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Treating all flows provides the least increase in cost of the three 
options available to East Valley Water District. 

Treating all flows provides the least increase in cost 
of the three options available to East Valley Water 

District. 

for increased recycled water use, paving the way for increasing the use of recycled water for recharging 
groundwater basins and improving water supply reliability.   

Implementing the Sterling Recharge Facility would provide a reliable local water supply for the region 
and help offset the need for increased amounts of imported water. Some of the key benefits that would 
result from using recycled water for groundwater recharge are summarized in the table below. 
 

Key Benefits of a Groundwater Recharge Program 

Benefit Category Benefit Description 

Water Supply Reliability 
Provides new source of water supply that is reliable, “drought-proof,” and locally- controlled 

Diversifies regional water supply portfolio  

Resource Management 
Provides year-round beneficial use for recycled water  

Promotes highest and greatest beneficial use of recycled water 

Integration/Synergies 
with Other Practices 

Augments current groundwater recharge practices employed by the San Bernardino Valley 
Municipal Water District 

Consistency with State 
Goals and Objectives 

Embraces State guidelines and policies relative to recycled water, groundwater 
management, and diversification of water supplies 

What are the Options? 
Three fundamental approaches for meeting the District’s wastewater treatment needs were evaluated: 

 Continue to send all of the District’s flows to the City of San Bernardino 

 Treat 60 percent of the District’s flows at a new plant located on Sterling Avenue 

 Treat all of the District’s flows at a new plant located on Sterling Avenue 

These three fundamental approaches were evaluated on a comparative cost basis over a 20‐year 
planning period.  The results showed that there is a clear advantage to the District’s customers if the 
District the Sterling Recharge Facility 
and treats all flows.   

If the District were to continue to 
send flows to San Bernardino, costs 
would increase approximately 24% 
over the next 20 years, as compared 
to increasing only 7% over the same 
period of time if the District 
constructs a plant and treats all 
flows. Furthermore, there is a similar clear 
advantage to the cost per EDU 
(Equivalent Dwelling Unit) for future 
connections if the District treats all flows. 

 

This relative comparison of costs has assumed the cost of treatment by the City of San Bernardino does 
not increase over the next 20 years, and that the value of the recycled water similarly does not increase 
over the next 20 years.  Both of these assumptions are conservative in their nature and therefore reinforce 
the conclusion that the least cost option is for the District to implement a recycled water program. 

Project Option 
Comparative 

20-Year  

Cost Increase 

All Flow Treated by City of San Bernardino 24% 

60% of Flow Treated by District 19% 

All Flow Treated by District 7% 
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Budgetary Cost Estimate 
The following table summarizes the estimated costs for each major component for the proposed 
project. These estimates are budgetary cost estimates and should be refined as project planning 
progresses. Costs presented below are based on the ultimate plant capacity of 10 MGD.  

10 MGD Project Budgetary Cost Estimate 

Project Components 
Estimated 10 MGD  

Project Cost 

Water Reclamation Plant $103.3 M 

Treated Water Conveyance System $15.2 M 

Total Capital Cost  $118.5 M 

 
Implementation of the Sterling Recharge Facility will be phased.  The existing flows from the entire 
District are approximately 6 MGD, necessitating a minimum initial plant capacity of 6 MGD.   Projected 
flows will require increases in the treatment plant to a future capacity 10 MGD.  The initial treatment 
plant capacity and associated phasing will be refined during the next phase of the project.  Presented 
below are the budgetary cost estimates of an initial 6 MGD treatment plant that can be expanded to a 
future 10 MGD capacity.  Under this scenario, the treated water conveyance system is constructed to 
accommodate the full projected flow of 10 MGD. 

6 MGD Project Budgetary Cost Estimate 

Project Components 
Estimated 6 MGD  

Project Cost 

Water Reclamation Plant $61.4 M 

Treated Water Conveyance System $15.2 M 

Total Capital Cost  $76.6 M 

 

 

Implementation Plan 
Implementation of Sterling Recharge Facility will require numerous activities – permitting, 
environmental reviews, financial evaluations, engineering development, and ultimately construction and 
initiation of operations.  The timeline requires a focused, parallel approach to permitting, environmental 
compliance, and preliminary design.  
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Proposed Implementation Timeline 

Year 2014 2015 2016 2017 

Feasibility Study                                  

                                  

Supplemental Studies                                 

                                  

Engineering Report                                 

                                  

Regulatory Approval                                  

                                  

Environmental Documents                                  

                                  

Institutional / Financial Efforts                                 

                                  

Public Outreach                                 

                                  

Preliminary Design                                 

                                  

Construction                                 

                                  

Operation                                 

Conclusions 
Implementing Sterling Recharge Facility recycled water program will provide the District a valuable 
water resource benefitting all District customers and the region overlying the Bunker Hill Groundwater 
Basin. Utilizing recycled water for groundwater recharge will augment current recharge activities in the 
basin and will avoid costs associated with the City of San Bernardino continuing to providing wastewater 
treatment.  Cost savings associated with upgrades to the District’s wastewater collection system will 
partially offset capital and annual operations and maintenance costs associated with implementation of 
the proposed project.  

Implementing the Sterling Recharge Facility will result in the lowest cost for wastewater treatment to 
existing District customers and the lowest incremental cost for new customers connecting to the 
District’s system.  Further, during construction, the proposed project would provide an estimated $185 
million economic benefit to the local economy and would generate over 1,400 new jobs.   

Finally, the addition of a new, locally‐controlled and highly reliable water supply will have an annual 
economic value of up to $7.4 million. 
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Chapter 2 Recycled Water Overview 
Recycled water standards are specified in the California Code of Regulations, Title 22, Division 4, 
Chapter 3 (Title 22). Recycled water is monitored by local, state, and federal regulatory agencies to 
ensure that it meets these strict standards. This chapter is intended to provide a general overview of 
Recycled Water Reuse and further definition of GWR and GWR-RW.  

2.1 Non-Potable and Indirect Potable Reuse 
The primary recycled water reuse opportunity evaluated in this study is indirect potable reuse (IPR), 
however discussion of non-potable reuse (NPR) is included since it was evaluated as a secondary reuse 
opportunity that may provide additional revenue to the District.  

NPR 

NPR refers to the use of recycled water for applications that do not require drinking water quality 
standards, including landscape irrigation (e.g., golf course, parks, roadway medians, and cemeteries), 
cooling towers and other industrial uses, toilet flushing, wetlands restoration, decorative fountains, and 
irrigation of food crops. NPR requires a source of supply, a dedicated recycled water pipeline to distribute 
the water, and a customer demand (end use) for the water.  

IPR 

IPR refers to the use of recycled water to augment drinking water supplies to be subsequently treated for 
potable use. IPR applications generally fit into two categories: groundwater recharge of recycled water 
(GWR) and reservoir augmentation (RA). GWR-RW utilizes natural soil aquifer treatment (SAT), while 
RA requires surface water treatment to meet drinking water quality standards. This Study focused on IPR 
through groundwater recharge (GWR-RW) and did not consider reservoir augmentation. 
 

