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SECTION 1 – INTRODUCTION AND BACKGROUND 

This section provides the background information for the Regional Water Recycling Feasibility 
Study (Feasibility Study) including a description of the study area and regional partnership. 

1.1 Study Area Characteristics 

There are three study areas addressed by this report: 

 Amador Regional Sanitation Authority (ARSA) Service Area 

 Ione Service Area 

 Mule Creek State Prison (MCSP) 

Below is a description of each study area including service area boundaries, governing agencies 
and any contractual relationships between the agencies, land use and population projections 
and descriptions of the major surface and groundwater features.  The locations of each entity 
and major facility to be discussed below are illustrated in Figure 1-1 below. 

1.1.1 Amador Regional Sanitation Authority (ARSA) Service Area 

The City of Sutter Creek owns and operates the Sutter Creek Wastewater Treatment Plant 
(WWTP).  Amador Regional Sanitation Authority (ARSA) manages the existing recycled water 
conveyance, storage, and distribution system downstream of the WWTP through a joint powers 
agreement between the City of Sutter Creek, Amador City, and Amador County.  The City of 
Sutter Creek provides operation services under contract to ARSA. 

As shown on Figure 1-2, this WWTP serves the Cities of Sutter Creek and Amador City, and 
Amador County Service Area #4/Amador Water Agency (AWA) Wastewater Improvement 
District #11, which generally comprises the community of Martell.  The cities of Sutter Creek and 
Amador City are primarily residential, while the Martell area contains a significant amount of 
commercial and industrial land uses.  Growth within the Sutter Creek WWTP service area would 
include that resulting from infill development within the City of Sutter Creek and the Martell area.  
According to the 2011 Amador County General Plan, Amador City expects very little new growth 
since it has nearly reached buildout. 

The City of Sutter Creek has approved the development agreement for the Gold Rush Ranch 
and Golf Resort (GRR) project, which is located southwest of the current City limits (see Figure 
1-2) and would be served by the Sutter Creek WWTP.  In addition to infill development, the GRR 
project would comprise a significant portion of the future growth and development in the service 
area.  As approved, the GRR project would include an 18-hole golf course, 1,334 residential 
units, 300 vacation rental units, neighborhood commercial uses, and a public safety site, which 
are expected to develop over 25 years.  Currently there is uncertainty about if or when this 
development will actually occur.  Therefore this study considers scenarios including GRR and 
its impact on wastewater flows and recycled water availability, however, to be conservative, no 
credit is taken for potential recycled water use. 
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Figure 1-1: Study Areas 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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Figure 1-2: ARSA Service Areas 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

The County has also designated 690 acres as a large-scale Regional Service Center (RSC) for 
the Martell area.  The County estimates that this RSC area will develop an additional 1,250 
residential units over 20 years (beginning in 2015), and will develop up to a total of 3.5 million 
square feet (MSF) of commercial and industrial area over the next 20 years. 

The City of Ione currently accepts effluent from ARSA, which it stores, treats and disposes along 
with effluent from Mule Creek State Prison (MCSP) and backwash from the Preston Water 

ARSA Service Area 

Roads 

City Limits 
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Treatment Plant (WTP).  Acceptance and disposal of ARSA effluent in the Ione system is 
governed by the 2007 Ione Disposal Agreement (See SECTION 1.2), which obligates the City 
of Ione to accept up to 650 AF per year (AF/y) of combined flow from ARSA and MCSP.  A copy 
of the agreement is included as Appendix A.  This agreement includes a five-year cancellation 
clause which can be invoked by either party.  In the event that the City of Ione was to invoke this 
clause, the storage and disposal capacity currently available in these facilities would no longer 
be available to ARSA after 5 years. 

1.1.2 Ione Service Area 

The City of Ione is located in the western foothills of the Sierra Nevada Mountains in Amador 
County, California.  Neighboring communities are Clay to the west, Clements and Wallace to 
the south, and the Cities of Jackson, Sutter Creek, and Amador City to the east and northeast.  
The southern portion of the City is bisected east to west by Sutter Creek, with approximately 
450 acres on either side of the creek, totaling 900 acres.  The City of Sacramento is located 
approximately 40 miles to the northwest of Ione.  Around the City of Ione, the major stream flows 
are Sutter Creek, which runs through the center of town and Mule Creek, located at the western 
city limits.  Flows from both creeks go to Dry Creek, which drains to Mokelumne River.  Sutter 
Creek and Mule Creek are intermittently dry in the summer months.  A key map of the area is 
shown in Figure 1-3. 

To preserve water quality, the Central Valley Regional Water Quality Control Board (RWQCB), 
who regulates the enforcement of water quality standards in the area, has placed restrictions 
prohibiting discharge into the creeks.   

Groundwater in the area is used mostly for agricultural purposes and to a lesser extent, as a 
domestic water supply.  The groundwater is typically shallow, less than 100 feet below ground 
surface, with limited available capacity and of marginal quality.  It is believed that some of the 
water from Sutter Creek infiltrates into the Ione Valley in the winter and spring due to the 
topography and hydrology. 

The City of Ione owns and operates two wastewater treatment plants – the Ione WWTP and the 
Castle Oaks Water Reclamation Plant (COWRP).  The Ione WWTP, located directly south of 
Sutter Creek at the corner of West Marlette Street and Dave Brubeck Road, provides secondary 
treatment for properties within the city limits.  This consists of residential and a small number of 
commercial customers, including the main commercial area of the City, consisting of retail 
shops, restaurants, and City Hall.  The service area includes approximately 1,525 Equivalent 
Dwelling Units (EDUs).  Inmates and wards of MCSP, which is within the Ione city limits, are 
included in the MCSP Area, therefore are excluded from the Ione service area.  The MCSP Area 
is described in SECTION 1.1.3.   

Based on historical data, the population growth from 1990 to 2000 was approximately 0.45 
percent.  The City of Ione has approved development agreements that allow for up to 1,000 
more residential units in the City.   

The General Plan for the City of Ione, adopted in 2009, provides policies that guide the land use 
development of Ione.  The City’s WWTP is designated as Public Service land (PS) and zoned 
as Single Family Residential (R1A) except for selected areas.   
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Figure 1-3: City of Ione 

 
Source: Developed for Regional Water Recycling Feasibility Study  

The other WWTP that the City of Ione operates is COWRP, which is located approximately 600 
feet to the northwest of the City’s WWTP, across Sutter Creek.  COWRP provides tertiary 
treatment to Title 22 standards for secondary effluent from ARSA and MCSP before it is used 
for irrigation at Castle Oaks Golf course (COGC).   
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1.1.3 Mule Creek State Prison (MCSP) 

The MCSP is located in the City of Ione.  Because of this, the study area shares the same 
surface and groundwater characteristics.  Refer to the preceding section for a description of 
these characteristics.  In 1987, the CDCR commissioned MCSP including a dedicated WWTP 
and associated sprayfield disposal system to service the prison.  Currently, the wastewater 
facilities at MCSP operate under revised Monitoring and Reporting Program (MRP) No. 5-00-
088 issued by the RWQCB.  MCSP is contractually allowed to dispose up to 350 AF/y of 
secondary effluent to Preston Reservoir which is ultimately discharged to either Ione’s COWRP 
for tertiary treatment or Ione’s secondary percolation pond (see Appendix A).  In practice, the 
MCSP discharges no more than 230 AF/y unless the COWRP requests additional recycled 
water to meet golf course irrigation demands. 

As of August 2013, the inmate population was approximately 2,800.  CDCR’s long term plans 
and operations, detailed in The Future of California Corrections: A Blueprint to Save Billions of 
Dollars, End Federal Oversight, and Improve the Prison System targeted a population goal of 
2,400 by the end of 2013.  Currently, CDCR is implementing a new inmate classification and 
custody designation system to insure improved, more efficient housing and supervision of 
inmates.  Part of the plan is to develop a Level II Dorm Complex which will serve as an infill 
correctional facility expansion next to MCSP.  The Level II facility will house up to 1,584 inmates 
and the existing main prison facility will continue to house approximately 2,600-2,800 inmates. 

1.2 Regional Partnership 

The City of Ione, ARSA, and the State of California (CDCR), herein referred collectively as the 
“Regional Partners” are collaborating to explore opportunities to regionalize the beneficial reuse 
of treated effluent in order to address regulatory mandates and planned growth. 

In fall of 2007, an agreement was reached between the Regional Partners (2007 Ione Disposal 
Agreement) under which Ione must accept up to 650 AF of secondary treated wastewater for 
disposal from ARSA and/or MCSP annually (MCSP may contribute up to 350 AF counted 
against ARSA’s and MCSP’s 650 AF combined total disposal amount).  Furthermore, the 
agreement limits total discharges to 10 AF per month from October through April of each year, 
and 95 AF per month from April through September.  The annual total based on these monthly 
limits is only 630 AF/y, and MCSP’s share of this total (based on the ratio of annual maximums) 
is approximately 341 AF/y.  This Study utilizes these more conservative values for current 
contractual limits.  

The full language of the agreement is contained in Appendix A.  A 2009 ground lease 
agreement further delineates the water rights, responsibilities, and partnership between CDCR 
and ARSA and is also included in Appendix A.  These agreements will serve as stepping stones 
for future agreements for regionalization. 

1.3 ARSA Fee Structure 

The City of Amador City, the City of Sutter Creek, and a section of Amador County known as 
Martell (all Disadvantaged Communities) send their effluent to Sutter Creek to be treated at the 
WWTP in Sutter Creek, owned by Sutter Creek.  The City of Sutter Creek charges each of the 
three entities for treatment based on calculated flows from each.  ARSA takes the secondary 
treated effluent from the Sutter Creek WWTP and disburses it through a series of irrigation fields, 
reservoirs and sends some to the City of Ione.  ARSA determines its annual costs and bills the 
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three entities making up the Joint Powers Authority (JPA) a portion of those costs based on the 
calculated flows Sutter Creek has determined.  These fees are general obligations of the entities 
and not directly of their rate payers.  All of the ARSA facilities, operations, maintenance, and 
management costs are determined annually and split between the members of the JPA based 
on their input to the Sutter Creek WWTP.  SRF costs and/or other long term debt for Capital 
Improvement is ARSA’s to determine and annual costs will be divided amongst its members the 
same way. 

1.4 Public Participation 

Information about Regional recycled water planning and development of this Study has been a 
part of the public process.  Recycled Water has been an open topic for discussion on ARSA 
Board of Directors’ and City of Ione Council Agendas.  Appendix B includes copies of meeting 
agendas for both utilities.  The public has not indicated any specific concern regarding the 
environmental impact of recycled water use.  
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SECTION 2 – EXISTING FACILITIES AND CHARACTERISTICS 

This section provides the water supply characteristics, and the existing wastewater facility 
characteristics. 

2.1 Water Supply Characteristics 

The Annual Consumer Confidence Report for reporting period January 1, 2013 to December 31, 
2013 was used to assemble available data on the water supply source and the reliability of the 
sources for the AWA.  The North Fork of the Mokelumne River, located in the Sierra Nevada 
Mountains, is the primary water source for AWA and the PG&E Tiger Creek Powerhouse 
System.  Water from the Mokelumne River supplies the Tanner WTP, where the water is treated 
for use by the customers of Jackson, Sutter Creek, Amador City, Drytown, and Plymouth.  Raw 
water from the Tanner Reservoir is transported to the Ione WTP to be treated for use by the 
customers of Ione. 

A source water assessment was conducted in 2007 for the Ione drinking water source (Ione 
Reservoir).  It is most vulnerable to grazing (>5 large animal or equivalent/acre), railroads, and 
storm drain discharge. 

Table 2-1 and Table 2-2 below shows water testing results for microbiological contaminants 
and lead and copper for the year 2013 against the Maximum Contaminant Level (MCLs). 

Table 2-1: 2013 Water Quality Data – Microbiological Contaminants 

Service Districts Total Coliform Bacterial MCL 
Violation 

Fecal Coliform and E Coli. MCL 
Violation 

AWS (Ione) None to Report None to Report 

(Sutter Creek, Amador City) None to Report None to Report 

City of Jackson 64426.1(B)(2)1 None to Report 

Source: AWA Annual Consumer Confidence Report for the reporting period January 1, 2013 to December 31, 2013 
Notes: 
1. City of Jackson had two samples that came back positive in July of 2013.  The public was notified and all Division of Drinking 

Water (DDW) requirements have been meet. 

Table 2-2: 2013 Water Quality Data – Lead and Copper 

Service 
Districts 

# of Sites 
Sampled 

Lead Results 15 ppb (MCL) Copper Results 1.3 ppm (MCL) 

Year 
Sampled 

90% Level 
in ppb 

# of Sites 
>15 ppb 

Year 
Sampled 

90% Level 
in ppb 

# of Sites 
>1.30 ppm 

AWS (Ione) 20 2013 ND 0 2013 ND 0 

(Sutter Creek, 
Amador City) 

20 2013 ND 0 2013 0.066 0 

City of 
Jackson 

20 2012 ND 1 2012 ND 0 

Source: AWA Annual Consumer Confidence Report for the reporting period January 1, 2013 to December 31, 2013 



ARSA, City of Ione, and CDCR 
Regional Water Recycling Feasibility Study 
August 2016 
Page 2-2  

www.hydroscience.com 

2.2 Wastewater Facilities and Characteristics 

This section describes the existing wastewater treatment, storage, and disposal facilities 
including current capacity, regulatory compliance status, age, and condition.  This information 
was gathered from previous reports and studies done by the individual agencies.  The format of 
information presentation may vary due to the different sources used.  The primary sources are 
listed below and incorporated by reference: 

 City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master 
Plan, November 26, 2012 (2012 Draft ARSA WWMP); 

 City of Ione – Revised Report of Waste Discharge, Modifications to City WWTP, September 
2012; 

 City of Ione – Basis of Design WWTP Compliance Project, November 2012; 

 City of Ione – Additional Information for Combined Report of Waste Discharge, July 2012. 

 Mule Creek State Prison – Report of Waste Discharge, January 2009 

 Mule Creek State Prison – WWTP & Disposal Systems Improvements, Predesign 
Engineering Report Partial Draft, August 2013 

 Central Valley RWQCD, Amador Regional Sanitation Authority, City of Ione, and Portlock 
International, Ltd., Amador County – Water Reclamation Requirements for Amador County 
Regional Outfall and Castle Oaks Golf Course and Development Order No. 93-240, 
December 3, 1993 

2.2.1 ARSA Wastewater Facilities  

The Sutter Creek WWTP currently has a permitted average dry weather flow (ADWF) capacity 
of 0.48 million gallons per day (MGD).  The WWTP was originally constructed in 1949.  The 
trickling filter and the clarigester unit processes are original.  Subsequent modifications were 
completed that included aerators for the emergency overflow pond, enlargement of the 
emergency overflow pond, updated electrical service from 200- to 400-amp, and a dewatering 
screw press.  The WWTP consists of the following primary components: 

 Mechanical bar screen; 

 Flow meter; 

 Primary treatment using rotating fine screens (Roto-Strainers) with 0.01-inch openings, the 
solids to dumpster via screw conveyor; 

 A trickling filter with a five foot rock media depth; 

 Two secondary clarigesters with combined secondary clarifier and unheated anaerobic 
digestion processes; 

 Sodium hypochlorite disinfection in 30,000-gallon chlorine contact channel; 

 Sludge dewatering using an inclined screw press, the solids to dumpster; 

 Two sand sludge drying beds and one synthetic media sludge drying bed; 

 1.1 million gallon (MG) aerated emergency storage pond; and 

 Emergency standby power 
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The current plant configuration is shown in Figure 2-1.   

Figure 2-1: Current Sutter Creek WWTP Configuration 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

Wastewater is conveyed through the collection system to the WWTP via a 15-inch diameter 
influent pipeline.  Influent wastewater then passes through the mechanical bar screen and flow 
meter, after which peak flows can be equalized in the 1.1-MG aerated storage basin.  The 
wastewater is then routed in a channel to four parallel Roto-Strainers where primary solids are 
removed by a doctor blade and discharged by a screw conveyor to a dumpster. 

Effluent from the Roto-Strainers flows by gravity to the 70-foot diameter trickling filter.  Effluent 
collected in the underdrains of the trickling filter is routed through the secondary pump station 
to recirculation pumps.  The recirculation pumps recycle flow back to the trickling filter at up to 
200% of the average flow.  Overflow from the recirculation pump station flows to the secondary 
pump station and is then pumped to two “clarigesters” for secondary treatment.  The clarigesters 
combine secondary sedimentation and sludge storage/digestion in a single unit process.  The 
top portion of the clarigester is the clarifier section with a depth of approximately six feet.  Both 
clarigesters operate in parallel to settle and digest solids from the trickling filter effluent stream.   

Secondary effluent from the clarigester is disinfected using bulk sodium hypochlorite in a 4,000 
cubic-foot chlorine contact basin, which consists of five chambers controlled by weirs to 
approximate plug flow and provide detention time.  Disinfected effluent is then discharged to the 
ARSA treated effluent conveyance pipeline, which is discussed in further detail below.   
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The digester tanks, located beneath the clarifier, provide digestion of accumulated solids.  
Digested solids are drawn off the digesters with an electric motor-driven rake arm/mixer, a 
polymer coagulant is added and solids are pumped to a screw press or to the covered sludge 
drying beds for dewatering prior to transport by a private septic company for disposal at Forward 
Landfill in Manteca, California.  The drying beds are only used for redundancy when the screw 
press is being serviced. 

The design capacities are summarized in Table 2-3.   

Table 2-3: WWTP Process Capacities 

Process Average Day 
Flow (MGD) 

Max Month 
Flow (MGD) 

Peak Flow 
(MGD) 

Comment 

Fine Screens (Roto-Strainers) - - 1.80 Firm capacity 

High-Rate Trickling Filter with 
Recirculation 

0.47 0.61 0.96 (process) 
1.75 (hydraulic) 

High rate organic loading 
(40 lb/kcf/d) or greater 

Clarigester Clarifier  0.90 1.20 1.95 Equalized  

Clarigester Digester  0.52 0.66 - 30 d HRT, 40 lb 
VSS/kcf/d 

Chlorine Contact Basin  - - 1.44 30 min peak 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

Existing ARSA Disposal System 

Secondary effluent produced at the Sutter Creek WWTP is discharged to the ARSA system for 
storage and reuse/disposal.  The ARSA effluent disposal system is a series of pipelines, storage 
reservoirs, stock troughs, and land application sites in Amador County, southwest of the Sutter 
Creek WWTP. 

The primary components of the ARSA effluent disposal system are: 

 Effluent pipeline (ARSA pipeline) from the Sutter Creek WWTP to Preston Reservoir; 

 Irrigation on Bowers Ranch; 

 Henderson Reservoir; 

 Irrigation on Hoskins Ranch; 

 Preston Forebay; and 

 Preston Reservoir. 

The City of Ione currently accepts up to 289 AF/y of effluent from ARSA as part of the 2007 Ione 
Disposal Agreement.  In addition, the CDCR also has a 737 AF/y water right diversion off Sutter 
Creek which allows the diversion of 4.5 cubic feet per second (cfs) of surface water to the ARSA 
system from March 1st through October 31st, and the right to store 469 AF/y in Henderson 
Reservoir and 268 AF/y in Preston Reservoir collected from November 1st to May 1st at a 
maximum diversion rate of 15 cfs. 

Figure 2-2 shows the location of the ARSA effluent disposal system. 
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Figure 2-2: Existing ARSA System and WWTP 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

Conveyance Facilities 

Secondary effluent is conveyed from the Sutter Creek WWTP to the land application sites and 
storage facilities through the ARSA pipeline, which is approximately 7.5 miles long from the 
WWTP to the Preston Reservoir.  Table 2-4 describes the individual components of the ARSA 
pipeline. 

Table 2-4: ARSA Pipeline Components 

Pipeline Segment Diameter 
(in) 

Material Length 
(ft) 

Notes 

From To 

WWTP Diversion 
Structure 

12 Ductile Iron 1,850 Hydraulic bottleneck.  Capacity depends 
on water surface elevation at the intake 

Diversion 
Structure 

Siphon 10 to 18 Ductile Iron 8,000  

Jackass Creek Siphon 24 Ductile Iron Approx. 
450 

Above-grade creek crossing  

Siphon Henderson 
Reservoir 

10 to 12 Unreinforced 
Concrete 

7,000  

Henderson 
Reservoir 

Preston 
Reservoir 

12 to 30 Unreinforced 
Concrete 

Approx. 
22,300 

First 3,300 LF slip-lined in 1983 to inhibit 
exfiltration near fresh water Goffinet 
Reservoir 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
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The pipeline is approximately 30 years old, consists of ductile iron and unreinforced concrete 
pipe from 10- to 21-inches in diameter, and provides the only means to convey treated effluent 
to the existing storage reservoirs and reuse sites.   

ARSA leases the pipeline and reservoirs from the CDCR.  The original agreement was struck in 
1977 and subsequently superseded by Ground Lease No. L-2070, executed on February 23, 
2009 and set to expire on September 18, 2037. 

Storage Facilities 

Henderson Reservoir is used as a secondary effluent storage facility on the ARSA system and 
is located in the Jackass Creek drainage, as shown on Figure 2-2.  Preston Forebay and 
Preston Reservoir are located downstream of Henderson Reservoir and receive any effluent 
discharged from Henderson and not otherwise disposed of on Hoskins or Bowers Ranch.  
Outflow from Preston Reservoir is discharged into the Ione wastewater system.  The current 
storage facilities available to ARSA are listed in Table 2-5. 

Table 2-5: Existing Storage Reservoirs  

Reservoir Ownership Surface Area (acre) 

Henderson State of CA 5 to 27 (21 max operational area) 

Preston Forebay State of CA 2 

Preston Reservoir State of CA 0 to 18 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

Henderson Reservoir is created by an earthen dam on Jackass Creek which was originally 
completed in 1855, reconstructed to an approximate height of 46 feet, and raised ten feet in 
1922 to the current height of 56 feet.  The dam footprint covers approximately two acres.  The 
reservoir’s maximum operational surface area with freeboard is 21 acres (27 acres with less 
than the required two feet freeboard).  The surface area at the top of dam elevation is 31 acres. 

A corrugated metal diversion pipeline was installed in 1979 along the north side of Henderson 
Reservoir to reduce Jackass Creek inflow to the ARSA system by capturing runoff from the 14-
acre tributary watershed and bypassing the reservoir.  The pipeline was replaced in 2006 with 
a 48-inch corrugated plastic pipe.  In addition to this diversion pipeline, an interceptor ditch is 
located along the south side of the reservoir which conveys stormwater runoff around the 
reservoir. 

Effluent Disposal Facilities 

Effluent in the ARSA system is reclaimed through land application and supplied to 22 stock 
water troughs along the ARSA pipeline.  The existing ARSA effluent disposal sites are 
summarized in Table 2-6.  Bowers Ranch is contracted to provide 40 acres of pastureland, 
which is currently approximately 60% developed for flood irrigation.  Hoskins Ranch provides 
approximately 60 acres of pastureland, which is currently approximately 40% developed for 
spray irrigation.  See Figure 2-2 for land application sites. 

ARSA has an easement and agreement for the use of Hoskins Ranch for effluent disposal, which 
requires a minimum of 60 acres to be made available to ARSA for irrigation and a minimum of 
25 AF/y of effluent to be made available to Hoskins Ranch.  This agreement was for a period of 
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six years, estimated to have begun in 2003 and therefore likely expired.  Bowers Ranch likely 
has a similarly expired agreement. 

Table 2-6: ARSA Disposal Facilities  

Disposal Site Ownership/ 
Agreement 

Type of Disposal Area 
(acres) 

Subject to 5-Year 
Cancellation 

Clause 

Noble Ranch ARSA Easement 1,300 AF/y 
Easement 

Undetermined No 

Bowers Ranch ARSA Agreement Flood Irrigation 24 in use 
40+/- available 

No 

Henderson 
Reservoir 

ARSA/CDCR Land 
Lease 

Evaporation 5 to 27 No 

Percolation 5 to 27 No 

Hoskins Ranch ARSA Agreement Sprinkler Irrigation 24 in use 
60+/- available 

No 

Preston Forebay ARSA/CDCR Land 
Lease 

Evaporation 2 No 

Percolation 2 Yes 

Preston Reservoir ARSA/CDCR Land 
Lease 

Evaporation 0 to 18 Yes 

Percolation 0 to 18 Yes 

Castle Oaks Golf 
Course 

JPA with City of 
Ione 

Sprinkler Irrigation Est'd 120 +/- Yes 

Ione Percolation 
Ponds 

JPA with City of 
Ione 

Percolation Ponds Unknown Yes 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

If the Bowers Ranch and Hoskins Ranch disposal facilities are expanded to their full buildout 
potential of 40 acres and 60 acres, respectively, the ARSA system will achieve adequate 
capacity under an average rainfall year to dispose of current flows without Ione, but would 
experience a shortfall during a 100RP year. 

The 2012 Draft Wastewater Master Plan identified deficiencies in the ARSA pipeline that would 
need to be addressed over time in order to continue reliable operation of the system.  These are 
discussed further in SECTION 4.4.4.  

2.2.2 Ione Wastewater Facilities  

Currently, the process treatment train at the City of Ione WWTP consists of headworks, a grit 
channel, aeration ponds percolation ponds, and secondary effluent irrigation areas.  The influent 
flow is diverted to one or both open concrete channels where gravel traps remove sand and 
gravel.  Comminutors located downstream of the channel grind and shred solids.  The flow is 
then pumped to aerated wastewater treatment ponds.  There are seven ponds at the Ione 
WWTP.  Ponds 1 through 4 provide secondary wastewater treatment through aeration and 
settling.  Ponds 5 through 7 are used for treated effluent disposal via percolation and 
evaporation.  Effluent is also pumped to irrigation areas from Ponds 5 through 7. 

The Ione WWTP receives flows from within the City of Ione and COWRP backwash flows.  
Treated secondary effluent from ARSA and MCSP are usually routed to Castle Oaks Water 
Reclamation Plant (COWRP) for tertiary treatment for irrigation at the Castle Oaks Golf Course 



ARSA, City of Ione, and CDCR 
Regional Water Recycling Feasibility Study 
August 2016 
Page 2-8  

www.hydroscience.com 

(COGC).  When capacity at COWRP is fully utilized, the secondary effluent from ARSA and 
MCSP can be routed to Pond 5 at Ione WWTP for percolation or irrigation and COWRP 
backwash is rerouted to the Ione WWTP Pond 1 for treatment.  Table 2-7 shows the historical 
influent wastewater characteristics for the Ione WWTP.   

Table 2-7: Historical BOD Average for City of Ione WWTP 

Year Average BOD (mg/l) 

2012 251 

2013 264 

2014 185 

Source: Plant Monitoring Data. 

The Ione WWTP operates under the WDR Order No. R5-2013-0022-001 as amended by R5-
2014-0166.  On July 11, 2003, the WWTP was issued Cease and Desist Order (CDO) R5-2008-
0108 by the Central Valley RWQCB as there were concerns that there was potentially seepage 
from percolation/evaporation ponds to Sutter Creek in violation of the WDR.  Additionally, the 
City of Ione constructed and started using Pond 7 which is not covered by the WDR.  
Furthermore, there was concern that the limited groundwater monitoring results around the 
treatment plant indicated potential groundwater degradation.  In addition to limiting flow and 
disposal rates at the plant, the CDO required the City of Ione to make facility improvements to 
the plant that would stop the mechanism that results in mobilization and discharge of iron and 
manganese that is in violation of State Board Resolution 68-16.  The CDO required that a Final 
WWMP and Report of Waste Discharge (ROWD) be submitted.  The City completed the WWMP 
and ROWD which was subsequently deemed incomplete by the RWQCB.   

The WWTP was issued a second CDO (R5-2011-0019) in 2011 which imposed flow limits on 
the plant, including a monthly ADWF of 0.55 MGD and a monthly average flow to the 
percolation/evaporation ponds of 0.75 MGD.  A Seepage Discharge Compliance Plan (SDCP) 
was to be submitted by January 30, 2012 that defined a seepage compliance option that would 
provide a means to achieve compliance.  If the selected compliance alternative did not require 
an NPDES permit, the City was required to submit a ROWD or apply for revised WDR by May 
30, 2012. 

The WWTP was issued a third CDO (R5-2013-0023) in 2013.  This CDO required material to be 
removed from Pond 5.  It also required groundwater monitoring and additional improvement if 
monitoring did not show improved iron and manganese concentration.  The City completed the 
required improvements under the CDO.  R5-2014-0166 amended the requirements for recycled 
water use to allow undisinfected secondary water to be used on irrigation sites.  A fourth CDO 
(R5-2014-0157) was issued which provided the City with more options for compliance with iron 
and manganese groundwater limits.  The City is now completing WWTP improvements to 
provide better alarm monitoring and provide dedicated irrigation pumps. 

2.2.3 Castle Oaks Water Reclamation Plant (COWRP) 

The process treatment train at COWRP includes flocculation/headworks, tertiary sand filters 
(four filter cells), chlorine mix tank and contact basin, effluent pump stations, solids handling 
facility, electrical service, control and chemical building, and chemical storage tanks.  See 
Figure 2-3 for a process flow schematic. 
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Figure 2-3: COWRP Process Flow Schematic 

 
Source: City of Ione – Additional Information for Combined ROWD, Modifications to City WWTP and COWRP, July 2012 
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COWRP operates under WDR Order 93-240 issued jointly to the City of Ione, ARSA, COGC 
and Development, and Portlock International LTD.  COWRP treats secondary effluent from 
ARSA and MCSP to Title 22 tertiary standards before it is used for irrigation at COGC.  COWRP 
provides all water for the golf course during the dry season and does not operate during the 
winter.  There are no plans for specific improvement projects at this time; the only capital work 
planned are ongoing repairs and replacement of existing components, as necessary. 

2.2.4 CDCR Wastewater Facilities  

Currently, the WWTP at MCSP consists of headworks (an influent screening and pumping 
station), an oxidation ditch, two clarifiers, chlorination facilities (chlorine contact piping, 
chlorination feed equipment, 4,000-gallon sodium hypochlorite storage tank), a belt filter press, 
sludge drying beds, a 525 AF storage reservoir, and 260 acres of irrigated land.  The WWTP 
operates under a RWQCB discharge permit for an average flow of 0.74 MGD.  Table 2-8 shows 
the historical influent wastewater characteristics for the MCSP WWTP.   

Table 2-8: Historical BOD Average for MCSP WWTP 

Year Influent (MGD) Annual Average Average BOD (mg/L) 

2011 0.443 256 

2012 0.355 256 

2013 ( 6 months) 0.365 253 

Historically, the influent source for the MCSP WWTP was composed of wastewater generated 
from MCSP, Preston Youth Correction Facility (PYCF), and the California Department of 
Forestry Fire Academy.  However, the PYCF closed in June 2011.  CDCR has no plans to reuse 
the PYCF facility.  Currently, flow from MCSP includes industrial wastewater generated by a 
meat packing plant, laundry facility and coffee grounds processed on MCSP operated by the 
Prison Industry Authority.   

RWQCB issued CDO No. R5-2006-0130 to the CDCR WWTP at MCSP that required CDCR to 
implement corrective measures and facility improvements to ensure long-term compliance with 
the NPDES permit WDRs.  Since 2006, MCSP has implemented corrective measures and 
WWTP upgrades are in progress.  The WWTP upgrades include a secondary clarifier, a sludge 
pump station, a mixed liquor splitter box, a chlorine contact basin, a utility water pump station to 
be used at the WWTP, and staff and laboratory facilities.   

Since all other corrective measures have been completed, RWQCB rescinded the CDO on July 
26, 2013 by issuing Order No. R5-2013-0016 with the upgrades still to be implemented.  CDO 
No R5-2006-0130 requires facility improvements to be made to the plant to provide redundancy 
and to improve the treatment process.  To address required improvements and also to improve 
operational inefficiencies, CDCR is in the process of making significant upgrades to the WWTP 
by implementing improved and more efficient treatment technology.  As such, CDCR expects 
that, with the improved technology, the current 0.074 MGD permitted capacity will be more than 
adequate to meet the MCSP needs.  The MCSP WWTP Upgrade Project is currently underway. 

CDCR is also in the process of making improvements to 200 acres of the existing spray fields 
including more uniform coverage, conversion to higher water consuming crops, and operational 
improvements that will increase recycled water demand/disposal capacity for these fields.  Table 
2-9 below provides a summary of the existing facility components.   
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Table 2-9: Existing MSCP WWTP 

Facilities Existing 

Influent Screens 

No. of Automatic systems 2 

Screen Type Mechanical Bar 

Capacity Unknown 

Oxidation Ditch 

Number 1 

Hydraulic Capacity 0.74 MGD AADF 

Aeration 4 Fixed Speed Rotors 

Aeration Capacity 11,500 lb/day 

Power 4 x 40 hp rotors = 160 hp 

Clarifiers 

Number 2 

Size (diameter) 36 foot each 

Total Surface Area 2,036 sf 

Surface Settling Rate at AADF 363 gpd/sf 

RAS Pumps 

No. and type of pumps 2 submersible 

Total Capacity 750 gpm 

Firm Capacity 375 gpm 

Chlorine Contact Basin 

No. of isolatable chambers 1 

Type of chamber Straight 84 inch diameter pipe 

Total Volume 63,320 gal when full, 31,660 gal when half full (normal operation) 

Detention Time at AADF 91 min when full, 45 min when half full 

Utility Water System 

No. of pumps 0 

Firm Capacity NA 

Hydropneumatic Tank Volume NA 

Effluent Pumps 

No. and type of pumps 4 submersible 

Firm Capacity 1,894 gpm 

Sludge Drying Beds 

Condition 3 nonfunctioning 

Size 10,000 sf each 

Belt Filter Press System 

Capacity 200 gpm 

Wash Water Flow Meters NA 
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SECTION 3 – PLANNING AND DESIGN CRITERIA 

This section presents the planning and design criteria for determining type of reuse and the 
volume of recycled water production projected for reuse/disposal. 

3.1 Wastewater Flow Projections 

This section identifies the proposed wastewater flow projections developed for each of the 
Regional Partners.  These projections were obtained from existing, recent studies prepared by 
each of the Regional Partners and are incorporated into this study as the basis for alternatives 
evaluation and selection.  Each Regional Partner used somewhat different approaches for 
projecting future flows, which have been reviewed and validated as part of this study effort.  The 
timelines for projections in the source documents vary due to somewhat different timing of the 
source studies.  SECTION 3.2 provides a summary of the flow projections that have been 
extrapolated to establish an equivalent basis for flow criteria and water balances for the 
alternatives evaluated in SECTION 4.   

3.1.1 ARSA Flow Projections and Methodology 

Wastewater flows to the Sutter Creek WWTP and corresponding effluent flows to ARSA were 
projected in the 2012 Draft ARSA WWMP.  The following methodology was used to develop the 
flow projections: 

 Land use, population, and wastewater flows were projected using 2011 data as the base to 
project out to year 2036. 

 Land use categories were grouped by wastewater generation characteristics and 
consolidated into three land use categories: residential, commercial/industrial, and 
institutional. 

 Annual growth rates were applied to each wastewater collection system within the service 
area over the 25-year planning period to project year 2036 population and land uses. 

 WWTP influent flow data were analyzed over the three year period from 2009 to 2011.  
These WWTP flow data were used to develop and calibrate unit flows for each land use 
category, and were then applied to the land use projections to project 2036 wastewater 
flows. 

Provided is a summary of the analysis completed for the projections.  Details can be found in 
the 2012 Draft ARSA WWMP, which is incorporated by reference. 

Population Projections 

Population projections were developed by applying growth rates to population data for the 
various WWMP land uses.  Data was based on multiple resources including the Department of 
Finance (DOF), 2010 census data, and the City Planner.  The 2011 land use and population for 
the service area is summarized in Table 3-1. 
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Table 3-1: 2011 Land Use and Population 

Land Use/Population Sutter Creek Martell Amador City Total 

Population 2,522 286 187 2,995 

Residential Units 1,373 128 86 1,587 

Commercial and Industrial (MSF) 0.35 1.20 0 1.55 

Institutional (Number of Students) 883 100 65 1,048 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

The service area land use and population is projected over a 25-year planning period by applying 
anticipated growth rates to the 2011 land use and population.  The annual growth rates identified 
in the 2012 Draft ARSA WWMP are summarized in Table 3-2. 

Table 3-2: Anticipated Annual Growth Rates 

Collection System Land Use Projected Annual Growth Rate 

Sutter Creek Residential & Institutional 0.84% 

Commercial & Industrial 0.84% 

GRR 127 capita per year (59 residential units) 

Martell Residential 1.4% 

Commercial & Industrial 0.121 MSF/year 

Martell RSC Housing (MRSCH) 118 capita per year (62.5 residential units) 

Amador City All 0.84% 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

The residential population for the service area was projected by applying the annual growth 
rates to the existing populations summarized in Table 3-1.  Similar to the residential population 
projections, the non-residential land uses were projected over the 25-year planning period by 
applying the annual growth rates to the existing land uses, also summarized in Table 3-1.  The 
residential population projections and non-residential land use projections for the 25-year 
planning period are summarized in Table 3-3. 

Table 3-3: 25-year Residential Population and Non-Residential Land Use Projections 

Year Sutter Creek, 
Martell, & Amador 

City 

Total  
(with GRR & 

MRSCH) 

Commercial and 
Industrial Building 

Area (MSF) 

Institutional 
(No. of Students) 

2011 2,995 2,995 1.55 1,048 

2016 3,131 3,622 2.17 1,093 

2021 3,274 4,992 2.79 1,139 

2026 3,423 6,369 3.41 1,188 

2031 3,580 7,753 3.91 1,239 

2036 3,744 9,144 3.93 1,292 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
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Wastewater Flows 

Historical influent WWTP data was used to develop and calibrate unit flows for each land use 
category, and then applied to the land use projections to project wastewater flows over the 25-
year planning period.  The influent flows for 2009 to 2011 are presented in Figure 3-1.   

Figure 3-1: Sutter Creek WWTP Daily Average Influent Wastewater Flows (2009-2011) 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

As shown in Figure 3-1, 2009 and 2010 dry weather flows from June through September were 
very consistent from one year to the next.  However, 2011 dry weather flows are significantly 
lower than usual; even lower than the historic dry weather flows and was determined to be 
suspect.  Therefore, WWTP flow data after April 2011 was not used in the analysis.  Instead, a 
two-year average (summarized in Table 3-4) of daily flow data for 2009 and 2010 was used. 

Table 3-4: Sutter Creek WWTP Influent Flows (2009-2011) 

Parameter 2009 2010 2-Year Average 

Annual Average Flow (MGD) 0.346 0.426 0.386 

Minimum Day Flow (MGD) 0.142 0.169 0.156 

ADWF (June through September) (MGD) 0.319 0.306 0.313 

Peak Day Flow (PDF) (MGD) 1.310 1.711 1.511 

Peak Day Peaking Factor (PDF/ADWF) 4.1 5.7 4.9 

Total Annual Rainfall (in) 26 41 33 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
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Wastewater flows were projected by developing unit flow factors for each land use category 
using historic wastewater flow data, and applying those unit factors to population and land use 
projections over the 25-year planning period.  The final unit flow factors developed in the 2012 
Draft ARSA WWMP analysis are as follows: 

 Residential: 74 gpd per capita (gpcd) 

 Commercial and Industrial: 51,000 gpd/MSF 

 Institutional: 18 gpd per student 

The City experiences heavy rainfall-dependent inflow and infiltration (RDI/I).  There is a direct 
relationship between the average daily influent flow to the WWTP and the volume and frequency 
of rainfall.  As storms occur, the ground saturates, I/I increases, and flows to the WWTP 
increase.  For periods of consecutive storms the ground remains saturated, and flows do not 
recede back to ADWF rates.  However, the service area does not appear to have high 
groundwater infiltration other than during storms, therefore, it is characterized as RDI/I and not 
just groundwater infiltration. 

Using the historic rainfall and WWTP flows, the relationships between monthly rainfall depths 
and monthly average and peak day flows at the WWTP were used to project the collection 
system’s response to monthly rainfall in the form of response curves, which are detailed in the 
2012 Draft ARSA WWMP.  Peak wet weather flows are developed for a specific design storm 
or a specific return period (RP) for annual rainfall.  The analysis in the 2012 Draft ARSA WWMP 
used a 10-year return period (RP10) to develop a wet weather peaking factor.  The projected 
RP10 average and peak day flows are presented in Table 3-5.   

