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Recycled Water Feasibility Study
SUPPLY AND TREATMENT ALTERNATIVES

1.0 INTRODUCTION

In collaboration with the City of Pomona (City or Pomona) and Monte Vista Water District
(MVWD), Inland Empire Utilities Agency (IEUA) has requested Carollo Engineers to analyze
future opportunities to increase the water supply within the region, which are discussed in
this Recycled Water Feasibility Study (Study). To initiate the analysis, alternatives were
evaluated that assessed the viability of potential supply sources and the interconnection
between facilities owned and operated by the City, MVWD, and IEUA to convey treated water
to direct use recycled water customers, groundwater recharge basins, and aquifer storage
and recovery (ASR) well locations. Each of these is discussed in further detail in the
proceeding sections. The top three ranked project alternatives were then selected and
analyzed in more detail to determine the most cost effective and beneficial interagency
project alternative.

2.0 SUPPLY SOURCES AND EXISTING INFRASTRUCTURE

As part of this analysis, six potential supply sources were identified to supplement the water
supply within the region along with existing infrastructure to convey treated water to direct
use recycled water customers, groundwater recharge basins, and ASR well locations. The
potential supply sources and the existing infrastructure are described by agency in the
proceeding subsections. The location of the potential supply sources and the existing
infrastructure are shown on Figure 1.

2.1 IEUA Supply Sources and Existing Infrastructure

The potential supply sources analyzed within IEUA's service area included brine from the
Northern and Southern Non-Reclaimable Wastewater (NRW) system. The location of the
NRW system is depicted on Figure 1 and the historical flow from the NRW system is listed in
Table 1. As shown in Table 1, the average annual flow from the Southern NRW pipeline is
approximately 3.5 mgd and the average annual flow from the northern NRW pipeline is less
than 0.1 mgd. The flow into the northern NRW pipeline also fluctuates with inflow occurring
mostly during summer months and limited to no flow in winter months.

To convey recycled water to direct use customers and groundwater recharge basins within
IEUA's service area, IEUA's regional recycled water distribution system could be utilized. In
addition, the basins included as part of this Study are currently operated by IEUA. The basins
include Brooks, College Heights, Upland, and Montclair, which are located within
Management Zone 1 of the Chino Groundwater Basin, which is described in further detail in
Section 3.0.
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Table 1 Potential Supply by Source
Recycled Water Feasibility Study

IEUA
PWRP Southern NRW Northern NRW
Recycled Water Flow Flow
(mgd)®? (mgd)® (mgd)®

2011 4.2 3.2 <0.1
2012 3.9 3.4 <0.1
2013 3.9 3.4 <0.1
2014 3.8 3.8 <0.1
Average (mgd) 3.9 3.5 <0.1

Notes:

(1) Based on data provided by the City and IEUA. Since complete historical data was not
available for Spadra Well 19, the AEP brine flow, and Well 37, the average flow provided in
available data was utilized in this analysis

(2) The average effluent flow from PWRP is approximately 8.1 mgd. The City is allocated two
thirds of this flow for recycled water usage, which equates to approximately 5.4 mgd. The
average recycled water usage of 1.5 mgd was deducted from the City's allocated effluent flow
to estimate future available flow. An additional 1.5 mgd of potential recycled water usage is
estimated, which would reduce the average available flow from 3.9 mgd to 2.4 mgd.

2.2 Pomona Supply Sources and Existing Infrastructure

The potential supply sources analyzed within the City's service area included recycled water
from the Sanitation Districts of Los Angeles County's Pomona Water Reclamation Plant
(PWRP), groundwater from Spadra Basin (Wells 19, 28, and 31), and brine from the City's
Anion Exchange Plant (AEP) and the ion exchange facility at Well 37. As shown in Table 1,
the available average annual flow from PWRP is approximately 3.9 mgd. This total is based
on the allocation of two-thirds of the effluent flow from PWRP, which is approximately
5.4 mgd, and excludes approximately 1.5 mgd of existing recycled water demand. Since the
available PWRP flow and the recycled water usage fluctuate and approximately 1.5 mgd of
future demand is anticipated to connect to the City's recycled water system, it is assumed
that the variation in flow from the City would be offset with the usage of IEUA's recycled water
to maintain a constant supply. In addition, Spadra Basin Wells 19, 28, and 31 were
considered potential supply source options that could be utilized to blend with the City's
recycled water supply. However, based on input from City staff, Spadra Well 28 is
occasionally utilized to supplement the City's potable water system and Spadra Well 31 is no
longer operational. Therefore, Spadra Well 19 was considered the best supply source option.
In addition, Well 19 is located within 20 feet from an existing recycled water pipeline and has
a capacity of approximately 0.5 mgd. Brine from the City's AEP plant and Well 37 were also
considered potential supply sources. The average annual brine flow from the AEP plant is
approximately 3.2 mgd and the average annual flow from Well 37 is approximately 1.0 mgd,
which was based on data presented in the City's Integrated Water Supply Plan (RMC, 2011).
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To convey the treated flow into IEUA's service area, the City would need to utilize existing
recycled water infrastructure that would be expanded to connect into IEUA's service area.

2.3 MVWD Supply Sources and Existing Infrastructure

Supply sources from MVWD were not considered in this analysis. However, MVWD has
property and infrastructure available to convey treated water in the northwestern portion of
the Chino Groundwater Basin as well as sites that could be utilized for advanced treatment
and injection facilities, such as Plant 28 and Plant 34 and ASR Wells 4, 30, 32, and 33, which
are depicted on Figure 1.

3.0 WATER QUALITY CONSIDERATIONS

Six potential water sources identified in the previous section were considered for this project.
A summary of water quality data for each source is listed in Table 2. As listed, water sources
1 and 2 have total dissolved solids (TDS) concentrations well below 1,000 mg/L and non-
detect levels of BOD. Water source 4 has moderate levels of TDS and BOD, and water
sources 3, 5 and 6 have very high TDS concentrations, ranging from almost 20,000 mg/L on
the low end, to over 90,000 mg/L (almost three times saltier than seawater) on the high end.
Due to the very high salinity and the very high associated costs to treat water sources 5 and
6, they were eliminated from consideration.

Table 2 Supply Source Water Quality
Recycled Water Feasibility Study
IEUA

Water Quality for Selected Range of Parameters

Potential Water
Source and Name TDS BOD TSS Calcium Sodium Sulfate Chloride
Spadra Well 19 -

1 670 NAD®  NA® 130 30 140 a7
Pomona

2 Recycled Water 570 <3 <2 68 103 75 140
- Pomona

g NothemNRW 19600 100 100 30 7,000 NA 83800
Line - IEUA
Southern NRW

4 Line - IEUA 2,735 400 384 225 480 NA 753

5 AEP IX Brine - 36,100 700@ NA 91 NA 2,600 16,900
Pomona

g Well36IXBrine o) 459 20002 g5 163 NA 6,200 42,000
- Pomona

Notes:

(1) Not Available
(2) Estimated from COD value
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Accordingly, source waters 1, 2, 3, and 4 were carried forward as standalone sources for
consideration in the alternatives that were developed. Because sources 1 and 2 arose in the
same area of the City and have similar water quality, these sources were combined into a
single source for developing project alternatives. Source water 3, despite its high TDS, was
also initially considered in one alternative due to its proximity to the recharge areas. However,
this source was later eliminated from consideration due to the minimal volume available for
treatment, its high variability of flow, and its high TDS.

Upon the initial screening of the potential water supply sources, the viable source alternatives
were analyzed with various treatment options. Without advanced treatment, the City's
recycled water and Spadra Well 19 (sources 1 and 2) water would improve the water quality
within the Chino Basin by surface spreading. By implementing the use of advanced treatment
for water sources 1, 2, and 4, salinity levels would be further improved and provide a higher
quality supply source for surface spreading or injection at ASR well locations. Due to the
higher levels of BOD in water supply source 4, the advanced treatment process would require
biological treatment such as a Membrane Bioreactor (MBR) process while water sources 1
and 2 could be fed directly to an advanced treatment (microfiltration (MF) and reverse
osmosis (RO)) train. Conventional and advanced treatment alternatives are further discussed
in Section 5.1.

The water quality analysis identified two viable water sources that were carried forward in the
feasibility analysis: A combination of water sources 1 and 2 and water source 4. Various
combinations of these sources were used to develop potential alternatives.

4.0 EXISTING GROUNDWATER CONDITIONS

In order to develop and analyze potential groundwater recharge alternatives, existing
groundwater basins were selected for analysis in the northwestern portion of IEUA's service
area. The basins included Brooks, College Heights, Upland, and Montclair, which are located
within Management Zone 1 of the Chino Groundwater Basin. At this time, Brook Basin is the
only basin on the western side of Management Zone 1 that is regulated to recharge recycled
water. College Heights, Upland, and Montclair have the capacity to recharge recycled water,
but would require new infrastructure, regulatory approvals, and monitoring facilities prior to
the implementation of a recharge project. To calculate the recharge potential at each site, the
infiltration rates provided by IEUA were utilized, which are presented in Table 3. As listed in
Table 3, the total estimated recharge volume for the listed basins is approximately
19,700 acre-feet per year (AFY), or 17.7 million gallons per day (mgd). Conditions such as
weather, regulatory/environmental constraints, and proximity to existing drinking water wells
have an impact on whether a site is considered feasible for recycled water spreading.
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Table 3 Estimated Infiltration Rates
Recycled Water Feasibility Study
IEUA
Recycled Water Recharge Potential
Estimated Effective Recharge Recharge
Infiltration Rate Recharge Area Volume Volume
Basins (ft/day)® (acres)® (AFY)® (mgd)®

College Heights E. 3.0 3.3 3,600 3.2

College Heights W. 3.0 4.1 4,500 4.0

Montclair 1 1.0 5.7 2,100 1.9

Montclair 2 1.0 8.6 3,100 2.8

Montclair 3 1.0 3.9 1,400 1.3

Montclair 44 1.0 3.4 1,200 1.1

Upland 1.0 10.5 3,800 3.4

Total N/A N/A 19,700 17.7

Notes:

(1) Infiltration rates based on data provided by IEUA.

(2) Effective recharge areas were based on basin storage data provided by IEUA.

(3) The estimated recharge volume assumes the maximum spreading potential that can occur in
year. Therefore, a 12 month duration was utilized. Weather conditions and regulatory
changes may impact the estimated recharge volume.

(4) Standing water occurs within Montclair Basin 4 during storm events.

To assist with the analysis of site selection and assessing the groundwater impacts
associated with recharging at the selected sites, Tom Harder & Company conducted a

groundwater impact analysis. A full report on the groundwater impact analysis is included in
Appendix A of this Study. In this assessment, areas within the Chino Groundwater Basin with
land subsidence issues and plumes were identified along with the location of existing drinking
water wells, which are shown on Figure 2. To analyze the impact of recycled water recharge

in the northwestern area of Management Zone 1, a two-dimensional analytical flow model

was run to assess travel times and groundwater levels.
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Based on the initial review conducted by Tom Harder & Company, together with input from
IEUA and City staff, it was determined that recycled water recharge at Brooks Basin is
currently maximized and the ability to mitigate land subsidence is not possible since the basin
is located south of the area of concern. Therefore, Brooks Basin was not considered as an
ideal site for future recharge, and was not considered further. The College Heights Basin and
Upland Basin were also evaluated. Although both sites appear to be ideal recharge locations
and would assist in mitigating land subsidence, both basins are located furthest north from
potential advanced treatment plant sites that are owned by MVWD and would require
additional infrastructure to implement groundwater recharge. Therefore, Montclair Basin was
selected as the most feasible location for the groundwater modeling analysis due to its
proximity to the area of land subsidence, capacity to recharge, and proximity to existing
infrastructure. For conservative planning purposes, a flow rate of 4.4 mgd was utilized, which
was based on the total average flow of Spadra Well 19 (0.5 mgd) and City's available recycled
water flow (3.9 mgd). In the future, the flow from the City may be reduced with the connection
of new recycled water customers to the system. It is anticipated that the offset of flow from
the City would be supplemented with IEUA's recycled water to maintain a constant supply.
By utilizing a higher estimated flow rate, the largest groundwater impacts are demonstrated.

The results of the groundwater modeling analysis in Appendix A demonstrate that Montclair
Basin cells 1 and 3, which have a total recharge capacity of 3.1 mgd as listed Table 3, are
the most optimal cells to recharge recycled water. Montclair Basin cell 2 is within close
proximity to a drinking water well (MVWD 26) and cell 4 has standing water at various times
throughout the year. Additional analysis would be required to further evaluate the travel times.
However, this analysis demonstrated that the travel time range in cells 1 and 3 would average
approximately 6 months at a flow rate of 4.4 mgd, which is shown on Figure 3. Since the
ability to recharge in cells 1 and 3 is limited to 3.1 mgd, the travel time would be extended. In
addition, the modeling analysis showed that by recharging at Montclair Basin, groundwater
levels increase by approximately 50 feet, which would improve land subsidence in the area.
There are also no impacts to nearby plumes. Weather constraints that may affect the ability
to recharge at Montclair Basin could be mitigated by the implementation of ASR wells, which
would provide operational flexibility during storm events. This is discussed further in
Section 5.3.
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5.0 DEVELOPMENT OF ALTERNATIVES

Upon the initial review of the available water supply sources, varying water qualities, different
pipeline routes, various recharge basins, and differing levels of treatment, six project
alternatives (one with a sub-alternative) were identified, which are listed in Table 4. The list
of alternatives were utilized to evaluate the feasibility of interconnecting the City, MVWD, and
IEUA's recycled water systems for direct use to recycled water customers, spreading at
groundwater recharge basins, and injection at ASR well locations.

