rates in each
basin, and the ability to introduce imported water into them. The recharge capacity of these
basins is about 29,000 acre-ft/yr based on 7 months of recharge and the reported operating
characteristics of the basins. Table 2-4 summarizes the size, estimated percolation rate, and

source for these basins.

Tabie 2-4
Spreading Faciiities for MWD Replenishment
. . Max. Daily Max. Annual
Spreading Bsefsm Percolation MWD o . R Recharge Recharge
. ize Rate(2) . Limiting Operating Conditions - .
Facility (acres) (ftiday) Connection Capacity(3) Capacity(4)
Y (acre-ft/day) (acre-fi/yr)
Etiwanda 10 3 CB-14T Fully open Metropolitan connection 29.75 4,800
Spreading delivers up to 15 cfs and fills Basin Nos.
Basins 1 and 3 and a portion of Basin No. 4,
depending on wash-outs
San Sevaine 30 2.5 CB-13T Fully open Metrapolitan connection 43.63 7.000
Spreading delivers between 22-25 cfs
Basin Nos. 1-3
Montclair Basin 22 2.5 CB-597 SBCFCD allows Basin No. Z to fill 5 fest 63.45 10,400
Nos. 1-3 helow the outlef to Basin No, 3. Under
these conditions, CE-547T is opened to

3
NS
ES
o
fe)

TioreRio e ey N, @

iation rates should be

the

e operations at these spreading grounds include

poed

I from the CB-147T connection. Water deliveries
from the connection vary depending on the pressure in the Foothill Feeder, but average about

15 cfs. The resulting recharge rate is about 30 acre-ft/day with a maximum annual capacity of

o
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about 4,900 acre-ft/yr. The percolation rate from historical data has been as high as 7 feet per
day. The recharge in these basins is limited by the capacity of CB-14T.

San Sevaine Spreading Grounds. Imported water is discharged to Basins No. 1 and No. 2, but
can include No. 3 and No. 4 depending on the existing water levels at the start of the spreading
period. Spreading operations include water deliveries that can range from 20 to 25 cfs depending
on the pressure in the Foothill Feeder at CB-13T. Deliveries from CB-13T are discharged into
Basin 1 and spill from one basin to the next. The resulting recharge rate is about 40-acre-ft/day
with a maximum annual capacity of about 7,100 acre-ft/yr.

Montclair Basins. Imported water recharge is typically limited to Basins No. 1 and No. 2.
Recharge operation includes delivery of imported water from CB-59T via the San Antonio Creek
into Basin No. 1. Overflow from Basin No. 1 enters No. 2 through a gated culvert. Historically,
Basin No. 2 has been filled up to 5 feet below the outlet to Basin No. 3, but on occasion, Basin
No. 3 has been used for recharge. To accomplish this, water deliveries from Metropolitan
initially are at 60 to 65 cfs until Basin No. 2 is near the 5-foot mark, then the deliveries are
throttled down to 30 cfs. At 30 cfs, the water level remains constant until recharge is terminated.
The recharge rate is about 60 acre-ft/day and a maximum annual capacity of 10,400 acre-ft/yr.

Potential Imported Water Recharge Capacity

Capacity to recharge imported water at the existing basins is limited by percolation rates and
Metropolitan connection capacities. Imported water recharged in the Montclair Basins is
restricted by percolation rates in Basins No. | and No. 2. The connection capacity is well above

- ¥, ¢ P Ny e T ¥ tn yeery Tv 3 Ltivnravrmt A Oy
the basins’ ability to recharge water shown in Table 2-4. Recharge i the Etiwanda and San

Sevaine Spreading areas s limited to the capacity of the connections that serve them water.

comoer U

recnarge oCcCurming n Liecemoer hrough April FRIS I8 Ihe same period tnat Miewopoiian

some that water wil be o8l 1T e

debivers replenishment water. 1

FUISE Boed w0 DO AaoVOIoped o D POURC Aiiisuinn oo v

UPErating

¥ B

hasing that can be used 1o recha arge oo yth 1 poY rted water and stormilows.

would define how the basins are 1o operate on a monthly basis through the year, and how to

operate during storm conditions.
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1975 Land Use

1993 Land Use
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Figure 2-5
Land Use in Chino Basin
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Figure 2-7 Double Mass Curve of Rainfall at San Bernardino vs Storm
Water Measured below Prado Dam

5,000,000

.

1919-20 to 1929:30 to 18]7-78 97879 to 199102 f 199283 g
1828.29 L o ~1998:99 |

4,500,000
L !

4,000,000

23]
o
]
5:)
<
b
[}

3,000,000

2,500,000

2,600,000

&
o
o
o
s
E
©
o
=}
S
©
o
z
°
@
2
e
@
o
s
@
©
@
=
Pz
o
ot
§
=
S
i

bl

1,500,000

i | | |

0 200 400 600 800 1,000 1,200 1,400 1.600

Cumulative Rainfzll at San Bernardino (inches)

Copy of figures ES-3, ES-4, 2-7, 2-8.xis ~ Figure 2-7

3/17/2009 Wildermuth Environmental



Figure 2-8 Double Mass Curve of Rainfall at San Bernardino vs Storm
Water Produced in the Chino Basin and Measured below Prado Dam
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3.0 EXISTING SYSTEM

321  Overviev

This chapter presents the results of the field investigation and data review of the existing basins.
Improvements to the basins to enhance groundwater recharge are described in Chapter 4.

3.2 Descriptions of Existing Basins
Summaries are provided for the basins listed in Table 3-1. These basins are from Management
Zones 1, 2, and 3. Location, ownership, potential recharge sources, and other potential data are

presented.

Table 3-1
Existing Sites for Possible Use as Recharge Basins

Basin Name Page Number
Brooks Street Basin 3-2
Montclair Basins 3-3
Seventh and Eighth Street Basins 3-4
Upland Basin 3-5
Ely Basins 3-6
Etiwanda Spreading Basins

Hickory Basin

Lower Day Basin
San Sevaine Nos, 1-3

0 e B s foe o Dot Bismp A P
San Sevaine Basing Nog. 4 and B

Tumer Basin No. 1

3-1
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Brooks Street Basin

Location

Management Zone No. 1

Brooks Street Basin is located in the City of
Montclair, California near the southeast corner

of San Antonio Channel and Holt Boulevard.

Ownership
Chino Basin Water Conservation District

Potential Recharoe Water Supply Sources

e«  Storm Water
s Recycled Water
e« Imported Water (SWP)

Effective Spreading Area

7.7 acres

Percoiation Rate
1.5 fi/day

Description
Brooks Street Basin contains a storm water imet
structure and a pipe inlet at the northeast corne
of the basin. Two additional storm water m!ets
are located along the north side of the basin.
There is also an inlet from State Street in the
southeast corner of the basin. A depth gauge
can be found at the southeast comer. Trenches
have been constructed on the botiom of the

hasin to allow for side leves percolation

2
¥
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Montclair Basins
Location Description

Management Zone No. 1

Montclair Basins consists of four basins (M1-M4)
located in series to the east of San Antonio
channel between Arrow Highway and San
Bernardino Avenue.

Ownership
Chino Basin Water Conservation District

Potential Recharge Water Supnply Sources

e  Storm Water Captured from the San Gabriel
Mountain Watersheds
y

Montclar 2

KMor

MonicEr 4

A A & e
Moncial

Montclair 1 (M1) receives water from the San
Antonio channel via & drop inlet structure and
48-inch RCP. There are two additional storm
water inlets for M1. A 24-inch gate outlet and a
spillway structure convey flows underneath
Moreno Avenue from M1 to Montclair 2 (M2).

In addition to the inlet structure from M1, there is
also a 36-inch diameter storm water inlet into the
spreading basin. On the west side of the basin
is a low-flow outlet and an overflow, concrete
spillway that leads into San Antonio Channel.
The outlet structure conveying flows to Montclair

D AREDN mmmeiote mF hae 20 imek Aimeemimr e
3 (M3) consists of two 36-inch diameter pipes

that run beneath San Jose Avenue.
in addition to the inlet structure from MZ,

open channel delivers storm water runcff

Moniciair 4 (M4

Lo
1
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Seventh and Eighth Street Basins

Location
Management Zone No. 1
Both the Seventh and Eighth Street Basins are

located west of Grove Avenue and their
respective streets in the City of Ontario.

Ownership
San Bernardino County Fiood Control District

Potential Recharge Water Supply Sources

e« Storm Water
¢ Recycled Water

bl WAdmtar (CAAIDN
& imporied Yaler (SWP)

Effective Spreading Area

14.5 acres

Percolation Rate

0.5 ft/day

<

Description

Eighth Street Basin includes several inlet
structures at the embankment located on the
north side. There are two pipeline inlets, a
concrete spillway structure, and an 8-foot by
8-foot concrete box structure. There are three
concrete outlet structures on the south levee,

h 2 main spillway structure cutlet into the

A=Ak~ UAt e

venth Street Basin.
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Upland Basin

Location
Management Zone No. 1
Upland Basin is located in the southeast corner

of Monte Vista Avenue and Arrow Route in the
City of Montclair, California.

Ownership
City of Upland

Potential Recharoge Water Supnly Sources

e«  Storm Water
e Recycled Water

v ertaet Vdmbar (94
HNDONEes vvater (o

Effective Spreading Area

10.1 acres

Percolation Rate
3.0 ft/day

Description

Upland Basin was orice a quarry mining area.
There exists one inlet for local runoff into the
basin. There are no outlets for the basin.

(@S]
1
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Ely Basins

i ocation

Management Zone No. 2

The three Ely Basins are iocated north of
Philadeiphia Ave. Ely No. 1 is west of Baker
Avenue, Ely No. 2 is between Baker Avenue and
Vineland Avenue and Ely No. 3 is east of
Vineland Avenue in the City of Ontario.

Ownership

San Bernardino County Flood Control District
owns Ely No.1 and Ely No. 2. Chino Basin
Water Conservation District cwns Ely No.3.

Potential Recharge Waler Supply Scurces

&
@

R yr\é% J‘qamr
@ Emmrﬁed Water (SWP)

Effective Spreading Area

35.7 acres total over three basins

Percolation Rate

0.5 ft/day

Description

The West Cucamonga Channel ieads directly
into Ely No. 1. The inlet is a concrete
trapezoidal opening from the channel with
energy dissipator blocks. Stormwater drainage
pipes also lead into the basine from the north
side. The connections between Ely No. 1 and
Ely No 2 and between Ely No. 2 and Ely No 3

Heanr bupvse frimmed vty Y %2
unnel with s low flow

BRIV WA LLATEEID

i"c:zn T 'mw flow L;uic(s
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Etiwanda Spreading Basins

Location

Management Zone No. 2

The Etiwanda Spreading Basins are located to
the east of Etiwanda Avenue. Basins No. 1,

No. 2, No. 3 and No. 4 are immediately north of
24th Avenue and Basins No. 5 and No. 6 are
directly south of 24th Avenue in Rancho
Cucamonga.