Table 3-5: Sutter Creek Projected Monthly Peak Day Flows for RP10 Design Year 

Month % Annual Rainfall 
Distribution 

RP10 Rainfall 
(in/month) 

Projected RP10 
ADF (MGD) 

Projected RP10 
PDF (MGD) 

January 20.1% 11.19 0.713 1.827 

February 21.4% 11.91 0.739 1.859 

March 14.9% 8.30 0.606 1.641 

April 8.2% 4.57 0.469 1.262 

May 1.4% 0.78 0.330 0.719 

June 0.4% 0.22 0.309 0.625 

July 0.1% 0.06 0.303 0.596 

August 0.6% 0.33 0.313 0.644 

September 1.0% 0.56 0.321 0.682 

October 3.7% 2.06 0.377 0.920 

November 8.4% 4.68 0.473 1.276 

December 19.8% 11.02 0.707 1.819 

RP10 Total Rainfall 55.67 - - 

Average Dry Weather Flow (ADWF) and Peak Day Flow (PDF)  0.312 1.859 

Wet Weather Peaking Factor (PD/ADWF) - 5.96 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
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From Table 3-5, the peak day flow (PDF) of the RP10 year was 1.859 MGD, which yields a wet 
weather peak day peaking factor (PDF/ADWF) of 5.96.  The unit flows were applied to the 
population and land use projections in Table 3-3, to project the residential and non-residential 
ADWFs over the 25-year planning period, which are summarized in Table 3-6.   

Table 3-6: Sutter Creek/ARSA Residential and Non-Residential ADWF Projections 

Year Sutter Creek, Martell, & 
Amador City (MGD) 

Total (with GRR & 
MRSCH) (MGD) 

Non-residential ADWF  
(MGD) 

2011 0.261 0.261 0.056 

2016 0.272 0.315 0.072 

2021 0.285 0.434 0.088 

2026 0.298 0.554 0.103 

2031 0.311 0.674 0.116 

2036 0.326 0.796 0.118 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

The peak day peaking factor of 5.96 is specific to the existing collection system and its response 
to RDI/I.  Growth within the service area is expected to be infill development within the existing 
collection system, with the exception of GRR.  GRR will be served by a separate, new collection 
system and trunk sewer that is expected to have lower I/I rates due to the City’s improved 
development standards.  Therefore, for the GRR development, a peak day peaking factor of 1.8 
x ADWF is estimated.  All other future development will be projected using the peak day peaking 
factor of 5.96 x ADWF.  Peak hourly flows (PHFs) were estimated to be 2.5 times PDF.   

3.1.2 City of Ione Flow Projections and Methodology 

This section provides a description of the current and future wastewater flow. 

Historical Wastewater Flow Data 

Peak Wet Weather Flow (PWWF) was determined by the maximum day flow value for a given 
year.  The historical ADWF and PWWF flow data for the Ione WWTP based on the influent meter 
are summarized in Table 3-7 below. 

Table 3-7: Ione Historical Wastewater Flow Data 

Year ADWF  
(MGD) 

PWWF  
(MGD) 

Peak Day Peaking 
Factor 

2012 0.390 0.813 2.1 

2013 0.384 0.552 1.4 

2014 0.394 0.860 2.2 

Source: WWTP monitoring data. 
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Current and Projected Wastewater Flows 

While historic ADWF and PWWF have been calculated based on the definitions presented 
above, flow projections have been developed based on a broader review of historic flow.  
Components of the current and projected flows are summarized in Table 3-8 and discussed in 
detail below. 

Table 3-8: Summary of Current and Projected Ione Wastewater Flows from 2013 

Flow Component  Current Average Flow (MGD) Source  

City Base Flows  0.274   

AWA Backwash Flows 1 0.065  AWA 

COWRP Backwash Flows  0.045 COWRP 

Total 0.384 Meter 

Source: Ione WWTP monitoring data. 
Notes: 
1. AWA Backwash flows are no longer discharged to the Ione WWTP 

Existing Flows into the City Collection System 

Influent flows are measured at the influent flow meter at the Ione WWTP.  AWA and COWRP 
backwash flows are also metered.  The sections below provide a brief summary of each major 
component of the existing influent flow.  Table 3-9 illustrates the “base” flow calculation.  For the 
purpose of this study the current design flow was estimated to be 0.43 MGD. 

Table 3-9: Adjusted City Base Flows for 2013 

Month  City Influent Flows 
(MGD) 

COWRP 
Backwash Flows 

(MGD) 

AWA Backwash 
Flows  
(MGD) 

Adjusted City 
Influent Flows 

(MGD) 

January 0.305 0 0.051 0.356 

February 0.272 0 0.051 0.324 

March 0.273 0 0.051 0.324 

April 0.318 0 0.054 0.372 

May 0.270 0 0.069 0.339 

June 0.272 0 0.068 0.340 

July 0.250 0 0.089 0.416 

August 0.259 0 0.095 0.486 

September 0.263 0 0.085 0.476 

October 0.252 0 0.067 0.454 

November 0.278 0 0.053 0.399 

December 0.273 0 0.051 0.325 

Average 0.274 0.0 0.065 0.384 

Source: Compiled from the Revised Report of Waste Discharge September 28, 2012 
Notes: 
1. AWA Backwash flows are no longer discharged to the Ione WWTP 
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City-Approved Growth: For this study it has been assumed that the City would reach General 
Plan buildout.  SECTION 3.2 presents projected future flows based on this assumption. 

Ione Base Flows: The “base” flow for the City’s system has been developed by subtracting the 
AWA and COWRP flows from the total influent flow meter readings.  This yields a result of 0.274 
MGD.  The City of Ione has a current service obligation to approximately 1,525 EDUs.  These 
connections are primarily single family residences, but include some multi-family and 
commercial (retail and office) connections.  Dividing the “base” flow by the number EDUs yields 
an average flow of 180 gpd per EDU. 

COWRP Backwash Flows: Backwash flows from the COWRP are sometimes discharged to 
the Ione WWTP.  These flows are measured at the COWRP prior to being pumped to the WWTP 
using a propeller flow meter.   

AWA Flows: AWA operates the Ione WTP and previously discharged backwash water from the 
plant’s filters to the City sanitary sewer system on a daily basis.  AWA backwash flow data were 
reviewed from monthly flow monitoring data provided by AWA.  These flows were measured at 
the Ione WTP prior to being discharged to the City’s sewer collection system.  The backwash 
water averaged approximately 87,000 gpd in 2007.  Average flows from 2007 through 2012 are 
approximately 71,000 gpd.  During 2014 AWA completed a capital improvement project and 
AWA is no longer discharging backwash to the Ione WWTP. 

Contractual Service Requirements: In 2007, the City of Ione entered into the 2007 Disposal 
Agreement.  This agreement replaced an earlier court settlement between ARSA and the City 
in 1990 and subsequent amendments to that settlement.  The significant impact of the 
agreement is that the disposal of MCSP and ARSA wastewater to the City’s percolation ponds 
was reduced from 900 acre-feet per year (AF/y) (or approximately 0.8 MGD) to a maximum 650 
AF/y (0.58 MGD), a reduction of 250 AF/y (0.22 MGD). 

Infiltration and Inflow (I/I): The flow contribution associated with I/I was determined using a 
linear regression analysis.  The regression analysis allows for projection of RDI/I for specific 
design precipitation events such as 25-year or 100-year precipitation years. 

The City has a relatively low I/I compared to thresholds established by the State of California for 
funding.  The State utilizes a threshold of 120 gpd per capita (gpcd) for average daily flow during 
periods of sustained high groundwater.  The City’s maximum month average daily flow is 0.385 
MGD, which translates to approximately 101 gpcd.  The details of the linear regression analysis 
can be found in the ROWD, which is incorporated by reference. 

3.1.3 MCSP/CDCR Flow Projections and Methodology 

The CDCR currently has no plans for future growth beyond the current Level II Dorms project.  
As such the wastewater flow projections will be constant over the timeframe of the study.  Table 
3-10 provides the estimated wastewater flows to the MCSP WWTP.  The annual flows for the 
MCSP are equivalent to 705.3 AF (229.86 MG). 

CDCR intends to continue to operate the MCSP WWTP and onsite MCSP sewer effluent 
sprayfields.  CDCR’s improvements to the MCSP WWTP and adjustments to the sprayfields are 
designed to accommodate the needs of both the MCSP and new Infill facility.  No other 
expansions are planned at this time.   
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Table 3-10: CDCR Projected Flows 

Month Total Monthly MCSP Influent  
(MG) 

Average Daily Flow  
(MGD) 

January 19.81  0.64 

February 18.20  0.65 

March 20.05  0.65 

April 19.31  0.64 

May 19.22  0.62 

June 18.60  0.62 

July 19.22  0.62 

August 19.22  0.62 

September 18.60  0.62 

October 19.22 0.62 

November 18.60  0.62 

December 19.81  0.64 

Total 229.86 0.63 

Source: Dexter Wilson, CDCR Flow Projections, August 2014 

Discharge to the onsite sprayfields will be maximized with the remainder of the effluent 
continuing to pass through Preston Reservoir to the Ione WWTP.  CDCR is currently evaluating 
the option of increasing on-site effluent sprayfields to compensate for the sprayfields removed 
from service to accommodate the new Level II Dormitory Project while maintaining historical 
distribution up to the contractual limit values to Ione.  The net effect of flow to the Ione WWTP 
project will be zero change to contractual limits. 

3.2 Summary of Flow Projections 

This section presents a summary of the flow projections which were used to develop water 
balances, discussed later in SECTION 4.2.  Three separate flow scenarios were generated:  

 Current Flows 

 Contractual Maximum Flows 

 Projected Future Flows 

Flow projections were compiled by Dexter Wilson based on input from each Regional Partner, 
and these were checked by HydroScience.  The following sections present the basis for each of 
the flow projections. 
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3.2.1 Current Flows  

Table 3-11 provides an estimate of current average flows for the City of Ione, ARSA, and CDCR.  
As can be seen in the tables, the flows reaching Ione from these three agencies at the present 
time averages approximately 826 AF. 

Table 3-11: Current Flows 

Description Total Average Yearly Flow in AF 

ARSA/Sutter Creek 289 

CDCR 230 

Ione 307 

Current Total 826 

Source: Dexter Wilson, Summary of Flow Projections 

3.2.2 Contractual Flows  

The 2007 Disposal Agreement was used as the basis for developing Table 3-12.  That 
agreement addresses flows for ARSA and CDCR.  The Ione flow represents current average 
flow.  This table shows a total flow of 937 AF reaching the City of Ione.   

Table 3-12: Annual Contractual Flows 

Description Total Annual Contractual Flow in AF 

ARSA/Sutter Creek1 289 

CDCR1 341 

Ione2 307 

Current Total 937 

Source: Dexter Wilson, Summary of Flow Projections 
Notes: 
1. ARSA and CDCR annual contractual flows based on monthly contractual discharge maximums in 2007 Disposal Agreement. 
2. For Ione, current average annual flow used. 

The 2007 Disposal Agreements details monthly limits on discharges to Ione from Preston 
Reservoir, which are as follows: 

 October 1 through March 31, discharges limited to 10 AF 

 April 1 through September 30, discharges limited to 95 AF 

Based on these monthly discharge limits, the total annual limit is 630 AF.  The limits for ARSA 
and CDCR were adjusted based on the percentage of allowed annual discharge, which results 
in 341 AF/y and 289 AF/y, respectively.  CDCR has an informal agreement with ARSA to 
discharge up to 230 AF/y. 

Water reclamation requirements for the Preston Outfall to the COWRP and Golf Course is 
regulated by Order No. 93-240 issued by the Central Valley RWQCB.  The permit names ARSA, 
the City of Ione, and Portlock International, Ltd. (COGC) as the dischargers.  The permit limits 
that amount of flow to the treatment ponds to a monthly average limit of 1.2 MGD, which is 
approximately equivalent to 1,614 AF/y. 
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3.2.3 Future Flows 

Table 3-13 presents projected future flows in five year increments from 2016 to 2036 for ARSA, 
CDCR, and the City of Ione.  The ARSA flows were provided by ARSA and represent total 
produced flows.  The City of Ione flows were provided by the City of Ione.  The CDCR flows 
were provided by CDCR.  For CDCR, low projections were assumed to be the projected 230 
AF/y while high projections were assumed to be the contractual limit of 341 AF/y.  Due to the 
uncertainty of development timing in the Cities of Ione and Sutter Creek and percolation 
allowance, high and low projections are provided. 

Table 3-13: Future Flows/High Projection 

Projected 
Year 

Description LOW Average Annual 
Projected Flow (AF) 

HIGH Average Annual 
Projected Flow (AF) 

2016 ARSA/Sutter Creek 619 656 

 CDCR 230 341 

 Ione 318 481 

 2016 Total 1,167 1,478 

2021 ARSA/Sutter Creek 753 885 

 CDCR 230 341 

 Ione 365 689 

 2021 Total 1,348 1,915 

2026 ARSA/Sutter Creek 888 1,114 

 CDCR 230 341 

 Ione 412 898 

 2026 Total 1,530 2,353 

2031 ARSA/Sutter Creek 1,020 1,341 

 CDCR 230 341 

 Ione 459 1,107 

 2031 Total 1,709 2,789 

2036 ARSA/Sutter Creek 1,134 1,547 

 CDCR 230 341 

 Ione 506 1,318 

 2036 Total 1,870 3,206 

Source: Dexter Wilson, Summary of Flow Projections 
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3.3 Recycled Water Market Assessment 

This section describes existing and potential users, type of recycled water needed, and the 
demand for recycled water. 

3.3.1 Treatment Requirements for Disposal and Reuse 

The California Title 22 Code of Regulations were reviewed to provide anticipated treatment 
requirements for various effluent discharge and reuse strategies.  A summary of the applicable 
recycled water types, definitions, and treatment methods for each type of recycled water; uses; 
and applicable study locations are included in the definitions below.  A detailed discussion of 
discharge and reuse alternatives is included in SECTION 4. 

Undisinfected secondary recycled water: This is defined as oxidized wastewater and can be 
used for surface irrigation where the recycled water does not come into contact with the edible 
portions of the crop.  It can be used for non-food bearing trees, fodder and fiber crops and 
pasture for animals not producing milk for human consumption, seed crops not eaten by 
humans, food crops that must undergo commercial pathogen-destroying processing before 
being consumed by humans, and ornamental nursery stock and sod farms provided no irrigation 
with recycled water occurs for a period of 14 days prior to harvesting or retail sale.  No access 
by the general public may be allowed.  This type of recycled water can also be used for flushing 
sanitary sewers.   

Disinfected secondary-2.2 recycled water: This is defined as wastewater that has been 
oxidized and disinfected so that the median concentration of total coliform bacteria does not 
exceed a most probable number (MPN) of 2.2 per 100 milliliters (ml) over a seven day period, 
and the number of total coliform bacteria does not exceed an MPN of 23 per 100 ml in more 
than one sample in any 30 day period.  This type of recycled water can be used for the surface 
irrigation of food crops where the edible portion is produced above ground and not contacted by 
the recycled water.   

Disinfected secondary-23 recycled water: This is defined as wastewater that has been 
oxidized and disinfected so that the median concentration of total coliform bacteria does not 
exceed a MPN of 23 per 100 ml over a seven day period, and the number of total coliform 
bacteria does not exceed an MPN of 240 per 100 ml in more than one sample in any 30 day 
period.  This type of recycled water can used for the surface irrigation of cemeteries, freeway 
landscaping, restricted access golf courses, ornamental nursery stock and sod farms where 
access by the general public is not restricted, pasture for animals producing milk for human 
consumption, and any nonedible vegetation where access is controlled so that the irrigated area 
cannot be used as if it were part of a park, playground or school yard.  Other uses include 
industrial or commercial cooling or air conditioning that does not involve the use of a cooling 
tower, evaporative condenser, spraying, or any mechanism that creates a mist, industrial boiler 
feed, nonstructural fire-fighting, backfill consolidation around non-potable piping, soil 
compaction, mixing concrete, dust control on roads and streets, cleaning roads, sidewalks and 
outdoor work areas and industrial process water that will not come into contact with workers.   

Disinfected tertiary recycled water: This is defined as filtered and subsequently disinfected 
wastewater that meets either a CT (the product of total chlorine residual and modal contact time 
measured at the same point) value of not less than 450 mg-minutes per liter at all times with a 
modal contact time of at least 90 minutes, based on peak dry weather design flow; or has been 
demonstrated to inactivate and/or remove 99.999 percent of the plaque-forming units of F-
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specific bacteriophage MS2, or polio virus in the wastewater.  A virus that is at least as resistant 
to disinfection as polio virus may be used for purposes of the demonstration.  The median 
concentration of total coliform bacteria measured in the disinfected effluent does not exceed an 
MPN of 2.2 per 100 ml utilizing the bacteriological results of the a seven day period and the 
number of total coliform bacteria does not exceed an MPN of 23 per 100 ml in more than one 
sample in any 30 day period.  No sample shall exceed an MPN of 240 total coliform bacteria per 
100 ml.  Uses include irrigation of food crops, including all edible root crops, where the recycled 
water comes into contact with the edible portion of the crop, parks and playgrounds, school 
yards, residential landscaping, and unrestricted access golf courses.  This type of recycled water 
can also be used for impoundments, industrial and commercial cooling, flushing toilets and 
urinals, priming drain traps, industrial process water that may come into contact with workers, 
structural firefighting, decorative fountains, commercial laundries, consolidation of backfill 
around potable water pipelines, artificial snow making for commercial outdoor use, and 
commercial car washes, including hand washes if the recycled water is not heated, where the 
general public is excluded from the washing process. 

Opportunities for recycled water use vary based on the level of treatment required by Title 22 
for the intended use.  For the uses contemplated by this study, minimum treatment requirements 
are summarized in Table 3-14.  The uses are discussed further in SECTION 4 and SECTION 
5. 

Table 3-14: Applicable Uses and Minimum Treatment Requirements 

Applicable Locations Minimum Level of 
Treatment Required 

Storage - Rancho Arroyo Seco 
Irrigation1 – Sprayfields at Bowers and Hoskins Ranches, Sprayfields at Green 

Rock Ranch Lands LLC (Town Field), City of Ione WWTP (City Field), and Rancho 
Arroyo Seco fields Woodard Bottom and Dry Creek 

Undisinfected secondary 
recycled water  

Irrigation - Castle Oaks Golf Course, Gold Rush Ranch Golf Course 
Other Purposes – Process Water at Howard Family Trust (formerly Unimin Mine)2 

Disinfected tertiary 
recycled water3 

Notes: 
1. Sprayfields cannot transition in the future to alfalfa for milk cows (and any other applicable restrictions) unless disinfection is 

added. 
2. Minimum level of treatment at Howard Family Trust based on assumed process water use.  Treatment level may change 

depending on type of use contemplated at this site.  
3. No recycled water used for irrigation, or soil that has been irrigated with recycled water, shall come into contact with the edible 

portion of food crops eaten raw by humans unless the recycled water complies with disinfected tertiary recycled water 
requirements listed above. 

3.3.2 Existing and Potential Recycled Water Users 

There are existing recycled water users within the proposed regional system and these uses 
include both secondary effluent and tertiary effluent applications of recycled water which serve 
both as recycled water application areas and as a means to dispose of treated wastewater on 
land.  Existing uses are located along the ARSA conveyance pipeline (Hoskins Ranch and 
Bowers Ranch), at the MCSP, within the City of Ione (City and Town Field), and at the COGC.   

The existing ARSA sprayfields may be decommissioned along with Henderson Reservoir, but 
also have the potential to be expanded.  In the event that the Bowers Ranch and Hoskins Ranch 
recycled water application areas are expanded to their full buildout potential of 40 acres and 60 
acres, respectively, there would be additional recycling capacity within the ARSA system.  There 
may be potential to develop additional sprayfields along the ARSA outfall; however, the location 
and capacity have not yet been identified and are not included at this time.  Potential regional 
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recycled water demands include existing and future sprayfields as well as the potential recycled 
water application areas at Woodard Bottom and Dry Creek within Rancho Arroyo Seco, and 
Howard Family Trust Properties.  A description of each site is provided below: 

 Rancho Arroyo Seco (RAS): RAS is local ranch land and is composed of multiple 
properties, of which Woodard Bottom and Dry Creek have been identified as potential 
recycled water application areas.  The Dry Creek irrigation site has a supplemental supply 
of water and can take recycled water when available.  The other fields do not have a 
supplemental supply and may need a backup water supply or would need a method of reuse 
that does not depend on a constant supply of water.  It is expected that RAS fields will be 
able to accept recycled water treated to the level of undisinfected secondary.  The land will 
be used to raise alfalfa (fodder crop) that can be harvested seasonally to coincide with the 
availability of water. 

 Howard Family Trust Properties (formerly Unimin Mine): The Howard Properties may 
have a future use for recycled water for industrial process water.  The potential demand and 
level of treatment required have not yet been identified as the future property use is not yet 
known, so it is assumed in this study that water used for any process will be treated to tertiary 
level.  Irrigation uses have not been identified at this site. 

Table 3-15 summarizes the existing and potential recycled water demands for existing and new 
recycled water facilities and also considers the decommissioning of the ARSA facilities and the 
impact to the required recycled water capacity.  Figure 3-2 identifies existing and potential 
recycled use areas. 

Table 3-15: Summary of Potential Recycled Water Demands 

Recycled Water User Reuse Area  
(Acres) 

Existing Annual 
Average Demand 

(AF/y) 

Potential Annual 
Average Demand 

(AF/y) 

Secondary Effluent Reuse    

ARSA sprayfield – Hoskins Ranch 
buildout1 

24 in use; approx. 
60 available 

64 160 

ARSA sprayfield – Bowers Ranch 
buildout1 

24 in use; approx. 
40 available 

64 106 

City of Ione sprayfield (Town Field) 57.1 248 248 

City of Ione sprayfield (City Field) 8.6 57 57 

Woodard Bottom sprayfield 115 0 570 

Dry Creek sprayfield 403 0 1,999 

Tertiary Effluent Reuse   0 

Castle Oaks Golf Course (COGC) 180 530 530 

Howard Properties2 -- 0 unknown 

Total Recycled Water Demand  963 3,670 

Total Recycled Water Demand (w/o ARSA sprayfields) 835 3,404 

Notes: 
1. If the sprayfields along the ARSA pipeline are not decommissioned they may be expanded to increase disposal. 
2. Howard Properties has not defined anticipated type of reuse or the demand on an annual and seasonal basis.  Therefore no 

demand is included for this reuse site at this time. 
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Figure 3-2: Existing and Potential Recycled Water Use Areas 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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SECTION 4 – ALTERNATIVES DEVELOPMENT AND SCREENING 

The section presents the project goals for each Regional Partner that will drive the development 
and selection of alternatives, summarizes the regional alternatives under consideration in this 
study, and discusses the screening of alternatives to determine which alternatives are 
candidates for further detailed evaluation in SECTION 5. 

4.1 Regional Goals and Project Evaluation Criteria 

The Regional Partners have established the shared goal of considering and evaluating 
opportunities to implement regional storage and recycled water reuse sites as a means of both 
disposing of and recycling a portion or all of their effluent.  The common goals of the Regional 
Partners, which will drive the development and selection of alternatives in this study are as 
follows: 

1. Develop a cost-effective regional recycled water storage solution that, at build-out, provides 
seasonal storage sufficient for the projected future flows from each Regional Partner plus 
the 100 year return period (100RP) rainfall event while maintaining required freeboard; 

2. Develop one or multiple locations for effluent reuse as a means of both land disposal of 
effluent and recycled water use; 

3. Prioritize reuse applications that allow for the use of Title 22 undisinfected secondary 
recycled water given that this quality of effluent is already being produced by all Partners; 

4. Prioritize reuse applications that can tolerate interruptions of recycled water supply and 
would not require a contractual guarantee of supply; 

5. Where practical, allow for phased construction of storage and reuse sites to coincide with 
actual rates of growth; 

6. Avoid surface water discharge of effluent, which wastes a valuable water resource and 
triggers complex and costly regulatory requirements; 

7. Given that each Regional Partner has an existing wastewater treatment facility which 
effectively produces undisinfected secondary effluent and is a sunk cost that has value going 
forward, do not consider the potential to regionalize wastewater treatment; and 

8. Select an alternative that best addresses long-term storage and disposal/reuse needs with 
the least impact to sewer rates in each community served by the project. 

Each Regional Partner has stated its own individual goals for the project, discussed below.  The 
intent of this study is to develop a regional storage and recycling alternative that, as much as 
possible, meets the goals stated above plus the individual goals of each Regional Partner.   

4.1.1 ARSA Goals for Regionalization 

ARSA seeks to minimize operations and maintenance (O&M) costs for the existing storage and 
disposal system and consider economically favorable alternatives.  Specifically, ARSA’s goals 
are as follows: 
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 Continue secondary treatment at the Sutter Creek WWTP; 

 Continue conveyance of secondary treated effluent via the existing ARSA pipeline (with 
pipeline upgrades as required); 

 Maintain the operation of Henderson Reservoir; and 

 Potentially eliminate ARSA sprayfields and rely on regional system for reuse. 

The inclusion of some storage and/or spray acreage along the ARSA pipeline would be 
considered if it is an economically favorable alternative to an all-regional storage and spray 
system.  The continued use of Henderson Reservoir is preferred if a cost-effective means can 
be identified to repair a structurally-compromised drain pipe at the base of the dam while 
satisfying regulatory requirements. 

In order to achieve the goals identified, improvements to the Sutter Creek WWTP will be required 
(See SECTION 4.4.3) as well as potential improvements to the Henderson Reservoir.  
HydroScience conducted a condition assessment of the treatment, conveyance, storage, and 
disposal systems as part of the 2012 Draft ARSA WWMP.  Based on further communication 
with Division of Safety of Dams (DSOD), continued operation of the Henderson Reservoir is a 
possibility if a new alternative to repair a damaged drain pipe can be identified that is acceptable 
to DSOD.  Each of the assessments and recommendations is detailed in the 2012 Draft ARSA 
WWMP and summarized in SECTION 4.4. 

4.1.2 Ione Goals 

The City of Ione has established the following long-term goals for the Ione WWTP and effluent 
disposal system: 

 Continue secondary treatment at the Ione WWTP; 

 Maintain Ione WWTP regulatory compliance; 

 Convert Pond 5 into a forebay for receiving and combining flows from the Regional Partners 
and then distributing it to storage and reuse/disposal sites as appropriate; 

 Continue use of Ponds 6 and 7 as percolation ponds if allowed by the RWQCB; 

 Continue to maximize the ability to dispose of and reuse undisinfected secondary effluent 
via sprayfields; and 

 Continue the operation of the COWRP and beneficial reuse of tertiary effluent for irrigation 
of the golf course. 

4.1.3 CDCR Goals 

CDCR has established the following long term goals for the MCSP WWTP and the disposal and 
reuse of effluent: 

 Incorporate upgrades and improve the WWTP technology for existing and future flows for 
improved treatment performance as required under CDO No R5-2006-0130; 

 Maintain existing and develop new disposal fields in order to maintain the ability to manage 
all WWTP effluent in excess of the projected 230 AF/y discharged to Preston Reservoir; 
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 Maintain the inter-agency wastewater agreement where CDCR may dispose up to 341 AF 
of wastewater into Preston Reservoir annually, though current and anticipated discharges 
do not exceed 230 AF/y; and 

 Continue to comply with WWTP regulatory requirements after construction and inhabitance 
of Level II dorms. 

4.1.4 Operational Considerations for Regionalization 

The Regional Partners currently coordinate the discharge, storage, and disposal of effluent at 
Preston Reservoir, Ione WWTP Pond 5, and the COWRP through periodic communications 
among operations staff and management of flows in accordance with the annual contractual 
limits contained in the 2007 Ione Disposal Agreement.  Though that agreement called for an 
operational agreement to be prepared, one was not prepared.  The existing system provides 
several points of operational flexibility that may not exist in the future regional system.  These 
include the available storage at Henderson Reservoir, where ARSA may hold back flows if 
needed (avoiding discharge to Preston), and the percolation disposal available at Ione, which 
unlike sprayfields can be utilized any month of the year including during rainfall.   

The regional storage and disposal system contemplated by this study would likely be more 
challenging to operate than the current system, due to higher flows and the potential loss of 
Henderson Reservoir (or any other form of storage in the ARSA system) and/or percolation as 
a means of disposal.  Therefore, a more rigorous level of operational coordination will be 
required than is currently employed in order to assure that each Regional Partner has access to 
their contractually-specified portion of the system’s storage and disposal capacity, and that 
discharges are properly coordinated and managed during all anticipated seasonal and flow 
conditions. 

The regional system to be defined later in this study will be based on a series of detailed water 
balances including one that addresses a RP100 rainfall condition.  This study anticipates that a 
Technical Advisory Committee (TAC) would be formed to perform operational coordination.  The 
TAC would consist of operators and managers representing each of the Regional Partners.  
Current and anticipated flow volumes would be recorded and shared on a monthly basis or more 
frequently if required, and this information would be applied to the water balance to assess the 
current status of the system and determine operational setpoints for the coming month.   

4.2 Regional Water Balances 

The water balance was developed to determine the required amount of additional disposal/reuse 
capacity and storage volume for effluent disposal/reuse under the worst case condition for a 
given flow scenario.  The worst case condition used was the expected amount of rainfall to be 
received under a wet water year based on a 100-year return period (“100RP”) annual total 
distributed monthly in accordance with mean monthly precipitation patterns.  Water balances 
were developed by Dexter Wilson based on data provided by the Regional Partners including 
prior studies, and the water balances were checked by HydroScience.  

The basis of the water balance is a month-by-month assessment of all water flowing into, and 
being disposed of/recycled from, the system of reservoirs and sprayfields.  Any excess water at 
the end of a month that cannot be disposed of must be stored until there is available disposal 
capacity to reduce the backlog.  The sources of water into the system include effluent from the 
three WWTPs (Sutter Creek, MCSP and Ione) as well as any rain that falls onto the reservoirs 
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and their watersheds.  Water is removed from the system via application at the reuse sites (when 
there is a demand during dry months), percolation into the ground through the bottom of the 
ponds when they are unlined, and evaporation into the air from the surface of the ponds.  

The amount of additional sprayfield disposal/reuse capacity required was estimated as 110% of 
any disposal shortfall.  This additional amount of disposal/reuse capacity allows the system to 
reduce the amount of water stored to zero by the end of the dry months even with additional 
rainfall being collected.  The sprayfield disposal/reuse capacity required was converted into a 
required sprayfield acreage using evapotranspiration data for CIMIS Zone 13.  

The amount of additional storage required was the maximum amount of water that needed to 
be stored, beyond the current storage capacity, at the end of the wet months before the 
sprayfield disposal/reuse could begin to reduce the backlog.  

The analysis was conducted for the current effluent flows, for the currently contracted effluent 
flows, and for the high and low projected flows through 2036.  For each flow scenario, the 
analysis was run both with and without percolation through the bottom of Ponds 6 and 7.  
Percolation through the bottom of the ponds would not occur if a liner is installed in the future.  
This would be the case if the RWQCB decides to require a liner for those ponds in the future.  

The required amount of additional storage capacity and additional sprayfield acreage (above 
and beyond existing storage and spray facilities within the confines of the regional system, which 
consist of Preston Reservoir, Ione Ponds 5-7, City Field, Town Field, and COWRP) for each 
scenario is presented below in Table 4-1, Table 4-2, and Table 4-3.  The background 
information for the water balance including flows, acreages, irrigation rates and percolation rates 
are described at the end of this section.  The detailed calculations and water balances can be 
found in Appendix C.  

Under the “current” and contractual flow conditions with the existing ponds, reservoirs and 
sprayfields, no additional storage volume or sprayfield area is required to dispose of the 
expected flows even under wet year conditions.  Note that “current” refers to data collected in 
2012-2013, which is the baseline data year for this study.  This water balance includes 
percolation at Ponds 6 and 7 as these ponds are currently unlined.  These results are shown in 
Table 4-1.  

Table 4-1: Summary of Water Balance Results for Current and Contractual Flows, with Percolation 

Disposal With Percolation Additional Capacity Required at 
Current Flows 

Additional Capacity Required at 
Contractual Maximum Flows 

Additional Storage Volume 
Required (AF) 

0 0 

Additional Sprayfield Area 
Required (ac) 

0 0 

Source: Dexter Wilson – CDCR at 341 AF/y, Current and contractual flow requirements (no lining). 

The required amount of additional storage and sprayfield area for future flows, if Ponds 6 and 7 
remain unlined and continue to percolate, is shown in Table 4-2.   
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Table 4-2: Summary of Water Balance Results for Additional Storage Volume and Sprayfield Area 
Required, with Percolation 

Reuse 
Component  

2016 2021 2026 2031 2036 

Low High Low High Low High Low High Low High 

Additional 
Storage Volume 
Required (AF) 

117 285 208 529 314 743 415 983 489 1,189 

Additional 
Sprayfield Area 
Required (ac) 

39 86 64 162 91 259 120 356 152 448 

Source: Dexter Wilson – CDCR at 341 AF/y, growth scenarios with percolation (no lining). 

Under all the future flow scenarios there is a need for additional storage capacity and sprayfield 
area in order to ensure that the effluent can be safely disposed of even during a wet year as 
shown in the water balance spreadsheets.  The water balance assumes that percolation at 
ponds 6 and 7 will continue at the current rate.  As can be seen in Table 4-2 the difference 
between the low and high flow scenarios can be significant with the high flow scenario 
sometimes requiring more than double the amount of additional storage and sprayfield area.  

The required amount of additional storage and sprayfield area if Ponds 6 and 7 are lined and do 
not continue to percolate is shown in Table 4-3.   

Table 4-3: Summary of Water Balance Results for Additional Storage Volume and Sprayfield Area 
Required, without Percolation  

Reuse 
Component 

2016 2021 2026 2031 2036 

Low High Low High Low High Low High Low High 

Additional 
Storage Volume 
Required (AF) 

378 538 461 745 545 993 627 1,210 719 1,417 

Additional 
Sprayfield Area 
Required (ac) 

113 174 146 264 183 361 220 457 253 550 

Source: Dexter Wilson - CDCR at 341 AF/y, growth scenarios without percolation (ponds lined). 

Under all the flow scenarios there is a need for additional capacity and sprayfield area in order 
to ensure that the effluent can be safely disposed of even during a wet year.  The water balance 
assumes that there will be no percolation at ponds 6 and 7.  Again, as can be seen in the table 
the difference between the low and high flow scenarios can be significant with the high flow 
scenario sometimes requiring more than double the amount of additional storage and sprayfield 
area.  In addition the impact of removing the percolation component is more dramatic during the 
early years when the percolation portion makes up a larger fraction of the overall disposal need.  

4.2.1 Water Balance Background and Assumptions 

HydroScience conducted an independent review of the water balances prepared by Dexter 
Wilson to verify the operation of the spreadsheet analysis and confirm the findings were 
reasonable to the extent that the inputs were accurate.  This section provides a more detailed 
description of background information and assumptions that went into preparing the water 
balances. 
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100RP rainfall: Precipitation data used in the water balance consists of total monthly 
precipitation data collected at Camp Pardee.  The data is collected by East Bay Municipal 
Utilities District, and was obtained from the Western Regional Climate Center for the period of 
record 1926 to present.  The station is located approximately eight miles southeast of the City 
of Ione, and at a relatively similar elevation.  For the 100 year analysis, a 100 year recurrence 
interval total precipitation depth of 41.38 inches was used. 

Evaporation Rate: Camp Pardee also maintains average monthly pan evaporation data.  
Average monthly evaporation data was used in the water balance to reflect outflows in the form 
of evaporation from the ponds and reservoirs.  The period of record of the data is 1948 – 2005.  
Monthly pan evaporation data was corrected to reflect evaporation from the ponds. 

Sprayfield Irrigation Demand: The sprayfield disposal capacity required was determined using 
the sprayfield acreage and evapotranspiration data for CIMIS Zone 13.  

WWTP Flows: The current flow scenario model run utilized the existing flow data for Sutter 
Creek/ARSA, CDCR/MCSP, and the Ione wastewater effluent.  The contractual flow scenario 
model run utilized the maximum allowable flow under the 2007 Ione Disposal Agreement for 
Sutter Creek/ARSA and CDCR/MCSP.  Ione wastewater effluent flows were left the same as 
the current flow scenario.   

The future flow scenarios were based on projected flows from the year 2016 to 2036 for ARSA, 
CDCR, and the City of Ione.  The ARSA flows were obtained from the 2012 Draft ARSA WWMP, 
based on 25-year ADF wastewater flow projections for scenarios with and without the 
development of GRR, assuming no use of downstream ARSA storage or sprayfields.  The City 
of Ione flows were provided by the City of Ione.  The CDCR flows were taken from the 2007 
contract.  Due to the uncertainty of development timing in the City of Ione and the City of Sutter 
Creek a high and a low projection are provided.  The City of Sutter Creek high and low flow 
scenarios represent expected flows with and without the GRR development; see the Sutter 
Creek/ARSA 2012 Draft ARSA WWMP for more detailed discussion. 

Reservoirs/Ponds: The storage capacities, surface area and percolation rates (if applicable) 
for the ponds and reservoirs included in this analysis are presented below in Table 4-4.   

Table 4-4: Summary of Storage and Percolation Inputs to Water Balance 

Pond/Reservoir Volume  
(AF) 

Surface Area  
(Acres) 

Percolation Rate 
(inches/day) 

Preston 235 18 - 

Pond 5 52.17 4.35 - 

Percolation Pond 6 27.62 3.45 2.77 

Percolation Pond 7 30.39 4.38 1.26 

Source: Dexter Wilson, Water Balance Spreadsheets 

The volume was used in calculating how much water could be stored in the existing system.  
The surface area was used in calculating the amount of evaporation from and precipitation into 
each pond.  The percolation rates were based on actual data from the winter of 2013-2014. 
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4.3 Stand-Alone Project Alternatives 

The City of Ione and ARSA/Sutter Creek have individually explored stand-alone alternatives that 
could be implemented if a regional solution is not selected.  MCSP has not developed a stand-
alone alternative.  The following summarizes these stand-alone alternatives based on prior 
documentation provided by the Regional Partners.  The format of presentation may vary given 
the different sources of information used. 

4.3.1 ARSA 

As part of the 2012 Draft ARSA WWMP, ARSA evaluated five stand-alone alternatives of which 
two alternatives were selected as the preferred alternatives.  Refer back to SECTION 1.1.1 for 
a discussion of the study area characteristics including the potential for development of the GRR 
golf course community.   

Alternatives 1 and 2 address two approaches for continued seasonal storage and land disposal 
and assume GRR is not developed.  Alternative 3 evaluates surface water direct discharge to 
Sutter Creek and also assumes no development of GRR.  Alternatives 4 and 5 are based on 
Alternatives 1 and 3 with the addition of the GRR development.  There is no variation of 
Alternative 2 that addresses GRR development since the storage and disposal site is the same 
as that of the GRR (the GRR development is proposed for the same property as Noble Ranch).  
Below is a list of alternatives followed by a brief description of each alternative. 

 Alternative 1 – ARSA Sprayfields: This alternative includes the improvement and 
expansion of the existing ARSA secondary effluent disposal/reuse system; 

 Alternative 2 – Noble Ranch Sprayfields: This alternative includes the abandonment of 
the existing ARSA disposal/reuse system and installs a new secondary effluent disposal 
system on the existing Noble Ranch effluent disposal easement; 

 Alternative 3 – Surface Water Discharge: This alternative includes the abandonment of 
the existing ARSA disposal/reuse system and discharges directly to Sutter Creek under 
anticipated discharge permit conditions discussed in the 2012 Draft ARSA WWMP; 

 Alternative 4 – ARSA Sprayfields and Golf Course Irrigation: This alternative  includes 
the improvement and expansion of the existing ARSA secondary effluent disposal/reuse 
system and supplies Title 22 effluent to the GRR golf course for reuse; and 

 Alternative 5 – Surface Water Discharge and Golf Course Irrigation: This alternative 
includes the abandonment of the existing ARSA disposal system, reuse of effluent on the 
GRR golf course, and discharge of effluent in excess of golf course demands directly to 
Sutter Creek. 

Alternative 3 is the preferred alternative without development of GRR and Alternative 5 is the 
preferred alternative with GRR.  The potentially high cost of replacing Henderson Reservoir with 
a large replacement storage reservoir drove the selection to surface water discharge at the time 
the 2012 Draft ARSA WWMP was developed.  The preference is to continue to operate 
Henderson Reservoir and the potential to repair the compromised drain line is currently being 
evaluated.  The approach for the 2012 Draft ARSA WWMP was to assume that the reservoir 
would be decommissioned in order to identify the most conservative alternative to meet ARSA’s 
disposal needs.  Below is a more detailed description of each preferred alternative identified. 
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ARSA Alternative 3: Surface Water Discharge 

Alternative 3 includes the abandonment of the existing ARSA disposal system and discharges 
directly to Sutter Creek under the discharge permit conditions discussed in the 2012 Draft ARSA 
WWMP.  Alternative 3 is presented in Figure 4-1 and consists of the following components: 

 Abandon the existing ARSA disposal system.  Sludge and sediment would be removed from 
Henderson Reservoir in accordance with existing agreements.  No other demolition is 
included.  Abandonment in place is assumed. 

 Outfall pipe and structure to discharge to Sutter Creek would be constructed. 

 Sutter Creek WWTP unit processes would be upgraded and replaced as required to achieve 
advanced tertiary treatment including nutrient removal, disc filters capable of producing Title 
22 effluent, and a new ultraviolet disinfection system. 

