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1. General 
This Preliminary Engineering Report (PER) has been completed for the Willow Creek Community 
Services District (WCCSD, CSD, or District). The community of Willow Creek does not currently 
have a community-wide wastewater collection system, and all of the residences and businesses 
rely solely on individual septic systems to provide for their wastewater treatment needs. Many of 
these septic systems are decades old, and some are beginning to fail, impacting ground and 
surface water in the area and negatively affecting public health and the environment. This is of 
particular concern in the downtown Willow Creek area, as there is insufficient room to construct new 
or reserve leach fields to replace existing failing leach fields. This PER describes a proposed 
wastewater treatment and collection system for the downtown area of Willow Creek. The objectives 
of this Downtown Wastewater System Development Project are to improve public health and 
increase the opportunity for economic development in this area of Willow Creek. The project is 
focused on the area of the CSD that includes the downtown commercial district and residences 
along Highway 299. 

The system that will result from the WCCSD Downtown Wastewater Development Project will be 
designated as a Rural Utilities Service (RUS) financed wastewater system and must be modest in 
design, size, and cost, and be constructed and operated in an environmentally responsible manner. 
Pursuant to 7 CFR Part 1794, guidance in RUS Bulletin 1794A-602, “Guide for preparing the 
Environmental Report for Water and Waste Projects”, and the Agency’s environmental State 
Supplement, the environmental review will be prepared concurrently with the project engineering 
design. Environmental issues were considered as part of the engineering planning and preparation 
of this document.  

This PER is intended to be a thorough evaluation of the feasibility of the construction of a 
wastewater collection, treatment, and disposal system for the downtown area of Willow Creek, CA. 
This feasibility analysis is considered the first step in the planning, design, and funding process. 
Using a lifecycle cost analysis along with Wastewater Committee member concerns and 
preferences, the most economically and environmentally sustainable alternatives are identified. A 
realistic cost, reflecting current construction and material capital costs, operating costs and debt 
costs, and a rate structure that will be required for maintaining service, is identified. 

One of the first steps in the process was the formation of a Wastewater Committee, which meets 
monthly on the Wednesdays prior to the Thursday Board meetings. The purpose of the Wastewater 
Committee is to help guide the process for the development of the wastewater solution and to 
provide feedback to and from the WCCSD Board. The Wastewater Committee consists of the 
following members: 

• Board and Community Members 

– Mike Davis, WCCSD Board member 

– Joe O’Hara, WCCSD Board member 

– Lonnie Danel, WCCSD staff 

– Josh McKnight, District Engineer/community member 

– Tyler Holmes, community member and former WCCSD Board member 

– Guy Conversano, engineer/community member 
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– Marc Rowley, community member 

• Streamline Planning 

– Bob Brown 

– Trever Parker 

• GHD 

– Pat Kaspari 

– Rebecca Crow 

– Susan O’Gorman 

1.1 WCCSD Wastewater Planning History  

The following is a summary of the previous studies that have been completed and steps that have 
been made by the WCCSD towards a wastewater solution.  

2002 

The District received Community Development Block Grant (CDBG) funding to conduct a 
wastewater feasibility analysis. Guy Conversano was hired and completed a report titled 
“Preliminary Wastewater/Septage Engineering Feasibility Report” (2002). This report recommended 
a phased approach, sewering the downtown area first, and suggested a Phase 1 STEP system. 
The estimated construction cost was $1 million and estimated user rates were $30 per month. It is 
important to note that since this report was completed, there have been many changes to regulatory 
requirements for effluent treatment. These additional requirements add significantly to the cost of 
construction. A copy of this report is included in Appendix E. 

2003 

Trinity Valley Consulting Engineers was hired to complete a study of the Jurin property or “Mill Site”. 
It was determined this site is suitable as an effluent disposal field, as detailed in their report “Central 
Wastewater Disposal System Evaluation of Disposal Site”. A copy of this report is included in 
Appendix E. 

2004 

The District was pledged $250,000 in a Small Community Wastewater Grant by the California State 
Water Regional Control Board (SWRCB); however, the pledge was rescinded due to a competing 
state project. Also in 2004, the District was pledged an $80,000 design grant from Humboldt County 
Association of Governments (HCAOG) but was unable to secure additional funds, and the grant 
agreement was never executed. 

2005 

Humboldt County completed a Blight Designation report in preparation for Redevelopment. WCCSD 
was found to be a blighted community.  

2008 

The District received an additional CDBG grant to conduct further wastewater feasibility analysis. 
Oscar Larson & Associates was hired and completed their report titled “Wastewater Feasibility 
Analysis”. This report recommended an expanded collection system and a natural treatment 
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system. The estimated capital cost was $6.65 million, and estimated user rates were $75 per month 
for residential and $1,500 for commercial. A copy of this report is included in Appendix E. 

2010 

Streamline Planning secured $40,000 from the Headwaters Grant Fund on behalf of the WCCSD 
with the goal of developing the Willow Creek Downtown Community Septic Improvement Program 
(WCSIP) to access revitalization options for businesses restricted by septic system limitations. 

2011 

GHD was hired to to assist in the process of developing a wastewater solution for the downtown 
area of Willow Creek. 

2012 

Trinity Valley Consulting Engineers completed a soils study of Veterans Park to determine the 
percolation rate. The results of this study are included in Appendix B. 
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2. Project Planning Area 
2.1 Location 

The unincorporated community of Willow Creek is located in Humboldt County approximately 320 
miles north of San Francisco and 45 miles northeast of Eureka, California (Figure 1). Willow Creek’s 
business center (downtown) is located along State Highway 299 on both sides of the junction with 
State Highway 96. Willow Creek is situated along the Trinity River, which is part of the Klamath 
River Basin. The WCCSD service area or district boundary is shown on Figure 1 and consists of 
properties along State Highways 299 and 96. The District currently provides potable water service 
to this Service Area and also provides park services, recreation facilities, and street lighting. The 
WCCSD operates Camp Kimtu campground and beach area, Veteran’s Park, Creekside Park, and 
the Community Commons area at the China Flat Museum. They also maintain the downtown 
corridor and public restrooms at the park facilities. 

2.1.1 Development of Wastewater Service Area Boundaries 

The majority of the properties within the WCCSD service area are rural properties with septic 
systems. Available land, reserve leach fields, etc. are generally sufficient for the majority of these 
properties. The exception to this is the downtown core, consisting of the properties along Highway 
299, near the intersection of Highway 96. This area is relatively densely populated and is located on 
a bedrock terrace above the Trinity River, with shallow soil depths that limit the amount of treatment 
available for on-site septic systems. Many of the existing septic systems and leach fields in this area 
are also old and failing. Development has occurred over the top of many of them, with septic tanks 
located under buildings and leach fields encroached upon with development. There is generally no 
longer any reserve leach field area existing in Willow Creek’s downtown area. Further development 
or expansion of businesses within this area is precluded by the lack of sufficient wastewater 
facilities. Therefore, the Wastewater Committee recommended, and the Board approved that the 
initial collection system/sewer service area be limited to the downtown core. They further divided 
the service area into two sub-service areas referred to as the Core and Expanded service areas 
(Figure 2). 

The Core area includes all properties within the Willow Creek downtown area that are primarily 
zoned commercial. A few residential properties are included in this Core, given their location is 
intermixed with adjacent commercial properties. The Expanded service area includes the nearby 
residential properties, which are located such that only minimal additional collection piping, all by 
gravity collection, would be needed to service these properties along with the Core area. 

The proposed project service area in its entirety, including the Core and the Expanded areas, 
consists of 103 total connections (some parcels will have more than one service connection), 57 of 
which are commercial and 46 are residential. Of the 46 residential units within the service area, 21 
lie within the Expanded service area. 

2.1.2 Climate 

Willow Creek has a climate typical of inland California: warm, dry summers and cool, wet winters. 
Table 1 and Table 2 summarize the temperature and precipitation data available from the Western 
Regional Climate Center, and evaporation data from Department of Water Resources (DWR) 
Bulletin No. 73-1, Evaporation from Water Surfaces in California, May 1974.  
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Table 1 Period of Record General Climate Summary - Temperature 
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Table 2 Period of Record General Climate Summary – Precipitation & 
Evaporation 

 

2.1.3 Topography  

The topography of the sewer service area (Figure 3) is a mildly sloping valley, generally sloping 
towards Highway 96. The highest point within the collection area is near the intersection of Highway 
299 and Roth Road (633 feet elevation), and the lowest point is near the intersection of Highway 96 
and Mayfair Street (575 feet elevation). The topography slopes up to the north and northeast of 
Willow Creek’s downtown area, reaching an elevation of over 770 feet at the top of the ridge before 
sloping back down to the Trinity River.  

2.1.4 Soils  

The soil environment for the sewer service area consists mainly of loam soil types. Loam soil is a 
combination of sand, silt, and clay (more sand and silt than clay) that drains well and is also 
relatively easy to excavate. Parts of the service area will consist of rocky soil, which will likely be 
more difficult to excavate (McLaughlin & Harradine, 1965). A soils map for the service area from the 
National Resources Conservation Service (NRCS) has been included as Appendix A.  
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Soil investigations were performed at four potential disposal locations: Veterans Memorial Park, the 
Mill site, Stockel site, and Trinity Valley Elementary School (TVES). GHD completed investigations 
at the Mill site, Stockel site, and TVES, and Trinity Valley Consulting Engineers (TVCE) completed 
a soils evaluation at Veterans Memorial Park. The results of the soil investigation performed at each 
of the proposed disposal sites can be found in Appendix B. 

Soils encountered at each of the potential disposal locations were generally alluvial deposits either 
within the floodplain (TVES property) or on the uplifted, raised terraces above the Trinity River. Soils 
at the four potential disposal sites varied from silt loam at the Stockel property, to sand and sandy 
loam at the Mill and Stockel Sites, to gravelly sands at the TVES property. Soils were generally finer 
(silts and clays) at the Stockel property and increased in grain size with proximity to and elevation 
relative to the Trinity River. 

2.2 Environmental Resources Present 

One key environmental resource in the Willow Creek area is the water that flows in both the Trinity 
River and a tributary to the Trinity River, Willow Creek. This tributary is the source of WCCSD’s 
potable water. Fishing is a known tourist attraction, especially during salmon and steelhead runs. 
The Trinity River is also included in the federal Wild and Scenic Streams Act. 

Agriculture is an important land resource in the Willow Creek area. Sun Valley Floral Farms 
operates 40 acres of nursery production, and there are other agricultural productions in the area 
including row crops and fruit and nut crops. In the recent years, there has been an increase in 
marijuana grow sites in the area. These sites are known to use creeks and wells to provide water 
for irrigation. 

Annual gravel (river run aggregate) removal activities occur at the Willow Creek Bar and McKnight 
Bar on the main stem of the Trinity River near Willow Creek. Aggregate extraction and processing 
operations at the Willow Creek Bar have been permitted by the County of Humboldt since 1969. 
The maximum volume of aggregate authorized for annual extraction from the Willow Creek Bar is 
40,000 cubic yards (State Water Resources Control Board), as well as 10,000 cubic yards from 
McKnight Bar. 

Willow Creek is located within the Six Rivers National Forest. This area attracts numerous campers 
and tourists every year. With its close proximity to the Trinity River, Willow Creek is also close to the 
100-year floodplain (Figure 4). The 100-year floodplain follows the Trinity River to the north of 
Willow Creek’s downtown area. FEMA has not officially mapped the 100-year floodplain upstream 
of the confluence of Willow Creek, although the 100-year flood elevation that FEMA mapped at the 
Trinity/Willow Creek confluence can be approximated upstream of the confluence. Such an 
approximation is shown in Figure 4. It is important to note that this is only an approximation and 
does not designate the FEMA 100-year floodplain in this area. The floodplain does not encompass 
any of the proposed collection, treatment or disposal areas.  

An environmental document has not yet been produced for this project. The California 
Environmental Quality Act (CEQA) document will be prepared once a Project Description has been 
finalized, and this study has been accepted and approved by the WCCSD Board and the State 
Water Resources Control Board. 

2.3 Growth Areas and Population Trends 

As of the year 2010 census (U.S. Census Bureau, 2010), there were 1,710 people residing in 
Willow Creek (including 812 households), down from 1,743 at the 2000 census. The population 
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density was 55.9 people per square mile. The population decreases in the winter by approximately 
one third to one half due to its high proportion of seasonal residents. The year-round residents are 
primarily composed of business people, government employees and retirees. A small percentage of 
residents work in the Eureka/Arcata area and therefore commute for work. The seasonal residents 
are often largely involved in the outdoor recreation opportunities available during the summer. 
These include camping, fishing and rafting. In recent years there has been an increase in migrant 
workers during the late summer months that are understood to be used by the marijuana farmers. 

At the time of the 2010 census, the median annual household income was $27,276 and the median 
income for a family was $35,720. 