Since the water quality and point of origin of Spadra Well 19 (source 1) and the City's recycled
water (source 2) are similar, the sources were combined to provide a source of tertiary quality
water. The Southern NRW pipeline (source 4) remained an independent supply source due
to the high BOD and TSS, which necessitates a greater level of treatment. The available
supply and treated capacity from each of the sources is listed by project alternative in Table 4.

Based on the water quality of the selected supply sources, three treatment processes were
considered that would produce water suitable for ground water recharge. The treatment
processes include conventional treatment, membrane microfiltration (MF) followed by
reverse osmosis (RO) and advanced oxidation, and biological treatment followed by reverse
osmosis and advanced oxidation (UV/AOP). These treatment alternatives were selected
based on the latest groundwater recharge regulations and are described in further detail in
Section 5.2.

To convey the two water supply sources from the City to potential advanced treatment
facilities for groundwater recharge or ASR well injection, several pipeline routes were
considered. Working with City and IEUA staff, a route along Orange Grove Avenue and
Orchard Street was selected to convey recycled water from the City to the spreading basins
and ASR wells. A route running north along Monte Vista Avenue was selected to convey
either raw or treated water from the Southern NRW pipeline to the recharge locations. Based
on the groundwater impact analysis discussed in Section 4.0, Montclair Basin and MNWD's
ASR Wells 30 and 32 were selected as the targeted sites for recharge. The alternative
alignments are listed in Table 4 and discussed in further detail in Section 5.0.

5.1 TREATMENT ALTERNATIVES

Two treated water qualities were considered for the project alternatives evaluated. The first
was chlorinated tertiary effluent water and the second was Advanced Treated recycled water.
These two recycled water qualities would be subject to different regulatory requirements and
would impact whether spreading versus direct injection could be implemented, the
groundwater travel time requirements prior to reaching a drinking water well, and differing
levels of treatment. The treatment alternatives evaluated include conventional tertiary
treatment and advanced treatment using membrane processes such as MBR, MF, and RO.
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Table4 Development of Alternatives Matrix
Recycled Water Feasibility Study
IEUA
Development of Alternatives Matrix
Supply Capacity Available Flow Beneficial Use Type Facilities Required
Advanced Ability to Utilize
Pomona RW Spadra NRW South [ NRW North [ Total Flow | Brine Discharge | Treated Flow | Treated Flow Injection Treatment Existing
No. Alternative Description (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (AFY) GWR Wells Direct Use Facilities Infrastructure Infrastructure Needed
Pomona RW & Spadra Well 19 Treated to Title 22 for -IEUA's RW System -Approx. 6 miles of pipeline (16" dia.)
1 Spreading and/or Direct U§§ Customers (Treated Flow . 26 05 31 0.0 31 3,500 X X N/A -400 hp PS
Based on Maximum Beneficial Use Potential at Montclair -100 hp PS
Basin)
-IEUA's RW System -Approx. 6 miles of pipeline (16" dia.)
2a Pomona RW & Spadra Well 19 with AWT for spreading 3.2 0.5 3.7 0.6 31 3,500 X X MF/RO/AOP -Plant 28 Site -400 hp PS
-3.1 mgd AWT Plant
-IEUA's RW System -Approx. 7 miles of pipeline (16" dia.)
Pomona RW & Spadra Well 19 with AWT for injection and -Plant 28 Site -400 hp PS
2b 3.9 0.5 4.4 0.7 3.7 4,200 X X X MF/RO/AOP
spreading /RO/ -ASR Wells -100 hp PS
-3.7 mgd AWT Plant
-IEUA's RW System -Approx. 8 miles of pipeline (6" to 16" dia.)
Alternative 2 combined with NRW North with AWT for -Plant 28 Site -400 hp PS
3 3.9 0.5 0.006 4.4 0.7 3.7 4,200 X X X MF/RO/AOP
injection (or spreading) /RO/ -ASR Wells -100 hp PS
-3.7 mgd AWT Plant
-IEUA's RW System -Approx. 10 miles of pipeline (6" to 16" dia.)
-Plant 28 Site -100 hp, 200 hp and 400 hp PS
-ASR Well -3.7 mgd AWT Plant
,  [Mternative 2a & 2b combined with AWT from the NRW is 0s is - L3 65 2200 . < < MF/RO/AOP e pet zgd T Pl::t
South for injection or spreading : : ’ ’ ’ : ! MBR/RO/AOP < me
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511 Conventional Treatment

To recharge the chlorinated tertiary effluent, source waters 1 and 2 would be combined and
pumped to the Montclair Basin for surface spreading. This alternative would require minimal
additional treatment to meet Title 22 requirements for surface spreading and the
infrastructure would consist of mostly pipelines and pump stations to transport the excess
recycled water.

5.1.2 Advanced Treatment

For the advanced treated recycled water, two alternative advanced water treatment
processes were evaluated. One includes membrane bioreactor (MBR) treatment followed by
reverse osmosis and advanced oxidation (MBR/RO/UV-AOP). This process train would be
applied to water source 4 (from the Southern NRW pipeline) requiring removal of high
concentrations of organic materials (BOD). The other process train includes microfiltration
treatment followed by reverse osmosis and advanced oxidation (MF/RO/UV-AOP). This
configuration could be used to further treat the excess recycled water from the City of
Pomona (sources 1 and 2) to produce water suitable for groundwater recharge through
spreading and direct injection. Process schematics for the MBR/RO/UV-AOP and
MF/RO/UV-AQOP processes are shown on Figure 4 and Figure 5, respectively.
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5.1.2.1 Advanced Treatment Process Descriptions

Several advanced treatment processes were identified to produce recycled water suitable for
groundwater recharge. These processes include MBR, MF, RO, and UV-AOP. Each process
is described in the following sections.

5.1.2.1.1 Membrane Bioreactor

The MBR process combines conventional biological treatment with the use of membranes
for separation of solid and liquid phases. The MBR treatment train is similar to the
conventional activated sludge (CAS) process except that membranes replace secondary
clarifiers and tertiary filters.

In the MBR process, mixed liquor suspended solids (MLSS) can be increased beyond what
is possible in CAS systems. Typically, MBR systems operate at MLSS concentrations in the
range of 8,000 to 10,000 mg/L, compared with a value of around 2,500 to 3,000 mg/L in CAS
systems. Higher MLSS provides the benefit of greater treatment capacity per unit volume of
aeration basin.

Because the MBR process incorporates a membrane barrier, it consistently produces a low-
turbidity effluent that is less affected by changes in feed water quality. Another benefit is that
the effluent TSS concentration is low enough that tertiary filtration is not required. Therefore,
the MBR process produces a high-quality effluent and can be used as pretreatment for RO.

5.1.2.1.2 Microfiltration/Ultrafiltration

MF (and ultrafiltration (UF)) membranes are an efficient technology for particle removal and
pathogen control either in a pressurized or submerged configuration. For the former, water is
pumped through the membranes in modules or cartridges. In the latter form, membranes are
submerged in tanks and water is pulled through the membranes by vacuum. Overall,
membrane filtration provides a near absolute barrier to suspended solids and
microorganisms with average pore sizes ranging from less than 0.1 (for UF systems) to
0.5 microns. MF and UF are typically applied in a tertiary filtration application to replace
conventional media and/or cloth filters.

5.1.2.1.3 Reverse Osmosis

High-pressure membrane processes, such as RO, are typically used for the removal of
dissolved constituents including both inorganic and organic compounds. The feed water is
pressurized, forcing water through the semi-permeable membranes concentrating the
dissolved solids that cannot pass through the membrane. Consequently, these processes
can remove salts, hardness, synthetic organic compounds, disinfection by-product
precursors, etc. However, dissolved gases such as hydrogen sulfide (H»S) and carbon
dioxide, and neutral low molecular weight molecules, pass through RO membranes. The
rejection by the RO membranes (removal efficiency) is not the same for all dissolved
constituents, and is influenced by molecular weight, charge, and other factors.
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RO is considered a high-pressure process because it operates from 75 to 1,200 psig,
depending upon the TDS concentration of the feed water. Typical operating pressure in a
wastewater application is in the range of 150 to 250 psi. Recoveries for RO plants operating
on domestic wastewater are around 85 percent depending on the type and concentrations of
sparingly soluble salts (calcium sulfate, calcium carbonate, calcium phosphate, silica, etc.) in
the feed water.

5.1.2.1.4 Ultraviolet Advanced Oxidation Process with Peroxide

When hydrogen peroxide (H2O5) is exposed to ultraviolet (UV) light it reacts to form hydroxyl
radicals that are high-energy, highly reactive molecules that attack chemical bonds of organic
molecules and oxidize them. Combining UV with H,O; is called an Advanced Oxidation
Process (AOP). Other AOP approaches that result in hydroxyl radical formation include the
use of ozone with UV, and ozone with H>O5, as well as, UV with sodium hypochlorite (NaOCI).
It has been found that hydroxyl radicals are able to oxidize certain constituents or chemicals
of emerging concern (CECs) such as certain endocrine disrupting compounds
pharmaceuticals and personal care products (PPCPs), and other microconstituents such as
1,4-dioxane and NDMA that can be found in wastewater effluents, some of which already
have regulatory limits.

In the UV/AOP process (UV plus H207) the UV dose required to break down the H;O: is
significantly greater than that required for typical disinfection (50 to 100 mJ/cm? for
disinfection compared around 800 mJ/cm? for radical formation). Thus, a UV/AOP process
provides both a disinfection barrier as well as a microconstituent barrier.

5.1.2.2 Advanced Treatment Alternatives

To determine the feasibility of the advanced treatment alternatives, ultimate capacities for
each facility were estimated based on the availability of the source water and the capacity of
the groundwater recharge facilities. Based on the ultimate capacities, preliminary process
flow diagrams and site layouts were developed for each alternative. The estimated footprint
for each facility was used to determine if land was available near the source water or the
groundwater recharge facilities.

5.1.2.2.1 MBR/RO/UV-AQOP

The MBR/RO/UV-AOP process train would be applied to sources requiring removal of high
concentrations of organic materials (BOD) such as the Southern NRW system (Source 4) to
produce recycled water suitable for groundwater recharge through spreading and direct
injection. While a specific location has not been identified for this facility, it is anticipated that
it would be located near the Southern NRW pipeline within IEUA's service area or close to
IEUA's service area in the City of Pomona. A search for open property lots was conducted.
Two potential properties were identified for the MBR/RO/UV-AOP facility, which are both
privately owned. The proposed facility would require approximately 200,000 square feet of
space (4.6 acres). The layout of the proposed MBR/RO/UV-AOP is shown on Figure 6.
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The anticipated advanced treatment facilities that would be located at the MBR/RO/UV-AOP
site include:

° MBR treatment facility - The MBR treatment facility could include a feed pump station,
fine screens, aeration basin, blower building, membrane tank, RAS/WAS pump station,
permeate pump station, and ancillary equipment.

. RO break tank and pump station.

. RO treatment facility - The RO treatment facility includes three RO trains consisting of
a feed pump and reverse osmosis membranes. The RO treatment facility also includes
an RO flush tank and an RO clean-in-place system. These ancillary facilities are used
intermittently during operation.

° UV-AOP treatment facility - The UV-AOP treatment facility consists of a UV reactor and
hydrogen peroxide feed system.

. Control room
. Electrical room

. Chemical storage including threshold inhibitor, sodium hypochlorite, aqueous
ammonia, sodium hydroxide, and hydrated lime.

. Chemical Truck off-loading pad.

. 3.0 MG storage reservoir.

5.1.2.2.2 MFE/RO/UV-AOP

The MF/RO/UV-AOP configuration is proposed to treat the excess recycled water (Sources 1
and 2) to produce water suitable for groundwater recharge through spreading and direct
injection. The anticipated location of the proposed MF/RO/UV-AQOP facilities is MVWD's Plant
28 site. The total parcel area is approximately 189,000 square feet (4.3 acres) and is shown
on Figure 7. The proposed area that would be utilized for the MF/RO/UV-AOP facilities is
approximately 127,000 square feet, which is estimated to be able to accommodate facilities
that can treat up to 5 mgd. The layout of the proposed advanced treatment facilities is shown
on Figure 8. The remaining area in the center of the parcel is currently being utilized as a well
site and is not included as part of this project.

The anticipated advanced treatment facilities that would be located at the Plant 28 site
include:

. MF treatment facility - The MF treatment facility includes a feed pump station,
microfiltration membranes, and ancillary equipment.

. RO break tank and pump station.
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° RO treatment facility - The RO treatment facility includes three RO trains consisting of
a feed pump and reverse osmosis membranes. The RO treatment facility also includes
an RO flush tank and an RO clean-in-place system. These ancillary facilities are used
intermittently during operation.

. UV-AOP treatment facility - The UV-AOP treatment facility consists of a UV reactor and
hydrogen peroxide feed system.

) Control room
) Electrical room

° Chemical storage including threshold inhibitor, sodium hypochlorite, aqueous
ammonia, sodium hydroxide, and hydrated lime.