2.2 Bunker Hill Groundwater Basin 
The Bunker Hill Groundwater Basin consists of alluvial material and is bounded by the San Gabriel 
Mountains, San Bernardino Mountains, Crafton Hills as well as several faults including the Banning, 
Redlands, San Andreas, Glen Helen, and San Jacinto faults. The basin is located within what is referred to 
as the San Bernardino Basin Area (SBBA) and stores approximately six million AF of water, which is the 
primary water source for the District’s service area. The basin is made up of two sub-basins: Bunker Hill 
A to the North-West and Bunker Hill B to the South-East. The District’s service area overlies Bunker Hill 
Basin B. The basin is adjudicated under the Western-San Bernardino Judgment of 1969 with a court-
appointed Watermaster including representatives from SBVMWD and Western Municipal Water District 
(Western). The proposed basin management process could be under the authority of the SBVMWD and 
Western Boards of Directors with inputs from other significant producers. The City of San Bernardino 
Municipal Water Department (SBMWD) and Western are responsible for managing a groundwater 
spreading/management program using imported SWP water as well as SAR water under the Seven Oaks 
Accord. The SBVWCD operates the artificial recharge facilities as part of this program and provides 
regular reporting of recharge activities to maintain basin equilibrium.  
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Plan. Based on the demands, it would be possible to serve NPR customers from a proposed conveyance 
system for an IPR. Providing these customers with recycled water for irrigation or other NPR uses will 
secure an additional revenue stream for the District.  
 
IPR Demands 
Demand for a GWR-RW project is defined by the service area’s potable water demand along with the 
water balance and the storage capacity within the local groundwater basin. A hydrogeological analysis 
and characterization of the Study area was performed to determine the basin’s available storage capacity 
and state of equilibrium as a result of current and projected pumping for potable water demands. The 
following section summarizes the Study area’s hydrogeological conditions.  
 

3.3 Hydrogeology 
The SBBA includes the Bunker Hill basin as well as the Lytle Groundwater Basin as shown in Figure 
3-1. The District’s service area overlies Bunker Hill Basin. Approximately 600,000 residents in the SBBA 
including the District’s service area depend upon this groundwater basin as their primary water source.  

Groundwater in the SBBA generally flows westerly from the SAR and Mill Creek and southeasterly from 
Lytle Creek and Cajon Creek toward the Pressure Zone area. The San Jacinto Fault generally runs 
perpendicular to the groundwater flow and acts as a barrier, or underground dam, causing the 
groundwater “pool” behind the fault to rise toward land surface in the form of high groundwater. The 
water in this area also rises due to the pressure caused by the water on the outer edges of the basin, which 
is at a higher elevation. The area defined by this high groundwater condition is located entirely within the 
City of San Bernardino and is commonly referred to as the Pressure Zone or the Area of Historic High 
Groundwater (AHHG). In the past, water levels in the AHHG rose high enough to cause artesian 
conditions (groundwater rising above land surface).  

The SBBA is also plagued by groundwater contamination plumes as shown in Figure 3-2. Contaminants 
have mainly been found within the shallow, unconfined member (from land surface to 75 feet below land 
surface), the upper water bearing zone member (between 75 feet and 300 feet below land surface) and the 
middle water bearing member (between 400 feet and 600 feet below land surface). Due to the presence of 
groundwater contamination and a high salt content, local water agencies deliberately avoid extracting 
groundwater from the unconfined member (UCM), portions of the upper water bearing member (UWB), 
and the middle water bearing member (MWB) (Geoscience 2009). 
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Chapter 4 NPR Overview 

This section summarizes findings from the District’s 2014 Water System Master Plan (WSMP) that 
pertain to the feasibility of producing disinfected tertiary recycled water for NPR uses. In that study, a 
market analysis was performed to identify potential recycled water customers and quantify potential 
recycled water demands. Preliminary distribution system element sizing and planning level cost estimates 
were developed as part of this study. Information provided herein was produced as a result of the WSMP. 

4.1 NPR Demand 
In order to identify potential recycled water customers the following potential uses were evaluated: 

 Landscape irrigation (cemeteries, freeways, parks, playgrounds, schools, golf courses, etc.) 

 Commercial and industrial uses (cooling, boiler feed, process water, laundry, car-washing, 
concrete mixing etc.) 

 Groundwater Recharge 
 Decorative fountains 
 Recreational lakes (restricted and unrestricted) 
 Other uses (dust control, soil compaction, street sweeping, sewer flushing) 

 
The District’s billing records were analyzed to identify potential customers with an irrigation billing 
classification and/or demand over 10 gallons per minute (gpm) (16 AFY). A total of 296 potential 
customers were identified representing a potable water demand of 3,028 gpm (4,873 AFY). Estimating 
potential recycled water demand from potable water demand considered the following criteria: 

 It was assumed that all irrigation billing accounts could be fully served by recycled water. 
 It was assumed that schools would be able to use recycled water to meet 50% of their irrigation 

needs in areas such as sports fields, lawns etc. 
 It was assumed that parks would be able to use recycled water to meet 80% of their irrigation 

needs. 
 It was assumed that 30% of the total demands from billing accounts associated with commercial 

or industrial uses could be met by recycled water. In such facilities, there are needs for on-site 
irrigation, industrial cooling etc. However, further study would be required to determine more 
specific demands for each customer. 

 Demands associated with commercial properties, apartment buildings, and trailer park 
communities were assumed to not have recycled water needs. While they have large water 
demands, these demands are typically associated with potable water uses. 

 Demands associated with temporary service accounts were assumed to have no recycled water 
needs. 

 
This results in an estimated potential recycled water demand of 1,383 gpm (2,229 AFY), primarily made 
up of landscape irrigation reuse applications. Table 4-1 summarizes the potential recycled water demand 
by customer type.  
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Table 4-1: Summary of Potential Recycled Water Customers  

 
Potential Recycled 

Potable Demands 
(AFY) 

Potential Recycled 
Water use  

(AFY) 

Percent of Recycled Water 
Use by Category  

(%) 
Fire Service 298 298 13% 
Landscape Irrigation 1,845 1,845 83% 
Church/School 235 81 4% 
Not Specified 201 0 0% 
Hospital 16 5 0% 
Residential Multi-Unit 101 0 0% 
Apartments 914 0 0% 
Trailer Park 469 0 0% 
Commercial/Industrial 280 0 0% 
Restaurant Lounge 184 0 0% 
Temporary Service 330 0 0% 
Total 4,873 2,229 - 

 
 
The feasibility of NPR is also a function of the achievability of distributing the recycled water to 
customers from the proposed WRP. In order to plan for distribution of recycled water a geographic 
assessment of potential customers must be performed, along with the possibility of conversion (requiring 
backflow preventers, separate meters, and associated piping and valving). By determining where clusters 
of different levels of demands are located, it then becomes possible to consider preliminary sizing of 
distribution piping, pumping stations and storage tanks. Serving these customers in groups can also be an 
opportunity for implementation phasing to meet regulatory and/or financial constraints. Nonetheless, the 
potential for NPR versus GWR-RW is substantively less given that there is insufficient demand in the 
region. Thus, the GWR-RW alternative appears to have more promise with the option of serving NPR 
customers which require minimal infrastructure.  
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SBVWCD and SBVMWD entered into a settlement agreement in 2005, whereby the agencies will work 
cooperatively to develop an annual groundwater management plan. SBVWCD is responsible for 
operating the region’s recharge facilities (spreading grounds) and is one of the active members of the 
Basin Technical Advisory Committee (BTAC) formed by the IRWMP stakeholders.  The BTAC is an 
open forum, hosted by the SBVMWD, where any interested stakeholders can participate.    