Ownership

San Bernardino County Flood Control District

Botential Recharage Water Supply Sources

Py

e Storm \f\f&‘uéf

s mpone@ Waier (SWF)

Effective Spreading Area

10.0 acres

Percolation Rate
3.0 ft/day

Description

The Etiwanda Spreading Basins are a series of
& small basins that fiow into each other. The
concrefe box inlet structure is located at the
north west corner of Basin No. 1. The water
source for this inlet includes storm water and the
Mempmtﬁan »f\.’atar District's connection CB-14T

o pipeline. Water flows from basin
Bl

iHhpsmny

m

Y sopime oo exilias o
a series of shallow ¢ Spi

ﬂ

PRYRY

i)

1 o s
et structure from these basin
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Location

Hickory Basin is located east of San Sevaine
Channel directly south of the railroad tracks in
Rancho Cucamonga.

Ownership
San Bernardino County Flood Control District

Potential Recharge Water Supply Sources

e  Storm Water
« Recycled Water

« Imported Water (SWP)

Effective Spreading Area

8.0 acres

Percolation Rate
2.0 ft/day

Description

A 3-foot diameter pipe inlet located on the
northwest side of the basin delivers water from
San Sevaine Channel. An inlet along the
northeast side of the basin dlivers water from
Banana Basin. The outlet consists of a berm and
a diversion back into San Sevaine Channel.
SBCFCD is currently developing this basin for

finod control purposes.
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Lower(Day Basin

Location

Management Zone No. 2

Lower Day Basin is located south of Highland
Avenue, west of Rochester Avenue, and

immediately east of Day Creek Channel in
Rancho Cucamonga.

Ownership
San Bernardino County Flood Control District

Potential Recharge Water Supply Sources

« Storm Water
e« Recvcled Water

U sy oy o pode o gof L o SETRL A IETRS
& HTpOTea Water (SWH)

Effective Spreading Area

Percolation Rate
1.0 ft/day

Descripiion

There are three inlets into Lower Day Basin and
two outlets. Two storm water inlets are located
on the north side of the basin. Both of these
inlets lead into a small area of the basin
separated by a raised berm. To the east of the
basin is Day Creek Channel. A 3-foot high side
channel spillway allows high-flows fo be diverted
and delivered to the basin through an open
channel. A low-flow outlet is located at the
southeast corner of the basin, consisting of two
4-fool diameter pipe at different elevations. A
large concrete spiliway is located immediataly
north of the low-flow outlets and leads into Day
Creek Channel

(98]
i
e



Chino Basin Watermaster

Recharge Master Plan

B&V Project 49573

Chapter 3 August 2001
San Sevaine Nos. 1 through 3
Location Percolation Rate

Management Zone No. 2

San Sevaine Basins No. 1 through 3
$83) are located along the San Seva
Channel between Summit Avenue and Interstate
15.

Ownership
San Bernardino County Fiood Centrol District

Potential Recharae Water Supnly Sources

¢« Storm Water
« Recycled Water
« Imported Water (SWP)

.

o°s

SS81 2.5 ft/day
582 2.5 ft/day
SS83 2.0 f/day
Description

San Sevaine Basin No. 1 has several inlet
structures along the north side embankment.
Sources for these inlets are water taken from the
MWD CB14T (bubbler), storm drains from
Summit Avenue and neighboring area, and
storm water from the San Gabriel Mountain
watershed. An cutlet spillway i located along
the south side embankment and leads to San
Sevaine Basin No. 2.

T gy 5 5
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San Sevaine Basins Nos. 4and 5§

Location

Management Zone No. 2

San Sevaine Basins No. 4 and No. 5 are located
south of San Sevaine Basin No. 3 and are

directly north of I-15 along the San Sevaine
Channel in Fontana.

Ownership
San Bernardino County Flood Control District

Potential Recharae Water Supplv Sources

¢« Storm Water
¢ Recvcled Water
s Imported Water (SWP)

s g

Efective Spreading Ares

s total for two basing

Percolation Rate
0.5 ft/day

Description

The San Bernardino County Flood Control
District has plans to convert San Sevaine Basin
No. 4 and No. 5 (854, S85) to one large basin.
Currently, they are separate.

There are two inlets to $84. On the north side
of the basin, a shotcrete/rock-covered spillway
delivers water from San Sevaine No. 3. A 48-
inch diameter storm water inlet is also located
on the north side of the basin, The S84 outlet is
a shotcrete/rock-covered spiliway located at the

southwest corner of the basin. The outlet

SYEHING L NBINT
48-inch dis

HIZIC

crete spi

i, o e
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Turner Basin No. 1

Location

Management Zone No. 2

Cu&.aaxnunga Ct anne' and the Deer Creek
Channel immediately south of 4th St. and west
of Archibald St in Rancho Cucamonga.

Ownership
San Bernardine County Flood Control District

Potential Recharage Water Supplv Sources

« Storm Water
¢ Recycled Water
e imported Water (SWP)

Effective Spreading Area

8.2 acres

Description

The inlet to Turner basin No. 1 is from
Cucamonga Channel. It consists of a chamber
with diversion grates located to the northwest
side of the basin. There is a concrete spillway at
the south side of the basm leading fo & second

spreading area. A drainage conduit aisc leads
into f’his seconcx area, Tﬁere are t\zw outiets
=R 1 leading

into Cucamonga Channel; 2 -(g; inch :"ﬂamme

w-flow and a concrete spillway

W
o
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Turner Basin Nos. 2, 3, and 4

Location

Management Zone No. 2

Turner Nos. 2, 3, and 4 basin is located between
the Deer Creek Channel and Archibald St.
directly south of 4th St in Ontario.

Ownership

San Bernardino County Flood Control District

Potential Recharge Water Supply Sources

e Storm Water
« Recycled Water
+ Imported Water (SWP)

Effective Spreading bres

=Y
2\.}:\1 acras

Percolation Rate

0.5 ft/day

Description

Tumer Rasins No. 2, 3, and 4 are composed of
a large spreading area and a small spreading
area. There are two inlets to the large area. On
the east side of the basin is a 30-foot by 10-foot
tunnel from Turner Basins No. §, 8, and 8 that
runs under Archibald Avenue. The other inlet
consists of a grated opening on the side of Deer
Creek Channel. The structure contains a 36-inch

diameter gate with 2 manual operator. The end

point of this 36-inch pipe has been filled over

and ig no longer apparent from the inside of the

basin. To the west side of the large basin is a
b e iiben g g Hﬁat T o b frades fba o e e b Fn»ﬁ;r;sm

concrate spiiwa Ea0s NG INe Shal D!

Ihe small basin contains a concrete spillway 1
convey high-flows into Deer C
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Victoria Basin

Location

Management Zone No. 2

Victoria Basin is located directly north of Victoria
Avenue and west of San Sevaine Channel and
[-15 in Rancho Cucamonga.

Ownership
San Bernardino County Flood Control District

Potential Recharae Water Supply Sources

e Storm Water
¢« Recycled Water

Percolation Rate
1.5 ft/day

Description

The main inlet is a concrete ramp located at the
northwestern corner of the basin. Five pipeline
inlets from houses drain into this concrete ramp
inlet. An additional stormwater inlet is located in
the middle of the northern side of the basin.
This inlet is a 24-inch diameter pipeline with
concrete energy dissipating blocks. There are
two low-flow outlets; one is located on the east
side and the other one on the south side of the
basin. The eastern outlet is @ concrete box
structure with a manually operaied gate valve
inclined along the slope of the basin. The t

o & e e

arge oojecis

a1l
1919
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Location Effective Spreading Area
Management Zone No. 3 6.2 acres
Banana Basin is located immediately south of Percolation Rate
Whittram Road and east of Hickory Basin in 20 fi/da
Ranche Cucamaonga. : Y

Description

Ownership

San Bernardino County Flood Control District There are two inlets into the basin and one

outlet. Located on the south side of the basin is
a rock-lined storm water inlet. Across the basin
on the north side is a concrete ramp inlet for

¢ Storm Water street runoff from Banana Rd. The outlet is a

= Recyclad Water natural channel that leads to Hickory Basin.

Potential Recharae Water Supplv Sources

e« Imported Water (SWP)

(5]
i

[y
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Declez Basin

Location

Management Zone No. 3

Declez is located on the South of Philadeiphia
and East Mulberry St.

Ownership

Potential Recharge Water Supply Sources

¢ Local Runoff
« Recycled Water

¢ Imported Waler (SWP)

Effective Spreading Area

8.0 acres

Percolation Rate
1.0 f/day

Description

The Declez Channel flows into the basin via a
concrete inlet. A pipe inlet leads into the south
side of the basin. A low-flow outlet structure on
the west end of the basin delivers water to the
Declez Channel. The outlet structure consisis of
& small concrete channel leading fo a box

colvert indarmasth i/ uib@mﬁu ?Qad»
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Location

Management Zone No. 3

The Etiwanda Conservation Basins are

S
south of San Bernardino Road and east of
Etiwanda Avenue in Rancho Cucamonga.

Ownership
San Bernardine County Fiood Control District

Potential Recharge Water Supply Sources

2

&

@

Effective Spreading Area

20.0 acres total for 10 basins

Percolation Rate
1.0 ft/day

Description

Etiwanda Conservation Basins consist of

10 small ponds in series, each with a spillway or
a gate leading into the next basin. The spiliways
are composead of large rocks or concrete. The
ated over time and ar

o @ concrete bveyyy vk
s oo LUNLISE OUX
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Location

Management Zone No. 3

Jurupa Basin is located between Mulberry

v ICY A 4

Avenue and the San Sevaine Channel north of

Jurupa Avenue in Fontana.