° Chemical Truck off-loading pad.

° Pipeline corridor connecting the treatment facilities on the western side of the parcel to
the 0.75 MG storage tank and 0.75 MG influent equalization tank on the eastern side
of the parcel. This area would also be utilized as an access road.

5.2 PIPELINE ROUTE ALTERNATIVES

The pipeline routes presented in each alternative are preliminary and will need to be refined
upon further analysis of field conditions at the time of project implementation. The preliminary
recycled water pipeline alignment from Pomona into IEUA's service area was selected based
on input from City staff along with previous planning documents. The proposed pipeline
utilized in this Study connects into IEUA's regional recycled water system at Orchard Street
within the City of Montclair. In all alternatives evaluated, a pipeline would either extend from
IEUA's regional pipeline along Orchard Street to MVWD's Plant 28 site (located South of the
10 freeway) for advanced treatment or directly to Montclair Basin, if no further treatment is
needed. The advanced treated water could be utilized for surface spreading at Montclair
Basin or direct injection at existing ASR well sites owned by MVWD.

The concept of utilizing IEUA's non-reclaimable waste (NRW) from the northern and southern
pipelines was also evaluated. The northern NRW pipeline is located adjacent to the Plant 28
site. Therefore, a small pipeline would be needed to connect to the Plant 28 site for either
influent flow into the advanced water treatment plant or for brine disposal.

Utilizing the Southern NRW pipeline water as a potential supply source would require
additional infrastructure to pump treated flow to Montclair Basin or potential ASR well sites
owned by MVWD. The Southern NRW pipeline is located within IEUA's southern service
area. A new treatment plant would be required to treat brine flow due to water quality.
However, a site has not been selected at this time. Therefore, alignment alternatives
presented are preliminary and will change based on future site selection. For planning
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purposes, an open lot located adjacent to the Southern NRW pipeline in the City of Chino
was selected for the conceptual layout shown earlier in Figure 6. Based on assessor data,
the lot is privately owned.

5.3 Project Alternatives

There were six alternatives (one with a sub-alternative) analyzed to determine the most
feasible near-term cost effective approach that would provide operational flexibility, maximize
the local water supply source within the region, and improve land subsidence within the
region. These alternatives vary with water source, treatment process, product water quality,
and recharge location. The six alternatives are summarized in Table 4, presented earlier.
Each is discussed in more detail below.

531 Alternative 1

In Alternative 1, a pipeline would extend from the City of Pomona's existing recycled water
system and connect into IEUA's recycled water system on Orchard Street within the City of
Montclair. The City's recycled water and Spadra Well 19 water would be combined and
treated to Title 22 standards, if needed, for spreading at Montclair Basin. An overview of
Alternative 1 is shown on Figure 9. Additionally, a preliminary process flow diagram and mass
balance for Alternative 1 is shown on Figure 10. As shown, the City's recycled water would
be combined with the Spadra Well 19 water prior to conventional filtration and disinfection.
This is considered the worst case treatment scenario because filtration of the water to meet
Title 22 requirements may not be needed. Disinfection at the Well 19 head would be needed.

5.3.2 Alternatives 2A and 2B

Alternative 2a is the same as Alternative 1 with the addition of advanced treatment using
MF/RO/UV-AOP and supplemental flow from IEUA's recycled water system. The advanced
treated water would be sent to Montclair Basin for spreading. Alternative 2b is presented as
a phased approach to Alternative 2a. In Alternative 2b, advanced treated water could be sent
to Montclair Basin for spreading or ASR wells for injection. An overview of Alternatives 2a
and 2b are shown on Figure 11 and Figure 12, respectively. Additionally, a preliminary
process flow diagram and mass balance for Alternative 2 is shown on Figure 13. As shown,
the City's recycled water would be combined with the Spadra Well 19 water prior to advanced
treatment using MF/RO/UV-AOP. The proposed treatment train would provide a low TDS,
high quality product for groundwater recharge and would require discharge of a concentrated
brine into the Northern NRW pipeline.

January 2016 20

pw:\\Carollo/Documents\Client/CA/IEUA/10022A00/Deliverables\FINAL IEUA RW Feasibility Study TM.docx



R Legend
_;?: ‘."’ UPLAND H Proposed Facilities
] ".'/ ?.E —=—m |EUA Proposed RW Pipelines
/_ :'5 "."’ / EQOTHILLBLYD. —=—== Pomona Proposed RW Pipelines
R | B Proposed Pump Station
FZEHI_’ l )o??f?" / T l% ‘E Existing Facilities
. Wy, E %?ﬁ." | | 3 (=10 [ Treatment Plant
’."’ = o l ] Recharge Basin
- - . * 2 12 A Spadra Well 19
EJ:LE7_:‘ { Epua * é F] -p- : ] ] Tll':t Recycled Water Pipelines
% Y : ot = IEUA Existing RW Pipelines
= A — U—E 1 Mmm}“"‘_il[lEL J:]_Lll Pomona Existing RW Pipelines
Z X — 1 T Others
** ﬁﬂ_—ﬂ;ﬂ_ﬁ ’i i - ¥ __I_JJ- I_EE o Rhhh San Jose Fault Line
! . i o | | ———— Streets
q__L— :@@il HTﬂi_lmj g Mrgﬂl | | IEUA Service Area
Ay g r?I l' = ﬁg“grf; —r—— 'ﬁ 1] Pomona service Area
(2R (ESEEEEw: 0[ 7 14 L mowTel f\u’i
'? Z — = M A TOL
|’ 'I:}\ z12| 1] =1 TFrE] : I —
i ! TATE ST
PRSP e O 1 r
£ FHH O\I\ v il— / |- ' -M_ —~
S I ) = N
Ell ] [ L | T
i OMONA = = v AR it
= T EH by LHZ ] |
; RAND AV m _H| S L Py E_&JT“L—-;EL_
= T == L 1 —_— —
i it | e I Y i s O O B al A
By ' JE =P IE] |
R | EXINGTON AVE j-—L — < Eﬂr— < ol | H o Miles
- —] I L S o=l = 24 0 1
= il 1 = S [T ﬂgﬁ o
T = 0 < 3 .
]’ || iy N éﬁ SER —HE : E—_LJ Alternative 1
DE an I w j, | I-JI'L& FT [T1 .E[I- I— | |l -F ‘I Preliminary Pipeline Alignment
N o I  } 1 I - IT 11 1

Alternative 1
Combine City of Pomona recycled water and Spadra Well 19 and extend pipe to Orchard St.
connection. If required, treat Spadra Well 19 to meet Title 22 requirements. Then pipe for i
spreading in Montclair Basins.

—T

N\

N N

S i —

===l

CLLLLLLELLL VLT EE T [

Recycled Water Feasibility Study
Inland Empire Utilities Agency

« carclia

Engineers... Warking Wondars With Water®




20-IEUA12-15F10-1002A00.Al

1 2 3 4 5 6
Filtered Finished Filter
PRW Well 19 Combined Effluent Water Backwash
Flow mgd 2.7 0.5 3.2 3.1 3.1 0.1
TDS mg/L 571 670 583.4 583.4 583.4 583.4
BOD mg/L <3 0 <3 <3 <3 -
TSS mg/L <2.5 0 <2.5 <2.5 <2.5 -
pH 7.3 7.3 7.3 7.3 7.3 7.3
Calcium mg/L 68 130 75.8 75.8 75.8 75.8
Sodium mg/L 103 29 93.8 93.8 93.8 93.8
Chloride mg/L 136 47 124.9 124.9 124.9 124.9
< a Chloring =—
A
" - Finished
- Chlorine Finished
0 e= g L Cont;ct ﬂ» Water Water Ly 7o Spreading Basin
Filtration d Pump
Basin Storage Station

Engineers...Working Wonders With Water ®

« caralia

Recovery = 98%

ALTERNATIVE 1
PRELIMINARY PROCESS FLOW
DIAGRAM AND MASS BALANCE

FIGURE 10

(\ Inland Empire Utilities Agency

A MUNICIPAL WATER DISTRICT



/ | alll LLrjﬁf Legend
’ Proposed Facilities

| AE
- L~ g’lglq:[ H_E_: —=—m Proposed Regional Pipelines
UP;Ii'A;l{I_LDj I?H._L] B Prroposed Pump Station

FEOTFHILLBL r | BB Potential Treatment Sites
50&. * I _—EE Existing Facilities

<>( L_‘:_uI: Hl”ﬂ_i, | ‘_l . Treatment Plant
T |g Ehoe - [0 RechargeBasin

A\ Spadra Well 19
m
L] [ e ] Recycled Water Pipelines
IEUA Existing RW Pipelines

LAVE
N

._*

i

’5:;\“ 9 ﬁ:l g 1 1 L OthersPomona Existing RW Pipelines
nd | 1]
p7 | / .HT s l I 1 .
ot @__‘E’ I Plant:28 . L — f T TH ====== San Jose Fault Line
‘ ? =T | ——— Streets
: m' i | O] .
[I_I_L u ;J_ T | | IEUA Service Area
X7 - ARDS' I——H .
A HE I 1= I_I " i .]_}}__ T D Pomona Service Area
b= | ] I o . E - }L'T[
E S R [ 4] M CLAIR lil—=
l = F lI ll | T l : | .Tﬁ:‘
e " HA . TATE ST §
T I
; T T i
I: e IR Fl) = —_S—J— I F |— ! J‘L - = ;

POMONA /[ v AN S
: | )

HHHS

C

TF

[ I
1
Al

L
l

Dl

2
aa #LT%l ]

H

E

=]

| L
T rm

£

aa

1
BENSONk 5—\’4 ‘
AV
cl

é lﬁﬁl\ﬁl\&d—.—
2l
E
.

— [IT] Z
Wi ginahrig e
E et e (R 2 [edeed | 800 8
. S = ' b= my
LI HElC IS e IE & [E. mm —— Miles
llictY= ISP mmrrahe © it 0 1
IE=E]| i IS i3 T = =
: J_‘/_ N JEn=" :>£ Il 5 y—-u‘E Figure 11
- b I e T i j} Alternative 2A
L T...f.ml:r. - _m e Preliminary Pipeline Alignment
. N A . ] Vi HHH]  Recycled Water Feasibility Study

Alternative 2A

Combine City of Pomona recycled water and Well 19 and pipe to Orchard St. connection.
Transfer water via a new pipeline to Plant 28 site for AWT treatment. Then pipe for spreading
in Montclair Basin.

r‘ E I ' v

Inland Empire Utilities Agency

« carcfia

Engineers... Warking Wondars With Water®

S et el




1S

-] Legend

Proposed Facilities
—=—= |EUA Proposed RW Pipelines

—=—=— Pomona Proposed RW Pipelines

Combine City of Pomona recycled water and Well 19 and pipe to Orchard St. connection.
Transfer water via a new pipeline to Plant 28 site for AWT treatment. Then pump to ASR wells
for injection. Spreading in Montclair Basin is backup.

r‘ E I ' v

S et el

?_ ==L
FEOTHILLBL B Prroposed Pump Station
/_ [ 5 _—':E B Potential Treatment Sites
Fﬂ['—’ l = ST A Potential ASR sites
y (= Zimm —1] Existing Facilities
( BowmﬁE % z l alm ] O Treatment Plant
. e == NN m .
Recharge Basin
S EIN . C
J:HT é 2 1 ]‘:ﬁ = L—ﬂ]ﬂ A\  Spadra Well 19
%\\ Y/ Montclair.Basin— === 1L |1 111 | Recycled Water Pipelines
b7 Od = ‘I | I , .= IEUA Existing RW Pipelines
. - = — TH
R ﬁ:]__ \10/ -[-ﬂ] Plant=28 - [T == —H 1 H Pomona Existing RW Pipelines
; [} ﬂHﬂTEﬂ ASRIWell 30 Others
* » ] l — 1
[IT—L L = TETL ;J_ = ====== San Jose Fault Line
7 - alas2as) —f1 5 ORCHARDS 3 T——H
R 1 | i _—J, I_I J{ 5 .F A'SR]\{VF | _13_2— | — Streets
| > o= ] - [LEENFE] [ 1EUA service Area
2 . 4l =" MONTCLAIR =
1] - | = TF’B A 1“ {é — | = i .ﬂ[" | | Pomona Service Area
==t | ' TATE ST |’ §
aa H L T 3 —
| et U1 JT— [ [ [ [ H B
T POMONATHTE - vl i T =
POMONA d T = =
F 1 |= T |C .‘.3385_\& - EI_“:! -LL'E'E’ ﬁu‘—__PHL \PS L ——t
o |- ]
;tr_‘ 2 LC L g % i B (N
N EERE JInl 1, ] —]; | S
o= i@]’%:‘ 211 , — 1 z| 1
e I [E ERtlSIEEEIEE
o] LEBincTONAVE-F j—k =3 ﬂ:‘ E_j 1 3(|. _E |
C %—__1? IE Z - é % - )
iR L= = 1 A~ A
11 i - < 3 |
T 0 eyt Eﬁ =L 3| 3 3 L .
. = 2 mMAGnlGEn 1 Miles
IEf=:]| SR r,w—fri Hills | Milh M= 0 1
J—‘/‘ 3 = = o= I 5 r"U‘E Figure 12
- I — — :>£ ' j} Alternative 2B
L [ Eni=l —_| =1 Preliminary Pipeline Ali
JLLLITIRNNNY rl 1 s ry Ipe Ine Ignment
N\ [ L = |_U'_‘(J.+H Recycled Water Feasibility Study
Alternative 2B Inland Empire Utilities Agency

