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 Multiple Permits and Signatories: With multiple permits, the City and individual 
owners and operators would co-sign each individual permit. This would require that 
written agreements for each storage facility and land application area would have to be 
developed to define responsibility and each owner/operator would have to be willing to 
sign both the agreement and permit. The agreements would be written so that the 
RWQCB could understand which entity to fine and require improvements of if a 
violation was to occur. The agreement is also beneficial to the City since it defines the 
volume of recycled water the owner is responsible for disposing of as well as the 
agreement duration.  

Regardless of which permit strategy is pursued, the City should attempt to have a single point 
of compliance, located at the end of the WWTP.  

There are several other potential areas of concern for the WWTP and ARSA facilities as 
described below: 

 Effluent and Groundwater Limitations: An antidegradation analysis will be required 
for future and potentially current storage and land application areas. Analysis results 
may require a permit to include effluent and groundwater limitations for the volume of 
recycled water applied as well as specific nutrients such as nitrogen and TDS.  Any new 
permit associated with land application, recycled water use, or unlined recycled storage 
reservoirs will likely include the installation of groundwater monitoring wells.  

In order to have the ability to use groundwater as a future drinking water source, total 
nitrogen must be below 10 mg-N/L.  Therefore, nitrification and denitrification may be 
required at the WWTP. 
 
TDS should not be problematic for the City because its surface water source is expected 
to have a low TDS concentration and UV disinfection has been proposed for the new 
WWTP. However, the City should start collecting background groundwater quality data 
at the existing and proposed storage and discharge sites. Recently the RWQCB has been 
requiring an antidegradation analysis to be included as part of the Report of Waste 
Discharge. At a minimum, the analysis should be based on four quarterly sampling 
results.  

 Groundwater Monitoring: It is likely that groundwater monitoring will be required to 
demonstrate to the RWQCB that the effluent is not causing groundwater degradation. 
Prior to initiating a new land application/reuse strategy which may impact groundwater, 
the City should attempt to establish the background groundwater quality at that 
particular site to the RWQCB’s satisfaction. In addition, the City should consider 
whether groundwater impacts could result from effluent re-contamination (e.g., bacteria 
re-growth) or downstream ARSA pipeline contributions. It either of these have the 
potential to occur, the City should negotiate the specific methods for resolving these 
issues with the RWQCB prior to permit approval. The City should request that the 
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RWQCB document the specific methods used to resolve these issues in the adopted 
permit.  
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4.0 Description of Existing Wastewater Treatment Plant 
The existing Sutter Creek WWTP was originally constructed in 1949 with subsequent additions 
and modifications to result in current plant configuration.  The WWTP treats domestic 
wastewater from the Cities of Sutter Creek and Amador City and the Martell area to secondary 
levels.  Figure 4-1 shows the treatment schematic for the WWTP.  The treatment plant consists 
of the following components: 

 Mechanical bar screen for debris removal 

 Four Roto-strainers for solids removal 

 Rock-media trickling filter 

 Secondary clarification using two “clarigesters”.  These units include unheated sludge 
digestion below the clarification zone. 

 Sodium hypochlorite disinfection 

 Chlorine contact tank 

 Digested sludge drying bed 

 Control building 

 Emergency storage basin 

 
As part of the interim improvements project, the emergency storage basin has been converted 
into an aerated lagoon and a screw press has been added to provide additional dewatering 
capacity. 

This section describes the treatment process and summarizes the results derived from a capacity 
assessment. 

4.1 Treatment Process 
Based on the Sutter Creek Wastewater Treatment Plant / ARSA System Title 22 Engineering 
Report (Thompson-Hysell Engineers, 2004), influent from the 15-inch interceptor from the City 
of Sutter Creek collection system passes through the mechanical bar screen.  Wastewater from 
the bar screen is routed through a flow meter in a channel to four parallel Roto-strainers with 
slot widths of 0.010 inches.  Primary solids collected at the Roto-strainers are removed by a 
doctor blade and are discharged to a dumpster by a shaftless screw conveyor.  The collected 
screenings are transported by Sweet Pea Septic for treatment and disposal at Fortward Landfill 
in Stockton, California.   

Effluent from the Roto-strainers flows by gravity to the 70-foot diameter trickling filter with a 
rock media depth of approximately 5 feet.  The trickling filter rotary distribution arms are 
hydraulically driven by the influent flow.  Effluent collected in the underdrains of the trickling 



Figure 4-1

Reference: Thompson-Hysell Engineers, “Sutter Creek Wastewater Treatment Plant / ARSA System Title 22 Engineering Report”, November 30, 2004.

1

Sutter Creek WWTP Treatment Schematic
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filter is routed through the secondary pump station to the recirculation pumps.  The 
recirculation pumps recycle flow back to the trickling filter at up to 200% average flow. 

Overflow from the recirculation pump station overflows to the secondary pump station and is 
then pumped to the two “clarigesters” for secondary treatment.  Both clarigesters operate in 
parallel to settle and digest solids from the trickling filter effluent stream.  The clarigesters 
combine secondary sedimentation and coagulation in a single unit process.  The top portion of 
the clarigester is the clarifier section with a depth of approximately 6 feet.  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 and pumped to the 
covered sludge drying beds for drying prior to transport and disposal.  A polymer coagulant is 
applied to the waste solids in-line between the digester and sludge drying beds to assist with 
separating the water from the sludge. 

Secondary effluent from the clarigester is routed to the 4,000 cubic-foot chlorine contact basin 
for disinfection.  The WWTP uses bulk sodium hypochlorite to disinfect the effluent at the 
chlorine contact chamber prior to discharge at the ARSA outfall.  The chlorine contact basin 
consists of five chambers, controlled by weirs, to approximate plug flow and provide detention 
time for chlorine to disinfect the effluent.    