Figure 4-1: ARSA Alternative 3 – Surface Water Discharge 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

ARSA Alternative 5: Surface Water Discharge and Golf Course Irrigation 

Alternative 5 includes the abandonment of the existing ARSA disposal system, reuses effluent 
on the GRR golf course, and discharges effluent in excess of golf course demands directly to 
Sutter Creek under the anticipated discharge permit conditions discussed in the 2012 WWMP.   

Alternative 5 is presented in Figure 4-2 and consists of the following components: 

 Abandon the existing ARSA disposal system.  Sludge and sediment would be removed from 
Henderson Reservoir in accordance with existing agreements.  No other demolition is 
included.  Abandonment in place is assumed. 
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 Sutter Creek WWTP unit processes would be upgraded and replaced as required to achieve 
advanced tertiary treatment including nutrient removal, disc filters capable of producing Title 
22 effluent, a new ultraviolet disinfection system, and an effluent pump station to convey 
flows to the GRR golf course for reuse. 

 Outfall pipe and structure to Sutter Creek would be constructed. 

 New 12-inch effluent force main to the GRR golf course recycled water storage facilities 
would be constructed. 

 Construct approximately 1.0 MG of recycled water storage at the GRR golf course. 

Figure 4-2: ARSA Alternative 5 – Surface Water Discharge and Golf Course Irrigation 

 
Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
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Evaluation Methodology 

The evaluation methodology for the alternatives included an economic and non-economic 
analysis, which was presented in the 2012 WWMP.   

For the economic analysis a detailed cost estimate was prepared for each alternative.  Costs for 
each of the alternatives included initial capital costs to acquire and place the facilities in service, 
annual O&M costs, and equipment replacement costs required to keep the facilities in service 
over the 25-year planning period.  Table 4-5 provides a summary of the costs for the preferred 
alternatives (Alternatives 3 and 5).   

Table 4-5: Economic Analysis Results  

Facility Alternative 3 
Surface Water Discharge 

 

Alternative 5 
Surface Water Discharge & 

Golf Course Irrigation 

WWTP Cost ($ Millions) Cost ($ Millions) 

0.669 MGD Advanced Tertiary WWTP 19.9 - 

0.913 MGD Advanced Tertiary WWTP - 25.2 

WWTP Subtotal  19.9 25.2 

Effluent Conveyance   

12" Force main - 4.3 

Effluent Conveyance Subtotal  - 4.3 

Storage Facilities   

Henderson Reservoir Sediment Removal 1.3 1.3 

Recycled Water Storage - 1.7 

Storage Facility Subtotal  1.3 3.0 

Total Estimated Construction Costs 21.2 32.5 

Engineering, Legal, Admin, etc. @ 25% 5.3 8.1 

Total Capital Costs 26.5 40.6 

Present Worth Capital 25.9 39.5 

Present Worth O&M 22.9 38.6 

Present Worth Ongoing Equip. Repl. Costs 6.0 10.7 

Net Present Value 54.8 88.8 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 
Notes: 
1. All costs in October 2012 dollars. 
2. Capital costs include a 35% construction contingency. 

For the non-economic analysis, the alternatives were evaluated based on a series of decision 
factors.  Table 4-6 discusses the non-economic factors applied in the alternatives analysis.  The 
detailed analysis can be found in the 2012 Draft ARSA WWMP. 
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Table 4-6: Non-Economic Decision Factor Descriptions 

Decision Factor Description 

Institutional/Public 
Acceptance   

Likelihood of affected stakeholders to be accepting of the alternative and reach inter-
agency agreements.  Considers impacts on the community and their effects on 
community acceptance. 

Ease of O&M The level of ease of which the facilities can be operated.  Considers the risk of 
unforeseen O&M challenges that could result in unexpected operation costs, fines, or 
other negative impacts. 

Implementation 
Time/Constructability 

The likelihood that the alternative is completed in time to meet critical deadlines.  
Considers unknowns and construction complexities that could unexpectedly delay 
completion. 

Permits/Regulatory The likelihood that the required permits can be secured, permit conditions can be 
complied with, and the costs of compliance will be consistent with the defined 
alternatives.  Considers the potential for permit violations and future regulatory changes 
that have a negative impact on the cost and reliability of compliance. 

Legal/Right-of-Way The complexity of and ability to secure and comply with the required legal agreements 
and rights-of-way that must be secured and maintained for the 25-year planning period.  
Considers unexpected delays, compliance with GRR and other entitlements, or 
potential cost increases associated with securing the required legal agreements and 
rights-of-way. 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

4.3.2 Ione 

In 2012, the City of Ione undertook an alternative analysis to present and compare alternative 
concepts for bringing the City’s disposal program into compliance based on current and 
projected wastewater flows managed at the City WWTP and the COWRP.  Four alternatives 
were identified and developed to a conceptual level for the purposes of evaluation and 
determination of a preferred alternative for the City of Ione.   

Ione Alternative 1 

Alternative 1 is essentially a “compliance project” which is focused on eliminating the conditions 
that result in iron and manganese mobilization in the groundwater, eliminating the potential for 
degraded groundwater interacting with Sutter Creek and securing permit coverage for Pond 7.  
This alternative includes: 

 Reducing the depth of and installing a mixer in Pond 5 to eliminate stratification and the 
potential for ORP reduction.  The low ORP in Pond 5 is the likely mechanism that mobilizes 
iron and manganese in the groundwater  

 Modifying the operation of the COWRP and installing irrigation infrastructure to allow for 
irrigation of 16.7 acres of City-owned property at the COWRP with tertiary treated water, 
which would reduce ARSA flows to the percolation ponds  

 Installing a pump station and irrigation infrastructure to allow for irrigation of 11 acres of the 
City-owned property at the City WWTP with undisinfected secondary effluent, which would 
reduce City flows to percolation ponds 

 Installing new inter-pond piping and transfer structures to facilitate operations. 
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The water balance results indicate that this strategy will allow the percolation ponds to empty 
during summer months, even with 100-year rainfall, which further reduces concerns about dry-
weather seepage of groundwater influenced by the percolation ponds.   

Ione Alternative 2 

Alternative 2 is a “land disposal” alternative for the City’s WWTP.  This alternative assumes that 
percolation is no longer a viable alternative and that all City flows, together with all MCSP, ARSA 
and backwash flows must be disposed of by spray irrigation.  The COWRP operations remain 
the same and include seasonal golf course irrigation.   

Under this alternative, the City would need to construct 166 AF of seasonal storage facilities and 
acquire or lease approximately 221 acres of agricultural land for irrigation with secondary 
effluent.  An irrigation pump station and hydropneumatic tank will be needed to pump secondary 
treated water to the sprayfields.  The irrigation pump station has been conceptually designed to 
pump the maximum month flow of 59 MG/month developed in the water balance for this 
alternative on a daily basis for eight hours per day.  This results in a pumping flowrate of 4,100 
gpm.  The transmission main has been sized at 20 inches to provide velocities of approximately 
4-feet per second.   

Extensions of pipelines to alternative sites could increase the estimated costs.  For the purposes 
of providing a preliminary estimate of costs, this alternative assumes that on-site irrigation 
infrastructure will be provided by the property owners.  Because this alternative manages 
disposal for flows generated by the City, MCSP, and ARSA, the City of Ione may seek a cost-
sharing arrangement with the Regional Partners. 

Ione Alternative 3 

Alternative 3, like Alternative 1, assumes percolation continues to be a viable disposal method.  
However, this alternative assumes that the City sends its flow to the COWRP for treatment and 
to the golf course and/or percolation ponds for disposal.  ARSA flows would only be accepted 
to the extent that they are needed to meet the golf course demands and excess ARSA flows 
would not be diverted to the percolation ponds for disposal.  This alternative includes: 

 Reducing the depth of and installing a mixer in Pond 5 to eliminate stratification and the 
potential for ORP reduction.  The low ORP in Pond 5 is the likely mechanism that mobilizes 
iron and manganese in the groundwater  

 Constructing a pump station and pipeline to transfer City effluent from the City WWTP to the 
COWRP 

 Installing new inter-pond piping and transfer structures to facilitate operations. 

Under this alternative, the City would not need to construct any additional irrigation infrastructure 
and would only use its existing percolation capacity during the winter months, reducing the 
overall input to groundwater.  The City would dispose of its planned flows and approximately 
410 AF from the ARSA system through golf course irrigation and the percolation ponds.  This 
represents a 240 AF reduction in ARSA flows.  However, the City will be able to manage 350 
AF of water from MCSP according to its contract as well as approximately 60 AF from ARSA, 
which would likely vary based on annual weather patterns and irrigation demands. 
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Ione Alternative 4 

Alternative 4 is also a “land disposal” alternative and assumes that percolation is no longer a 
viable disposal method.  Under this scenario, it assumed that the City maximizes disposal of 
City flows through the COWRP and golf course irrigation, making storage and sprayfield 
requirements slightly less than in Alternative 2 because ARSA contractual flows are not 
maintained.   

A total of 135.1 AF of storage are required under this alternative.  It is assumed that the existing 
percolation ponds can be combined into a single larger storage pond and additional storage 
constructed as required.  In addition to new storage ponds, this alternative requires 
approximately 138.8 acres of secondary sprayfields.  For the purposes of providing a preliminary 
estimate of costs, this alternative assumes that on-site irrigation infrastructure will be provided 
by the property owners.   

This alternative requires a combined pump station.  Low-head pumps, similar to those proposed 
under Alternative 3, would be used to pump secondary effluent to the COWRP for additional 
treatment and golf course use.  In addition, a pump station and hydropneumatic tank will be 
needed to pump secondary treated water to the sprayfields at pressures suited for irrigation use.  
The irrigation pump station has been conceptually designed to pump the maximum month flow 
of 36.75 MG/month developed in the water balance for this alternative on a daily basis for eight 
hours per day.  This results in a pumping flow rate of 2,550 gpm.  The transmission main has 
been sized at 16 inches to provide velocities of approximately 4 fps.   

Because this alternative manages disposal for flows generated by the City and MCSP, the City 
of Ione may seek a cost-sharing arrangement with MCSP.  The costs of the alternatives are 
provided in Table 4-7 below. 

Table 4-7: Ione Alternative Economic Comparison 

Alternative Cost ($ Millions) 

Alternative 1 1.7  

Alternative 2 16.7  

Alternative 3 1.2  

Alternative 4 12.9  

4.3.3 MCSP 

Existing planned upgrades to the MCSP WWTP are a result of CDO’s as well as the new Level 
II Dorm Complexes.  These Level II Dorms Complexes are being constructed at MCSP where 
some existing sprayfields are located.  The new dorms will reduce the disposal sprayfield area 
to 200 acres while potentially increasing the total disposal load due to increase in MCSP inmate 
population.  However, improvements to the treatment technology will increase the WWTP overall 
efficiency therefore negated the need to increase the capacity of the WWTP. 

CDCR is in the process of evaluating options to increase on-site effluent sprayfields by 60 acres 
to compensate for sprayfields removed from service from the new Level II dorms, which would 
result in 260 acres of disposal area.  The development of these potential sprayfields will be the 
subject of appropriate environmental analysis.  The operations strategy for the disposal of the 
treated effluent will continue to be maximizing discharge to onsite sprayfields with the remainder 
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of the effluent passing through Preston Reservoir to the City of Ione WWTP and discharge 
system.  Within the planning timeframe evaluated in this study, MCSP intends not to exceed the 
current projected flow of 230 AF/y to Preston (and thus to the regional system) as well as the 
contractual maximum flow of 341 AF/y. 

4.4 Regional Alternatives Development and Screening 

The alternatives to be evaluated in the next section (SECTION 5) will be developed from the 
treatment, conveyance, storage, and disposal subalternatives described in this section.  A 
consideration of fatal flaws will follow, and any subalternatives with clear fatal flaws will be 
screened from the study and not carried forward to detailed evaluation.  The development of 
subalternatives will consider the following issues prior to incorporation into complete alternatives 
for detailed evaluation in SECTION 5: 

 Capacity: Does a facility have enough capacity to meet the needs for long-term storage and 
disposal? 

 Treatment: What is the level of treatment required for storage and/or disposal? 

 Demand: What is the pattern of demand?  Is there a backup supply to meet demands if 
necessary? 

 Regulatory: What would be expected for implementation and ongoing compliance? 

 Environmental: Are there potential impacts and would there be barriers to obtaining 
clearance? 

 Land Acquisition/Easement/Owner Participation: Initial input and acceptance for land 
owner if the land is not already owned by a Regional Partner 

 Operations & Maintenance: What are the O&M implications for the facility or associated 
treatment and conveyance facilities? 

 Physical Limitations: Are there any physical barriers to consider?  Is the topography 
favorable?  How will physical constraints affect construction/operation? 

Each of the storage and disposal subalternatives is described followed by discussion of 
treatment improvements and conveyance requirements.  The schematic in Figure 4-3 shows 
the basic components on this system (note that any reuse sites requiring tertiary recycled water 
would require additional treatment not shown in this schematic).  The alternatives for storage 
and disposal were developed around this schematic.   

A conceptual approach to the regional system was discussed and agreed to by the Regional 
Partners.  The approach would be to route all the secondary effluent from Ione, ARSA and 
MCSP first to Ione WWTP Pond 5, which would serve as a forebay.  From there, flow could be 
routed to Ponds 5, 6, and 7 for percolation (if allowed by the RWQCB), to regional storage, or 
directly to secondary and/or tertiary points of reuse.  If feasible, flow could also be returned to 
Pond 5 from regional storage for redistribution to other points of reuse/disposal as needed.   

This system would require coordination between the Regional Partners to ensure that 
management of flows were optimized.   
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Figure 4-3: Schematic Representation of the Proposed Regional System 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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4.4.1 Effluent Storage 

This section includes discussion for both existing and potential storage facilities.  A summary of 
the existing facilities and considerations for ongoing use is provided.   

Existing Storage Facilities 

Existing regional storage facilities and respective capacities are provided in Table 4-8.   

Table 4-8: Existing Regional Storage Facilities and Capacities 

Existing Storage Facilities Storage Capacity (AF) 

Henderson Reservoir 349 1 

Preston Reservoir 235 

Ione Pond 5 58.8 

Ione Pond 6 33.8 

Ione Pond 7 41.3 

Notes: 
1. Source: ARSA – Henderson Reservoir Volume Calculation (04/21/2015) provided by Gary Ghio.  At two feet of freeboard (393 

AF) and assuming approximately 44 AF of sludge accumulation (see Table 4-9), the net volume is estimated to 349 AF. 

A brief summary of each facility and the considerations for ongoing use in the regional system 
is provided below.  Figure 4-4 depicts all existing storage facilities. 

Henderson Reservoir: The DSOD has jurisdiction over the reservoir dams in the ARSA system.  
The Henderson Reservoir dam has several identified deficiencies, summarized in Table 4-9.   

Table 4-9: Existing Henderson Reservoir Deficiencies 

Deficiency Information Source Potential Improvement 

Dam Structural 
Deficiencies 

2008 Henderson Dam 
Report 

Report discussed repairs including buttressing, construction of 
a stability berm, repair of embankment cracks and other 
modifications.  More recent discussions with DSOD indicate 
dam replacement per DSOD standards will not be required as 
the dam is stable. 

Spring Bleed-off Line DSOD Discussions 
(January 2012) 

DSOD allowed a repair with sand.   

Corroded Outlet Pipe DSOD Discussions 
(January 2012) 

DSOD allowed monitoring for five years then permanent 
replacement, which may require open-cut replacement of the 
pipe (and likely the entire dam).  Trenchless improvements to 
the dam are currently being investigated as a lower-cost 
alternative. 

Sludge Accumulation 
Reduces Capacity 

Weatherby–
Reynolds–Fritson 
Memo, February 11, 
2009 

Dredge estimated 44 AF of settled solids in late September 
(reach minimum water level by October 1st to maximize wet 
weather storage capacity). 

Existing Dam Height 
Restricts Capacity 

WWTP Draft EIR Replace the dam in its existing location, adding approximately 
seven feet to allow for WWTP flow up to 0.9 MGD ADWF.  
Challenges include the diversion of flow to other temporary 
storage or land dispersal sites during construction. 

Source: City of Sutter Creek and ARSA Draft WWMP, 2012 
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Figure 4-4: Existing and Potential Regional Storage Facilities 

 
Source: Developed for Regional Water Recycling Feasibility Study  

There is a spring bleed-off line beneath the dam that produces a relatively constant low flow, 
and the reservoir outlet pipe has been internally inspected and found to have sections of the 
bottom of the pipe completely corroded away.  Various options for dam repair and replacement 
are being considered.   

DSOD allowed ARSA to temporarily repair the spring bleed-off line with sand in 2013, but 
required that the reservoir outlet pipe be completely replaced within five years.  ARSA is 
monitoring the corroded outlet pipe for any further damage, and is also considering alternatives 
for trenchless pipe repair to present to DSOD as a lower-cost approach to keeping the reservoir 
in service.  It is likely infeasible to raise the dam to provide more storage capacity unless the 
entire dam is replaced at considerable expense.   

Preston Forebay and Preston Reservoir: Preston Reservoir would continue to operate in a 
regional system and would receive effluent conveyed from the ARSA pipeline and discharge to 
the regional system from MCSP.  With the decommissioning of Henderson Reservoir, Preston 
Forebay and Preston Reservoir would receive effluent directly from the SCWWTP without any 
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ability to hold back flows.  As such, the Preston facilities will function as a very wide pipe and 
will rely on other storage downstream to manage capacity.   

MCSP Reservoir: This storage facility would continue to be operated by CDCR and is not part 
of the evaluation for regional storage.  It has a capacity of 475 AF.  This study assumes that 
MCSP on-site storage and disposal is sufficient to address any flows in excess of the current 
projected discharge to the regional system of 230 AF/y. 

Ponds 5, 6, and 7: Pond storage is also present at the Ponds 5, 6, and 7 at Ione WWTP.  Ponds 
5, 6, and 7 serve as percolation ponds at Ione WWTP.  Pond 5 receives secondary treated 
wastewater.  Pond 6 is typically only utilized for ARSA wastewater during the wet months of the 
year when the COGC does not require irrigation.  The final pond, Pond 7 was intended to 
accommodate excess wastewater from Ponds 5 and 6.  Since the secondary WWTP is currently 
at or near capacity, Pond 6 and sometimes Pond 7 may contain treated secondary wastewater 
throughout the year and not just during the wet months.   

Previous testing documented in the Seepage Discharge Compliance Plan (SDCP), January 
2012 indicates that Pond 5 exhibits low ORP conditions, which most likely contribute to the 
mobilization of iron and manganese which is discharged to the groundwater through percolation.  
The SDCP recommends that “Discharger should line all ponds within 200 feet of Sutter Creek 
or backfill all the ponds within 200 ft.”  Currently all incoming treated effluent is transferred to 
Pond 5 or 6.  If lined, Pond 5 storage capacity will remain 58.8 AF. 

Ponds 6 displays high ORP conditions, which inhibits mobilization of iron and manganese but is 
still within 200 ft of Sutter Creek.  If lining of Pond 6 is ultimately required by the RWQCB, the 
storage capacity will remain 33.75 AF. 

Pond 7 was constructed and used as a percolation pond.  Part of the compliance project is to 
secure coverage of this pond in the WDR permit so that Pond 7 can continue be used as a 
percolation pond.  Pond 7 also displays high ORP conditions, which inhibit mobilization of iron 
and manganese indicating that groundwater will not be degraded because of percolation from 
Pond 7.  Therefore, it is likely that Pond 7 will continue serving as a storage/ percolation pond, 
though the RWQCB could ultimately require it to be lined.  If permit application for Pond 7 is 
approved, storage capacity shall remain the same 41.25 AF.  The regional study includes 
scenarios with and without percolation from Ponds 6 and 7. 

Potential Recycled Water Storage Facilities 

A large storage reservoir in the vicinity of the Ione WWTP would be developed and sized 
sufficiently for projected future seasonal storage needs for all Regional Partners in a 100RP 
rainfall year.  Two potential sites have been identified.  The applicable regulatory requirements 
for recycled water storage in a reservoir are discussed below, followed by a discussion of the 
particulars of the two identified storage sites. 

General Regulatory Requirements for Recycled Water Storage: Recycled water storage 
reservoirs must comply with the State Water Resources Control Board (SWRCB) General Waste 
Discharge Requirements (WDRs) for Recycled Water Use (Order No. 2014-0090-DWQ).  The 
permit dictates monitoring and reporting requirements for recycled water storage as well as the 
antidegradation requirements to support and maintain high quality of groundwater and/or 
surface water.  As part of the operation of any recycled water storage reservoir, sampling and 
reporting requirements must be fulfilled and, at minimum, include the following as presented in 
Table 4-10: 
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Table 4-10: General WDR Pond System Monitoring Requirements 

Parameter Sample Type Sample Frequency Reporting Frequency 

Freeboard1 Measurement Quarterly Annually 

Odors Observation Quarterly Annually 

Berm Condition Observation Quarterly Annually 

Source: SWRCB General WDRs for Recycled Water Use (Order No. 2014-0090-DWQ) 

The amount of freeboard will need to be determined and controlled to assure compliance with 
SWRCB storage requirements. 

Per the General WDRs, “Recycled water use shall not cause unacceptable groundwater and/or 
surface water degradation” and as such “Regional Water Boards have discretion regarding 
permitting storage of recycled water in unlined ponds.  Applicants may improve storage facilities 
if deemed necessary by a Regional Water Board.”  The RWQCB may determine that it is 
necessary to evaluate and improve the reservoir to minimize the potential for percolation.  
Groundwater monitoring wells may be necessary to monitor subsurface conditions, and where 
the potential for groundwater degradation is anticipated by the RWQCB, a subdrainage system 
in conjunction with a liner may be required to facilitate leak detection and prevent seepage. 

In addition, per the General WDRs “Recycled water shall not create nuisance conditions.”  As 
such, oxidation equipment may be required in order to maintain dissolved oxygen in the reservoir 
to prevent the potential for odors. 

Since the level of treatment for the recycled water will be undisinfected secondary recycled 
water, and this water is not approved for direct human contact, it will be necessary to control 
and restrict access to the facility to protect the public. 

Greenrock Ranch Lands – New RAS Reservoir Site: A potential new reservoir site (“Rancho 
Arroyo Seco Reservoir”) between Woodard Bottom and Dry Creek has been identified on 
Greenrock Ranch lands at the location shown in Figure 4-4.  A landowner representative has 
indicated that this would be an acceptable storage location to serve sprayfield reuse sites on the 
property.  The topography in this location is somewhat of a natural “bowl” shape which lends 
itself to efficient reservoir construction with a reduced amount of earthwork to construct dams 
as compared to a flat site.  The landowner provided a LIDAR survey of the site which is 
considered in the SECTION 5 evaluation.  Preliminary indication is that the site could support a 
storage volume of at least 1,000 AF (refer to water balance discussion, Table 4-3).  The 
development of this alternative in SECTION 5 will include consideration of maximizing existing 
topography to minimize dam earthwork, and development of a phasing approach to coincide 
with timing of additional flows. 

Howard Trust Properties: Howard Trust Properties is the site of the former Unimin Mine.  There 
are existing impoundments that could potentially be used for recycled water storage.  The 
potential storage facilities are listed in Table 4-11 below along with the current existing uses, 
source water, capacity, and opportunity for expansion.  The sites are shown on Figure 4-4. 
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Table 4-11: Howard Trust Properties Storage Facilities Summary 

Facility Source Current Use Lining Storage 
Capacity  

(AF) 

Potential for 
expansion 

Lot 273 Local runoff None Unlined, clay 
soils 

812 Yes – Via 
dredging 

Pond J Piped in from pits 
and plant 

Process and pit 
water storage 

Clay lined 753 Yes – Requires 
new dam 

Fresh Water 
Pond 

Piped in from AWA 
raw water line 

Plant process 
water 

Clay lined 164 No 

A representative for Howard Properties has indicated that there is a sale negotiation in progress, 
though the timing of the sale would be dependent on the timing of the Unimin Mine termination.  
The existing and proposed uses of impounded water are described further in the following 
section (SECTION 4.4.2) but it is expected that any potential recycled water used would require 
that water to be treated to disinfected tertiary levels so that it could be reused for industrial 
processes.  It is not currently known if the future land owners will have any interest in recycled 
water use and what the projected seasonal demand would be for the potential uses identified.  
As such it is difficult to determine the amount of usable disposal opportunity there is. 

Summary of Storage Alternatives 

A summary of the existing and new potential reservoirs is shown in Table 4-12 below.  Continued 
use of MCSP Reservoir, Preston Reservoir, and Pond 5 is assumed as these are integral to the 
water balance.  However, regional capacity is considered downstream of MCSP facilities, and 
as such, the MCSP reservoir is not included in Table 4-12. 

Table 4-12: Existing and Potential Regional Storage Facilities and Capacities 

Storage Facilities1 Storage Capacity (AF) 

Henderson Reservoir 349 

Preston Reservoir 235 

Ione Pond 5 58.8 

Ione Pond 6 33.75 

Ione Pond 7 41.25 

Howard Trust Properties (undisinfected secondary) 812 

Howard Trust Properties (disinfected tertiary) 917 

New RAS Reservoir Approx. 1,000 – 1,500 

Notes: 
1. MCSP Reservoir capacity is not part of the regional capacity, which is considered downstream of MCSP. 
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4.4.2 Secondary and Tertiary Effluent Reuse 

This section includes discussion for both existing and potential land application sites for 
secondary and tertiary recycled water use.  See SECTION 3.2.3 for flow projections. 

Existing Reuse Sites 

A summary of the existing facilities and considerations for ongoing use of these facilities is 
provided below and summarized in Table 4-13. 

Table 4-13: Summary of Existing Disposal Sites 

Recycled Water User Disposal Area  
(Acres) 

Existing Annual 
Average Demand 

(AF/y) 

Potential Annual 
Average Demand 

(AF/y) 

Effluent Disposal – Secondary Reuse   

ARSA sprayfield – Hoskins Ranch 
buildout1 

24 in use; approx.  
60 available 

64 160 

ARSA sprayfield – Bowers Ranch 
buildout1 

24 in use; approx.  
40 available 

64 106 

City of Ione sprayfield (Town Field) 57.1 248 248 

City of Ione sprayfield (City Field) 8.6 57 57 

Effluent Disposal – Tertiary Reuse   

Castle Oaks Golf Course (COGC) 180 530 530 

Total Recycled Water Demand  963 1,101 

Total Recycled Water Demand (w/o ARSA) 835 835 

Notes: 
1. In the event that the sprayfields along the pipeline are not decommissioned they may be expanded to increase the capacity to 

accept recycled water. 

ARSA Reuse Sites: As mentioned in SECTION 2.2.1, the existing ARSA reuse sites consist of 
Bowers Ranch and Hoskins Ranch.  Bowers Ranch is contracted to provide 40 acres of 
pastureland, which is currently approximately 60% developed for flood irrigation.  Hoskins Ranch 
provides approximately 60 acres of pastureland, which is approximately 40% developed for 
spray irrigation.  ARSA has an easement and agreement for the use of Hoskins Ranch for 
effluent reuse, which requires a minimum of 60 acres to be made available to ARSA for irrigation 
and a minimum of 25 AF/y of effluent to be made available to Hoskins Ranch.   

The land application areas are relatively low maintenance, approximately 12 years old, and are 
in good condition.  The majority of the land reuse sites are for cattle grazing.  Decommissioning 
the existing reuse sites along the pipeline and developing a regional disposal solution will 
centralize and potentially improve the overall efficiency for operations and maintenance of all 
collective regional facilities.  Continued use of both sites will require that ARSA negotiate new 
agreements with the property owners as the existing agreements are expired. 

MCSP sprayfields:  After construction of the Level II Dorm Complex Plan, approximately 200 
acres of usable disposal area will remain.  The irrigation spray area will be reduced to 200 acres 
with removal of Field 5, a moderate amount from Fields 6 and 7, and some from Fields 1 and 4.  
Since the flows from Mule Creek are based on the contractual obligations, it is assumed to be 
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independent of the sprayfield acreage at Mule Creek.  These sprayfields are therefore not 
included in the water balance analysis.    

Land disposal on agricultural land near Ione WWTP:  The Town and City fields can continued 
to be used for sprayfield irrigation in the future.  These are approximately 57 acres and 9 acres 
respectively. 

Castle Oaks Golf Course (COGC):  The COGC has an average annual demand of up to 530 
AF/y met by ARSA and MCSP secondary effluent that is treated to tertiary standards at the 
COWRP.  No changes to annual demand are expected.  The continued supply of recycled water 
to COWRP would require continued operation and maintenance of the COWRP tertiary 
treatment facility, which is only needed for this recycled water application site. 

Potential Sprayfield Reuse Sites 

Large sprayfield reuse site(s) would be developed on Greenrock Ranch land for land application 
of the combined flow from Regional Partners.  Two identified sprayfield sites have been identified 
as follows: 

Woodard Bottom: Woodard Bottom is relatively flat with an irregularly shaped boundary.  It is 
located approximately 1.3 miles southwest of the Ione WWTP and is bordered on the north by 
Sutter Creek and on the east by Southern Pacific railroad tracks.  The intended site is 196 acres, 
though the irrigable area is approximately 115 acres.   

With the required setback distances and construction of a tailwater pond if needed, this site 
would be feasible for planting seasonal alfalfa for wastewater irrigation reuse.  There is no 
backup water supply available at this site when recycled water is unavailable, so any reuse 
agreement for this site would need to allow for unavailability of recycled water in a particularly 
dry year (i.e. no guarantee of recycled water availability could be made). 

The irrigation area at this site could be developed in phases coinciding with regional growth.  
Assumed phasing increments for study purposes are discussed in SECTION 5 and this phasing 
can be adjusted by the Regional Partners and the landowner based on actual and projected 
need. 

Woodard Bottom is located on land owned by Greenrock Ranch.  The landowner has been an 
active stakeholder in this Study and is interested in reusing the water for alfalfa.  Implementation 
of this alternative would be subject to final negotiation of an agreement.  This land disposal site 
is evaluated and discussed in more detail in SECTION 5 including phasing, costs and regulatory 
requirements. 

Dry Creek: Dry Creek field is relatively flat, long and narrow shaped with an irregular boundary.  
It is located approximately 2.5 miles southwest of the Ione WWTP, bordered on the west by Dry 
Creek.  The upper 2/3 of the field is graded and the direction of irrigation is from north to south 
with side fall from west to east, away from Dry Creek.  The upper 2/3 of the field is planted with 
alfalfa or winter wheat.  The lower 1/3 of the field is graded and the direction of irrigation is from 
west to east away from Dry Creek with side fall from north to south.  The lower 1/3 of the field is 
planted with fallow.  The site is approximately 647 farmable acres of which 403 acres are 
currently considered for recycled water irrigation.  The remaining 244 acres is owned by Pope 
Ranch.  While there may be an opportunity to incorporate Pope Ranch into the Regional disposal 
system, no communication has occurred with the owner at Pope Ranch and it is assumed that 
this area will not be irrigated with recycled water for the purposes of this Study.  
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With the required setback distances and construction of a tailwater pond if needed, this site 
would be feasible for planting alfalfa for wastewater irrigation reuse.  A backup water supply is 
available at this site when recycled water is unavailable.  The Regional Partners cannot 
guarantee supply of recycled water to this site at all times. 

The irrigation area at this site could be developed in phases coinciding with regional growth.  
Assumed phasing increments for study purposes are discussed in SECTION 5 and this phasing 
can be adjusted by the Regional Partners and the landowner based on actual and projected 
need. 

Dry Creek is located on land owned by Greenrock Ranch.  The landowner has been an active 
stakeholder in this Study and is interested in reusing the water for alfalfa.  Implementation of this 
alternative would be subject to final negotiation of an agreement.  This land disposal site is 
evaluated and discussed in more detail in SECTION 5 including phasing, costs and regulatory 
requirements. 

Howard Trust Properties: Howard Trust Properties is the site of the former Unimin Mine.  There 
is a sand plant (the old Unimin plant), Ione Minerals, and remaining industrial and mined lands 
within the property.  Both the sand plant and Ione Minerals use water for industrial processes 
and there is potential opportunity for the remaining industrial and mined lands to be reclaimed 
and to use water for other industrial processes.  This water need could be met by tertiary 
recycled water. 

The sale of the property is currently in negotiation for the reclaimed land and the timing of such 
sale will be dependent on the final Unimin Mine termination.  It is unknown at this time whether 
there would be interest from future land owners in utilizing recycled water.  In addition, without 
knowing the type and potential demand for recycled water including its projected seasonal 
variation, it is impossible to predict how disposal on this site would affect the regional water 
balance.  It is assumed that any processes located on Howard Trust Properties would require 
recycled water treated to disinfected tertiary standards. 

Gold Rush Ranch (GRR):  The City of Sutter Creek has approved the development agreement 
for the Gold Rush Ranch and Golf Resort (GRR) project, which is located southwest of the 
current City limits (see Figure 4-5) and will be served by the Sutter Creek WWTP.  As approved, 
the GRR project includes an 18-hole golf course, 1,334 residential units, 300 vacation rental 
units, neighborhood commercial uses, and a public safety site, which are expected to develop 
over 25 years.  This project would generate wastewater for treatment at SCWWTP or at a new 
satellite plant and would also have a significant recycled water demand.  The project was 
originally slated to begin construction in 2015, but has been stalled by a lawsuit, financial issues, 
and efforts to sell the property.  Given the uncertainty surrounding this development, this study 
projects future flows both with and without GRR, and does not take credit for use of recycled 
water at the GRR golf course.  Should the golf course be developed, it would consume up to 1 
MGD of recycled water in the summer (around 350 AF/y) and this would have the effect of 
delaying the need to expand regional storage or sprayfield phased increments. 
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Figure 4-5: Existing and Potential Regional Recycled Water Use Sites 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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Summary of Secondary and Tertiary Reuse Alternatives 

A summary of existing and potential reuse sites and capacities is presented in Table 4-14.  All 
regional alternatives are considered downstream of any MCSP facilities, as such the MCSP 
sprayfields are not included in Table 4-14. 

Table 4-14: Summary of Existing and Potential Reuse Sites for Regional Use 

Recycled Water User Irrigation Area  
(Acres) 

Existing Annual 
Average Demand 

(AF/y) 

Potential Annual 
Average Demand 

(AF/y) 

Effluent Disposal – Secondary Reuse   

ARSA sprayfield – Hoskins Ranch 
buildout1 

24 in use; approx. 
60 available 

64 160 

ARSA sprayfield – Bowers Ranch 
buildout1 

24 in use; approx. 
40 available 

64 106 

City of Ione sprayfield (Town Field) 57.1 248 248 

City of Ione sprayfield (City Field) 8.6 57 57 

Woodard Bottom 115 0 570 

Dry Creek 403 0 1,999 

Effluent Disposal – Tertiary Reuse  0 

Castle Oaks Golf Course (COGC) 180 530 530 

Howard Trust Properties Unknown Unknown Unknown 

Total Recycled Water Demand 963 3,670 

Total Recycled Water Demand (w/o ARSA sprayfields) 835 3,404 

Notes: 
1. In the event that the sprayfields along the ARSA pipeline are not decommissioned, they may be expanded to increase the 

capacity to accept recycled water. 
2. For the purpose of this Study, it was assumed that Gold Rush Ranch would not be a potential disposal site as the development 

of this facility is uncertain. 

With the inclusion of Dry Creek, there is adequate sprayfield acreage with or without the ARSA 
sprayfields through the year 2036 (see Table 4-3).  The addition of Woodard Bottom alone would 
not be enough to accommodate the 2036 high demands, but would have adequate capacity 
through 2031 assuming full development of ARSA sprayfields.  Figure 4-5 shows the locations 
of existing and potential recycled water use sites that are in consideration for the regional 
alternatives. 

4.4.3 Treatment 

Each of the treatment facilities will continue to be in operation under any regional alternative 
considered.  Some alternatives will require elevated levels of treatment.  This section 
summarizes the improvements required for the treatment facilities assuming continued 
operation. 
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Sutter Creek WWTP (SCWWTP) 

Improvements will be required at the SCWWTP to replace aging equipment and provide 
adequate capacity for projected average and peak flows.  All alternatives considered in this 
analysis require continued use of the SCWWTP to treat wastewater to at least secondary 
standards.  According to the 2012 Draft ARSA WWMP assessment, the SCWWTP equipment 
is in fair to good operating condition.  However, the concrete containment structures are 
remaining from the original 1949 plant construction.   

Table 4-15 lists the known SCWWTP deficiencies and potential improvements for increasing 
operational efficiency and plant capacity, as identified in the 2012 Draft ARSA WWMP. 

Table 4-15: Existing WWTP Deficiencies 

Process Issue/Deficiency Potential Improvement 

Influent Flow Meter Inaccurate readings in 2011. Calibrate 

Trickling Filter Inefficient operation.  Trickling 
Filter organic loading of 0.96 
MGD is the process 
bottleneck.  No water quality 
data is available to monitor 
process performance. 

Run recirculation pumps and periodically sample the 
trickling filter effluent to maximize the efficiency of the 
filter. 

Use the City’s two ISCO auto samplers to continuously 
monitor BOD/SS and settleable solids in trickling filter 
influent (rotary screen effluent).  This will allow proper 
loading calculations and facilitate optimization of 
trickling filter operation. 

Consider addition of a primary clarification process to 
reduce organic loading on the trickling filter.  This could 
be achieved by converting one clarigester to a primary 
clarifier and making associated improvements to sludge 
digestion and handling. 

Disinfection Manual chlorine dosage 
produces residuals up to 25 
ppm, which is inefficiently high. 

Automate the chlorine dosage to reduce chemical 
usage and increase disinfection effectiveness. 

Disinfection Nearby tree debris interferes 
with disinfection and clogs 
basin. 

Cover the chlorine contact basin.   

Sludge Digestion Clarigesters are inefficient 
digesters. 

Convert the clarigesters to clarifiers only, and construct 
a separate 25,000 gallon digester (for current flow 
rates). 

Aerated 
Emergency 
Storage Pond 

Use of aerators disrupts 
secondary treatment 
processes and is inefficient 
use of energy 

Use the overflow basin as an emergency overflow 
basin only, not for aeration/treatment.  Install a new 
sump pump to dewater this basin to the headworks, not 
to the clarigester.   

Electrical System At capacity (2010 Draft SC 
WWMP). 

Upgrade electrical service during next improvement 
project. 

Source: City of Sutter Creek and Amador Regional Sanitation Authority – Draft Wastewater Master Plan, November 2012 

In order to address future capacity projected for the planning period through 2036 and to 
maintain water quality, a series of improvements have been recommended for implementation.  
Planned improvements are listed below, and include some degree of reuse of existing facilities: 
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 A new influent pump station utilizing submersible pumps in a wet well configuration; 

 A new, fine screen headworks facility with vortex grit removal process followed by a flow split 
structure; 

 Influent emergency storage/flow equalization basin able to return flows to the influent pump 
station; 

 A new, modular, compact, activated sludge treatment facility will be constructed to provide 
aeration, clarification, digestion, and to facilitate a phased replacement project given the 
space constraints at the existing site; 

 The existing screw press and drying bed will be used for waste solids dewatering; 

 A new administration and operations building will be constructed in the northeast portion of 
the site; 

 An emergency stand-by diesel generator with approximately 1.0 megawatt capacity will be 
provided to permit continued plant operation during a power outage; 

These facilities are recommended to continue to reliably produce and convey undisinfected 
secondary effluent from the SCWWTP to the regional system.  No additional treatment is 
necessary (i.e. filtration or disinfection) for the purpose of meeting the needs of the regional 
alternative.  However, if GRR develops, a separate tertiary treatment system at SCWWTP and 
tertiary effluent conveyance to GRR golf course would be required.  This would reduce or 
eliminate flow to the regional system when effluent is being supplied to the golf course. 

Flow projections prepared for the 2012 Draft ARSA WWMP indicated that the current permitted 
ADWF capacity of the SCWWTP of 0.48 MGD would be exceeded sometime between 2021 and 
2026.  This would trigger the need to complete some of the improvements described above prior 
to that time, including biological treatment and sludge digestion improvements.  A more detailed 
hydraulic evaluation and condition assessment would be needed to determine the timing of 
projects to improve peak hydraulic capacity and address equipment and structure deterioration 
issues.  

Ione WWTP 

The City opted to proceed with Alternative 1.  The Basis of Design Report (completed prior to 
the design of improvements) defined the recommended project for the Ione WWTP as having 
the following components, a number of which have already been implemented or are currently 
being implemented: 

 Increase aeration capacity in the existing treatment ponds to provide well-oxidized 
secondary effluent;  

 Install mixing capacity in one of its three percolation ponds in order to address temperature 
stratification and water quality concerns:  

 Construct a new pump station to serve irrigation users;  

 Construct irrigation system improvements on approximately 57 total acres owned by 
Greenrock Ranch Lands LLC (the Town Field) and approximately 9 total acres at the City 
WWTP (City Field); and 
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 The COGC would continue to receive tertiary recycled water produced by the Tertiary 
Treatment Facility, provided that supply of RW to COGC continues as part of the regional 
strategy. 