« carclia

Engineers... Warking Wondars With Water®




20-IEUA12-15F13-1002A00.Al

Engineers...Working Wonders With Water ®

« caralia

Recovery = 85%

1 2 3 4 5 6 7 8 9
Finished
PRW Well 19 Combined MF Effluent |RO Permeate | UV Effluent Water MF Backwash RO Brine
Flow mgd 3.2 0.5 3.7 3.7 3.1 3.1 3.1 0.1 0.6
TDS mg/L 571 670 583.4 583.4 16.0 16.0 50.0 583.4 4,420
BOD mg/L <3 0 <3 <3 <3 <3 <3 <3 <3
TSS mg/L <2.5 0 <2.5 <1 <1 <1 <1 - <1
pH 7.3 7.3 7.3 7.3 5.6 5.6 7.5 7.3 7.9
Calcium mg/L 68 130 75.8 75.8 0.6 0.6 34.0 75.8 505
Sodium mg/L 103 29 93.8 93.8 3.3 3.3 3.3 93.8 610
Chloride mg/L 136 47 124.9 124.9 1.8 1.8 1.8 124.9 826
To e
Sewer y\ —-Brine to NRW
Sodium Hypochlorite Chlorine
Citric Acid Hydrogen L
Anti-Scalant Peroxide —Calcium (Lime)
\ 4 Y
4 Finished .
o e P o e G e Finished Water To Spreading
»| MF —»| Break B> UV/AOP »| Stabilization/ Water —Basin and/or
A i ) Pump
Tank Disinfection Storage Station ASR Well

ALTERNATIVE 2
PRELIMINARY PROCESS FLOW
DIAGRAM AND MASS BALANCE

FIGURE 13

(\ Inland Empire Utilities Agency

A MUNICIPAL WATER DISTRICT




5.3.3 Alternative 3

Alternative 3 is essentially the same as Alternative 2b except with the inclusion of flow from
Northern NRW pipeline. An overview of Alternative 3 is presented on Figure 14. Additionally,
a preliminary process flow diagram and mass balance for Alternative 3 is shown on Figure 15.
As shown, the Northern NRW line has a high TDS and minimal average flow. The addition of
this flow has very little impact on the average performance of the advanced water treatment
facility. However, this flow is known to have significant variability, for which typical RO
systems are not designed.

534 Alternative 4

Alternative 4 includes Alternative 2b and the additional flow from the Southern NRW pipeline.
Water from the Southern NRW pipeline would be extracted and treated using a MBR/RO/UV-
AOP treatment process where the advanced treated water would be pumped north using a
new pump station and blended with the MF/RO/UV-AOP product water in the north. The
combined streams would then be used for injection in the existing ASR wells and sent to
Montclair for spreading. An overview of Alternative 4 is presented on Figure 16. Additionally,
a preliminary process flow diagram and mass balance for the MBR/RO/UV-AQOP process for
Alternative 4 is shown on Figure 17. As shown, the Southern NRW pipeline flow would be
treated using a membrane biological reactor to remove high levels of BOD and TSS prior to
treatment using reverse osmosis and advanced oxidation and would produce a product water
similar to the MF/RO/UV-AOP process. It is assumed that all solids produced in the MBR
could be discharged to IEUA's collection system for treatment at one of the regional water
reclamation plants and that the concentrated brine produced in the RO process could be
discharged back into the Southern NRW pipeline downstream of the extraction point.

5.35 Alternative 5

Alternative 5 is similar to Alternative 4. Alternative 5 includes Alternative 2b and treats water
from the Southern NRW pipeline using a MBR/RO/UV-AOP treatment process. However, the
untreated water from the Southern NRW pipeline is pumped to the Northern NRW pipeline.
This flow would then be diverted to the Plant 28 site where the MF/RO/UV-AOP and the
MBR/RO/UV-AOP plants would be co-located. A larger treatment facility at Plant 28 would
be required to treat two separate processes due to difference in water quality. The combined
streams would then be used for injection in the existing ASR wells and sent to Montclair for
spreading. An overview of Alternative 5 is presented on Figure 18. The process flow diagram
and mass balance is the same as Alternatives 2 and 4. It is assumed that all solids produced
in the MBR could be discharged to IEUA's collection system for treatment at one of the
regional water reclamation plants and that the concentrated brine produced in the RO
processes would be discharged back into the Northern NRW pipeline.
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1 2 3 4 5 6 7 8 9 10
Finished
PRW Well 19 NWR-N Combined MF Effluent |RO Permeate | UV Effluent Water MF Backwash RO Brine

Flow mgd 3.9 0.5 0.006 4.4 4.4 3.7 3.7 3.7 0.1 0.7
TDS mg/L 571 670 19,604 611.9 611.9 16.0 16.0 50.0 611.9 4,420
BOD mg/L <3 0 100 <3 <3 <3 <3 <3 <3 <3
TSS mg/L <2.5 0 103 <2.5 <1 <1 <1 <1 - <1
pH 7.3 7.3 8.6 7.3 7.3 5.6 5.6 7.5 7.3 7.9
Calcium mg/L 68 130 27 75.7 75.7 0.6 0.6 34.0 75.7 505
Sodium mg/L 103 29 7,038 104.2 104.2 3.3 3.3 3.3 104.2 610
Chloride mg/L 136 47 8,741 137.8 137.8 1.8 1.8 1.8 137.8 826

To e

Sewer < 7\ —=Brine to NRW
Sodium Hypochlorite Chiorine
Citric Acid Hydrogen .
Anti-Scalant Peroxide ——Calcium (Lime)
 / 1 v
Finished .
o o P e @ e e Finished Water To Spreading
> MF || Break &> UV/AOP | Stabilization/ Water —»Basin and/or
r Tank Disinfection St Rume ASR Well
orage Station
Recovery Recovery = 85%
(2) = 92%
ALTERNATIVE 3

PRELIMINARY PROCESS FLOW
DIAGRAM AND MASS BALANCE

FIGURE 15
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* Discharge and Facility Locations Vary for Alternatives 5 and 6.

1 2 3 4 5 6
East End | MBR Effluent |RO Permeate |UV Effluent Finished Water RO Brine
Flow mgd 3.8 3.8 3.2 3.2 3.2 0.6
TDS mg/L 2735.0 2735.0 101.0 101.0 136.0 16,835
BOD mg/L 400 <5 <1 <1 <1 <5
TSS mg/L 384 <1 <1 <1 <1 <1
pH 7.1 7.1 5.1 51 7.5 6.9
Calcium mg/L 225.0 225.0 2.3 2.3 37.3 1,500
Sodium mg/L 481.0 481.0 23.0 23.0 23.0 3,100
Chloride mg/L 753.0 753.0 27.0 27.0 27.0 4,895
—— Anti-Scalant
Citric Acid Hydrogen Peroxide— Chlorine
Sodium Hypochlorite Calcium (Lime)
j Recovery = 85%  / j  /
Finished
0 RO e y RO 9 0 3 Finished Water To Spreading
—>| MBR Break - —> | UV/AOP [—> |Stabilization —>| Water Pump Basin and/or
Tank Storage Station ASR Well
»Brine to NRW
ALTERNATIVE 4

PRELIMINARY PROCESS FLOW
DIAGRAM AND MASS BALANCE
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5.3.6 Alternative 6

Alternative 6 includes Alternative 2b and a separate MBR/RO/UV-AOP treatment plant in the
southern area, with flow taken from the Southern NRW pipeline (as in Alternative 4). The low
TDS, high quality product water would injected in two or more new ASR wells in the south
with back-up spreading in the Brooks Basin. An overview of Alternative 5 is presented on
Figure 19. The process flow diagram and mass balance is the same as Alternatives 2 and 4.
It is assumed that all solids produced in the MBR could be discharged to IEUA's collection
system for treatment at one of the regional water reclamation plants and that the concentrated
brine produced in the RO process could be discharged back into the Southern NRW pipeline.

5.4 Cost Estimates for Project Alternatives

The preliminary Class 5 planning level cost estimates prepared for each project alternative
are listed in Table 5. Capital costs were rounded to the nearest $1000 for clarity, and $/AF
costs were rounded to the nearest $10. A detailed breakdown of the planning level cost
estimates along with the cost assumptions utilized to develop the estimates are located in
Appendix B.

Table 5 Preliminary Cost Estimates
Recycled Water Feasibility Study
IEUA
Beneficial Use Annual Annual
Potential Capital Operating Cost Cost®
Alternative (AFY)® Cost®@? ($lyear)“>0) ($/AFY)
1 3,500 $25,351,000 $652,250 $510
2a 3,500 $64,498,000 $2,245,250 $1,460
2b 4,200 $71,349,000 $2,606,000 $1,380
3 4,200 $71,448,000 $2,567,250 $1,370
4 7,700 $166,730,000 $1,301,950 $1,140
5 7,700 $166,730,000 $1,303,950 $1,140
6 7,700 $168,743,000 $1,239,000 $1,140
Notes:

(1) Based on preliminary groundwater analysis, the maximum recharge potential at Montclair Basin is
3.1 mgd due to potable water wells within the vicinity. It is assumed that spreading may occur in
Cells 1 and 3 to meet the 6 month travel time for recycled water spreading and a minimum of a 2
month travel time for advanced treated water. Adjacent basins and injection wells may be utilized
to maximize recharge.

(2) Includes costs for pipelines as well as pressure-regulating stations and booster stations, as
required.

(3) Capital Cost includes a construction cost contingency of 30 percent and additional markups for
engineering, construction management, and administrative costs of 27.5 percent. Costs are
escalated at 3% per year to mid-point of construction of April 2018.

(4) Assumes spreading basin O&M costs of $60/AF.

(5) Annual O&M costs include cost savings of reduced flows in the NRW pipeline for Alternatives 4
through 6.

(6) Estimated O&M for pipelines is 1 percent of the capital cost and 2 percent for pump stations
(operating 8 hours a day with a cost of $0.15 per kW/hr).

(7) Annual cost assumes a useful life of 30 years, a loan period of 3°0 years and 1.5 percent annual
interest rate. This does not include grant funding. $/AF values are rounded to nearest $10.
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Alternative 6
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6.0 ANALYSIS OF ALTERNATIVES

The six project alternatives were analyzed to determine the most feasible near-term cost
effective approach that would provide operational flexibility, maximize the local water supply
source within the region, and improve land subsidence within the region. The analysis of the
project alternatives is presented in Table 6 and the comments and recommendations are
described in further detail below. The analysis was utilized to select the top ranked project
alternative, which is described in Section 7.0 below.

6.1 Alternative 1 Analysis

Alternative 1 would be limited to surface spreading only with a six month travel time. The
ability to spread at Montclair Basin would be weather dependent and would require diluent
water for blending. Prior to implementing recycled water recharge at Montclair Basin,
monitoring wells and lysimeters would be required.

Although this was a top ranked alternative based on the cost per acre-foot, it was decided to
eliminate this alternative since surface spreading would be limited by weather conditions, the
travel time requirement of six months, the need for diluent water blending, and operational
flexibility would be limited.

6.2 Alternative 2a Analysis

Alternative 2a includes the use of advanced treated water for surface spreading at Montclair
Basin. Based on current draft regulations, the travel time requirement would be reduced to
two months and the ability to expand the system to include injection at ASR well locations
would be possible (Alternative 2b).

Alternative 2a was the selected alternative since it provides operational flexibility, higher
guality water for recharge, a decreased travel time requirement to two months, and the
increased potential to expand the system in the future to include ASR or spreading at Upland
or College Heights Basin.

6.3 Alternative 2b Analysis

Alternative 2b includes the use of advanced treated water for surface spreading at Montclair
Basin or injection at MVWD's existing ASR well locations (Well 30 and Well 32). Based on
current draft regulations, the travel time requirement would be reduced to two months and
the ability to operate the system under various weather conditions would be possible.
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Table6  Project Alternative Analysis
Recycled Water Feasibility Study
IEUA
Alternatives Analysis Matrix
Implementation Schedule
Meets Minimum Annual Cost
Near-Term Mid-Term Long-Term Regulatory Travel Time Improves Land Annual Cost w/Grant
No. Alternative Description Recovery Rate (2018) (2020) (2025) Impacts Requirements Subsidence Total Points () (S/AFY) (S/AFY)

Pomona RW & Spadra Well 19 Treated to Title

1 22 for Spreading and/or Direct Use Customers ¢ 00 ¢ 00 ¢ ¢ 9 B SR

94 Pomon'a RW & Spadra Well 19 with AWT for PPN o ¢ o PO * o o 1 $1.460 $1.240
spreading

2b !><?mo'na RW&Spadr.a Well 19 with AWT for ¢ ¢ o PR * PR o o 10 $1380 $1.190
injection and spreading

3 Alternatl\./e. 2 c.omblned Wlth-NRW North with o ¢ o PR * PR o o 10 $1370 $1180
AWT for injection (or spreading)
Alternative 2a & 2b combined with AWT from

4 the NRW South for injection or spreading VY V \ VL A 9 L0 S
Pomona RW & Spadra Well 19 plus pumped

5 brine from NRW South with AWT for injection ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 9 $1,140 $990
or spreading
Pomona RW & Spadra Well 19 with AWT for

6 injection (or spreading) and NRW South AWT ¢ ¢ ¢ ¢ ¢ ¢ ¢ 8 $1,140 $1,000
for injection or spreading

Notes:
(1) ‘4’ =good, ‘¢ ¢” = better, ‘¢ ¢ ¢’ = best.