4.2 WWTP Capacity Assessment 
The original design capacity for this plant is 0.48 mgd ADWF, and is the value that the plant is 
currently permitted for.  Recently, however, there have been high BOD5 and TSS loads entering 
the plant.  The capacity assessment was based on this recent influent sampling data.  

A summary of the current available flow and load data is shown in Table 4-1.   The peak 
influent flow ratios are relatively high with ratios of 4.66 (peak hour/average annual), 3.63 
(maximum day/average annual) and 1.97 (maximum month/average annual).  More typical 
flow peak hour factors for “tight” sewers and similar capacity treatment plants would be on the 
order of 3.0 to 4.0.  The typical ratios for maximum day and maximum month are 1.5 and 1.3 
respectively.  The data also indicate that a relatively high degree of inflow and infiltration may 
be occurring which causes the higher peaking factors.  HDR based the capacity analysis on the 
available information described in Table 4-1 and the flow schematic shown in Figure 4-1. 

The capacities of all unit processes of the treatment plant were evaluated.  Treatment plant 
evaluation results are summarized below:  

 Influent Screen and Flow Meter: The plant is equipped with a mechanical bar screen 
in the influent channel.  The collected screenings are conveyed by a screw conveyor to 
the screenings bin.  Downstream of the bar screen is a v-notch flow measurement weir.  
Influent flows are recorded daily. 
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5.0 Effluent Storage and Reuse 
The City of Sutter Creek WWTP relies on the ARSA system for the reuse and storage of its 
treated wastewater.  Currently, reuse is accomplished through a series of land application sites, 
golf course irrigation and three storage reservoirs, as shown in Figure 5-1.  Water balances 
were constructed to determine the capacity of the existing and to determine the amount of 
additional storage and land application facilities needed in the future.  The water balance was 
prepared based on the Agreement to Regulate Use of Henderson / Preston Wastewater Disposal 
System between ARSA, City of Ione, and CDCR.  Based on this agreement, discharges to 
Preston Reservoir could be cancelled within five years upon written direction to this affect.  
The water balances were computed based on not using the storage downstream of Henderson 
Reservoir. 

 
Figure 5-1.  Existing Storage and Land Application Sites 

 
Figure 5-2 graphically shows the amount of storage volume and land application area needed as 
flows increase if Gold Rush is not approved.  All flows would be conveyed to the ARSA 
system.  Based on the water balances, if flows are not conveyed into Preston Reservoir, the 
existing system (Henderson Reservoir, Bowers Ranch and Hoskins Ranch) has enough capacity 
until flows reach about 0.40 mgd.  Additional facilities will be required for flows above 0.40 
mgd.   
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Figure 5-2.  Additional Capacity Required in the ARSA System (Excluding Gold Rush) 

 

Figure 5-3 shows the amount of storage volume and land application area needed as flows 
increase if Gold Rush is included.  Gold Rush would begin to use recycled water at about 2020 
or at an average dry weather flow (ADWF) of 0.86 mgd.  From 2010 through 2020 or 0.31 mgd 
to 0.86 mgd ADWF, all the flows would be conveyed to the ARSA system.  From 2020 
forward, only the flows exceeding the storage tank and golf course irrigation capacity will be 
conveyed to the ARSA system.   
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Figure 5-3.  Additional Capacity Required in the ARSA System (Including Gold Rush) 
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For a more detailed description of the water balance development, refer to the Amador 
Regional Sanitation Authority Master Plan.   
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6.0  Amador County Regionalization 
The Amador Water Agency (AWA), in conjunction with six other agencies and cities, 
authorized the study and preparation of a regional wastewater management plan.  The intent of 
the plan was to “provide a roadmap for the County to respond to current and future demands, 
technology trends and regulatory requirements.”  The management plan was published in 
October 2005. 

The Amador County Regional Wastewater Management Plan (ECO:LOGIC Engineering, 
October 2005), hereafter referred to as the Regional Plan, recommended that a single 
wastewater treatment plant serve the wastewater needs for the Cities of Amador City, Sutter 
Creek, and Jackson, the Martell area (CSA#4), the proposed Gold Rush and the proposed 
Jackson Hills Golf Course.   

However, some of the participants were concerned that the Regional Plan did not evaluate all 
reasonable alternatives for meeting the region’s wastewater treatment needs.  Therefore, the 
City of Sutter Creek authorized HDR to evaluate the Regional Plan and evaluate alternative 
scenarios.  On October 25, 2006 representatives from the City of Sutter Creek, Amador Water 
Agency, Amador County and the City of Ione met to discuss regionalization options and 
developed the following regional wastewater options to be analyzed further in terms of 
schedule, construction and operation and maintenance costs, cost to the contributing agencies, 
and connection and user fees.  

 Option 1: A regional plant located in the Martell area. 

 Option 2: A regional plant located in Sutter Creek. 

 Option 3: Two sub-regional plants located in Sutter Creek and the Martell area. 

 
All three options were developed in coordination with ECO:LOGIC Engineering.  To conduct a 
comparative analysis, the same treatment technologies were used in each option.  In the 
Regional Plan, ECO:LOGIC had developed an alternative with a secondary treatment regional 
plant and tertiary filters to treat only the amount of water needed by the golf courses.  This 
method of treatment was carried forward into the three regionalization options analyzed by 
HDR.  The following paragraphs describe each of these alternatives.  These WWTP 
descriptions apply only to this comparative analysis.  The actual technologies recommended for 
the Sutter Creek WWTP were analyzed separately. 