These facilities are recommended to continue to reliably produce and convey undisinfected 
secondary effluent from the Ione WWTP to the regional system.  No additional treatment is 
necessary (i.e. filtration or disinfection) for the purpose of meeting the needs of regional disposal 
and reuse alternatives utilizing undisinfected secondary effluent quality recycled water.  
Additional regional treatment would be needed to provide effluent for tertiary applications. 

MCSP WWTP 

Analysis was done by CDCR to address the CDO deficiencies as well as the impacts to MCSP’s 
existing WWTP and disposal system resulting from construction of the proposed Level II dorms.   

To address required improvements and also to improve operational inefficiencies, CDCR is 
currently making significant upgrades to the WWTP by implementing improved and more 
efficient treatment technology which will use less secondary process influent.  As such, CDCR 
expects that, with the improved technology, the current 0.074 MGD permitted capacity will be 
more than adequate to meet the MCSP needs.   

These facilities are anticipated to address the treatment needs for the regional alternatives and 
will produce undisinfected secondary effluent suitable for that type of reuse.  Additional regional 
treatment would be needed to provide effluent for tertiary applications. 

Summary of WWTP Discussion 

The Regional Partners have upgrade plans for their respective treatment facilities, which would 
permit them to continue to reliably produce and convey undisinfected secondary effluent from 
the respective WWTPs to the regional system.  This level of treatment would be sufficient for 
the sprayfield reuse alternatives being considered.  Additional regional treatment would be 
needed to provide effluent for tertiary applications. 

4.4.4 Conveyance Elements 

This section includes discussion for both existing and proposed conveyance facilities to convey 
recycled water to the identified storage and reuse sites alternatives.  A summary of the existing 
facilities and considerations for ongoing use is provided in this section, and further analysis is 
provided in SECTION 5. 

ARSA Conveyance System  

In order to continue to use the existing ARSA pipeline, a number of deficiencies must be 
addressed.  The ARSA pipeline would need to be upgraded and improved to maintain reliability 
and required service levels, and provide capacity for projected flow increases.   

The known deficiencies of the ARSA pipeline are listed in Table 4-16.  This list was developed 
as part of the 2012 Draft ARSA WWMP.   



ARSA, City of Ione, and CDCR 
Regional Water Recycling Feasibility Study 
August 2016 
Page 4-29  

www.hydroscience.com 

Table 4-16: Existing ARSA Pipeline Deficiencies 

Segment Deficiency Information 
Source 

Potential Action or Improvement 

All Surface 
Exposure/Shallow 
Bury Depth 

2010 Draft ARSA 
MP 

CCTV of shallow pipe subject to traffic loading.  
Prioritize shallow pipe for replacement, subject 
to condition verification. 

All Leaky joints ARSA Operator Repair leaks. 

All Air relief valves 
(ARVs) are mostly 
non-functional, 
buried, and/or 
inaccessible 

ARSA Operator Repairing or replacing ARVs will eliminate 
trapped air to potentially improve capacity and 
minimize pipe damage due to water hammer.   

All No isolation valves ARSA Operator The addition of isolation valves would be 
useful in isolating sections for future repairs.   

WWTP to Sutter-
Ione Road 

Capacity bottleneck 2010 Draft ARSA 
MP 

Study segment to determine actual capacity.  If 
required, install upsized new pipeline parallel 
to the existing. 

WWTP to 
Henderson 
Reservoir 

No maintenance 
access points 

ARSA Operator Add access ports for maintenance, inspection, 
and repair. 

Jackass Creek 
Siphon 

Above-grade creek 
crossing in flood 
plain 

HydroScience 
Site Visit 

Protect or relocate (bury) siphon, based on a 
more detailed engineering evaluation of risk. 

From Henderson 
Reservoir to 
Preston Forebay 

Age, leaking joints, 
surface exposure, 
presence of 
asbestos-cement 

2010 Draft ARSA 
MP 

Increase maintenance budget to account for 
repair and replacements.  Perform more 
detailed condition assessment.  Consider slip-
lining additional sections to reduce leakage. 

Source: City of Sutter Creek and ARSA WWMP, 2012 

Based on this information, while complete replacement may be needed before the pipeline 
reaches an age of 70 years (approximately 40 years from now), within the 25-year planning 
horizon the City and ARSA should implement an increased maintenance program which 
includes interior and exterior inspections, material evaluations, repair and phased replacement. 

Ione Sprayfield Conveyance 

Approximately 750 feet of 8-inch pipeline was constructed for conveyance to the Town and City 
fields.  These are existing City sprayfields and are not part of the contemplated new regional 
storage and reuse system.   

Preston to Ione Ponds Conveyance 

Existing conveyance from Preston Reservoir to the City of Ione via the COWRP is assumed to 
be in good condition.  Based on a preliminary capacity analysis conducted by Dexter Wilson, 
the existing pipeline could convey up to 2,000 gpm from Preston Reservoir (at water level 329-
ft) to COWRP by gravity.  This conveyance capacity is 1,100 gpm in excess of the 900 gpm 
COWRP treatment and discharge capacity.  In theory, the excess 1,100 gpm capacity could be 
used to convey secondary effluent from Preston Reservoir to Ione WWTP Pond 5, which would 
be lined and serve as a forebay to distribute flows to regional storage and reuse site(s).   
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The existing Preston pipeline system consists of the following: 

 165-ft of 18-inch corrugated metal pipe (CMP), installation date unknown 

 2,405-ft of 24-inch asbestos-cement pipe (ACP) installed 1979 

 6,181-ft of 12-inch polyvinyl chloride (PVC) installed 1990 

Under gravity conditions, the capacity of the pipeline would vary with the level of the Preston 
Reservoir from 1,600 gpm when empty (318-ft) to 2,250 gpm when full (355-ft).  Incorporating 
booster pumping can assure higher capacities if desired, assuming the condition of the pipeline 
is good.  The capacity is evaluated in SECTION 5 with the various alternative flow permutations. 

Proposed RAS Conveyance 

New conveyance infrastructure will be required to transfer recycled water from Pond 5 to the 
new RAS Reservoir, and then to the new sprayfield reuse sites at Woodard Bottom and/or Dry 
Creek.  Conceptually, flow would be pumped from Pond 5 to the new reservoir and then flow by 
gravity to either Dry Creek or Woodard Bottom.   

Based on the expected elevations of the new RAS storage and the proposed sprayfields, it is 
expected that conveyance from storage to disposal will be by gravity.  The bottom of the 
reservoir is expected to be at an approximate elevation of 345 feet with high water elevation at 
378 feet.  The LIDAR survey shows that the Dry Creek disposal site elevation ranges from 200 
to 230 feet.  On the east side of Dry Creek the elevations range between 220 and 230 feet.  For 
Woodard Bottom, disposal site elevation ranges from 240 to 300 feet.  On the east side of 
Woodward Bottom facing Ione WWTP, the elevations range between 258 and 290 feet.  Based 
on preliminary review of topography, RAS Reservoir appears to be at a high enough elevation 
to support gravity conveyance.  Additional information will need to be collected in order to 
determine definitively that pumping will not be required. 

Wastewater will also be able to flow in the reverse direction, i.e. from the new reservoir to Pond 
5 where it can be re-distributed as appropriate.  Because of the proximity of Woodard Bottom to 
the Ione WWTP, it will also be possible to pump directly from Pond 5 to Woodard Bottom. 

To convey effluent to Woodward Bottom, a new pump station at Ione WWTP and 1.1 miles of 
16-inch PVC piping would be required.  Approximately 0.72 miles of 24” PVC piping is required 
for the gravity feed line to Dry Creek field.  Phasing alternatives for conveyance may be limited 
but will be explored in SECTION 5.  This study assumes that the landowner would construct 
local irrigation pumping and spray application systems (wheel line irrigation systems) as needed 
to irrigate the sites. 

Summary of Conveyance Alternatives 

Conveyance alternatives are evaluated and discussed in more detail in SECTION 5 including 
phasing opportunities, costs and regulatory requirements.   
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4.4.5 Alternatives Screening 

Of the regional system component subalternatives described previously, the following have 
been identified as having potentially fatal flaws that preclude further evaluation in this Study. 

Reuse at Howard Family Trust 

The property is currently in the process of being sold and it is not currently known if the future 
land owners will have any interest in recycled water use and what the projected seasonal 
demand would be for the potential uses identified.  As such it is difficult to determine the amount 
of usable disposal opportunity there is and what the associated seasonal storage requirement 
would be. 

Based on the lack of information regarding the future of the property and potential demands, this 
alternative cannot be further considered in this study but could be revisited in the future once 
the intended site use is known and additional information on recycled water demand is provided. 
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SECTION 5 – PROJECT ALTERNATIVES ANALYSIS 

This section presents the evaluation of alternatives that survived the screening process in 
SECTION 4.  The evaluation includes a cost-based alternatives analysis and a non-economic 
analysis.  This section concludes with the selection of a preferred alternative based on economic 
and non-economic alternatives.  Opportunities for phasing improvements based on actual 
storage and disposal needs and recycling opportunities over time are also discussed. 

5.1 Alternative Development Criteria and Rationale 

The following sections discuss the criteria, rationale, and assumptions involved in the 
development of the project alternatives. 

5.1.1 Recycled Water Reuse/Disposal Criteria 

Reuse/Disposal alternatives were developed based on the highest future peak recycled water 
flow projections, which were determined as part of the regional water balance (see SECTION 
4.2) and are summarized below in Table 5-1.   

Table 5-1 provides a summary of reuse area required under “High” flow conditions extracted 
from the water balance through the year 2036.  

Table 5-1: Summary of Additional Sprayfield Area Required for High Flow Conditions 

 2016 2021 2026 2031 2036 

Additional Sprayfield Area 
Required (acres) 

173 263 361 457 550 

Source: Dexter Wilson - CDCR at 341 AF/y, growth scenarios without percolation (ponds lined). 

These values represent irrigation area required to maximize recycling and provide sufficient 
disposal capacity to meet regional needs for the “High” water balance conditions, which include: 

 Development of GRR residential, excluding tertiary reuse at the proposed GRR golf course 
(which may or may not be constructed), 

 Assumes no percolation disposal at Ione Ponds, and  

 Assumes ARSA sprayfields will be decommissioned.   

5.1.2 Recycled Water Storage Criteria and Considerations 

Recycled water storage alternatives were developed based on the reasonable capacity 
determined to be available at the site considered.  As discussed in SECTION 4.4.1, a new 
effluent storage option has been identified at the RAS property.   
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As a reference, Table 5-2 provides a summary of disposal capacity required under both “Low” 
and “High” flow conditions extracted from the water balance through the year 2036.  

Table 5-2: Summary of Additional Storage Required for Low and High Flow Conditions 

  2016 2021 2026 2031 2036 

Additional Storage 
Volume Required (AF) 

Low 378 461 545 627 719 

High 538 745 993 1,210 1,417 

Source: Dexter Wilson - CDCR at 341 AF/y, growth scenarios without percolation (ponds lined). 
Notes: 
1. Data represents the additional storage required beyond Preston Reservoir and Ione Ponds 5, 6, and 7. 

Below is further discussion about the reservoir and feasibility considerations. 

New RAS Reservoir Site: The new RAS reservoir would be constructed to take advantage of 
the natural “bowl” shape that currently exists on the hilltop between the Dry Creek and Woodard 
Bottom irrigation areas.  Figure 5-1 presents a preliminary reservoir site plan that identifies how 
the design might take advantage of the natural topography.  The maximum size evaluated is 
±1,000 AF.  This size is based on a preliminary review of topography and optimal layout and 
targets the 2036 “High” condition volume requirement of 1,068 AF plus 349 AF at Henderson 
Reservoir, totaling 1,417 AF of system storage.  This alternative assumes suitable geology and 
reuse of excavated native soil. 

Figure 5-1: Preliminary RAS Reservoir Plan View 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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Furthermore, while the worst-case year 2036 projected storage requirement of 1,417 AF (Table 
5-2) could potentially be addressed by an enlargement of this layout, the natural topography 
does not lend itself to the larger capacity and would likely become infeasible from a cost-effective 
standpoint.  Therefore, a 2036 “High” storage scenario met solely by a reservoir at this site has 
not been evaluated.  It is assumed that, to meet the 1,417 AF storage needs, additional storage 
would be developed by constructing additional ponds nearby or at another site, such as at the 
Ione WWTP.  For the purpose of this analysis, the maximum available regional storage volume 
of 1,068 AF was evaluated and intended to meet, at minimum, 2036 “High” flow conditions with 
continued operation of Henderson Reservoir.  This volume takes maximum advantage of the 
natural topography.   

If Henderson Reservoir is decommissioned and development proceeds at “High” flow conditions, 
the ±1,000 AF of storage at RAS can accommodate storage needs beyond 2026 but will need 
additional storage to be implemented before 2031. 

Detailed planning and design of this reservoir will be intended to maximize existing topography 
and minimize dam earthwork.  Detailed geological investigation and consultation with the 
RWQCB, DSOD, DDW, and other stakeholders would be required.  A geosynthetic liner may or 
may not be required, depending on RWQCB findings with respect to groundwater impacts.  The 
base cost provided in the economic analysis assumes no liner. 

5.1.3 Project Alternative Development Rationale and Assumptions 

This section provides a description of the rationale and assumptions applied in developing the 
alternatives considered for implementation.  The various conditions and components are 
described below: 

 Henderson Reservoir: Primary alternatives address storage needs based on the 
decommissioning of Henderson Reservoir, as this would be considered a worst-case 
scenario for storage capacity needs.  The secondary alternatives address storage needs 
based on continued use of Henderson Reservoir after repair of the outlet, which is currently 
being evaluated.  While continued use of Henderson Reservoir is being considered in this 
evaluation, the feasibility of its continued operation has not yet been fully determined.  
Therefore this study considers both possibilities. 

 ARSA Sprayfields: The continued use of the ARSA sprayfields is triggered by the status of 
the Henderson Reservoir.  It is assumed that if Henderson Reservoir is retained, then the 
ARSA sprayfields would also be retained since they are already constructed and operating 
successfully.  It is also assumed that, if the ARSA sprayfields are retained, then they would 
be expanded to full capacity as expanding them would afford the Regional Partners time 
before having to construct new sprayfields elsewhere.  Expanding these sprayfields would 
also be more cost-effective than immediately constructing new sprayfields.  If Henderson 
Reservoir is decommissioned, it is assumed that the ARSA sprayfields would also be 
decommissioned since the loss of Henderson would eliminate the only existing seasonal 
storage facility supporting those sprayfields.   

 New Storage and Recycled Water Use Sites: Recycled water use sites are coordinated 
based on proximity to proposed storage.  The intent is to limit the length of pipeline required 
to serve the sprayfield site from the storage site.  Storage and use sites are coupled as 
follows: 
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 RAS Reservoir + Woodard Bottom/Dry Creek Sprayfields: It is assumed that if a new 
reservoir is constructed on the RAS property, then the sequence of sprayfield 
development would be to first construct Woodard Bottom, then supplement with Dry 
Creek, as necessary.  In all alternatives considered, Woodard Bottom is not large enough 
to meet 2036 “High” disposal area needs and will require some additional sprayfield 
development within Dry Creek.  Additionally, the most cost-effective use of the RAS site 
for storage is to construct a ±1,000 AF reservoir sized large enough to accommodate 
2036 “High” storage needs with the continued operation of Henderson Reservoir. 

 Secondary Treatment: It is assumed that each existing WWTP would continue to operate 
and produce the same undisinfected secondary recycled water as is currently produced.  It 
is expected that improvements to each respective treatment facility would be borne by the 
current owner/operator and is not a factor in determining the preferred regional alternative. 

 Tertiary Treatment: Continued operation of the existing COWRP to serve COGC is the only 
form of tertiary reuse considered.  The baseline alternatives assume continued operation of 
this system at current demands, and a later part of this section examines the impact of 
eliminating this demand and associated tertiary treatment.  Eliminating this facility and 
accommodating the additional demand within the regional system would apply to all 
alternatives and is not a factor in determining the preferred regional alternative. 

 ARSA Pipeline Improvements: The ARSA pipeline would be upgraded and improved to 
maintain reliability and provide capacity for projected flow increases.  It is assumed that the 
upgrade will be to all portions of the pipeline from the Sutter Creek WWTP to Preston 
Reservoir and will be achieved in a phased manner over time via an annual pipeline 
replacement program.  The details of the pipeline replacement were analyzed in the 2012 
Draft ARSA WWMP.  This element is required for all alternatives and is not a factor in 
determining the preferred regional alternative. 

5.2 Alternative Descriptions 

This section provides a description of the two alternatives developed from the options that 
passed the screening stage in SECTION 4.  The alternatives address the storage and disposal 
components required to address various conditions and assume new storage at RAS Reservoir 
and new disposal at Dry Creek and Woodard Bottom, as follows: 

 Alternative 1: Decommissioning of Henderson Reservoir and ARSA sprayfields, plus new 
storage at RAS Reservoir and new disposal at Dry Creek and Woodard Bottom 

 Alternative 2: Repair and continued use of Henderson Reservoir and expanded ARSA 
sprayfields, plus new storage at RAS Reservoir and new disposal at Dry Creek and Woodard 
Bottom 

 Non-Recycled Water Alternative: Continued implementation of current conditions, i.e. No 
Action Project implementation 

Table 5-3 presents the matrix of alternatives and the various permutations considered. 
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Table 5-3: Elements Considered for Alternative Development 

Alternative 

RAS + Dry 
Creek/Woodard 

Bottom 

Henderson Reservoir ARSA Sprayfield 

Yes No Yes No 

Alternative 1 X  X  X 

Alternative 2 X X  X  

Alternative 1 addresses regional storage and recycled water use area needs in the event that 
Henderson Reservoir is no longer in operation and the ARSA sprayfields are also 
decommissioned.  Alternative 2 assumes that the continued operation of Henderson Reservoir 
is feasible and cost-effective.  This alternative includes the expansion of the ARSA sprayfields 
to full capacity.   

To be conservative, all disposal alternatives are evaluated based on 2036 “High” conditions (see 
Table 5-2).  The RAS reservoir is based on the maximum estimated capacity of ±1,000 AF.  
Table 5-4 provides a summary of the basis for sprayfield and storage facility quantities for each 
alternative. 

Table 5-4: Storage and Sprayfield Assessment of Alternatives 

 RAS Reservoir + Dry Creek/Woodard Bottom Sprayfields 

 Alternative 1 

Decommission Henderson 
Reservoir and ARSA Sprayfields 

Alternative 2 

Retain Henderson Reservoir and 
Expand ARSA Sprayfields 

Sprayfield Sites   

Expand ARSA Sprayfields (Acres) 0 100 

Dry Creek Sprayfields (Acres) 403 335 

Woodard Bottom  Sprayfields (Acres) 115 115 

Sprayfield Site Total (Acres) 518 550 

Storage Facilities   

Henderson Reservoir 0 349 

RAS Reservoir ±1,000 1,068 

Storage Capacity Total  ±1,000 1,417 

Notes: 
1. Alternative 1 does not provide sufficient disposal or storage to meet worst-case 2036 “High” storage requirements.  

The “Non-Recycled Water Alternative” would essentially be the continued implementation of 
current conditions, also equivalent to the “No Action Project.”  Sprayfields would continue to be 
irrigated with freshwater obtained by each respective landowners’ water rights.  Each of the 
alternatives is described in further detail in the following sections. 
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5.2.1 Regional Alternative 1 

Decommission Henderson/ARSA Sprayfields; Construct RAS Reservoir and Woodard 
Bottom/Dry Creek Sprayfields: Alternative 1 includes the decommissioning of the Henderson 
Reservoir and abandonment of the existing ARSA disposal system and installs a new secondary 
effluent disposal system on the existing Woodard Bottom (115 acres) and Dry Creek irrigation 
fields.  Storage would be constructed at the proposed site of the RAS reservoir.  Alternative 1 is 
shown in Figure 5-2 and consists of the following components: 

 Decommission Henderson Reservoir 

 A bypass pipeline would be constructed around Henderson Reservoir so that it can be 
decommissioned. 

 Henderson Reservoir would be drained and accumulated sludge and sediment removed. 

Figure 5-2: Alternatives 1 and 2 Storage and Reuse Sites 

 
Source: Developed for Regional Water Recycling Feasibility Study 
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 Construct recycled water sprayfields: 

 Reuse Site Phase 1: Woodard Bottom property (115 acres) 

 Reuse Site Phase 2: Dry Creek property (403 acres) 

 Construct new ±1,000 AF reservoir at RAS 

 Decommission/Abandon ARSA land application sites (Bowers Ranch and Hoskins Ranch).  
No demolition is included.  Abandonment in place is assumed. 

 Construct recycled water supply conveyance of 6,400 feet of 18-inch forcemain from Ione 
Ponds to RAS Reservoir.  This alignment would include a bridge mounting or trenchless 
crossing under a drainage on Dave Burbeck Rd, crossing a decommissioned railroad on 
Dave Burbeck Rd, and crossing Sutter Creek at an existing weir and pumphouse. 

 Construct conveyance from RAS Reservoir to Dry Creek and Woodard Bottom sprayfields 
of 4,400 feet.  It is assumed that both Dry Creek and Woodard Bottom can be supplied via 
gravity based on a preliminary review of existing topography. The pipeline to Woodard 
Bottom would need to cross Sutter Creek at the weir.  

 Construct additional storage and disposal at a location to be determined to accommodate 
storage and disposal of flows beyond 2026 through 2036 “High” conditions, if required. 

5.2.2 Regional Alternative 2 

Retain Henderson/ARSA Sprayfields; Construct RAS Reservoir and Woodard Bottom/Dry 
Creek Sprayfields: Alternative 2 includes the continued use of Henderson Reservoir and 
expansion of the existing ARSA disposal system.  This alternative also includes a new 
secondary effluent disposal system on the existing Woodard Bottom (115 acres) and Dry Creek 
(335 acres) irrigation fields.  Storage would be constructed at the proposed site of the RAS 
reservoir.  Alternative 2 is shown in Figure 5-2 and consists of the following components: 

 Retention of the existing Henderson Reservoir after it has been determined that the repair 
to the outlet pipeline is feasible. 

 Reuse Site Phase 1: Expand existing ARSA land application sites  

 Bowers Ranch (existing 24 acres expanded to 40 acres). 

 Hoskins Ranch (existing 24 acres expanded to 60 acres). 

 Construct recycled water supply conveyance of 6,400 feet of 16-inch forcemain from Ione 
Ponds to RAS Reservoir.  This alignment would include a bridge mounting or trenchless 
crossing under a drainage on Dave Burbeck Rd, crossing a decommissioned railroad on 
Dave Burbeck Rd, and crossing Sutter Creek at an existing weir and pumphouse. 

 Construct new 1,068 AF reservoir at RAS 

 Construct recycled water sprayfields: 

 Reuse Site Phase 2: Sprayfield: Woodard Bottom property (115 acres) 

 Reuse Site Phase 3: Dry Creek property (minimum 335 acres) 

 Construct conveyance from RAS Reservoir to Dry Creek and Woodard Bottom sprayfields 
of 4,400 feet.  It is assumed that both Dry Creek and Woodard Bottom can be supplied via 
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gravity based on a preliminary review of existing topography.  The pipeline to Woodard 
Bottom would need to cross Sutter Creek at the weir. 

5.2.3 Non-Recycled Water Alternative 

The Non-Recycled Water Alternative also represents the No Action Project Alternative.  With 
the implementation of either Alternative 1 or 2, there is no net offset of potable water since the 
implementation of the project alternatives is for the beneficial use of recycled water at sites that 
are not currently using potable water.  There is no additional cost beyond the operation of the 
facilities. 

5.3 Evaluation Methodology 

This section discusses the evaluation criteria and methodology used in the alternatives analysis 
to select a preferred alternative.  The evaluation criteria are divided into two categories: 
economic and non-economic criteria.  The economic category is presented in terms of net 
present value, while the non-economic criteria consider implementation and long-term risk 
factors.  

5.3.1 Economic Evaluation 

The economic analyses of the alternatives include initial capital costs to acquire and place the 
facilities in service, annual O&M costs, and equipment replacement costs required to keep the 
facilities in service over the planning period.  This planning-level comparison of alternatives uses 
a 25-year planning period, an inflation rate of three percent, and an interest rate of six percent.  
The following sections discuss the development of capital costs, O&M costs, and recurring 
costs. 

Capital Costs 

Engineer’s opinions of probable project costs (estimates) were developed for each of the 
alternative elements.  Capital costs are presented in February 2015 dollars (monthly ENR 
Construction Index of 9961.75).  The estimates were prepared using cost curves from published 
data, bid results from similar projects, and select existing cost estimates and unit cost factors 
previously developed for the project (including those presented in the 2012 Draft WWMP) that 
have been independently verified, modified, or updated by HydroScience.  

The estimates are considered Class 5 estimates, based on the Association for the Advancement 
of Cost Engineering International (AACE) criteria.  A Class 5 estimate is defined as a Conceptual 
Level or Project Viability Estimate, typically with engineering from 0% to 2% complete.  Class 5 
estimates are used to complete alternative comparisons, prepare planning level cost scopes, or 
evaluate design options and form the base work for the Class 4 Design Baseline or Control 
Estimate.  Expected accuracy for Class 5 estimates typically range from minus 50% on the low 
side to plus 100% on the high side, depending on the technological complexity of the project, 
appropriate reference information, and the inclusion of an appropriate contingency 
determination.  Given that this is a Class 5 estimate, a construction contingency of 35% is 
included in the estimated construction costs to account for unknown conditions, design 
completion level of the project, and bidding climate factors discussed above.  
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The total probable capital costs are developed by adding an allowance of 25% to the estimated 
construction costs to cover planning level activities, environmental reviews, legal, administration, 
construction services, change orders, and other related items.  

The following sections describe the estimating procedures used in the economic analysis for 
each of the project alternative elements.  Detailed cost estimates are included as Appendix D. 

Disposal/Reuse Sites: As discussed in SECTION 2.2.1, the ARSA reuse sites consist of 
Bowers Ranch and Hoskins Ranch.  Bowers Ranch is contracted to provide 40 acres of 
pastureland, which is currently approximately 60% developed for flood irrigation.  Hoskins Ranch 
provides approximately 60 acres of pastureland, which is approximately 40% developed for 
spray irrigation.  ARSA has an easement and agreement for the use of Hoskins Ranch for 
effluent reuse, which requires a minimum of 60 acres to be made available to ARSA for irrigation 
and a minimum of 25 AF/y of effluent to be made available to Hoskins Ranch.   

The existing ARSA land application areas are relatively low maintenance, approximately 12 
years old, and are in good condition.  The majority of the land reuse sites are for cattle grazing.  
Continued use of both sites will require that ARSA negotiate new agreements with the property 
owners, which will incur additional legal and administrative costs.  However, it is expected that 
expanding the existing fields will be more cost-effective than developing new sprayfields since 
the conveyance and initial infrastructure has already been developed. 

As discussed in SECTION 4.4.2, Woodard Bottom and Dry Creek are located on land owned by 
Greenrock Ranch.  Preliminary discussion with the owner has been favorable.  Use of these 
fields would be subject to final negotiation of an agreement with the property owners, which will 
incur additional legal and administrative costs.  The cost to retrofit these fields to recycled water 
would include the construction of a tailwater control system, onsite piping, outlet control, and 
augmentation of an existing irrigation system or construction of a new one.  The unit capital 
costs to expand the ARSA fields and retrofit the existing irrigation fields on Greenrock Ranch to 
recycled water use sites is summarized in Table 5-5. 

Table 5-5: Capital Retrofit Cost for Sprayfield Expansion/Conversion 

Disposal Site Existing Sprayfield 
Area (acres) 

Maximum Available 
Area (acres) 

Unit Cost  
($ per acre) 

Bowers Ranch 24 40 $5,700 

Hoskins Ranch 24 60 $5,700 

Woodard Bottom 0 115 $9,700 

Dry Creek 0 403 $9,700 

Notes 
1. Costs include grading, tailwater control system, onsite piping, sprinklers, fencing, and monitoring wells 
2. The cost to buildout ARSA sprayfields is estimated to be $4,200/Acre plus a 35% construction contingency, which is equivalent 

to $5,700/Acre.   
3. The cost to retrofit existing irrigation to recycled water irrigation is estimated to be $7,200/Acre plus a 35% construction 

contingency, which is equivalent to $9,700/Acre.   

At this time, the Regional Partners and the property owner have not yet negotiated responsibility 
for retrofit cost of the Greenrock Ranch properties.  It is expected that ARSA will negotiate terms 
with Hoskins and Bowers Ranch for conversion of the remaining sprayfields.  However, letters 
of intent/interest have been obtained from the proposed landowners and are included as 
Appendix F. 
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Existing ARSA Pipeline Replacement: The cost for replacing the ARSA pipeline was analyzed 
in the 2012 Draft ARSA WWMP.  That study assumed that the pipeline would be fully replaced 
in phases and completed by the end of the 25-year planning period.  An additional cost of 10% 
was added to the cost for removal and disposal of the existing ARSA pipeline.  A net discount 
rate of 3% was used in calculating the 25-year Present Worth value of the annual ARSA pipeline 
reserve fund.  The 2012 Draft ARSA WWMP did not consider upgrades of the ARSA pipeline 
segment from Hoskins Ranch to Preston Reservoir, since the regional alternative had not been 
defined at the time of that study. 

ARSA pipeline replacement costs presented in this section are based on the costs in the 2012 
Draft ARSA WWMP, modified to address the entire reach of ARSA pipeline from the Sutter 
Creek WWTP to Preston Reservoir, and converted to 2015 dollars. 

Based on flow projections and water balances presented herein, the segment of ARSA pipeline 
from Sutter Creek WWTP to Henderson Reservoir would be upgraded to 27-inches diameter to 
convey peak flows from the Sutter Creek WWTP to Henderson Reservoir.  From Henderson 
Reservoir to Preston Reservoir, the pipeline would be 15-inches, given that the reservoir 
provides flow attenuation.  In the event that the Henderson Reservoir was decommissioned, the 
pipeline from Henderson to Preston would need to increase in diameter to approximately 27-
inches to convey unattenuated peak wet weather flows.   

It is beyond the scope of this study to evaluate lower cost alternatives in lieu of complete pipeline 
replacement, however it is likely that the cost could be significantly reduced after more detailed 
study.  Lower cost alternatives include installation of a parallel pipeline next to the existing to 
provide equivalent capacity, and rehabilitation (i.e. slip-lining) of existing pipes to extend service 
life.  Pipeline diameters can also be optimized on a segment-by-segment basis based on pipe 
slope.  To facilitate this study, a condition assessment of the existing pipeline and a survey of 
each segment would be required.  

Preliminary estimate to replace this asset from Sutter Creek to Preston Reservoir is $38M, 
assuming continued use of Henderson Reservoir and a unit cost of $25/in-diameter including 
the gravity main and manholes.  Table 5-6 provides the engineer’s opinion of probable project 
cost to completely replace the ARSA pipeline over a 25-year planning period and provide the 
capacity required for Alternative 2, which assumes that Henderson Reservoir will remain.  

Table 5-6: ARSA Pipeline Replacement Cost Estimate (Regional Alternative 2) 

Item Unit Cost Unit Quantity Estimated 
Cost 

27" Gravity Pipeline $675 LF 20,500 $13,837,500 

15" Gravity Pipeline $375 LF 22,300 $8,362,500 

Subtotal     $22,200,000 

  35% Construction Contingency 35% of Subtotal 1 $7,770,000 

  Removal of Exist. Pipe 10% of Subtotal 1 $2,220,000 

  Engineering, Legal, Admin, etc. 25% of Subtotal 1 $5,550,000 

Total Present Replacement Cost    $37,740,000 

Annual Replacement Cost over 25 Years (3% Interest Rate) $2,167,328  
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Pump Stations: A cost curve was used to estimate the cost for the new pumping stations to 
convey recycled water to new reservoirs.  The cost curve used for the analysis was taken from 
Figure 29-3 in Pumping Station Design, Third Edition and is included in Appendix D.  The cost 
curve is intended to provide a relative cost comparison for pump stations construction with or 
without the continued use of Henderson Reservoir. 

New Pipelines: Gravity pipeline costs are based on a unit cost of $20 per inch-diameter per 
lineal foot of pipe (plus a 35% construction contingency), and include mobilization; 
demobilization; traffic control; normal sheeting, shoring and bracing; excavation and dewatering; 
standard manholes at typical intervals; native soils surface restoration; erosion, sediment and 
stormwater control; overhead; and profit.   

Pressure pipeline costs are based on a unit cost of $18 per inch-diameter per lineal foot of pipe 
(plus a 35% construction contingency), and include mobilization; demobilization; traffic control; 
normal sheeting, shoring and bracing; excavation and dewatering; standard isolation and 
air/vacuum valves at typical intervals; native soils surface restoration; pressure testing; erosion, 
sediment and stormwater control; overhead; and profit.   

Storage Facilities: The RAS storage reservoir is assumed to have an earthen dam composed 
of soils excavated from the proposed storage site, stormwater diversion facilities, outlet piping 
and spillway, a perimeter access road, and electrical facilities.  For the purpose of the 
alternatives analysis, it is assumed that the RAS reservoir would include full buildout of the 
reservoir to the maximum apparent cost-effective size based on the existing topography of the 
site, corresponding to ±1,000 AF.  This size addresses the storage requirement scenario 
assuming retention of Henderson Reservoir but does not meet the 2036 “High” condition without 
Henderson Reservoir.   

A cost-effective strategy for constructing the RAS reservoir in phases was not apparent at the 
time of this study, so this alternative assumes full buildout of the reservoir during the first phase.  
Sludge and sediment removal costs for Henderson Reservoir were based on estimates from the 
2012 Draft ARSA WWMP which were escalated to February 2015 dollars using the monthly 
ENR Construction Index. 

O&M Costs 

The extent of O&M costs is expected to be minimal as a majority of the operating costs would 
be associated with the operation of the sprayfields, which would be borne by the property owner.  
The party responsible for the operating costs for storage has yet to be determined, though is 
expected to be similar for all alternatives.  As such, no O&M costs were included as part of this 
analysis.  These costs would be similar under all alternatives evaluated and are not expected to 
be a factor in determining the preferred regional alternative.  

Equipment Replacement Costs 

The extent of equipment replacement costs is expected to be minimal as a majority of the 
equipment would be associated with the operation of the sprayfields, which would be borne by 
the property owner.  The party responsible for the equipment replacement costs for supply to 
the storage reservoirs has yet to be determined, though is expected to be similar for all 
alternatives.  As such, no equipment replacement costs were included as part of the alternatives 
analysis.  These costs would be similar under all alternatives evaluated and are not expected to 
be a factor in determining the preferred regional alternative.  
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Land Acquisition and Easements 

It is not expected that land acquisition will be required for the alternatives considered.  Pipeline 
easement acquisition costs were incorporated into the unit cost of pipeline construction per 
linear foot of pipe  

5.3.2 Non-Economic Evaluation 

The non-economic factors are presented in this analysis as a relative comparison in terms of 
positive and negative impacts for decision factors that have distinction between the alternatives.  
The non-economic factors evaluated in this analysis include institutional and public acceptance; 
ease of O&M; implementation time and constructability; permits and regulatory; and legal and 
right-of-way.  Table 5-7 describes the non-economic factors applied in this alternatives analysis. 

Table 5-7: Non-Economic Decision Factors 

Decision Factor Description 

Institutional/ Public 
Acceptance   

Likelihood of affected stakeholders to be accepting of the alternative and reach inter-
agency agreements. Considers impacts on the community and their effects on 
community acceptance. 

Ease of O&M The level of ease of which the facilities can be operated.  Considers the risk of 
unforeseen O&M challenges that could result in unexpected operation costs, fines, or 
other negative impacts. 

Implementation Time/ 
Constructability 

The likelihood that the alternative is completed in time to meet critical deadlines. 
Considers unknowns and construction complexities that could unexpectedly delay 
completion. 

Permits/ Regulatory The likelihood that the required permits can be secured, permit conditions can be 
complied with, and the costs of compliance will be consistent with the defined 
alternatives.  Considers the potential for permit violations and future regulatory changes 
that have a negative impact on the cost and reliability of compliance. 

Legal/Right-of-Way The complexity of and ability to secure and comply with the required legal agreements 
and rights-of-way that must be secured and maintained for the 25-year planning period.  
Considers unexpected delays, compliance with entitlements, or potential cost increases 
associated with securing the required legal agreements and rights-of-way. 

Environmental Potential direct and indirect environmental impacts 

Comparative Rating Methodology 

The non-economic alternatives evaluation employs the use of a weighted matrix that considers 
the relative importance (weight) of each decision factor.  This analysis presents a comparison 
of each of the alternatives by assigning a relative rating for each alternative on a scale of 1 to 5, 
with 5 being the most desirable/favorable.   

First, in order to conduct the alternatives comparison, factor importance must be evaluated to 
develop the weighted matrix.  This analysis employs the Pairwise Comparison Method to 
develop factor importance.  In this analysis, each decision factor identified in Table 5-7 is 
evaluated head-to-head with the other decision factors to identify relative importance.   



ARSA, City of Ione, and CDCR 
Regional Water Recycling Feasibility Study 
August 2016 
Page 5-13  

www.hydroscience.com 

Each factor is compared to each of the other factors and rated based on relative importance.  
Table 5-8 describes the criteria for rating each of the decision factors.  The ratings are totaled 
for the leading Factor (Factor A) and normalized such that the highest value is equal to 10.  The 
resulting normalized totals represent the weighting factors that will be used for the development 
of the alternatives analysis. 

Table 5-8: Comparative Rating Criteria 

If Factor A is: Factor A Factor B 

Much more important than Factor B 5 1 

More important than Factor B 4 2 

Equal in importance to Factor B 3 3 

Less important than Factor B 2 4 

Much less important than Factor B 1 5 

Each factors’ ratings are totaled and normalized for use in the weighted matrix.  Table 5-9 
presents the pairwise comparison of each decision factor. 

Table 5-9: Pairwise Comparison of Decision Factors 
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Institutional Issues/ 
Public Acceptance 

0 4 4 3 4 3 18 9 

Ease of O&M 2 0 4 2 4 2 14 7 

Implementation Time/ 
Constructability 

2 2 0 2 4 1 11 6 

Permits/Regulatory 3 4 4 0 5 3 19 10 

Legal/Right-of-Way 2 2 2 1 0 2 9 5 

Environmental Impact 3 4 5 3 4 0 19 10 
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5.4 Alternatives Evaluation 

This section presents the results of the analysis for alternatives both with and without the 
continued use of Henderson Reservoir.   

5.4.1 Economic Analysis 

Table 5-10 is a summary of the costs for each alternative.  Additional detail is provided in 
Appendix D. 

Table 5-10: Economic Analysis Results (in $Millions) 

 RAS Reservoir + Dry Creek/Woodard Bottom Sprayfields 

 Alternative 1 

Decommission Henderson 
Res. and ARSA Sprayfields 

Alternative 2 

Retain Henderson Reservoir 
and Expand ARSA Sprayfields 

Effluent Conveyance   

Gravity Pipeline $4.30 $2.36 

Forcemain $4.72 $4.20 

Pump Station $2.16 $1.22 

Effluent Conveyance Subtotal $11.18 $7.78 

Storage Facilities   

Henderson Reservoir Sludge Removal $1.39 $1.39 

Henderson Reservoir Decommission $0.60 $0 

Henderson Reservoir Improvements $0 $0.11 

RAS Reservoir Buildout $18.30 $13.07 

Storage Facility Subtotal  $20.29 $14.57 

Sprayfield Site Development/Retrofit   

Expand ARSA Sprayfields $0 $0.30 

Woodard Bottom Sprayfields $1.12  $1.12 

Dry Creek Sprayfields $3.91  $3.25 

Sprayfield Site Subtotal  $5.03 $4.67 

Total Estimated Construction Costs $36.49 $27.00 

Engineering, Legal, Admin, etc. @ 25% $9.12 $6.75 

Total Capital Costs $45.62 $33.75 

Total Annual Recycled Water Demand 2,569 2,498 

Unit Cost ($/AF) $17,760 $13,510 

Rank (1=Lowest Cost, 2=Highest Cost) 2 1 

Notes: 
1. All costs in February 2015 dollars.  Capital costs include a 35% construction contingency. 

There would be no realized cost for the Non-Recycled Project Alternative as this is equivalent 
to the No Action Project Alternative.  As such, there is no true apples-to-apples cost comparison 
that can be evaluated between the three alternatives. 
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5.4.2 Non-economic Analysis 

The non-economic analysis of each alternative is documented in the decision matrix shown in 
Table 5-11.  Decision factor importance weights were developed by a pairwise comparison and 
provided in Table 5-9.  Ratings for each alternative are provided as a relative comparison to the 
other alternatives.  Rating values range from 1 to 5, with 5 being the most desirable. 