Preferred Alternative




Alternative 2b is a top ranked alternative since it provides operational flexibility, higher quality
water for recharge, a decreased travel time requirement to two months, and includes existing
ASR wells, which would increase the ability to recharge. This alternative was eliminated as
the recommended project at this time because it would require additional infrastructure to
convey water to the ASR well locations. Additional inter-agency agreements and regulatory
review would also be required to utilize the injection well sites.

6.4 Alternative 3 Analysis

Alternative 3 includes the use of advanced treated water for surface spreading at Montclair
Basin or injection at MVWD's existing ASR well locations. Based on current draft regulations,
the travel time requirement would be reduced to two months and the ability to operate the
system under various weather conditions would be possible. However, the flow variation of
the Northern NRW line is not desirable for operation of the treatment plant and therefore adds
unnecessary operational complexity.

It was decided to eliminate this alternative due to the fact that it does not add any significant
flow and may complicate the treatment process due to the quality of water in the Northern
NRW line.

6.5 Alternative 4 Analysis

Alternative 4 was considered a top ranked alternative and includes the use of advanced
treated water for surface spreading at Montclair Basin or injection at MVWD's existing ASR
well locations. The travel time requirement would be reduced to two months and the ability to
operate the system under various weather conditions would be possible. IEUA's operational
costs would also be offset drastically since discharging to the regional brine pipeline would
be minimized.

It was decided to eliminate this alternative for this phase of the project due to the need to
obtain right-of-way for the 3.8 mgd treatment plant, which may create project delays. This
alternative will be considered at a later date.

6.6 Alternative 5 Analysis

Alternative 5 was considered a top ranked alternative and includes the use of advanced
treated water for surface spreading at Montclair Basin or injection at MVWD's existing ASR
well locations. Based on current draft regulations, the travel time requirement would be
reduced to two months and the ability to operate the system under various weather conditions
would be possible. IEUA's operational costs would also be offset drastically since discharging
to the regional brine pipeline would be minimized.

It was decided to eliminate this alternative for this phase of the project since the Plant 28 site
may not be able to accommodate two treatment facilities. The initial assessment concluded
that up to a 5 mgd of treatment capacity could be constructed at the Plant 28 site. In addition,
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pumping brine to the northern NRW pipeline would have increased operational costs
compared with Alternative 4 which would only pump the treated water.

6.7 Alternative 6 Analysis

Alternative 6 includes the use of advanced treated water for surface spreading at Montclair
Basin or injection at MVWD's existing ASR well locations. Based on current draft regulations,
the travel time requirement would be reduced to two months and the ability to operate the
system under various weather conditions would be possible. IEUA's operational costs would
also be offset drastically since discharging to the regional brine pipeline would be minimized.
However, a site would be needed for the southern advanced treatment plant. In addition,
Brooks Basin does not assist in improving the land subsidence issues and is currently over
allocated.

It was decided to eliminate this alternative for this phase of the project due to the need to
obtain right-of-way for the 3.8 mgd treatment plant and the proposed southern ASR wells,
which may create project delays. In addition, Brooks Basin is over allocated and recharging
would not improve land subsidence within the area.

6.8 No Project Alternative

If one of the project alternatives was not selected for implementation, the City, MVWD, and
IEUA would maintain the status quo. Under these conditions, there are three concerns for
IEUA and the partner agencies that would remain:

. The City would continue to discharge excess recycled water to the local storm channel.
In recent years, recycled water usage in the City has decreased due to one of its large
recycled water users, SMURFIT a paper manufacturer, going out of business. This has
reduced the recycled water demand to the point where excess recycled water is being
discharged to the local stormwater channel and is lost from the region.

. Land along the western boundary of IEUA's service area would continue to subside
due to over pumping of groundwater in the area. This is a major concern for the City
and MVWD and is one of the major driving factors for finding an economically viable
project that will allow groundwater levels to be restored and prevent further ground
subsidence.

. The City of Pomona's Well 19 would remain out of service. The City of Pomona owns
Well 19 located in the Spadra Basin within the City. This well has good quality, low TDS
(670 mg/L) water, and a safe yield of around 1-mgd, but there is nhowhere for the water
to be used within the City, given the decrease in recycled water demand mentioned
above. If this well continued to remain off, IEUA would need to look to more costly local
water sources, such as the higher TDS in the Southern NRW system, and or bring in
expensive imported water to recharge its existing spreading basins.
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6.9 Economic Analysis

The current Tier 2 cost for treated imported water from MWD is approximately $1,055/AF. It
is anticipated that the rate will continue to increase to $1,133 by the year 2018 and to $1,199
by the year 2020, based on figures from MWD's Biennial budget report posted in 2015. There
are also other sources of water available that are less costly and can be utilized for
applications such as diluent water blending. An example is untreated Tier 2 water from MWD,
which is approximately $714/AF. However, due to the current drought and the uncertainty of
imported water supplies, the availability of such water is questionable. Therefore, maximizing
the use of local water supplies to reduce the dependence on imported water is critical to
sustain the local water resources.

The availability of grant funding would have a positive impact on the economics. By obtaining
grant funding for the selected alternative, the annual costs presented in Table 5 would be
reduced by about $200/AF depending on the alternative, making several of the projects
potentially more cost effective than purchasing treated imported water from MWD.

6.10 Regulatory Review

The State Water Resources Control Board (SWRCB), Division of Drinking Water (DDW), and
the Regional Water Quality Control Board (RWQCB) have regulatory authority over projects
using recycled water. There are three types of recycled water projects under consideration
in this Study, which include recycled water spreading at recharge basins, advanced treated
water for spreading at basins, and direct injection at ASR well sites for groundwater
replenishment.

At this time, IEUA is operating their groundwater recharge program under Order No. R8-
2009-0057, issued on October 30, 2009. This Order authorizes use of recycled water
generated from IEUA's Regional Recycling Plants No. 1 and No. 4, for groundwater recharge
via spreading in seven Phase | and six Phase Il recharge basins. The recharge basins
discussed in this report (Brooks, Montclair, Upland and College Heights) are all part of the
Phase Il project. The existing Order allows for spreading with the required addition of diluent
water of non-wastewater origin to meet the 120-month Recycled Water Contribution (RWC)
requirements.

The regulations related to recycled water were updated by the DDW and became effective
on June 18, 2014. For surface spreading, among other things, the new requirements include
the need to achieve at least 12-log enteric virus reduction, 10-log Giardia cyst reductions,
and 10-log Cryptosporidium oocyst reduction. For injection, the new requirements also
include RO treatment, advanced oxidation and the 12-10-10 requirements for pathogen
control listed above. Based on the alternatives developed in this study, it is anticipated that
the following permit needs/modifications would be required in order to implement the top-
ranked projects:
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New Title 22 Engineering Report - the alternatives include bringing in water that is not
sourced from RP-1 or RP-4. This is not covered by the existing Order and therefore it
is likely that DDW will require a new Title 22 Engineering Report to be prepared. In
addition, the new requirements of the June 2014 regulations would likely also need to
be addressed in such a report for the selected project.

Groundwater modeling - depending on the availability of existing model outputs,
additional groundwater modeling may be needed to confirm the groundwater retention
time, for both Title 22 disinfected tertiary treated effluent (Alternative 1) and AWT
treated effluent (Alternatives 2, 3, 4, 5, and 6). In addition, for those alternatives that
incorporate groundwater injection, additional modeling is likely to be required to
determine the minimum retention time to the closest drinking water well, and specifically
if ASR wells are to be used as both recharge and recovery wells, it is anticipated that
the 2-month minimum retention, to meet the stipulated minimum response time, would
need to be demonstrated. To our knowledge, DDW has not yet permitted an ASR-type
well for groundwater injection so it is not clear how DDW would respond to such a
request. However, if the minimum 2-month detention time can be demonstrated,
presumably through modeling and tracer studies, and the water quality meets all the
required criteria, it seems reasonable that permitting an ASR well to retain its
injection/extraction function should be possible.

Monitoring wells - it is possible that additional monitoring wells would need to be
constructed and used to confirm the findings of the groundwater modeling work by
conducting tracer studies.

Impact of NRW Water Sources - the existing Order recognizes the NRW line as a
disposal point for industrial wastewater and brines. Using this water as a source for
preparing groundwater recharge water is likely to require discussion and approval by
DDW, and inclusion in the Engineering Report.

Monitoring Program - it is possible that DDW may require the current monitoring
program that is in place for the recharge basins to be updated or modified to suit the
selected project requirements.

7.0 RECOMMENDED PROJECTS AND PHASING

Although, Alternative 2a has a higher annual cost per acre-foot than other alternatives listed,
it was selected for Phase 1 of the project for the following reasons.

1. Based on the timeline to implement the project within the near-term planning period,

2. The ability to create operational flexibility by eliminating the need for diluent water
blending and reducing travel time requirements,

3. The utilization of existing land for the advanced water treatment plant, and
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4, It creates future opportunities to expand the system to extend to MVWD's existing ASR
wells and the Upland and College Heights Basins.

As shown in Table 6, the top ranked alternatives that could be considered for future phases
include Alternative 2b and Alternative 4. With the anticipated future phases of the project, the
annual cost per-acre foot would decrease from $1,400 to $1,100, which does not include
potential grant funding opportunities. Grant funding could reduce the overall cost by $200/AF
or more for Alternative 2a.

Since all infrastructure required for Alternative 2a would be needed for Alternative 2b, the
recommended project is a natural first phase prior to the implementation of ASR injection
wells in a second phase, which would then reduce the overall $/AF cost of the recharge water.
In the future, the implementation of Alternative 4 would increase the future supply to the
region by approximately 3.2 mgd. This would assist in offsetting the supply changes since
the City estimates to connect approximately 1.5 mgd of recycled water customers in the
future, which would reduce the available flow into IEUA's service area.

A preliminary schedule for Alternative 2a is presented in Figure 20. The schedule shows a
preliminary Implementation Plan for the project. It assumes that Notice of Award would be
received around approximately January, 2016 and shows that the project can be complete
and operational by the end of 2018.

Coordination with IEUA, MVWD, and the City would take place first, prior to initiating design
work and would include agreements between the three agencies for supply, transfer,
treatment, and use of the recycled water. The water rights impacts between the partnering
agencies (City of Pomona and MVWD) would also be addressed at this time.

The implementation schedule shows about 15-months for obtaining a new permit from the
RWQCB for operation of the spreading basins with advanced treated water. Based on IEUA's
previous experience with obtaining permits for the existing spreading basin operations, this
should be adequate time. Commitments from potential users are not applicable in this case
because all of the recycled water will be spread into existing basins owned and operated by
IEUA.