The proposed project service area in its entirety, including the Core and the Expanded areas, 
consists of 103 total connections to the wastewater system (some parcels will have more than one 
service connection), 57 of which are commercial and 46 are residential. Of the 46 residential units 
within the service area, 21 lie within the Expanded service area. 
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3. Existing Facilities 
3.1 History 

The WCCSD was formed originally in 1965 under California Government Code Section 61600. 
They currently maintain and operate a water system and park facilities. The Willow Creek area 
receives water service from the WCCSD, which currently operates a 22 mile system with over 930 
connections. The new water treatment plant that was completed in 2007 has a design capacity of 
2,140 gpm (3 MGD). The District delivered an average of approximately 174 MGD in 2013. 

Although WCCSD has been evaluating alternatives for a community wastewater system for a 
number of years, there is currently no centralized wastewater system for the community. All of the 
residences and businesses in Willow Creek rely solely on individual septic systems. 

3.2 Location Map 

This project is focused on the area of the CSD that includes the downtown commercial district and 
residences along Highway 299. A general outline of the proposed service area is given in Figure 2. 
Section 2.1 describes the development of the service area boundaries. Section 5 gives a general 
layout of the various collection systems considered within the WCCSD boundaries, as well as 
proposed treatment and disposal locations.  

3.3 Conditions of Facilities 

Residences and businesses in the Willow Creek community are currently served by septic tanks 
and other on-site wastewater systems. A feasibility study conducted by Oscar Larson & Associates 
(2008) reported that many of the onsite systems have degraded with time, are substandard or 
undersized, and frequently overloaded. Numerous permits for repair of failed septic systems have 
been issued by the Humboldt County Division of Public Health (Oscar Larson & Associates, 2008). 
In 2005 and again in 2010, the County passed a resolution naming Willow Creek a blighted 
community; the lack of wastewater infrastructure was identified as a contributing factor to this blight 
determination. 

See Section 4.1 for additional information regarding the need for this project. 

3.4 Financial Status of Existing Facilties 

WCCSD does not currently have a wastewater system or supporting wastewater rates base. This 
has made it difficult to form any significant cash reserves for wastewater infrastructure expenses. 
While the existing water system has some reserves, state law prohibits the permanent use of those 
funds on anything other than the water system. However, funds can potentially be loaned to the 
sewer system if there is the ability for the sewer system to repay the loan. 
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4. Need for Project 
4.1 Health, Sanitation, and Security 

As discussed in Section 2.1.1, the majority of the properties within the WCCSD service area are 
rural properties with septic systems. Available land, reserve leach fields, etc. are generally sufficient 
for the majority of these properties. However, the downtown Core area is relatively densely 
populated, with many of the existing septic systems and leach fields old and failing. Development 
has occurred over the top of many of them, with septic tanks located under buildings and leach 
fields encroached upon with development. There is generally no longer any reserve leach field area 
existing in Willow Creek’s downtown area. Further development or expansion of businesses within 
this area is precluded by the lack of sufficient wastewater facilities.  

The Humboldt County Community Development and Environmental Health Departments are 
concerned that repairs in the area will not suitably meet state and local government requirements 
for onsite sewage treatment and disposal. A 2008 letter from the Humboldt County Division of 
Environmental Health (DEH) states the DEH’s support of a community sewer system in Willow 
Creek as a long-term measure to protect public health. The letter states that the majority of lots in 
town have near total lot coverage and will not have undisturbed soils or adequate areas for future 
repairs. (See Appendix E) 

A letter of support for a community-wide wastewater system in Willow Creek was also written by the 
Humboldt County Community Development Department (CDD). The CDD noted that there have 
been several instances of raw sewage overflowing into the downtown storm drains, and that the 
current conditions in Willow Creek with respect to wastewater can put the public at risk. Advanced 
onsite systems have been required for commercial users, and to be sustainable, the downtown area 
will require a less piecemeal approach to wastewater treatment. 

The high frequency of failures constitutes a continuing threat to public health and may result in 
severe restrictions on the uses of these properties if they continue. A community wastewater 
collection and treatment system is urgently needed as a long-term measure to protect public health 
and allow economic growth and development in the community of Willow Creek. 

4.2 System O&M 

Humboldt County Division of Environmental Health has issued multiple permits for repair of failed 
onsite sewage disposal systems in Willow Creek. In recent years, commercial lots in the main part 
of town along Highway 299 have experienced failing systems, resulting in the installation of 
expensive owner operated onsite systems (Oscar Larson & Associates, 2008). Some of these 
systems are now included in Humboldt County’s Non-standard Sewage Disposal System (NSSDS) 
monitoring program because of the complexity of the systems (see Table 3). 

Table 3 Properties in proposed wastewater service area that have NSSDS 
permits and ongoing monitoring requirements (Oscar Larson & 
Associates, 2008) 

APN # Address Use 

522-221-019 38939 Hwy 299 Multi use building 
with Pizza Parlor 

522-342-007 39063 Hwy 299 Chevron 
522-345-020 36060 Hwy 299 vacant 
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4.3 Growth 

In a 2002 PER prepared for the WCCSD by Guy Conversano P.E., the development of the 
collection system was evaluated in a phased basis: Phase I, 0 -10 years; Phase 2, 10-20 years; 
Phase III, 20-30 years. The 2002 PER estimated initial contributing flows of 29,000 gallons/day and 
an increase to 59,000 gallons/day at the end of the planning period. In the 2008 PER prepared by 
Oscar Larson & Associates, the entire downtown wastewater treatment project was evaluated as an 
initial single phase with one additional phase to expand the treatment facility capacity to satisfy 
future residential development. The 2008 PER treatment facility flows were estimated at 
approximately 38,000 gallons/day and 71,000 gallons/day at build out.  

In this study, the entire downtown wastewater project and future expansion are evaluated as a 
single phase. The District has decided that it will be more efficient and achievable to implement the 
sewer collection system and build the wastewater treatment facilities, while accounting for future 
population growth in a single phase. The proposed wastewater collection area is presented in 
Figure 2. The collection area includes the Core and Expanded sub-service areas, as they are 
defined in Section 2.1 and Figure 2. The proposed project service area in its entirety, including the 
Core and the Expanded areas, consists of 103 total connections (some parcels will have more than 
one service connection), 57 of which are commercial and 46 are residential. Of the 46 residential 
units within the service area, 21 lie within the Expanded service area. 

Current information from recent developments was taken into account in the most recent estimation 
of projected treatment facility flows. Including current conditions, and accounting for future 
expansion, the design average daily dry weather flow was set at 38,000 gallons/day (see Section 
5.1 for a detailed development of flows).  

It is anticipated that approximately 7 more residential units and 5 more commercial businesses will 
be developed in the Expanded service area within the next 10 years. The flows associated with this 
development, as well as additional capacity for future expansion of the service area, have been 
included in the basis of design for the collection, treatment, and disposal systems. See Section 5.1 
for additional information on the development of the design flows.  
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5. Alternatives Considered 
Section 5 of this PER has been divided into four sections based on their respective positions in the 
overall wastewater treatment process: the collection area and collection system, the wastewater 
treatment alternatives, the disposal site alternatives, and solids treatment. Section 5 gives an 
overview of the alternatives considered for each portion of the wastewater collection and treatment 
process, as well as the advantages and disadvantages of each. Additionally, Section 5.1 gives a 
description of the development of flows that were used in the design process. The preferred 
alternative is discussed in Section 6.  

5.1 Development of Design Flows 

The design of each phase of the overall wastewater treatment process (collection, treatment, 
disposal, and solids handling) depends largely upon the design flows of the system. Key design 
flow definitions and considerations include the following: 

 Average dry weather flow (ADWF) – the average daily flow that occurs during the dry weather 
season 

 Peak dry weather flow (PDWF) – the highest hourly flow that occurs during the dry weather 
season.  

 Maximum day wet weather flow (MDWWF) – the highest daily flow that occurs during the wet 
weather season. The MDWWF to ADWF ratio is typically between two and three, with higher 
values indicating more prominent infiltration and inflow problems. 

 Peak wet weather flow (PWWF) – the highest hourly flow that occurs during the wet weather 
season. The PWWF to ADWF ratio is typically between three and four, with higher values 
indicating more prominent infiltration and inflow problems. 

Since the WCCSD does not currently have a wastewater system, the best way to estimate 
wastewater flows is to analyze water usage data. The WCCSD supplied GHD with the District’s 
January and July water usage data from 2010, 2011 and 2012. Residential water use during July 
was found to be significantly higher than January, and the District confirmed that the increased 
water use was a result of tourism and increased irrigation in the summer. Because water used for 
irrigation is not anticipated to enter the wastewater collection system, January water use was used 
to determine the average amount of water a single residential household will contribute to the 
wastewater collection system.  

Customers receiving wastewater services are typically charged based on the number of equivalent 
dwelling units (EDUs) they contribute to the wastewater system. One EDU represents the amount of 
water the average residential household contributes to the wastewater collection system. The 
amount of water associated with one EDU was determined by taking the average January 
residential water use by year-round residents. Residents who used less than an average of 90 
cubic feet in January and above 1,000 cubic feet in July were not considered to be year-round 
residents (summer home properties) and were removed from the calculated average. The resulting 
average January residential water use, representing one EDU, was 550 cubic feet per month (4,114 
gallons per month, 132.7 gpd). This amount is consistent with other, rural communities in Humboldt 
county.  

After determining the contributing flow that is representative of one EDU, the next step was to 
determine the total number of contributing EDUs within the service boundaries. Residential 
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connections were each assigned one EDU. Existing commercial connections were assumed to 
contribute more water to the wastewater collection system in the summer months, but they also use 
some water for irrigation. Existing commercial connections were assigned EDU values by 
multiplying their July water use by 90% (assuming 10% of their water use in July goes toward 
irrigation), then dividing by 550 cubic feet and rounding up to the closest integer. A few specific 
commercial properties were identified as using high amounts of irrigation water, and their water 
usage was discounted by 50% rather than 10%. 

After establishing the number of EDUs estimated at each connection, the total amount of residential 
and commercial EDUs within the Core and Expanded service areas could be determined (Table 4). 

Table 4: EDU estimation for the core and expanded core service areas 

Service area Residential Commercial Total 
Core 25 161 186 
Core and Expanded 44 165 209 

Given the above assumptions, the Core and Expanded service areas currently combine to generate 
approximately 209 EDUs of wastewater, which corresponds to approximately 28,000 gpd. Within 
the Expanded service boundary, the assumption was made that seven more vacant lots will be 
developed into residential units, and five more commercial businesses will be developed. With 
these assumptions, the average daily flow would be approximately 30,000 gpd. To allow for these 
developments, as well as future expansion to the east of Willow Creek’s downtown area and/or 
development at the Mill Site, the design ADWF was estimated at 38,000 gpd. 

The PWWF is typically estimated using past flow data. However, due to the absence of flow data, a 
PWWF must be estimated by applying a peaking factor. Typical ratios for PWWF to ADWF are 
between 3 and 4. Because the WCCSD system will be new, a ratio of 3 was used to obtain a 
PWWF estimate for this project. This study used a PWWF of 114,000 gpd.  

5.2 Collection Area and Collection System 

5.2.1 Description 

As described in Section 2.1.1, available land for repairs or reserve leach fields, etc. are generally 
sufficient for individual onsite systems for the majority of the properties within the WCCSD service 
area. The exception to this is the downtown Core, consisting of the properties along Highway 299, 
near the intersection of Highway 96. Many of the existing septic systems and leach fields in this 
area are old and failing. Development has also occurred over the top of many of them, with septic 
tanks located under buildings and leach fields encroached upon with development. There generally 
is no land or an insufficient area to construct any reserve leach fields in Willow Creek’s downtown 
area.  

The proposed sewer service area (Figure 2) lies entirely within the existing District Boundary. The 
Core area includes all properties within the Willow Creek downtown area that are primarily zoned 
commercial. A few residential properties are included in this Core given their location is intermixed 
with adjacent commercial properties. The Expanded service area includes the nearby residential 
properties, which are located such that only minimal additional collection piping, all by gravity 
collection, would be needed to service these properties along with the Core area. 

The proposed project service area in its entirety, including the Core and the Expanded areas, 
consists of 103 total connections (some parcels will have more than one service connection), 57 of 
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which are commercial and 46 are residential. Of the 46 residential units within the service area, 21 
lie within the Expanded service area. 

Most of the land within the proposed service area has a land use designation of Commercial 
Services (CS) and is zoned Community Commercial (C-2). North of the proposed service area, 
several parcels are zoned Heavy Industrial. There are also small areas zoned for residential single 
family and agricultural uses (see Figure 5 and Figure 6). 

5.2.2 Collection System Alternatives 

The collection area has been analyzed, and two primary alternatives have been selected based on 
potential treatment plant locations. Both of these alternatives provide sewer service to both the 
Core and Expanded service areas of the downtown area. 