Table 5-11: Non-Economic Analysis Results 
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Weighting Factor 
from Table 5-9 

9 7 6 10 5 10 

R WR R WR R WR R WR R WR R WR WR 

Alternative 1: 

Decommission 
Henderson and ARSA 
Sprayfields, plus RAS 
Reservoir + Woodard 
Bottom/ Dry Creek 

3 27 3 21 3 18 3 30 3 15 3 30 141 2 

Alternative 2: 

Improve Henderson 
and Expand ARSA 
Sprayfields plus RAS 
Reservoir + Woodard 
Bottom/ Dry Creek 

4 36 3 21 4 24 3 30 2 10 4 40 161 1 

Notes: 
1. Rating for each decision factor is on a scale from 1 to 5, with 5 being the highest and most favorable. 
2. R = Rating; WR = Weighted Rating 

Each element of the alternatives is rated independently in order to develop an overall rating for 
each of the alternatives.  The two variable elements evaluated include Henderson Reservoir 
and ARSA sprayfields improved and expanded use versus decommissioning those facilities.  It 
has yet to be determined if the Henderson reservoir retention alternative is viable and is, to some 
extent, outside of the control of the Regional Partners.   

A narrative description of the basis for rating each of the alternatives is presented in Table 5-12.  
The detailed rating spreadsheets are provided in Appendix E. 
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Table 5-12: Basis for Rating Alternatives for each Decision Factor  

Decision Factor Comments 

Institutional Issues/ 
Public Acceptance 

Alternatives 1 and 2 involve a similar level of reliance on the RAS property for storage 
and disposal/recycling of regional flow though Alternative 2 is slightly preferred since 
the ARSA sprayfields would continue to be in operation and would allow for some 
flexibility in the event of a future contractual dispute. There is also an increased risk 
for Alternative 1 that additional storage would need to be developed elsewhere. 

Ease of O&M Continued operation of Henderson Reservoir and the ARSA sprayfields will require 
ARSA staff to continue to manage the storage and distribution of recycled water, in 
addition to the operation of the new regional storage and disposal system.  As a 
result, it is expected that Alternative 1 (which assumes decommissioning of 
Henderson reservoir and the ARSA sprayfields) would be favorable to Alternative 2 
from the perspective of operational simplicity.  An offsetting consideration is that 
having Henderson Reservoir as part of the system offers the Regional Partners more 
operational flexibility to address varying flows and seasonal conditions. 

Implementation Time/ 
Constructability 

The time and constructability to implement Alternatives 1 and 2 would be similar; 
however, Alternative 2 would be preferred since there would be some flexibility in the 
timing of the reservoir construction afforded by the continued operation of the 
Henderson Reservoir.   

Permits/Regulatory The storage and land disposal of recycled water for both alternatives requires 
permitting with the Regional Water Board, and this carries an associated element of 
risk, though there would be no significant differences between the alternatives. 

Legal/Right-of-Way Alternatives 1 and 2 will require a similar amount of negotiation and allowances with 
the property owner for construct the new RAS Reservoir.  Additionally right of way will 
need to be acquired to serve both sprayfields.  Alternative 1 is slightly more favorable 
than Alternative 2 because additional right of way will be required to serve more of the 
Dry Creek sprayfield area. 

Environmental Impact The environmental impact for the storage and disposal development would be similar 
for both alternatives.  However, the potential environmental impacts related to 
decommissioning the dam in Alternative can be significant.  Any habitats that have 
been created with the development of the dam will be affected.  Direct environmental 
impacts may occur within active construction zones, such as for the dam 
decommissioning, which can impact surface waters (i.e. local creeks) as well as the 
subsurface (i.e. soil and groundwater). 

5.5 Conclusions 

If the Henderson Reservoir outlet can be repaired without triggering further improvement to the 
dam, then Alternative 2 is preferred.  Alternative 2 has the best non-economic analysis score 
and the lowest present worth cost of all alternatives.  This alternative would include expansion 
of the ARSA sprayfields, which would require less development of Dry Creek sprayfields to 
supplement reuse/disposal. 

If repair of the Henderson Reservoir outlet is not a viable option and the reservoir and sprayfields 
must be decommissioned, then Alternative 1 would be preferred.  This alternative is less 
preferred primarily due to the additional storage required and sprayfield development at RAS, 
which would require additional infrastructure and right-of-way to supply it with recycled water. 

Phasing opportunities for these storage alternatives are limited.  Sprayfield development can be 
phased in accordance with disposal needs; however, realistically, it is expected that the property 
owner will likely prefer to develop all sprayfields simultaneously so that they will not need to 
operate two separate irrigation systems or reduce crop production. 
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5.5.1 Operation of COWRP 

One of City of Ione’s stated goals for this study is to continue the operation of the COWRP and 
beneficial reuse of tertiary effluent for irrigation of COGC.  Based on a spreadsheet dated May 
20, 2015 provided by City of Ione and ARSA, the estimated annual operational costs are 
$274,284 to operate and maintain the COWRP facility, with revenue from the sale of recycled 
water to COGC equivalent to $70,000.  If the Regional Partners or COGC decide to end this use 
of recycled water, additional acreage would be needed at the Dry Creek and/or Woodard Bottom 
sprayfields.  The additional sprayfield capacity estimated to replace COGC demand is 72 acres.  
Enlargement of planned conveyance systems may also be needed. 
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SECTION 6 – RECOMMENDED FACILITIES PROJECT PLAN 

This section presents the Capital Improvement Plan (CIP) for the preferred alternative (Regional 
Alternative 2), addresses cost-sharing between the Regional Partners, and discusses potential 
opportunities for funding.   

6.1 Recommended Alternative Description 

The preferred alternative is Regional Alternative 2.  For this alternative it is assumed the use of 
Henderson Reservoir will continue, the existing ARSA disposal system will be expanded, and 
the ARSA conveyance pipeline will be improved.  The regional system would involve the 
construction of a new secondary effluent disposal system on the existing Woodard Bottom and 
Dry Creek irrigation fields, and new storage constructed at the proposed site of the RAS 
reservoir.  This alternative provides adequate storage and disposal capacity through to the 25-
year planning horizon of this study.  A detailed description of this alternative is provided in 
SECTION 5.  A preliminary letter of interest/intent to use recycled water when it becomes 
available to the Woodard Bottom and Dry Creek irrigation fields has been provided by the 
landowner and is included as Appendix F.   

Regional facilities are assumed to be those facilities that benefit all Regional Partners, including 
all pumping, conveyance, and storage facilities beginning downstream of the Ione ponds and 
continuing to and including the proposed reuse sites.  The Regional Partners are still in 
discussions regarding the potential apportionment of the costs associated with ARSA pipeline 
improvements and conversion of ranch lands to recycled water irrigation (tailwater control 
system, onsite piping, outlet control, etc.).  Note that these elements are essential components 
of the recommended alternative. 

The Regional Partners may seek outside grant and loan funding to plan, design, and construct 
these projects; and may also seek grant and loan funding for related improvements to 
infrastructure upstream of the regional system in order to facilitate implementation of the regional 
project and provide the means to convey and reuse all projected flows. This could include repair 
and upgrade of the ARSA pipeline and construction of sprayfield expansions in the ARSA 
system. 

6.2 Capital Improvement Plan 

This section presents a CIP for development of the regional system as a series of construction 
projects.  As discussed in SECTION 5, options to phase construction of the regional system in 
accordance with demand growth are limited due to the configuration of existing and proposed 
facilities.  With the exception of new sprayfield development, the conveyance and storage 
elements are envisioned to consist of a single new reservoir and single transmission lines 
between facilities which are more economical on a life-cycle cost basis to construct in one step, 
sized for buildout.  
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6.2.1 Project 1: Pumping and Conveyance from Ione Ponds to Woodard Bottom 

The intent of this project is to convey recycled water to the new reuse/disposal site at Woodard 
Bottom and eventually fill the proposed RAS reservoir when construction of that facility is 
complete.  The objective would be to first construct recycled water supply conveyance consisting 
of approximately 6,400 feet of 16-inch force main from the Ione Ponds to the irrigation supply 
point at Woodard Bottom.  This alignment would include crossing a drainage on Dave Burbeck 
Road via either bridge mounting or trenchless pipeline construction, crossing a decommissioned 
railroad on Dave Burbeck Road, and crossing Sutter Creek at an existing weir and pumphouse.  
The potential for Native American grinding rock sites along the alignment exists.  Potential 
environmental impacts would be assessed in a future phase of project development and may 
result in adjustments to the pipeline alignment or construction techniques. 

A 3,000 gpm pump station would be constructed at the Ione Ponds to serve the pipeline and 
eventually fill the reservoir.  Pump installation could be completed in phases as capacity needs 
increase over time.  Assuming a triplex pump station, all components of the pump station would 
be constructed and two of the three pumps would be installed as part of Phase 1.  The final 
pump would be installed as a second phase in Project 2.  The proposed design of the pump 
station and phasing will be determined during detail design. 

There are approximately 115 acres of available irrigation area within the Woodard Bottom 
property.  Retrofit of the site to permit irrigation with recycled water in compliance with Title 22 
regulations will require purchase and installation of wheel line irrigation systems, water delivery 
pumps from the reservoir to the sprayfields, and tailwater containment and return systems, 
constructed in accordance with SWRCB requirements.  The recycled water would be used for 
irrigation of fodder crops for pasture for animals not producing milk for human consumption.  The 
Regional Partners are discussing how the costs of site retrofit may be apportioned.   

6.2.2 Project 2: Construct Rancho Arroyo Seco (RAS) Reservoir 

Project 2 is to construct the new 1,068 AF reservoir at RAS as well as the conveyance pipeline 
from the irrigation supply point at Woodard Bottom up to the reservoir.  The third pump would 
also be installed at the 3,000 gpm pump station constructed as a second phase of Project 1. 

The new reservoir would be constructed in a single phase and reuse native materials to the 
extent possible.  Construction would include excavation for the reservoir, grading, and 
construction of the perimeter dike as well as construction of the access road up to and around 
the reservoir.  It may be possible to phase construction of the reservoir depending on site-
specific findings and phasing needs.  Phasing of reservoir construction would require further 
study in the Feasibility Study phase.  

The conveyance pipeline would be a 16-inch forcemain, approximately 4,400 feet in length.  A 
separate parallel 16-inch gravity pipeline (2,300 feet) would be constructed to serve Woodard 
Bottom from the reservoir.  It is assumed that Woodard Bottom can be supplied via gravity based 
on a preliminary review of existing topography.   
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6.2.3 Project 3: Gravity Conveyance from RAS Reservoir to Dry Creek Irrigation  

Project 3 will be to construct the 24-inch gravity pipeline (2,100 feet) to serve Dry Creek from 
the reservoir.  It is assumed that Dry Creek can be supplied via gravity based on a preliminary 
review of existing topography.   

There are approximately 403 acres of available irrigation area within the Dry Creek property of 
which 335 acres would be needed to meet projected disposal needs.  Retrofit of the site to permit 
irrigation with recycled water in compliance with Title 22 regulations will require purchase and 
installation of wheel line irrigation systems, water delivery pumps from the reservoir to the 
sprayfields, and tailwater containment and return systems, constructed in accordance with 
SWRCB requirements.  The recycled water would be used for irrigation of fodder crops for 
pasture for animals not producing milk for human consumption.  The Regional Partners are 
discussing how the costs of site retrofit may be apportioned.   

The property owner will have the option to convert all 403 acres to recycled water use sites if 
desired.  The 24-inch pipeline will have enough capacity to accommodate the demand up to the 
403 acres. 

6.3 Implementation Schedule 

Table 6-1 presents a preliminary schedule for each of the projects.   

Table 6-1: Proposed Implementation Schedule 

Task Start End 

Preliminary Agency/Landowner Agreements Aug 2016 Jan 2017 

Initial Funding Agreement Jan 2017 May 2017 

Preliminary Design May 2017 Dec 2017 

Detailed Design Dec 2017 Dec 2018 

Environmental Clearances Dec 2017 Dec 2018 

Final Landowner Agreements May 2018 Dec 2018 

Final Funding Agreement Sep 2018 Dec 2018 

Construction – ARSA System Improvements (Pipeline 
Improvements and Bowers and Hoskins Sprayfield Expansions) 

Feb 2019 Feb 2021 

Construction – Project 1 (Pumping and Conveyance from Ione 
Ponds to Woodard Bottom) 

Feb 2019 Feb 2021 

Construction – Project 2 (Construct RAS Reservoir) Feb 2019 Feb 2022 

Construction – Project 3 (Gravity Conveyance from RAS 
Reservoir to Dry Creek Irrigation) 

Implement When Needed 
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6.4 Summary of Potential Environmental Impacts 

Direct environmental impacts may occur within active construction zones, which can impact 
surface waters (i.e. local creeks) as well as the subsurface (i.e. soil and groundwater).  The 
disruption of habitat can affect native species as well as migratory birds, if trees or areas within 
the construction zones are identified as nesting sites.  As mentioned above, the potential for 
Native American grinding rock sites along the proposed alignment exists.  Long-term impacts 
associated with recycled water irrigation activities can include surface water quality if there is 
active runoff from irrigation sites.  To mitigate this, tailwater return systems will be in place to 
capture any potential runoff. 

Indirect impacts may occur to the watershed where construction is occurring; runoff from 
construction areas can affect downstream waterways.  Another indirect impact will be to the 
current irrigation supply source water.  Assuming the landowner is using surface water, this 
project will provide the landowner an alternate source so that it will not be necessary to use 
surface water, making surface water available to downstream habitats and water rights.  This is 
expected to be a beneficial impact. 

Potential environmental impacts would be assessed in a future phase of project development 
and may result in adjustments to the pipeline alignment or construction techniques.  Any 
environmental assessment conducted will be in compliance with the California Environmental 
Quality Act (CEQA) or CEQA-Plus, as necessary, to mitigate any potential impacts and meet 
potential funding requirements. 

6.4.1 Climate Change 

While the overall impact to climate change may be small, it is the intent to implement energy 
efficient facilities where possible.  Pumps may be equipped with variable frequency drives 
(VFD).  VFDs can vary the output speed of the motor to meet the water demand conditions.  
Using recycled water is considered an adaptation measure to the effects of climate change and 
will help to reduce the impact to the surface water and groundwater resources. 

6.5 Summary of Costs 

This section presents the engineers opinions of probable project cost associated with the 
construction of the proposed regional facilities as well as the estimated annual O&M cost to 
operate those facilities. 

6.5.1 Capital Cost Estimate 

Table 6-2 provides a summary of the engineer’s opinions of probable project cost for each 
element of the regional projects described above.  Refer to SECTION 5.3.1 for a discussion of 
how these costs were derived.  
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Table 6-2: Capital Improvement Plan Estimated Capital Cost 

Project and Components Cost ($Millions) 

Project 1: Pump Station and Forcemain $3.56 

    Pump Station (2 of 3 pumps) at Pond 5 $1.07 

    6,400 feet of 16-inch force main from Pond 5 to Woodard Bottom $2.49 

Project 2: Reservoir and Conveyance/Woodard Bottom Supply $15.92 

    Pump Station (3 of 3 pumps) $0.15 

    RAS Reservoir Buildout $13.07 

    4,400 feet of 16-inch force main from Woodard Bottom to RAS $1.71 

    2,300 feet of 16-inch gravity pipeline from RAS to Woodard Bottom $0.99 

Project 3: Gravity Pipeline $1.36 

    2,100 feet of 24-inch gravity pipeline from RAS to Dry Creek $1.36 

Total Estimated Construction Costs $20.84 

Engineering, Legal, Admin, etc. @ 25% $5.21 

Total Capital Costs $26.05 

Total Annual Recycled Water Demand (AF/Y) 2,232 

Unit Cost ($/AF) $11,671 

Notes: 
1. All costs in February 2015 dollars.  Capital costs include a 35% construction contingency. 
2. The Regional Partners are still in discussions regarding the potential apportionment of the costs associated with ARSA pipeline 

improvements and retrofit of ranch lands to recycled water irrigation (tailwater control system, onsite piping, outlet control, etc.).  
These costs currently not included above. However these elements will need to be implemented in conjunction with the 
recommended alternative.  

6.5.2 Operations and Maintenance (O&M) Cost Estimate 

Regional facilities requiring O&M by the Regional Partners will include the operation of the pump 
station and COWRP.  It is expected that the O&M for the pump station will require staffing, 
compliance reporting, energy, and a reserve fund for rehabilitation and replacement of parts.  
Table 6-3 provides an estimate of annual costs for the regional facilities’ O&M. 

Table 6-3: Estimated Annual Costs for Regional Pumping, Storage, and Disposal Facilities 

Components No. of Units $/Unit Cost 

Operations Staff (hours) 2,080 hours $50 $104,000 

Pump Station Operation (121 hp x 12 hrs/day) 396,300 kWh $0.10 $39,600 

Annual Reporting (quarterly and annual reporting) 5 reports $2,500 $12,500 

Annual Replacement Reserve Fund 1 1 $38,900 $38,900 

Total Estimated Annual Costs   $195,000 

Notes: 
1. Annual replacement reserve fund for the pump station is assumed to be the annualized cost of 100% of the present worth 

construction cost every 40 years. 

Based on a spreadsheet dated May 20, 2015 provided by City of Ione and ARSA, the estimated 
annual operational costs for the COWRP are $274,284 to operate and maintain the COWRP 
facility.  These costs include salary and employees benefits, utilities (water and power), general 
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facility maintenance, chemicals, professional and contractual services, permitting and 
administration fees, sludge costs, and capital replacement. 

6.6 Regional Partners Cost-Sharing 

All regional projects will be developed for the intended purpose of managing regional effluent.  
As such, the cost to develop facilities will be borne by all entities under a regional agreement, 
which has yet to be developed.  Cost-sharing would be applied to both capital projects and O&M 
costs for the various regional facilities.  Possible cost-sharing scenarios are as follows: 

 Cost based on contractual flows: The Regional Partners can use the contractual 
maximum flows as the basis for determining percentage of cost that each entity is 
responsible for.  This is most appropriate for apportioning the capital cost of facilities based 
on the concept that each Regional Partner is purchasing a percentage of the total system 
capacity and is allocated that share of capacity in the governing agreement.  Reservoir 
capital cost sharing could be calculated based on maximum storage volume utilized by each 
entity in a 100RP rainfall condition, while conveyance system cost sharing could be 
calculated based on maximum day flow.   

 Cost based on actual flows: The Regional Partners can use measured annual average 
flows as the basis for determining percentage of cost that each entity is responsible for.  This 
is most appropriate for apportioning the O&M cost of facilities based on the concept that the 
annual total volume discharged by each Regional Partner largely determines the O&M cost 
of operating the system.  O&M costs would be apportioned each year based on current 
average flows.  

Note that, historically, the Regional Partners have specified contractual flows as maximum 
annual totals with monthly limitations on flows.  The future agreement will likely also incorporate 
monthly maximum volumes to address how the Regional Partners will coordinate their 
discharges with the seasonal variations of rainfall and sprayfield capacity.  The future agreement 
may also specify instantaneous maximum flows to address the peak conveyance capacity of 
pipelines and pump stations.  The agreement could address how these flows would be 
measured, tallied, and reported, and how the Regional Partners would work together to 
coordinate operation of the system. 

As an example, a possible cost-sharing scenario is presented in Table 6-4 in which capital costs 
are proportioned based on projected “2036 High” flows assuming no percolation at the Ione 
ponds, development of GRR with no credit taken for potential recycled water use on-site, and 
CDCR using their current contractual flow limit (see Table 3-13).   

Table 6-4: Example Capital Cost-Sharing Scenario  

Regional Partner 2036 High Flows % Responsibility Cost Breakdown ($M) 

ARSA/Sutter Creek 1,547 48.3% $12.58 

CDCR 341 10.6% $2.76 

City of Ione 1,318 41.1% $10.71 

Total  3,206 100% $26.05 
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6.7 Funding Opportunities 

There are a number of funding opportunities that are available for financing recycled water projects.  A list of funding programs, eligibility 
requirements, and funding terms are provided in Table 6-5. 

Table 6-5: Funding Opportunities 

Purpose Eligibility Requirements Eligible Uses Funding Limits Funding Limits 
Terms/Dates 

California Infrastructure and Economic Development Bank (I-Bank) – Infrastructure State Revolving Fund (ISRF) Program (Loan) 

Provide financing for public 
infrastructure projects such as: 

 environmental mitigation 

 port facilities  

 power and communications 
transmission or distribution facilities 

 public transit 

 solid waste collection and disposal 

 defense conversion 

 • military infrastructure 

Applicant may be any 
subdivision of a local or state 
government.  

Applicant may also be a 
company, corporation, 
association, partnership, firm, 
or other entity or group of 
entities organized as a public 
benefit not-for-profit entity 
engaged in business or 
operations within the state. 
Certain projects may require 
such entities to apply in 
conjunction with a Sponsor.  

Project must promote 
economic development and 
attracts, creates, and 
sustains long-term 
employment opportunities. 

Construct or modify:  

 educational, cultural, and social facilities  

 public infrastructure, purchase and install 
pollution control or noise abatement 
equipment  

 parks and recreation facilities  

 docks, harbors, piers, marinas  

 facilities for and/or transmission or 
distribution of electrical energy, natural gas, 
and telecommunication  

 air and rail transport of goods, including 
parking facilities  

 transfer stations, recycling centers, sanitary 
landfills, waste conversion and recycling 
facilities  

 facilities for successfully converting military 
bases  

 facilities on or near a military installation that 
enhance military operations acquire land in 
conjunction with such project 

$50,000 to $25 million or 
more with Board approval 

The interest rate 
benchmark is 
Thompson’s Municipal 
Market Data Index.  

Staff may adjust the 
interest rate based upon 
factors that include: 

 Unemployment, 

 Medium Household 
Income, 

 Environmental, 

 Other special 
circumstances  

The I-Bank Board has 
final approval of the 
interest rate. Maximum 
30 year term  

Open application 
process 
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Purpose Eligibility Requirements Eligible Uses Funding Limits Funding Limits 
Terms/Dates 

California Department of Water Resources – Integrated Regional Water Management (Prop 1 - Planning and Implementation Grant) 

Grant funds for development and 
revisions of IRWM Plans, and 
implementation of projects in IRWM 
Plans. Goals of Projects: 

(a) help water infrastructure systems 
adapt to climate change, including, but 
not limited to, sea level rise,  

(b) provide incentives for water 
agencies throughout each watershed 
to collaborate in managing the 
region's water resources and setting 
regional priorities for water 
infrastructure, and  

(c) improve regional water self-
reliance consistent with Section 
85021. 

Public Agencies, Nonprofit 
Organizations 501(c)(3) 
qualified to do business in 
California, Federally 
recognized Indian Tribes, 
State Indian Tribes listed on 
NAHC consultation list, 
Public Utilities, Mutual Water 
Companies 

Including, but not limited to:  

 Water reuse and recycling 

 Water‐use efficiency and water conservation 

 Surface and underground water storage,  

 Water conveyance facilities,  

 Watershed protection, restoration, and 
management projects,  

 Conjunctive use ,  

 Water desalination projects,  

 Decision support tools,  

 Improvement of water quality,  

 Storm water resource management 

Proposition 1 bond 
funding allocation for the 
entire program is $510 
million to 12 funding 
areas. $51M for 
Disadvantaged 
Community (DAC) 
Involvement Grants and 
Expenditures; $51M for 
DAC Project Grants; $5M 
for Planning Grant 
Solicitation; and $367.3M 
for Implementation 
Grants. Relevant 
solicitation documents 
will have max/min 
amount of funds available 
and funding limits. 

DWR anticipates to 
release the final 2016 
IRWM Guidelines, 
Planning Grant Proposal 
Solicitation Package 
(PSP), and DAC 
Involvement (DACI) 
Request For Proposals 
(RFP) in June 2016.  

Schedule for 
solicitations for DAC 
projects and 
implementation program 
has not been 
established yet. 

State Water Resources Control Board – Water Recycling Funding Program – Construction Loan and Grant Program 

Provide construction loans and grants 
for water recycling projects 

Public Agencies, Water 
Utilities regulated by the 
CPUC, Federally recognized 
Tribes, and Mutal Water 
Companies with the intent to 
construct Municipal 
wastewater reclamation 
facilities. 

Construction of water recycling distribution, 
storage, pumping, treatment, including 
groundwater recharge facilities and spreading 
basins 

Prop 13 Construction 
grants are limited to 25 
percent of the eligible 
construction cost or $4 
million whichever is less. 
Prop 1 grants are limited 
to 35% of the eligible 
construction cost or $15 
million whichever is less. 

Continuous application 
process  

Interest rate is ½ of the 
general obligation bond  

Repayment term of 30 
years 

US Bureau of Reclamation – WaterSMART: Title XVI Water Reclamation and Reuse Program (Grants and Cooperative Agreements) 

Provide Federal funding for the study 
or construction of projects that reclaim 
and reuse municipal, industrial, 
domestic or agricultural wastewater 
and naturally impaired ground or 
surface waters. 

No requirements for studies. 
Project-specific construction 
authorization is required to 
receive Federal funds for 
construction 

Reclaimed water can be used for a variety of 
purposes such as environmental restoration, 
fish and wildlife, groundwater recharge, 
municipal, domestic, industrial, agricultural, 
power generation, or recreation. 

The maximum Federal 
cost share for studies is 
50% and for construction 
is the lesser of $20 
million or 25% of the total 
project costs. 

None 
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SECTION 7 – REFERENCES 

Amador Regional Sanitation Authority, City of Ione, and California Department of Corrections 
and Rehabilitation at Mule Creek State Prison, Agreement to Regulate Use of 
Henderson/Preston Wastewater Disposal System, September 18, 2007. 

California Financing Coordinating Committee, 2015 Funding Fairs – Infrastructure Financing for 
the 21st Century, July 2015. 

California Regional Water Quality Control Board – Central Valley Region, Order No. 93-240, 
Water Reclamation Requirements for Amador County Regional Outfall and Castle Oaks Golf 
Course and Development, Amador Regional Sanitation Authority, City of Ione, and Portlock 
International, Ltd., Amador County, November 5, 1993. 

Dexter Wilson Engineering, Inc., Analysis of Piping System from Preston Reservoir to Castle 
Oaks Water Reclamation Facility, June 10, 2015. 

Dexter Wilson Engineering, Inc., water balance files (4) – CDCR341 Output Current-Contractual 
calc with perc (Steven).xlsx, CDCR341 Output Current-Contractual calc with perc.xlsx, 
CDCR341 Output growth calc with perc (Steven).xlsx, and CDCR341 Output growth calc without 
perc (Steven).xlsx, October-November 2014. 

GHD, Inc., City of Ione – Revised Report of Waste Discharge: Modifications to City Wastewater 
Treatment Plant, September 28, 2012. 

HDR, Amador Regional Sanitation Authority Master Plan DRAFT – City of Sutter Creek, 
Updated February 2010. 

HydroScience Engineers, City of Sutter Creek and Amador Regional Sanitation Authority – 
Wastewater Master Plan DRAFT, November 26, 2012. 

Jones et.al, Pumping Station Design – Revised Third Edition, 2008 

Lee & Ro, Inc. and PMC, City of Ione – Wastewater Master Plan, December 2, 2009. 

State Water Resources Control Board – Division of Financial Assistance (Division), Water 
Recycling Funding Program (WFRP) Plan of Study (POS) Approval, Amador Regional 
Sanitation Agency (Agency), Regional Water Recycling Feasibility Study (Study) WRFP Study 
No. 3526-010, January 17, 2014. 

Winzler & Kelly, City of Ione – Alternative Analysis: Wastewater Plant Compliance DRAFT, June 
15, 2012. 
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APPENDIX A 
ARSA, City of Ione, and CDCR 
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APPENDIX B 
ARSA, City of Ione, and CDCR 
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ARSA Board of Directors’ and Ione City Council Agendas 
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REGULAR MEETING STARTS AT 6:00P.M. 
Mayor Dan Epperson 

Vice Mayor Patrick Wean 
Council Member Dominic Atlan 

Council Member Dale Haney 
Council Member Ron Smylie 

Tuesday, October 20, 2015 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSHIP, ACCOUNTABiliTY, AND FISCAL INTEGRITY 
WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 

A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENTffESTIMONY TO FOUR MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit the total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, lone, CA. Hard copies may be obtained for 
I 0 cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 
A. ROLLCALL 

B. CLOSED SESSION AGENDA: 5:30PM 
• Conference with Legal Counsel - Existing Litigation Pursuant to 

Government Code Section 54956.9(d)(1)- City of lone v. JTS 
Communities 

• Conference with Legal Counsel - Consideration of Initiation of Litigation 
Pursuant to Government Code Section 54956.9(d)(4) -1 Case 

C. PLEDGE OF ALLEGIANCE 

D. APPROVAL OF AGENDA 

E. PRESENTATIONS/ANNOUNCEMENTS: 

• Presentation to Jackson Rancheria for Donation of Police Vehicle and Equipment 
to the lone Police Department- Police Chief Tracy Busby 



F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 4 MINUTES 

NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 

You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindful of the 4 minute time limit per person. 

Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be referred to staff for a report and/or recommendation for 
possible action at a future Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

Notice to the Public: All matters listed under this category are considered to be routine by the City 
Council and will be enacted by one motion. Unless a specific request is made by a Councilmember or the 
public, the Consent Calendar will not be read However, if discussion is required, that item will be 
removed from the Consent Calendar and considered separately. 

G. CONSENT CALENDAR: 

1. Approval of Treasurer's Report- September, 2015 

2. Approval of Audited Warrants and Claims 

3. Confirm appointment of Planning Commissioners, Mark Gebhardt and Kim 

Smith for four year terms expiring October, 2019 

H. PUBLIC HEARING: None 

I. REGULARAGENDA: 
4. Approval of Monthly Budget Report- September, 2015 

5. Sutter Creek Water Storage Discussion 

6. Resolution No. 2015-51- Resolution of the City Council of the City oflone 
Establishing a City Attorney RFP Review Ad Hoc Committee 

7. Resolution No. 2015-52- Resolution of the City Council of the City oflone 
Establishing a City Planning Services RFP Review Ad Hoc Committee 

8. Appointing Council and Planning Commission Members to the City Attorney 
RFP Review Ad Hoc Committee and the Planning Services Ad Hoc Committee 

9. Declaring Planning Commission Vacancy 

10. Raw Water Line Update- Verbal 

11. Castle Oaks Development Agreement Second Amendment Update 

J. WRITTEN CORRESPONDENCE: None 
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K. CITY MANAGER REPORTS 

L. CITY COUNCIL COMMITTEE REPORTS 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS 

N. ADJOURNMENT 

NOTICE REGARDING CHALLENGES TO DECISIONS 
Pursuant to all applicable laws and regulations, including without limitation, California Government 
Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any oftbe above decisions (regarding planning, zoning and/or environmental decisions), you 
may be limited to raising only those issues you or someone else raised at the public bearing(s) 
described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 
public bearing. 

ADA COMPLIANCE STATEMENT 
In compliance with the American with n·sabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 102. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 

I, Janice Traverso, the City Clerk of the City of lone, declare under the penalty that 
the foregoing agenda for the October 20, 2015 meeting of the lone City Council was 
posted on October 16, 2015 at the office of the City of lone City Hall at 1 East Main 
Street, lone, CA 95640 and was available for public review at that location. 

Signed this 16h day of October, 2015 at lone, California 

Janice Traverso, City Clerk, City of lone 
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REGULAR MEETING STARTS AT 6:00P.M. 
Mayor D1111 Eppet'Son 

Yice Mayor Patrick Weart 
Council Member Domllllc Atlan 

Council Member Dale Haney 
Council Member Ron Smylie 

Tuesday, August 18, 2015 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSIDP, ACCOUNTABIUTY, AND FISCAL INTEGRITY 
WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 

A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENT/I'ESTIMONY TO FOUR MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit me total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, lone, CA. Hard copies may be obtained for 
10 cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 

A. ROLLCALL 

B. CLOSED SESSION AGENDA: 5:00PM 

• Conference with Legal Counsel Pursuant to Government Code 54956.9; 
Existing Litigation, Two (2) Cases: (1) United States Department of Justice v. 
City oflone. (Real Party in Interest Janet Lvnch, Complaint No. 15DRS-02-
41 ; and (2) JTS Communities v. Pisor Industries, Notice of Claim dated 
August 6, 2015 (40 Min.) 

• Conference with Legal Counsel- Consideration of Initiation of Litigation 
Pursuant to Government Code Section 54956.9 or Potential Litigation 
Pursuant to Subdivision ( d)(2) of Govenpnent Code Section 54956.9; 
1 Case (20 Min.) 

C. PLEDGE OF ALLEGIANCE 

D. APPROVAL OF AGENDA 

E. PRESENTATIONS/ANNOUNCEMENTS: None 



F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 4 MINUTES 

NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 

You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindfUl of the 4 minute time limit pe!' person. 

Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be refe"ed to sta.f! for a report and/or recommendation for 
possible action at a fUture Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

Notice to the Public: All matters listed under this category are considered to be routine by the City 
Council and will be enacted by one motion. Unless a specific request is made by a Councilmember or the 
public, the Consent Calendar will not be read However, if discussion is required, that item will be 
removed from the Consent Calendar and considered separately. 

G. CONSENT CALENDAR: 

1. Approval of City Council Meeting Minutes: June 2, 2015, June 16, 2015, July 

7, 2015 

2. Approval of Audited Warrants and Claim 

3. Approval of Treasurer's Report- July, 2015 

4. Acceptance of Resignation of Planning Commissioner, Doug Hawkins and 

Authorize the City Clerk to advertise for Vacancy 

H. PUBLIC HEARING: 

5. ORDINANCE NO. 473-Introduce and waive the full reading, by substitution of 
title only, an Ordinance of the City Council of the City of lone Amending 
Chapter 6.04 of the lone Municipal Code Relating to Animal Dog Licensing 
and Control 

I. REGULAR AGENDA: 
6. Approval of Monthly Budget Report- July, 2015 (Estimates Only) 

7. Adoption of Resolution No. 2015-48- Authorizing Worker's Compensation 
Insurance Coverage for all Non-Paid City Volunteers 

8. Discussion regarding Shared Services with other Cities 

9. Discussion on Contract Extension with Coastland Engineering 

10. Wastewater Update 
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11. Adoption of Resolution No. 2015-49 - Regarding the Preservation of the 
Historic Preston School of Industry 

J. WRITTEN CORRESPONDENCE: None 

K. CITY MANAGER REPORTS 

L. CITY COUNCIL COMMITTEE REPORTS 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS 

N. ADJOURNMENT 

NOTICE REGARDING CHALLENGES TO DECISIONS 
Pursuant to all applicable laws and regulations, including without limitation, California Government 
Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any oftbe above decisions (regarding planning, zoning and/or environmental decisions), you 
may be limited to raising only those issues you or someone else raised at the public bearing(s) 
described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 
public bearing. 

ADA COMPLIANCE STATEMENT 

In compliance with the American with Disabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 102. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 

I, Janice Traverso, the City Clerk of the City of lone, declare under the penalty that 
the foregoing agenda for the August 18, 2015 meeting of the lone City Council was 
posted on August 14, 2015 at the office of the City of lone City Hall at 1 East Main 
Street, lone, CA 95640 and was available for public review at that location. 

anice Traverso, City C!erk, City of lone 
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REGULAR MEETING STARTS AT 6:00P.M. 

Mayor Dan Epperson 
Vice Mayor Patrick Weart 

Council Member Dominic Atlan 
Council Member Dale Haney 
Council Member Ron Smylie 

Tuesday, June 2, 2015 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSHIP, ACCOUNTABILITY, AND FISCAL INTEGRITY 
WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 

A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENTffESTIMONY TO FOUR MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit the total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, I one, CA. Hard copies may be obtained for 
10 cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 

A. ROLLCALL 

B. CLOSED SESSION AGENDA: 5:30PM 
• It is intention of the City Council to Conference with Legal Counsel 

pursuant to Subdivision (b) Government Code Section 54956.9; 
Anticipation of Litigation (3) Cases 

C. PLEDGE OF ALLEGIANCE 

D. APPROVAL OF AGENDA 

E. PRESENTATIONS/ANNOUNCEMENTS: None 

F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 4 MINUTES 

NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 



You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindful of the 4 minute time limit per person. 

Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be referred to staff for a report and/or recommendation for 
possible action at a future Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

G. APPROVAL OF CONSENT CALENDAR: 

Notice to the Public: All matters listed under this category are considered to be routine by the City 
Council and will be enacted by one motion. Unless a specific request is made by a Councilmember or the 
public, the Consent Calendar will not be read However, if discussion is required, that item will be 
removed from the Consent Calendar and considered separately. 

1. Approve and Authorize the Interim City Manager to Enter into an Agreement with Dexter 
Wilson Engineering, Inc. to Provide a Conceptual Study of a Recycled Water Piepline to 
Take Treated Wastewater from Mule Creek State Prison to Woodard Bottom on Greenrock 
Ranch 

H. PUBLIC HEARING: 

2. FISCAL YEAR BUDGET 2015/2016- The City Council will consider adopting 
Resolution No. 2015-26 approving the Budget for the 2015/2016 Fiscal Year 

3. ORDINANCE NO. 472-Introduce and waive the full reading, by substitution of title 
only, an Ordinance ofthe City Council of the City oflone Amending Chapter 5.06 
of the lone Municipal Code Relating to When Business License Taxes are Payable 

I. REGULAR AGENDA: 

4. Discussion/Action and/or Adopt a Resolution on City Policy on Interfund Transfers 

5. Discussion and take Action as Appropriate on the Unimin Raw Water Line and the 
Foothill Raw Water Pipeline Project for Irrigation and Potable Supply for Fire 
Protection at and near Howard Park 

6. Discussion/Action on Valve Replacement Maintenance Project-Tertiary Treatment 
Plant 

J. WRITTEN CORRESPONDENCE: 
7. Amador Water Agency-Notice oflnflationary Adjustment to Water Rates and 

Charges- Hearing July 21,2015 

K. CITY MANAGER REPORTS 

L. CITY COUNCIL COMMITTEE REPORTS 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS 

N. ADJOURNMENT 
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NOTICE REGARDING CHALLENGES TO DECISIONS 
Pursuant to aU applicable laws and regulations, including without limitation, California Government 
Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any of the above decisions (regarding planning, zoning and/or environmental decisions), you 
may be limited to raising only those issues you or someone else raised at the public hearing(s) 
described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 
public hearing. 

ADA COMPLIANCE STATEMENT 
In compliance with the American with Disabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 102. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 
I, Janice Traverso, the City Clerk of the City oflone, declare under the penalty that 
the foregoing agenda for the June 2, 2015 meeting of the lone City Council was 
posted on May 29, 2015 at the office of the City of lone City Hall at 1 East Main 
Street, lone, CA 95640 and was available for public review at that location. 

Signed this 29th day of May, 2015 at lone, California 

Janice Traverso, City Clerk, City of lone 
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REGULAR MEETING STARTS AT 6:00P.M. 
Mayor Dan Epperson 

Vice Mayor Patrick Weart 
Council Member Dale Haney 

Council Member Lloyd Oneto 
Council Member Ron Smylie 

Tuesday, June 3, 2014 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSHIP, ACCOUNTABILITY, AND FISCAL INTEGRITY 

WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 
A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENTffESTIMONY TO FIVE MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit the total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, lone, CA. Hard copies may be obtained for 
1 0  cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 

A. ROLL CALL: 

B. CLOSED SESSION AGENDA: 5:00 PM 
• It is the intention of the City Council to meet in Closed Session to discuss 

potential litigation pursuant to Government Code Section 54956.9(b ); 
Conference with Legal Counsel- Two (2) Cases (Est. time: 30  minutes) 

• Conference with Labor Negotiations Pursuant to Government Code 
Section 54957.6 

a. Agency Negotiators- Ed Pattison, Dave Andres 
b. Employee Organization: lone Police Officers Association 

C. PLEDGE OF ALLEGIANCE 

D. AP PROVAL OF AGENDA 

E. PRESENTATIONS/ANNOUNCEMENTS/PROCLAMATIONS: None 



F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 5 MINUTES 
NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 

You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindful of the 5 minute time limit per person. 

Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be referred to staff for a report and/or recommendation for 
possible action at a future Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

G. APPROVAL OF CONSENT CALENDAR: 

Notice to the Public: All matters listed under this category are considered to be 
routine by the City Council and will be enacted by one motion. Unless a specific 
request is made by a Councilmember or the public, the Consent Calendar will not be 
read. However, if discussion is required, that item will be removed from the Consent 
Calendar and considered separately. 

1. Approval of Agreement for Amador County Little League West and its Use of the 
Baseball/Softball Fields at Howard Park 

2. Approval of Contract Amendment with Coastland Civil Engineering for 30% Design 
Improvements Associated with CDCR Pipeline 

3. Discussion/action on Potential Resolution of Auditor Finding FS13-2 related 
to Howard Park Purchase and Sewer Annexation Fee Credit 

H. PUBLIC HEARING: None 

I. REGULAR AGENDA: 

4. Presentation of Draft Budget for Fiscal Year 2014-2015 (Handout at meeting) 

J. WRITTEN CORRESPONDENCE: None. 

K. CITY MANAGER REPORTS: 

L. CITY COUNCIL COMMITTEE REPORTS: 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS: 

N. ADJOURNMENT 
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NOTICE REGARDING CHALLENGES TO DECISIONS 

Pursuant to all applicable laws and regulations, including without limitation, California Government 

Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any of the above decisions (regarding planning, zoning and/or environmental decisions), you 

may be limited to raising only those issues you or someone else raised at the public hearing(s) 
described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 

public hearing. 