The most significant permit required will be that obtained from the RWQCB (incorporating the
requirements of DDW) for the actual spreading operation. Right-of-way permits will be
provided by the City of Pomona for the pipeline infrastructure to be located within the City.
The AWT treatment plant will be constructed on a piece of property owned by the MVWD.
IEUA will work in collaboration with MVWD to obtain the necessary permits for construction
of the plant at their site. IEUA will obtain the right-of-way permits for the new pipelines and
pump stations that will be constructed within their jurisdiction. Time has been allowed in the
preliminary schedule for these activities.
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Inland Empire Utilities Agency - Preliminary Implementation Schedule Preliminary Schedule - 11/05/15
ID Task Task Name Duration Start Finish 5 |Qtr1,2016 | Qtr2,2016 | Qtr3,2016 |Qtr4,2016 |Qtr1l 2017 |Qtr2,2017 |Qtr3,2017 |Qtr4,2017 |Qtr1 2018 |Qtr2,2018 |Qtr3,2018 |Qtr4,2018 | Qtrl,
ﬂ Mode Dec| Jan ‘Feb ‘ Mar Apr‘Mav‘ Jun | Jul ‘Auq ‘ Sep | Oct ‘Nov‘ Dec| Jan |Feb|Mar Aor‘Mav‘ Jun | Jul ‘Auq ‘ Sep | Oct ‘Nov‘ Dec| Jan ‘Feb‘ Mar Apr‘Mav‘ Jun | Jul ‘Auq ‘ Sep | Oct ‘Nov‘ Dec J.ﬂLF
1 - an [Feb Ma
2 - Notice to Proceed 0 days Mon 1/4/16  Mon 1/4/16 rjlﬂi
3 L Coordination 82 days Mon 1/4/16 Tue 4/26/16
4 LA Coordinate with City of Pomona 72 days Mon 1/4/16  Tue 4/12/16
5 L Coordinate with Monte Vista Water District 72 days Mon 1/4/16  Tue 4/12/16
6 [EH wm Develop Agreements with Partners 72 days Mon 1/18/16 Tue 4/26/16 N
7 L4 Permitting 370 days Wed 4/27/16 Tue 9/26/17 1
8 L4 City of Pomona 40 days Wed 4/27/16 Tue 6/21/16 1
9 - Right of Ways for Pipeline 40 days Wed 4/27/16 Tue 6/21/16
10 L4 Monte Vista Water District 20 days Wed 4/27/16 Tue 5/24/16 —
11 EH wm Land for AWT Plant Construction 20 days Wed 4/27/16 Tue 5/24/16
12 L IEUA 40 days Wed 4/27/16 Tue 6/21/16 1
13 L Rights of Way for Pipelines 40 days Wed 4/27/16 Tue 6/21/16
14 LA Regional Water Quality Contorl Board 370 days Wed 4/27/16 Tue 9/26/17 1
15 L Permit for Spreading AWT Water 370 days Wed 4/27/16 Tue 9/26/17 1
16 L Develop Engineers Report 200 days Wed 4/27/16 Tue 1/31/17 T l
17 - Review by RWQCB 60 days Wed 2/1/17  Tue 4/25/17 l
18 L4 Finalalize Engineers Report 90 days Wed 4/26/17 Tue 8/29/17 al
19 L4 Approval by RwWQCB 20 days Wed 8/30/17 Tue 9/26/17
20 - Design and Construction 610 days Wed 4/27/16 Tue 8/28/18 Y 1
21 L Preliminary Design 100 days Wed 4/27/16 Tue 9/13/16 |
22 L Pipelines 60 days Wed 4/27/16 Tue 7/19/16 H-
23 - Pump Stations 50 days Wed 7/6/16  Tue 9/13/16 [:i— —
24 L Treatment Facility 100 days Wed 4/27/16 Tue 9/13/16 ﬁ‘
25 L4 Final Design 240 days Wed 8/3/16 Tue 7/4/17 L 1
26 L4 Pipelines 120 days Wed 8/3/16  Tue 1/17/17
27 L Pump Stations 75 days Wed 9/28/16 Tue 1/10/17
28 - Treatment Facility 200 days Wed 9/28/16 Tue 7/4/17 —
29 L4 Bidding and Award 160 days Wed 2/1/17 Tue 9/12/17 1
30 L Pipelines 40 days Wed 2/1/17  Tue 3/28/17 i —
31 EH O wy Pump Stations 40 days Wed 2/1/17  Tue 3/28/17 =
32 L Treatment Facility 40 days Wed 7/19/17 Tue 9/12/17 —
33 L Construction 360 days Wed 4/12/17 Tue 8/28/18 1
34 L Pipelines 260 days Wed 4/12/17 Tue 4/10/18 i
35 L Pump Stations 120 days Wed 4/12/17 Tue 9/26/17
36 - Treatment Facility 240days  Wed 9/27/17 Tue 8/28/18 1
37 L4 Start-up and Operation 60 days Wed 8/29/18 Tue 11/20/1¢
38 L Initial Start-up and Shake Down Period 60 days Wed 8/29/18 Tue 11/20/1¢ i
39 - Begin Long Term Operation and Recharge 0 days Tue 11/20/18 Tue 11/20/1¢ ¢ 11/20
Task Project Summary I Manual Task I I Start-only C Deadline ¥ PRELIMINARY IMPLEMENTATION
Project: IEUA-Grant Application Split i Inactive Task Duration-only Finish-only | Progress SC H E D U LE
Milestone L 2 Inactive Milestone Manual Summary Rollup s External Tasks Manual Progress
Summary 1 [Inactive Summary I Manual Summary 1 External Milestone ¢ FIGURE 20
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An overview of the proposed design and construction activities are shown in the preliminary
implementation plan. It is proposed that three design packages will be prepared, one for
pipelines, one for pump stations, and one for the advanced treatment plant facility. The design
work for these facilities will be carried out in parallel to save time. It is expected that the
pipeline and pump station design packages will be completed first and will be bid first. This
will allow more time for construction of the pipelines to and from the treatment plant site.

Construction on the pipelines is expected to commence in the spring of 2017, and
construction of the plant would begin in the fall of the same year. All facilities should be
constructed and ready for operation towards the end of summer 2018. This will provide time
for extended commissioning of the system to address any operational issues that might arise.
The entire system should be ready for long-term operation and the additional recharge activity
during the fourth quarter of 2018.

8.0 DEVELOPMENT OF PRELIMINARY TERM SHEET

Based on the selected Alternative 2a, the involvement, contributions, and benefits for each
participating agency have been evaluated. The results from this analysis are presented in
Table 7.

As shown in Table 7, the contributions and benefits vary between the participating agencies.
Additional analysis would be recommended to further evaluate the financial impacts for each
participating member if the following project alternative was implemented.
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Table 7 Development of Preliminary Term Sheet
Recycled Water Feasibility Study

IEUA
Contributions
& Benefits Pomona MVWD IEUA

Supply - Near Term® 4.4 mgd - -
Supply - Long Term® 2.9 mgd - 1.5 mgd
Land® - $5 million -
Pipelines® $20 million - $5 million
Treatment® - - $40 million

Notes:

(1) The estimated supply from the City is based on 3.9 mgd from PWRP and 0.5 mgd from
Spadra Well 19.

(2) Based on the data provided by the City, approximately 1.5 mgd of future recycled water
customer demand will offset available flow to IEUA.

(3) The estimated capital cost for the pipelines connecting into IEUA's service area

(4) To connectinto IEUA's service area, approximately 5 miles of 16-inch diameter pipeline
would be needed. A 400 HP PS along with the acquisition of a site for the PS has been
included in this capital cost estimate.

(5) The capital cost estimate is based on a 3.7 mgd advanced treatment facility.

(6) Pomona and MVWD have drinking water wells within the Chino Groundwater Basin. By
implementing additional recharge at Montclair Basin, groundwater levels are estimated to
increase by approximately 50 feet. This would improve the operation at the existing well sites
and eliminate the need for operational changes at the well sites. IEUA would receive
additional reimbursement for recharging at Montclair Basin.
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Feasibility Study of Recycled Water Interconnections

APPENDIX A - GROUNDWATER IMPACT ANALYSIS



Technical
Memorandum

To: Ms. Amy Martin
Carollo Engineers
From: Thomas Harder, P.G., C.HG.
Thomas Harder & Co.
Date: 15-Jan-16
Re: IEUA Recycled Water Feasibility Study

This Technical Memorandum (TM) presents an analysis of groundwater recharge using recycled
water as part of the Inland Empire Utilities Agency's (IEUA's) Feasibility Study of Recycled
Water Interconnections. The analysis is based on Carollo Engineers' (Carollo's) Recycled Water
and Brine System Alternative No. 1, which involves conveying 4.4 million gallons per day
(mgd) of recycled water from the City of Pomona to the Montclair Basins in Montclair,
California for spreading and recharge (see Figure 1). The alternative has multiple potential
benefits, including raising groundwater levels and mitigation of land surface subsidence.

Purpose and Scope

The purpose of this analysis was to evaluate potential changes in groundwater levels and flow
associated with recharging recycled water in the Montclair Basins in accordance with Carollo's
Recycled Water and Brine System Alternative No. 1. Specifically, the analysis addressed:

1. Potential changes in groundwater flow direction and gradient in the vicinity of the
Montclair Basins,

2. Potential changes in groundwater flow direction and gradient in the vicinity of existing
groundwater contaminant plumes downgradient of the Montclair Basins,

3. Potential changes in groundwater levels in the vicinity of the area of known land surface
subsidence to the southwest of the Montclair Basins,

4. Potential recycled water travel time between the Montclair Basins and the nearest
municipal supply wells.

Thomas Harder & Co.
1260 N. Hancock St., Suite 109
Anaheim, California 92807
(714) 779-3875



Carollo Engineers
IEUA Recycled Water Feasibility Study 15-Jan-16

The scope of work to address the objectives included:
e Compiling and reviewing hydrogeological data for the area.
e Coordinating with Carollo regarding the recharge alternative.
e Conducting a groundwater level impact and travel time analysis using analytical methods.
e Preparation of this TM.

Analysis Methodology

Potential groundwater mounding and travel time estimates associated with recharge of recycled
water in the Montclair Basins were evaluated using a two-dimensional analytical flow model
(see Figure 2 for model area). The analysis was conducted for steady state conditions using the
model code WinFlow'. All travel time analyses were conducted using the particle tracking
feature which allows for the estimation of groundwater travel time between two points from
advective groundwater flow. The analysis incorporated the following assumptions:

e Recycled water was applied to Montclair Basins 1 and 2 at a rate of 4.4 mgd.

e The initial groundwater levels were conditioned to Spring 2014 groundwater levels
published by Wildermuth Environmental (WEI)? (see Figure 3).

e The hydraulic conductivity of the aquifer beneath the basins is 15 ft/day.

e The porosity of the aquifer sediments is 0.33.

e The sediments in the vadose zone and aquifer are homogeneous.

In order to match the Spring 2014 groundwater level contour map, groundwater production from
area wells was incorporated into the model, each pumping at rates published by WEI®.

Sources of Data

The types of data used to develop the model included groundwater contour maps, aquifer
properties, well locations, land subsidence contours, contaminant plumes, and groundwater
recharge and pumping. Data for the model analysis were obtained from the following:

e WEI; Chino Basin Optimum Basin Management Program - 2014 State of the Basin
Report. Prepared for Chino Basin Watermaster, June 2015;

e WEI; 2014 Annual Report of the Ground-Level Monitoring Committee (Draft Final).
Prepared for Chino Basin Watermaster, June 2015;

! WinFlow Version 3, Environmental Simulations Inc., 2003.
2 WEI, 2015. Chino Basin Optimum Basin Management Program - 2014 State of the Basin Report. Prepared for
Chino Basin Watermaster, June 2015.

2



Carollo Engineers
IEUA Recycled Water Feasibility Study 15-Jan-16

e Chino Basin Watermaster; Geographic Information System (GIS) shapefiles of
groundwater contours, contaminant plumes, and well locations;
e Carollo; information for Recycled Water and Brine System Alternative No. 1.

Findings

Analysis of the recharge of 4.4 mgd of recycled water in Montclair Basins 1 and 2 showed minor
changes in groundwater flow direction in the vicinity of the basins. Pre-recharge groundwater
levels based on the WEI Spring 2014 groundwater contour map show a depression in the
Montclair Basin area with groundwater flowing towards the basins from the west, north, and east
(see Figure 3). Although groundwater levels were simulated to rise as much as 50 ft beneath the
basins as a result of Project recharge, the depression in the area that governs pre-recharge
groundwater flow directions is predicted to remain (see Figure 4). Groundwater flow in the
vicinity of the volatile organic compound (VOC) plume south of the Montclair Basins is not
predicted to change (see Figures 3 and 4).

Predicted groundwater level change resulting from the project is shown on Figure 5. As shown,
maximum groundwater level rise is predicted to be greater than 50 ft directly beneath Montclair
Basin No. 2. This groundwater level change will help mitigate land surface subsidence beneath
and to the southwest of the Montclair Basins (see Figure 4).

The particle tracking analysis shows that recycled water may reach the nearby production well
MVWD 26 within 2 months of reaching the groundwater surface (see Figure 6). Travel times to
all other production wells exceed two years.
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COST ESTIMATING ASSUMPTIONS

The cost estimates presented are opinions developed from bid tabulations, cost curves,
information obtained from previous studies, and experience on other similar projects. The costs
are based on an Engineering News Record Construction Cost Index (ENR CCI) 10981 - Greater
LA Index, July 2015).

The construction costs are representative of system facilities under normal construction
conditions and schedules. Costs have been estimated for public works construction and are
based on Class 5 planning level assumptions as defined by Association of the Advancement of
Cost Engineering (AACE).

Cost Estimating Accuracy

The cost estimates presented have been prepared for general planning purposes and for
guidance in project evaluation and implementation. Final costs of a project will depend on actual
labor and material costs, competitive market conditions, final project scope, implementation
schedule, and other variable factors such as preliminary alignment generation, investigation of
alternative routings, and detailed utility and topography surveys.

The AACE defines an Order-of-Magnitude Estimate (Class 5), deemed appropriate for planning
level studies, as an approximate estimate made without detailed engineering data. It is normally
expected that an estimate of this type would be accurate within plus 50 percent to minus
30 percent. This section presents the assumptions used in developing the Class 5 cost estimates
for the recommended facilities.

Capital Cost Development

Capital costs developed are estimated by multiplying the estimated construction cost with various
markups. The various cost components used in the development of capital cost estimates are
described below.

Baseline Construction Cost

This is the total estimated construction cost, in dollars, of the proposed improvement projects.
Baseline construction costs were calculated by multiplying the estimated number of units by the
unit cost, such as length of pipeline times the average cost per lineal foot of pipeline. The majority
of unit construction costs used will be presented in proceeding tables.

Estimated Construction Cost

Contingency costs are reviewed on a case-by-case basis because they vary considerably with
each project. Such factors as unexpected construction conditions, the need for unforeseen
mechanical items, and variations in final quantities are a few of the items that can increase project
costs for which a contingency amount would be requested.

Since knowledge about site-specific conditions of each proposed project is limited at the planning
stage, a 30-percent contingency was applied to the Baseline Construction Cost to account for
unforeseen events and unknown conditions. This contingency accounts for unknown site
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conditions such as poor soil, unforeseen conditions, environmental mitigations, and other
unknowns and is typical for planning projects. The Estimated Construction Cost for the proposed
wastewater, potable water, and recycled water system improvements consists of the Baseline
Construction Cost plus the 30-percent construction contingency.