Ownership

San Bernardino County Flood Control District

Potential Recharge Water Supply Sources

Storm Water
Recycled Water
e imporied Water (SWP)

L

®

Percoilation Rate
0.1 f/day

Description
Major construction improvements are currently
being made to Jurupa Basin by the San
Bernardino County Flood Control District. Along
with large scale excavation and grading, the
main inlet from San Sevaine Channel is being
constructed. Currently five storm water runoff
inlets ranging from 30 inches to 3 feet in
diameter are located along the north side of the
basin. At the southwest corner of the basin,
%eau ng into San Sevaine Channel, there is a2 4-
foot diameter low flow outlet. South of this outlet
i & con crete overflow spiilway thal runs
jerneath Jurupa Avenue and into San
vaame Channe! In addition, 8 4-foot dzamezer
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Location
Management Zone No. 3

J

Interstate 15 where the Etiwanda and Da

POLERLT o LuWa

Wineville Basin is located directly east of
! Creek
Channels come together in Ontario.

Ownership
San Bernardino County Fiood Control District

Potential Recharge Water Supply Sources

«  Storm Water
¢« Recycled Water

et ol Uit o (QUASD)
« imported Water (8WP)

Effective Spreading Area

38.0 acres

Description

There are three inlets into Wineville Basin and
two outlets exiting the basin. At the northeast
corner, flows from Day Creek enter the basin
through a concrete ramp inlet. Flows from
Etiwanda Channel enter the basin through a

concrete ramp inlet on the east side of the basin.
, o

concrete inlet delivers local storm water 1o the

basin. The two outiets are located on the south

side of the basin; a low-flow outiet consisting o

#7
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4.0 IMPROVEMENTS TO EXISTING SYSTEM

This chapter presents preliminary facilities improvements and preliminary cost estimates for
rehabilitating existing spreading basins. Improvements at existing basins will improve the ability
to recharge storm water, recycied water, and imported water to meet the replenishment
obligation in the Chino Basin. Proposed improvements include minor and extensive
rehabilitation of existing spreading and flood control basins, new conveyance facilities to convey
supplemental water to the spreading grounds, and geotechnical investigations.

4.2 Recharge Capacity and Proposed Recharge Mix at Each Basin
The average annual stormwater recharge is the annual recharge that is expected to occur in a
basin over an extended period of time. As discussed in Chapters I and 2, the estimates were

derived from simulation models developed by the Watermaster and CBWCD [Ref. 1]. The

average annual recharge statistic is based on 41 years of daily runoff estimated with the models.
The models and data used herein have been completely revised since the Phase 1 Recharge
Master Plan was published. Major revisions include incorporation of depth-percolation rate
relationships obtained from the CBWCD percolation monitoring program, revised basin
geometry and outlet hydraulics, and updates to the input and output features of the Runoff and
Router modules. Table 4-1 lists the management zone and storm water and imported water
recharge capacity for each basin. The recharge capacities shown in Table 4-1 assume the

proposed improvements to the basins have been constructed and the basins are operated to

4-1
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Table 4-1
Recharge Capacity and Proposed Recharge Mix at Each Basin
Migmt Range in Storm Water Range in imported Water
||Basin Zone Recharge Capacity o Recharge Capacity "
(acre-ftiyr) {acre-ftlyr)
Brooks Street Basin 1 1,600 to 1.800 2.200 to 3300
College Heights Basin 1 70 to 100 5.300 ito 7.900
Montclair Basin No 1 1 400 to 400 2600 to 3900
Montclair Basin No. 2 1 800 to 800 5200 to 7.800
Montclair Basin No. 3 1 400 to 400 1,200 to 1,700
Montclair Basin No. 4 1 500 to 500 1.300 fo 1.900
Seventh and Eighth Sireet Basins 1 1,100 to 1.800 1,400 to 2100
Upland Basin 1 1.000 to 1.000 5800 to 8.700
Subtotal Management Zone 1 5870 to 6.600 25000 to 37.300
Ely Basins 2 2.300 to 2.800 3400 to 5100
Etiwanda Spreading Basing @ 2 1,200 fo 1,700 5.800 to 8600
Hickory Basin 2 600 to 900 3.100 to 4,600
iLower Day Basin 2 400 to 500 2.800 to 4200
San Sevaine Basin No. 1 2 800 to 800 8.600 to 12.800
San Sevaine Basin Ng. 2 2 20 to 100 2900 to 4400
San Sevaine Basin No. 3 2 600 to 700 3,700 to 5500
San Sevaine Basin Nos. 4 and § 2 400 to 500 5400 to 8100
Turner Basin No. 1 2 700 to 900 500 fo 900
Turner Basin Nos. 2. 3. and 4 2 1,300 to 1.800 2.300 to 3400
Victoria Basin 2 800 to 1.000 3.400 1o 5100
Subioisl Management Zone 2 8120 to 11.800 42 000 g 82700
liBanana Basin 3 B3C o 800 2400 1o 3800
Declez Basin 3 200 to 300 1.200 1o 1.800
fion Ponds 3 800 to 1100 3.900 to 5800
3 500 fo 700 7 8]
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The daily recharge at each basin was estimated using the daily runoff and routing model.
Monthly and annual recharge estimates were developed by aggregating daily recharge values.

Other statistics include standard deviation, coefficient of variance, maximum. and minimum, the
frequency of recharge occurring in a given month, and the fraction of annual recharge that occurs
in a given month. These statistics are not included herein. Imported water recharge is the
estimated maximum theoretical annual volume of imported water recharge that can occur for a
given monthly operating scheme and utilization, and with the proposed improvements described
in this Report. The monthly operating scheme used to develop the anticipated imported water
recharge capacity assumed that recharge would occur during the months of October through

March and imported water would be in the basins nine out of ten days.

Assuming the proposed improvements identified in this Report are constructed, the average
annual recharge capacity for Management Zones 1 through 3 is between 119,380 to 169,500
acre-ft/yr as follows: 18,790 to 23,700 acre-ft/yr storm water; 81,800 to 122,100 acre-ft/yr
imported water; and 18,790 to 23,700 acre-ft/yr recycled water. It was assumed that the recycled
water recharge capacity would be the same as storm water. As discussed in Chapter 2, DHS
criteria for recycled water contribution (RWC) may increase from 20 to 50 percent. If the 50
percent regulation is adopted, the total amount of recycled water recharge capacity could be

significantly increased.

4.3 DBasis of Design

.,

Preliminary plans and facility improvements were developed for emmng spreading basins that

o e »,H vxitcvawv; cost ¥

o~
-

e A t ot e -
ree different categories: st

Improvements to increase storm water recharge consist mainly of earthwork to increase

percolation and basin storage capacity, new basin inlets, modification ol existing nlets 1o
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increase conveyance to the basin, and modification of basin outlets to optimize storage and

conservation.

The use of imported water for recharge in the spreading basins will require diversions from
Metropolitan’s Rialto Pipeline and conveyance facilities to each spreading basin. Existing
Metropolitan turnouts in the pipeline will be used to divert imported water wherever possible.
Expansion of many of these existing turnouts and the construction of several new turnouts will
be needed. Once imported water is diverted from the Rialto Pipeline, it will be conveyed to the
spreading basins through existing channel systems in the Chino Basin or through proposed
pipelines. If an existing channel is used, a diversion structure to divert water from the channel

into the basin may be needed.

The use of recycled water in the spreading basins will require the construction of inlet structures,
conveyance facilities, and turnouts from the proposed IEUA Regional Recycled Water
Distribution System. The IEUA’s distribution system will be constructed in phases over the nex
10 years, ultimately providing an un-interruptible recycled water source for the majority of the
Chino Basin. The proposed improvements to facilitate delivery of recycled water to the
spreading basins should be constructed simultaneously with the construction of IEUA’s

distribution system.

Cost opinions for the proposed improvements were estimated using preliminary cost figures from

then CYRBNR/ Ty +

the CBWCD, cost compa
actimates The cost onimg
estimates. The cost opini

Aocion o
design o

1 . ~ 1T ¥
ooy cin o C ~ileoe Ha
L)(,;S;“:x., /Kiiﬁ‘\/éh A

improvements to these new basins are p
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expansion of an existing or construction of a new Metropolitan turnout is a common
improvement to many of the recharge basins. Also, modification of existing or construction of
new inlet and outlet structures is proposed for all but three of the recharge basins. Optimization
of basin geometry (i.e. earthwork, clearing and grubbing, etc.) is proposed for more than half of
the recharge basins, while new diversion structures are proposed for approximately one-third of

Table 4-2
Summary of Proposed Basin improvements for
Storm Water and Imported Water Recharge

Proposed Improvement
Construct Construst Construct e e s F?g:ftruct
Recharge Basin Expandlcanstf’uct Pipeline Chanel Pipeiine fodityfConstruat ModifylProvide Facilities for
New _I\rh:r:gz:hran from Tumout to Diversion from Diversion |inlet/Outiet Works M:ﬁfgﬁ} Geomet C"Br;:ilyet:e
Creek/Channel Structure | Structure to Basin) g ™y Two Basins
Brooks Street Basin v v v
Montclair Basins v
7th & 8th Street Basins ) v v v v
Upiand Basin v e ~/(7>
Ely Basins ¥ v N /
Etiwanda Spreading Basins ‘/(2)
Hickory Basin ) v v v v Y&
Lower Day Basin viay v v
San Sevaine Basin Nos. 1-3 ‘/(5>
San Sevaine Basin Nos. 4 and § v v v
Turner Basin No. 1 /(6) v v N
Turner Basin Nos. 2, 5, and 4 v v v’ v
Victoria Basin v v
Banana Besin v v v v v v
Declez Basin v v v
Etiwandas Conservation Ponds 4 v v
v v k4 Vi
Coliege Heights Basin v v v v
RPS Recharge Basing K s e v ! v -

Table 4-3 provides a summary of the recharge capacity and improvement costs for each basin.

The management zone as well as storm water, imported water, and recycled water recharge

pacities are summarized for each basin. Also, the estimated capital cost for the proposed

4-5
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improvements is presented. The costs for storm water and imported water recharge facilities are

based on the specific facilities identified in Table 4-2. Costs for recycled water facilities will be

refined as part of the IEUA program.

Table 4-3
Basin Recharge Capacity and Costs

!- e Mgmt. Potential Recharae Capacity (acre-ftiyr) Project
Recharge Faciiity .