 Collection System Alternative #1 (Figure 14 and Figure 15) consists of gravity collection of 
wastewater flows. Multiple treatment and disposal site locations were considered for 
Collection System Alternative #1, all of which were to the northeast of the downtown Willow 
Creek area (see Section 5.4 for descriptions and figures of potential treatment and disposal 
sites). The collection system directs flows to a low spot near the intersection of County Club 
Drive and Terrace Lane. At this point, there is a hill to the northeast of the town that would 
prevent continued gravity flow to the north. Therefore, one of the alternatives below would 
have to be implemented in order to get the wastewater past this hill and to the treatment plant 
and disposal site.  

o Collection System Alternative #1.1 is to directionally drill through the hill to provide gravity 
piping to the treatment plant. Because this alternative uses gravity piping, it requires less 
operation and maintenance than Alternative #1.2. 

o Collection System Alternative #1.2 is to pump the wastewater up the hill, following 
Country Club Drive, until it reaches the top. It could then flow by gravity to the treatment 
plant. Because this system uses a pump and pressurized pipe, there would be additional 
operation and maintenance cost associated with this alternative. 

 Collection System Alternative #2 (Figure 16, Figure 17, and Figure 18) consists of gravity 
collection of wastewater flows for the majority of the downtown area. The system directs 
flows towards the northwestern corner of downtown to a low point near the intersection of 
Highway 96 and Mayfair Street. The flows would then run parallel to Caltrans Highway 96, 
and head north to the potential treatment site (see Section 5.4 for descriptions and figures of 
potential treatment sites). This alternative would require the crossing of Willow Creek, a 
tributary to the Trinity River from which WCCSD obtains their potable water. Therefore, one 
of the alternatives below would have to be implemented to get the wastewater over or under 
the creek. 

o Alternative #2.1 would be to cross the creek by directionally drilling under the creek bed. 
Because the creek runs through a ravine in this location, directionally drilling under the 
creek would convey the other side of the creek to where it could flow by gravity the rest of 
the way to the treatment site. If we were pumping effluent we could design the crossing to 
be a siphon, eliminating the need for a pump station. If we were pumping raw sewage we 
could use either a pump station or a siphon. While a siphon could technically work it is 
more difficult to maintain when conveying raw sewage and based on the size of the 
community we would recommend that this alternative, at least initially, be based on 
having a pump station. 
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o Alternative #2.2 would be to cross the creek by an aerial crossing, either by hanging the 
pipe from the Caltrans bridge crossing on Highway 96, or by a new aerial crossing 
structure. In either of these alternatives, the wastewater pipe would have to be double 
walled, and splices in the pipe would need to be designed to minimize the potential of a 
spill into the creek. Based on past experience we have found that it is very difficult to 
obtain a longitudinal easement from Caltrans and therefor this alternative assumes that 
we would could a separate structure to support the pipe crossing.  

During the preliminary engineering design process, two additional collection systems were 
considered: a STED (septic tank effluent discharge) system and a STEP (septic tank effluent 
pumping) system. These alternatives were originally developed by Guy Conversano in his 2002 
report entitled “Preliminary Wastewater/Septage Engineering Feasibility Report”. A copy of this 
report is given in Appendix E. 

o The STED system uses individual septic tanks at each service connection. These tanks 
are used to collect wastewater from the user, settle out the solids, and send the effluent 
by gravity into the collection system, which then routes it to the treatment plant. By 
holding back the solids, the pipes in the collection system would be smaller than 
traditional gravity collection systems, and four-inch piping would likely be sufficient. 

o The STEP system is very similar to the STED system in that it uses individual septic 
tanks. However, instead of a gravity collection system, each individual septic tank has a 
small pump which pumps the effluent into a pressurized collection system, which then 
routes flows to the treatment plant. The piping for this collection system would also likely 
be four inches in diameter. 

Both of these systems rely on individual septic tanks at each service connection. Given the age of 
most businesses and residential units, it is likely that ALL existing septic tanks would have to be 
replaced with new tanks. The new tanks would then require annual inspections to confirm they are 
working appropriately and only sending effluent, not solids, into the collection system. As with a 
traditional septic system, the tanks would need to be pumped every 3-5 years. Additionally, the 
individual pumps in the STEP system would require frequent maintenance, and when a pump broke 
down, the user would not be able to use their system until the pump was repaired. Lastly, each 
pump would require a power source, and during power outages, which occur frequently during the 
winter months, many users would not be able to use their systems. Given these constraints and the 
fact that the service area can be served by a gravity collection system, it was determined that 
neither the STED nor the STEP systems are suitable alternatives for this project. 
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5.2.3 Collection System Piping Design Criteria 

As discussed in Section 5.1, the design average dry weather flow for this project is 38,000 gpd. This 
flow accounts for both current conditions and future expansion. A peaking factor of 3 was used to 
arrive at a peak wet weather flow (highest hourly flow during the wet season) of 114,000 gpd. 

The piping for each collection system alternative was sized using standard engineering criteria. 
When sizing sanitary sewer gravity pipe, it is important to consider both maximum flows and 
minimum flows. Pipes need to be large enough to where they have the ability to convey the peak 
wet weather flow, but small enough to where there is not an issue with excessive settling of solids in 
the pipes during times of lower flow. To allow for the physical passing of solids within the collection 
system, the minimum size for gravity main lines was set at 6 inches, with a minimum lateral size of 
4 inches. Because of the relatively low flows that will be contributed to the system, the majority of 
the collection system was set at these minimum sizes for each alternative. Larger (8-inch) pipe was 
generally used toward the end of each collection system alternative to convey peak flows and allow 
for expansion. The minimum slope was set to produce velocities of 2 fps when flowing half-full; 2 fps 
is generally accepted as the self-cleaning velocity in a pipe. It was also assumed that the gravity 
portion of the collection system will use PVC pipe (SDR 35) with a Manning’s roughness coefficient 
(n) value of 0.13.  

To minimize head loss and allow for the passing of 3-inch solids, all pressure pipes were sized to be 
4 inches, with an assumed Hazen-Williams coefficient for friction (C) value of 150.  

5.2.4 Collection System Potential Environmental Impacts 

An environmental impact report (EIR) will be completed for this project prior to completing the 
planning phase. This EIR will evaluate all environmental impacts associated with the various 
components of the system. Any potentially significant impacts from the project will need to be 
mitigated. If done correctly, it is our opinion that this project will have a positive impact on the 
environment, including the impacts to groundwater as the existing systems are providing only 
primary treatment, with individual point discharges coming from on-site systems that are in various 
states of performance. 

The collection system will predominately be constructed within the existing roads of the downtown 
area and will not have any other additional environmental impacts other than noise and traffic 
impacts during construction, as discussed below. 

5.2.5 Collection System Land Requirements 

Both collection systems will require encroachment permits and easements to place and maintain 
the piping along the Caltrans Highway 299 and from Humboldt County. Collection System 
Alternative #1 will also require an encroachment permit to cross Caltrans Highway 96 at Mayfair 
Street. 

Collection system #2 will require an encroachment permit along the Caltrans Highway 299 and 
Highway 96, which could include an encroachment permit to hang a collection pipe from the 
Caltrans Bridge which crosses Willow Creek. It will also require an encroachment permit from 
Humboldt County. 

5.2.6 Collection System Construction Issues 

Based on previous construction projects in the area, we believe the system can be constructed in 
the alluvial soils and rock excavation can be minimized or avoided. 



 

30 | GHD | Report for Willow Creek Community Services District - Downtown Wastewater Development, 84/10746/01  

The main construction issue will be related to traffic control and trench stability. The alluvial soils are 
generally noncohesive, so trench shoring will be required. It will be important to minimize any 
disruption to businesses and residents. While the disposal system needs to be constructed during 
the summer, the collection system and treatment plant could be constructed during the winter. One 
advantage of constructing these components during the winter will be a lower impact on the 
businesses and residents, as there are fewer tourists and seasonal residents during the winter. 
Another advantage is that contractors are generally less busy during the winter, and their 
construction bids could potentially be lower. The disadvantage is that winter rains tend to slow 
construction, and more sediment and erosion control measures are required. 

5.2.7 Collection System Opinion of Probable Cost 

Our opinion of probable construction cost, annual O&M cost, and associated present worth cost 
was generated for each collection system alternative (Table 5). Detailed cost analysis can be found 
in Appendix C. 

Table 5: 20-year present worth costs for collection system alternatives 

Description Alternative #1.1 
(directionally 

drill) 

Alternative 
#1.2 (two 
pumps) 

Alternative #2.1 
(directionally 

drill) 

Alternative 
#2.2 (aerial 
crossing) 

Capital Cost $2,582,000 $2,631,000 $3,149,000 $2,985,000 
Annual O&M Cost $29,000 $36,000 $34,000 $30,000 

20-yr O&M Present Worth $496,000 $616,000 $582,000 $513,000 
20-yr Total Present Worth $3,078,000 $3,247,000 $3,731,000 $3,498,000 

 

5.2.8 Advantages/Disadvantages of the Collection System Alternatives  

The advantages and disadvantages of each collection system alternative were developed and are 
presented in Table 6. Both monetary and non-monetary factors were considered in the 
development of this table. 
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Table 6: Advantages and disadvantages of collection system alternatives 

Collection System 
Alternative 

Advantages Disadvantages 

#1.1 – North/East 
direction, 
directionally drilling 

Lower operation and 
maintenance costs than 
#1.2. Lowest capital cost. 

Difficult to predict costs and technical 
feasibility due to geological uncertainty. Not 
able to access pipe if maintenance is 
necessary 

#1.2 – North/East 
direction, pumping 
station 

Able to access pipe for 
necessary maintenance. 

Higher operation and maintenance costs 
than #1.1. 

#2.1 – North/West 
direction, 
directionally drilling 

Avoids having to aerially 
crossover Willow Creek. 

Directionally drilling under Willow Creek 
could necessitate a pump station if the 
treatment plant is located on the north side 
of the creek. This pipeline would be longer, 
and therefore more expensive to construct. 
Very difficult to access portion under Willow 
Creek for necessary maintenance. Should 
likely be sized to handle entire flow from 
properties along this section of Highway 96, 
increasing the construction cost even more, 
without adding rate payers at this time to pay 
for it. 

#2.2 – North/West 
direction, bridge 
crossing 

This route would not 
require a pump station, 
so there would be less 
annual O&M. 

This pipeline would be longer, and therefore 
more expensive to construct. Caltrans may 
not allow a pipe hanging from the bridge. 
Should likely be sized to handle entire flow 
from properties along this section of 
Highway 96, increasing the construction cost 
even more, without adding rate payers at 
this time to pay for it. 

 

5.2.9 Selection of Collection System Alternative 

Alternatives #1.1 and #1.2 have the two lowest 20-year present worth costs. Alternative #1.1 (flow 
going to the northeast direction via directionally drilling) has the added benefit of eliminating one 
pump station, yielding lower overall construction costs, as well as lower annual O&M costs. 
However, the cost associated with directional drilling can vary widely depending on soil conditions. 
Without geological information, providing an accurate directional drilling cost is difficult. The lack of 
geological information also limits the possibility of determining whether or not drilling through the 
hillside will be technically possible. Alternative #1.2 has the advantage of allowing access to the 
pipe for maintenance. Traditional trenching would also likely allow for the most competitive bids. At 
this point we recommend that the final selection of which alternative to use be made during the final 
design phase when specific geotechnical data for each alternative is available for review and 
refinement of the construction cost estimates. 

5.3 Wastewater Treatment Alternatives 

5.3.1 Description  

Wastewater treatment processes are generally divided into three levels and five categories, 
depending on the level of treatment afforded by them. The following is a brief description of the 
types of treatment processes that fall into these categories: 
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 Primary treatment - This is an initial process or series of processes that remove large solids, 
generally by screening or gravity settling. This step also serves to protect the equipment 
within the treatment plant by removing oversized materials, like trash, rags and rocks, from 
affecting the performance of the treatment process. 

 Secondary treatment - This is generally a biological process that converts organics in the 
wastewater into a form that can be removed by settling or are consumed by microorganisms 
contained within the treatment process that can then be removed by settling. Typical types of 
secondary treatment processes include facultative or aerated ponds, activated sludge or 
trickling filters. Essentially the process creates an environment where a concentration of 
different microorganisms can grow, using the wastewater as a food source, thereby purifying 
the wastewater. Secondary treatment is typically the minimum treatment level required for 
most municipal wastewater systems. Advanced secondary treatment includes modifications 
to the biological process such that nutrients (mainly nitrogen and possibly phosphorus) are 
removed. 