Capital Improvement Cost

Other project construction contingency costs include costs associated with engineering,
construction-phase professional services, and project administration. Engineering services
associated with new facilities include preliminary investigations and reports, right-of-way (ROW)
acquisition, foundation explorations, preparation of drawings and specifications during
construction, surveying and staking, sampling of testing material, and start-up services.
Construction-phase professional services cover such items as construction management,
engineering services, materials testing, and inspection during construction. Finally, there are
project administration costs, which cover such items as legal fees, environmental/California
Environmental Quality Act (CEQA) compliance requirements, financing expenses, administrative
costs, and interest during construction.

The cost of these items can vary, but, for the purpose of this analysis, it is assumed that the other
project contingency costs will equal approximately 27.5 percent of the Estimated Construction
Cost.

As shown in the following sample calculation of the capital improvement cost, the total cost of all
project construction contingencies (construction, engineering services, construction
management, and project administration) is 65.8 percent of the baseline construction cost.
Calculation of the 65.8 percent is the overall markup on the baseline construction cost to arrive at
the capital improvement cost. It is not an additional contingency.

Example:

Baseline Construction Cost $1,000,000
Construction Contingency (30%) $300,000
Estimated Construction Cost $1,300,000
Engineering Cost (10%) 130,000
Construction Management (10%) 130,000
Project Administration (7.5%) $97,500
Capital Improvement Cost $1,657,500

To obtain the cost estimates based on the time of construction, the capital improvement cost was
escalated at a rate of 3 percent per year. In addition, an anticipated loan period of 30 years with
an annual interest rate of 1.5 percent was utilized to calculate the annual cost per acre-foot.
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Unit Construction Cost

Unit construction costs utilized for this analysis are presented in the tables that follow for the
following facilities:

. Pipeline Cost
. Pump Station Cost

. Pressure-Reducing Stations

Consistent with typical planning cost estimating, pipeline materials are not specified at this time.
Pump stations costs were based on total horsepower. Treatment plant costs were based on the
cost of construction for similar projects within the region.

Unit Construction Costs - Pipelines
Pipe Size Unit Construction Cost®
(inches) ($/LF)
Recycled Water Mains New Construction
4" $150
6" $170
8" $205
10" $225
12" $260
16" $330
20" $385
24" $465
Note:
(1) ENR Greater LA 10981 (July 2015).
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Unit Construction Costs — Pump Stations

Station Size Unit Construction Cost

(HP) ($/HP)
100 hp $8,000
200 hp $6,000
250 hp $6,000
300 hp $6,000
350 hp $6,000
400 hp $6,000
500 hp $6,000
650 hp $6,000
700 hp $4,000
750 hp and larger $2,000

Unit Construction Costs — Pressure-Reducing Stations

Unit Construction Cost

Type ($/PRS)

Small (1-2 valves <8") $100,000
Medium (2-3 valves 8" and up) $200,000
Large (3-4 valves 12" and up) $300,000
Rehab and Repair $75,000

Unit Construction Costs — Miscellaneous ltems

Unit Construction Cost

Type ($/unit))
ASR Well $1 million
Land Acquisition in Chino/Pomona (Estimated) per acre $1 million
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Alternative 1 Cost Estimate
Recycled Water Segment 3

Pipe Dia.
. Proposed Facility. | ___ ____________ _NewPipe(ft) _ (in) _ UnitCost _ Total Cost _
New Transmission Line 8,500 16" $ 330 % 2,805,000
New PRV $ 100,000
Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
e Proposed Facility  _ ___ ___ ______ ___ _NewPipe(ft) __(in)_ _UnitCost_ _ Total Cost
New Transmission Line 10,500 16" $ 330 % 3,465,000
New PRV $ 100,000
New PRV $ 100,000
Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.
. Proposed Facility. . ___ ___ ______HP _ NewPipe(ft) __(in)_ _UnitCost _ _Total Cost
New Transmission Line (Seg 3 to 5) 6,000 16" $ 330 $ 1,980,000
New Transmission Line (to Montclair Basin) 7,700 16" $ 330 $ 2,541,000
Rehab at Spadra Well 19 $ 100,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000
Facilities Cost $ 8,721,000
30% Contingency $ 2,617,000
Subtotal $ 11,338,000
Construction Management $ 1,134,000
Engineering $ 1,134,000
Environmental and Legal $ 851,000
Capital Cost $ 14,457,000
Total Capital Cost for Alternative 1 (Montclair Basin Only): $ 25,351,000
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Alternative 2a Cost Estimate
Recycled Water Segment 3

Pipe Dia.
e Proposed Facility ____ _ _ ________ ____] New Pipe (ft) __ (in)__ Unit Cost __ Total Cost __
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000
Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
e Proposed Facility _ ___ ___ ___ . _______| New Pipe (ft) __ (in) __UnitCost __ Total Cost _
New Transmission Line 10,500 16" $ 330 % 3,465,000
New PRV $ 100,000
New PRV $ 100,000
Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.
e Proposed Facility _ ___ ___ _______| HP___ New Pipe(ft) _ (in) __ UnitCost __ Total Cost _
New Transmission Line (Seg 3 to 5) 6,000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 $ 1,650,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (from NRW N to Plant 28) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant Facilities Cost (3.1 mgd) $ 24,000,000
Rehab at Spadra Well 19 $ 100,000.00
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000
Facilities Cost $ 32,338,300
30% Contingency $ 9,702,000
Subtotal $ 42,040,300
Construction Management $ 4,205,000
Engineering $ 4,205,000
Environmental and Legal $ 3,154,000
Capital Cost $ 53,604,300
Total Capital Cost for Alternative 2a (Monclair Spreading Only): $ 64,498,000
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Alternative 2b Cost Estimate

Recycled Water Segment 3

Pipe Dia.
e _._____ProposedFacility __ ___ ______ _______| New Pipe (ft) __(in) __Unit Cost __ Total Cost_ _ _
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000
Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
e .. ____ProposedFacility __ ___ ______ _______| New Pipe (ft) _ (in) __UnitCost ___Total Cost __
New Transmission Line 10,500 16" $ 330 $ 3,465,000
New PRV $ 100,000
New PRV $ 100,000
Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.

R LA New Pipe (ft) _ (in) __UnitCost __ Total Cost

New Transmission Line (Seg 3 to 5) 6,000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 % 1,650,000
New Transmission Line (to ASR Well 30) 1,800 16" $ 330 $ 594,000
New Transmission Line (to ASR Well 32) 2,400 10" $ 225 % 540,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (from Plant 28 to NRW N) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant Facilities Cost (3.7 mgd) $ 27,000,000
Rehab at Spadra Well 19 $ 100,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000
Facilities Cost $ 36,472,300
30% Contingency $ 10,942,000
Subtotal $ 47,414,300
Construction Management $ 4,742,000
Engineering $ 4,742,000
Environmental and Legal $ 3,557,000
Capital Cost $ 60,455,300
Total Capital Cost for Alternative 2b (with ASR): $ 71,349,000
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Alternative 3 Cost Estimate
Recycled Water Segment 3

Pipe Dia.
e Proposed Facility________.__._._.__._ New Pipe (ft) ___ (in)__ Unit Cost ___ Total Cost. __
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000
Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
e Proposed Facility______________.__._ New Pipe (ft) ___ (in)__ Unit Cost ___ Total Cost __
New Transmission Line 10,500 16" $ 330 $ 3,465,000
New PRV $ 100,000
New PRV $ 100,000
Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.
e Proposed Facility___ __________ HP___New Pipe (ft)___(in) _ Unit Cost __ Total Cost __
New Transmission Line (Seg 3 to 5) 6,000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 $ 1,650,000
New Transmission Line (to ASR Well 30) 1,800 16" $ 330 % 594,000
New Transmission Line (to ASR Well 32) 2,400 10" $ 225 $ 540,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (from NRW N to Plant 28) 350 6" $ 170 $ 59,500
New Transmission Line (from Plant 28 to NRW N) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant Facilities Cost (3.7 mgd) $ 27,000,000
Rehab at Spadra Well 19 $ 100,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000
Facilities Cost $ 36,531,800
30% Contingency $ 10,960,000
Subtotal $ 47,491,800
Construction Management $ 4,750,000
Engineering $ 4,750,000
Environmental and Legal $ 3,562,000
Capital Cost $ 60,553,800
Total Capital Cost for Alternative 3 (with ASR): $ 71,448,000

Appendix B



Alternative 4 Cost Estimate

Recycled Water Segment 3

Pipe Dia.

o o..__.ProposedFacility _________________NewPipe(ft) _(in) _UnitCost __Total Cost _
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000

Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
Proposed Facility New Pipe (ft) (in) Unit Cost Total Cost

"7 777 New Transmission Line T T 10,500 16" $ 330 $ 3,465,000
New PRV $ 100,000
New PRV $ 100,000

Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.

—ee—.._._ Proposed Facility ___ ___ ___ ___ HP_ __NewPipe(ft) _ (in) _UnitCost __ Total Cost _
New Transmission Line (Seg 3 to 5) 6,000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 $ 1,650,000
New Transmission Line (to ASR Well 30) 1,800 16" $ 330 $ 594,000
New Transmission Line (to ASR Well 32) 2,400 10" $ 225 % 540,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (to N AWT Pipeline) 11,900 16" $ 330 $ 3,927,000
New Transmission Line (from NRW S to Southern AWT) 1,300 16" $ 330 $ 429,000
New Transmission Line (from Southern AWT to NRW S) 1,300 16" $ 330 $ 429,000
New Transmission Line (from NRW N to Plant 28) 350 6" $ 170 $ 59,500
New Transmission Line (from Plant 28 to NRW N) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant (3.7 mgd) $ 27,000,000
Advanced Water Treatment Plant NRW (3.2 mgd) $ 46,900,000
Rehab at Spadra Well 19 $ 100,000
Land Acquisition for Treatment Plant (4.6 acres) $ 4,600,000
200 HP Pump Station from NRW to Brooks Ba: 200 hp $ 6,000 $ 1,200,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000

Facilities Cost $ 94,016,800

30% Contingency $ 28,206,000

Subtotal $ 122,222,800

Construction Management $ 12,223,000

Engineering $ 12,223,000

Environmental and Legal $ 9,167,000

Capital Cost $ 155,835,800

Total Capital Cost for Alternative 4: $ 166,730,000
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Alternative 5 Cost Estimate

Recycled Water Segment 3

Pipe Dia.

oo ___ . ProposedFacility ___ ______________NewPipe(ft) _(in) _UnitCost __Total Cost _
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000

Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.

e eo_._._ .. ProposedFacility ___ ___ ___________NewPipe(ft) _ (in) _UnitCost __ Total Cost _
New Transmission Line 10,500 16" $ 330 $ 3,465,000
New PRV $ 100,000
New PRV $ 100,000

Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.

oo ____.ProposedFacility ___ ___ ______ HP_ __NewPipe(ft) _ (in) _UnitCost __ Total Cost _
New Transmission Line (Seg 3 to 5) 6000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 $ 1,650,000
New Transmission Line (to ASR Well 30) 1,800 16" $ 330 $ 594,000
New Transmission Line (to ASR Well 32) 2,400 10" $ 225 $ 540,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (to N AWT Pipeline) 11,900 16" $ 330 $ 3,927,000
New Transmission Line (from NRW S to Southern AWT) 1,300 16" $ 330 $ 429,000
New Transmission Line (from Southern AWT to NRW S) 1,300 16" $ 330 $ 429,000
New Transmission Line (from NRW N to Plant 28) 350 6" $ 170 $ 59,500
New Transmission Line (from Plant 28 to NRW N) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant (3.7 mgd) $ 27,000,000
Advanced Water Treatment Plant NRW (3.2 mgd) $ 46,900,000
Rehab at Spadra Well 19 $ 100,000
Land Acquisition for Treatment Plant (4.6 acres) $ 4,600,000
200 HP Pump Station from NRW to Brooks Ba: 200 hp $ 6,000 $ 1,200,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000

Facilities Cost $ 94,016,800

30% Contingency $ 28,206,000

Subtotal $ 122,222,800

Construction Management $ 12,223,000

Engineering $ 12,223,000

Environmental and Legal $ 9,167,000

Capital Cost $ 155,835,800

Total Capital Cost for Alternative 5: $ 166,730,000
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Alternative 6 Cost Estimate
Recycled Water Segment 3