Zone Storm Water imported Water Recveled Water ® | Capital Cost
Existing Basins
Brooks Street Basin 1 1,600} to 1.8001 2200} to 3.3001 1600] to 1,800 $1.466.000
Montclair Basin Nos. 1-4 1 2,100} to 2.100! 10,300 to 15,3001 21001 to 2,100 $1.858.000]
Seventh and Eighth Street Basin 1 1,100 fo 1.600 1.400! to 21001 1100} to 1,800 $2.048 000
Upland Basin 1 1.0001 o 1,000 5800 to 8.700 1.0001 to 1.000 $1.205.000
\Ely Basins 2 2.300] to 2.8001 3400! to 51001 2300 to 2.800 $2.686.000)
Etiwanda Spreading Basins 2 1.200] to 1.700 58001 to 8,600 1,200 to 1,700 $523.000
Hickory Basin 2 6001 to 9001 3100 to 4.600 600! 1o 900 $2‘340.000”
Lower Day Creek Basin 2 400! to 5001 2.800! to 4.200 400! 1o 500 $2,540,000M
San_Sevaine Basin Nos. 1-3 2 1420] to | 1700l 15200] to | 22700/ 1.420] to | 1700 $783.000
San Sevaine Basin Nos. 4 and 5 2 400; to 500 5.400; to 8,100 4001 ¢ 500 $4 123.000f§
Turner Basin No. 1 2 700} to 9300 8001 to 900 7001 to 900 $3.§95.000H
Turner Basin Nos. 2, 3 and 4 2 1.300] to 1,800}  2.300] to 34001 1.300] to 1.800 $3.364,000,
Victoria Basin 2 8001 to 1.000! 3400 to 5,100 800! to 1.000 $589.000]1
Banana Basin 3 600] to 8001 2.400] to 3.600 600! to 800 $3.134.000
Declez Basin 3 200! to 300 1,200 to 1,800 2001 to 300 $2.049.000!
Etiwanda Conservation Ponds 3 8001 to 11001 3900 to 5.800 800! to 1,100 $3.118.000!
Jurupa Basin 3 500! to 700 800! 1o 1,200 500 to 700 $1.700.000
Wineville Basin 3 5001 1o 700 7001 to 1.100 5001 to 700 $2.884.000
Total - 17,5200 1o 21,9001 707001 to 11056001 17.5201 fio 21,9001 $40 405,000
Nojes:
1) Bassad on optirmum recharge operations. Low estimate assumes a r ed water contribution of 20% and

Ve
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4.4.1 Brooks Street Basin

Brooks Street Basin currently receives storm water runoff from local storm drains. Recently,
physical modifications to the basin have been constructed by CBWCD to improve percolation
rates. Total construction costs for Brooks Street Basin improvements are approximately
$1,466,000. Table 4-4 provides a breakdown of the cost for improvements. Figure 4-2
illustrates the proposed facility improvements to Brooks Street Basin.

PROPOSED IMPROVEMENTS

Owner
CRWCD Storm Water
= Diversion Structure in San Antonio
Location Crock
Ontario, California = 48" RCP Pipeline from Diversion

Recharge Area Structure to Basin

¥ Inlet Structure to Basin

7.7 acres

s Qutlet Structure to West State Street
Percolation Rate Storm Channel
1 . ‘
1.5 ft./day Recycled Water
Potential Recharge Capacity = 900 Ft. Pipeline from the Proposed Non-
Storm Water 1.600-1,800 ac-ft/yr Regional Montclair 4 Recycled Water
Recycled Water 1,600-1,800 ac-ft/yr Pipeline
Total 5,400-6.900 ac-ft/vr

4.7
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Table 44
improvement Costs for Brooks Street Basin

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Diversion structure @ San Antonio Creek ) 11 1s. $450,000 $450.000
Pipeline for conveyance to Brooks Basin @ 1,300 ft 144 187.000
Inlet structure 11 1s 50.000 50.000
Outlet to West State StV 1] _ea. 150.000 150.000
Subtotal Storm Water Recharge $837.000
Recvcled Water Racharae
inlet Structure ® 11 _ea. $58.000 $58.000
Pipeline (from Montclair 4 Pipeline) @ 900 ft 96 86,000
Subtotal Recycled Water Recharge $144.000
Imported Water Recharge
None
Total Construction Cost $981.000
Direct Construction Cost (+ 30% Contingency) 11 1s, $1.275 300 $1.275 000
Indirect Cost (15% of Direct Construction Cost) 11 s, 191,285 191.000
Total Capital Cost $1 466 000

(4 Vaiues do rnot ¢ estimate

Uaes allin SO GBSO, ahu CONBHUCHION Mdhagainain
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4.4.2 Montclair Basins

Montclair Basins consist of four existing spreading basins in series — Montclair Basins 1, 2, 3

5 <=

w

and 4. These basins receive storm water from the San Antonio Channel and from residential
storm drains. If the storage capacity of a basin is exceeded, existing gated or pipe outlets convey
water to the subsequent basin downstream and so forth. The second basin contains an
emergency spillway that discharges to San Antonio Creek. The fourth and last basin conveys
excess water to San Antonio Creek. These basins are currently used: to conserve stormwater,
provide minor flood control benefits and for watermaster replenishment. Field observations of
the basins revealed that the spreading grounds are in good condition. However, rehabilitating
and reshaping the basin floors could increase percolation rates. An existing inlet grate structure
at Montclair No. 1 on the San Antonio Channel provides capture of storm water runoff and
supplemental imported water for recharge. Total construction costs for the Montclair Basins
improvements are approximately $1.858.000. Table 4-5 provides a breakdown of the cost for

improvements. Figure 4-3 presents a preliminary layout of the proposed facilities.

PROPOSED IMPROVEMENTS

Owner
CBWCD Storm Water
s Optimize Basin for Recharge
Location
Momielair Califamm: Recycled Water

= Pipelines from Montclair 1 Non-

Regional Recycled Water Pipeline

P h e o
[R5 § L

O
ST
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Table 4-5

improvement Costs for Montclair Basins

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Deepen and optimize basin for recharge M 160.000] cv §5 $800.000
Subtotal Storm Water Recharge $800.000
Recvclied Water Recharge
Pipelines from Montclair Basin Nos. 1-4 ¥ 2.200] ft. $96 $211,000
Inlet structure © 4 s 58.000 232000
Subtotal Recvcled Water Recharge $443.000
Imported Water Recharge
None
Total Construciion Costs $1.243.000
Direct Construction Cost (+ 30% Contingency) 1 Is $1.615.800 $1.616.000
indirect Cost (15% of Direct Construction Cost) © @ 1l s 242 385 242.000
Total Capital Cost $1.858.000

(1) CBWCD

(4) Vaiues does not include environmentai hcensing estimate
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4.4.3 Seventh and Eighth Street Basins

Total construction costs for the Seventh and Eighth Street Basins improvements are

approximately $2,048,000. Table 4-6 provides a breakdown of the cost for improvements.

Figure 4-4 presents a preliminary layout of the proposed facilities.

Owner

SBCFCD

Location

Upland, California

Recharge Area

14.5 acres

Percoilation Rate

0.5 ft./day

Potential Recharge Capacity

Storm Water 1.100-1,600 ac-ft/yr
Recycled Water  1,100-1,600 ac-ft/yr
Imported Water  1,400-2,100 ac-ft/yr

-

Total 3.600-5,300 ac-ft/yr

PROPOSED IMPROVEMENTS
Storm Water
*  Optimize Basin Geometry

= Modify Inlet
e Weir with Outlet Gate

Recycied Water

= Pipeline Connecting to Grove Regional

imported Water
= New Turnout Near West Cucamonga

Creek (shared with Ely Basins)

™o i o

&  Pipeline from Turnout to West

-
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Table 4-8
improvement Costs for Seventh and Eighth Street Basins
Description of Work Quantity Unit Unit Cost Total

Storm Water Recharge

Deepen and optimize basin geometry for recharge M 30.000] cv §5 $150.000
inlet modification " 1] _ea. 100.000 100.000
Weir w/ outlet gate 11 ea. 25000 25.000
Subtotal Storm Water Recharge $275.000
Recvcled Water Recharge
lLateral from Grove Reaional Pipeline ® 1.2000  ft $96 $115.000
inlet structure ® 1] s 58.000 58.000
Subtotal Recycled Water Recharge $173.000
limported Water Recharge

New turnout near West Cucamonga Creek

(split w/ Ely) @ 0.5] s $1.000.000 $500.000
Pipeiine to West Cucamonga Creek (split w/ Ely) 2.200.01 1t 192 422 000
Subtotal Imported Water Recharge $922 000
Total Construction Cost $1.370,000
Direct Construction Cost (+ 30% Contingancy) 1 Is $1.781.000 $1.781.000
indirect Cost (15% of Direct Construction Cost) © 1 s 267,150 267.000

$2.048.000)
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4.4.4 Upland Basin

Previously a quarry site, Upland Basin is located south of the proposed College Heights Basins.
Vegetation growth in and along the spreading grounds would require major site clearing and
removal of inert fill. Much of the excavation would be necessary to reshape the basin, grading,
and internal hydraulics. The existing basin currently collects local storm water runoff for
groundwater recharge. An outlet from the proposed College Heights Basin would provide
additional storm water and imported water to Upland Basin for recharge. Total construction
costs for the Upland Basin improvements are approximately $1,205,000. Table 4-7 provides a
breakdown of the cost for improvements. Figure 4-5 presents a preliminary layout of the
proposed facilities.

PROPOSED IMPROVEMENTS
Owner

. £ fatar
City of Upland Storm Water

# Inlet Structure

Locati _ .
ocation = Deepen and Optimize Basin for

Upland, California Recharge

= Conveyance structure to connect College
Heights to Upland

= Spillway Outlet Structure

Recharge Area

10.1 acres

o
o
-
%
o
o
jeN
Q
i
A
&y
g
D

Recycled Water

= Pipeline from Montclair 1 Pipeline

¥ o1 [ o
B inlet structyre

Forgl
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Table 4-7
improvement Costs for Upland Basin
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Inlet structure @ 1] _ea. $50.000 $50.000
Deepen and optimize basin geometry for recharge @ 82.000] cv. 5 410.000
Conveyance structure to connect College Heights
to Upland ® (bore & jack under road) 200 ft 500 100,000
Spillway outlet structure ¥ 11 s 150.000 150,000
Subtotal Storm Water Recharge $710,000
Recycled Water Recharge
Pipeline (from Montclair 1 Pipeline) ® 400| ea. $96 $38.400
inlet structure ® 11 ea. 58.000 58.000i
Subtotal Recycled Water Recharge $96.400
imported Water Recharge
Nene
Total Construction Cost $806.400
Direct Construction Cost (+ 30% Contingency) 1 is $1.048.320 $1.048.000
indirect Cost (15% of Direct Construction Cost) * 1 s 157.248 157.000
Total Capital Cost $1.205,000

4-14
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4.4.5 Ely Basins

Ely Basins consist of three separate basins in series located on the West Cucamonga Channel.
Ely Basin No. 1 takes runoff from the West Cucamonga through a channel inlet structure. A low
flow outlet and spillway structure at the east end of the basin conveys water into Ely Basin No. 2,
and similarly water is distributed to Ely Basin No. 3. Existing pipe outlets and a spillway
structure in Ely Basin No. 3 divert excess water back into course on the West Cucamonga
Channel. All three basins would require geotechnical investigation to determine if the south
embankment is adequate to conserve storm water for prolonged periods of time. Total
construction costs for the Ely Basins improvements are approximately $2,686,000. Table 4-8
provides a breakdown of the cost for the improvements. Figure 4-6 presents a preliminary layout

of the proposed recharge improvements.