ADA COMPLIANCE STATEMENT 

In compliance with the American with Disabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 1 02. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 

I, Janice Traverso, the City Clerk of the City of lone, declare under the penalty that 
the foregoing agenda for the June 3, 2014 meeting of the lone City Council was 
posted on May 30,2014 at the office of the City of lone City Hall at 1 East Main 
Street, lone, CA 95640 and was available for public review at that location. 

Signed this 30th day of May, 2014 at lone, California 

Janice Traverso, City Clerk, City of lone 
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REGULAR MEETING STARTS AT 6:00P.M. 

Mayor Dan Epperson 
Vice Mayor Patrick Weart 

Council Member Dale Haney 
Council Member Lloyd Oneto 

Council Member Ron Smylie 

Tuesday, May 20, 2014 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSHIP, ACCOUNTABILITY, AND FISCAL INTEGRITY 
WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 

A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENTffESTIMONY TO FIVE MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit the total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, lone, CA. Hard copies may be obtained for 
1 0  cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 

A. ROLL CALL: 

B. CLOSED SESSION AGENDA: 5:00 PM 
• Conference with legal counsel pursuant to government code section 

54956.9(d)(2) - potential litigation: three (3) cases 

e Conference with Labor Negotiations Pursuant to Government Code 
Section 54957.6 

a. Agency Negotiators- Ed Pattison, Dave Andres 
b. Employee Organization: lone Police Officers Association 

C. PLEDGE OF ALLEGIANCE 

D. APPROVAL OF AGENDA 



E. PRESENTATIONS/ANNOUNCEMENTS/PROCLAMATIONS: 
1 .  Amador County Recreation Agency Funding for Fiscal Year 2014/20 1 5-Carolyn 

Fregulia-Acting Executive Director, Amador County Recreation Agency 

F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 5 MINUTES 
NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 

You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindful of the 5 minute time limit per person. 

Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be referred to staff for a report and/or recommendation for 
possible action at a jitture Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

G. APPROVAL OF CONSENT CALENDAR: 

Notice to the Public: All matters listed under this category are considered to be 
routine by the City Council and will be enacted by one motion. Unless a specific 
request is made by a Councilmember or the public, the Consent Calendar will not be 
read. However, if discussion is required, that item will be removed from the Consent 
Calendar and considered separately. 

2. Approval of Audited Warrants and Claims and Misce11aneous Activity for Wells Fargo 
Checking Account other than Warrants 

3 .  Approval ofTreasurer's Report- April, 201 4  

4. Adoption of Ordinance No. 469- Adopting the Second Amendment to the Development 
Agreement with Wildflower Investments, LLC for the Wildflower Project and waive the 
full reading by substitution of title only 

H. PUBLIC HEARING: None 

I. REGULAR AGENDA: 

5 .  Discussion/action authorizing City Manager to execute agreement between City 
of lone and California Department of Corrections & Rehabilitation for Payment 
of Mitigation Measures Identified in the Final Environmental Impact Report, 
Level II Infill Correctional Facilities Project, Mule Creek State Prison 

6 .  Discussion/action authorizing City Manager to execute Memorandum of 
Understanding for Secondary Effluent Disposal Utility Services, Mule Creek 
State Prison between the City of lone and the California Department of 
Corrections & Rehabilitation 

7. Discussion/action authorizing City Manager to execute Pool Management 
Agreement between the City of lone and the Amador County Recreation Agency 
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8. Discussion/action adopting Resolution No. 1 937 of the City Council ofthe City 
of lone authorizing Examination of Sales, Use and Transactions Tax Records and 
execute Agreement between the City oflone and HdL Companies for Sales Tax 
and Management Services, Mule Creek Station Prison Level II Infill Correctional 
Facilities Project 

9. Discussion/action adopting Resolution No. 1 936- Affirming the importance of 
Community Schools, lone Elementary and lone Junior High School and to 
Request the Abandonment of any Plan by the Amador County Unified School 
District Board to Close any City oflone School 

1 0. Presentation of Monthly Budget Report - April, 201 4  

J .  WRITTEN CORRESPONDENCE: 

K. CITY MANAGER REPORTS: 

L. CITY COUNCIL COMMITTEE REPORTS: 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS: 

N. ADJOURNMENT 

NOTrCE REGARDING CHALLENGES TO DECISIONS 
Pursuant to all applicable laws and regulations, including without limitation, California Government 
Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any of the above decisions (regarding planning, zoning and/or environmental decisions), you 
may be limited to raising only those issues you or someone else raised at the public hearing(s) 
described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 
public hearing. 

ADA COMPLIANCE STATEMENT 

In compliance with the American with Disabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 102. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 

I, Janice Traverso, the City Clerk of the City of lone, declare under the penalty that 
the foregoing agenda for the May 20,2014 meeting of the lone City Council was 
posted on May 16,2014 at the office of the City of lone City Hall at 1 East Main 
Street, lone, CA 95640 and was available for public review at that location. 

Si ned this 16th d�:f)f May, 2014 at lone, California 
1// 
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REGULAR MEETING STARTS AT 6:00P.M. 

Mayor Dan Epperson 
Vice Mayor Patrick Weart 

Council Member Dale Haney 
Council Member Lloyd Oneto 

Council Member Ron Smylie 

Tuesday, February 18, 2014 
lone City Hall 

1 E. Main Street 
lone, CA 95640 

THE CITY OF lONE IS A GENERAL LAW CITY DEDICATED TO 
PROVIDING LEADERSHIP, ACCOUNTABILITY, AND FISCAL INTEGRITY 
WHILE PROMOTING ECONOMIC OPPORTUNITIES AND MAINTAINING 

A HIGH QUALITY OF LIFE FOR OUR CITIZENS 

PLEASE LIMIT PUBLIC COMMENTffESTIMONY TO FIVE MINUTES 
Gov't. Code §54954.3 

The lone City Council welcomes, appreciates, and encourages participation in the City 
Council Meeting. The City Council reserves the right to reasonably limit the total time 
for public comment on any particular noticed agenda item as it may deem necessary. 

Full staff reports and associated documents are available for public review at the Office 
of the City Clerk, City Hall, 1 E. Main Street, lone, CA. Hard copies may be obtained for 
1 0  cents per page. Documents that are not available when the agenda is posted will be 
made available for public review at the meeting. 

AGENDA 
A. ROLL CALL: 

B. CLOSED SESSION AGENDA: 5 :30 PM 
• It is the intention of the City Council to conference with legal counsel in 

Closed Session pursuant to Paragraph ( 4) of Subdivision (d) of Section 
54956.9 (One Case - 30 minutes) 

C. PLEDGE OF ALLEGIANCE 

D. APPROVAL OF AGENDA 

E. PRESENTATIONS/ANNOUNCEMENTS/PROCLAMATIONS:  None. 

F. PUBLIC COMMENT: EACH SPEAKER IS LIMITED TO 5 MINUTES 
NOTE: This is the time for members of the public who wish to be heard on matters that 
do not appear on the Agenda. Persons may address the City Council at this time on any 
subject within the jurisdiction of the lone City Council. 



You may also request that a matter appearing on the Consent Calendar be pulled and 
discussed separately. Please be mindfol of the 5 minute time limit per person. 
Pursuant to the Brown Act, the City Council may not take action or engage in a detailed 
discussion on an item that does not appear on the Agenda. However, matters that 
require Council action will be referred to staff for a report and/or recommendation for 
possible action at a future Council meeting. 

Is there any person in the audience who wishes to address the Council at this time? 

G. APPROVAL OF CONSENT CALENDAR: 

Notice to the Public: All matters listed under this category are considered to be 
routine by the City Council and will be enacted by one motion. Unless a specific 
request is made by a Councilmember or the public, the Consent Calendar will not be 
read. However, if discussion is required, that item will be removed from the Consent 
Calendar and considered separately. 

1. Approval of minutes: December 3, 2013, December 17, 2013 

2. Approval of Audited Warrants and Claims and Miscellaneous Activity for Wells Fargo 
Checking Account other than Warrants 

3. Treasurer's Report, January, 2014 

4. Adoption of Resolution No. 1929- Accepting the Improvements constructed with Phase 
lA of the WWTP Compliance Project and Authorizing the City Engineer to file the 
Notice of Completion 

5. Adoption of Resolution No. 1930 -Authorizing the Placement of Delinquent Unpaid 
Sewer Bills upon the 2013-2014 Amador County Tax Rolls 

H. PUBLIC HEARING: None. 

I. REGULAR AGENDA: 

6. Discussion/action accepting the financial audit of fiscal year 201 2/2013 - Larry 
Bain 

7. Introduction and Discussion of the Draft Capital Improvement Program for Fiscal 
Years 2013/2014 - 20 1 8/ 1 9  

8. Discussion/action to consider approval of capital improvement project for 
mitigation funding from the California Department of Corrections and 
Rehabilitation Mule Creek Infill Project - No Staff Report 

9 .  Discussion/action approving Groundwater Monitoring and Regulatory Reporting 
Services for the City's Wastewater Treatment Facilities 

10 .  Discussion/action to authorize bidding the Removal ofBiosolids from Pond 1 at 
the Wastewater Treatment Plant 

1 1 .  Discussion/action to consider approval ofthe Union Pacific Railroad-City of lone 
Land Lease Agreement 

2 



J . WRITTEN CORRESPONDENCE: None 

K. CITY MANAGER REPORTS: 

L. CITY COUNCIL COMMITTEE REPORTS: 

M. CITY COUNCIL COMMENTS/FUTURE AGENDA ITEMS: 

N. ADJOURNMENT 

NOTICE REGARDING CHALLENGES TO DECISIONS 
Pursuant to all applicable laws and regulations, including without limitation, California Government 

Code Section 65009 and or California Public Resources Code Section 21177, if you wish to challenge 
in court any of the above decisions (regarding planning, zoning and/or environmental decisions), you 

may be limited to raising only those issues you or someone else raised at the public bearing(s) 

described in this notice/agenda, or in written correspondence delivered to the City at, or prior to, this 

public bearing. 

ADA COMPLIANCE STATEMENT 

In compliance with the American with Disabilities Act, if you need special assistance 
to participate in this meeting, please contact City Clerk Janice Traverso at (209) 
274-2412, ext. 102. Notification 24 hours prior to the meeting will enable the City to 
make reasonable arrangements to ensure accessibility to this meeting. 

I, Janice Traverso, the City Clerk of the City of lone, declare under the penalty that 
the foregoing agenda for the February 18, 2014 meeting of the lone City Council 
was posted on February 14, 2014 at the office of the City of lone City Hall at 1 East 
Main Street, lone, CA 95640 and was available for public review at that location. 

Ja�fce Traverso, City Clerk, City of lone 
·v 
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Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  

December 15, 2015 

1:30 P.M. Special Meeting  

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -1:30 P.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time upon 

any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. 

* 

* 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 November Monthly Monitoring Report  

B. Correspondence with CDCR re Ione Termination Letter 

 

 5. 

 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of November 19, 2015 

B. Warrants- December 

C. November Financial Statement 

 

 6. 

* 

 

 

* 

* 

* 

* 

GENERAL MANAGER’S REPORT 

A. Regional Study-Staff will provide a report comparing alternatives from Regional Study and Master 

Plan. 

B. Henderson Dam Repair Update 

1.  Response to DSOD re 8-25-15 Inspection 

2.  Letter to DSOD re Video 

C. Preston Reservoir dump valve cycling 

D. System Status Report- Staff will provide a status update  

E. Central Valley Regional Water Quality Control Board (CVRWQCB) Meeting with Ione- Staff will 

provide an oral report. 

 

 7. 

* 

* 

ADMINISTRATIVE MATTERS 

A. Request from Auburn Indian Community re proposed projects 

B. General Manager’s hours and per diem reimbursements 

 

 8. CLOSED SESSION- 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9 

(1) Potential case 

 

B. PUBLIC EMPLOYMENT 

Pursuant to Government Code Section 54957(c)(1) 

Title: General Manager 

 

 9. REPORT FROM CLOSED SESSION 

 

 10. ADJOURNMENT 

 * Attachments 
The next scheduled meeting is WEDNESDAY, January 20th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to participate in this meeting, 

please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

 

 

 

A G E N D A  
November 19, 2015 

2:00 PM Special Board Meeting 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM – 2:00 PM 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 October Monthly Monitoring Report  

 

 5. 

 

* 

* 

* 

 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of October 28, 2015 

B. Warrants-November 

C. October Financial Statements 

 6. 

 

* 

* 

 

* 

* 

* 

 

* 

* 

* 

GENERAL MANAGER’S REPORT- Items for information and discussion 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

1. Objection Letter from Pope Ranch  

2. Email exchange with Santec re Reimbursement  

B. Henderson Dam Repair Update 

1. Letter to DSOD  

2. Dam Inspection 8-25-15  

3. Response to 8-25-15 Inspection report 

C. System Status Report-Staff will provide a status update   

1. System Tracking Report and graphs  

2. Email exchange with Perc Water re Ione flows  

3. Letter to Ione from GM  

 

 7. 

 

* 

 

* 

* 

 

ADMINISTRATIVE MATTERS 

A. RFP for Audit Services 

1. Review and approve Engagement Letter  

B. Ione Agreement 

1. Letter from Ione City Attorney to RWQCB  

2. Ione Invoice for Engineering and Response letter  

C.  General Managers hours and per diem reimbursements  

 

 

  

 

 

 



 

8. 

 

CLOSED SESSION 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9: 1 potential case 

 

 9. REPORT FROM CLOSED SESSION 

 

 10. ADJOURNMENT 

 

 * Attachments 

 

The next scheduled meeting is TUESDAY, December 15, 1:30 PM at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
October 28, 2015 

10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION- 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9 

(1) Potential case 

 

 5. REPORT FROM CLOSED SESSION 

 

 6. 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 September Monthly Monitoring Report 

 

 7. 

 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of September 29, 2015 

B. Warrants- October 

C. September Financial Statements 

 

 8. 

* 

 

* 

 

* 

* 

ADMINISTRATIVE MATTERS 

A. RFP for Audit Services-Review Proposals and Select Auditor- Staff Report, Proposal recaps and cost 

comparison.  

B. Appoint Treasurer and move funds to Umpqua Bank- Staff Report  

1. Approve Resolution 15-16-02 

C. Advocation Inc.- Cancel membership- Staff Report and Quarterly Letter 

D. State Controller’s Annual Report- Staff Report and Annual Report 

E. General Managers hours and per diem reimbursements  

 

 9. 

* 

* 

 

 

* 

GENERAL MANAGER’S REPORT 

A. Presentation by Bob Sleppy regarding plan for disposing Mule Creek effluent on an Ione ranch 

B. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

C. Henderson Dam Repair Update-Request for extension, review proposal with DSOD: Report on 

meeting with DSOD 

D. System Status Report- Staff will provide a status update 

 

 10. ADJOURNMENT 
 * Attachments 

The next scheduled meeting is WEDNESDAY, November 25th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
September 29, 2015 

10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION- 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9 

(1) Potential case 

 

 5. REPORT FROM CLOSED SESSION 

 

 6. 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 August Monthly Monitoring Report 

 

 7. 

 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of August 26, 2015 

B. Warrants- September 

C. August Financial Statement 

 

 8. 

* 

 

ADMINISTRATIVE MATTERS 

A. RFP for Audit Services 

 9. 

 

* 

* 

* 

GENERAL MANAGER’S REPORT 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Henderson Dam Repair Update-Request for extension, review proposal with DSOD 

C. System Status Report- Staff will provide a status update 

D. Request to Ione regarding flows 

 

 10. ADJOURNMENT 
 * Attachments 

 

The next scheduled meeting is WEDNESDAY, October 28th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



AAmador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
August 26, 2015 

9:30 A.M. Special Meeting 
10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 
33 CHURCH STREET, SUTTER CREEK 

 
 1. CALL TO ORDER AND ESTABLISH A QUORUM -9:30 A.M 

 
 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 
 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 
action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 
Board meeting.  Please note – there is a five (5) minute limit per topic. 
 

 4. CLOSED SESSION- 
A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9 
(1) Potential case 

 
 5. REPORT FROM CLOSED SESSION 

 
 6. 

* 
* 
* 

INFORMATION/CORRESPONDENCE – For Information Only.   
A. 2015 July Monthly Monitoring Report 
B. Annual Report-Preston Reservoir 
C. SDRMA- President’s Special Acknowledgement Award 

 
 7. 

 
* 
* 
* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  
Any item may be removed for discussion at the request of the Board or the Public. 

A. Approval of Minutes of July 22, 2015 
B. Warrants- August 
C. July Financial Statement 
 

 8. 
* 
 
 
 
 
 
* 

ENGINEER’S REPORT-Items for information and discussion 
A. Henderson Dam Repair- Review and Discuss Final Report 

1. Review Final Report and Authorize General Manager and Engineer to submit to DSOD for 
concurrence 

2. Henderson pond solids sampling, testing and report- Authorize General Manager to contract with 
Synagro to sample and test pond solids. 

3. Site Cleanup Sub Account Program (SCAP)-Authorize General Manager to apply for funding. 
B. System Status Report 

 
 9. 

* 
 

ADMINISTRATIVE MATTERS 
A. Umpqua Bank Signature Card-Review and Adopt Resolution for Signature Cards 

 10. 
 
* 

GENERAL MANAGER’S REPORT 
A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 
B. Letters to SWRCB regarding grants, response and SWRCB authorization to proceed. 
C. Authorize General Manager to pursue planning Grant and Construction Grants for the Henderson Dam 

Under Drain and sludge removal Project in conjunction with a larger Water recycling and Agricultural 
grant for upgrades to Henderson, testing pod solids, upgrades to existing irrigation systems, additional 
irrigation sources, system automation, potential storage sites, SCADA and solar systems. 



 
 10. ADJOURNMENT 
 * Attachments 
 

The next scheduled meeting is WEDNESDAY, September 23rd, 10:00 A.M at 
SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 
 

Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 
participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
July 22, 2015 

10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION-None 

 

 5. REPORT FROM CLOSED SESSION-None 

 

 6. 

 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 June Monthly Monitoring Report- to be distributed at the meeting. 

B. Board Member Stipends  

 

 7. 

 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of June 24, 2015 

B. Warrants- July 

C. June Financial Statement 

 

 8. 

 

 

 

ENGINEER’S REPORT-Items for information and discussion 

A. Henderson Dam Repair Update- Staff will provide a status update 

B. System Status Report- to be distributed at the meeting. 

 9. 

* 

 

* 

ADMINISTRATIVE MATTERS 

A. CFCC Funding Fair- Authorize General Manager to attend CFCC Funding Fair presented by SWRCB, 

DWR , I-Bank, HUD, and others at the Truckee Town Hall in August. 

B. County Auditor’s Correspondence-Information  and Signers Sheet 

 

 10. GENERAL MANAGER’S REPORT 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Central Valley Regional Water Quality Control Board (CVRWQCB) Correspondence 

 

 10. ADJOURNMENT 
 * Attachments 

 

The next scheduled meeting is WEDNESDAY, August 26th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
June 24, 2015 

10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9: 

1 potential case 

 

B. PUBLIC EMPLOYMENT 

Pursuant to Government Code Section 54957(c)(1) 

Title: General Manager 

 

C. CONFERENCE WITH LABOR NEGOTIATORS 

Pursuant to Government Code Section 54957.6 

Agency designated representatives: Gary Ghio, Interim General Manager, Harriet Steiner, 

Legal Counsel 

Unrepresented employee: General Manager 

 

 5. REPORT FROM CLOSED SESSION 

 

 6. 

* 

* 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 April Monthly Monitoring Report 

B. 2015 May Monthly Monitoring report 

 

 7. 

 

* 

* 

* 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of April 22, 2015 

B. Approval of Minutes of May 27, 2015- Adjournment 

C. Warrants- May 

D. Warrants-June 

E. April Financial Statement 

F. May Financial Statement 

 8. 

 

 

* 

* 

GENERAL MANAGER’S REPORT-Items for information and discussion 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Henderson Dam Repair Update- Staff will provide a status update 

C. System Status Report-Staff will provide an oral status update 

D. Central Valley Regional Water Quality Control Board (CVRWQCB) Correspondence 

 

 9. 

 

ADMINISTRATIVE MATTERS 

A. Consideration of Agreement for Appointment- General Manager 



* B. Resolution Adopting 2015-2016 Budget  

 

 10. ADJOURNMENT 
 * Attachments 

 

The next scheduled meeting is WEDNESDAY, July 22nd, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
June 3, 2015 

10:00 A.M. Regular Session 

THE AMADOR COUNTY HEALTH & HUMAN SERVICES OFFICE 

CONFERENCE ROOM “E” 
 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9: 

1 potential case 

 

B. PUBLIC EMPLOYMENT 

Pursuant to Government Code Section 54957(c)(1) 

Title: General Manager 

 

C. CONFERENCE WITH LABOR NEGOTIATORS 

Pursuant to Government Code Section 54957.6 

Agency designated representatives: Gary Ghio, Interim General Manager, Harriet Steiner, 

Legal Counsel 

Unrepresented employee: General Manager 

 

 5. REPORT FROM CLOSED SESSION 

 

 6. 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 April Monthly Monitoring Report 

 

 7. 

 

* 

* 

* 

 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of April 22, 2015 

B. Warrants 

C. April Financial Statement 

 8. 

 

 

* 

* 

GENERAL MANAGER’S REPORT-Items for information and discussion 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Henderson Dam Repair Update- Staff will provide a status update 

C. System Status Report-Staff will provide an oral status update 

D. Central Valley Regional Water Quality Control Board (CVRWQCB) Correspondence 

 

 9. 

 

ADMINISTRATIVE MATTERS 

A. Consideration of Agreement for Appointment- General Manager 

 

 10. ADJOURNMENT 
 * Attachments 



 

The next scheduled meeting is WEDNESDAY, June 24th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
May 27, 2015 

10:00 A.M. Regular Session 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

 4. CLOSED SESSION 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9: 

1 potential case 

 

B. PUBLIC EMPLOYMENT 

Pursuant to Government Code Section 54957(c)(1) 

Title: General Manager 

 

C. CONFERENCE WITH LABOR NEGOTIATORS 

Pursuant to Government Code Section 54957.6 

Agency designated representatives: Gary Ghio, Interim General Manager, Harriet Steiner, 

Legal Counsel 

Unrepresented employee: General Manager 

 

 5. REPORT FROM CLOSED SESSION 

 

 6. 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 April Monthly Monitoring Report 

 

 7. 

 

* 

* 

* 

 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of April 22, 2015 

B. Warrants 

C. April Financial Statement 

 8. 

 

 

* 

* 

GENERAL MANAGER’S REPORT-Items for information and discussion 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Henderson Dam Repair Update- Staff will provide a status update 

C. System Status Report-Staff will provide an oral status update 

D. Central Valley Regional Water Quality Control Board (CVRWQCB) Correspondence 

 

 9. 

 

ADMINISTRATIVE MATTERS 

A. Consideration of Agreement for Appointment- General Manager 

 

 10. ADJOURNMENT 
 * Attachments 

 



The next scheduled meeting is WEDNESDAY, June 24th, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  



Amador Regional Sanitation Authority    
“Servicing Amador City, Martell, & Sutter Creek” 

A G E N D A  
April 22, 2015 

10:00 A.M. Regular Session 

THE AMADOR COUNTY HEALTH & HUMAN SERVICES OFFICE 

CONFERENCE ROOM “E” 

 

 1. CALL TO ORDER AND ESTABLISH A QUORUM -10:00 A.M 
 

 2. PLEDGE OF ALLEGIANCE TO THE FLAG  

 

 3. PUBLIC FORUM – Discussion items only, no action to be taken.  Any person may address the Board at this time 

upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that requires 

action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent 

Board meeting.  Please note – there is a five (5) minute limit per topic. 
 

 4. 

* 

* 

 

INFORMATION/CORRESPONDENCE – For Information Only.   

A. 2015 February Monthly Monitoring Report 

B. 2015 March Monthly Monitoring Report 

 

 5. 

 

* 

* 

* 

* 

CONSENT AGENDA – Items listed on the consent agenda are considered routine and may be enacted in one motion.  

Any item may be removed for discussion at the request of the Board or the Public. 
A. Approval of Minutes of March 25, 2015 

B. Approval of Minutes of the April 7, 2015 Special Meeting 

C. Warrants 

D. March Financial Statement 

 

 6. 

 

 

ADMINISTRATIVE MATTERS 

A. General Manager position update 

 

 7. 

 

* 

* 

 

GENERAL MANAGER’S REPORT-Items for information and discussion 

A. Regional Study-Staff will provide an oral update regarding the status of the Regional Study 

B. Henderson Dam Repair Update- Staff will provide a status update 

C. System Status Report-Staff will provide an oral status update 

 

 8. 

* 

 

 

* 

CLOSED SESSION 

A. CONFERENCE WITH LEGAL COUNSEL-ANTICIPATED LITIGATION 

Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 59456.9: 

1 potential case 

B. CONFERENCE WITH REAL PROPERTY NEGOTIATORS 

Pursuant to Section 54954.5 

Property:  APN 11-090-022 

Agency Negotiator: Gary Ghio, Interim General Manager & Harriet Steiner, Attorney 

Under Negotiation: N/A 

 

 9. ADJOURNMENT 
 * Attachments 

 

The next scheduled meeting is WEDNESDAY, MAY 27
th

, 10:00 A.M at 

SUTTER CREEK COMMUNITY BUILDING 

33 CHURCH STREET, SUTTER CREEK 

 
Proceedings of the Meeting will be tape recorded.  In compliance with the Americans with Disabilities Act, if you need special assistance to 

participate in this meeting, please call (209) 267-5647. Notification 48 hours prior to the meeting will allow for reasonable arrangements to be made.  







In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to participate 
in this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 

Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 
 

Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 
(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 

Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 
Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 

118 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 
 

Amador Regional Sanitation Authority 

“Servicing Amador City, Martell, & Sutter Creek” 
 

MEETING AGENDA 
 

Wednesday – January 28, 2015 
 

AMADOR COUNTY HEALTH & HUMAN SERVICES OFFICE 
CONFERENCE ROOM “E” 

10877 Conductor Blvd. 
Sutter Creek, CA  95685 

 

11:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 

1. CALL TO ORDER 
 

2. PLEDGE OF ALLEGIANCE 
 

3. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board 
of Directors. 

 

4. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 
Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that 
requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent Board 
meeting.  Please note – there is a five (5) minute limit per topic. 

 

5. CHANGE OF REPRESENTATION ON ARSA BOARD FOR AMADOR CITY – Discussion/Action 
The ARSA Board will recognize and welcome Tim Knox from the Amador City Council.  Mr. Knox will 
replace outgoing Amador City Council representative Susan Bragstad. 

 

6. AGENDA: – Discussion and Action all matters. 
 

A. Approval of Minutes 
i. April 25, 2012 

ii. June 26, 2013 
iii. June 25, 2014 
iv. August 27, 2014 – Special Meeting 
v. August 27, 2014 

 

B. GENERAL MANAGER OPTIONS 
i. The Board will receive a report from the City of Sutter Creek regarding Sutter Creek City 

Manager acting as ARSA Manager. 
ii. The Board will provide direction to staff on the General Manager recruitment process. 

 

C. MANAGER’S REPORT – The Manager will provide the Board with a verbal report on any 
additional District matters and future agenda items. 

i. City of Ione – Request for State Water Resources Control Board Reimbursement for Annual 
Permit Fees - $14,929.00 - correspondence dated January 9, 2015. 

ii. Housekeeping Matters – Memorandum dated January 22, 2015 
iii. ARSA/Ione/CDCR Regional Water Recycling Study Update. 

 

7. CLOSED SESSION 
 

A. CONFERENCE WITH LEGAL COUNSEL - ANTICIPATED LITIGATION 
Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 54956.9: 1 potential case. 

 

ADJOURNMENT:  The meeting will adjourn to the next regular meeting of Wednesday, February 25, 2015. 



In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to participate 
in this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 

Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 
 

Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 
(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 

Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 
Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 

 

118 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 
 

Amador Regional Sanitation Authority 

“Servicing Amador City, Martell, & Sutter Creek” 
 
 
 
 

MEETING AGENDA 
 

Wednesday – December 17, 2014 
 

33 Church Street 
Sutter Creek, CA  95685 

 

10:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 
 

1. CALL TO ORDER 
 
2. PLEDGE OF ALLEGIANCE 

 
3. CLOSED SESSION 

 

A. CONFERENCE WITH LEGAL COUNSEL - ANTICIPATED LITIGATION 
Initiation of litigation pursuant to paragraph (4) of subdivision (d) of Section 54956.9: 1 potential case. 

 

4. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board 
of Directors. 

 
5. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 

Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that 
requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent Board 
meeting.  Please note – there is a five (5) minute limit per topic. 

 
6. AGENDA: – Discussion and Action all matters. 

 
A. GENERAL MANAGER OPTIONS 

The Board will discuss and provide direction to staff on options to fill the ARSA Manager position. 
 

B. MANAGER’S REPORT – The Manager will provide the Board with a verbal report on any 
additional District matters and future agenda items. 

i. California Water Boards (CVRWQCB) correspondence dated December 10, 2014 
IN SUPPORT OF REGIONAL WASTEWATER PLANNING EFFORTS FOR WESTERN 
AMADOR COUNTY. 

ii. Henderson Dam and Division of Safety of Dams (DSOD) requirements. 
iii. ARSA/Ione/CDCR Regional Water Recycling Study Update. 

 
ADJOURNMENT:  The meeting will adjourn to the next regular meeting of January 28, 2015. 



Amador Regional Sanitation Authority    

“Servicing Amador City, Martell, & Sutter Creek” 

 

MEETING 

CANCELLATION NOTICE 
 

The Amador Regional Sanitation Authority Board Meeting 
Scheduled for 

Wednesday, July 23, 2014 
Has Been Cancelled 

The next regular meeting of the ARSA Board will be held on: 

Wednesday, August 27, 2014 
10:00 A.M. 

Amador County Transportation Commission 

Conference Room 

117 Valley View Drive, Sutter Creek, CA 95685 
 

 
DATE POSTED:  Friday, July 18, 2014 

 

18 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 

 



 
In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to participate in 

this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 
Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 

 
Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 

(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 
Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 

Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 
 

118 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 
 

Amador Regional Sanitation Authority    

“Servicing Amador City, Martell, & Sutter Creek” 
 
 
 

AGENDA 
 

Wednesday – June 25, 2014 
 

Community Building 
33 Church Street 

Sutter Creek, CA  95685 
 

10:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 
 

1. CALL TO ORDER 
 

2. PLEDGE OF ALLEGIANCE 
 

3. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board of 
Directors. 

 

4. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 
Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that 
requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent Board 
meeting.  Please note – there is a five (5) minute limit per topic. 

 

5. AGENDA: – Discussion and Action all items. 
 

A. 2014-2015 Preliminary Budget review (discussion only). 
B. ARSA Water Recycling Grant #13-711-550. 

i. Status update (discussion only). 
ii. Ad-Hoc Committee Member selection (action requested). 

 
6. MANAGER’S REPORT:  Discussion only. 
 

A. The Manager will provide the Board with a verbal report on any additional District matters and future 
agenda items. 

 

7. CITY OF IONE UPDATE 
 
8. NEXT MEETING:  The next regular meeting is scheduled for Wednesday, July 23, 2014. 

 
9. ADJOURNMENT 
 



 
In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to participate in 

this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 
Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 

 
Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 

(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 
Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 

Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 
 

118 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 
 

Amador Regional Sanitation Authority    

“Servicing Amador City, Martell, & Sutter Creek” 
 
 
 

AGENDA 
 

Wednesday – May 28, 2014 
 

Community Building 
33 Church Street 

Sutter Creek, CA  95685 
 

10:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 
 

1. CALL TO ORDER 
 

2. PLEDGE OF ALLEGIANCE 
 

3. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board of 
Directors. 

 

4. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 
Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that 
requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent Board 
meeting.  Please note – there is a five (5) minute limit per topic. 

 

5. AGENDA: – Discussion and Action all items. 
 

A. Approval of Minutes – December 18, 2013 
 

6. MANAGER’S REPORT:  Discussion only. 
 

A. ARSA Water Recycling Grant #13-711-550 Status. 
B. Consulting Services Agreement between ARSA and HydroScience Engineers – Recycling Grant 

Feasibility Study. 
C. Henderson Dam – Dept. of Water Resources Inspection Report received April 21, 2014. 
D. Preston Dam – Dept. of Water Resources Inspection Report received May 19, 2014. 
E. Richardson and Company Audit Status - 2010/11, 2011/12, 2012/13. 
F. The Manager will provide the Board with a verbal report on any additional District matters and future 

agenda items. 
 

7. CITY OF IONE UPDATE 
 
8. NEXT MEETING:  The next regular meeting is scheduled for Wednesday, June 25, 2014. 

 
9. ADJOURNMENT 
 



 
In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to participate in 

this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 
Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 

 
Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 

(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 
Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 

Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 
 

118 Main Street  Sutter Creek, CA 95685  TELEPHONE (209) 267-5647  FAX (209) 267-0639  TTY 711 
 

Amador Regional Sanitation Authority    

“Servicing Amador City, Martell, & Sutter Creek” 
 
 
 

AGENDA 
 

Wednesday – March 26, 2014 
 

Community Building 
33 Church Street 

Sutter Creek, CA  95685 
 

10:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 
 

1. CALL TO ORDER 
 

2. PLEDGE OF ALLEGIANCE 
 

3. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board of 
Directors. 

 

4. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 
Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter that 
requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a subsequent Board 
meeting.  Please note – there is a five (5) minute limit per topic. 

 

5. AGENDA: – Discussion and Action all items. 
 

A. REQUEST FOR PROPOSALS (RFP) FOR ARSA DISPOSAL OPERATIONS AND MAINTENANCE. 
The Ad-Hoc Committee performed their review of the RFP’s received on March 3, 2014 from AQuality 
Water Management and PERC Water on March 12, 2014.  The Ad-Hoc Committee will review their 
findings and recommendation to the Board. 
 

6. MANAGER’S REPORT:  Discussion only. 
 

A. Budget Summary & Monthly Expense Report 2013/2014 at December 31, 2013. 
B. ARSA Water Recycling Study Grant 
C. The Manager will provide the Board with a verbal report on any additional District matters and future 

agenda items. 
 

7. CITY OF IONE UPDATE 
 
8. NEXT MEETING:  The next regular meeting is scheduled for Wednesday, April 23, 2014. 

 
9. ADJOURNMENT 
 



In compliance with the Americans with Disabilities Act, if you are a disabled person and you need a disability-related modification or accommodation to 
participate in this meeting, please contact Mary Beth Van Voorhis at (209) 267-5647 ext. 245 or (209) 267-0639 (fax). 

Requests must be made as early as possible, and at least two-full business days before the start of the meeting. 
 

Any writing that is distributed to a majority of the Board by any person in connection with an agenda item is a disclosable public record 
(subject to any exemption under the Public Records Act) and is available for inspection at the City of Sutter Creek, 

Amador Regional Sanitation Authority (ARSA), 18 Main St., Sutter Creek, CA 95685 during regular business hours. 
Any public documents distributed to the Board less than 72 hours prior to a meeting will be available at the City of Sutter Creek. 

AMADOR REGIONAL SANITATION AUTHORITY 
 

AGENDA 
 

Wednesday – May 22, 2013 
Community Building 

33 Church Street 
Sutter Creek, CA  95685 

 

10:00 A.M. 
 

PROCEEDINGS OF THIS MEETING ARE TAPE RECORDED. 
PLEASE TURN OFF ALL CELL PHONES, PAGERS AND WIRELESS DEVICES. 

 
 
 
 

1. CALL TO ORDER 
 

2. PLEDGE OF ALLEGIANCE 
 

3. AGENDA:  Approval of agenda for this date; any and all off-agenda items must be approved by the Board of 
Directors. 

 

4. PUBLIC MATTERS NOT ON AGENDA:  Discussion items only, no action to be taken.  Any person may address the 
Board at this time upon any subject within the jurisdiction of the Amador Regional Sanitation Authority; however, any matter 
that requires action may be referred to staff and/or Committee for a report and recommendation for possible action at a 
subsequent Board meeting.  Please note – there is a five (5) minute limit per topic. 

 

5. CHANGE OF REPRESENTATION ON ARSA BOARD FOR AMADOR CITY – Discussion / Action 
The ARSA Board will recognize and welcome Tim Knox from the Amador City Council.  Mr. Knox will be replacing 
outgoing Amador City Council representative John Swift. 

 

6. CONSENT AGENDA:  Items listed on the consent agenda are considered routine and may be enacted by one motion.  
Any item may be removed for discussion and made a part of the regular agenda at the request of a Board member(s). 