5.4 Type of Groundwater Recharge Project 
The GWR Regulations allow for two types of projects using recycled water: (1) surface application (e.g., 
spreading) and subsurface application (e.g., injection or vadose wells). The minimum treatment 
requirements are substantively different depending on the type of application. For surface application, the 
minimum treatment is disinfected tertiary recycled water. For subsurface application, the minimum 
treatment is reverse osmosis and advanced oxidation applied to the full volume of water recharged. 
Subsurface application was determined to be infeasible due to additional costs associated with advanced 
treatment, recycled water injection, and brine disposal. It is far more cost effective to utilize existing 
recharge facilities and augment current artificial recharge activities with GWR-RW. Consequently, for the 
remainder of the Study, the alternative considered was GWR-RW using disinfected tertiary recycled 
water. 

5.5  Availability of Diluent Water 
Diluent water is a necessary component of a GWR-RW project based on regulatory requirements 
discussed in Chapter 6. The primary source of diluent water is anticipated to be imported water obtained 
from SBVMWD since it is already used for recharge. Another potential source of diluent water could be 
stormwater complying with the GWR Regulations. The Montebello Forebay and Chino Basin GWR-RW 
projects, both of which apply disinfected tertiary recycled water via spreading, use imported water and 
stormwater as their diluent supply. For this Study the emphasis is placed on SAR water and imported 
SWP water because it is a more available and predictable diluent water source. Further analysis is 
required to determine implementation considerations associated with utilizing stormwater as diluent water 
for GWR-RW. It should be noted that the City of Redlands is currently recharging its basin without any 
diluent water with secondary treated recycled water. 

Further discussion of regulatory requirements with regards to diluent water is provided in Chapter 6 and 
site specific analyses are provided in Chapter 7 and Chapter 10. 

 Primary Diluent Water Source – Imported Water 5.5.1
SBVMWD is the SWP contractor that supplies imported water to agencies in the region including the 
District. Additionally, SBVMWD is obligated under the Western Judgment to recharge the basin, and on 
average provides approximately 32,400 AFY of imported SWP water (Geoscience, 2009). Additional 
recharge is provided by spreading SAR water in approximately the same volume as SWP water 
depending on seasonal and annual availability. Recharge requirements vary annually based on basin 
management accounting performed under the Western Judgment. Untreated SWP water is a good 
candidate for diluent water since it is already used for GWR by SBVMWD; artificial recharge credit 
would be preserved, providing a dual use for this groundwater.  

The SAR Spreading Grounds, operated by the SBVWCD could be considered for GWR-RW in this Study 
as this is a primary location for current artificial recharge activities. However, the SAR Spreading 
Grounds are located at a high elevation within the service area of the District, which presents economic 
challenges associated with energy requirements necessary to pump recycled water to this location.  
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 Secondary Diluent Water Source – Santa Ana River Water  5.5.2
The SBVMWD diverts SAR water at the Seven Oaks Dam upstream of reach 5 of the river. The 
SBVWCD utilizes this water for recharge at the Santa Ana River Spreading Grounds along with imported 
water. This may also be considered as a primary source of diluent water depending on the location of the 
selected recharge site, however, the use of this water may require significant additional infrastructure for 
delivery as diluent. Further investigation is required to determine costs associated with conveying SAR 
water to potential recharge sites. SBVWCD has rights to 10,400 AFY or more SAR water depending on 
availability beyond the rights allocated to senior water rights holders, which is variable.  

 

 Stormwater as a Diluent  5.5.3
Traditionally, allowances have been made in local basins (e.g. Chino Basin), during years of heavy 
precipitation, for stormwater to be captured and used as a diluent water source.  These strategies should 
be a part of the overall implementation program.  

 



 

 

Recycled W
 

October 2

 

Chapt

6.1 Int
The purpo
implemen
groundwa
and sever
the nine R
Water, for

 

6.2 Re

 R6.2.1

Division o
Protection
the jurisd
and GWR
recycled w
RW proje
also assum
(currently
be determ
 
State Wat
The SWR
resources.
The SWR
2014, the 
that provi
and users 
surface w
Code 121
 
Regional 
The Santa
and impl
groundwa
NPR perm
individual
 
The curre
depicted i
GWR Reg

   
1 Effective
Drinking W
was amend
pursuant to
issuing pot

Water Feasibi

014 

ter 6 R

troductio
ose of this cha
ntation of a G
ater replenishm
ral State laws
Regional Wa
rmerly the Ca

egulatory

Regulatory A

of Drinking W
n of public he
diction of the 
R-RW, and is
water and to 
ects, DDW ap
me responsib

y the RWQCB
mined or effect

ter Resources 
RCB is respo
. SWRCB ov

RCB issues Po
SWRCB issu

ides statewide
except GWR

water rights, in
1 Petition for

Water Qualit
a Ana RWQC
ements a reg

ater quality an
mits. The iss
l permits by t

ent (or potent
in Figure 6-1
gulations, the
                     

e July 1, 2014, 
Water, includin
ded giving the
o Chapter 7 of
table reuse perm

ility Study Fin

Regulator

on 
apter is to pro

GWR-RW proj
ment projects
, regulations,

ater Quality C
alifornia Depa

y Policy O

Agencies an

Water 
ealth and regu
Division of 

s mandated b
consider if u

pproves propo
bility for issu
B would issue
tuated during

Control Boar
onsible for th
ersees the all

olicies and Pl
ued General 
e authorizatio
R-RW and is 
ncluding chan
r Change). 

y Control Bo
CB provides lo
gional Water
nd beneficial 
suance of th
the RWQCB. 

ially interim)
1. The RWQC
e Santa Ana 
                    
the CDPH Dri

ng water reclam
 SWRCB (and
f the Californi
mits). 

al Report

ry Analys

ovide an over
ject in the Di

s in California
, and policies
Control Boar
artment of Pu

Overview

nd Authority

ulation of dri
Drinking Wa
y State law t

uniform criter
osed projects 
uing GWR-RW
e the permit). 
g Fiscal Year 2

rd 
he preservatio
ocation of wa
ans that apply
Waste Disch

on of all of T
intended to s
nges in disch

ard 
ocal impleme
r Quality Co
uses. Current

he SWRCB G
 

) process for p
CB would iss
Basin Plan, a
          
inking Water P
mation and pot
d thus the DDW
ia Water Code

 

sis 

rview of regul
istrict service
a is regulated
s, with differe
rds (RWQCB
ublic Health (C

y 

inking water 
ater (DDW), 
to develop cr
ria can be dev
and their Eng
W permits; w
It is not likely
2014/15.  

on, enhancem
ater resources
y to the use o
arge Require

Title 22 uses o
streamline pro
harges of was

entation of SW
ontrol Plan (
tly, the RWQ
General Orde

project appro
sue the permi
and State pol

Program was m
table water reu
W) the authori
e (Water Recla

C

latory and pe
e area. The us
d under the Fe
ent responsib
Bs), and the 
CDPH) Drink

and recycled
which establ

riteria for sur
veloped for d
gineering Rep
with input fr
y that this ch

ment, and re
s and coordin
of recycled wa
ements for Re
of recycled w
oject permitti
stewater to su

WRCB policie
(Basin Plan) 