PROPOSED IMPROVEMENTS

Owner
SBCFCD/CBWCD Storm Water

»  Geotechnical Investigation
wocation = Modification to Outlet Works
Ontario, California [ ow Level Control Berms

Recharge Area & Monitoring Wells

35.7 acres Recycied Water

= Inlet Structure

Percolation Rate

o - 3o~ . T Ty
= P borpeey bR e
! PR PRAEALINUAL

= SCADA (with Telemetry)

imporied Water
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Table 4-8
Improvement Costs for Ely Basins

Description of Work Quantity Unit Unit Cost Total

Storm Water Recharge
Geotechnical investigation 11 s $150,000 $150.000
Modify outlet works for conservation storage @ 11 ea 150,000 150.000
Lowlevelc_:on‘fro!bermstocon’trcﬂnuisanceﬂcn/vs(2> 1 Is 10,000 10,000
Monitoring Wells 11 ea 300.000 300.000
Subtotal Storm Water Recharge $610.000
Recveled Water Recharoe
Inlet structure 11 s $58.000 $58.00
Laﬁyaiﬁon}mnposedremona!mDehneQ) 2.000] ft 96 192.000
SCADA (w/ telemetry) @ 1] _ea. 15.000 15.000
Subtotal Recveled Water Recharae $265.000
imported Water Recharae
New turnout near West Cucamonga Creek
(split w/ 7th & 8th Street Basins) “ 0.5] s $1.000.000 $500.000
Pipeiine to West Cucamonga Creek
{split w/ 7th & 8th Street Basins) 22000 ft 192 422 000
Subtotal Imported Water Recharge $922 000
Total Consfruction Cost £1.797.000
Direct Construction Cost (+ 30% Contingency) 1 is $2.336.100 $2.336.000

ost 350.415 250,000
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4.4.6 Etiwanda Spreading Basins

The SBCFCD are currently planning improvements for the Etiwanda Spreading Basins. These
environment, and creating a basin south of 24th Street. Total construction costs for the Etiwanda
Spreading Basins improvements are approximately $523,000. Table 4-9 provides a breakdown

of the cost for improvements. It should be noted that depending on the final improvements made
to the basin by SBCFCD, the costs presented here could change significantly. Specifically, if
excavation of the basin for conservation storage becomes necessary. Figure 4-7 illustrates

displays the proposed facility improvements to Etiwanda Spreading Basins.

PROPOSED IMPROVEMENTS

WUV I
R mt e
SBCFCD Storm Wate:
= None
Location

Rancho Cucamonga, California
= 1,300-ft. pipeline connecting with

Recharge Area

20.0 acres

Percolation Rate

3.0 ft./day

Wilson Recycled Reservoir

& Inlet Structure to Basin

Imported Water
#  Expand CB-14T turnout on the Rialto
Pipeline (Share Costs with Etiwanda

Conservation Basing and Victoria Basin)
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Tabie 4-8
improvement Costs for Etiwanda Spreading Basins
Descrintion of Work Quantity Unit Unit Cost Total
Storm Water Recharge
None
Recvcled Water Recharge
Inlet structure 1] ea 58.000 58 000
Pipeline from Wilson Recycled Water Reservoir ) 1,300 If 9 125.000
Subtotal Recvcled Water Recharge 183.000
Iimported Water BRecharge
Expand CB-14T ]
(split w/ Etiwanda Conserv. & Victoria) ? 0.33] s 500.000 167.000
Subtotal imported Water Recharge 167.000
Total Construction Cost 350.000
Direct Construction Cost (+ 30% Continaency) 1 ls 455000 455 000
indirect Cost (15% of Direct Construction Cost) & 1 s 68,250 68,000
Total Capital Cost 523.000

Mntee:

(1) CBWCD

)
1

FUCTION Mana

o i s

aministration, design, and const
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4.4.7 Hickory Basin
Hickory Basin is located east of the San Sevaine Channel and along the Santa Fe Ratlroad tracks.

Hickory Basin would not only operate as a spreading basin for groundwater recharge, but also as
a supply reservoir for Banana Basin. Banana Basin is located in a remote location approximately
500 feet to the east of Hickory Basin. Only local storm water currently flows to Banana Basin.
In order to increase the recharge capacity of Banana Basin, a pump station is planned at Hickory
Basin to pump water east through a conveyance pipeline to Banana Basin. Total construction
costs for Hickory Basin improvements are approximately $2,340,000. Table 4-10 provides a
breakdown of the costs for improvements. Figure 4-8 displays the proposed facility

improvements to Hickory Basin.

PROPOSED IMPROVEMENTS

Owner
£ o
= Drop Inlet Structure in San Sevaine
Location Channel (Share Costs with Banana
Fontana, California Basin)

Recharge Area = Modify Outlet Works for Conservation

8.0 acres

Percolation Rate

2.0 fi./day

Fotential Recharge Capacity

gy ey
S HTETTEIT

(5 APPSR S YT
RECYCISn Watdl

000-11. pipeline to connect new turnout
with Hickory Basin (Share Costs with

Banana, Declez, Jurupa, and RP-3

4-19



Chino Basin Watermaster

Chapter 4

Recharge Master Plan

B&V Project 49573

August 2001

Table 4-10

improvement Costs for Hickory Basin

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Modify outlet works for conservation storage @ 1 Is $150.000 $150.000
Deepen and optimize basin for recharge @ 650001 cv 5 325.000
Monitoring Wells 1] ea. 300.000 300,000
Drop inlet structure @ San Sevaine Creek @
(split w/ Banana) 0.51 ea 450.000 225000
Subtotal Storm Water Recharge $1.000.000
Recvcled Water Recharge
Inlet structure 1.000] ea. $58.000 $58.000
Pipeline from proposed Whittram Ave. Regional Pipeline
@ 700! fi 96 67.000
Subtotal Recycled Water Recharge $125.000
Imported Water Recharge
New Turnout (split cost) 0.201 s $1.000.000 $200.000
Pipeline from New Turnout (spiit cost) ® 1000] s 240 240,000
Subtotal Imported Water Recharoe £440.000
Total Construction Cos $1.565 000

[ P N N T S S T
Uirect Cangtruction i

St S S 0
bt v

1%

73
AV

indirect Cost (15% of Direct Construction Cost) ™

IES BN

305,175

305,000k
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4.4.8 Lower Day Creek Basin

The Lower Day Creek Basin is comprised of an upper basin and a lower basin. The Lower Day
Creek Basin receives runoff primarily from a housing development to the northeast; however,
during major flood events (100 years or greater), storm runoff from the adjacent Day Creek is
diverted directly into the lower spreading basin for retention. A pipeline connects the upper
basin to the lower basin. Improvements to Lower Day Creek Basin include a new turnout and a
new conveyance pipeline from the Metropolitan turnout at Rialto Pipeline to Lower Day Creek
Basin. Due to the severity of slope in the Day Creek Channel, a conveyance pipeline is required
to import water into Lower Day. Total construction costs for Lower Day Basin improvements
are approximately $2,540,000. Table 4-11 provides a breakdown of the costs for improvements.

Figure 4-9 displays the proposed facility improvements to Lower Day Basin.

PROPOSED IMPROVEMENTS

Owner
SBCFCD Storm Water
= Modify Outlet Works for Conservation
Location
Storage

Rancho Cucamonga, California
Recycled Water

Recharge Area = 200-ft. pipeline connecting to Wineville

14.4 acres Regional Recycled Water Pipeline

g Inlet Structure to Basin

o fo il L
FErcoauon rawe

T T A-T i o ol SRS it e
LT /aaY HnpOried vwaiel

= New turnout on Rialio Pipeline (Share

Potential Recharge Capacity
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Table 4-11

improvement Costs for Lower Day Creek Basin

™ £
Bt b elal NoaldEies Lol JUEE Soaid

AN R

Description of Work Quantity Unit Unit Cost Total

Storm Water Recharge
Modify outlet works for conservation storage @) 1 Is $150.000 $150.000
Subtotal Storm Water Recharge $150.000
Recvcled Water Recharge
Lateral from proposed nonregional pipeline @ 4300, $144 $619.000
Inlet structure 1 Is 58.000 58.000
Subtotal Recycled Water Recharge $677.000
Iimported Water Recharge
inlet structure ? 1] ea. $30.000 $30,0004
New Turnout (split w/ Wineville Basin) @ 0.5] ea. 1.000.000 SO0,000”
Pipeline from Metropoltian turnout to basin inlet (split w/
Wineville Basin) @ 2.000.0| ft 96 192.000
Bore & Jack @ Highland Ave. & Day Creek Channel © 300]  ft. 500 150,000
Subtotal imported Water Recharge $872.000
Total Construction Cost $1.699.000

et s’&'ﬁnei;ruﬁ*?mr‘ ¢ A; ST 08 TO0 5‘:\':2 0

indirect Cost (15% of Direct Construction Cost)

331,305

Total Capital Cost
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4.4.9 San Sevaine Basin Nos. 1, 2, and 3

San Sevaine Basin Nos. 1, 2, and 3 are located along the north side Interstate 15, and are part of
the San Sevaine Channel System. The SBCFCD San Sevaine Creek Water Project proposes to
operate these basins as debris basins under this project. The county’s proposal includes
improvements to the inlet and outlet works and revegetation of the area. Total construction costs
for San Sevaine Basin Nos. 1, 2, and 3 improvements are approximately $783,000. Table 4-12
provides a breakdown of the costs for improvements. Figure 4-10 displays the proposed facility
improvements to San Sevaine Basin Nos. I, 2, and 3

PROPOSED IMPROVEMENTS

Owner
Storm Water
SBCFCD
= None
Location
~ : . Recycled Water
Rancho Cucamonga, California y
= [,500-ft. pipeline connecting the North

Recharge Area Etiwanda Regional Recycled Water

33.6 acres Pipeline

Bercolation Rate e Inlet Structure to Basin

0.5 ft./day imported Water

Potential Recharge Capacity = Expand Metropolitan on Rialto Pipeline

Storm Water 1.420-1.700 ft/yr

1 AN

{Share Costs with San Sevaine 4 and 5)