6.1 Regional Wastewater Treatment Alternatives 
In Option 1, the regional plant would be constructed along Highway 88 and west of Martell.  
Wastewater would be pumped from the City of Sutter Creek, City of Amador City, proposed 
Gold Rush, Martell area and City of Jackson to the regional plant.  Storage facilities would be 
constructed in the Martell area and in the future down the Highway 88 corridor and the Jackson 
Valley.  Treated secondary effluent would be conveyed to agricultural reuse sites along 
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Highway 88 and to the ARSA system.  Tertiary effluent would be conveyed to Gold Rush for 
golf course irrigation.  Additional interim capacity would need to be added to the existing 
Sutter Creek plant to handle wastewater flows until the regional plant is constructed.  A 
schematic flow diagram of this option is shown in Figure 6-1. 

 
Figure 6-1.  Option 1 - Regional Plant Located in the Martell Area 

 
In Option 2, the regional plant would be constructed at a new site in Sutter Creek.  Wastewater 
would be pumped from the City of Amador City, proposed Gold Rush, Martell area and City of 
Jackson to the regional plant.  Storage facilities would be constructed in the Martell area and in 
the future down the Highway 88 corridor and the Jackson Valley.  Treated secondary effluent 
would be conveyed to the storage facility in Martell, and then to agricultural reuse sites along 
Highway 88 and to the ARSA system.  Tertiary effluent would be conveyed to Gold Rush for 
golf course irrigation.  Additional interim capacity would be needed at the existing Sutter Creek 
plant to handle wastewater flows until the regional plant is constructed.  A schematic flow 
diagram of this option is shown in Figure 6-2. 

In Option 3, two sub-regional plants would be constructed in the Martell area and in Sutter 
Creek.  Wastewater from the City of Amador City, City of Sutter Creek and the proposed Gold 
Rush would be conveyed to the Sutter Creek plant.  Treated secondary effluent would be 
conveyed to the ARSA system.  Tertiary effluent would be conveyed to Gold Rush for golf 
course irrigation.  Wastewater from the Martell area, City of Jackson and Amador County 
would be conveyed to the Martell plant.  Storage facilities would be constructed in the Martell 
area and in the future down the Highway 88 corridor and the Jackson Valley.  Treated 
secondary wastewater would be conveyed to the storage facility and then to agricultural reuse 
sites along Highway 88.  Additional interim capacity would be needed at the existing Sutter 
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Creek plant to handle wastewater flows until the sub-regional plant is constructed.  A schematic 
flow diagram of this option is shown in Figure 6-3. 

 
Figure 6-2.  Option 2 - Regional Plant Located in Sutter Creek 

 

 
Figure 6-3.  Option 3 - Sub-Regional Plants Located in Sutter Creek and the Martell Area 
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6.2 Regional WWTP Cost Estimates 
Raw wastewater flows from each of the participating cities, shown below in Table 6-1, were 
used to analyze the regionalization options.  The schematics in Appendix C show how annual 
flows in ac-ft are handled for each option in 2015, 2025, and Buildout. 

Table 6-1.  Regional Wastewater Flows 

Participant 2010 
(mgd) 

2025 
(mgd) 

Buildout 
(mgd) 

Amador City 0.02 0.03 0.04 
Sutter Creek 0.40 0.47 0.80 
Martell 0.72 0.97 3.00 
Gold Rush 0.40 0.40 0.40 
Jackson 0.52 0.71 1.33 
Jackson Hills 0.17 0.17 0.17 
Total 2.23 2.75 5.74 
 

Construction and operation and maintenance (O&M) costs for each of the major components 
were based on a set of unit costs jointly developed by HDR and ECO:LOGIC.  Component 
sizes and lengths were estimated for each option.  Treatment plant, filter and storage capacity 
estimates were based on the wastewater flows in Table 6-1.  Pump station capacity and 
pipelines were sized by applying a peaking factor of 3.5 to the wastewater flows in Table 6-1.  
Pipeline lengths were determined by measuring the approximate distance on a USGS map. 

O&M costs for the treatment plants were based on modified EPA equations in the General 
Summary of Differences Between “Secondary” and “Tertiary” Treatment and Disposal/Reuse 
(ECO:LOGIC, 2006).  O&M costs for filters and pump stations were based on cost charts from 
Capital and O&M Cost Estimates for Attached Growth Biological Wastewater Treatment 
Processes (Henry Benjes, Jr., 1987).   

Cost estimates for each option were developed for 2015, 2025 and Buildout.  The detailed cost 
breakdown is in Appendix D.  Table 6-2 shows a summary of the present worth costs for each 
option.  The present worth costs are within 6 percent of each other.  At this level of cost 
estimating, alternatives within 10 to 15 percent are considered equal, and selections of an 
alternative is typically made using other criteria.   

Table 6-2.  Regional WWTP Cost Comparison – Present Worth 

Option Low High 
Option 1: Regional Plant in Martell Area $57,335,000 $88,353,000 
Option 2: Regional Plant in Sutter Creek $56,840,000 $87,728,000 
Option 3: Sub-Regional Plants in Sutter 
Creek and Martell Area $60,861,000 $91,812,000 

 



Amador County Regionalization 

City of Sutter Creek  
Sutter Creek Wastewater Master Plan 
Project Wise\381684112360.001 June 22, 2009 

6-5

A draft implementation schedule was developed in December 2006 and is shown in Figure 6-4.  
The schedule shows that the Sutter Creek plant expansion could be on line about two years 
before the regional plant option in the Martell area.   

6.3 Regional WWTP Connection and User Fees 
On March 12, 2007, the Reed Group presented a summary of their financial evaluation of the 
three regionalization management options.  The connection fees for new development 
associated with each alternative are shown in Table 6-3.  The user fees associated with each 
alternative are shown in Table 6-4.  The user fees do not include costs for operation and 
maintenance (O&M).  Current O&M costs are about $14 per user.  Therefore, actual user costs 
would be an additional $14 over what is shown in Table 6-4.  The details of these costs can be 
referred to in Appendix D. 