Pipe Dia.
__________ Proposed Facility _ ______ _________ NewPipe(ft) _ (in) _ UnitCost __Total Cost __
New Transmission Line 8,500 16" $ 330 $ 2,805,000
New PRV $ 100,000
Total Demand Pipeline $ 2,905,000
Construction Cost $ 2,905,000
30% Contingency $ 872,000
Subtotal $ 3,777,000
Construction Management $ 378,000
Engineering $ 378,000
Environmental and Legal $ 284,000
Capital Cost $ 4,817,000
Recycled Water Segment 5
Pipe Dia.
Proposed Facility New Pipe (ft) (in Unit Cost Total Cost
____ New Transmission Line 10500 16" $ 330 $ 3465000
New PRV $ 100,000
New PRV $ 100,000
Total Demand Pipeline Cost $ 3,665,000
30% Contingency $ 1,100,000
Subtotal $ 4,765,000
Construction Management $ 477,000
Engineering $ 477,000
Environmental and Legal $ 358,000
Capital Cost $ 6,077,000
Other Distribution & Treatment Facilities
Pipe Dia.
Proposed Facility HP New Pipe (ft) (in) Unit Cost Total Cost
____ New Transmission Line (Seg 3t05) 6000 16" $ 330 $ 1,980,000
New Transmission Line (to Plant 28) 5,000 16" $ 330 $ 1,650,000
New Transmission Line (to ASR Well 30) 1,800 16" $ 330 $ 594,000
New Transmission Line (to ASR Well 32) 2,400 10" $ 225 % 540,000
New Transmission Line (to Montclair Basin) 1,360 16" $ 330 $ 448,800
New Transmission Line (to Brooks Basin) 6,700 16" $ 330 $ 2,211,000
New Transmission Line (to ASR Well Site 1) 3,900 10" $ 225 % 877,500
New Transmission Line (to ASR Well Site 2) 2,900 10" $ 225 % 652,500
New Transmission Line (from NRW S to Southern AWT) 1,300 16" $ 330 $ 429,000
New Transmission Line (from Southern AWT to NRW S) 1,300 16" $ 330 $ 429,000
New Transmission Line (from NRW N to Plant 28) 350 6" $ 170 $ 59,500
New Transmission Line (from Plant 28 to NRW N) 350 6" $ 170 $ 59,500
Advanced Water Treatment Plant (3.7 mgd) $ 27,000,000
Advanced Water Treatment Plant NRW (3.2 mgd) $ 46,900,000
Rehab at Spadra Well 19 $ 100,000
ASR Well Site 1 $ 1,000,000
ASR Well Site 2 $ 1,000,000
Land Acquisition for Treatment Plant (4.6 acres) $ 4,600,000
75 HP Pump Station from NRW to Brooks Basin 75 hp $ 8,000 $ 600,000
400 HP Interconnection PS 400 hp $ 6,000 $ 2,400,000
100 HP Interconnection PS 100 hp $ 6,000 $ 600,000
Land Acquisition for PS Site (1 acre) $ 1,000,000
New PRV $ 100,000
Facilities Cost $ 95,230,800
30% Contingency $ 28,570,000
Subtotal $ 123,800,800
Construction Management $ 12,381,000
Engineering $ 12,381,000
Environmental and Legal $ 9,286,000
Capital Cost $ 157,848,800
Total Capital Cost for Alternative 6: $ 168,743,000
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Enginsers... Working Wondars With Water ®

Preliminary Cost Estimates for Alternatives

(2) Grant funding includes 35 percent principal forgiveness (up to $15 million).

(3) Assumes spreading basin O&M costs of $60/AF.

(4) Annual cost assumes a useful life of 30 years at 1.5 percent interest without Grant funding.
(5) Annual cost assumes a useful life of 30 years at 1.0 percent interest with Grant funding.

(7) Capital Costs are escalated at 3 percent per year to midpoint of construction April 2018.

(6) Annual O&M costs include cost savings of reduced flows in the NRW line for Alternatives 4 through 6.

(1) Capital Cost includes a construction cost contingency of 30 percent and additional markups for engineering, legal, and construction management of 27.5 percent.

Supply Capacity Range Maximum Available Flow Maximum Capacity Alternative Cost Estimates

Maximum Maximum Total Capital Annual Cost

Pomona | Spadra | NRW | NRW | Total Brine Treated | Treated | Beneficial Use | Beneficial Use Cost Mid-Point | 35% Principal | Total Capital Annual Cost w/ Grant

RW | Well19 | South | North Flow [ Discharge Flow Flow Potential Potential Infrastructure [Treatment Plant| Total Capital |of Construction|Forgiveness (up| Costw/ Grant | Annual 0&M (Max Flow) (Max Flow)

AltNo. | (mgd) | (mgd) | (mgd) | (mgd) | (mgd) | (mgd) (mgd) (AFY) (mgd) (AFY) Cost ($) Cost ($) Cost ($) ($)"” to$15M) | Funding ($)*? | Cost ($)*® ($/AF)*7 ($/AF)"
1 3.9 0.5 4.4 4.4 4,900 3.1 3,500 $ 25,351,000 | $ - |$ 25351,000[$% 27,000,000 $ 9,450,000 [$ 17,550,000 | $ 652,250 | $ 510 | $ 380
2a 3.2 0.5 3.7 0.6 3.1 3,500 3.1 3,500 $ 24,498,000 | $ 40,000,000 | $ 64,498,000 | $ 69,000,000 [ $ 15,000,000 [$ 54,000,000 | $ 2,245,250 | $ 1,460 | $ 1,240
2b 3.9 0.5 4.4 0.7 3.7 4,200 3.7 4,200 $ 26,349,000 | $ 45,000,000 | $ 71,349,000 | $ 77,000,000 [ $ 15,000,000 [$ 62,000,000 | $ 2,606,250 | $ 1,380 | $ 1,190
3 3.9 0.5 0.006 4.4 0.7 3.7 4,200 3.7 4,200 $ 26,448,000 | $ 45,000,000 | $ 71,448,000 |$ 77,000,000 [$ 15,000,000 [$ 62,000,000 | $ 2,567,250 | $ 1,370 | $ 1,180
4 3.9 0.5 3.8 8.2 1.3 6.9 7,700 6.9 7,700 $ 43,730,000 | $ 123,000,000 | $ 166,730,000 | $ 179,000,000 [ $ 15,000,000 [ $ 164,000,000 | $ 1,301,950 | $ 1,140 | $ 990
5 3.9 0.5 3.8 8.2 1.3 6.9 7,700 6.9 7,700 $ 43,730,000 | $ 123,000,000 | $ 166,730,000 | $ 179,000,000 [ $ 15,000,000 [$ 164,000,000 | $ 1,303,950 | $ 1,140 | $ 990
6 3.9 0.5 3.8 8.2 1.3 6.9 7,700 6.9 7,700 $ 45,743,000 | $ 123,000,000 | $ 168,743,000 | $ 181,000,000 [ $ 15,000,000 | $ 166,000,000 | $ 1,239,000 | $ 1,140 | $ 1,000

Notes:

IEUA RW Feasibility Study Cost Estimates_TM.xIsx
1/15/2016
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Enginsers... Working Wondars With Water ®

Preliminary Cost Estimates for Alternatives

(2) Grant funding includes 35 percent principal forgiveness (up to $15 million).

(3) Assumes spreading basin O&M costs of $60/AF.

(4) Annual cost assumes a useful life of 30 years at 1.5 percent interest without Grant funding.
(5) Annual cost assumes a useful life of 30 years at 1.0 percent interest with Grant funding.

(7) Capital Costs are escalated at 3 percent per year to midpoint of construction April 2018.

(6) Annual O&M costs include cost savings of reduced flows in the NRW line for Alternatives 4 through 6.

(1) Capital Cost includes a construction cost contingency of 30 percent and additional markups for engineering, legal, and construction management of 27.5 percent.

Supply Capacity Range Maximum Available Flow Maximum Capacity Alternative Cost Estimates
Maximum Maximum Total Capital Annual Cost
Pomona | Spadra | NRW NRW Total Brine Treated Treated Beneficial Use Beneficial Use Cost Mid-Point | 359% principal | Total Capital Annual Cost w/ Grant
RW | Well19 | South | North | Flow [ Discharge Flow Flow Potential Potential Infrastructure [Treatment Plant| Total Capital |of Construction|Forgiveness (up| Costw/ Grant | Annual O&M (Max Flow) (Max Flow)
AltNo. | (mgd) | (mgd) | (mgd) | (med) | (mgd) | (mgd) (mgd) (AFY) (mgd) (AFY) Cost ($) Cost ($) Cost ($) )" t0$15M) | Funding ($)"* | cost($)™® | ($/aR)*” ($/AR)®
1 1.0 0.5 15 1.5 1,700 1.5 1,700 $ 25,351,000 | $ - $ 25,351,000 |$ 27,000,000 | $ 9,450,000 | $ 17,550,000 | $ 544,250 | $ 980 | $ 720
2a 1.0 0.5 15 0.3 1.2 1,300 1.2 1,300 $ 24,498,000 | $ 17,490,000 | $ 41,988,000 | $ 45,000,000 | $ 15,000,000 | $ 30,000,000 | $ 1,173,250 | $ 2,340 [ $ 1,800
2b 1.0 0.5 15 0.3 1.2 1,300 1.2 1,300 $ 26,349,000 | $ 17,490,000 | $ 43,839,000 [ $ 47,000,000 [ $ 15,000,000 | $ 32,000,000 | $ 1,192,250 | $ 2,420 | $ 1,870
3 1.0 0.5 0.006 15 0.3 1.2 1,400 1.2 1,400 $ 26,448,000 | $ 17,490,000 | $ 43,938,000 | $ 47,000,000 | $ 15,000,000 | $ 32,000,000 | $ 1,159,250 | $ 2,230 ( $ 1,710
4 1.0 0.5 3.8 5.3 0.8 4.5 5,000 4.5 5,000 $ 43,730,000 | $ 95,490,000 | $ 139,220,000 ( $ 150,000,000 | $ 15,000,000 | $ 135,000,000 | $ (100,050)| $ 1,230 | $ 1,030
5 1.0 0.5 3.8 5.3 0.8 4.5 5,000 4.5 5,000 $ 43,730,000 | $ 95,490,000 | $ 139,220,000 ( $ 150,000,000 | $ 15,000,000 | $ 135,000,000 | $ (98,050)( $ 1,230 | $ 1,030
6 1.0 0.5 3.8 5.3 0.8 4.5 5,000 4.5 5,000 $ 45,743,000 | $ 95,490,000 | $ 141,233,000 [ $ 152,000,000 |$ 15,000,000 | $ 137,000,000 | $ (163,113)| $ 1,230 | $ 1,030
Notes:
(1) Capital Cost includes a construction cost contingency of 30 percent and additional markups for engineering, legal, and construction management of 27.5 percent.
(2) Grant funding includes 35 percent principal forgiveness (up to $15 million).
(3) Assumes spreading basin O&M costs of $60/AF.
(4) Annual cost assumes a useful life of 30 years at 1.5 percent interest without Grant funding.
(5) Annual cost assumes a useful life of 30 years at 1.0 percent interest with Grant funding.
(6) Annual O&M costs include cost savings of reduced flows in the NRW line for Alternatives 4 through 6.
(7) Capital Costs are escalated at 3 percent per year to midpoint of construction April 2018.
Preliminary Cost Estimates for Alternatives
Supply Capacity Range Maximum Available Flow Maximum Capacity Alternative Cost Estimates
Maximum Maximum Total Capital Annual Cost
Pomona | Spadra | NRW | NRW | Total Brine Treated | Treated | Beneficial Use | Beneficial Use Cost Mid-Point | 35% Principal | Total Capital Annual Cost w/ Grant
RW | Well19 | South | North Flow [ Discharge Flow Flow Potential Potential Infrastructure [Treatment Plant| Total Capital |of Construction|Forgiveness (up| Costw/ Grant | Annual 0&M (Max Flow) (Max Flow)
AltNo. | (mgd) | (mgd) | (mgd) | (mgd) | (mgd) | (mgd) (mgd) (AFY) (mgd) (AFY) Cost ($) Cost ($) Cost ($) ($)” to$15M) | Funding ($)*? | cCost ($)*® ($/AF)*7 ($/AF)"
1 2.5 0.5 3.0 3.0 3,400 3.1 3,500 $ 25,351,000 | $ - $ 25,351,000 | $ 27,000,000 | $ 9,450,000 | $ 17,550,000 | $ 652,250 | $ 510 | $ 380
2a 2.5 0.5 3.0 0.5 2.5 2,800 2.5 2,800 $ 24,498,000 | $ 32,010,000 | $ 56,508,000 | $ 61,000,000 | $ 15,000,000 | $ 46,000,000 | $ 1,913,250 | $ 1,590 | $ 1,320
2b 2.5 0.5 3.0 0.5 2.5 2,800 2.5 2,800 $ 26,349,000 | $ 32,010,000 [ $ 58,359,000 [ $ 63,000,000 | $ 15,000,000 | $ 48,000,000 | $ 1,932,250 | $ 1,630 | $ 1,350
3 2.5 0.5 0.006 3.0 0.5 2.5 2,800 2.5 2,800 $ 26,448,000 | $ 32,010,000 | $ 58,458,000 | $ 63,000,000 | $ 15,000,000 | $ 48,000,000 | $ 1,893,250 | $ 1,610 | $ 1,340
4 2.5 0.5 3.8 6.8 11 5.7 6,300 5.7 6,300 $ 43,730,000 | $ 110,010,000 | $ 153,740,000 | $ 165,000,000 [ $ 15,000,000 [ $ 150,000,000 | $ 627,950 | $ 1,190 | $ 1,020
5 2.5 0.5 3.8 6.8 11 5.7 6,300 5.7 6,300 $ 43,730,000 [ $ 110,010,000 [ $ 153,740,000 ( $ 165,000,000 | $ 15,000,000 | $ 150,000,000 | $ 629,950 | $ 1,190 | $ 1,020
6 2.5 0.5 3.8 6.8 1.1 5.7 6,300 5.7 6,300 $ 45,743,000 | $ 110,010,000 | $ 155,753,000 | $ 167,000,000 [ $ 15,000,000 | $ 152,000,000 | $ 564,888 | $ 1,190 | $ 1,020
Notes:
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