QCB issues GW
er is intende

oval and perm
it based on re
licies. The ty

moved to the S
use. At the sam
ity to carry ou
amation sectio

Chapter 6 Reg

rmitting requ
se of recycled
ederal Safe Dr
ilities assigne
SWRCB Div
king Water Pr

d water in Cal
lishes uniform
rface water au
direct potable
ports (ER). SW
rom the jurisd
ange in perm

storation of 
nates the State
ater for GWR
ecycled Wate
water by prod
ing. The SWR
urface waters

es and regula
to protect s

WR-RW perm
ed to replace

mitting of GW
equirements c

ype of permit 

WRCB and na
me time, the Ca
ut the duties gr
ons 13500 – 13

gulatory Analy

uirements rela
d water for pla
rinking Wate
ed to the SW
vision of Dri
rogram.1  

lifornia falls 
m criteria for
ugmentation 

e reuse. For G
WRCB/DDW
dictional RW

mitting functio

California’s 
e’s nine RWQ
R-RW and NP
er (General Pe
ducers, distrib
RCB also allo
 (California W

ations and dev
surface wate
mits and indiv
e issuance of

WR-RW proje
consistent wi
(Waste Disc

amed the Divis
alifornia Water
ranted to a RW
3557, which in

ysis

6-1 

ated to 
anned 

er Act, 
WRCB, 

inking 

under 
r NPR 
using 

GWR-
W may 
WQCB 
on will 

water 
QCBs. 
PR. In 
ermit) 

butors, 
ocates 
Water 

velops 
r and 
vidual 
f new 

ects is 
th the 

charge 

sion of 
r Code 

WQCB 
nclude 



 

 

Recycled Water Feasibility Study Final Report Chapter 6 Regulatory Analysis
 

October 2014  6-2 

 

Requirement [WDR] and/or Water Recycling Requirement [WRR]) issued depends on how and where the 
recycled water is “discharged”.  

Figure 6-1: Current Regulatory Process for GWR-RW Projects 

 
1. ROWD – Report of Waste Discharge. 

 

If SWRCB/DDW becomes the permitting authority for GWR-RW projects, the possible approval and 
permitting process may follow the steps shown in Figure 6-2.  

Figure 6-2: Potential Regulatory Process for GWR-RW Projects  

 
 

6.3  Regulatory Analysis 
This Section provides an analysis of how current regulations may impact the District’s GWR-RW project 
and identifies issues that may require further investigation in order to better characterize recharge facility 
siting alternatives. These regulatory issues may impact other project requirement including treatment, 
design and implementation strategy. Several existing recharge facilities in the District’s service area have 
been evaluated for discharge of recycled water as discussed in Chapter 10. Several constraints must be 
considered from a permitting perspective while evaluating recharge facility sites. The following 
requirements may impact the recharge facility site location.  
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log Giardia cyst reduction, and a 10-log Cryptosporidium oocyst reduction using at least 3 treatment 
barriers. For each pathogen, a separate treatment process can only be credited up to a 6-log reduction and 
at least 3 processes must each achieve no less than 1.0-log reduction. Retention time credit is allowed for 
virus (only) of 1-log/month. 

RRT is the time recycled water must be retained underground to identify any treatment failure and 
implement actions so that inadequately treated recycled water does not enter a potable water system, 
including the plan to provide an alternative water supply or treatment. The minimum RRT is 2 months, 
but must be justified by the project sponsor(s). 

The greatest of the horizontal and vertical distances reflecting the retention times required for Pathogen 
Control or for RRT is utilized to establish the zone within which drinking water wells cannot be 
constructed (this effectively establishes a boundary between potable and non-potable use of the 
groundwater basin).  

For planning purposes, the GWR Regulations allow use of groundwater modeling to estimate residence 
time for project facility siting. A project sponsor must validate retention time using an added tracer or a 
DDW approved intrinsic tracer within the first three months of operation. 

RMC performed a groundwater modeling analysis for two proposed recharge sites, which is summarized 
in Chapter 7. Based on this work, an estimated 6-10 months of retention time will be required for the 
District’s GWR-RW project. The actual required retention time will be determined by the Division of 
Drinking Water (DDW) during the regulatory approval process.    

 California Water Code (CWC) section 1211 6.3.2
California Water Code (CWC) section 1211 requires that approval must be obtained from the SWRCB 
prior to making any change in the point of discharge, place of use, or purpose of treated wastewater that 
has historically been discharged to a surface stream.  Such approval may be required for implementation 
of a new recycled water facility that would result in reducing the discharge to the Santa Ana River.  Any 
new flows may be exempt from this requirement. The California Environmental Quality Act (CEQA) 
applies to non-exempt wastewater change petitions, and if the SWRCB does require a change petition, 
CEQA compliance will need to be completed prior to the SWRCB taking any action on the requested 
change petition. 

 

To avoid delays in implementing water recycling projects, it is important to coordinate the wastewater 
change petition with other approvals needed for the re-use project.  
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Figure 7-2
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Figure 7-3
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Table 8-4: Projected New Sewer Flow at Interception Points from Normal Population Growth 

Location 
2013 Existing 
(MGD) 

2017 Future  
(MGD) 

2022 Future 
(MGD) 

2035 Future 
(MGD) 

Service Area 0 0.66 1.49 2.98 

East of Sterling Site (Gravity) 0 0.20 0.45 1.09 

West of Sterling Site (Pumped) 0 0.46 1.04 1.89 

 

 Combined Flow Projection from Developments and Population Growth 8.2.4
Based on the findings in the sections above, Table 8-5 summarizes the total ADWF increase from both 
major development and population growth in the study area. This flow represents all new flow above the 
baseline year of 2013. Sewer flow is projected to be available from 2013 to 2035. Prior to year 2017, only 
normal population growth will contribute to the net flow increase in the system. The total additional flow 
will reach 0.66 MGD by 2017. Flow increase will occur most rapidly during periods of major 
developments assumed to be between 2017 and 2022. During this time, total flow increase will change 
from 0.66 MGD to 3.60 MGD. After 2022, the future flows gradually increase again with population 
growth through 2035 to approximately 5.09 MGD. 

Table 8-5: Projected Sewer Flow Increase at Interception Points (MGD) 

Location 
2013 Existing 
(MGD) 

2017 Future  
(MGD) 

2022 Future 
(MGD) 

2035 Future 
(MGD) 

Service Area 0 0.66 3.6 5.09 
East of Sterling Site (Gravity) 0 0.2 2.56 3.2 
West of Sterling Site (Pumped) 0 0 0 0 

 

8.3 Recommended Project Phasing 
 Treatment Capacity Phasing 8.3.1

The District has made the decision to treat all the existing wastewater flow in its service area and to 
implement plant expansions that will support future population growth and major developments. Based 
on future flows estimated in the WWCSMP the WRP would need to treat up to 7.2 MGD ADWF in 2017 
and at least 10 MGD by 2022 assuming that all developments will be built out in five years. It is possible 
that projected future growth is slower than the aggressive schedule described in the WWCSMP. This 
coupled with the effects of water conservation in the District’s service area may result in the need for less 
capacity in 2017 and delayed plant expansion. It is recommended that the District monitor the impact of 
water conservation efforts as well as the anticipated schedule for new developments in order to provide 
ample treatment capacity, while avoiding premature investment in plant expansion.  This will provide the 
ability to control the rate of expanding treatment capacity in the plant to match the wastewater flow 
projections. For the purpose of this study it is recommended that the plant be initially sized for 10 MGD 
while installing equipment required for treating up to 6 MGD in order to treat the initial flow for the plant. 
Plant expansions may be implemented as necessary to treat anticipated flows while considering the rate of 
development and impact of water conservation. If wastewater flows continue to grow as projected in the 
WWCSMP, the WRP would be expanded to an ultimate capacity of 12 MGD by 2035 
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 Infrastructure Sizing 8.3.2
In order to provide the capability for phased capacity upgrades, specific project components should be 
sized based on ultimate flow conditions when possible. The design of pumping stations, pipelines, 
buildings, and storage tanks should take into account projected capacity requirements in order to prevent 
costly future expansion improvements to such facilities. Project components are sized accordingly and 
discussed in Chapter 9. 