1,700 ac

import. Water  15.200-22.900 ac- ft/w

Tl Y OAGLT R T e
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Table 4-12
improvement Costs for San Sevaine Basin Nos. 1, 2, and 3

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
None
Recvcled Water Recharae
inlet Structure @ il s $58.000 $58,000
Lateral from proposed North Etiwanda
Regional Pipeline ® 1,500] _ft. 144 216,000
Subtotal Recvcled Water Recharge $274.000
imported Water Recharge
Expand Metropolitan Turnout (Split with SS 4.5) @ 0.5 Is $500.000 $250.000
Subtotal imported Water Recharge $250.000
Total Construction Cost $524.000
Direct Construction Cost (+ 30% Contingency) 1 Is $681.200 $681.000
indirect Cost (15% of Direct Construction Cost) @ 1 s 102.180 102.000
Total Capital Cost $783.000

Naotes:

(13 CBWCD

on managemeant
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4.4.10 San Sevaine Basin Nos. 4 and 5

San Sevaine Basin Nos. 4 and 5 are located along the north side Interstate 15, and are part of the
San Sevaine Channel System. The SBCFCD San Sevaine Creek Water Project proposes to
operate these basins as flood control and debris basins under this project. The county’s proposal
includes improvements to the inlet and outlet works and revegetation of the area. Total
construction costs for San Sevaine Basins 4 and 5 improvements are approximately $4,123,000.
Table 4-13 provides a breakdown of the cost for improvements. Figure 4-11 illustrates the
proposed facility improvements to San Sevaine Basin Nos. 4 and 3.

PROPCSED IMPROVEMENTS

Ownety
SCBCFCD Storm Water
= Modify Outlet Works for Conservation

Location

, Storage
Rancho Cucamonga, California = Deepen and Optimize Basin for
Recharge Area Recharge
56.5 acres Recycled Water

Bercolation Rate = 400-ft. pipeline connecting the North

Etiwanda Regional Recycled Water

0.5 ft./day o
Pipeline
Potential Recharge Capacity . Inlet Structure to Basin
Storm Wates 400-500 ac-ft/vr
Recycled Water 400-500 ac-ft/yr
imported Water
Olal
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Table 4-13
improvement Costs for San Sevaine Basin Nos. 4 and 5
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Deepen and optimize basin for recharge ) 450.0001 cvy 35 $2.250.000
Modify outlet works for conservation storage @ 1 Is 150.000 150,000
Subtotal Storm Water Recharge $2.400.000
Recycled Water Recharge
Inlet Structure @ 1l s $58.000 $58.000
Lateral from proposed North Etiwanda
Regional Pipeline ® 400| f. 124 50.000
Subtotal Recycied Water Recharge $108.000
limported Water Recharge
Expand Metropolitan Turnout
(split with San Sevaine Basins Nos. 1-3) @ 05| s $500.000 $250.000
Suktotal Imporied Water Recharge 250,000
Total Construction Cost $2.758.000
Direct Construction Cost (+ 30% Contingency) 1 is $2.585 400 $3.585.000
indirect Cost (15% of Direct Construction Cost) ¥ 1 s 537,810 538.000
Total Capital Cost $4. 123,000
s adrrinistration, desion ang 0o

(4] VLSS G0es NG INCIuGe én
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4.4.11 Turner Basin No. 1
The Turner Basins are located at the confluence between Cucamonga Creek Channel and Deer

Creek Channel. Turner Basin No. 1 diverts water from the Cucamonga Creek Channel, routes
the water through the basin for groundwater recharge, and delivers any overflow water back mnto
al construction costs for Turner Basin No. I improvements
are approximately $J 995,000. Table 4-

14 provides a breakdown of the costs for improvements.
Figure 4-12 displays the proposed facility improvements to Turner Basin No. 1.

PROPOSED IMPROVEMENTS

Owner
P Storm Water
hislWinw v
#  Drop Inlet Structure at Deer Creek
l.ocation
Channel (share with Turner Basin Nos.
Ontario, California 2,3, and 4)
B ominmrme Ao = Modify Outlet Works for Conservation
AN ARt 3G b G &l
Storage
6.2 acres z .. .
= Deepen and Optimize Basin for
Percolation Rate Recharge
0.5 ft./day & Low Level Control Berm for Nuisance

Flows
Fotential Recharge Capacity

Monitoring Wells

&

]

cycled Water

~
o
p—
-
i)
H
o)
)
V
o
il
k
=
Pt
—~.
<
3
ol

Recyeled Water
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Table 4-14

improvement Costs for Turner Basin No. 1

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Modify outlet works for conservation storage 1 Is $100.000 $100.000
Drop inlet structure at Deer Creek
(split with Turner Basin Nos. 2. 3 and 4) 11 ea. 450 000 225.000
Deepen & optimize basin geometry for recharge @ 200.0001 ¢y 5 1.000.000
Monitoring Wells 11 ea 300,000 300,000
Low level control berms to control nuisance flows @ 1 ls 10,000 10.000
Subtotal Storm Water Recharge $1.635.000
Recvcled Water Recharge
inlet structure @ 1] ea. $58.000 $58.000
Lateral from proposed 4th. St. Regional Pipeline © 300] f 96 29.000
Subtotal Recycled Water Recharge $87.000
imported Water Recharge
New turnout @ Rialto Pipeline near Deer Creek ¥ 0.5 s $1.000.000 $500,000
New inlet Structurs 1 Is 450 000 450 000
Subtotal Imported Water Recharge $950.000

P RLY

ey £ e b
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4.4.12 Turner Basin Nos. 2, 3, and 4

The Turner Basin Nos. 2, 3, and 4 are located at the confluence between Cucamonga Creek
Channel and Deer Creek Channel. Presently the diversion pipe from Deer Creek Channel is
blocked by sediment. Through excavation of the basin, Turner Basin Nos. 2, 3, and 4 will again
divert water from the Deer Creek Channel, route the water through the basins for groundwater
recharge, and deliver any overflow water back into the Deer Creek Channel. Total construction
costs for Turner Basin Nos. 2, 3, and 4 improvements are approximately $3,364,000. Table 4-15
provides a breakdown of the costs for improvements. Figure 4-13 displays the proposed facility

improvements to Turner Basin Nos. 2, 3, and 4.

U

PROPOSED IMPROVEMENTS

Owner
SBCFCD Storm Water
«  Drop Inlet Structure at Deer Creek
Location X . . c ey
Channel (share with Turner Basin No. 1)
Ontario, California *  Modify Outlet Works for Conservation

Recharge Area Storage

= Deepen and Optimize Basin for

23.3 acres
Recharge
Percolation Rate # [ow Level Control Berm for Nuisance
0.5 ft./day Flow
= Monitoring Wells

Potential Recharge Capacity

P )

Storm Water
) T . 1 th o
Becveled Water  1.30 = 800-ft. pipeline connecting the 4™ Street
) . g
imported Water 2,300-2
I el RSTATAT NS T 7
fotal 4. 900-7, 004 &
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Table 4-15
improvement Costs for Turner Basin Nos. 2, 3, and 4
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Drop inlet structure @ Deer Creek @ 11 ea. $450.000 $225.000
Low level control berms for nuisance flows 1] ea 10,000 10.000
Monitoring Wells 11 ea 300.000 300.000
Modify outlet works for conservation storage 11 s, 100,000 100.000
Deepen basin to create conservation pool 188.000] cv 5 940.000
Subtotal Storm Water Recharge $1.575.000
Recvcled Water Recharge
Inlet Structure ® 1 s $58.000 $58.000
Lateral from proposed 4th St. Regional Pipeline @ 700 ft. 96 67.000
Bore & Jack @ Deer Creek © 100] _ft. 500 50,000
Subtotal Recvcled Water Recharge $175.000
imported Water Recharge
New turnout @ Rialto Pipeline near Deer Cresk @ 0.51 ea $1.000.000 $500,000
Subtotal Imported Water Recharge $500.000
Total Construction Cost $2.250.000
\Direct Construction Cost (+ 30% Contingancy) 1 Is $2.925.000 $2.625 000
indirect Cost (15% of Direct Construction Costh e 1 ie 438 750 £35 000
Total Caniial Cost o $3,364.000

firtes -
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4.4.13 Victoria Basin

Victoria Basin is located north of Interstate 15 on the western side of the Etiwanda Channel.
Victoria Basin currently only receives runoff from nearby developments. The Victoria Basin has
been included as part of the proposed SBCFCD San Sevaine Creek Water Project, and would be
operated as a flood flow retention basin under this project. SBCFCD has plans to construct an
inlet structure from Etiwanda Channel to divert additional storm water flow and imported water.
Total construction costs for Victoria Basin improvements are approximately $589,000. Table
4-16 provides a breakdown of the costs for improvements. Figure 4-14 displays the proposed
facility improvements to Victoria Basin.

PROPOSED IMPROVEMENTS

Owner
SBCFCD Storm Water

= Modify Outlet Works for Conservation
Location )

Storage

Rancho Cucamonga, California

Recycled Water
Recharge Area = 200-ft. pipeline connecting the proposed
1.8 acres North Etiwanda Regional Recycled
Percolation Rate Water Pipeline

& Inlet Structure to Basin

-
=

1.5 ft./day

Potential Recharge Capacity
turnout on the Rialio

HLOTTIT W

7 it enye 2OV DY o, B e
stes 2001 LU ac-Tlvr
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Table 4-18

improvement Costs for Victoria Basin

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Modify outlet works for conservation @ 1 is $150.000 $150.000
Subtotal Storm Water Recharge $150.000
Recvcled Water Recharge
inlet Structure @ 1] ea. $58.000 $58.000
Lateral from proposed North Etiwanda Regional Line ® 200, 96 19,000
Subtotal Recvcled Water Recharge $77.000
imported Water Recharge
Expand CB-14T (split w/ Efiwanda
Spreading Basins & Conservation Ponds) © 0.33] s $500.000 $167.000
Subtotal Imported Water Recharge $167.000
Total Construction Cost $394.000
Direct Construction Cost (+ 30% Contingency) 1 Is $512.200 $512.000
indirect Cost (15% of Direct Construction Cost) @@ 1 Is 76.830 77.000

§$582.000
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4.4.14 Banana Basin

Banana Basin is a small basin on a natural drainage channel that collects residential storm water.
The basin is located east of Hickory Basin along the Santa Fe Railroad and is currently not
supplied by any major storm water channels. In order to increase the recharge capacity of

Ranana Basin

[ 1o35 T2 001

1, stored water in Hickory Basin will be pumped east through a conveyance pipeline
to Banana Basin. This will require design and construction of a new pump station at Hickory
Basin and a pipeline to Banana Basin. Total construction cost for Banana Basin improvements is
approximately $3,134,000. Table 4-17 provides a breakdown of the costs for improvements.