Table 6-3.  Regional Plant Connection Fees 

Participant Option 1: Regional Plant  
in Martell Area 

Option 2: Regional Plant  
in Sutter Creek 

Option 3: Sub-Regional Plant in  
Martell and Sutter Creek 

Sutter Creek $10,630 - $16,565 $8,500 - $13,335 $6,400 - $10,585 
Gold Rush  $8,180 - $12,890 $8,500 - $13,335 $6,480 - $10,585 
Martell $9,030 - $14,465 $8,645 - $13,605 $9,700 - $14,600 
Jackson/Jackson Hills $3,610 - $7,390 $4,510 - $8,600 $4,625 - $8,810 
 

Table 6-4.  Regional Plant User Charges 

Participant Option 1: Regional Plant  
in Martell Area 

Option 2: Regional Plant  
in Sutter Creek 

Option 3: Sub-Regional Plant in  
Martell and Sutter Creek 

Sutter Creek $30.27 - $44.03 $23.46 - $33.85 $27.27 - $39.89 
Gold Rush  $23.20 - $33.54 $23.46 - $33.85 $27.27 - $39.89 
Martell $24.43 - $35.85 $23.67 - $34.25 $32.11 - $45.31 
Jackson/Jackson Hills $21.08 - $34.20 $21.09 - $34.15 $23.30 - $35.05 
 

6.4 Regionalization Summary 
Based on the analysis of construction costs, user charges, connection fees, and time completion, 
the City of Sutter Creek Council decided to move forward with the planning of a new WWTP 
to be located in the City of Sutter Creek.  This plant will be arranged to allow for an expansion 
to handle regional flows, if that becomes necessary in the future.  The treatment and 
conveyance facilities will be sized to allow for future conditions and the conveyance of treated 
effluent to the Martell area, to allow for reuse along the Highway 88 corridor.  Any facilities 
that may be constructed in the Martell area would be based on an agreement between the City 
of Sutter Creek and the Amador Water Agency.



Figure 6-44

Regionalization Options Schedule
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7.0  Future Wastewater Treatment Plant Site Selection 
Two wastewater treatment plant sites, shown in Figure 7-1, were identified for the Sutter Creek 
WWTP expansion. These sites are:       

 Alternative 1: Construct the new plant within the existing WWTP property boundaries 
and work around the current operating facilities.   

 Alternative 2: Acquire part of the Fitzgerald property to the north of the current 
WWTP property, on which to construct the new plant. 

 
Alternative 1 was developed in a preliminary expansion analysis completed by Dexter Wilson 
Engineering, Inc. (DWE) for Gold Rush.  This analysis was based on a phased construction of a 
new MBR facility at the existing WWTP site.  The DWE report showed a suggested layout for 
a 1.125 mgd plant, as shown in Figure 7-2.  The proposed treatment process could be extended 
to the west to obtain the additional capacity, if needed.  This layout also includes an influent 
pumping station and what appears to be a flow equalization tank.  This layout will also need an 
effluent pumping station to handle peak flows above the ARSA pipeline capacity of 2.2 mgd.  
Construction on this site will be difficult because the existing plant must remain in operation 
and the contractor will have to construct the new facility in stages, and then start these up 
before the next stage is constructed. 

Alternative 2 would be located on a portion of the Fitzgerald property to the north of the 
existing WWTP site.  Influent flows would enter the existing WWTP and flow through the 
existing mechanical bar screen and roto-strainers.  An influent pumping station will be 
constructed on the existing WWTP site to pump the wastewater up to the new site.  The 
existing trickling filter structure will be converted into a flow equalization basin, and the 
outside wall will be raised to provide additional storage.  Effluent would be conveyed, after 
disinfection, to the ARSA pipeline.  With the added head gained by placing the new plant at a 
higher elevation, the ARSA pipeline would have a capacity of about 4 mgd.  Based on 
including flow equalization to reduce peak flows, the ARSA line may not have to be expanded 
prior to about 2035.



Future WWTP Expansion Site Options

Figure 7-1

Future WWTP Expansion Site Options



Figure 7-2

Reference: Dexter Wilson Engineering, Inc., “Gold Rush Sewerage System”, March 29, 2006.

2

Dexter Wilson Engineering WWTP Layout
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The basic differences between the two sites and their infrastructure are listed in Table 7-1.   

Table 7-1.  Comparison of WWTP Site Alternatives 

 Alternative 1 
Construct on Existing Site 

Alternative 2 
Construct on Fitzgerald Property 

Land Availability Expansion is limited to the current WWTP 
property boundaries. 

Approximately 4 acres of the Fitzgerald property 
to the north of the existing WWTP site would 
have to be acquired. 

Environmental 
Considerations 

No environmental considerations associated with 
construction on the existing WWTP site. 

Oak trees on the site would have to be removed 
and replaced at a 3 to1 ratio. 

Constructability 
Construction and existing plant operation will 
occur simultaneously.  Therefore, construction 
sequencing is required.  Contractors will have to 
work around existing facilities. 

The existing plant operation will not interfere with 
the new plant construction.  Construction 
sequencing is not an issue and contractors will 
have ample space for equipment and staging. 

Utilization of Existing 
Facilities 

The screw press, chlorine building, chlorine 
contact channel, and emergency storage basin 
will be used by the new plant.  All other facilities 
would have to be sequentially demolished to 
build new facilities. 

The mechanical bar screen, roto-strainers, screw 
press, trickling filter, and emergency storage 
basin will be used by the new plant. 