 Tertiary treatment - This is typically a filtration step, where the solids in the secondary treated 
wastewater are separated from the wastewater by passing through a fine filter. The filter 
media can be sand, textile or a membrane. Tertiary treatment is not always necessary or 
required for all applications, see sections 5.2.2 and 5.2.3 below for additional information. 

 Disinfection - This is a final step in the treatment of the liquid portion of the wastewater, and it 
is used to remove bacteria and other harmful organisms prior to discharge (disposal). The 
process typically uses some form of chlorine where the wastewater and chlorine are mixed 
together and held for at least 30 to 60 minutes. Ozone and Ultraviolet (UV) light can also be 
used; however, these typically are used in large treatment plants. 

 Solids treatment - Depending on the type of treatment processes used, various types of 
sludge are formed and removed from the treatment process. These require additional 
processing to stabilize the solids to a level that makes them acceptable for disposal or reuse. 
See section 5.5 for additional information on solids treatment. 

The wastewater treatment process produces treated water, or effluent, which must be disposed of. 
The level of treatment of the effluent water that is necessary during the treatment process depends 
on the disposal method and increases with the potential for contact of the effluent by the public. 
There are essentially two options for disposal: 

 Land disposal through either a subsurface leach field or a surface spreading basin or rapid 
infiltration basin (also called a percolation pond) 

 Reuse as irrigation to grow either a crop or at a site that needs to be irrigated, such as a golf 
course. If used on a crop it should be one that requires further processing, such as wine 
grapes, fruit trees, or hay for animal feed (and not one that is consumed directly, such as 
most vegetables). 

The third alternative, which would be direct discharge to surface water, such as a creek or river, 
would be prohibited for Willow Creek, the Trinity River, or any other water body that is in close 
proximity to the site. 

The least restrictive treatment requirements are applicable when the effluent is disposed of through 
either a leach field or rapid infiltration basin where the public cannot come into contact with the 
effluent. In this case, the controlling requirement is the need to remove nitrates such that levels in 
the groundwater do not exceed 10 mg/L. Note that if the disposal is to a leachfield, disinfection is 
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not required. Treatment requirements for effluent used for irrigation require the secondary effluent 
from the processes described above to be filtered (tertiary treatment) and be disinfected.  

See section 5.4, for additional information on the disposal alternatives. 

5.3.2 Treatment Alternatives 

The following four treatment alternatives were considered for this project: 

1. Sequencing batch reactor (SBR) process 

2. Aero-Mod process 

3. Advantex process 

4. Recirculating gravel filter (RGF) 

A description of each of these alternatives is given in the following sections. The use of a pond and 
constructed wetlands system, as analysed by OLA in their 2008 report has not been included in this 
report. The main concern with this type of system is the added land required for the treatment 
process and the added flows that need to be treated and disposed of when winter rains fall into the 
ponds and wetlands. 

SBR Process 

Sequencing batch reactors (SBRs) consist of a modification to the activated sludge process, which 
is the standard process used to achieve secondary treatment. While conventional activated sludge 
facilities typically rely on multiple basins, SBR systems combine all of the treatment steps and 
processes into one basin (Figure 7). This is accomplished by controlling the level of liquid and 
providing aeration. SBR operation is based on a five-step cycle: 

 Fill: the basin is filled with influent wastewater. The influent creates an environment for 
biochemical reactions by bringing consumables to the microbes in the activated sludge. 
Mixing and aeration can occur during the filling process. 

 React: no wastewater enters the basin during this step, and mechanical mixing and aeration 
units are activated. Carbonaceous BOD and phosphorus are taken up during this phase by 
the microbes. 

 Settle: aeration and mixing cease, and activated sludge is allowed to settle. 

 Decant: after settling is complete, the clear supernatant effluent is decanted. 

 Idle: after decanting and before the next filling phase, a small amount of activated sludge is 
pumped out of the bottom of the basin. 

Primary treatment in the form of screening and grit removal must occur before the five-step process 
mentioned above. The SBR process can be modified to achieve the required nitrogen removal with 
the addition of an initial anoxic basin where denitrification can take place. There are several 
manufacturers that make equipment for this process, and it is in use by the Yurok Tribe in nearby 
Klamath, CA. 
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Figure 7: Overview of the typical SBR process 

A Level III licensed operator would be required to operate and maintain an SBR system operating at 
38,000 gpd. The operator must have adequate knowledge about SBR systems to correct any 
problems with the facility, should they occur. 

Aero-Mod Process 

Aero-Mod manufactures a proprietary SEQUOX process (Figure 8) that is based on the principles of 
the activated sludge process. The SEQUOX technology is a modification of the activated sludge 
process that uses sequenced aeration and continuous clarification, making it capable of meeting 
stricter regulatory requirements. Total Nitrogen levels of 3 mg/L have been achieved. To achieve 
better solids settling, the SEQUOX process includes a selector tank to provide preconditioning of 
raw wastewater which helps to inhibit filamentous growth. A Grade III level operator is required for 
this process. 

PVC piping, stainless steel components, and aluminum walkways and handrails are installed into 
common-wall tank areas (Figure 9). 

 

 

Figure 8 : Typical SEQUOX biological nutrient removal process layout 
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Figure 9: Typical SEQUOX system (Watermark Environmental Systems, Inc., 
2014) 

The nearby communities of Rio Dell and Ferndale, California have both recently installed Aero-Mod 
facilities. 

As part of this investigation, Aero-Mod was contacted to get budgetary costing information on a 
38,000 gpd system. Aero-Mod responded saying that a SEQUOX system would be economically 
infeasible for a treatment facility of this size. The consideration of a SEQUOX system for Willow 
Creek was terminated at this point. 

AdvanTex 

The AdvanTex process is a proprietary technology that uses a textile membrane for the filtration 
process. Primary treatment is provided by a community septic tank, and septic tank effluent then 
enters a two-compartment processing tank. In the first compartment, the septic tank effluent 
separates into three zones: a sludge layer, a scum layer, and a clear layer. Effluent from the clear 
layer flows into the second compartment of the tank through holes in the tank’s baffle wall. A 
proprietary Biotube pumping package in the second compartment then pumps the filtered effluent to 
a distribution manifold in the AdvanTex pod. This effluent then percolates through the textile 
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membrane media and is collected at the bottom of the filter basin by a drain pipe. The drain pipe 
returns the treated water to the recirculating splitter valve (RSV), where it is then split between the 
processing tank and the final discharge.  

The pump in the second compartment typically doses the filter 72 times a day for short periods 
(usually less than 30 seconds). This “microdosing” process optimizes treatment and occurs 24 
hours a day to maintain a proper biological environment.  

AdvanTex units are designed to meet effluent ammonia levels of 2 mg/L or less, and they can be 
coupled with an upflow filter to meet total nitrogen requirements of less than 10 mg/L.  

An AdvanTex system would require a Class II operator that must also be certified by Orenco 
Systems, Inc. to operate and maintain the facility. 

Recirculating Gravel Filter 

A recirculating gravel filter system is a non-proprietary system that utilizes a community septic tank 
for primary treatment. A general flow diagram of this process is given as Figure 10. After the initial 
settling of solids, the pre-treated wastewater flows to a recirculation tank and is applied uniformly to 
gravel filters in small doses, to alternately rest and load the gravel media. The application of 
wastewater to the filter media results in the development of a thin film of microorgansims, similar to 
a trickling filter. As the wastewater percolates down through the gravel filter, it comes into contact 
with this film. The slow-growing organisms that compose the film can exhibit very good rates of 
BOD, and suspended solids removal. In addition, the process is very effective at converting 
ammonia to nitrate. The filtered wastewater is contained at the bottom by an impermeable liner, and 
the filtrate is collected by an underdrain. The filtrate is then piped back to the recirculation tank, from 
which the flow is split. To achieve denitrification, some of the flow is returned to the beginning of the 
septic tank. When the recirculation tank is full, a control valve is closed, and the rest of the treated 
effluent flowing from the filter is discharged. 

This process has been implemented in the community of Weott, and the community of Miranda has 
a similar facility that uses sand as the media instead of pea gravel. Both of these systems are of 
similar size to Willow Creek and have produced excellent quality effluent for over 25 years (Miranda 
was constructed in 1980 and Weott in 1990.) The advantage of pea gravel is that it can be locally 
sourced, while the filter sand has to come from Monterey as the local sand has too many fines. 
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Figure 10: General flow diagram of recirculating gravel filter system 

An RGF treatment system operating at 38,000 gpd would require a Level II operator to operate and 
maintain the system. 

Treatment Systems for Reclaimed Water 

As described in Section 5.4, the effluent disposal will most likely be subsurface percolation through 
a community leach field. The following additional treatment alternatives could be used to produce 
reclaimed water if reclamation of the disposal water was determined to be a feasible alternative 
(such as the use of it for irrigation). Both of these systems would add increased construction and 
operation and maintenance costs: 

1. Membrane Bioreactors (MBR) - The MBR process uses a modification of the activated sludge 
process, which in certain ways is similar to the SBR process (i.e. microprocessor based controls, 
diffused aeration and eliminating the need for external gravity settling tanks). Where the SBR 
used gravity settling to clarify the effluent, MBR’s use a microscopic membrane. Essentially, a low 
vacuum is used to pull the effluent through the membrane, with effluent turbidity’s of less than 0.2 
NTU. There are currently three manufacturers of MBR systems: GE (Zenon), Siemens (US Filter) 
and Kybota (Enviroquip). Locally there is a Zenon system at Trinidad Rancheria, a Siemens 
system at the City of Crescent City and a GE system at Smith River Rancheria.  

2. Sand or Mixed Media Filtration - Another approach to achieving tertiary treated effluent is to filter 
the secondary treated effluent through either a sand or mixed media (sand and anthracite) filter to 
achieve turbidity’s of less than 2 NTU. 

5.3.3 Wastewater Treatment Design Criteria  

As discussed in Section 5.1, the design average dry weather flow for this project is 38,000 gpd. This 
flow accounts for both current conditions and future expansion. A peaking factor of 3 was used to 
arrive at a peak wet weather flow (highest hourly flow during the wet season) of 114,000 gpd. 

The level of treatment required for this facility will be governed by the requirements of the North 
Coast Regional Water Quality Control Board (NCRWQCB), who has the primary regulatory 
authority. The key requirements of the NCRWQCB that will govern for the disposal alternatives 
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discussed in Section 5.4 are given in Table 7. These disposal requirements will dictate the level of 
treatment required. 

Table 7: Water Quality Requirements for Disposal 

Disposal Type 
BOD (5-

day), mg/L 
TSS, 
mg/L 

Nitrates, 
mg/L 

Turbidity, 
NTU 

Coliform, 
MPN/100 

mL 

Subsurface percolation N/A N/A 10 N/A N/A 

Surface irrigation (flood) 30 30 10 N/A 230 

Reclamation (irrigate crops 
for consumption) 

5 5 
Type 1- N/A 

Type 2-10 
2 2.3 

This study assumed a raw sewage concentration of 300 mg/L for both BOD and TSS. While 
subsurface disposal does not have a limitation for BOD or TSS, the treatment process needs to 
provide advanced secondary treatment to achieve the nitrate limit. There would also be a physical 
TSS requirement to ensure the leach field pipe perforations do not become plugged, which would 
also typically be achieved by a secondary treatment process. Therefore, the secondary treatment 
alternatives can be used to obtain the treatment levels required for surface irrigation and subsurface 
disposal (leach field). A disinfection step would have to be added at the end of the process to obtain 
the necessary coliform limits for surface irrigation.  

5.3.4 Wastewater Treatment Potential Environmental Impacts  

A full analysis of potential environmental impacts will be included in the EIR that will be completed 
prior to completion of the planning phase for this project. All wastewater treatment plants have a 
potential to generate odors. While odors can be generated in the processing of the liquid portion of 
the wastewater, the majority of odor generating issues are related to the solids handling processes. 
Ensuring that the treatment plant does not generate odors requires a good design and good 
operation and maintenance. 

Other potential impacts include noise from pumps and blowers and visual impacts. These impacts 
can also be mitigated with proper design. Impacts to ground or surface waters would be mitigated 
by ensuring the regulatory mandated treatment levels are obtained by the process. 

5.3.5 Wastewater Treatment Land Requirements  

For Willow Creek, the space (land) requirements have been evaluated for both treatment and 
disposal. These can potentially occur at the same site, although they do not have to. The siting of 
the treatment facilities can be a difficult consideration, as most people do not want a treatment plant 
or disposal field near their residence. Working with the WCCSD Wastewater Committee, seven 
potential sites were identified for evaluation. This number was then reduced to four sites for detailed 
evaluation, which are discussed later in Section 5.4.  

5.3.6 Wastewater Treatment Opinion of Probable Cost 

The level of treatment complexity is an important consideration for a small community. Generally, 
higher levels of treatment and the more mechanical processes result in a higher level of complexity. 
This translates into higher operation and maintenance costs, as the mechanical parts need to be 
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maintained and replaced, and they also generally require more aeration and pumping, resulting in 
greater electrical costs. The District would also likely need to pay more for higher skilled operators 
and they are harder to retain. 