8.4 Evaluation of Septic Systems 
 Introduction 8.4.1

There are 770 customers within the District’s service area that have septic systems and are not connected 
to sewer system. An evaluation was performed to estimate the potential new sewer flow that could be 
generated if these customers were converted from septic systems and connected to the sewer system. This 
section summarizes the results of this evaluation. 

 Flows Generated by Septic System Conversation 8.4.2
In order to estimate the total sewer generation potential from these areas, household counts were 
estimated based on the number of developed parcels. The WWCSMP projects that a single dwelling unit 
will generate 245 gpd of sewer flow (Black & Veatch, 2013). The analysis concluded that septic system 
conversion of all 770 potential customers would produce approximately 0.18 MGD of new sewer flow in 
the service area.  

 Capital Costs Associated with Septic Conversion 8.4.3
A planning level cost estimate was prepared for the septic system conversions in the service area. The 
estimated cost for converting the 19 septic areas and connecting them to the sewer system is 
approximately $8 million to $12 million, which is approximately $10,000 to $15,000 per household. The 
cost for septic system conversions is typically the responsibility of the property owner. For the purpose of 
this Study, it is assumed that septic system conversions will be performed when the District can secure 
outside funding to assist in this endeavor. It is recommended that the District conduct a study to evaluate 
the cost of septic tank system conversion to sewer, potential funding opportunities, and the net cost to 
customers if any.  
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Table 10-3: Site Parameters at Mill Creek Spreading Grounds 

Parameters Site 2 

Size (Acreage) 66

Elevation (Feet) 1840

Recharge Type Diverted

Infiltration Rate (ft/day) 3

Recharge Capacity (MGD) 64.5

Diluent Water Available Santa Ana River water and State Project Water

Distance to Water Well <2 miles from Plant 125

Recharge activity in last water year (AF) 18,000
 

Recharge Site 3 - City Creek Spreading Grounds 

The existing City Creek spreading grounds are located north of 5th Street near Highway 210, within one 
mile from Plant 40. Figure 10-10 shows an aerial view of the City Creek spreading grounds. It had 
historically been used for surface water spreading of stormwater and runoff from City Creek and operated 
by the SBVWCD. This site was considered as a potential site for additional stormwater capture and in-
stream recharge in the 2012 Storm Flow and Capture Analysis report (Geoscience, 2012) conducted for 
the SBVWCD. According to the most recent water balance model, 7,564 AFY of stormwater can be 
recharged to groundwater at this location. 

The City Creek spreading grounds is undeveloped and would require significant construction to 
accommodate the discharge and dilution of IPR water into the spreading grounds. In 2011, this site was 
evaluated for use as a diverted stormwater capture and recharge basin (Geoscience 2012). A planning 
level cost estimate of $1.55 million was developed, which equates to $1.65 million in 2014 dollar. It 
should be noted that this cost is a point of reference, however further analysis is required to determine 
specific improvements required to use this basin for groundwater recharge of recycled water. The San 
Bernardino County Flood Control District also owns a portion of the spreading grounds and would 
require their approval and coordination to discharge IPR water into the spreading grounds 
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10.4 Project Alternatives 
The analysis presented above indicates that the highest ranking WRP site is the Sterling Property. This is 
relatively close to the Redlands Recharge Basin, which is one of the highest ranking recharge sites. The 
combination of a WRP at the Sterling Property with IPR recharge facilities at the Redlands Recharge 
Basin appears to be the best combination.  

It is recommended that the following the WRP at Sterling Property with IPR recharge at Redlands 
Recharge Basin project alternative be further considered for implementation: 
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Water Recycling Plant 

On-line research was conducted and identified the construction cost of eight MBR plants at capacities 
between 4 and 12 MGD that were constructed between 1998 and 2012. This cost data was escalated to 
2014 dollars and plotted against treatment capacity to develop a cost curve as the basis for determining 
the potential cost for the District to implement a new MBR WRP. The resulting construction cost of a 6 
MGD and 10 MGD WRP are presented in Table 11-1. It should be noted that these estimated costs are 
based on cost curves and not site specific conditions. Cost estimates can be developed to a higher degree 
of confidence in the future as better definition of the project evolves. 

Table 11-1: Estimated Cost of Water Recycling Plant 

Plant Capacity 

(MGD) 

Capital Cost 

($M) 

Design, Env, Admin1 

($M) 

Total 
Cost 

($M) 

6 49.1 12.3 61.4 

10 82.6 20.7 103.3 
1 25% for design, environmental documentation, administration costs 
 

Treated Water Conveyance System 

A treated water conveyance system is required to convey tertiary effluent to the Redlands Recharge Basin 
for GWR-RW. The system requires 18,000 LF of up to a 24-inch diameter pipeline to deliver up to 10 
MGD of treated water flow to the recharge basin. Construction cost of the pipeline was estimated using a 
per unit cost of $20 per inch-diameter per foot. Construction cost of the pumping station is estimated 
based on construction cost curves from Pumping Station Design (Sanks et al., 1989). SBVMWD has 
indicated it has rights to an existing 36-inch diameter pipeline that crosses the Santa Ana River in the 
Alabama Street Bridge. SBVMWD has indicated that they would allow the District to utilize the 36-inch 
pipeline. This estimate assumes that the District could use the existing pipeline at no additional cost. A 
summary of the treated water conveyance system improvements cost for each project alternative are 
shown in Table 11-2. 

Table 11-2: Estimated Cost of Treated Water Conveyance System 

Plant Capacity 

(MGD) 

Total Infrastructure Cost to Plant 

($M) 

Design, Env, Admin1 

($M) 

Total Cost 

($M) 

6 9.9 2.5 12.4 

10 12.2 3.0 15.2 
1 25% for design, environmental documentation, administration costs 
 

Total Project Capital Cost 

The cost estimates for each project component in the previous sections are presented based on projected 
flow phasing in Table 11-3. Phased implementation of a 10 MGD plant may be a viable alternative for 
the District. In the case that the District were able to take advantage of this approach due to the variables 
discussed in Section 8.3.1, an initial capacity of 6 MGD could be provided allowing for future expansion 
of the plant.  While this approach presents the opportunity for savings associated with the WRP, treated 
water conveyance costs would be sized for the ultimate capacity of 10 MGD. The total project cost 
estimate is considered a planning-level cost estimate and is based on information available at this time. 
The accuracy of the cost estimate will improve as greater project detail is developed over time.  
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Table 11-6: 20-year Cost Comparison 

District Cost Components 
No Project 

($M) 
6 MGD WRP  

($M) 

10 MGD WRP 

($M) 

District WRP 0 61.4 103.3 

Treated Water Conveyance 0 12.4 15.2 

Anticipated Wastewater System Improvements1 34.6 16.2 29.2 

SBWRF Treatment Costs 195.8 100.2 0 

District Treatment Costs 0 120 200 

Total Costs 230.4 310.2 347.7 

Value of Water Supply2 0 89.0 148.3 

Net Costs 230.4 221.2 199.4 

Average Monthly Cost Per Connection ($)3 37.79 36.29 32.71 

Incremental Cost Per Connection ($)4 7.21 5.71 2.13 

Incremental Percentage Rate Increase 24% 19% 7% 

Notes: 

1. Anticipated wastewater system improvements are included to account for potential avoided costs 
associated with project alternatives that could affect rates. 