Flood Protection The site may have to be protected against the 
100-year floodplain. 

Facilities on the new plant site will not require 
flood protection.  The influent pumping station 
and equalization basin on the existing site will 
have to be protected. 

Influent Pumping A low head pumping station will be needed to 
pump influent from to the plant. 

A pumping station and forcemain will be 
constructed to pump influent from the screening 
boxes at the existing plant for subsequent 
treatment at the new site. 

ARSA Capacity 
ARSA capacity is about 2.2 mgd.  With 
equalization, peak flows will exceed ARSA 
capacity by about 2016. 

With the added 50 ft of head from the higher 
elevation of the new plant site, the ARSA pipeline 
will have a capacity of about 3.9 mgd. 

Equalization 

Equalization is required to lower peak flows and 
increase the capacity of the ARSA pipeline and 
reduce capital cost of membranes.  The existing 
emergency storage basin can be used for 
equalization. 

The existing emergency storage basin can be 
used for equalization.  Additional equalization 
capacity can be provided by converting the 
trickling filter in the existing site to an equalization 
basin.  This will increase the ARSA pipeline 
capacity.  

Effluent Pumping 
An effluent pumping station will be required to 
pump effluent into the ARSA pipeline when flows 
exceed 2.2 mgd. 

An effluent pumping station will not be required. 

Accessibility The site and equipment is accessible to 
operators. 

The site and equipment is accessible to 
operators. 

Expandability 
Future expansions are limited to the space within 
the current property and would be even more 
difficult to construct once the interim expansion is 
made. 

Utilizing the new and existing site allows for more 
flexibility in designing future expansions.   

 

7.1 Opinion of Estimated Construction Costs 
The opinion of estimated construction costs for the key differences between the sites are 
summarized in Table 7-2.  A more detailed opinion of the construction estimate is included in 
Appendix E. 
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Table 7-2.  Estimated Construction Cost Summary 

Alternative 1 – Construct on Existing Site Alternative 2 – Construct on Fitzgerald Property 
Item Estimated Cost Item Estimated Cost 

General Requirements $92,000 General Requirements $87,600 
Demolition $33,000 Purchase of Property $26,300 
Influent Pumping $120,000 Oak Tree Replacement $4,500 
Effluent Pumping $120,000 Influent Pumping $190,600 
Fine Screens $260,000 Raw Sewage Pipeline $60,000 
Chlorine Contact Tank $113,000 Effluent ARSA Pipeline $60,000 
Equalization Basin $106,000 UV Disinfection $348,200 
Miscellaneous $10,000 Equalization Basin $18,000 
Electrical $152,400 Miscellaneous $10,000 
Special Construction $53,300 Electrical $143,600 
Contingency $549,300 Contingency $1,210,800 

Total $1,610,000 Total $2,160,000 
NOTE: Each alternative was based on using MBR treatment. 

 
7.2 Estimate of Operations and Maintenance (O&M) Costs 

The estimate of O&M costs for the items included in Table 7-1 are summarized in Table 7-3.  
The detailed estimates are included in Appendix E.   

Table 7-3.  Estimated O&M Cost Summary 

Alternative 1 – Construct on Existing Site Alternative 2 – Construct on Fitzgerald Property 
Item Estimated Cost Item Estimated Cost 

Influent Pumping $4,000 Influent Pumping $13,800 
Effluent Pumping $6,200 UV Disinfection $19,200 
Hypochlorite Use $9,100   

Total $19,300 Total $33,000 
NOTE: Each alternative was based on using MBR treatment. 
 

7.3 Evaluation of WWTP Site Alternatives 
Based on the cost comparison, Alternative 1 has a lower construction cost and O&M cost than 
Alternative 2.  However, due to the requirement that construction be staged, it is anticipated 
that the construction cost will have at least a 5 to 10 percent additional premium.  When this 
amount is included in the cost analysis, the opinion of estimated construction costs are virtually 
the same, but the O&M costs are still lower fro the existing site.  Therefore, the City has opted 
to construct the new WWTP on the existing plant site due to increased costs associated with 
acquiring the Fitzgerald property. 
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8.0 Future WWTP Processes 
The following is a general discussion and comparison of the treatment processes being 
considered for the new Sutter Creek WWTP. 

8.1 Raw Sewage Screening 
The first unit process in a WWTP is screening.  Screening removes the coarse material from the 
influent flow that could damage subsequent processes or affect process reliability.  The two 
general types of screens are: 

 Coarse Screens: Used to protect pumps, valves, pipelines, and other appurtenances 
from damage or clogging by rags and large objects.  Coarse screens have clear openings 
ranging from 6 mm to 40 mm (0.25 to 1.5 in) and can be hand cleaned or mechanically 
cleaned. 

 Fine Screens: Uses include preliminary treatment and treatment of combined sewer 
overflows.  Fine screens have clear openings less than 6 mm (0.25 in) and represent the 
current trend in technology.   

 
For the Sutter Creek WWTP, a fine screen will be used.  They are successful in removing 
debris that could cause added maintenance in downstream processes. 

8.2 Raw Sewage Pumping 
Influent pumping is required when the downstream processes are at a higher elevation than the 
influent sewer.  Pumps are used to lift the sewage to the needed elevation for treatment.  The 
pumps are sized to handle the projected sewage flows with one pump on standby.  For the 
City’s plant, pumps will be required because the treatment facility will be at a higher elevation.  
(The intent is to achieve a smaller footprint for the biological process by making it deeper). 

8.3 Flow Measurement and Raw Sewage Sampling 
All wastewater treatment plants are required to measure influent flow.  All recycle flows should 
be returned downstream of the influent flow meter.  The flow meter could be any one of the 
following: 

 Open Channel Style 

 Flumes (Parshall or cut throat) 

 Weirs (v-notch, rectangular, etc.) 