An opinion of probable construction cost, annual O&M cost, and associated present worth cost was 
developed for each collection system alternative (Table 8). A detailed cost analysis can be found in 
Appendix C. 

Table 8: 20-year present worth costs for treatment system alternatives 

Description RGF SBR Advantex 
Capital Cost $1,915,000 $2,074,000 $3,260,000 
Annual O&M Cost $79,000 $136,000 $141,000 
20-yr O&M Present Worth $1,351,000 $2,326,000 $2,412,000 
20-yr Total Present Worth $3,266,000 $4,400,000 $5,672,000 

 

5.3.7 Advantages/Disadvantages of Treatment System Alternatives  

The advantages and disadvantages of each collection system alternative were developed and are 
presented in Table 9. Both monetary and non-monetary factors were considered in the 
development of this table. 

Table 9: Advantages and disadvantages of treatment alternatives 

Treatment System Advantages Disadvantages 

SBR 
Low capital construction cost. Can 
achieve nitrate levels 

Mechanical type plant. Higher O&M 
costs than an RGF system. High 
level of operator required. 

Advantex 

Simple to operate. Modular, which 
allows for expansion. Will likely 
meet required nitrate levels if an 
additional step is added 

Units are generally sized for smaller 
flows. Proprietary treatment process. 
Higher construction and O&M costs. 
Nitrate removal not as proven as 
with SBR system. 

Recirculating Gravel 
Filter 

Simple to operate. Lowest capital 
and O&M costs. Will likely meet 
required nitrate levels by returning 
effluent to the septic tank 

Nitrate removal not as proven as 
with other technologies 

5.3.8 Selection of Treatment System Alternative 

The capital cost for the RGF is about 9% less than the SBR system and is about 25% less when 
you factor in the higher O&M costs associated with the SBR. Of the non-monetary factors used in 
selecting the preferred alternative the simplicity of an RGF system, which only requires a Grade II 
wastewater operator while a Level III operator would be required to operate an SBR system. 
Therefore we believe that a RGF is the preferred treatment alternative. 
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5.4 Wastewater Disposal Alternatives 

5.4.1 Description 

Once the effluent has been treated it must then go through a reclamation process; this requires 
some special infrastructure, including a separate pumping storage and piping system to return the 
treated effluent to the natural hydrologic cycle.  

For Willow Creek the discharge will have to occur on land, as any discharge to the Trinity River or a 
tributary will not be allowed. Disposal on land can occur in various ways, including:  

1. Subsurface through a community leach field 

2. On the surface through infiltration or flood irrigation basins  

3. Irrigation of an agricultural crop or at a lawn space, such as a golf course 

Aside from the physical process chosen for disposal, an appropriate site for disposal must also be 
determined. An ideal disposal site would be one that is close to the treatment plant and has soils 
with adequate characteristics for disposal. 

5.4.2 Disposal Field Design Criteria  

As discussed in Section 5.1, the design average dry weather flow for this project is 38,000 gpd. This 
flow accounts for both current conditions and some future expansion. A peaking factor of 3 was 
used to arrive at a peak wet weather flow (highest hourly flow during the wet season) of 114,000 
gpd. 

Several locations were considered for the disposal of treated effluent (Figure 11) based on a review 
of several selection criteria, including: 

 Sufficient size to handle projected flows 

 Adequate separations or setbacks from streams, wells, and property lines 

 Outside of the 100-year FEMA floodplain 

 Land is currently available for District use or it is likely that the land could be purchased 

The locations shown in Figure 11 were then further reviewed with the WCCSD Wastewater 
Committee to select four sites for additional investigation: the Mill site, Stockel site, Veteran’s Park, 
and the Trinity Valley Elementary School site. Trinity Valley Consulting Engineers (TVCE) 
performed a soils investigation of the Mill and Veteran’s Park sites, and GHD investigated the other 
two sites. Monitoring wells were installed and monitored at all four sites. The most restrictive soils 
were found at the Veteran’s park site and a long term percolation test (7 day test) was conducted at 
that site.  

The results of these investigations are provided in Appendix B. 

In determining an appropriate disposal site and developing design criteria, the main criteria used 
can be summarized as follows: 

 Soil permeability- must be permeable and have at least 15% fines. Since this wastewater 
will have a significantly higher level of treatment than is typically provided in a standard 
septic tank system, the main function of the leach field here is for disposal. The more 
permeable the soils, the smaller the leach field needs to be. 

 Separation from groundwater- a minimum of 5 feet is needed. 
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 Appropriate setback requirements from property lines, wells, streams, wetlands, etc. 

 Outside of the 100-year FEMA floodplain or habitats that contain rare or endangered 
species. 

 Distance from the treatment plant site is also a consideration, although it is secondary to 
those listed above. Locations that are farther from the treatment system would require 
more conveyance piping, and ultimately a higher construction cost. 

 Availability of the land for use by the District. While the District does have the power of 
eminent domain, being able to reach an amicable agreement with the land owner is 
preferred.  

Typically, leachfields are designed based on criteria that was established by the United States 
Public Health Service in the 1950’s. Those criteria were developed for single family dwellings and 
utilized a septic tank and leachfield for treatment and disposal. At that time it was recognized that 
leachfields tended to fail and were not considered a permanent solution, but rather served as an 
interim solution until a community sewer system could be developed. In the 1970’s and 80’s 
research was conducted into the failure mechanisms and how the systems could be improved. 
Some of the key findings from this research were: 

 Prevent solids from clogging the leachfield. This can be done by regularly pumping the 
septic tank, having an outlet tee on the tank to prevent floatables from getting into the field 
and potentially adding an effluent screen to also prevent solids from leaving the septic tank. 

 Dosing the leachfield so that it has time for recovery of the sidewalls to recover and provide 
treatment under aerobic conditions. 

 Produce a higher quality effluent. Research found that if the level of BOD and TSS was 
below 30 mg/l the permeability limiting layer of slime, often referred to as a schmutzdecke 
would not form. Research found that with the effluent BOD and TSS below 30 mg/l the 
leachfiled was able to absorb from 4 to 7 times what it could with septic tank effluent. Other 
research found that clean water can be absorbed into the soil at rates 45 to 1100 times that 
of wastewater. 

 Provide monitoring wells so that the effluent levels in the leach trenches could be 
monitored.  

 For larger systems provide multiple zones so an area can be rested. 

In evaluating the soil conditions for this project, we looked at and classified the soils at each of the 
candidate sites (see section 5.4.7) thru a series of backhoe test pits, installing monitoring wells, 
performing textural analysis on selected samples and conducting a long term percolation test. The 
long term percolation test was performed at the most restrictive site (Veteran’s Park) and consisted 
of digging a percolation test hole and installing a frame with a float valve and water line connection 
that kept the test hole soaked for 7 days. A water meter was read daily and the percolation rate 
during the test was calculated. We used 5% of the average percolation rate or 1.5 gpd/sf of trench 
area (see the appendices for additional information). In addition, it is recommended that the District 
purchase sufficient land to construct a reserve area, if needed in the future. 
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5.4.3 Wastewater Disposal Environmental Impacts  

A complete analysis of the environmental impacts of this proposed project will be included in the 
EIR; however, improper wastewater disposal can lead to many public health and environmental 
issues. The effluent must be treated to specific standards, and it must be disposed of so it does not 
come into contact with the public or other sensitive environments. Subsurface disposal (i.e. leach 
field) eliminates the potential for direct contact with people or animals. The main environmental risk 
is from impacts to groundwater. This risk is mitigated by proper design (i.e. separation from 
groundwater) and operation (i.e. maintaining the system so that it continues to provide the 
necessary level of treatment). 

Subsurface infiltration is the preferred and most suitable alternative for the WCCSD system. The 
land requirements for this type are determined by the soil loading and its hydrologic characteristics, 
as well as required setbacks from property lines and wells. This form of discharge is also restrained 
by the groundwater levels and proximity to surface waters and drinking waters so the options for its 
locations are limited. However, given the above, several suitable sites were identified.  

Alternatives to subsurface disposal include surface infiltration in ponds, flood irrigation, spray 
irrigation, or discharge to surface water. Surface disposals (spray and flooding irrigation) require 
enough surface area and vegetation to ensure that the effluent is being fully infiltrated and does not 
saturate the soil to a point that it creates ponding. This can be especially difficult during the wet 
season, so other alternatives are often necessary during those six months. Options during the wet 
weather season include discharging to waterways or storing excess effluent until it can be disposed 
on the surface again. Because discharging to the Trinity River will not be allowed, the surface 
disposal (irrigation) alternative would require additional land for storage during the wet season. 

5.4.4 Disposal Field Construction Problems  

Because most of the soil at all of the sites consists of significant amounts of noncohesive alluvial 
soils (gravel, sand and silt), any excavation for a leach field will need to assume a fair amount of 
sidewall sloughing. While the excavation will be fairly easy, the cost estimate needs to assume that 
additional material will need to be excavated and placed during construction. The Trinity Valley 
Elementary site may be a little more difficult due to the greater presence of gravel at this site. 
Whenever ground discharge is considered as an effluent disposal option, groundwater levels and 
proximity to water bodies offer possible pollution and regulatory issues. Because Willow Creek is 
already supplied with municipal water, proximity to drinking wells should not cause a problem. 
However, the Trinity River runs through Willow Creek and a 100-foot setback from the river or other 
surface water bodies will be required. In addition, the leach field site needs to have a minimum of 
five feet of vertical separation from groundwater. 

5.4.5 Selection of a Disposal Process 

Subsurface disposal in a leach field was selected as the preferred option. This disposal method 
requires less treatment with correspondingly lower capital and O&M costs than the other disposal 
methods previously discussed. There are also suitable disposal sites near the proposed treatment 
plant sites, whereas suitable reuse sites with sufficient area and appropriate crop or landscape 
coverage are not located in close proximity to the proposed treatment plant sites. The results of the 
soils investigations performed (Appendix B) indicate that subsurface disposal is a viable option at all 
of the disposal locations assessed. The construction of a leach field would still allow for that area to 
continue having other potential uses (e.g. baseball field, garden). If surface disposal was 
implemented, this would be the only potential use that could be associated with the surface disposal 
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field. There could also be issues with public perception of surface disposal of treated wastewater, 
and there would be potential for health issues to arise. For these reasons, subsurface disposal (i.e. 
community leachfield) was chosen as the preferred alternative for disposal.  

5.4.6 Selection of a Disposal Location 

There were two treatment/disposal location alternatives considered for Collection Alternative #1 
(both Alternative #1.1 and #1.2 would ultimately convey the raw wastewater to the same locations 
for treatment and disposal). Similarly, there were three treatment/disposal locations considered for 
Collection Alternative #2. The collection/treatment/disposal alternatives were as follows: 

 Collection/treatment/disposal Alternative 1A: treatment and disposal facilities at the 
Mill/Stockel site1 (see Figure 14) 

 Collection/treatment/disposal Alternative 1B: treatment at the Mill/Stockel site and disposal 
at Veteran’s Park (see Figure 15) 

 Collection/treatment/disposal Alternative 2A: treatment and disposal facilities at the school 
site (see Figure 16) 

 Collection/treatment/disposal Alternative 2B: treatment at the Louisot site and disposal at 
the school site (see Figure 17) 

 Collection/treatment/disposal Alternative 2C: treatment at the District office site and 
disposal at the school site (see Figure 18) 

General flow diagrams of each collection/treatment/disposal system alternative (Figure 12 - Figure 
13) have been included for further clarification of the labeling of the collection/treatment/disposal 
system alternatives. 

 

 

Figure 12: Flow diagram for Collection System Alternative #1 

 

                                                   
1 The Mill site and Stockel site are separate sites; however, they share a parcel border and would likely be 
used in conjunction with each other. The two sites will hereafter be referred to as one site. 



 

GHD | Report for Willow Creek Community Services District - Downtown Wastewater Development, 84/10746/01 | 47 

 

Figure 13: Flow diagram for Collection System Alternative #2 

As discussed in Section 5.2.9, the apparent best collection system alternative for the proposed 
project is Collection System Alternative #1.1, assuming the geotechnical investigations during the 
final design show that directional drilling can be economically completed. Otherwise, Alternative 
#1.2 can be used. This alternative consists of gravity collection of flows, one pump station, and 
directionally drilling through the hillside to convey raw wastewater to the northeast of Willow Creek’s 
downtown area. Treatment would take place at the Mill/Stockel site, and there are two alternatives 
for disposal of the treated effluent: A) the Mill/Stockel site and B) the Veteran’s Park site. The 
Mill/Stockel site and the Veteran’s Park site are similar sites for disposal in that they both: 

 Have adequate soil permeability for percolation of effluent 

 Have adequate separation from groundwater 

 Have appropriate setback distances from property lines, wells, streams, wetlands, etc. 