2. The value of water produced as a result of each project alternative is based on the cost of 
imported SWP water currently used to recharge the groundwater basin, which is $662/AF. 

3. Based on an average of 25,400 connections over 20 years. 

4. Based on the current monthly cost per connection of $30.58 
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Chapter 12 Implementation Strategies 
Figure 12-1 summarizes the recommended implementation activities for the proposed project and 
associated timeline highlighting key decision points. This timeline shows that it would take more than 
two years after this Study is complete to start using recycled water for the GWR project operation.  

The timeline assumes that many activities take place concurrently and that a progressive design-build 
process is utilized for project construction, in order to meet the project milestone of being on-line by the 
third quarter of 2017. Further discussion of construction strategy is discussed in Section 12.4. 

Figure 12-1: Anticipated Implementation Timeline 

Year 2014 2015 2016 2017 
Feasibility Study                                  
                                  
Supplemental Studies                                 
                                  
Engineering Report                                 
                                  
Regulatory Approval                                  
                                  
Environmental Documents                                  
                                  
Institutional / Financial Efforts                                 
                                  
Public Outreach                                 
                                  
Preliminary Design                                 
                                  
Construction                                 
                                  
Operation                                 

 

12.1 Regulatory Strategy 
Components and timelines required to obtain regulatory approval to proceed with the development of a 
GWR-RW project in the District’s service area were developed based on the regulatory analysis 
conducted for the Study (see Chapter 6), and input received from a preliminary discussion with the 
Regulators. As noted in the regulatory analysis, authorization of a GWR-RW project would be the 
responsibility of the DDW/SWRCB and the Santa Ana RWQCB.  

The proposed project regulatory approval process addresses issuance of the GWR permit and 
environmental documentation process.  

 GWR Permitting Process 12.1.1
Effective July 1, 2014, the California Department of Public Health Drinking Water Program (including 
recycled water responsibilities) was transferred to the State Water Resources Control Board (SWRCB) 
and named the Division of Drinking Water (DDW). Also effective July 1, 2014, the CWC was amended 
such that the SWRCB (and thus the DDW) may carry out the duties and authority granted to a RWQCB 
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pursuant to Chapter 7 of the CWC (Water Reclamation sections 13500 – 13557, which include issuing 
potable reuse permits). The transition in permitting responsibilities will evolve over the 2014/15 state 
fiscal year. Thus, it is not clear at this time if the RWQCB will issue the GWR permit (as currently 
practiced) or if this responsibility will be the primary responsibility of the DDW. Nevertheless, timely 
approval of the proposed project will require close coordination and communication with DDW and 
RWQCB, a process that was started during this study.  

The process from planning to permit issuance involves a number of steps and collection of technical 
information as outlined below. Additional information is provided in Chapter 6. 

1. Project Sponsor Develops an Approved Outline for the Engineering Report: A GWR project 
sponsor must submit an engineering report to DDW and RWQCB for review and in the case of 
DDW for approval. To facilitate preparation and approval of the engineering report it is 
recommended that the project sponsor work with DDW and RWQCB to develop an approved 
outline for the report. 

2. Project Sponsor Submits Draft Engineering Report and ROWD: Typically both the draft 
engineering report and ROWD are submitted at the same time. The engineering report must 
describe how the proposed project will meet the final GWR Regulations, the RWQCB Water 
Quality Control Plan (Basin Plan), and applicable State Policies. Preparation of the engineering 
report involves compilation of substantive information and studies that address topics including 
but not limited to: 

o Project Overview and Participants 
o Description of Project Facilities 
o Source Control Program 
o Water Quality Characterization of Raw Wastewater and Tertiary Recycled Water 
o Description of the Groundwater Basin (Hydrogeology, Water Rights, Water Quality, 

Location of Drinking Water Wells) 
o Groundwater Recharge Impacts Based on Modeling 
o Diluent Water Sources, Water Quality, Source Water Assessment 
o Anti-degradation Assessment 
o Pathogen Control  
o Response Retention Time 
o WRF and Spreading Basin Operations 
o Contingency Plan 
o Proposed Monitoring Plan (Recycled Water, Diluent Water, Groundwater) 

3. Engineering Report Review and Approval: There are no statutory or regulatory deadlines for 
review or approval of the engineering report. The approval process is typically iterative, requiring 
modifications to the report as the review process progresses. Once approved, the DDW will issue 
an approval letter for the report.  

4. Project Sponsor Holds Public Hearing: Upon approval of the engineering report, the project 
sponsor in coordination with DDW would schedule and hold a public hearing. At the conclusion 
of the hearing, based on the approved engineering report and evidence provided at the hearing, 
DDW would issue a letter indicating that the proposed project meets all statutory and regulatory 
requirements. DDW no longer intends to issue Findings of Fact and Conditions for projects now 
that the GWR Regulations have been promulgated.  

5. RWQCB or DDW Issues Tentative Permit, Receives Public Comments, and Holds Permit 

Hearing: Depending on which agency assumes primacy for permitting, either the RWQCB or 
DDW would issue a tentative permit (WDRs and WRRs) for public review and comment. A 
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permit hearing date would be set (by the RWQCB or SWRCB), and a public hearing would be 
held for the tentative permit. The permit would be adopted at the hearing and go into effect 
immediately. A project sponsor may petition the permit to the SWRCB if it does not agree with 
the requirements. 

 CEQA / NEPA Documentation 12.1.2
The District must complete the California Environmental Quality Act requirements prior to 
issuance of the GWR permit. The CEQA process can be conducted concurrently with the 
preparation of the engineering report and/or facility planning/design. If the proposed project 
seeks federal funding, then the District must also satisfy the requirements of the National 
Environmental Policy Act (NEPA), which although similar to CEQA, has its own unique 
requirements and typically takes a longer time for approval versus CEQA documentation. A few 
of the substantive differences between NEPA and CEQA are as follows: 

 NEPA generally requires that any cost/benefit analysis prepared for the project be incorporated 
into or attached to the EIS. Incorporation of cost/benefit information is optional under CEQA 
unless it constitutes the basis for rejecting an environmentally superior alternative.  

 NEPA requires that the project and each of the alternatives be analyzed equally and compared. 
Under CEQA, the analysis of significant effects of alternatives can be evaluated in less detail than 
the effects of the proposed project; however, each environmental issue should still be addressed 
for each alternative to allow for comparison of impacts with the proposed project.  

 CEQA requires agencies to implement feasible mitigation measures. CEQA also requires the 
preparation of a Mitigation Monitoring or Reporting Program. 

 The standards of significance under NEPA generally are less sensitive than under CEQA.  

 It is generally the case that the time commitment for a NEPA process involving an EIS will be 
longer than the CEQA process.  

12.2 Institutional Arrangements 
There are several entities that require involvement in the implementation of this project. Several of them 
have been engaged on a preliminary basis; however, further institutional coordination is required in order 
to establish a cooperative strategy that proves to be mutually beneficial for all parties. This section will 
highlight specific issues that must be addressed with specific project stakeholders. 

City of San Bernardino 
 Wastewater Treatment: The District must come to an agreement with the City of San 

Bernardino regarding the District’s plans to treat wastewater flows currently treated by SBWRF. 
This will result in modifications to the JPA.  