 Closed Conduit Style 

 Magnetic flow meter 

 Sonic meters 
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For the City of Sutter Creek’s WWTP, any of these meters could be used.  Based on the 
probable treatment system, a magnetic flow meter may be the preferred method.  A final 
selection will be made during the predesign phase. 

8.4 Flow Equalization 
Flow equalization is used to overcome the operational problems caused by flow rate variations, 
to improve the performance of downstream processes, and to reduce the size and cost of 
downstream facilities.  Two types of flow equalization basins are typically found: 

 Flow Through: All flow goes through the equalization basin and the effluent from the 
basin is sent (typically pumped) to the subsequent treatment processes. The equalization 
basin therefore acts as a large wet well to store flow for treatment.  A typical application 
would be storing secondary effluent before tertiary treatment for reuse applications. In 
this case, the flow is stored to meet a set demand.   

 Off-line: Off-line storage is most commonly used for primary effluent or other streams. 
In this case, flow is conveyed to or from the basin during peak events and returned 
during low flows.  The basin is typically cleaned between events to prevent odor.  
Storing raw wastewater may create odor.   

 
The City’s existing emergency storage basin/aerated lagoon could be converted to an offline 
equalization basin to receive peak flows.  During the predesign phase, the point of diversion 
will be determined (before or after screening and grit removal). 

8.5 Grit Removal 
Removal of grit from wastewater is accomplished using grit chambers.  Grit chambers are 
designed to remove grit, consisting of sand, gravel, cinders, or other heavy solid materials that 
may damage or erode downstream equipment.  Grit chambers are most commonly located after 
the bar screens and before primary sedimentation tanks.  There are three general types of grit 
chambers: 

 Horizontal Flow: The flow passes through the chamber in a horizontal direction and 
the straight-line velocity of flow is controlled by the dimensions of the unit, an influent 
distribution gate, and a weir at the effluent end.  This is the type of grit removal was 
originally installed at the City’s WWTP. 

 Aerated: Consists of a spiral flow aeration tank where the spiral velocity is induced by 
coarse bubble aeration and controlled by the tank dimensions and quantity of air 
supplied to the unit.  The spiral velocity maintains organics in suspension and allows 
grit to settle. 

 Vortex: Consists of a cylindrical tank in which the flow enters the tank tangentially 
creating a vortex flow pattern.  Centrifugal and gravitational forces cause the grit to 
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separate and settle into a sump.  Grit is then removed and transported to a landfill.  This 
style is reliable, and will be considered for the City’s WWTP. 

 
8.6 Primary Sedimentation 

Primary sedimentation removes the heavy solids including organic material.  Primary clarifiers 
are effective in removing settable solids and organic constituents.  Typically, primary clarifiers 
are not used in plants with a capacity less than about 2 mgd.  If they are installed, waste solids 
management becomes more complex because the plant must handle two types of residuals – 
raw sludge from the primaries and waste biomass from the biological treatment.  Primary 
clarifiers will not be used at the Sutter Creek WWTP. 

8.7 Biological Treatment 
Biological treatment is the process that converts soluble pollutants into solids (bacteria).  The 
naturally occurring bacteria convert the soluble pollutants into biosolids that can be removed 
from the water. 

Biological treatment can be accomplished using either attached growth, suspended growth, or a 
combination of these.  Attached growth systems, such as the trickling filter currently used at the 
plant, are reliable and less complex, but typically have a larger footprint.  Because of the site 
constraints at the City’s WWTP, an attached growth process is not suitable for future loads. 

The combination processes, called hybrid systems, consists of a suspended growth process 
together with an attached growth media that floats in the water.  These processes have been 
effective when expanding an existing treatment plant or providing a more compact footprint.  
However, these processes are somewhat more complex than other processes. 

A suspended growth process is best suited for implementation at the City’s WWTP.  These 
systems are compact, reliable and can meet the Title 22 requirements for reuse with a proven 
track record.  Furthermore, they can be designed to remove the nitrogen species to avoid nitrate 
concentrations impacts on the groundwater. 

There are several suspended growth systems, all of which could be implemented.  For the 
purposes of the Master Plan, a preliminary layout is included using an extended aeration system 
that will be designed to remove nitrogen concentrations to below 10 mg/L. 

8.8 Secondary Settling 
The suspended growth biological treatment process grows bacteria in the aeration basins.  
These bacteria must be separated from the water before the treated water is conveyed to 
disinfection.  This step is accomplished in a secondary clarifier.  Most of the settled biosolids 
are returned to the biological process to seed the process.  Some of the settled solids are 
“wasted” and are pumped to a digestion process. 
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Secondary clarifiers provide a quiescent environment that allows the bacteria from the aeration 
basins to settle.  The resulting clear liquid is then conveyed to the disinfection process or 
filtration. 

8.9 Effluent Filtration 
In order to meet effluent quality for reuse on golf course irrigation, the water must be filtered.  
Filtration can be accomplished using a granular media, cloth media, or membranes.  Until 
effluent from the WWTP is to be used for golf course irrigation, effluent filtration is not 
needed.  However, due to site constraints, either cloth or disk filters are recommended for the 
City’s WWTP.  They are compact and are relatively easy to operate.  The layout for the plant 
will make allowances for potential future effluent filtration. 

8.10 Disinfection 
Disinfection is the partial destruction of disease-causing organisms.  Disinfection is 
accomplished by the use of chemical agents, physical agents, mechanical means, and radiation.  
Sodium hypochlorite is used at the WWTP to disinfect the treated wastewater.  This process 
will be continued after the expansion. 