 Are out of the 100-year FEMA floodplain 

The key difference between the two alternatives is that disposal at the Veteran’s Park site would 
require approximately 2,000 more feet of conveyance pipe than disposal at the Mill/Stockel site. 
(Note that the Mill/ Stockel site are adjacent properties under different ownership.) 
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5.4.7 Opinion of Probable Costs 

An opinion of probable construction cost was developed for a leach field and reserve field that 
would handle the desgn flows of treated wastewater for disposal. 

Table 10: Opinion of probable construction cost for a leach field and reserve 
leach field 

Item Quantity Unit Unit Cost Total Cost 
3-inch Solid Pipe  300  LF $25 $8,000 
1.5-inch Perforated Pipe  4,000  LF $10 $40,000 
Effluent pump station  1  EA $20,000 $20,000 
Excavation & Disposal  140  CY $25 $4,000 
Pea Gravel  140  CY $35 $5,000 
Misc. Valving/Monitoring Wells 1 LS $60,000 $60,000 
Finishing Site Work 1 LS $100,000 $100,000 
Construction Subtotal $237,000 
Permitting (5%) $12,000 
Legal, Administration (5%) $12,000 
Engineering Design and construction phase services (20%) $47,000 
Geotechnical (5%) $12,000 
Land/ROW Acquisition (10%) $24,000 
Contingency (20%) $47,000 
Total $391,000 
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5.5 Solids Handling 

5.5.1 Description  

All of the treatment processes detailed in Section 5.3 generate sludge, which requires additional 
processing prior to disposal (treated sludge is referred to as “biosolids”). Similar to the liquid portion, 
the extent of treatment required for these solids is governed by the disposal method. The 
regulations for the use and disposal of sewage sludge are contained in Part 503 of Title 40 of the 
Code of Federal Regulations and are regulated by the NCRWQCB. The State of California also 
adopted Order No. 2004-0012-DWQ, which provides state-specific requirements for the application 
of biosolids in California.  

With class-dependent restrictions, biosolids may be land applied to forests, agricultural lands, 
reclamation sites, and public contact sites. The EPA has established two basic classifications of 
biosolids quality (Class A and Class B). Both classes are safe for land application, but there are 
additional requirements imposed on Class B biosolids. These include such things as limiting 
livestock grazing, restricting public access to the application site, and controlling crop harvesting 
schedules. Class A biosolids are treated to a higher level so that there are no detectable 
pathogens. “Exceptional Quality” biosolids meet Class A pathogen requirements, vector (flies, 
mosquitoes, rodents, etc.) attraction reduction standards, and stringent metals limits. 

Biosolids must generally meet at least Class B standards in order to be reused or land applied. 
Sub-Class B biosolids can typically be disposed of at a qualified landfill. For landfill disposal of 
sludge, the State of California requires that sludge contain at least 20 percent solids (by weight) if 
primary sludge, or at least 15 percent solids if secondary sludge. 

5.5.2 Solids Handling Alternatives 

The following solids handling alternatives were evaluated: 

 Alternative #1 is to contract a local septic pumping service to pump and dispose of the sludge 
whenever necessary. In this option, the community relies on a commercial septic hauler to 
remove and dispose of the solids. The Weott Community Services District (and other small 
wastewater treatment plants) use this approach.  

 Alternative #2 is to dewater the solids using a batch process onsite and then haul the dried 
solids, or “cake”, to either a landfill or composting operation. This would be a process similar 
to that used by Steve’s Septic Service in McKinleyville, where the septic tank solids are 
dewatered and not stabilized further. Similar to Steve’s Septic, the District would have to 
have the dried solids hauled to either a landfill for disposal or to a composting facility (Steve’s 
Septic is currently taking their solids to a new composting facility in Arcata. Prior to that they 
hauled their solids to a landfill in Andersen, CA.).  

 Alternative #3 entails the construction of a facultative sludge lagoon and then land applying 
the stabilized solids as a soil amendment. This process is currently used by the City of 
Eureka. In this process, wastewater solids are anaerobically digested and stored in facultative 
sludge lagoons. During the summer months the stabilized biosolids are dredged from the 
lagoons and land applied at an agronomic rate as a soil conditioner. The City of Eureka owns 
a biosolids reclamation site on which the biosolids are spread. The reclamation site has been 
utilized as a pasture for grazing beef cattle in the past, but it is currently used to cultivate 
grass hay that is cut and baled several times a year. However, this option requires additional 
land for the construction of the lagoon, as well as land for disposal. It should also be noted 
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that heavy metal accumulation has occurred at the City of Eureka site and they are currently 
evaluating alternatives to the use of that site. 

This process would only work if Willow Creek CSD could find an available area to use the 
solids; otherwise, the necessary footprint would increase drastically in order to have enough 
area to spread the solids. The ponds themselves also cause some concerns. The first 
concern is that the footprint for the ponds will be larger than the other alternatives. Secondly, 
there are community concerns with the visual aesthetics of a large exposed water surface like 
a sludge lagoon. Finally, treatment options that provide anaerobic conditions commonly 
produce more odors than aerobic conditions. This could cause issues with surrounding 
neighbors. There would be higher capital and operational costs associated with this 
alternative, and a large footprint would be required with potential aesthetic concerns. 
Because of the offensive odors that can be generated from facultative sludge lagoons, as 
well as the required footprint, Alternative #3 was eliminated from consideration. 

 The final, and cost prohibitive option that we briefly considered would be the construction of a 
thermal treatment system similar to what was recently installed in Rio Dell. However, this 
system is significantly more expensive and more complicated then the above alternaitves. 

5.5.3 Design Criteria 

As discussed in Section 5.1, the design average dry weather flow for this project is 38,000 gpd. This 
flow accounts for both current conditions and future expansion. A peaking factor of 3 was used to 
arrive at a peak wet weather flow (highest hourly flow during the wet season) of 114,000 gpd. 

Alternative #1 (Independent Pumping Service) 

For Alternative #1, the community septic tank would likely need to be pumped on a regular basis. 
For the purposes of this analysis we have assumed that this would occur once a month. Pumping 
would entail removing some of the scum layer at the top and much of the settled solids at the 
bottom of the tank, likely requiring two 2,500-gallon trucks every time the septic tank was pumped. 

Alternative #2 (Onsite Dewatering) 

The following infrastructure would be required to integrate a dewatering system (Alternative #2): 

 Polymer injection system and mixing tank 

 Sludge dewatering container 

 Covered concrete holding area for dried solids 

 Sludge pumps 

A dewatering sludge container in the form of a trailer or self-dumping unit would be most 
economical. A concrete holding area would likely also be required to store the cake until there is 
enough to haul. A front end loader or backhoe would be required to load the cake into a trailer to be 
hauled. 

Important design considerations for this alternative are connected to how often the septic tank 
would need to be pumped, how much material would need to be pumped, and how much material 
would need to be hauled away and disposed of at a landfill. The following assumptions were made 
in determining these design elements: 

 Average daily flow of 38,000 gpd 
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 Influent TSS concentration of 220 mg/L 

 70% of the incoming TSS will settle out in the septic tank 

 Over time, there will be 50% solids decomposition in the septic tank 

 The sludge pumped out of the tank will contain 2% solids 

 Sludge will be dewatered to 15%-20% solids in a roll-off style container 

 The treated solids would be stored on a concrete pad with a removable cover that would 
allow additional drying to occur. Further, the pad would allow the District to accumulate 
enough solids to fill a truck prior to disposal. 

 Our analysis assumes that the only solids that would be handled by this system are those 
that are generated by the District’s wastewater treatment system. However, the District could 
use this system to also treat septage from the surrounding community. The local septic tank 
pumping company (Whitson’s) currently disposes of the septage they pump at a treatment 
plant in Hayfork. 

The above assumptions were used to determine costs for Alternative #2. 

5.5.4 Land Requirements 

There would be no additional land requirements if Alternative #1 (contracting a local pumping 
service) was used. 

Alternative #2 (onsite dewatering system) would require enough area for a polymer system, sludge 
dewatering container, and concrete holding area for dried solids. We estimate that this would 
require about 0.5 acres. 

5.5.5 Solids Handling Opinion of Probable Costs 

Our opinion of the probable construction cost, annual O&M cost, and associated present worth cost 
was developed for solids handling Alternatives #1 and #2 and is presented inTable 11. A detailed 
cost analysis can be found in Appendix C. 

Table 11: Cost estimate for solids handling alternatives 

Description Alternative #1 
(Independent 

Pumper/Hauler) 

Alternative #2 (Onsite 
Dewatering) 

Capital Cost $0 $171,000 
Annual O&M Cost $24,000 $5,000 
20-yr O&M Present Worth $411,000 $86,000 
20-yr Total Present Worth $411,000 $257,000 

5.5.1 Advantages / Disadvantages of Solids Handling Alternatives 

The advantage of Alternative #1 (contracting a local pumping service to dispose of the sludge) is 
that there would be no additional capital costs required to construct facilities to handle the solids. 
No additional operational costs would be required beyond scheduling and paying for the septic 
hauler to come and pump and dispose of the waste. A disadvantage of this alternative is that the 
septic hauler would pump liquid along with the solids, and the District would need to pay for the 
hauling and disposal of this excess liquid along with the solids. 
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Alternative #2, dewatering the solids onsite, has the advantage of providing a direct benefit to the 
community members. The District could reduce the financial burden on community members with 
private tanks (outside the project service area) by allowing the septage pumped from their septic 
tanks to be dumped into the community septic tank. People would be charged some amount for this 
service to help cover operations and maintenance costs. However, this would likely be less than 
what they have to currently pay to truck to the nearest facility that will accept it, which is located in 
Hayfork. It takes approximately 2.5 to 3 hours to drive from Willow Creek to Hayfork. 

The advantages of Alternative #3 (sludge lagoons and land-applied solids) are that the entire 
wastewater treatment process is self-contained, and solids might not have to be hauled long 
distances for disposal, assuming a suitable disposal site could be found nearby. Disadvantages are 
that there would be significantly higher capital and operational costs, and a large footprint would be 
required with potential aesthetic concerns. Because of the potential that offensive odors could be 
generated from facultative sludge lagoons, as well as the required footprint, Alternative #3 was 
eliminated from further consideration. 

5.5.2 Selection of a Solids Handling Apparent Best Alternative 

Alternative #2 was selected as the apparent best alternative for solids handling. This alternative has 
a significantly lower 20-year present worth cost than Alternative #1, with the added benefit of 
allowing owners of individual septic tanks to dispose of their septage into the community septic 
tank. 
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6. Apparent Best Project 
The apparent best project includes the following elements (see Figure 14): 

 Collection system: Alternative #1.1 (directionally drill), if the geotechnical investigations 
performed during design support that approach, otherwise construct Alternative #1.2. 

 Treatment system: A recirculating gravel filter treatment system located at the Mill/Stockel 
site 

 Disposal: Subsurface disposal (leach field) at the Mill/Stockel site 

 Solids treatment: Onsite dewatering using a polymer injection system and a roll-off style 
dewatering container 

The apparent best project includes a gravity wastewater collection system for the Core and 
Expanded Service areas, with one pump station required. Raw wastewater would ultimately be 
conveyed to the Mill/Stockel Site via directionally drilling through the hillside. The final design phase 
would include geotechnical investigations to confirm the cost effectiveness of directional drilling. If 
the soils show that this method would not be cost effective, then a pump station and standard force 
main would be constructed to convey the raw wastewater to the treatment plant. A recirculating 
gravel system would be used for treatment, and a leach field would be used for subsurface 
infiltration disposal of the treated water.  

6.1 Preliminary Project Design 

6.1.1 Collection System 

The collection system was laid out to include connections to residences and businesses in the Core 
and Expanded Service areas. The majority of the system was designed to be gravity, but pump 
stations would be necessary in two locations to convey wastewater to the Mill/Stockel Site. As 
discussed in Section 5.1, the design average dry weather flow for this project is 38,000 gpd. This 
flow accounts for both current conditions and future expansion. A peaking factor of 3 was used to 
arrive at a peak wet weather flow (highest hourly flow during the wet season) of 114,000 gpd. 

A SewerCAD model was developed to assist in the design process. This model was used to 
determine feasible pipe slopes, trench depths, flow rates, velocities for individual sections of the 
system, and pumping requirements. Preliminary designs were generated to determine physical 
constraints and assist in cost estimating. Pressure pipes in the system were all sized to be four 
inches. This would allow for the conveyance of three-inch solids, while minimizing head loss in the 
pipes, thereby reducing pumping requirements. All main line gravity pipes in the system were sized 
to be at least six inches to adequately convey solids and prevent clogging within the system. 
Laterals were assumed to be four inches in diameter. In sizing gravity pipes, important 
considerations included velocity and capacity. With low contributing flows, pipes should be smaller 
so that adequate velocities are achieved to convey solids. However, gravity pipes also need to be 
large enough to have the capacity to convey peak wet weather flows. Most gravity pipes in the 
proposed system were sized to be six inches, while those that would have higher flows were sized 
to be eight inches (see Figure 14 for preliminary pipe size information for the selected alternative).  