Figure 4-15 displays the proposed facility improvements to Banana Basin.

PROPOSED IMPROVEMENTS

Owner
Storm Water
SBCECD '
= Drop Inlet Structure in San Sevaine
Location Channel (Share Costs with Hickory
N
Fontana, California Basmn)
= Modify Outlet Works for Conservation
Recharge Area Storage
6.2 acres &= Deepen and Optimize Basin for
Recharge
=] i . . .
Percolation Rate = Hickory Basin Pump Station
2.0 ft./day & Pipeline from Hickory Basin to Banana

POYY Gl PO AVAVASR RS VAV N ISt TR

with Hickory Basin (Share Costs with
and

Hickory, Declez, Jurupa. a

"

Basins)
)
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Table 4-17
improvement Costs for Banana Basin
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Drop inlet structure (split w/ Hickory) 0.5| ea. $450.000 $225.000
Outlet works modification for conservation storage 1] s 150,000 150,000
Deepen and optimize basin geometry for recharae @ 50,0001 cv 5 250.000
Monitoring Wells 11 ea. 300.000 300.000
Hickory Pump Station @ 11 s 231,000 231.000
Pipeline from Hickory to Banana Basin @) 4 500 ft. 96 432 000
Subtotal Storm Water Recharge $1.588.000
Recvcled Water Recharge
Inlet Structure 1] _ea. $58.000 $58.000
Pipeline from proposed Whitiram Ave. Regional
Pipeline ¥ 100] _ft. 9% 10.000
Subtotal Recvcled Water Recharge $68.000
imporied Water Recharae
New Turnout (split cost) ® 0.20{ s $1.000.000 $200.000
Pipeline from New Turnout(split cost) @ 1.000 Is 240 240.000
Subtotal Imported Water Recharge $440 000
Total Construction Cost 32,066 000

\Direct Construction Cost (+ 30% Contingency)

P4 b ol 3 7 e P
PR, s Ty

Sirect O

$2.725.000

£
{ 3
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4.4.15 Declez Basin

Declez Basin is a flow-through basin on the Declez Conveyance Channel located southeast of the
intersection between Mulberry and Philadelphia Street. The only way to deliver imported water
to the Basin is via the proposed RP-3 Basin upstream. Because of this reliance on the RP-3
Basin for imported water, some of the improvements proposed for RP-3 are shared with the
Declez Basin. Total construction costs for Declez Basin improvements are approximately
$2,049,000. Table 4-18 provides a breakdown of the costs for improvements. Figure 4-16
displays the proposed facility improvements to Declez Basin.

PROPOSED IMPROVEMENTS

Owner
SBCFCD Storm Water
& Internal Check Dams
Location & (utlet Structures for Check Dams
Jurupa, California

Recharge Area = 1,800 ft. pipeline connecting proposed

6.0 acres Regional Recycled Water Pipeline

Percolation Rate e Inlet Structure to Basin

1.0 ft./day imported Water

. . = New turnout at Etiwanda Forebay (share
Potential Recharge Capacity New turnout at Etiwanda Forebay (shar

) o . costs with Hickory, Banana. Jurupa, and
Storm Water 200-30G ac-fvr ] ’ P

1 Hacmal
ms}

EoF B EE RN

£
T

J-ft. pipeline to connect new turnout
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Table 4-18

improvement Costs for Declez Basin

Total Capital Cost

Descrintion of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Internal check dam @ 3| ea $5.000 $15.000
Outlet structure for check dam ! 3| ea 30,000 90.000
Subtotal Storm Water Recharge $105.000
Recvcled Water Recharge
inlet structure ® 11 ea $58.000 $58.000
Pineline from proposed regional pipeline ® 1800 ft 95 173.000
Subtotal Recvcled Water Recharge $231.000
limported Water Recharge
New Turnout (split cost) 0.20] s $1.000.000 $200.000
Pipeline from New Turnout (split cost) 1000] s 240 240,000
Pipeline from Jurupa Basin to RP-3 ¥ (split w/ RP-3) 5000 fi. 96 480.000
Jurupa pump station @ (split w/ RP-3) 1 Is 230.000 115.000
Subtotal imported Water Recharge $1.035.000
Total Construction Cost $1.371.000
Direct Construction Cost {(+ 30% Contingency) is $1.782 300 $1.782.000
indirect Cost (15% of Direct Construction Cost) ()@ 4 i 267 345 267 000
$2.04% 000
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4.4.16 Etiwanda Conservation Ponds

A series of ten percolation ponds exist along Etiwanda Avenue between San Bernardino Road
and the 1-10 Freeway. The Etiwanda Conservation Ponds were designed to divert a portion of the
flow out of Etiwanda Creek and route these flows through the series of basins. Presently, the
facility is not working properly and the majority if not all of the potential recharge is being lost
downstream. A development has been proposed west of Etiwanda Avenue that will convert these
basins to flow-through facilities. As a flow-through facility all of the flow in Etiwanda Creek
will be routed through the Basins. However, recent reports are the proposed development has
been abandoned. Total construction costs for the Etiwanda Conservation Ponds improvements
are approximately $3,118,000. Table 4-19 provides a breakdown of the costs for improvements.
Figure 4-17 displays the proposed facility improvements to Etiwanda Conservation Ponds.

PROPOSED IMPROVEMENTS

Owner

Storm Wa
SBCFCD \.tﬁrm v‘b ﬁtef

s Interim Storm Drains to handle
Location increased flows as a flow-through
Fontana, California facility

= Abandoning the existing culvert on 4
Recharge Area . =
and Etiwanda Ave.

20.0 acres . .
= Deepen and Optimize Basin for

Percolation Rate Recharge
= Improve Basin Outlets and Overflow

1.0 ft/day

Spillways
Potential Recharge Capacity = Modify Existing System Outlet Structure
QL’/ 1 L i

Recyoied Water

Imiported Water

= Expand CB-14T turnout on the Rialto
Pipeline (share costs with Etiwanda

s A D e mmd Wbt T ool
Spreading Basins and Victoria Basin
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Table 4-19
improvement Costs for Etiwanda Conservation Ponds

Description of Work Quantify Unit Unit Cost Total
Storm Water Recharge v
Interim quad 48-inch storm drain @ 100| _f, $400 $40.000
|Abandon existing culvert on 4th & Etiwanda Ave. @ 1 ls 20.000 20.000
Deepen and optimize basins for recharge ® 161,000 s 5 805,000
interm double 54-inch storm drain 100] _ft. 450 45.000
Overflow Spillways ? 9 ea. 15,000 135,000
Monitoring Wells 11 ea. 300,000 300.000
improve basin outlets @ 9 ea 40.000 360.000
Extend and modify existing outlet structure © 1 ls 150.000 150.000
Subtotal Storm Water Recharge $1.855.000
Recvcled Water Recharge
Inlet structure @ 11 s $58.000 $58.000
Lateral from proposed 4th St _regional pipeline @ 50 96 5.000
Subtotal Recvcled Water Recharge $63.000
limported Water Recharge
Expand CB-14T (split w/ Victoria & Etiwanda
Spreading Basins) 0.33] s $500.000 $167.000

Subtotal Imported Water Recharge

Total Construction Cost

g s
sl S d§ Lkl h LA LRGSR

Total Canttal Cost

$2 448000

Mogme
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4.4.17 Jurupa Basin

Jurupa Basin is located on about 60 acres east of the existing unlined channel at Jurupa Avenue.
This basin is designed as afbypass basin to receive peak flows from San Sevaine Conveyance
Channel. SBCFCD currently plans to construct an inlet that would divert storm, imported and
recycled water into Jurupa Basin for conservation. Water stored in Jurupa Basin could be
pumped to the proposed RP-3 spreading basin site. Total construction costs for Jurupa Basin
improvements is approximately $1,700,000. Table 4-20 provides a breakdown of the costs for
improvements. Figure 4-18 displays the proposed facility improvements to Jurupa Basin.

PROPOSED IMPROVEMENTS

Owner
SBCFCD Storm Water

»  Modify Outlet Works for Conservation
Location

Storage

Recharge Area

39.0 acres

& Provide Internal Levee
= Monitoring Wells

Recycled Water

AAOAE riral . .
Percolation Rate = 200-ft. pipeline connecting with the

0.1 ft./day Regional Jurupa Recycled Water

Pipeline

Botential Recharge Capacity Inlet Structure to Basin

Storm Water

. ey frpmee et ot Wtev ot b ey by JENy e
= New turnout at Etiwanda Forebay (share

£00-1.200 ac-ft/yr
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Table 4-20
Improvements Costs for Jurupa Basin

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharae i
Provide internal levee or dam @ 1 Is $170.000 $170.000
Monitoring Wells 11 ea. 300,000 300.000
Modify outlet works for conservation storage @ 11 ea. 150,000 150.000
Subtotal Storm Water Recharge $620.000
Recvcled Water Recharge
inlet structure 1 is $58.000 $58.000
Lateral from proposed regional pipeiine @ 2001 fi 96 18.000
Subtotal Recvcled Water Recharge $77.000
imported Water Bacharge
New Turnout (split cost) ® 0200 s $1.000,000 $200,000}
Pipeline from New Turnout (split cost) @ 1.000] s 240 240.000
Subtotal Imported Water Recharge $440 000
Total Construction Cost $1.137.000
Direct Construction Cost (+ 30% Contingaency) g is $1.478.100 $1.478.000
Indirect Cost (15% of Direct Construction Cost) @ 1 s 221715 222.000
Total Canital Cost $4 700000

hedoe

P e N ala
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4.4.18 Wineville Basin

The Wineville Basin receives water from Day Creek and the Etiwanda Channel. At the northeast
corner, flows from Day Creek enter the basin through a concrete ramp inlet. Flows from
Etiwanda Channel enter the basin through a concrete ramp inlet on the east side of the basin.
There are two outlets to the basin, and both deliver water to the Lower Day Creek Channel.
Total construction costs for the Wineville Basin improvements are approximately $2,884,000.
Table 4-21 provides a breakdown of the costs for improvements. Figure 4-19 illustrates the

proposed facility improvements to Wineville Basin.