8.11 Digestion 
Waste solids from the treatment process must be stabilized before they can be taken to a landfill 
for disposal.  For this project, aerobic digestion is recommended.  This process simply 
continues to aerate the waste solids until the detention time of the solids reached about 40 days.  
The digester is an open tank equipped with coarse bubble aeration, and is typically attached to 
the aeration basins using common wall construction. 

8.12 Recommended Treatment Processes and Preliminary Layout 
Existing facilities were used to the maximum extent possible in order to minimize construction 
costs.  New facilities were selected based on footprint.  A preliminary layout for the new 
WWTP is shown on Figure 8-1 and includes the following:  

 Influent Pumping Station: A new submersible influent pumping station will be 
constructed to convey influent flows to headworks. 

 Headworks: A new headworks facility will be constructed to provide screening.  Two 
channels will be constructed.  A fine screen will be installed in one of the channels.  The 
other channel will serve as a bypass channel with provisions to install a screen in the 
future. 

 Grit Removal and Flow Split: A forced vortex grit removal process will be attached to 
the headworks.  Grit will be discharged to containers for later disposal.  A flow split 
structure will follow the grit process. 
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 Flow Equalization: The existing emergency storage basin/aerated lagoon will be used 
for flow equalization.  The floating aerators will remain in the basin to provide aeration 
when the basin is in use.  A pipeline from the headworks will convey peak flows to the 
equalization basin.  Flow will be returned to the activated sludge treatment plant after 
the peak flows subside. 

 Activated Sludge / Digestion: A compact treatment facility will be constructed to 
provide aeration, clarification, and digestion.  The sequencing of aeration with 
continuous clarification allows high flows to be treated within a small footprint.  Flow 
from the headworks will be conveyed to the activated sludge treatment plant.  After 
treatment, flows will be conveyed to the exiting chlorine contact channel. 

 Disinfection: The existing chlorine contact channel will be used for disinfection. 

 Reuse: After disinfection, the treated effluent will be discharged to the ARSA pipeline.   

 Solids Dewatering: The existing screw press and drying bed will be used for waste 
solids dewatering. 
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9.0 Implementation Plan 
The new WWTP will be constructed within the existing WWTP site where a combination of 
new and existing facilities will be used.  Operation of the existing WTTP and construction of 
the new facilities will occur simultaneously.  This section describes the implementation plan for 
the simultaneous operation and construction of existing and new facilities. 

9.1 Preliminary Phasing 
The new WWTP would be constructed in three phases.  These phases are outlined in Table 9-1.  
The initial construction would be for an average annual flow of about 0.70 mgd (Phase I).  The 
plant arrangement would be constructed in 0.35 mgd “modules”. 

Table 9-1.  WWTP Phasing 

Phase Year 
Average Annual Flow (mgd) 

Excluding Gold Rush Including Gold Rush 
Phase I 2015 0.70 0.70 
Phase II 2025 1.05 1.40 
Phase III Buildout 2.10 2.45 

 

Typically, WWTPs are phased to treat the projected flows in 10 year increments.  This phasing 
provides time for designing (up to a year), bidding (up to 6 months), construction (1 to 3 years) 
and process startup (3 to 6 months).  When considering all these elements, it takes a total of 3 to 
5 years to construct a new facility and bring it online.  To avoid having the plant site being 
continually under construction, a 10 year or more horizon is typically used to set the plant 
capacities.  However, if the community is virtually built out, then the probable ultimate 
capacity is constructed. 

For this project, because of the unknown disposition of the regional wastewater treatment 
solution, the phasing should be based on about a shorter time frame.  Table 9-1 includes 
preliminary flow estimates.  These will be updated and finalized during detailed design of the 
new plant. 

9.2 Implementation Plan 
Figure 9-1 shows a preliminary schedule for the design and construction of the new WWTP.  
The environmental documentation and the development of the Environmental Impact Report, 
which has already begun, will take about one year to complete.  Design of the treatment plant 
will take approximately 12 months.  Once the design has been completed, bidding and 
construction can start.  The bidding process will take about 3 months, and construction of the 
new plant will take approximately 18 months.  



ID Task Name

1 Environmental Impact Report

2 Design of Treatment Plant

3 Advertisement and Bidding

4 Construction

5 Start-Up and Testing

Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4
Year 1 Year 2 Year 3 Year 4 Year 5

TaskSutter Creek WWTP Design and Construction Schedule

Figure 10-1
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9.3 Permit Application and Agency Approval Requirements 
The construction and subsequent operation of the Sutter Creek WWTP will require a variety of 
permits.  An initial list of construction and environmental permits are described in Table 9-2 
and Table 9-3. 

Table 9-2.  Construction Permits 

Permit Process and Duration 
California Regional Water Quality Control Board (RWQCB) - 
National Pollution Elimination System (NPDES) Permit for 
Discharges of Storm Water Runoff Associated with 
Construction Activities 

Notice of Intent (NOI) may be filed prior to construction. 
Contractor will have to finalize to obtain storm water pollution 
prevention plan (SWPPP).  

RWQCB – Waste Discharge Requirements General Order for 
Dewatering and Other Low Threat Discharges to Surface 
Waters 

NOI may be filed prior to construction. 6 weeks. Contractor will 
have to finalize to obtain SWPPP.  

Amador Air District – Air permits as required for construction. Permit is obtained by the contractor for construction equipment 
being used.  

City of Sutter Creek Public Works Department – 
Encroachment Permit 

Contractor shall be responsible for obtaining encroachment 
permit for WWTP and pipeline alignment. HDR will submit 
application for access road if required.  

City of Sutter Creek Department of Utilities 
An Erosion and Sedimentation Plan must be prepared and 
submitted to the City for review and approval prior to 
construction.  This plan must protect the site against erosion of 
disturbed ground and sedimentation of watercourses. 