Six-inch gravity pipes in the collection system were designed to have a 0.5% minimum slope. At this 
slope, the velocity in 6-inch PVC would be 2 ft/s (the assumed minimum self-cleaning velocity) 
when flowing half-full. A 6-inch gravity pipe at a 0.5% slope would convey approximately 258,000 
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gpd when flowing full, and approximately 129,000 gpd when flowing half-full. The current estimated 
contributing daily flow for the area under analysis is a peak wet weather flow of 114,000 gpd.  

System flows would be the highest during times when the pump station is pumping. For this reason, 
and to allow for future expansion, all gravity pipes in the system downstream of the pump station 
were sized to be 8 inches. 8-inch pipes in the collection system were designed to have a 0.5% 
minimum slope. At this slope, the velocity in 8-inch PVC would be over 2 ft/s when flowing half-full. 
An 8-inch gravity pipe at a 0.5% slope would convey approximately 556,000 gpd when flowing full, 
and approximately 278,000 gpd when flowing half-full.  

6.1.2 Pumping Stations  

Due to the topography in the area, one pump station would be necessary in the proposed system to 
convey wastewater to the Mill/Stockel Site. This pump station (PS-1) would be required near the 
intersection of Highway 96 and Mayfair Street (ground elevation of 575 feet). PS-1 would pump 
through a force main from this intersection up the hill to the intersection of Mayfair Street and 
Country Club Drive (ground elevation of 584 feet). This section of pressure pipe would be 
approximately 575 feet long. PS-1 could potentially be eliminated by using gravity pipe in this 
segment. However, to install gravity pipe in this section, the trench would have to be fairly deep. 
Using a 0.5% slope over the required distance, the trench would get down to a depth of over 15 
feet. This would also mean that the trenches that connect to and from this point would need to be 
excavated down to similar depths. For these reasons, it was deemed more feasible and appropriate 
to include PS-1 in the preliminary design. However, it would be worthwhile evaluating the option of 
eliminating this pump station during the final design phase of this project. 

The contributing flow to this point in the system is approximately 10,000 gpd (30,000 gpd during 
peak wet weather conditions). The pump was sized so that it would provide a minimum velocity of 
2.5 ft/s; this would allow for the conveyance of solids while minimizing head loss, thereby 
minimizing pumping requirements. To achieve a velocity of 2.5 ft/s, this pump would have to pump 
at a rate of approximately 100 gpm (144,000 gpd) through a 4-inch force main. This provides pump 
capacity to be able to handle peak wet weather flows. PS-1 would need to deliver approximately 17 
feet of total dynamic head (TDH) at the desired flow rate to convey wastewater to the end of the 
pressure section. This TDH figure includes head loss due to both elevation and major friction 
losses, assuming that the bottom of the wet well being pumped from would be six feet below ground 
surface. This preliminary design should be confirmed during the final design phase. 

6.1.3 Treatment and Disposal Systems  

The wastewater in the system would be conveyed to the Mill/Stockel Site. At this location, the raw 
wastewater would be treated with a recirculating gravel filter system. The effluent from this system 
would then be released to a leach field for infiltration disposal.  

Recirculating Gravel Filter Treatment System 
A recirculating gravel filter system is a non-proprietary system that utilizes a community septic tank 
for primary treatment. A general flow diagram of this process is illustrated in Figure 19. After the 
initial settling of solids, the pre-treated wastewater flows into a recirculation tank. From there it is 
pumped and is applied uniformly to the gravel filters in small doses. This alternately rests and loads 
the gravel media, resulting in the development of a microbiological film. As the wastewater 
percolates down through the gravel filter, it comes into contact with this film, which oxides the waste 
by using it as a food source. The filter is designed for a low loading rate such that a minimum 
amount of solids slough off the media. The recirculation process is designed so that on average the 
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wastewater flows through the media and then is retained in the recirculation tank for 5 cycles. This 
alternates the flow from being aerobic to anoxic/anaerobic, which results in very good rates of 
ammonia and nitrate removal. The filtered wastewater is contained at the bottom by an 
impermeable liner, and the filtrate is collected by an underdrain. The filtrate is then piped back to 
the recirculation tank, from which the flow is split back to the beginning of the septic tank where it is 
mixed with the raw sewage for denitrification. When the recirculating tank becomes full, a control 
valve closes and the remaining flow from the filter is discharged as effluent. 

This process has been implemented in the community of Weott, and the community of Miranda has 
a similar facility that uses sand as the media instead of pea gravel.  

 
Figure 19: General flow diagram of recirculating gravel filter system 

The septic tank and recirculation tank were each sized at 38,000 gallons (i.e. one ADF). The 
detention time with a septic tank of this size would be 24 hours for the average day and 8 hours 
under peak wet weather flow conditions. The recirculation dosing frequency would be 5 minutes out 
of every 30 minutes. BOD and TSS concentrations in the raw sewage influent are each assumed to 
be 300 mg/L. The gravel filters would be approximately 3 feet deep, with 2-inch distribution piping 
spaced at 3 feet on center. The design loading rate for the filters is 3 gpd/sq. ft. Using a design flow 
of 38,000 gpd, the required gravel filter area is about 12,700 square feet. Two 80-foot by 80-foot 
gravel filters would have an area of 12,800 square feet. Accounting for the treatment system itself, 
as well as area for a control building, office space, lab space, and additional components such as 
vacuum trucks, etc., the total required footprint area for this system would be approximately 45,000 
square feet (slightly over an acre). 

Leach Field Disposal 
Effluent from the recirculating gravel filter system would be pumped to a community leach field that 
would also be located at the Mill/Stockel Site.  

The leach field has been preliminarily designed to handle 38,000 gallons of water per day (average 
dry weather flow, see Section 5.1). As described in the Soils Report in Appendix B, a clean water 
loading rate of 1.5 gallons per day per square foot of trench surface area has been used for design. 
A preliminary trench size of 18 inches wide, and 6 feet deep, with 1 foot of cover, results in 11.5 
square feet of exposed trench area per linear foot of trench. The necessary length of leach field 
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trench is therefore 2,200 feet. The leachfield would be split into 6 areas, each with 370 linear feet of 
trench. Assuming the trenches are 10 feet on center, this requires an area of about 28,000 SF. To 
allow for a reserve area, the amount of land acquired for the leachfield should be doubled to 56,000 
SF or 1.3 acres. 

The leach field trench will consist of a gravity flow system with a 3-inch main line and 1.5 inch 
perforated pipe one foot below the ground surface with five feet of pea gravel below the perforated 
pipe for infiltration purposes. There will be both groundwater monitoring wells and leachfield 
monitoring wells.  

6.1.4 Solids dewatering and disposal 

The apparent best solids handling alternative is to dewater the solids using a batch process onsite 
and then haul the dried solids, or “cake”, to either a landfill or composting operation. In this process, 
the septic tank solids are dewatered and not stabilized further while on site. The District would 
periodically need to have the dried solids hauled to either a landfill or composting operation for 
disposal. Currently, the landfill in Andersen CA is the nearest landfill that will accept these solids. 
There are also composting facilities in the Humboldt Bay area that could potentially accept these 
solids. The available options can and likely will change with time. Therefore, we recommend the 
District hold off on further exploring these options until it is in the final design phase of the project. 
At that time it may be advantageous for the District to enter into an agreement for use of these 
solids.  

The following infrastructure would be required to integrate a dewatering system: 

 Polymer injection system and mixing tank 

 Sludge dewatering container 

 Covered concrete holding area for dried solids 

 Sludge pumps 

Important design considerations for this alternative are connected to how often the septic tank 
would need to be pumped, how much material would need to be pumped, and how much material 
would need to be hauled away and disposed of at a landfill. The following assumptions were made 
in determining these design elements: 

 Average daily flow of 38,000 gpd 

 Influent TSS concentration of 220 mg/L 

 70% of the incoming TSS will settle out in the septic tank 

 Over time, there will be 50% solids decomposition in the septic tank 

 The sludge pumped out of the tank will contain 2% solids 

 Sludge will be dewatered to 15%-20% solids in a roll-off style container 

 The treated solids would be stored on a concrete pad with a removable cover that would 
allow additional drying to occur. Further, the pad would allow the District to accumulate 
enough solids to fill a truck prior to disposal. 

 Our analysis assumes that the only solids that would be handled by this system are those 
that are generated by the District’s wastewater treatment system. However, the District could 
use this system to also treat septage from the surrounding community. The local septic tank 
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pumping company (Whitson’s) currently disposes of the septage they pump at a treatment 
plant in Hayfork. 

The above assumptions were used to determine costs for this alternative. 

The operational costs this process will require will include the operator wages (the treatment plant 
operator would be able to operate the dewatering equipment as well), a contracted truck/driver to 
haul the cake to the landfill or composting facility, disposal costs associated with either the landfill or 
the composting facility, polymer to mix with the sludge, testing of the sludge and energy costs to run 
the polymer system as well as any pumps and vehicles needed. 

6.2 Total Project- Opinion of Probable Costs 

We have developed an opinion of the probable costs for the total project. This opinion covers both 
the costs for the actual construction as well as the “soft” costs for engineering, permitting, legal, 
administration, and land acquisition. In addition, we have included a 20% contingency to reflect the 
uncertainties with the project at this stage. 

6.2.1 Gravity Collection System 

The collection system consists of gravity pipeline, pump stations, pressure pipeline, laterals and 
cleanouts, and paving associated with disturbed roadways. Our opinion of the probable cost for the 
collection system is presented in Table 12.  

Table 12: Opinion of probable construction cost for the proposed collection 
system – Alternative #1.1 (directionally drill) 

Item Quantity Unit Unit Cost Total 
8-inch Gravity Pipe  290  LF $80 $23,000 
6-inch Gravity Pipe  7,770  LF $60 $466,000 
Laterals and Cleanouts  120  EA $2,000 $240,000 
Small Pump Station  1  LS $100,000 $100,000 
4-inch Pressure Pipe  580  LF $55 $32,000 
Directional Drilling (including pipe)  1,200  LF $220 $264,000 
Paving  1,130  TON $300 $339,000 
Manholes (every 300 ft)  29  EA $2,500 $73,000 
Construction Subtotal $1,537,000 
Permitting (5%) $77,000 
Legal, Administration (5%) $77,000 
Engineering Design and construction phase services (20%) $307,000 
Geotechnical (8%) $123,000 
Land/ROW Acquisition (10%) $154,000 
Contingency (20%) $307,000 

Total $2,582,000 
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6.2.2 Recirculating Gravel Filter Treatment System 

Our opinion of the probable cost for construction of the recirculating gravel filter treatment system 
include considerations for site work, a community septic tank, recirculation tank, recirculation 
pumps, all necessary yard piping, required components for the construction of gravel filters, a 
control building, and other miscellaneous items, as shown in Table 13. 