City of Redlands 
 Recharge Facility Site: The District must engage with the City of Redlands to discuss the 

potential use of the recharge basins located adjacent Redlands Wastewater Treatment Facility. 
An agreement must be made in order to move forward developing the project with the planned 
use of this site.  

 Production Wells: Groundwater modeling conducted as part of this study has suggested that 
nearby production wells may not be adversely impacted as a result of GWR-RW at the Redlands 
Recharge Basin, however further analysis is required as part of the Engineering Report to 
confirm that this is the case. In the case that recycled water has insufficient travel time in the 
basin and Redlands potable water wells are adversely impacted, such wells may need to be taken 
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out of service. Under such circumstances, it is anticipated that the District would be responsible 
for either modifying the wells with well packers to force the well to withdraw from levels 
without recycled water and/or providing a means of producing an equal amount of replacement 
water to the City of Redlands; however, specific terms are to be negotiated.  

San Bernardino Valley Municipal Water District 
 Diluent Water: The District should engage with the SBVMWD in discussions regarding how to 

optimize the existing groundwater recharge and management operations of the SBVMWD 
toward credits for any required levels of dilution water credits.  SBVMWD is engaged in 
significant groundwater recharge activities that potentially represent acceptable levels of dilution 
water credits.  By working collaboratively with SBVMWD and the RWQCB, there is a 
significant opportunity for the District to meet the regulatory requirements while enhancing the 
overall groundwater management strategies of SBVMWD.    

 Diluent Water Infrastructure: The District should engage with SBVMWD to discuss the 
potential for utilizing SBVMWD’s existing imported water conveyance systems in order to 
deliver diluent water for GWR-RW. 

 Habitat Conservation Plan:  The District should explore possibilities of mutually beneficial 
opportunities for recycled water development with the SBVMWD. 

San Bernardino Valley Water Conservation District 
 Recharge Facility Site: In the event that the use of the SAR Spreading Grounds or Mill Creek 

Spreading Grounds as a site for GWR-RW is selected, this will require the approval of the 
SBVWCD. An agreement must be made in order to move forward developing the project with the 
planned use of this site.  

 Diluent Water: The District must engage SBVWCD in discussions regarding the use of SAR 
water and stormwater as diluent. The District could utilize the SAR supply that SBVWCD 
allocates to groundwater recharge on an annual basis, however depending on the location of the 
selected recharge site, this supply may need to be conveyed to an alternate location from 
SBVWCD’s current recharge activities. Altering SBVWCD’s groundwater recharge location may 
require a hydrogeological analysis to evaluate the impact and confirm that the altered recharge 
activities will provide comparable benefits to the basin. 

 Stormwater: The District must engage SBVWCD in discussions regarding the use of existing 
stormwater diversion and conveyance infrastructure in order to utilize stormwater as diluent 
water. 

12.3 Funding Strategies 
 Sources of Capital Funding 12.3.1

A variety of options exist for the District to secure capital funding of the project. The following potential 
funding sources are discussed in this section: 

 Grants and Loans 

 Municipal Revenue Bonds 

 State Revenue Bonds 

 Revenue Sources 
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Grants and Loans 
Grant funds and loans may be available from State or Federal agencies for eligible projects. Table 12-1 

summarizes potential GWR-RW project funding sources.  

The State Revolving Fund (SRF) Loan Program provides low-interest loan funding for construction of 
publicly-owned wastewater treatment facilities, local sewers, sewer interceptors, water reclamation 
facilities, as well as, expanded use projects, such as implementation of non-point source projects or 
programs and stormwater treatment. Available loan amounts range from $200 to $300 million annually. 
Under the general terms of the program, loans with a 30-year term carry an interest rate equal to one-half 
the most recent State General Obligation Bond Rate, typically 2.5% to 3%.  However, in response to the 
current drought, the SWRCB has made a total of $800 million in SRF loans funds available at 1%, 30-
year terms. The application process is continuous, but it is recommended that the District initiate this loan 
application process as soon as practical as there is no obligation to finalize a loan if alternative funding is 
secured by the District. 

Table 12-1: Grant and Loan Programs 

Program Agency Status Summary 

Water Recycling 
Facilities Planning 
Grant Program 

SWRCB Active 

Covers 50 percent of eligible costs up to 
$75,000 for facility planning for recycled 
water facilities and distribution system 
projects.  

Water Recycling 
Construction Funding 
Program 

SWRCB Active 

Covers 25 percent of eligible costs up to 
$5 million grants for construction of 
recycled water facilities and distribution 
system projects. Low interest SRF 
Loans are also available through this 
program. 

Prop 84 Round 3 
Implementation Grant DWR & SWRCB 

Under 
Development 
(Spring 2015) 

Prop 84 Integrated Regional Water 
Management Plan (IRWMP) Grant 

Prop 1 Water Quality, 
Supply, and 
Infrastructure 
Improvement Act of 
2014 

DWR & SWRCB Under 
Development  

$510 million allocated to IRWMP and 
$725 million for Water Recycling 

Title XVI WaterSMART 
Program 

United States 
Bureau of 

Reclamation 
(USBR) 

Awaiting 
reauthorization 

$21.5 million in competitive grants for 
water reuse and recycling projects. 
Construction funds only for projects 
specifically authorized by U.S. 
Congress. 

 

Municipal Revenue Bonds 
Municipal Revenue Bonds are long-term debt obligations for which the revenue of the issuer is pledged 
for payment of principal and interest. The security pledged is that the project will be operated in such a 
way that sufficient revenues will be generated to meet debt service obligations. 

Typically, issuers provide assurances to bondholders that funds will be available to meet debt service 
requirements through two mechanisms: provision of a debt service reserve fund or a surety and a pledge 
to maintain a minimum coverage ratio on the outstanding revenue bond debt. To the extent that the 
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borrower can demonstrate achievement of coverage ratios higher than required, the marketability and 
interest rates on new issues may be more favorable. 

State Revenue Bonds 
Since this is a long term plan and there is interest in the California State Legislature to support water 
recycling through State Bonds, there will likely be additional State Bond money that will be available at a 
future date. For example, Proposition 84, which was passed in the November 2006, allocates up to $1 
billion to Integrated Regional Water Management Plan (IRWMP) projects. Hence, the agencies should 
inform their state legislators of the project plan to gain their political support, which may take upwards of 
two years to accomplish. 

Certificate of Participation Bonds 
Certificate of Participation (COP) Bonds are tax-exempt bonds secured with revenue from an equipment 
or facility lease. While technically avoiding long-term debt through utilizing a COP bond, the District 
may obtain resources needed for implementing capital improvements without having to obtain a public 
vote while complying with California debt limitation laws. COP’s are structured such that the ownership 
of the facility, land, or equipment may be vested in a third party entity that would then lease the asset 
back to the District, providing use or occupancy of the asset in return for lease payments from the 
District’s general fund.  The third party entity assigns the lease payments to a trustee, who then remits 
payment to investors of the COPs. 

Revenue Sources 
Revenue sources typically fall into the categories of connection fees, water availability standby charges, 
system charges, property taxes, and commodity rates. 

Connection fees are a commonly used funding source that are paid by developers or individual new 
connections for the equivalent cost of constructing new water facilities to serve other users to offset the 
demand created by the development. Connection fees are determined by the overall costs, the allocation 
to these costs to various benefit zones and the number of new connections expected in each of the benefit 
zones.  