County of Amador Transportation – Encroachment Permit 
HDR will work closely with the County during the design phase 
to obtain approval for traffic control. HDR will submit 
application for access road if required.  

Sutter Creek Fire Protection District and Amador Fire 
Protection District 

The construction drawings will have to be reviewed by the 
Sutter Creek Fire Protection District and Amador Fire 
Protection District for conformance with the City Standards and 
Fire Code.  The final design must be approved by the Fire 
Marshall. 

Occupational Safety and Health Administration Mining and 
Tunneling Unit – Underground Classifications 

HDR will submit application to OSHA after the 60% submittal, 
once the alignment is finalized.  
 

 
 

Table 9-3.  Environmental Permits 

Permit Type and Description Process and Duration 
Required Permits 
California Department of Fish and Game (CDF&G) – 
Streambed Alteration Agreement (Section 1602) This permit will be submitted after the 60% design submittal.  

Permits That May Be Required 

USACE – Section 404 Individual or Nationwide Permit for 
impacts to jurisdictional wetland/waters 

This permit will depend on the wetland delineation report that 
will be submitted to the USACE for its review. USACE will 
determine if it has jurisdiction. If so, the HDR team will look at 
avoiding impacts within the USACE jurisdiction.  

California RWQCB – 401 Water Quality Certification This permit will depend on whether the USACE Section 404 
permit is required. . 
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Permit Type and Description Process and Duration 

CDF&G – California Endangered Species Act This permit will depend on the Special Status Species Report 
and the completion of the CEQA documents.  

US Fish and Wildlife Service – Endangered Species Act This permit will depend on the Special Status Species Report 
and the completion of the CEQA documents.  

NOAA Fisheries This permit will depend on the Special Status Species Report 
and the completion of the CEQA documents.  

 

9.4 Plant Operation, Construction, and Demolition 
Testing, start-up and placing the new WWTP facilities into service will require some 
coordination between operating the existing plant and the contractor’s construction activities.  
There are a few facilities at the existing WWTP that will be demolished in order to construct 
new facilities and the interconnection of the existing facilities may require temporary 
interruptions of the existing plant.   

A “Maintenance of Plant Operations” specification will be prepared as part of the final design 
effort and included in the contract documents.  This specification will provide detailed, specific 
requirements and instructions that the contractor must follow during a shutdown or 
interconnection task.  The specification also will specifically define which processes can be 
taken out of service and the allowable shutdown duration. 

The influent pumping station, headworks, and the south portion of the activated sludge 
treatment plant would be constructed first.  The influent pumping station will be constructed 
over existing influent piping to allow continued operation of the existing plant.  A pipeline 
from the new pumping station to the headworks will be installed. 

Claridigester #1 will be demolished so that the south portion of the activated sludge treatment 
plant can be constructed.  During this time, wastewater would continue to be conveyed through 
the existing mechanical bar screen, roto-strainers, aerated lagoon/trickling filter and claridigeter 
#2.  Temporary piping would have to be installed to bypass claridigester #1 and routed directly 
to the chlorine contact channel. 

Once the construction of the influent pumping station, headworks, and south portion of the 
activated sludge treatment plant has been completed, these facilities will be brought online.  
Then the existing influent channel would be demolished and the north portion of the activated 
sludge treatment plant would be constructed. 

The construction of the administration/operations building can occur at any time because it will 
not interfere with the existing or new plant operation. 

9.5 Engineer’s Opinion of Probable Construction Cost 
A summary of the Engineer’s opinion of probable construction costs for the initial plant 
capacity for the new WWTP is likely to be about 0.6 mgd annual average flow.  The opinion of 
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probable construction cost for the initial plant is shown in Table 13-2.  These costs are based on 
quantity takeoffs from preliminary facility layouts, competitive bids for similar work and recent 
price quotations from equipment manufacturers and material suppliers.  They also include a 
contingency and engineering, administration, and legal allowances.  A detailed breakdown of 
the costs is included in Appendix F.   

Table 9-4.  Engineer's Opinion of Probable Construction Cost – Phase I 

Unit Process Estimated Construction Cost 
Yard Piping and Site Improvements $1,065,400 
Influent Pumping Station $214,700 
Headworks $396,940 
Biological and Aeration Facilities $2,006,850 
Administration/Operations Building $808,400 
Electrical $674,000 
Instrumentation and Control $225,000 

Subtotal A $5,391,290 
Contingency (35% of Subtotal A) $1,886,952 

Subtotal B $7,278,242 
Engineering, Administration, and Legal (25% of Subtotal B) $1,819,560 

Estimated Total Project Cost $9,097,802 
 

9.6 Development Capacity Requests 
When developments request capacity in the WWTP, connection fees or payments for 
improvements to the WWTP will be made according to the size of the development as 
described below: 

 Small Development (1 to 25 units): Small developments will pay the connection fee 
when applying for a building permit. 

 Low Medium Development (26 to 100 units): Medium developments containing 25 to 
100 units will pay the connection fees upfront for all units. 

 High Medium Development (101 to 499 units): Medium developments containing 101 
to 499 units will pay the connection fees upfront.  Connection fee payments can be 
made in increments of 100 units.  However, if capacity is not available, the developer 
may be required to pay for the improvements, and then enter into a reimbursable 
agreement. 

 Large Development (500 units or greater): Large developments requesting capacity 
in the WWTP will pay for the improvements to expand the WWTP.  These payments 
will be made upfront for all units.  The developer will be reimbursed as connection fees 
are paid to the City. 
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The projected number of units estimated for the Sutter Creek service area is shown in Figure 9-
2. 
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Figure 9-2.  Projected Number of Units 