 

A. Approval of Minutes – April 1, 2013 
 

7. AGENDA: – Discussion / Action all items. 
 

A. Approval of Monthly Expenditure Reports March 31, 2013 $14,564.25 
 

8. MANAGERS REPORT:  Discussion only. 
 

A. The Manager will provide the Board with a verbal report on additional District matters and future 
agenda items. 
 Recycled water planning grant and scope of work project update. 
 Update on Central Valley Regional Water Quality Control Board Inspection 
 

9. CITY OF IONE UPDATE 
 

10. NEXT MEETING:  The next regular meeting is scheduled for Wednesday, June 26, 2013. 
 

11. ADJOURNMENT 
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APPENDIX C 
ARSA, City of Ione, and CDCR 

Regional Water Recycling Feasibility Study  
Water Balances developed by Dexter Wilson 
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Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 377.41 Acre‐Ft of Storarage is Required

Remove Preston 113.17 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 80.81 66.26 51.26 36.03 33.79 33.12 34.24 35.13 41.18 51.70 77.23 77.90 618.65

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 84.61 70.06 85.86 70.63 68.39 67.72 68.84 69.73 44.98 55.50 81.03 81.70 849.05
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 91.14 167.50 261.41 310.38 305.84 307.65 298.79 235.16 149.59 103.28 73.51 82.35 2386.59
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 6.14 2.66 26.41 75.38 70.84 72.65 122.54 117.66 90.84 103.28 73.51 82.35 844.25

Ione
Ione Wastewater Effluent AF 26.95 30.69 28.20 28.20 29.44 25.70 25.70 24.46 24.46 24.46 24.46 25.70 318.43
Total Water Influent to Ione AF 33.09 33.35 54.61 103.57 100.28 98.35 148.24 142.12 115.29 127.74 97.96 108.06 1162.68

Discharge‐Irrigation
Water Available for Application AF 33.09 33.35 54.61 103.57 100.28 98.35 148.24 142.12 115.29 127.74 97.96 108.06 1162.68
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 33.09 33.35 54.61 103.57 100.28 98.35 58.94 ‐0.30 ‐49.52 ‐14.34 ‐6.54 88.57 500.06

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 33.09 33.35 54.61 103.57 100.28 98.35 58.94 0.00 0.00 0.00 0.00 88.57 570.76
Applied Water to Perc Ponds AF 33.09 16.97 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 0.00 0.00 0.00 0.00 18.11 60.46
Water in Storage from previous Month AF 0.00 35.93 58.31 58.31 58.31 58.31 58.31 58.31 53.60 47.98 43.20 39.92 570.48
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 35.93 74.68 117.57 163.94 159.65 158.80 115.04 53.60 47.98 43.20 39.92 128.77 1139.09
Extra Effluent to Pond 5 AF 0.00 16.37 59.26 105.63 101.35 100.49 56.73 0.00 0.00 0.00 0.00 70.46 510.30

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 21.55 52.17 52.17 52.17 52.17 52.17 49.56 46.60 0.00 0.00 380.53
Influent AF 0.00 16.37 59.26 105.63 101.35 100.49 56.73 0.00 0.00 0.00 0.00 70.46 510.30
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.08 0.31 0.65 1.17 1.96 2.63 2.96 2.37 0.00 0.00 12.13
Discharge to Needed Proposed Storage AF 0.00 0.00 31.35 106.78 101.94 101.68 55.52 0.00 0.00 0.00 0.00 19.50 416.77
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 59.02 88.53 16.51 164.06
End of Month Storage AF 1.97 21.55 52.17 52.17 52.17 52.17 52.17 49.56 46.60 0.00 0.00 35.66 416.19

Needed Proposed Storage
Pond 5 Influent AF 0.00 0.00 31.35 106.78 101.94 101.68 55.52 0.00 0.00 0.00 0.00 19.50 416.77
Water in Storage from Previous Month AF 0.00 0.00 0.00 31.35 138.13 240.07 341.75 321.61 200.97 61.34 0.00 0.00 1335.22
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 75.66 120.65 139.62 61.34 0.00 0.00 397.27
End of Month Storage AF 0.00 0.00 31.35 138.13 240.07 341.75 321.61 200.97 61.34 0.00 0.00 19.50 1354.72

Spray Fields (summer only)
Acres Required 113.17
AF Required 75.66 120.65 139.62 120.36 88.53 16.51 561.33
Discharge from Proposed Storage to Spray Fields 75.66 120.65 139.62 61.34 0.00 0.00 397.27
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 59.02 88.53 16.51 164.06

CDCR 230 AFY: 2016 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2016, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 461.15 Acre‐Ft of Storarage is Required

Remove Preston 145.71 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 98.30 80.60 62.35 43.83 41.10 40.29 41.65 42.74 50.09 62.89 93.94 94.76 752.54

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 102.10 84.40 96.95 78.43 75.70 74.89 76.25 77.34 53.89 66.69 97.74 98.56 982.94
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 108.63 181.84 272.51 318.18 313.15 314.82 306.20 242.77 158.50 114.47 90.22 99.21 2520.47
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 23.63 17.00 37.51 83.18 78.15 79.82 129.95 125.27 99.75 114.47 90.22 99.21 978.13

Ione
Ione Wastewater Effluent AF 30.85 34.59 32.10 32.10 33.34 29.61 29.61 28.36 28.36 28.36 28.36 29.61 365.23
Total Water Influent to Ione AF 54.48 51.59 69.60 115.27 111.49 109.42 159.56 153.63 128.11 142.83 118.58 128.82 1343.37

Discharge‐Irrigation
Water Available for Application AF 54.48 51.59 69.60 115.27 111.49 109.42 159.56 153.63 128.11 142.83 118.58 128.82 1343.37
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 54.48 51.59 69.60 115.27 111.49 109.42 70.25 11.21 ‐36.71 0.74 14.08 109.32 680.75

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 54.48 51.59 69.60 115.27 111.49 109.42 70.25 11.21 0.00 0.74 14.08 109.32 717.46
Applied Water to Perc Ponds AF 54.48 ‐4.42 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.00 0.74 12.93 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 57.32 58.31 58.31 58.31 58.31 58.31 58.31 58.31 52.69 48.66 58.31 625.14
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 57.32 114.31 132.57 175.64 170.86 169.87 126.36 64.80 52.69 48.66 59.45 167.91 1340.45
Extra Effluent to Pond 5 AF 0.00 56.01 74.26 117.33 112.56 111.56 68.05 6.49 0.00 0.00 1.15 109.60 657.00

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 416.23
Influent AF 0.00 56.01 74.26 117.33 112.56 111.56 68.05 6.49 0.00 0.00 1.15 109.60 657.00
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.53
Discharge to Needed Proposed Storage AF 0.00 9.01 76.85 118.48 113.15 112.75 66.83 3.88 0.00 0.00 0.00 58.64 559.59
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.52 113.98 21.26 221.75
End of Month Storage AF 1.97 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 30.91 447.14

Needed Proposed Storage
Pond 5 Influent AF 0.00 9.01 76.85 118.48 113.15 112.75 66.83 3.88 0.00 0.00 0.00 58.64 559.59
Water in Storage from Previous Month AF 0.00 0.00 9.01 85.86 204.34 317.49 430.24 399.66 248.21 68.45 0.00 0.00 1763.27
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 97.41 155.33 179.76 68.45 0.00 0.00 500.95
End of Month Storage AF 0.00 9.01 85.86 204.34 317.49 430.24 399.66 248.21 68.45 0.00 0.00 58.64 1821.91

Spray Fields (summer only)
Acres Required 145.71
AF Required 97.41 155.33 179.76 154.97 113.98 21.26 722.70
Discharge from Proposed Storage to Spray Fields 97.41 155.33 179.76 68.45 0.00 0.00 500.95
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 86.52 113.98 21.26 221.75

CDCR 230 AFY: 2021 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2021, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 545.03 Acre‐Ft of Storarage is Required

Remove Preston 183.30 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 116.02 95.12 73.58 51.73 48.51 47.55 49.15 50.44 59.12 74.23 110.87 111.84 888.16

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 119.82 98.92 108.18 86.33 83.11 82.15 83.75 85.04 62.92 78.03 114.67 115.64 1118.56
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 126.35 196.36 283.74 326.08 320.56 322.08 313.70 250.47 167.53 125.81 107.15 116.29 2656.09
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 41.35 31.52 48.74 91.08 85.56 87.08 137.45 132.97 108.78 125.81 107.15 116.29 1113.75

Ione
Ione Wastewater Effluent AF 34.75 38.49 36.00 36.00 37.24 33.51 33.51 32.26 32.26 32.26 32.26 33.51 412.04
Total Water Influent to Ione AF 76.10 70.01 84.73 127.07 122.80 120.58 170.96 165.23 141.04 158.07 139.41 149.80 1525.80

Discharge‐Irrigation
Water Available for Application AF 76.10 70.01 84.73 127.07 122.80 120.58 170.96 165.23 141.04 158.07 139.41 149.80 1525.80
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 76.10 70.01 84.73 127.07 122.80 120.58 81.65 22.81 ‐23.78 15.98 34.91 130.31 863.18

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 76.10 70.01 84.73 127.07 122.80 120.58 81.65 22.81 0.00 15.98 34.91 130.31 886.96
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.00 10.39 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 52.69 58.31 58.31 635.78
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 78.94 133.73 147.70 187.44 182.17 181.03 137.76 76.40 52.69 63.90 89.94 188.89 1520.59
Extra Effluent to Pond 5 AF 20.63 75.42 89.39 129.13 123.87 122.72 79.45 18.10 0.00 5.59 31.63 130.58 826.50

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 22.60 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 436.86
Influent AF 20.63 75.42 89.39 129.13 123.87 122.72 79.45 18.10 0.00 5.59 31.63 130.58 826.50
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.09 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.61
Discharge to Needed Proposed Storage AF 0.00 48.97 91.98 130.28 124.46 123.91 78.23 15.48 0.00 0.00 0.00 79.62 692.94
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 125.71 143.38 26.74 295.83
End of Month Storage AF 22.60 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 25.43 462.28

Needed Proposed Storage
Pond 5 Influent AF 0.00 48.97 91.98 130.28 124.46 123.91 78.23 15.48 0.00 0.00 0.00 79.62 692.94
Water in Storage from Previous Month AF 0.00 0.00 48.97 140.95 271.23 395.69 519.61 475.30 295.38 69.24 0.00 0.00 2216.37
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 122.54 195.40 226.14 69.24 0.00 0.00 613.32
End of Month Storage AF 0.00 48.97 140.95 271.23 395.69 519.61 475.30 295.38 69.24 0.00 0.00 79.62 2295.99

Spray Fields (summer only)
Acres Required 183.30
AF Required 122.54 195.40 226.14 194.95 143.38 26.74 909.15
Discharge from Proposed Storage to Spray Fields 122.54 195.40 226.14 69.24 0.00 0.00 613.32
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 125.71 143.38 26.74 295.83

CDCR 230 AFY: 2026 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2026, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 627.35 Acre‐Ft of Storarage is Required

Remove Preston 220.18 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 133.28 109.28 84.54 59.42 55.73 54.62 56.47 57.95 67.92 85.28 127.38 128.48 1020.35

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 137.08 113.08 119.14 94.02 90.33 89.22 91.07 92.55 71.72 89.08 131.18 132.28 1250.75
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 143.62 210.52 294.69 333.77 327.78 329.15 321.02 257.97 176.32 136.85 123.65 132.93 2788.29
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 58.62 45.68 59.69 98.77 92.78 94.15 144.77 140.47 117.57 136.85 123.65 132.93 1245.95

Ione
Ione Wastewater Effluent AF 38.65 42.39 39.90 39.90 41.14 37.41 37.41 36.16 36.16 36.16 36.16 37.41 458.85
Total Water Influent to Ione AF 97.27 88.07 99.59 138.67 133.93 131.56 182.18 176.63 153.74 173.01 159.81 170.34 1704.79

Discharge‐Irrigation
Water Available for Application AF 97.27 88.07 99.59 138.67 133.93 131.56 182.18 176.63 153.74 173.01 159.81 170.34 1704.79
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 97.27 88.07 99.59 138.67 133.93 131.56 92.87 34.22 ‐11.08 30.93 55.31 150.85 1042.18

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 97.27 88.07 99.59 138.67 133.93 131.56 92.87 34.22 0.00 30.93 55.31 150.85 1053.26
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.00 10.39 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 52.69 58.31 58.31 635.78
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 100.10 151.79 162.56 199.04 193.30 192.00 148.98 87.81 52.69 78.84 110.34 209.43 1686.89
Extra Effluent to Pond 5 AF 41.79 93.48 104.25 140.73 134.99 133.69 90.67 29.50 0.00 20.54 52.03 151.12 992.80

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 43.77 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 458.02
Influent AF 41.79 93.48 104.25 140.73 134.99 133.69 90.67 29.50 0.00 20.54 52.03 151.12 992.80
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.17 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.69
Discharge to Needed Proposed Storage AF 0.00 88.11 106.84 141.88 135.58 134.89 89.45 26.89 0.00 14.93 0.00 100.16 838.73
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 164.08 157.30 32.12 353.50
End of Month Storage AF 43.77 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 20.05 478.07

Needed Proposed Storage
Pond 5 Influent AF 0.00 88.11 106.84 141.88 135.58 134.89 89.45 26.89 0.00 14.93 0.00 100.16 838.73
Water in Storage from Previous Month AF 0.00 0.00 88.11 194.95 336.83 472.41 607.30 549.56 341.73 70.09 14.93 0.00 2675.93
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 147.19 234.72 271.64 70.09 14.93 0.00 738.57
End of Month Storage AF 0.00 88.11 194.95 336.83 472.41 607.30 549.56 341.73 70.09 14.93 0.00 100.16 2776.09

Spray Fields (summer only)
Acres Required 220.18
AF Required 147.19 234.72 271.64 234.17 172.23 32.12 1092.08
Discharge from Proposed Storage to Spray Fields 147.19 234.72 271.64 70.09 14.93 0.00 738.57
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 164.08 157.30 32.12 353.50

CDCR 230 AFY: 2031 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2031, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 719.13 Acre‐Ft of Storarage is Required

Remove Preston 253.28 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 148.12 121.44 93.95 66.04 61.93 60.70 62.76 64.40 75.48 94.77 141.55 142.78 1133.91

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 151.92 125.24 128.55 100.64 96.53 95.30 97.36 99.00 79.28 98.57 145.35 146.58 1364.31
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 158.45 222.68 304.10 340.38 333.99 335.23 327.31 264.42 183.88 146.34 137.83 147.23 2901.85
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 73.45 57.84 69.10 105.38 98.99 100.23 151.06 146.92 125.13 146.34 137.83 147.23 1359.51

Ione
Ione Wastewater Effluent AF 42.55 46.29 43.80 43.80 45.05 41.31 41.31 40.06 40.06 40.06 40.06 41.31 505.65
Total Water Influent to Ione AF 116.00 104.13 112.90 149.18 144.03 141.54 192.36 186.98 165.19 186.40 177.89 188.54 1865.16

Discharge‐Irrigation
Water Available for Application AF 116.00 104.13 112.90 149.18 144.03 141.54 192.36 186.98 165.19 186.40 177.89 188.54 1865.16
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 116.00 104.13 112.90 149.18 144.03 141.54 103.06 44.57 0.38 44.32 73.39 169.05 1202.54

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 116.00 104.13 112.90 149.18 144.03 141.54 103.06 44.57 0.38 44.32 73.39 169.05 1202.54
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.38 10.02 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 53.07 58.31 58.31 636.16
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 118.84 167.85 175.87 209.55 203.40 201.98 159.16 98.16 53.07 92.61 128.42 227.63 1836.55
Extra Effluent to Pond 5 AF 60.53 109.54 117.56 151.24 145.09 143.67 100.85 39.85 0.00 34.31 70.11 169.32 1142.08

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 466.43
Influent AF 60.53 109.54 117.56 151.24 145.09 143.67 100.85 39.85 0.00 34.31 70.11 169.32 1142.08
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.72
Discharge to Needed Proposed Storage AF 10.33 112.55 120.15 152.39 145.69 144.87 99.64 37.24 0.00 28.70 17.94 118.36 987.85
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 198.36 169.43 19.02 386.80
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 33.16 499.58

Needed Proposed Storage
Pond 5 Influent AF 10.33 112.55 120.15 152.39 145.69 144.87 99.64 37.24 0.00 28.70 17.94 118.36 987.85
Water in Storage from Previous Month AF 0.00 10.33 122.88 243.03 395.42 541.11 685.97 616.28 383.51 71.02 28.70 17.94 3116.19
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 169.32 270.02 312.48 71.02 28.70 17.94 869.49
End of Month Storage AF 10.33 122.88 243.03 395.42 541.11 685.97 616.28 383.51 71.02 28.70 17.94 118.36 3234.56

Spray Fields (summer only)
Acres Required 253.28
AF Required 169.32 270.02 312.48 269.38 198.13 36.96 1256.29
Discharge from Proposed Storage to Spray Fields 169.32 270.02 312.48 71.02 28.70 17.94 869.49
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 198.36 169.43 19.02 386.80

CDCR 230 AFY: 2036 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2036, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 538.28 Acre‐Ft of Storarage is Required

Remove Preston 173.42 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 85.68 70.25 54.35 38.20 35.83 35.12 36.30 37.25 43.66 54.82 81.88 82.60 655.95

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 91.28 75.85 105.69 89.54 87.17 86.46 87.64 88.59 49.26 60.42 87.49 88.20 997.59
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 97.81 173.29 281.24 329.29 324.62 326.38 317.59 254.02 153.87 108.20 79.96 88.85 2535.12
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 12.81 8.45 46.24 94.29 89.62 91.38 141.34 136.52 95.12 108.20 79.96 88.85 992.78

Ione
Ione Wastewater Effluent AF 40.46 44.20 41.71 41.71 42.95 39.21 39.21 37.97 37.97 37.97 37.97 39.21 480.54
Total Water Influent to Ione AF 53.27 52.65 87.95 135.99 132.57 130.60 180.56 174.49 133.09 146.16 117.93 128.07 1473.32

Discharge‐Irrigation
Water Available for Application AF 53.27 52.65 87.95 135.99 132.57 130.60 180.56 174.49 133.09 146.16 117.93 128.07 1473.32
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 53.27 52.65 87.95 135.99 132.57 130.60 91.25 32.07 ‐31.73 4.08 13.43 108.57 810.71

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 53.27 52.65 87.95 135.99 132.57 130.60 91.25 32.07 0.00 4.08 13.43 108.57 842.43
Applied Water to Perc Ponds AF 53.27 ‐3.21 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.00 4.08 9.59 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 56.11 58.31 58.31 58.31 58.31 58.31 58.31 58.31 52.69 52.00 58.31 627.27
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 56.11 114.17 150.91 196.36 191.94 191.04 147.36 85.66 52.69 52.00 62.15 167.16 1467.55
Extra Effluent to Pond 5 AF 0.00 55.86 92.60 138.05 133.63 132.73 89.05 27.36 0.00 0.00 3.84 108.85 781.97

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 416.23
Influent AF 0.00 55.86 92.60 138.05 133.63 132.73 89.05 27.36 0.00 0.00 3.84 108.85 781.97
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.53
Discharge to Needed Proposed Storage AF 0.00 8.86 95.20 139.20 134.23 133.93 87.83 24.74 0.00 0.00 0.00 57.89 681.87
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 75.23 135.66 25.30 236.19
End of Month Storage AF 1.97 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 26.87 443.09

Needed Proposed Storage
Pond 5 Influent AF 0.00 8.86 95.20 139.20 134.23 133.93 87.83 24.74 0.00 0.00 0.00 57.89 681.87
Water in Storage from Previous Month AF 0.00 0.00 8.86 104.06 243.26 377.48 511.41 483.30 323.17 109.21 0.00 0.00 2160.75
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 115.93 184.88 213.96 109.21 0.00 0.00 623.98
End of Month Storage AF 0.00 8.86 104.06 243.26 377.48 511.41 483.30 323.17 109.21 0.00 0.00 57.89 2218.64

Spray Fields (summer only)
Acres Required 173.42
AF Required 115.93 184.88 213.96 184.44 135.66 25.30 860.17
Discharge from Proposed Storage to Spray Fields 115.93 184.88 213.96 109.21 0.00 0.00 623.98
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 75.23 135.66 25.30 236.19

CDCR 341 AFY: 2016 High Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2016, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 744.81 Acre‐Ft of Storarage is Required

Remove Preston 263.46 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 115.57 94.76 73.30 51.53 48.33 47.37 48.97 50.25 58.89 73.94 110.45 111.41 884.76

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 121.17 100.36 124.64 102.87 99.67 98.70 100.31 101.59 64.49 79.54 116.05 117.01 1226.40
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 127.70 197.80 300.20 342.61 337.12 338.63 330.26 267.01 169.10 127.32 108.53 117.66 2763.94
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 42.70 32.96 65.20 107.61 102.12 103.63 154.01 149.51 110.35 127.32 108.53 117.66 1221.60

Ione
Ione Wastewater Effluent AF 57.87 61.61 59.12 59.12 60.36 56.62 56.62 55.38 55.38 55.38 55.38 56.62 689.46
Total Water Influent to Ione AF 100.57 94.57 124.31 166.73 162.48 160.25 210.63 204.89 165.73 182.70 163.90 174.29 1911.05

Discharge‐Irrigation
Water Available for Application AF 100.57 94.57 124.31 166.73 162.48 160.25 210.63 204.89 165.73 182.70 163.90 174.29 1911.05
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 100.57 94.57 124.31 166.73 162.48 160.25 121.32 62.47 0.91 40.61 59.40 154.79 1248.44

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 100.57 94.57 124.31 166.73 162.48 160.25 121.32 62.47 0.91 40.61 59.40 154.79 1248.44
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 0.91 9.48 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 53.61 58.31 58.31 636.69
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 103.41 158.28 187.28 227.10 221.85 220.70 177.43 116.07 53.61 89.44 114.43 213.38 1882.98
Extra Effluent to Pond 5 AF 45.10 99.97 128.97 168.79 163.54 162.39 119.12 57.76 0.00 31.13 56.13 155.07 1187.98

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 47.07 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 461.33
Influent AF 45.10 99.97 128.97 168.79 163.54 162.39 119.12 57.76 0.00 31.13 56.13 155.07 1187.98
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.18 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.70
Discharge to Needed Proposed Storage AF 0.00 97.90 131.56 169.94 164.13 163.58 117.90 55.15 0.00 25.53 3.95 104.11 1033.76
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 162.07 180.56 34.49 377.12
End of Month Storage AF 47.07 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 17.68 479.01

Needed Proposed Storage
Pond 5 Influent AF 0.00 97.90 131.56 169.94 164.13 163.58 117.90 55.15 0.00 25.53 3.95 104.11 1033.76
Water in Storage from Previous Month AF 0.00 0.00 97.90 229.47 399.40 563.54 727.12 668.90 443.18 118.14 25.53 3.95 3277.13
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 176.13 280.87 325.04 118.14 25.53 3.95 929.65
End of Month Storage AF 0.00 97.90 229.47 399.40 563.54 727.12 668.90 443.18 118.14 25.53 3.95 104.11 3381.24

Spray Fields (summer only)
Acres Required 263.46
AF Required 176.13 280.87 325.04 280.21 206.09 38.44 1306.77
Discharge from Proposed Storage to Spray Fields 176.13 280.87 325.04 118.14 25.53 3.95 929.65
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 162.07 180.56 34.49 377.12

CDCR 341 AFY: 2021 High Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2021, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 992.48 Acre‐Ft of Storarage is Required

Remove Preston 360.54 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 145.46 119.26 92.26 64.85 60.82 59.61 61.63 63.24 74.12 93.07 139.01 140.22 1113.57

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 151.06 124.86 143.60 116.19 112.16 110.95 112.97 114.58 79.72 98.67 144.61 145.82 1455.22
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 157.59 222.31 319.16 355.94 349.61 350.88 342.92 280.01 184.33 146.44 137.09 146.47 2992.75
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 72.59 57.47 84.16 120.94 114.61 115.88 166.67 162.51 125.58 146.44 137.09 146.47 1450.41

Ione
Ione Wastewater Effluent AF 75.28 79.02 76.53 76.53 77.77 74.03 74.03 72.79 72.79 72.79 72.79 74.03 898.37
Total Water Influent to Ione AF 147.87 136.48 160.68 197.47 192.39 189.91 240.70 235.30 198.37 219.23 209.88 220.51 2348.78

Discharge‐Irrigation
Water Available for Application AF 147.87 136.48 160.68 197.47 192.39 189.91 240.70 235.30 198.37 219.23 209.88 220.51 2348.78
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 147.87 136.48 160.68 197.47 192.39 189.91 151.40 92.88 33.55 77.15 105.38 201.01 1686.17

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 147.87 136.48 160.68 197.47 192.39 189.91 151.40 92.88 33.55 77.15 105.38 201.01 1686.17
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 5.61 4.78 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 641.40
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 150.71 200.20 223.65 257.83 251.76 250.36 207.50 146.47 86.25 130.68 160.41 259.60 2325.41
Extra Effluent to Pond 5 AF 92.40 141.89 165.34 199.52 193.45 192.05 149.19 88.16 27.94 72.37 102.10 201.29 1625.71

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 469.54
Influent AF 92.40 141.89 165.34 199.52 193.45 192.05 149.19 88.16 27.94 72.37 102.10 201.29 1625.71
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 0.00 0.00 12.88
Discharge to Needed Proposed Storage AF 42.20 144.90 167.93 200.67 194.04 193.24 147.98 85.55 24.82 69.72 49.93 150.33 1471.32
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 252.31 212.31 2.68 467.29
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 49.49 519.03

Needed Proposed Storage
Pond 5 Influent AF 42.20 144.90 167.93 200.67 194.04 193.24 147.98 85.55 24.82 69.72 49.93 150.33 1471.32
Water in Storage from Previous Month AF 0.00 42.20 187.10 355.03 555.70 749.74 942.99 849.94 551.13 131.15 69.72 49.93 4484.63
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 241.03 384.36 444.81 131.15 69.72 49.93 1320.99
End of Month Storage AF 42.20 187.10 355.03 555.70 749.74 942.99 849.94 551.13 131.15 69.72 49.93 150.33 4634.97

Spray Fields (summer only)
Acres Required 360.54
AF Required 241.03 384.36 444.81 383.46 282.03 52.60 1788.28
Discharge from Proposed Storage to Spray Fields 241.03 384.36 444.81 131.15 69.72 49.93 1320.99
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 252.31 212.31 2.68 467.29

CDCR 341 AFY: 2026 High Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2026, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 1210.22 Acre‐Ft of Storarage is Required

Remove Preston 457.24 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 175.13 143.59 111.08 78.08 73.23 71.77 74.20 76.14 89.24 112.05 167.37 168.82 1340.70

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 180.73 149.19 162.42 129.42 124.57 123.11 125.54 127.48 94.84 117.65 172.97 174.42 1682.34
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 187.26 246.63 337.97 369.17 362.02 363.04 355.49 292.91 199.45 165.42 165.44 175.07 3219.88
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 102.26 81.79 102.97 134.17 127.02 128.04 179.24 175.41 140.70 165.42 165.44 175.07 1677.54

Ione
Ione Wastewater Effluent AF 92.69 96.43 93.94 93.94 95.18 91.44 91.44 90.20 90.20 90.20 90.20 91.44 1107.29
Total Water Influent to Ione AF 194.95 178.22 196.91 228.10 222.20 219.48 270.68 265.60 230.90 255.62 255.64 266.52 2784.83

Discharge‐Irrigation
Water Available for Application AF 194.95 178.22 196.91 228.10 222.20 219.48 270.68 265.60 230.90 255.62 255.64 266.52 2784.83
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 194.95 178.22 196.91 228.10 222.20 219.48 181.38 123.19 66.08 113.54 151.14 247.02 2122.21

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 194.95 178.22 196.91 228.10 222.20 219.48 181.38 123.19 66.08 113.54 151.14 247.02 2122.21
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 5.61 4.78 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 641.40
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 197.79 241.93 259.87 288.47 281.57 279.93 237.48 176.78 118.77 167.07 206.17 305.61 2761.45
Extra Effluent to Pond 5 AF 139.48 183.62 201.57 230.16 223.26 221.62 179.17 118.47 60.47 108.76 147.86 247.30 2061.75

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 469.54
Influent AF 139.48 183.62 201.57 230.16 223.26 221.62 179.17 118.47 60.47 108.76 147.86 247.30 2061.75
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 0.00 0.00 12.88
Discharge to Needed Proposed Storage AF 89.28 186.63 204.16 231.31 223.86 222.81 177.96 115.86 57.35 106.11 95.69 196.34 1907.36
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 334.32 251.56 0.00 585.88
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 52.17 521.71

Needed Proposed Storage
Pond 5 Influent AF 89.28 186.63 204.16 231.31 223.86 222.81 177.96 115.86 57.35 106.11 95.69 196.34 1907.36
Water in Storage from Previous Month AF 0.00 89.28 275.91 480.07 711.38 935.24 1158.05 1030.33 658.75 151.98 106.11 95.69 5692.79
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 305.67 487.45 564.11 151.98 106.11 66.71 1682.04
End of Month Storage AF 89.28 275.91 480.07 711.38 935.24 1158.05 1030.33 658.75 151.98 106.11 95.69 225.32 5918.10

Spray Fields (summer only)
Acres Required 457.24
AF Required 305.67 487.45 564.11 486.31 357.67 66.71 2267.92
Discharge from Proposed Storage to Spray Fields 305.67 487.45 564.11 151.98 106.11 66.71 1682.04
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 334.32 251.56 0.00 585.88

CDCR 341 AFY: 2031 High Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2031, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 1416.52 Acre‐Ft of Storarage is Required

Remove Preston 549.94 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 202.14 165.74 128.21 90.12 84.52 82.84 85.64 87.88 103.01 129.33 193.18 194.86 1547.48

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 207.74 171.34 179.55 141.46 135.86 134.18 136.98 139.22 108.61 134.93 198.78 200.46 1889.13
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 214.27 268.78 355.11 381.21 373.31 374.11 366.93 304.65 213.21 182.71 191.26 201.11 3426.66
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 129.27 103.94 120.11 146.21 138.31 139.11 190.68 187.15 154.46 182.71 191.26 201.11 1884.32

Ione
Ione Wastewater Effluent AF 110.29 114.03 111.54 111.54 112.78 109.04 109.04 107.80 107.80 107.80 107.80 109.04 1318.49
Total Water Influent to Ione AF 239.56 217.96 231.64 257.75 251.10 248.15 299.73 294.95 262.26 290.50 299.05 310.16 3202.81

Discharge‐Irrigation
Water Available for Application AF 239.56 217.96 231.64 257.75 251.10 248.15 299.73 294.95 262.26 290.50 299.05 310.16 3202.81
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 239.56 217.96 231.64 257.75 251.10 248.15 210.42 152.53 97.44 148.42 194.55 290.66 2540.19

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 239.56 217.96 231.64 257.75 251.10 248.15 210.42 152.53 97.44 148.42 194.55 290.66 2540.19
Applied Water to Perc Ponds AF 55.47 ‐5.41 ‐4.66 ‐2.06 ‐1.06 ‐2.14 2.20 4.71 5.61 4.78 3.28 ‐0.28 60.46
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 641.40
Summative Ponds Percolation Rate AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 242.40 281.68 294.61 318.11 310.47 308.60 266.53 206.13 150.14 201.95 249.58 349.25 3179.44
Extra Effluent to Pond 5 AF 184.09 223.37 236.30 259.80 252.16 250.29 208.22 147.82 91.83 143.64 191.28 290.94 2479.73

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 469.54
Influent AF 184.09 223.37 236.30 259.80 252.16 250.29 208.22 147.82 91.83 143.64 191.28 290.94 2479.73
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 0.00 0.00 12.88
Discharge to Needed Proposed Storage AF 133.89 226.38 238.89 260.95 252.75 251.48 207.00 145.20 88.72 140.99 139.10 239.98 2325.34
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 412.02 289.19 0.00 701.21
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 52.17 521.71

Needed Proposed Storage
Pond 5 Influent AF 133.89 226.38 238.89 260.95 252.75 251.48 207.00 145.20 88.72 140.99 139.10 239.98 2325.34
Water in Storage from Previous Month AF 0.00 133.89 360.27 599.16 860.11 1112.86 1364.35 1203.70 762.64 172.88 140.99 139.10 6849.95
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 367.64 586.27 678.48 172.88 140.99 80.24 2026.50
End of Month Storage AF 133.89 360.27 599.16 860.11 1112.86 1364.35 1203.70 762.64 172.88 140.99 139.10 298.85 7148.80

Spray Fields (summer only)
Acres Required 549.94
AF Required 367.64 586.27 678.48 584.90 430.18 80.24 2727.71
Discharge from Proposed Storage to Spray Fields 367.64 586.27 678.48 172.88 140.99 80.24 2026.50
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 412.02 289.19 0.00 701.21

CDCR 341 AFY: 2036 High Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2036, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 116.81 Acre‐Ft of Storarage is Required

Remove Preston 38.92 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 80.81 66.26 51.26 36.03 33.79 33.12 34.24 35.13 41.18 51.70 77.23 77.90 618.65

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 84.61 70.06 85.86 70.63 68.39 67.72 68.84 69.73 44.98 55.50 81.03 81.70 849.05
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 91.14 167.50 261.41 310.38 305.84 307.65 298.79 235.16 149.59 103.28 73.51 82.35 2386.59
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 6.14 2.66 26.41 75.38 70.84 72.65 122.54 117.66 90.84 103.28 73.51 82.35 844.25

Ione
Ione Wastewater Effluent AF 26.95 30.69 28.20 28.20 29.44 25.70 25.70 24.46 24.46 24.46 24.46 25.70 318.43
Total Water Influent to Ione AF 33.09 33.35 54.61 103.57 100.28 98.35 148.24 142.12 115.29 127.74 97.96 108.06 1162.68

Discharge‐Irrigation
Water Available for Application AF 33.09 33.35 54.61 103.57 100.28 98.35 148.24 142.12 115.29 127.74 97.96 108.06 1162.68
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 33.09 33.35 54.61 103.57 100.28 98.35 58.94 ‐0.30 ‐49.52 ‐14.34 ‐6.54 88.57 500.06

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 33.09 33.35 54.61 103.57 100.28 98.35 58.94 0.00 0.00 0.00 0.00 88.57 570.76
Applied Water to Perc Ponds AF 33.09 33.35 54.61 71.09 37.87 35.54 41.14 0.00 0.00 0.00 0.00 88.57 395.25
Water in Storage from previous Month AF 0.00 0.00 0.00 20.33 58.31 58.31 58.31 58.31 15.92 0.00 0.00 0.00 269.48
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 0.00 0.00 20.33 90.79 120.72 121.12 76.11 15.92 0.00 0.00 0.00 49.91 494.89
Extra Effluent to Pond 5 AF 0.00 0.00 0.00 32.49 62.41 62.81 17.80 0.00 0.00 0.00 0.00 0.00 175.50

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 5.17 7.94 41.84 52.17 52.17 52.17 49.56 46.60 20.69 0.00 330.29
Influent AF 0.00 0.00 0.00 32.49 62.41 62.81 17.80 0.00 0.00 0.00 0.00 0.00 175.50
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.02 0.05 0.52 1.17 1.96 2.63 2.96 2.37 0.72 0.00 12.40
Discharge to Needed Proposed Storage AF 0.00 0.00 0.00 0.00 52.81 64.00 16.58 0.00 0.00 0.00 0.00 0.00 133.39
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.54 30.45 5.68 59.67
End of Month Storage AF 1.97 5.17 7.94 41.84 52.17 52.17 52.17 49.56 46.60 20.69 0.00 0.00 330.29

Needed Proposed Storage
Pond 5 Influent AF 0.00 0.00 0.00 0.00 52.81 64.00 16.58 0.00 0.00 0.00 0.00 0.00 133.39
Water in Storage from Previous Month AF 0.00 0.00 0.00 0.00 0.00 52.81 116.81 107.37 65.87 17.85 0.00 0.00 360.71
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 26.02 41.49 48.02 17.85 0.00 0.00 133.39
End of Month Storage AF 0.00 0.00 0.00 0.00 52.81 116.81 107.37 65.87 17.85 0.00 0.00 0.00 360.71

Spray Fields (summer only)
Acres Required 38.92
AF Required 26.02 41.49 48.02 41.40 30.45 5.68 193.05
Discharge from Proposed Storage to Spray Fields 26.02 41.49 48.02 17.85 0.00 0.00 133.39
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 23.54 30.45 5.68 59.67

CDCR 341 AFY: 2016 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2016, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 207.59 Acre‐Ft of Storarage is Required

Remove Preston 63.39 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 98.30 80.60 62.35 43.83 41.10 40.29 41.65 42.74 50.09 62.89 93.94 94.76 752.54

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 102.10 84.40 96.95 78.43 75.70 74.89 76.25 77.34 53.89 66.69 97.74 98.56 982.94
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 108.63 181.84 272.51 318.18 313.15 314.82 306.20 242.77 158.50 114.47 90.22 99.21 2520.47
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 23.63 17.00 37.51 83.18 78.15 79.82 129.95 125.27 99.75 114.47 90.22 99.21 978.13

Ione
Ione Wastewater Effluent AF 30.85 34.59 32.10 32.10 33.34 29.61 29.61 28.36 28.36 28.36 28.36 29.61 365.23
Total Water Influent to Ione AF 54.48 51.59 69.60 115.27 111.49 109.42 159.56 153.63 128.11 142.83 118.58 128.82 1343.37

Discharge‐Irrigation
Water Available for Application AF 54.48 51.59 69.60 115.27 111.49 109.42 159.56 153.63 128.11 142.83 118.58 128.82 1343.37
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 54.48 51.59 69.60 115.27 111.49 109.42 70.25 11.21 ‐36.71 0.74 14.08 109.32 680.75

Percolation Pond 6
Rainfall Gain AF 1.56 2.54 2.21 1.16 0.98 1.87 0.59 0.01 0.00 0.00 0.00 0.96
Percolation Loss AF 23.89 24.69 24.69 22.30 24.69 23.89 24.69 23.89 24.69 24.69 23.89 24.69
Evaporation Loss AF 0.31 0.16 0.16 0.25 0.51 0.93 1.56 2.08 2.47 2.10 1.44 0.83

Percolation Pond 7
Rainfall Gain AF 1.99 3.23 2.81 1.47 1.25 2.38 0.75 0.01 0.00 0.00 0.00 1.22
Percolation Loss AF 13.80 14.26 14.26 12.88 14.26 13.80 14.26 13.80 14.26 14.26 13.80 14.26
Evaporation Loss AF 0.39 0.20 0.20 0.31 0.65 1.18 1.98 2.65 3.14 2.67 1.83 1.06

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 54.48 51.59 69.60 115.27 111.49 109.42 70.25 11.21 0.00 0.74 14.08 109.32 717.46
Applied Water to Perc Ponds AF 54.48 51.59 54.89 33.11 37.87 35.54 41.14 11.21 0.00 0.74 14.08 96.97 431.61
Water in Storage from previous Month AF 0.00 19.64 37.70 58.31 58.31 58.31 58.31 58.31 27.12 0.00 0.00 0.00 376.01
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 19.64 37.70 73.02 140.47 131.93 132.19 87.42 27.12 0.00 0.00 0.00 70.67 720.17
Extra Effluent to Pond 5 AF 0.00 0.00 14.72 82.17 73.62 73.88 29.11 0.00 0.00 0.00 0.00 12.36 285.85

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 5.17 22.66 52.17 52.17 52.17 52.17 49.56 46.60 19.80 0.00 354.44
Influent AF 0.00 0.00 14.72 82.17 73.62 73.88 29.11 0.00 0.00 0.00 0.00 12.36 285.85
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.02 0.14 0.65 1.17 1.96 2.63 2.96 2.37 0.69 0.00 12.58
Discharge to Needed Proposed Storage AF 0.00 0.00 0.00 53.98 74.21 75.07 27.89 0.00 0.00 0.00 0.00 0.00 231.16
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.44 49.59 9.25 83.28
End of Month Storage AF 1.97 5.17 22.66 52.17 52.17 52.17 52.17 49.56 46.60 19.80 0.00 4.32 358.76

Needed Proposed Storage
Pond 5 Influent AF 0.00 0.00 0.00 53.98 74.21 75.07 27.89 0.00 0.00 0.00 0.00 0.00 231.16
Water in Storage from Previous Month AF 0.00 0.00 0.00 0.00 53.98 128.19 203.27 188.78 121.20 42.99 0.00 0.00 738.41
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 42.38 67.58 78.21 42.99 0.00 0.00 231.16
End of Month Storage AF 0.00 0.00 0.00 53.98 128.19 203.27 188.78 121.20 42.99 0.00 0.00 0.00 738.41

Spray Fields (summer only)
Acres Required 63.39
AF Required 42.38 67.58 78.21 67.42 49.59 9.25 314.44
Discharge from Proposed Storage to Spray Fields 42.38 67.58 78.21 42.99 0.00 0.00 231.16
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 24.44 49.59 9.25 83.28

CDCR 341 AFY: 2021 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2021, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 313.82 Acre‐Ft of Storarage is Required

Remove Preston 90.41 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 116.02 95.12 73.58 51.73 48.51 47.55 49.15 50.44 59.12 74.23 110.87 111.84 888.16

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 119.82 98.92 108.18 86.33 83.11 82.15 83.75 85.04 62.92 78.03 114.67 115.64 1118.56
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 126.35 196.36 283.74 326.08 320.56 322.08 313.70 250.47 167.53 125.81 107.15 116.29 2656.09
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 41.35 31.52 48.74 91.08 85.56 87.08 137.45 132.97 108.78 125.81 107.15 116.29 1113.75

Ione
Ione Wastewater Effluent AF 34.75 38.49 36.00 36.00 37.24 33.51 33.51 32.26 32.26 32.26 32.26 33.51 412.04
Total Water Influent to Ione AF 76.10 70.01 84.73 127.07 122.80 120.58 170.96 165.23 141.04 158.07 139.41 149.80 1525.80

Discharge‐Irrigation
Water Available for Application AF 76.10 70.01 84.73 127.07 122.80 120.58 170.96 165.23 141.04 158.07 139.41 149.80 1525.80
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 76.10 70.01 84.73 127.07 122.80 120.58 81.65 22.81 ‐23.78 15.98 34.91 130.31 863.18

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 76.10 70.01 84.73 127.07 122.80 120.58 81.65 22.81 0.00 15.98 34.91 130.31 886.96
Applied Water to Perc Ponds AF 76.10 50.58 34.28 33.11 37.87 35.54 41.14 22.81 0.00 15.98 34.91 96.97 479.28
Water in Storage from previous Month AF 0.00 41.26 58.31 58.31 58.31 58.31 58.31 58.31 38.73 0.00 0.00 0.00 429.84
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 41.26 77.74 108.76 152.28 143.24 143.35 98.82 38.73 0.00 0.00 0.00 91.65 895.82
Extra Effluent to Pond 5 AF 0.00 19.43 50.45 93.97 84.93 85.04 40.51 0.00 0.00 0.00 0.00 33.34 407.68

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 24.61 52.17 52.17 52.17 52.17 52.17 49.56 46.60 11.46 0.00 395.05
Influent AF 0.00 19.43 50.45 93.97 84.93 85.04 40.51 0.00 0.00 0.00 0.00 33.34 407.68
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.09 0.31 0.65 1.17 1.96 2.63 2.96 2.37 0.40 0.00 12.54
Discharge to Needed Proposed Storage AF 0.00 0.00 25.59 95.12 85.52 86.23 39.29 0.00 0.00 0.00 0.00 0.00 331.75
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.77 70.72 13.19 116.69
End of Month Storage AF 1.97 24.61 52.17 52.17 52.17 52.17 52.17 49.56 46.60 11.46 0.00 21.36 416.41

Needed Proposed Storage
Pond 5 Influent AF 0.00 0.00 25.59 95.12 85.52 86.23 39.29 0.00 0.00 0.00 0.00 0.00 331.75
Water in Storage from Previous Month AF 0.00 0.00 0.00 25.59 120.70 206.23 292.46 271.31 174.93 63.38 0.00 0.00 1154.60
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 60.44 96.38 111.54 63.38 0.00 0.00 331.75
End of Month Storage AF 0.00 0.00 25.59 120.70 206.23 292.46 271.31 174.93 63.38 0.00 0.00 0.00 1154.60

Spray Fields (summer only)
Acres Required 90.41
AF Required 60.44 96.38 111.54 96.16 70.72 13.19 448.44
Discharge from Proposed Storage to Spray Fields 60.44 96.38 111.54 63.38 0.00 0.00 331.75
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 32.77 70.72 13.19 116.69

CDCR 341 AFY: 2026 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2026, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 414.76 Acre‐Ft of Storarage is Required

Remove Preston 120.11 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 133.28 109.28 84.54 59.42 55.73 54.62 56.47 57.95 67.92 85.28 127.38 128.48 1020.35