Commodity rates are the per volume unit rates the purveyor charges for supplying water. For this project, 
it is likely that a water extraction fee would be established for removing water from the recharged 
groundwater. Also, many banking programs charge a volumetric (commodity) fee per AF of storage per 
year. This then would be passed along to ultimate consumers by the retailing agency. 

Summary 
Given the timing of the project, the most promising source of funding is the Water Recycling Funding 
Program offered by the SWRCB. The District should apply for the facilities planning grant as well as the 
construction loan/grant options offered under this program. Retroactive funding of eligible construction 
costs incurred on or after January 1, 2004, will be available for projects that have started construction 
prior to receiving a funding commitment from the SWRCB.  

Another viable source of funding for the project is Proposition (Prop) 84 dollars provided through the 
IRWMP process. Although the District is a member agency of the Upper Santa Ana Region IRWMP, the 
region has not gone through the Department of Water Resources’ (DWR) Regional Acceptance Process in 
order to be eligible for such funding. The Upper Santa Ana Region IRWMP is currently being revised in 
preparation for eligibility in future grant programs. Depending on the timing of completion of the 
IRWMP and regional acceptance process, the District may benefit from applying for the 2015 Prop 84 
Round 3 Implementation Grant. The District should therefore line up the project through the IRWMP 
process.  
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Additionally, the District should track the progress of funding opportunities from the Proposition 1 Water 
Quality, Supply, and Infrastructure Improvement Act of 2014.  

Realistically, an outside source of funding would not cover the entire capital cost for the project, so some 
form of local funding, such as a bond or certificates of participation will be needed. The most appropriate 
source of local funding would need to be established through the development of a financial plan. The 
debt from capital funding as well as O&M costs would be paid through revenue sources, which typically 
fall into the categories of connection fees, water availability standby charges, system charges, commodity 
rates, and property taxes.  

12.4 Construction Strategy 
The District is facing the challenge of implementing a WRP prior to completion of new residential 
developments in the service area that would otherwise drive significant capital improvements to the 
wastewater collection system required to deliver sewer service to new residents. In order to meet this 
schedule the WRP must be operational by the third quarter of 2017, which requires several 
implementation tasks to occur simultaneously as indicated in Figure 12-1. The facilities planning, design, 
and construction activities must all be compressed into a two year period. The optimal way to facilitate 
such a schedule would be to employ a progressive design-build (DB) construction process. There are 
several advantages to utilizing such a process when compared to a typical design-bid-build (DBB) 
process. Recent increased use of collaborative project delivery methods such as progressive DB has 
resulted in owners reporting quality projects being delivered on time and within budget. This section 
provides an overview of each of the progressive DB and DBB processes, describes advantages and 
disadvantages, and recommends strategies for successful implementation of a DB construction project.  

 Traditional Design-Bid-Build 12.4.1
The traditional DBB process typically involves the owner, designer, and builder for implementing a 
construction project. The designer and builder operate under separate contracts with the owner. The 
owner typically selects a designer based on qualifications and a detailed proposal specific to the project. 
The designer prepares bid documents, working with the owner to provide a design that meets the project 
needs, while managing estimated costs and implementation challenges. The final design package is issued 
for public bid so that general contractors have an opportunity to compete for the construction contract. 
The general contractor becomes responsible for constructing the project and securing any necessary 
subcontractors. Often times the designer may play a role in construction support services during the 
construction process in order to resolve any construction issues and approve the use of specific equipment 
and materials selected by the contractor for installation. The general contractor hands over the project to 
the owner upon completion. 

 Progressive Design-Build 12.4.2
The progressive DB process typically involves the owner and a design/build entity under a single 
contract. In this arrangement, the designer/builder takes on any risks associated with design flaws. In 
some cases the designer/builder are two separate entities teamed to work together during implementation. 
The owner typically selects the designer/builder based on qualifications and negotiates a guaranteed 
maximum price (GMP) for the project when the project has been sufficiently defined. The District’s 
headquarters facility was successfully constructed utilizing a design-build delivery method.  The owner 
works closely with the designer/builder during the design and construction processes, while managing 
estimated costs and implementation challenges. If the owner accepts the GMP, then the designer/building 
is authorized to begin construction activities prior to completion of final design as appropriate. The owner 
has the opportunity to provide input during design and construction. The project is handed over to the 
owner upon completion. Advantages related to utilizing a progressive DB process are discussed in detail 
below: 
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Cost 
The DB construction process provides a more efficient use of the owner’s funding for a project. In a 
traditional DBB process, owners invest in the procurement of a designer and builder separately. These 
two separate procurement processes can be costly and time consuming for owner as well as the designer 
and builder. One cost related challenge presented in DB projects is that a detailed construction cost 
estimate cannot be developed prior to committing to the project since it has not yet been designed. 
However, this presents the owner with the opportunity to customize the design with the designer/builder 
and meet the planned budget. Other cost savings opportunities associated with DB when compared to 
DBB are as follows: 

 Communication efficiencies and integration between design, construction engineering, and 
construction team members throughout project schedule; 

 Reduced construction engineering and inspection costs to the owner when these quality control 
activities and risks are transferred to the design-builder; 

 Fewer change orders resulting from more complete field data and earlier identification and 
elimination of design errors or omissions that might otherwise show up during the construction 
phase; 

 Reduced potential for claims and litigation after project completion as issues are resolved by the 
members of the DB team; and 

 Shortened project timeline that reduces the level of staff commitment by the DB team.  

Schedule 
The need for an aggressive schedule is the primary driver for utilizing a progressive DB process for 
implementation of the District’s WRP. By streamlining the designer/builder procurement process and 
beginning construction simultaneously with design, the owner has the opportunity to significantly reduce 
the implementation schedule. Additionally, early contractor involvement enables construction engineering 
considerations to be incorporated into the design phase, which enhances the constructability of the 
engineered project plans and reduces time spent on change orders in a DBB process. 

Quality 
The progressive DB process promotes greater focus on quality control and quality assurance associated 
with the continual involvement of the design team throughout implementation. Additionally, project 
innovations may be customized based on owner requests, unforeseen project needs, and/or contractor 
capabilities. Other benefits associated with owner interaction in a DB process include: 

 Cost analysis of project of available component options can be made as the project progresses; 

 Scope adjustments can be made as necessary due to capital constraints; and 

 Owner may provide input on the use of local subcontractors. 

 

Table 12-2 provides a summary of advantages and disadvantages to the owner when implementing a 
progressive DB construction project.  
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Table 12-2: Pros and Cons of Progressive Design-Build Process 

Advantages Disadvantages 

 Fast and inexpensive procurement process  Construction cost is unknown at contract signing 

 Reduced design/construction schedule  Cost is determined through negotiated and 
competitive processes 

 Capital budget management  

 Flexibility to complete work based on funding  

 Increased participation in project development  

 Better opportunities for local subcontracting  
 

 

 Progressive Design-Build Success Strategies 12.4.3
The following strategies are intended to assist owners in implementing a successful DB process: 

 Choose a qualified project team to work with; 

 Consider the approach presented by the potential designer/builder; 

 Establish a process for making decisions efficiently; 

 Involve key stakeholders early in the design process; 

 Conduct regular meetings with designer/builder senior management to review project status and 
issues; 

 Jointly address permitting issues, track them, and press agencies for action; 

 Manage land acquisition and construction easements as early as possible; 

 Communicate capital availability and constraints and integrate in the project execution plan; and 

 Celebrate interim success milestone.  
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