Table 13: Opinion of probable construction cost for the proposed recirculating 
gravel filter treatment system 

Item Quantity Unit Unit Cost Total 
Site Work  1  LS $100,000 $100,000 
Excavation & Disposal  1,520  CY $25 $38,000 
Concrete  490  CY $600 $294,000 
Class II Aggregate Base  690  CY $60 $41,000 
Pressure Treated Filter Frame  3,200  LF $2 $6,000 
Pea Gravel  1,430  CY $35 $50,000 
3/4" Minus Gravel  850  CY $35 $30,000 
Filter Fabric  1,430  SY $5 $7,000 
Liner  1,430  SY $10 $14,000 
2-inch Laterals  4,212  LF $5 $21,000 
Grates/Access Covers/Misc. Valves  1  LS $50,000 $50,000 
Recirculation Pumps  1  LS $60,000 $60,000 
Yard Piping  1  LS $50,000 $50,000 
Control Building  1  LS $250,000 $250,000 
Electrical  1  LS $150,000 $150,000 
Construction Subtotal $1,161,000 
Permitting (5%) $58,000 
Legal, Administration (5%) $58,000 
Engineering Design and construction phase services (20%) $232,000 
Geotechnical (5%) $58,000 
Land/ROW Acquisition (10%) $116,000 
Contingency (20%) $232,000 
Total $1,915,000 

 

6.2.3 Leach Field 

Our opinion of the probable costs for construction of the leach field include considerations for the 
trench excavation and disposal of native material, installation of pea gravel for drainage, piping, 
monitoring wells, miscellaneous valves, and finishing site work (e.g. seeding, topsoil installation, 
etc.) and is presented in Table 14. 
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Table 14: Opinion of probable construction cost for the proposed leach field at 
the Mill/Stockel site 

Item Quantity Unit Unit Cost Total Cost 
3-inch Solid Pipe  300  LF $25 $8,000 
1.5-inch Perforated Pipe  4,000  LS $10 $40,000 
Effluent pump station  1  EA $20,000 $20,000 
Excavation & Disposal  140  CY $25 $4,000 
Pea Gravel  140  CY $35 $5,000 
Misc. Valving/Monitoring Wells 1 LS $60,000 $60,000 
Finishing Site Work 1 LS $100,000 $100,000 
Construction Subtotal $237,000 
Permitting (5%) $12,000 
Legal, Administration (5%) $12,000 
Engineering Design and construction phase services (20%) $47,000 
Geotechnical (5%) $12,000 
Land/ROW Acquisition (10%) $24,000 
Contingency (20%) $47,000 
Total $391,000 

6.2.4 Solids Dewatering 

Our opinion of the probable capital cost associated with the proposed solids handling system 
includes: 

 Polymer injection system and mixing tank 

 Sludge dewatering container 

 Covered concrete holding area for dried solids 

 Sludge pumps 

This opinion is presented in Table 15. 
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Table 15: Opinion of probable construction cost for a solids dewatering system 

Item Quantity Unit Unit Cost Total 
Roll-off Dewatering Tank  1  LS $29,000 $29,000 
Polymer System  1  LS $9,000 $9,000 
Site Work  1  LS $25,000 $25,000 
Miscellaneous Piping  1  LS $15,000 $15,000 
Electrical  1  LS $15,000 $15,000 
Concrete Holding Area  1  LS $10,000 $10,000 
Sludge Pump  2  LS $500 $1,000 
Construction Subtotal $104,000 
Permitting (5%) $5,000 
Legal, Administration (5%) $5,000 
Engineering Design and construction phase services (20%) $21,000 
Geotechnical (5%) $5,000 
Land/ROW Acquisition (10%) $10,000 
Contingency (20%) $21,000 
Total $171,000 

 

6.2.5 Total Project Opinion of Probable Cost 

Our opinion of the total capital cost for the project includes cost for constructing all of the elements 
described above for the collection, treatment and disposal facilities and is presented in Table 16. 

Table 16: Opinion of probable costs for the Total project1 

Item Cost 
Collection System #1.1 (directionally drill) $1,537,000 
Recirculating Gravel Filter $1,161,000 
Leach Field (including reserve) $237,000 
Solids $104,000 
Construction Subtotal $3,039,000 
Permitting (5%) $152,000 
Legal, Administration (5%) $152,000 
Engineering Design and Construction Phases (20%) $607,000 
Geotechnical (5%) $198,000 
Land/ROW Acquisition (10%) $304,000 
Contingency (20%) $607,000 
Total $5,059,000 

Our opinion of the probable operation and maintenance (O&M) costs for the total system, as well as 
the 20-year present worth cost for the entire project, are given in Table 17. More detailed 
breakdowns of the sources of the O&M costs below are contained in Appendix C. 
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Table 17: 20-yr Total Project Present Worth Cost 

Item Annual O&M Cost 
Total Capital Cost $5,059,000 
Total Annual O&M Cost $114,000 
20-yr O&M Present Worth $1,950,000 
20-yr Total Project Present Worth Cost $7,009,000 

 

6.3 Preliminary Operating Budget & Rate Schedule 

The annual operating budget for this project will need to cover any loan obligations (debt service), 
actual annual operation and maintenance costs (O&M) associated with the facilities, and funds to 
build reserves. 

The sections below detail how a preliminary operating budget and a preliminary rate schedule for 
financing these operations was developed. 

6.3.1 Operation and Maintenance (O&M) Costs  

The annual O&M costs for the collection system, treatment facility, disposal system and solids 
treatment have been estimated for each element. The detailed O&M cost analysis can be found in 
Appendix C. 

The annual O&M costs associated with the facilities will need to be paid directly by the user rates. 

Table 18 Total Operating and Maintenance Costs 

Item Annual O&M Cost 
Collection System #1.1 (directionally drill) $29,000 
Recirculating Gravel Filter $79,000 
Disposal Site $1,000 
Solids $5,000 
Total Annual O&M Costs $114,000 
Total Monthly O&M Costs $9,500 

6.3.2 Reserves 

There are three types of reserves that should be considered for this type of project: 

 Operating reserves- These are used to cover fluctuations between income and expenses. 
Basically, the District needs to have sufficient reserves to pay its bills regardless of income 
from its users. Generally, having from 2 to 4 months of operating costs should provide a 
sufficient operating reserve. 

 Depreciation reserves- These reserves provide the District with the funds needed to replace 
components of the system. Typically government agencies do not fund reserves to cover 
100% of the depreciation. Historically, most of the local governmental agencies relied heavily 
on grant funding from the state and federal government and they did not feel a need to fully 
fund depreciation. Part of the reasoning for this is that a majority of the systems components 
have a very long life, lasting 50 years or more. That said, there are system components, like 
pumps and generators that will only last 10-20 years and when they suddenly fail the District 
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needs the reserves to immediately replace them. Based on this, it is our recommendation that 
the District fund depreciation reserves at a level between 30% and 75% of the total 
construction costs, depreciated over a 40 year life cycle. The preliminary operating budget 
below uses includes approximately 50% of the total construction costs, depreciated, for a 
total of $40,000 per year. 

 Loan required reserves- These reserves can be associated with loan agreements and 
typically require the District to build up sufficient reserves to cover one years debt service. 
Often, the District is given a time period of up to 10 years to build this reserve. The 
preliminary operating budget below does not include loan required reserves at this time, as 
we may not be required to maintain these reserves depending on the loan received, however, 
it could be required at a later date. 

6.3.3 Debt Service 

Projects of this nature are typically funded through a combination of loans and grants. The two main 
sources of funding for the design, permitting and construction of this project are the federal Rural 
Utilities Service (in the Department of Agriculture) and the State Water Resources Control Board 
(SWRCB), Division of Loans and Grants. 

The development of this PER is being funded through the SWRCB. It is understood that 
construction and final design funds may be available at the completion of this grant. 

The percentage of grants and loans is determined by a number of factors, including the median 
income of the community, level of annual costs associated with the project, and availability of 
funding. In addition to the two primary funding agencies, grant funding to help low income residents 
with their share of the project can be obtained from the Community Development Block Grant 
program, which is a federally funded program that is administered by the state.  

It is difficult to predict the level of grant funding that would be offered to the District at this point in 
time. However, once this document and the companion EIR have been completed and certified, 
they can be submitted to the funding agencies as a part of an application for them to fund this 
project. 

6.3.4 Preliminary Operating Budget 

The preliminary operating budget has been determined based upon the annual operating and 
maintenance budget (O&M), depreciation reserves and loan payment of the balance of the 
construction and final design costs.  

As stated above, it is difficult to predict the level of grant funding, therefore, we have shown three 
scenarios of grant funds, 50%, 70% and 90% which would require the District to cover the 
remaining 50%, 30% and 10% project costs (respectively). 

The following table utilizes a 40 year loan with a 3% annual interest rate. 
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Table 19: Preliminary Operating Budget 

 50% Grant 70% Grant 90% Grant 
Total Project Costs  $5,059,000   $5,059,000   $5,059,000  
Loan Balance due after Grant  $2,529,500   $1,517,700   $505,900  
Annual Loan Payment  $109,432   $65,659   $21,886  
Annual O&M  $114,000   $114,000   $114,000  
Annual Reserves  $40,000   $40,000   $40,000  
Annual Operating Budget:  $263,432   $219,659   $175,886  
Monthly Operating Budget  $21,953   $18,305   $14,657  

6.3.5 Preliminary Rate Schedule 

A preliminary rate analysis has been conducted to determine the approximate monthly charge the 
users of the wastewater system would be required to pay to fund the monthly operating budget. The 
rate schedule has been developed with two factors, wastewater flow and organic loading, or 
biochemical oxygen demand (BOD). 

 The wastewater flow is the volume of water which enters the sewer system at each service 
connection. As described in Section 5.1, the average residential water usage has been 
determined to be 550 ft3 per month. The preliminary rate schedule below has been 
developed using a base fee to cover this 550 ft3. The residential users would be charged this 
base fee only, given the water usage beyond the 550 ft3 is expected to be used for irrigation 
as indicated in the water usage data provided by the District. 

For commercial users, water usage above the base level of 550 ft3 would be charged a fee 
per 100 ft3 above the base level. As described in Section 5.1, commercial connections are 
also expected to use some water for irrigation during the summer months. At this time, GHD 
has reduced the flow into the system by approximately 10% in the summer months. This 
value could be higher or lower depending on the water usage at each individual commercial 
account. It is suggested that the District adopt a system in which a commercial user can 
apply to the District to reduce their summer monthly sewer bill by providing proof that a higher 
percentage of their water usage is going towards irrigation or other services which do not 
increase the wastewater flows. 

 The other factor used to determine the rate schedule is the BOD content of the wastewater 
from each user. The higher the BOD level of wastewater, the more effort required at the 
treatment facility to treat the water. A Commercial Tier 2 rate has been developed to cover 
the users in the service area which will be supplying high BOD wastewater into the system. 
These users are the laundry mat, restaurants, service stations, and supermarkets. 

As stated above, the operating budget will greatly depend on the level of grant funding received for 
the final design and construction of the project, therefore a range of fees is shown in the table 
below. The range identifies the preliminary rates expected if the District receives a grant for the 
construction of the wastewater system between 50% and 90%. 
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Table 20: Preliminary Rate Schedule 

Service area Users Base fee Per 100 ft3 over 
550 ft3  

Residential 46 $49-$73 N/A 

Commercial 1 48 $49-$73 $18-$27 

Commercial 2 9 $73-$110 $28-$41 

Septage Receiving 

As described in Section 5.5.1, the selected alternative for solids treatment, Alternative #2, 
dewatering solids onsite, allows for community members with private septic tanks (outside the 
project service area) to have their septic tanks pumped and dumped into the treatment facility’s 
community septic tank. 

This will also help support the Operating Budget by charging for the septage dumping. The 
preliminary rate analysis determined the charge for septage receiving would in the range of $0.20 to 
$0.24 per gallon. This is likely less than what they have to currently pay to truck to the nearest 
facility that will accept it.  
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7. Conclusions and Recommendations 
This Preliminary Engineering Report (PER) has analyzed alternatives for providing community 
sewer service to the downtown core area of Willow Creek. These facilities can also provide these 
services to an expanded area adjacent to the downtown core that is easily served. The apparent 
best project includes a relatively simple treatment and disposal system that should be easy to 
operate and maintain. 

This PER has been completed with funds received from the State Water Resources Control Board 
(SWRCB), Clean Water State Revolving Fund Small Community Planning Grant in the amount of 
$499,805. This grant was awarded in July of 2013 and GHD has been working with the Willow 
Creek CSD Wastewater Committee to complete this PER. The following next steps are scheduled 
to occur, utilizing the remaining grant funds: 

7.1 Next Steps within current Grant 

1. An Environmental Impact Report (EIR), as outlined by Title 14 of the California Environmental 
Quality Act (CEQA), for the Downtown Wastewater System Development Project will begin after 
the approval of the PER by the District Board. The EIR process will address and evaluate the 
potential environmental impacts of the project and incorporate mitigation measures where 
feasible. 

A required and critical piece of the EIR process is public input. CEQA does not require public 
meetings at any stage of the environmental review process, however, an initial scoping meeting 
and a public hearing on the Draft EIR are recommended. These meetings will provide the 
opportunity to inform the public of the project, and receive d input on environmental issues 
associated with the project. 

2. GHD will complete a Report of Waste Discharge (RWD) Application for the District, which is a 
necessary part of the wastewater system development and implementation. The Regional Board 
will issue a new National Pollutant Discharge Elimination System (NPDES) permit and associated 
waste discharge requirements (WDRs), which will be based in part on the RWD, which will 
describe the new collection system, treatment facilities, and disposal practices. This process 
includes completion of Form 200 which is submitted to the State as well as a Hydrogeologic/Anti-
Degradation Analysis. 

3. Secure necessary lands and rights of way. GHD will provide support to the District related to land 
purchase for the construction of the wastewater treatment plant and disposal sites, as well as 
acquisition of Right of Way or easements for pipelines located off of the District land and outside 
of existing public right of way. Because of the extended period of time required for these projects, 
it is prudent for the District to initially obtain an option to purchase the properties needed and to 
complete the purchases once funding and approval for the entire project has been obtained. The 
District should secure a minimum of three usable acres for siting the treatment and disposal 
facilities. 

4. Submit funding applications to federal and state agencies. GHD will assist the District in the 
completion of the grant applications for final design and construction funds. The level of grant 
funds received will determine the actual user costs for the project
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