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 137.08 113.08 119.14 94.02 90.33 89.22 91.07 92.55 71.72 89.08 131.18 132.28 1250.75
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 143.62 210.52 294.69 333.77 327.78 329.15 321.02 257.97 176.32 136.85 123.65 132.93 2788.29
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 58.62 45.68 59.69 98.77 92.78 94.15 144.77 140.47 117.57 136.85 123.65 132.93 1245.95

Ione
Ione Wastewater Effluent AF 38.65 42.39 39.90 39.90 41.14 37.41 37.41 36.16 36.16 36.16 36.16 37.41 458.85
Total Water Influent to Ione AF 97.27 88.07 99.59 138.67 133.93 131.56 182.18 176.63 153.74 173.01 159.81 170.34 1704.79

Discharge‐Irrigation
Water Available for Application AF 97.27 88.07 99.59 138.67 133.93 131.56 182.18 176.63 153.74 173.01 159.81 170.34 1704.79
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 97.27 88.07 99.59 138.67 133.93 131.56 92.87 34.22 ‐11.08 30.93 55.31 150.85 1042.18

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 97.27 88.07 99.59 138.67 133.93 131.56 92.87 34.22 0.00 30.93 55.31 150.85 1053.26
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 34.22 0.00 30.93 55.31 82.61 511.69
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 50.13 5.58 0.00 14.35 478.23
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 62.42 112.85 123.62 163.87 154.36 154.32 110.04 50.13 5.58 0.00 14.35 126.54 1078.11
Extra Effluent to Pond 5 AF 4.12 54.54 65.31 105.56 96.05 96.01 51.73 0.00 0.00 0.00 0.00 68.23 541.57

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 6.09 52.17 52.17 52.17 52.17 52.17 52.17 49.56 46.60 0.00 0.00 415.27
Influent AF 4.12 54.54 65.31 105.56 96.05 96.01 51.73 0.00 0.00 0.00 0.00 68.23 541.57
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.02 0.20 0.31 0.65 1.17 1.96 2.63 2.96 2.37 0.00 0.00 12.26
Discharge to Needed Proposed Storage AF 0.00 11.64 67.90 106.71 96.65 97.21 50.51 0.00 0.00 0.00 0.00 17.27 447.90
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.62 93.95 17.52 165.10
End of Month Storage AF 6.09 52.17 52.17 52.17 52.17 52.17 52.17 49.56 46.60 0.00 0.00 34.65 449.92

Needed Proposed Storage
Pond 5 Influent AF 0.00 11.64 67.90 106.71 96.65 97.21 50.51 0.00 0.00 0.00 0.00 17.27 447.90
Water in Storage from Previous Month AF 0.00 0.00 11.64 79.55 186.26 282.91 380.11 350.34 222.30 74.12 0.00 0.00 1587.23
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 80.29 128.04 148.18 74.12 0.00 0.00 430.63
End of Month Storage AF 0.00 11.64 79.55 186.26 282.91 380.11 350.34 222.30 74.12 0.00 0.00 17.27 1604.50

Spray Fields (summer only)
Acres Required 120.11
AF Required 80.29 128.04 148.18 127.74 93.95 17.52 595.72
Discharge from Proposed Storage to Spray Fields 80.29 128.04 148.18 74.12 0.00 0.00 430.63
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 53.62 93.95 17.52 165.10

CDCR 341 AFY: 2031 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2031, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 488.80 Acre‐Ft of Storarage is Required

Remove Preston 151.62 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 148.12 121.44 93.95 66.04 61.93 60.70 62.76 64.40 75.48 94.77 141.55 142.78 1133.91

CDCR
CDCR Effluent to Preston Reservoir AF 3.80 3.80 34.60 34.60 34.60 34.60 34.60 34.60 3.80 3.80 3.80 3.80 230.40

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 151.92 125.24 128.55 100.64 96.53 95.30 97.36 99.00 79.28 98.57 145.35 146.58 1364.31
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 158.45 222.68 304.10 340.38 333.99 335.23 327.31 264.42 183.88 146.34 137.83 147.23 2901.85
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 73.45 57.84 69.10 105.38 98.99 100.23 151.06 146.92 125.13 146.34 137.83 147.23 1359.51

Ione
Ione Wastewater Effluent AF 42.55 46.29 43.80 43.80 45.05 41.31 41.31 40.06 40.06 40.06 40.06 41.31 505.65
Total Water Influent to Ione AF 116.00 104.13 112.90 149.18 144.03 141.54 192.36 186.98 165.19 186.40 177.89 188.54 1865.16

Discharge‐Irrigation
Water Available for Application AF 116.00 104.13 112.90 149.18 144.03 141.54 192.36 186.98 165.19 186.40 177.89 188.54 1865.16
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 116.00 104.13 112.90 149.18 144.03 141.54 103.06 44.57 0.38 44.32 73.39 169.05 1202.54

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 116.00 104.13 112.90 149.18 144.03 141.54 103.06 44.57 0.38 44.32 73.39 169.05 1202.54
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 42.39 0.38 44.32 73.39 49.79 518.89
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 14.14 14.74 47.18 542.53
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 81.16 128.91 136.93 174.39 164.46 164.30 120.23 60.48 14.14 14.74 47.18 177.56 1284.49
Extra Effluent to Pond 5 AF 22.85 70.61 78.62 116.08 106.16 105.99 61.92 2.17 0.00 0.00 0.00 119.26 683.65

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 24.82 52.17 52.17 52.17 52.17 52.17 52.17 51.73 48.64 0.00 0.00 438.22
Influent AF 22.85 70.61 78.62 116.08 106.16 105.99 61.92 2.17 0.00 0.00 0.00 119.26 683.65
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.09 0.20 0.31 0.65 1.17 1.96 2.63 3.09 2.47 0.00 0.00 12.57
Discharge to Needed Proposed Storage AF 0.00 46.37 81.21 117.23 106.75 107.19 60.70 0.00 0.00 0.00 0.00 68.30 587.74
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 91.85 118.60 22.12 232.57
End of Month Storage AF 24.82 52.17 52.17 52.17 52.17 52.17 52.17 51.73 48.64 0.00 0.00 30.05 468.27

Needed Proposed Storage
Pond 5 Influent AF 0.00 46.37 81.21 117.23 106.75 107.19 60.70 0.00 0.00 0.00 0.00 68.30 587.74
Water in Storage from Previous Month AF 0.00 0.00 46.37 127.58 244.81 351.56 458.75 418.09 256.46 69.40 0.00 0.00 1973.02
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 101.36 161.63 187.05 69.40 0.00 0.00 519.45
End of Month Storage AF 0.00 46.37 127.58 244.81 351.56 458.75 418.09 256.46 69.40 0.00 0.00 68.30 2041.31

Spray Fields (summer only)
Acres Required 151.62
AF Required 101.36 161.63 187.05 161.25 118.60 22.12 752.02
Discharge from Proposed Storage to Spray Fields 101.36 161.63 187.05 69.40 0.00 0.00 519.45
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 91.85 118.60 22.12 232.57

CDCR 341 AFY: 2036 Low Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

230, 2036, half



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 284.61 Acre‐Ft of Storarage is Required

Remove Preston 85.89 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 85.68 70.25 54.35 38.20 35.83 35.12 36.30 37.25 43.66 54.82 81.88 82.60 655.95

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 91.28 75.85 105.69 89.54 87.17 86.46 87.64 88.59 49.26 60.42 87.49 88.20 997.59
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 97.81 173.29 281.24 329.29 324.62 326.38 317.59 254.02 153.87 108.20 79.96 88.85 2535.12
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 12.81 8.45 46.24 94.29 89.62 91.38 141.34 136.52 95.12 108.20 79.96 88.85 992.78

Ione
Ione Wastewater Effluent AF 40.46 44.20 41.71 41.71 42.95 39.21 39.21 37.97 37.97 37.97 37.97 39.21 480.54
Total Water Influent to Ione AF 53.27 52.65 87.95 135.99 132.57 130.60 180.56 174.49 133.09 146.16 117.93 128.07 1473.32

Discharge‐Irrigation
Water Available for Application AF 53.27 52.65 87.95 135.99 132.57 130.60 180.56 174.49 133.09 146.16 117.93 128.07 1473.32
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 53.27 52.65 87.95 135.99 132.57 130.60 91.25 32.07 ‐31.73 4.08 13.43 108.57 810.71

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 53.27 52.65 87.95 135.99 132.57 130.60 91.25 32.07 0.00 4.08 13.43 108.57 842.43
Applied Water to Perc Ponds AF 53.27 52.65 55.03 33.11 37.87 35.54 41.14 32.07 0.00 4.08 13.43 96.97 455.17
Water in Storage from previous Month AF 0.00 18.43 37.55 58.31 58.31 58.31 58.31 58.31 47.99 3.44 0.00 0.00 398.95
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 18.43 37.55 91.22 161.20 153.00 153.36 108.42 47.99 3.44 0.00 0.00 69.92 844.53
Extra Effluent to Pond 5 AF 0.00 0.00 32.91 102.89 94.70 95.05 50.11 0.00 0.00 0.00 0.00 11.61 387.27

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 1.97 5.17 40.86 52.17 52.17 52.17 52.17 49.56 46.60 31.17 0.00 384.01
Influent AF 0.00 0.00 32.91 102.89 94.70 95.05 50.11 0.00 0.00 0.00 0.00 11.61 387.27
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.01 0.02 0.24 0.65 1.17 1.96 2.63 2.96 2.37 1.09 0.00 13.09
Discharge to Needed Proposed Storage AF 0.00 0.00 0.00 92.79 95.29 96.25 48.89 0.00 0.00 0.00 0.00 0.00 333.22
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.06 67.18 12.53 92.78
End of Month Storage AF 1.97 5.17 40.86 52.17 52.17 52.17 52.17 49.56 46.60 31.17 0.00 0.29 384.30

Needed Proposed Storage
Pond 5 Influent AF 0.00 0.00 0.00 92.79 95.29 96.25 48.89 0.00 0.00 0.00 0.00 0.00 333.22
Water in Storage from Previous Month AF 0.00 0.00 0.00 0.00 92.79 188.08 284.33 275.80 184.24 78.28 0.00 0.00 1103.52
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 57.42 91.56 105.96 78.28 0.00 0.00 333.22
End of Month Storage AF 0.00 0.00 0.00 92.79 188.08 284.33 275.80 184.24 78.28 0.00 0.00 0.00 1103.52

Spray Fields (summer only)
Acres Required 85.89
AF Required 57.42 91.56 105.96 91.35 67.18 12.53 426.00
Discharge from Proposed Storage to Spray Fields 57.42 91.56 105.96 78.28 0.00 0.00 333.22
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 13.06 67.18 12.53 92.78

CDCR 341 AFY: 2016 Full Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2016, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 528.50 Acre‐Ft of Storarage is Required

Remove Preston 161.79 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 115.57 94.76 73.30 51.53 48.33 47.37 48.97 50.25 58.89 73.94 110.45 111.41 884.76

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 121.17 100.36 124.64 102.87 99.67 98.70 100.31 101.59 64.49 79.54 116.05 117.01 1226.40
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 127.70 197.80 300.20 342.61 337.12 338.63 330.26 267.01 169.10 127.32 108.53 117.66 2763.94
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 42.70 32.96 65.20 107.61 102.12 103.63 154.01 149.51 110.35 127.32 108.53 117.66 1221.60

Ione
Ione Wastewater Effluent AF 57.87 61.61 59.12 59.12 60.36 56.62 56.62 55.38 55.38 55.38 55.38 56.62 689.46
Total Water Influent to Ione AF 100.57 94.57 124.31 166.73 162.48 160.25 210.63 204.89 165.73 182.70 163.90 174.29 1911.05

Discharge‐Irrigation
Water Available for Application AF 100.57 94.57 124.31 166.73 162.48 160.25 210.63 204.89 165.73 182.70 163.90 174.29 1911.05
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 100.57 94.57 124.31 166.73 162.48 160.25 121.32 62.47 0.91 40.61 59.40 154.79 1248.44

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 100.57 94.57 124.31 166.73 162.48 160.25 121.32 62.47 0.91 40.61 59.40 154.79 1248.44
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 42.39 0.91 40.61 59.40 66.95 518.89
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 14.67 11.57 30.02 522.73
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 65.73 119.35 148.34 191.93 182.91 183.02 138.49 78.39 14.67 11.57 30.02 146.15 1310.58
Extra Effluent to Pond 5 AF 7.42 61.04 90.04 133.62 124.60 124.71 80.19 20.08 0.00 0.00 0.00 87.84 729.55

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 9.39 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 423.65
Influent AF 7.42 61.04 90.04 133.62 124.60 124.71 80.19 20.08 0.00 0.00 0.00 87.84 729.55
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.04 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.56
Discharge to Needed Proposed Storage AF 0.00 21.43 92.63 134.77 125.20 125.91 78.97 17.47 0.00 0.00 0.00 36.88 633.25
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.96 126.56 23.61 206.13
End of Month Storage AF 9.39 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 28.56 452.21

Needed Proposed Storage
Pond 5 Influent AF 0.00 21.43 92.63 134.77 125.20 125.91 78.97 17.47 0.00 0.00 0.00 36.88 633.25
Water in Storage from Previous Month AF 0.00 0.00 21.43 114.06 248.83 374.03 499.94 470.74 315.73 116.12 0.00 0.00 2160.88
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 108.16 172.48 199.61 116.12 0.00 0.00 596.37
End of Month Storage AF 0.00 21.43 114.06 248.83 374.03 499.94 470.74 315.73 116.12 0.00 0.00 36.88 2197.76

Spray Fields (summer only)
Acres Required 161.79
AF Required 108.16 172.48 199.61 172.08 126.56 23.61 802.50
Discharge from Proposed Storage to Spray Fields 108.16 172.48 199.61 116.12 0.00 0.00 596.37
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 55.96 126.56 23.61 206.13

CDCR 341 AFY: 2021 Full Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2021, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 742.31 Acre‐Ft of Storarage is Required

Remove Preston 258.87 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 145.46 119.26 92.26 64.85 60.82 59.61 61.63 63.24 74.12 93.07 139.01 140.22 1113.57

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 151.06 124.86 143.60 116.19 112.16 110.95 112.97 114.58 79.72 98.67 144.61 145.82 1455.22
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 157.59 222.31 319.16 355.94 349.61 350.88 342.92 280.01 184.33 146.44 137.09 146.47 2992.75
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 72.59 57.47 84.16 120.94 114.61 115.88 166.67 162.51 125.58 146.44 137.09 146.47 1450.41

Ione
Ione Wastewater Effluent AF 75.28 79.02 76.53 76.53 77.77 74.03 74.03 72.79 72.79 72.79 72.79 74.03 898.37
Total Water Influent to Ione AF 147.87 136.48 160.68 197.47 192.39 189.91 240.70 235.30 198.37 219.23 209.88 220.51 2348.78

Discharge‐Irrigation
Water Available for Application AF 147.87 136.48 160.68 197.47 192.39 189.91 240.70 235.30 198.37 219.23 209.88 220.51 2348.78
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 147.87 136.48 160.68 197.47 192.39 189.91 151.40 92.88 33.55 77.15 105.38 201.01 1686.17

Percolation Pond 6
Rainfall Gain AF 1.56 2.54 2.21 1.16 0.98 1.87 0.59 0.01 0.00 0.00 0.00 0.96
Percolation Loss AF 23.89 24.69 24.69 22.30 24.69 23.89 24.69 23.89 24.69 24.69 23.89 24.69
Evaporation Loss AF 0.31 0.16 0.16 0.25 0.51 0.93 1.56 2.08 2.47 2.10 1.44 0.83

Percolation Pond 7
Rainfall Gain AF 1.99 3.23 2.81 1.47 1.25 2.38 0.75 0.01 0.00 0.00 0.00 1.22
Percolation Loss AF 13.80 14.26 14.26 12.88 14.26 13.80 14.26 13.80 14.26 14.26 13.80 14.26
Evaporation Loss AF 0.39 0.20 0.20 0.31 0.65 1.18 1.98 2.65 3.14 2.67 1.83 1.06

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 147.87 136.48 160.68 197.47 192.39 189.91 151.40 92.88 33.55 77.15 105.38 201.01 1686.17
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 42.39 33.55 54.71 40.96 38.66 518.89
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 47.31 58.31 58.31 630.40
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 113.03 161.26 184.71 222.67 212.82 212.68 168.57 108.79 47.31 80.74 122.73 220.66 1855.98
Extra Effluent to Pond 5 AF 54.72 102.95 126.40 164.36 154.51 154.37 110.26 50.49 0.00 22.44 64.42 162.36 1167.28

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 466.43
Influent AF 54.72 102.95 126.40 164.36 154.51 154.37 110.26 50.49 0.00 22.44 64.42 162.36 1167.28
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.49 0.00 0.00 12.72
Discharge to Needed Proposed Storage AF 4.52 105.96 128.99 165.51 155.11 155.57 109.04 47.87 0.00 16.83 12.25 111.40 1013.05
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 171.16 185.67 25.52 382.35
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 49.06 0.00 0.00 26.65 493.07

Needed Proposed Storage
Pond 5 Influent AF 4.52 105.96 128.99 165.51 155.11 155.57 109.04 47.87 0.00 16.83 12.25 111.40 1013.05
Water in Storage from Previous Month AF 0.00 4.52 110.49 239.48 404.99 560.09 715.66 651.64 423.54 104.16 16.83 12.25 3243.64
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 173.06 275.97 319.38 104.16 16.83 12.25 901.65
End of Month Storage AF 4.52 110.49 239.48 404.99 560.09 715.66 651.64 423.54 104.16 16.83 12.25 111.40 3355.04

Spray Fields (summer only)
Acres Required 258.87
AF Required 173.06 275.97 319.38 275.33 202.50 37.77 1284.00
Discharge from Proposed Storage to Spray Fields 173.06 275.97 319.38 104.16 16.83 12.25 901.65
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 171.16 185.67 25.52 382.35

CDCR 341 AFY: 2026 Full Projection

Percolation Ponds 6&7

Perc Year Round

Perc in Winter

No Perc

341, 2026, full



Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 982.89 Acre‐Ft of Storarage is Required

Remove Preston 355.57 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 175.13 143.59 111.08 78.08 73.23 71.77 74.20 76.14 89.24 112.05 167.37 168.82 1340.70

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 180.73 149.19 162.42 129.42 124.57 123.11 125.54 127.48 94.84 117.65 172.97 174.42 1682.34
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 187.26 246.63 337.97 369.17 362.02 363.04 355.49 292.91 199.45 165.42 165.44 175.07 3219.88
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 102.26 81.79 102.97 134.17 127.02 128.04 179.24 175.41 140.70 165.42 165.44 175.07 1677.54

Ione
Ione Wastewater Effluent AF 92.69 96.43 93.94 93.94 95.18 91.44 91.44 90.20 90.20 90.20 90.20 91.44 1107.29
Total Water Influent to Ione AF 194.95 178.22 196.91 228.10 222.20 219.48 270.68 265.60 230.90 255.62 255.64 266.52 2784.83

Discharge‐Irrigation
Water Available for Application AF 194.95 178.22 196.91 228.10 222.20 219.48 270.68 265.60 230.90 255.62 255.64 266.52 2784.83
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 194.95 178.22 196.91 228.10 222.20 219.48 181.38 123.19 66.08 113.54 151.14 247.02 2122.21

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 194.95 178.22 196.91 228.10 222.20 219.48 181.38 123.19 66.08 113.54 151.14 247.02 2122.21
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 42.39 44.55 43.71 40.96 38.66 518.89
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 641.40
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 160.11 203.00 220.94 253.30 242.64 242.25 198.55 139.10 79.84 128.13 168.49 266.67 2303.02
Extra Effluent to Pond 5 AF 101.80 144.69 162.63 195.00 184.33 183.94 140.24 80.79 21.53 69.82 110.18 208.37 1603.32

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 469.54
Influent AF 101.80 144.69 162.63 195.00 184.33 183.94 140.24 80.79 21.53 69.82 110.18 208.37 1603.32
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 0.00 0.00 12.88
Discharge to Needed Proposed Storage AF 51.60 147.70 165.22 196.14 184.92 185.13 139.02 78.18 18.42 67.17 58.01 157.41 1448.93
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 267.29 210.97 0.00 478.26
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 52.17 521.71

Needed Proposed Storage
Pond 5 Influent AF 51.60 147.70 165.22 196.14 184.92 185.13 139.02 78.18 18.42 67.17 58.01 157.41 1448.93
Water in Storage from Previous Month AF 0.00 51.60 199.30 364.52 560.66 745.58 930.72 832.03 531.15 110.88 67.17 58.01 4451.64
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 237.71 379.06 438.68 110.88 67.17 51.88 1285.39
End of Month Storage AF 51.60 199.30 364.52 560.66 745.58 930.72 832.03 531.15 110.88 67.17 58.01 163.54 4615.17

Spray Fields (summer only)
Acres Required 355.57
AF Required 237.71 379.06 438.68 378.18 278.14 51.88 1763.65
Discharge from Proposed Storage to Spray Fields 237.71 379.06 438.68 110.88 67.17 51.88 1285.39
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 267.29 210.97 0.00 478.26

CDCR 341 AFY: 2031 Full Projection
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Assumptions:
Preston Reservoir has Areas ranging from 0 Acres when empty to 18 when full.  Its Capacity is 235 Acre‐Feet.

The assumed Percolation rate for the two Reservoirs is 100 Gallons per Day or 0.01 Acre‐Feet per Month.

Storage Pond 5 has an area of 4.35 Acres and a volume of 52.17 Acre‐Feet.

Storage Pond 6 has an area of 3.45 Acres and a volume of 27.62 Acre‐Feet and a Perc rate of 0.80 Acre‐Feet per Day.

Storage Pond 7 has an area of 4.38 Acres and a volume of 30.69 Acre‐Feet and a Perc rate of 0.46 Acre‐Feet per Day.

Remove Henderson An Additional 1189.19 Acre‐Ft of Storarage is Required

Remove Preston 448.27 Acres of Spray Field Required to Empty Pond 5 and Proposed Storage

Month November December January February March April May June July August September October Total

Rainfall Dry Year In 0.82 1.64 2.05 1.98 1.23 0.82 0.57 0.19 0.00 0.00 0.06 0.77 9.36
Rainfall Normal Year In 2.57 3.45 3.97 3.58 3.35 1.86 0.85 0.26 0.04 0.06 0.29 1.20 20.28
Rainfall 25 Year In 4.69 7.63 6.64 3.48 2.95 5.62 1.78 0.03 0.00 0.00 0.00 2.88 32.82
Rainfall 100 Year In 5.44 8.85 7.70 4.03 3.42 6.51 2.06 0.04 0.00 0.00 0.00 3.34 38.05
Pan Evaporation In 1.08 0.55 0.55 0.86 1.78 3.22 5.42 7.25 8.59 7.31 5.01 2.90 41.62

Month November December January February March April May June July August September October Total

Sutter Creek
Sutter Creek WWTP Effluent AF 202.14 165.74 128.21 90.12 84.52 82.84 85.64 87.88 103.01 129.33 193.18 194.86 1547.48

CDCR
CDCR Effluent to Preston Reservoir AF 5.60 5.60 51.34 51.34 51.34 51.34 51.34 51.34 5.60 5.60 5.60 5.60 336.04

Preston Reservoir
Preston Reservoir Maximum Available Storage AF 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00 235.00
Water in Storage at Beginning of Month AF 0.00 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00
Influent AF 207.74 171.34 179.55 141.46 135.86 134.18 136.98 139.22 108.61 134.93 198.78 200.46 1889.13
Precipitation AF 8.16 13.28 11.55 6.05 5.13 9.77 3.09 0.06 0.00 0.00 0.00 5.01 62.09
Evaporation AF 1.62 0.83 0.83 1.29 2.67 4.83 8.13 10.88 12.89 10.97 7.52 4.35 66.78
Percolation AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.11
Water Available to be Applied to Storage or Effluent AF 214.27 268.78 355.11 381.21 373.31 374.11 366.93 304.65 213.21 182.71 191.26 201.11 3426.66
Water Applied(+)/Removed(‐) from Storage AF 85.00 79.84 70.16 ‐58.75 ‐58.75 ‐58.75 ‐58.75 0.00
End of Month Storage AF 85.00 164.84 235.00 235.00 235.00 235.00 176.25 117.50 58.75 0.00 0.00 0.00 1542.34
Effluent AF 129.27 103.94 120.11 146.21 138.31 139.11 190.68 187.15 154.46 182.71 191.26 201.11 1884.32

Ione
Ione Wastewater Effluent AF 110.29 114.03 111.54 111.54 112.78 109.04 109.04 107.80 107.80 107.80 107.80 109.04 1318.49
Total Water Influent to Ione AF 239.56 217.96 231.64 257.75 251.10 248.15 299.73 294.95 262.26 290.50 299.05 310.16 3202.81

Pond 5
Storage Pond 5 Maximum Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17
Pond 5 Influent AF 239.56 217.96 231.64 257.75 251.10 248.15 299.73 294.95 262.26 290.50 299.05 310.16
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21
Percolation Loss AF 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Evaporation Loss AF 0.39 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 1.82 1.05
Total Water Available for Application AF 241.13 220.96 234.22 258.89 251.68 249.34 298.50 292.32 259.14 287.85 297.23 310.31

Discharge‐Irrigation
Water Available for Application AF 239.56 217.96 231.64 257.75 251.10 248.15 299.73 294.95 262.26 290.50 299.05 310.16 3202.81
Needed Applied Water at Castle Oak AF 0.00 0.00 0.00 0.00 0.00 0.00 47.08 77.65 89.90 77.50 57.00 7.98 357.10
Needed Applied Water at Town Field AF 0.00 0.00 0.00 0.00 0.00 0.00 34.31 52.62 60.87 52.47 38.59 9.36 248.23
Needed Applied Water at City Field AF 0.00 0.00 0.00 0.00 0.00 0.00 7.92 12.14 14.05 12.11 8.91 2.16 57.28
Total Need AF 0.00 0.00 0.00 0.00 0.00 0.00 89.31 142.42 164.82 142.08 104.50 19.49 662.62
Water Remaining after Irrigation AF 239.56 217.96 231.64 257.75 251.10 248.15 210.42 152.53 97.44 148.42 194.55 290.66 2540.19

Percolation Pond 6
Rainfall Gain AF 1.56 2.54 2.21 1.16 0.98 1.87 0.59 0.01 0.00 0.00 0.00 0.96
Percolation Loss AF 23.89 24.69 24.69 22.30 24.69 23.89 24.69 23.89 24.69 24.69 23.89 24.69
Evaporation Loss AF 0.31 0.16 0.16 0.25 0.51 0.93 1.56 2.08 2.47 2.10 1.44 0.83

Percolation Pond 7
Rainfall Gain AF 1.99 3.23 2.81 1.47 1.25 2.38 0.75 0.01 0.00 0.00 0.00 1.22
Percolation Loss AF 13.80 14.26 14.26 12.88 14.26 13.80 14.26 13.80 14.26 14.26 13.80 14.26
Evaporation Loss AF 0.39 0.20 0.20 0.31 0.65 1.18 1.98 2.65 3.14 2.67 1.83 1.06

Percolation Ponds 6 and 7
Combined Pond Capacity AF 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 699.71
Water Available  AF 239.56 217.96 231.64 257.75 251.10 248.15 210.42 152.53 97.44 148.42 194.55 290.66 2540.19
Applied Water to Perc Ponds AF 93.15 33.53 34.28 33.11 37.87 35.54 41.14 42.39 44.55 43.71 40.96 38.66 518.89
Water in Storage from previous Month AF 0.00 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 58.31 641.40
Summative Ponds Percolation Rate AF 37.69 38.94 38.94 35.18 38.94 37.69 38.94 37.69 38.94 38.94 37.69 38.94 458.54
Summative Ponds Evaporation Loss AF 0.70 0.36 0.36 0.56 1.16 2.10 3.54 4.73 5.60 4.77 3.27 1.89 29.05
Summative Ponds Rainfall Gains AF 3.55 5.77 5.02 2.63 2.23 4.25 1.34 0.03 0.00 0.00 0.00 2.18 27.01
End of Month Water AF 204.72 242.74 255.67 282.95 271.53 270.92 227.59 168.45 111.20 163.02 211.91 310.31 2721.01
Extra Effluent to Pond 5 AF 146.41 184.44 197.36 224.64 213.22 212.61 169.28 110.14 52.89 104.71 153.60 252.01 2021.30

Pond 5 Storage
Pond 5 Capacity AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 626.05
Water In Storage from Previous Month AF 0.00 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 469.54
Influent AF 146.41 184.44 197.36 224.64 213.22 212.61 169.28 110.14 52.89 104.71 153.60 252.01 2021.30
Rainfall Gain AF 1.97 3.21 2.79 1.46 1.24 2.36 0.75 0.01 0.00 0.00 0.00 1.21 15.00
Evaporation Loss AF 0.00 0.20 0.20 0.31 0.65 1.17 1.96 2.63 3.11 2.65 0.00 0.00 12.88
Discharge to Needed Proposed Storage AF 96.21 187.44 199.95 225.79 213.82 213.80 168.06 107.52 49.78 102.06 101.43 201.05 1866.91
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 344.99 248.60 0.00 593.59
End of Month Storage AF 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 52.17 0.00 0.00 52.17 521.71

Needed Proposed Storage
Pond 5 Influent AF 96.21 187.44 199.95 225.79 213.82 213.80 168.06 107.52 49.78 102.06 101.43 201.05 1866.91
Water in Storage from Previous Month AF 0.00 96.21 283.66 483.61 709.40 923.21 1137.02 1005.40 635.04 131.78 102.06 101.43 5608.81
Discharge to Irrigation/Spray Fields AF 0.00 0.00 0.00 0.00 0.00 0.00 299.68 477.88 553.05 131.78 102.06 65.40 1629.85
End of Month Storage AF 96.21 283.66 483.61 709.40 923.21 1137.02 1005.40 635.04 131.78 102.06 101.43 237.07 5845.87

Spray Fields (summer only)
Acres Required 448.27
AF Required 299.68 477.88 553.05 476.77 350.65 65.40 2223.43
Discharge from Proposed Storage to Spray Fields 299.68 477.88 553.05 131.78 102.06 65.40 1629.85
Discharge from Pond 5 to Spray Fields 0.00 0.00 0.00 344.99 248.60 0.00 593.59

CDCR 341 AFY: 2036 Full Projection

Percolation Ponds 6&7
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ARSA, Ione, & CDCR

Recycled Water Feasibility Study

Pipeline Quantities / Unit Costs for ARSA pipeline replacement

Pipeline Unit Costs

Gravity sewer w/manholes: $25/in-diameter

+ 35% Construction Contingency

Pipeline from LF Data Source

ARSA Line to Henderson 20,500       HSe estimate from map

Henderson to Preston Reservoir 22,300       HSe estimate from map

ARSA Pipeline Replacement Cost (over 25-year planning period)

Item Unit Cost Unit Quantity Estimated Cost

27" Gravity Pipeline $675 LF 20,500 13,837,500$         

15" Gravity Pipeline $375 LF 22,300 8,362,500$           

Subtotal 22,200,000$         

  35% Construction Contingency 35% of Subtotal 1 7,770,000$           

  Removal of Exist. Pipe 10% of Subtotal 1 2,220,000$           

  Engineering, Legal, Admin,etc. 25% of Subtotal 1 5,550,000$           

Total Present Replacement Cost 37,740,000$         

Annual Replacement Cost over 25 Years (3% Interest Rate) 2,167,328$           



Henderson Cost Considerations

Henderson Decommission
Excavate Existing Dam $513,000
(42,000 CY) $563,670 Oct. 12

$600,000 Feb. 15

Henderson Sludge Removal
ac‐ft* $/ac‐ft* tot est
44 $20,000 $880,000

$21,975 $966,900 Oct‐12
* costs and volumes form 2‐11‐2009 Eugene Weatherby Rpt

$23,350 $1,027,400 Feb‐15
$1,387,000 plus 35% contingency

Henderson Outlet Repair
Sub‐Total 48,750.00$                         

Mobilization 2,437.50$                            
30% Bid Escalation Contingency 66,543.75$                         

25% Conceptual Level Contingency 16,635.94$                           
Total 83,179.69$                           

plus 35% contingency 112,292.58$                       
112,000.00$                        



Sprayfield Cost Estimates Feb‐15 Units
ENR Cost Index 9961.75
Sprayfields 7,200$                    $/ac
Contingency 2,520$                    35%
Total (New Sprayfields) 9,700$                    $/ac

ENR Cost Index Units
Sprayfields 4,200$                    $/ac
Contingency 1,470$                    35%
Total (Expansion Sprayfields) 5,700$                    $/ac

ARSA Sprayfield Development
Bowers Ranch (ex.) 24 ac ‐$                       
Bowers Ranch 16 ac 91,200$                
Hoskins Ranch (ex.) 24 ac ‐$                       
Hoskins Ranch 36 ac 205,200$              
Total 100 296,400$              

ARSA Sprayfield 0 ac ‐$                       
Woodard Bottom 28 ac 272,000$              
Dry Creek 522 ac 5,063,000$           
Total 550 5,335,000$           

Alternative 1
ARSA Sprayfield 0 ac ‐$                       
Woodard Bottom 115 ac 1,116,000$           
Dry Creek 403 ac 3,909,000$           
Total 518 5,025,000$           

Alternative 2
ARSA Sprayfield 100 ac 296,400$              
Woodard Bottom 115 ac 1,116,000$           
Dry Creek 335 ac 3,250,000$           
Total 550 4,662,000$           



Pipeline and Punp Station Cost Estimates

$/unit

Pressurized Pipe to WB ft‐in 18$              115,200 2,799,000$          102,400 2,488,000$         
Pressurized Pipe WB to RAS ft‐in 18$              79,200 1,925,000$          70,400 1,711,000$         

Total Pressure Pipe 4,724,000$          4,199,000$         
Gravity Pipe to WB ft‐in 20$              82,800 2,236,000$          36,800 994,000$             
Gravity Pipe to DC ft‐in 20$              75,600 2,041,000$          50,400 1,361,000$         
Total Gravity Pipe 4,277,000$          2,355,000$         

Total 18,200,000$        13,300,000$       

Pump Station Pump Cost Curve GPM 400$           300$           4,000 2,160,000$          3,000 1,215,000$         

All costs include 35% contingency

Alternative 1 Alternative 2



DRAFT



Rancho Arroyo Seco Reservoir

DESCRIPTION ‐ NO PHASE, +1000 AC‐FT, MAX ELEV @370', Base @327', Slopes 3:1 QUANITITY
ROUNDED 
QUANITITY UNIT UNIT COST TOTAL Parameter Value Unit 

AREA =1,350,000 SF,  PERIMETER = 4,700 LF Top Perimeter 4700 LF 
EXCAVATION (Fill Balance) 587500 587500 CY 5.5 3,231,250$                  Bottom Perimeter 3600 LF 
FILL AT DIKES, RE‐USE NATIVE Soil, aver 125 CY/LF 587500 587500 CY 7 4,112,500$                  Pond Surface Area 1350000 SF 
SCARIFY & COMPACT POND BASE 816000 816000 SF 0 ‐$                              Base Surface Area 816000 SF 
FINAL GRADING,  POND BASE & DIKE WALLS INTERIOR ELEVATION 1018100 1018100 SF 0.3 305,430$                      Pond Surface Area 31.0 AC
BOTTOM DOUBLE SEAM FUSION @ POND BASE 816000 816000 SF 0 ‐$                              Base Surface Area 18.7 AC
10oz. GEO TEXTILE FABRIC 1018100 1018100 SF 0 ‐$                              Elevation Top 370 FT 
60MIL DOUBLE SIDED HDPE LINING OVER 10oz. GEO TEXTILE FABRIC 1018100 1018100 SF 0 ‐$                              Elevation Base 327 FT 
ROCK BALLAST, 2.15 TH, ABOVE FABRIC 64978 65000 CY 0 ‐$                              Height 43 FT 
FACING CLASS RSP (rock slope protection) METHOD B, (fabric; RSP backing #2 ‐ 1‐1/4" th; 1/4 ton 
RSR 3) 202100 202100 SF 4 808,400$                       Volume (Trapezoid) 46569000 SF 
IMPORTED FILL MATERIAL 0 0 CY 25 ‐$                              1069.1 AF

8,457,580$                 

TOP OF DIKE :

SILTY SAND MATERIAL W/90% COMPACTION 11489 11500 CY 35 402,500$                     
PROVIDE ANCHOR TRENCH,  allow trench 5170 5200 LF 0 ‐$                             
FILL TRENCHES W/ SILTY SAND, 1' th 287 300 CY 0 ‐$                             
CLASS 2 AGGREGATE BASE ROAD 4787 4800 CY 60 288,000$                     
ADD FOR FINAL GRADING W/ SLOPE AND FINISHING 222310 222300 SF 0.5 111,150$                     

10' WIDE ACCESS ROADS INSIDE DIKE, 
GEO TEXTILE FABRIC 51700 51700 SF 0.75 38,775$                       
4" CONCRETE PAVING W/ WELDED WIRE FABRIC 51700 51700 SF 7 361,900$                     

12' WIDE ACCESS ROADS OUTSIDE DIKE, 80 LF
SCARIFY & COMPACT ROAD BASE 960 1000 SF 1.25 1,250$                         
CLASS 2 AGGREGATE BASE 8" th @ ACCESS ROAD 24 30 CY 60 1,800$                         
HYDRO‐SEED EMBANKMENT OTHER SIDE OF DIKE 42300 42300 SF 0.4 16,920$                       

1,222,295$                 

SUBTOTAL 9,679,875$                 
CONTINGENCY 35% 3,387,956$                 

TOTAL 13,067,831$               

COST/AF 13,068$                       
Additional 400 AF for Alt. 2 5,227,133$                 



I. Alternative Cost Summary
UNIT TOTAL

ITEM DESCRIPTION QTY UNIT PRICE PRICE
A.  NON-CONSTRUCTION

Eng/Legal/Admin 25% of $20,836,275.00 $5,209,069

Sub-Total A: $5,209,069

B.   CONSTRUCTION

Lift Station 3,000 gpm $300.00 $900,000
Pressure Pipelines 172,800 in-ft 18.00$                $3,110,400
Gravity Pipelines 87,200 in-ft $20.00 $1,744,000

Earth work: Ex., Backfill Comp. Days $4,000.00 $0
Reservoir 1 LS $9,679,875.00 $9,679,875

Sub-Total Construction: $15,434,275

Contingencies 35% of $15,434,275.00 $5,402,000

Sub-Total B: $20,836,275

C.  SUMMARY

Non-Construction: $5,209,069
Construction: $20,836,275

TOTAL PROJECT
Total Cost $26,045,344

Project Cost (Rounded to Nearest $1,000): $26,045,000

II.  Annual Costs

Lift Station Power Estimate
Average Flow (gpm) 3000

Pressure (ft) 120

Pump Efficiency 75%
Motor Efficiency 90%

Power (Hp)
Lift Station 121.3

Total (Hp) 121.3

Power Cost (kwH) 396,299 at $0.10 $39,630

Labor 
Operators 2,080 hours per year $50.00 $104,000
Senior Operator 0 hours per year $80.00 $0

Total per year $104,000

Reporting
Continuous 0 LS $0.00 $0
Weekly 0 EA $0.00 $0
Quarterly 4 EA $2,500.00 $10,000
Annual 1 EA $2,500.00 $2,500
Tri-annually 0.00 EA $0.00 $0

Total per year $12,500

ANNUAL COST PER YEAR: $156,130

III.  Annual Replacement Reserve Fund

Time to Replace Interest Rate Est. Present Cost
Lift Station Pumps 40 3.00% $900,000.00 $38,936

ANNUAL REPLACEMENT RESERVE PER YEAR: $38,936

IV.  Total Annual Costs

Annual Costs $156,130

Annualized Replacement Costs $38,936

TOTAL ANNUAL COSTS $195,066
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ARSA, City of Ione, and CDCR 

Regional Water Recycling Feasibility Study  
Detailed Non-Economic Analysis Rating Spreadsheets 
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Regional Water Recycling Feasibility Study  
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WWW.HYDROSCIENCE.COM



WWW.HYDROSCIENCE.COM

SAN JOSE

4055 Evergreen Village Square, Ste. 250
San Jose, CA 95135

Tel: 408.363.3884
Fax: 408.363.3886

SACRAMENTO

10569 Old Placerville Road
Sacramento, CA 95827

Tel: 916.364.1490
Fax: 916.364.1491

BERKELEY 

741 Allston Way
Berkeley, CA 94710

Tel: 510.540.7100
Fax: 510.540.7106

HYDROSCIENCE ENGINEERS, INC. is a civil engineering firm that plans, designs, 
and manages the construction of water, wastewater, and recycled water projects.  

With offices in Sacramento, Berkeley, San Jose, and Concord we understand and 
address the complex water and wastewater needs of Northern California.

CONCORD 

2300 Clayton Road, Ste. 600
Concord, CA 94520

Tel: 925.332.5221
Fax: 925.349.4329
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