PROPOSED IMPROVEMENTS

Owner
SBCECD Storm Water
»  Geotechnical investigation of basin sides
Location to determine stability
Ontario, California = Modify Outlet Works for Conservation

Recharge Area Storage

o = Deepen and Optimize Basin for
36.0 acres

Recharge
Percolation Rate = Monitoring Wells
0.5 ft./day Recycied Water
Potential Recharge Capacity = 200-ft. pipeline connecting to Wineville
Storm Water 500-700 ac-ft/yr Regional Recycled Water Pipeline
Recyeled Water 500-700 ac-ft/yr ) Structure to Basin
imported Water - 700-1.100 ac-ft/yr imsorted Water
Trral I TO0D SN0 ae e e

Tnoro vtk T omasrer Tiow R
AL WWILIT LAMWOT LAaY D

# S UL DEDISLINC CONNCCLH
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Table 4-21
improvement Costs for Wineville Basin
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Geotechnical investigation 11 s $150,000 $150.000
Modify outlet works for conservation storage 1] ea 150,000 150.000
Monitoring Wells 11 ea. 300,000 300,000
Deepen and Optimize Basin for Recharge 112.000] cvy 5 560,000
Subtotal Storm Water Recharge $1.,160,000
Recvcled Water Recharge
inlet structure @ 1] _ea. $58.000 $58.000
Lateral from Wineville Regional Pipeline ? 200{ ft 9 19,000
Subtotal Recycled Water Recharge $77.000
imported Water Recharge
New Turnout (split w/ Lower Day) @ 0.5| ea. $1.000.000 $500,000
Pipeline from Metropoltian turnout to basin iniet
(split w/ Lower Day Basin) @ 2.000{  f. 95 192.000
Subtotal Imported Water Recharge $692 000
Total Construction Cost $1.829 000
Direct Construction Cost (+ 30% Contingency) 1 Is $2.508.000
indirect Cost (15% of Dirsct Construction Costy & ® s 376.000
Total Capital Cost $2.884 000
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5.0 DEVELOPMENT OF NEW RECHARGE AREAS
R4 9] I‘\IEQ\AI

In addition to the existing basins, this study considered development of new basins, development

of on-site recharge, and groundwater injection wells.

5.2 Development of New Basins
This subsection reviews development of the College Heights Basins, the RP-3 Recharge Basin,
and recharge potential in the Cities of Fontana and Rancho Cucamonga. A summary of the basin

(ot

mprovements for storm water and imported water recharge are presented in Table 4-2. {Specific

et ®
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facilities associated with recharge of recycled water will b ntified as j SUA’s
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expanded recycled water program.) Table 5-1 summarizes the management zone, storm water

and imported water recharge capacity, and capital costs for improvements for each basin.

Table 5-1
Recharge Capacities and Costs for New Basins

; Mamt. Potential Recharae Capacity. (acre-ftivr} Project

Recharge Facility ,

Zone _ 2| Capital Cost

Storm Water imported Water | Recveled Water

jew Basing
College Heights Basin 1 70! to 1001 5300 to | 7.900 701 to 1 $5.625 000
RP-3 Basins 3 1 2000 to 1 17000 5800 to; 86001 1200 to 170 35 595 00(
Total - 12700 o 18000 111000 to 1185000 1270 to 1 18000 511 220000
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5.2.1 College Heights Basin
Field investigation of the existing quarries at College Heights revealed that extensive

improvements would be required to operate these quarries as spreading basins. The land towards
the northwestern section is located directly above a fault and any recharge in this area may not
directly benefit Chino Basin. The section of land directly east on the other side of the San
Antonio Channel has been filled in with rubbish by surrounding neighbors. The remaining two
southern quarries, located on each side of the channel, could be made into groundwater recharge
basins. Extensive site work and improvements would be required to get the basins online. The
table on the following page presents the cost break down for developing College Heights Basins.
The total construction cost is estimated to be about $5,625,000. Table 5-2 provides a breakdown

of the costs for improvements. Figure 5-1 illustrates a preliminary facilities layout.

PROPOSED IMPROVEMENTS

Owner
s OIY ﬂé‘L
CBWCD Storm Water
e Diversion Structure at San Antonio
L.ocation Creek
Upland, California e QOutlet Facilities

Recharge Area = Deepen and Optimize Basins for

Recharge

22.0 acres

Recycled Water

&
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Tabie 5-2
Improvement Costs for College Heights Basin
Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Diversion structure at San Antonio Creek © 11 s $650.000 $650.000
Gated outlet structures ) 2| ea. 150.000 300.000
Conveyance structure fo connect SE basin to Upland
Basin ® (bore & jack under road) 200{ . 500 100.000
Deepen and optimize basin for recharge " 500.000 ¢y 5 2.500,000
Subtotal Storm Water Recharge $3,550.000
Recvcled Water Recharae
Pipeline (from Montclair 1 Pipeline) ® 1.000] ft. $96 $96.000
inlet structure @ 2| ea 58.000 118,000
Subtotal Recvcled Water Recharge $212.000
Imported Water Recharge
None
Total Construction Cost $3.762.000
Direct Construction Cost (+ 30% Contingency) 1 Is $4.890 600 $4 891 000
Indirect Cost (15% of Direct Construction Cost) ™™ 1 s 733 580 754 000

Totat Canital Cost

$5 625 000

MNofes:
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5.2.2 RP-3 Recharge Basin

The approximately 60-acre RP-3 site in Management Zone 3 is located north of the Declez
Channel, between Live Oak Street and Beach Street. The basin would extend along the existing
Declez Channel and be constructed using a balance cut/fill design with an earthen embankment.
The RP-3 Basins would be designed for § — 5 acre spreading basins in series of four on two
parallel lines. The height of the proposed embankment would be approximately 20 feet with a
facing side siope of 3:1. The outlet works would convey 20 cfs from the Declez Channel
through a new slide gate structure to the basins. In order to import water for recharge, a pump
station and pipeline from Jurupa Basin is proposed. The table on the following page presents the
costs for developing the RP-3 Recharge Basins. The estimated construction cost 1s estimated to
be about $5,595,000. Table 5-3 provides a breakdown of the costs for improvements. Figure 5-2

illustrates a preliminary layout of the proposed facilities.

PROPOSED IMPROVEMERNTS
Owner
IEUA Storm Water
e Diversion Structure at Declez Channel
Location = C%eariﬂfg and Grubbing
Fontana, California *  Deepen and Optimize Basin for Recharge

5 Dwel"szo Structures
Recharge Area

Tl ot Gty ~fyipim e
= jniet dltructures

fickorv Basing)

= New 5.000-ft. Pipeline to connect new

turnout with E‘U{;i\()‘i"y BE&SH‘ES{E&I’I&E’C COUSBLS )
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Tabie 5-3
improvement Costs for RP-3 Recharge Basin

Description of Work Quantity Unit Unit Cost Total
Storm Water Recharge
Channel diversion from Declez Channel ® 11 s $450.000 $450.000
Clearing & Grubbing 1 s 150.000 150.000
Deepen and optimize basin geometry for recharce @ 1350001 cv 5 6875.000
Division structures @ 4| ea. 50.000 200.000
Inlet structure @ 8l ea. 30.000 240.000
Monitoring Wells 11 ea 300.000 300.000
Convevance to Spreading Basins 4.000;] 144 576.000
Pipeline from Jurupa Basin to RP- 3
{split w/ Declez Basin) 5000 ft 96 480000
Jurupa pump station ' (split w/ Declez Basin) 11 s 230.000 115,000
Subtotal Storm \f\fatery Recharge $3.186.000
Recvcled Water Recharge
Inlet structure @ 1 s $58.000 $58.000
Pineline or lateral from proposed regional line @) 500 ft. 96 58.000
Subtotal Recveled Water Recharge $116.000
Imported Water Recharge
New Turnout (spiit cost) ® 0.200 s $1.000.000 $200.000
Pipeline from New Turnout (split cost) @ 1.000] s 240 240.000
Subtatal importeg Water Recharge $440 000
S22 T4 OO

(4) Values does notl incluge environmental licensing estimate

Hon, gesign, andg construction managemaent
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5.3 Additional Recharge Potential

The preferred area to develop new basins, as found in a preliminary study done by Wildermuth
Environmental, is located within the Cities of Fontana and Rancho Cucamonga. Planning and
zoning maps were acquired from the City of Fontana to determine if there were any parcels of

[

and adequate for use as recharge basins. These maps indicate that there are no parcels of land of
significant size available for recharge basins. Land is either zoned residential/commercial or are
allocated for other improvements. Alternative methods of recharge, such as injection wells or
on-site recharge, should be considered in order to increase groundwater recharge in this area.
Multi-use activities, such as using existing utility corridors for smaller recharge facilities, hiking
and biking trails, have not been actively explored but will be in the near future. Such activities

could provide additional recharge capabilities.

Although the Cities of Fontana and Rancho Cucamonga are the preferred areas for recharge,
other areas of the basin are currently bemg acquired for this purpose. The CCWD in particular

5.4 On-Site Recharge
The recharge opportunities described in Chapter 4 and in Section 5.3 above assume collecting
storm water and routing the runoff to storm water channels. This has been the traditional

ng storm water. However, a less traditional management approach has been

Atk ko

. 1 : RIS et
capturing and using storm water runoff on site.
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6.0 IMPLEMENTATION PLAN

The Implementation Plan addresses storm water recharge and imported water recharge facilities
improvements. To facilitate the improvements, a Chino Basin Recharge implementation
Committee was established. The committee includes representatives from the Watermaster,
IEUA, SBCFCD, and CBWCD.

Several institutional arrangements will need to be developed before the proposed improvements
are constructed. Currently, CEQA compliance coordination has been initiated for the proposed
improvements outlined in this Phase II Report. It is anticipated that CEQA coordination will be
completed within the next two months. Long-term operation/maintenance agreements between
Watermaster, IEUA, SBCFCD, and CBWCD are also needed to insure maximum operational

efficiency.

Design of the improvements will commence with completion of the environmental work and

&

should be completed by April 2002, It is currently planned to design all physical improvements,
such as inlets, outlets, monitoring wells, and associated piping. The excavation elements may be
excluded from some of the site work to allow the removal of material by third-party contractors,
who would pay to remove and sell material from the basins. This approach would be driven by
the market needs for material and could extend completion of some work. However, significant

cost savings would result.

31

The length of construction for all of the improvements (except for various excavations using

third-party contractors) is estimated to be approximately 14 months. The construction period is
st

i

October 15" to avoid potential conflict with essential flood control operations.




Chino Basin Watermaster Recharge Master Plan B&V Project 48573

Chapter 6 August 2001

rigure 6-1
Preliminary impiementation Scheduie
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