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ABBREVIATIONS

Certain terms and abbreviations have been used in this report for convenience.  

Definitions are as follows:

AF Acre-Feet
ACID Anderson-Cottonwood Irrigation District

ADWF Average Dry Weather Flow (The average rate of

wastewater flow during summer months.)

AWWA American Water Works Association

Basin Plan Water Quality Control Plan for the CRWQCB Sacramento 

River Basin and San Joaquin River Basin

BPTC Best Practicable Treatment or Control

CDBM Chlorodibromomethane

CDPH California Department of Public Health

CEI Compliance Evaluation Inspection

CF Cubic Feet

CIP Capital Improvement Plan

County Shasta County

CRWQCB California Regional Water Quality Control Board

CSA 17 County Service Area No. 17 Cottonwood

CT Contact Time

CWD Cottonwood Water District

DBP Disinfection Byproduct

DCBM Dichlorobromomethane

DWR Department of Water Resources

EPA Environmental Protection Agency

ENR CCI Engineering News Record Construction Cost Index

GIS Geographic Information System

GPAD Gallons per Acre per Day

GPD Gallons per Day

GPM Gallons per Minute 

HDPE High Density Polyethylene 
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PSI Pounds per Square Inch

PWWF Peak Wet Weather Flow

RAS Return Activated Sludge
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SUMMARY AND RECOMMENDATIONS

SUMMARY

Development of the 2013 Sewer Master Plan (SMP) consisted of an engineering 

analysis of the Shasta County Service Area No. 17 Cottonwood (CSA 17) wastewater 

collection system, lift stations, and wastewater treatment plant (WWTP), and potential

effects current and future wastewater flow conditions have on each of these 

components.  The wastewater collection system was analyzed using the Innovyze® 

H2OMAP Sewer computer program for wastewater flow determination and pipeline 

sizing.  Analysis of the sewer collection system and WWTP was accomplished with the 

assistance and review of Shasta County Department of Public Works (County) staff.

As shown on Plate 5 located at the back of this report, the CSA 17 service area 

boundary consists of approximately 1,665 acres (2.6 square miles).  The ultimate

sphere of influence (SOI) boundary, based on the General Plan ultimate boundary for 

CSA 17, includes areas outside the current CSA 17 boundary, and is projected to be 

approximately 5,595 acres (8.7 square miles).  

A portion of the CSA 17 collection system is within the high and moderate hazard class 

of State Responsibility Area (SRA) and Local Responsibility Area (LRA) Fire Hazard 

Severity Zones.  As such, redundancy of major processes was a consideration for 

recommendations at facilities located in these areas.  Refer to Plates 2 and 3 for SRA 

and LRA Fire Hazard Severity Zones, respectively.  The water distribution system in 

CSA 17 is owned and maintained by Cottonwood Water District (CWD) and is shown on 

Plate 4. Locations of existing fire hydrants in CSA 17 are also shown on Plate 4 and fire 

flow testing results recently completed by Cottonwood Fire Protection District are shown 

in Table 1.      
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Wastewater Collection System:  The existing wastewater collection system is shown on 

Plate 1.  In 2012, it consisted of about 88,000 feet of 6-inch and 8-inch collector sewer 

mains, and about 9,000 feet of 10-inch and 12-inch interceptor sewers.  

Construction of the CSA 17 wastewater collection and treatment systems were

completed in 1986; therefore, portions of the existing systems are more than 25 years 

old. As such, CSA 17 has a moderate peak wet weather flow (PWWF = 0.99 MGD) to 

average dry weather flow (ADWF = 0.3 MGD) ratio of 3.3 compared to similar 

communities.

The collection system in general appears to have adequate capacity for existing 

conditions and projected flows, with a couple of exceptions.  One sewer segment within 

the existing collection system has shown signs of surcharging during peak rain events 

and requires further consideration for corrective action in order to increase sewer 

capacity (i.e., sewer near Gas Point Road and West Cottonwood Junior High).  Another 

sewer shows a potential for blockage and possible overflow due to apparent 

deficiencies in sewer grade and construction (i.e., sewer east of Main Street just prior to 

Cottonwood Lift Station). 

Sewage Lift Stations: There are presently four sewage lift stations in CSA 17:

Cottonwood, Black Lane, Quail Lane, and Crowley Creek. Cottonwood Lift Station is a 

main lift station, pumping about 90% of all wastewater to the WWTP, with an effective 

capacity of 600 gallons per minute (GPM) (0.86 MGD).  Black Lane Lift Station pumps 

wastewater from east Cottonwood to the WWTP with an effective capacity of 150 GPM 

(0.22 MGD). Quail Lane Lift Station only serves a few homes, is a tributary of 

Cottonwood Lift Station, and has an effective capacity of 60 GPM (0.09 MGD).  Crowley 

Creek Lift Station primarily serves Cottonwood Elementary School, is also a tributary to 

Cottonwood Lift Station, and has an effective capacity of 250 GPM (0.36 MGD).

Wastewater Treatment Plant:  The CSA 17 WWTP has an existing design ADWF 

capacity of approximately 0.43 million gallons per day (MGD), and a PWWF capacity of 

1.32 MGD as indicated in the original 1985 WWTP Operations and Maintenance (O&M) 
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Manual.  The 2012 ADWF estimated at 0.3 MGD is 70% of the current plant capacity.  

PWWF at the WWTP has been recorded as high as 0.99 MGD, or 75% of peak design 

capacity.  

FUTURE WASTEWATER FLOWS

The current number of household equivalents (HEs) is estimated to be approximately 

1,425.  Given the current trend in active water services over the last 10 years, growth 

and population is likely to remain relatively static into the foreseeable future.  As such, 

CSA 17 is more in an O&M mode rather than one of system expansion to accommodate 

new development.  According to the Shasta County General Plan, the California 

Department of Finance indicated the population of Shasta County as a whole increased 

by 4% over the last five years (annual average growth rate of 0.8%).  In 2010, the 

Department of Finance predicted a growth of 17% from year 2010 to 2020 (annual 

growth rate of 1.7%). Also noted in the General Plan, the Department of Finance now 

states that assumptions used to project future population may no longer be applicable, 

and these projections could change with their next estimate cycle which is every 

five years. At an annual growth rate of 1.7%, the current 0.43 MGD ADWF capacity of 

the WWTP could be met in 20 years.  

That having been said, there are a few proposed developments that have tentative 

maps and/or preliminary plans already completed and approved.  These developments 

were utilized in this Master Plan, together with the highest predicted future development 

densities per the Shasta County General Plan and Housing Element at an annual 

growth rate of 1.7% to forecast growth in the next 20 years. This equates to a possible 

542 HEs being added to the system.  HEs have been pre-purchased in various areas of 

CSA 17 during approval of tentative projects, thereby ensuring their future ability to 

discharge to the collection and treatment system.  Yet many of these areas have 

already been developed and are not likely to further develop in the future.  As such, only 

those parcels with five or more outstanding pre-purchased HEs were considered herein 

to possibly develop in the future.  A review of County GIS mapping indicated 38 parcels 
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consisting of 393 pre-purchased HEs fall into this category.  Of these, eight parcels with 

115 pre-purchased HEs were located in the same growth areas already accounted for in 

the 1.7% annual growth rate considered herein.  As such, for the purpose of 

determining appropriate future capacity charges and monthly user fee rate increases, it 

is anticipated only 427 additional non-pre-purchased HEs (542 – 115) will be added to 

CSA 17 over the next 20 years.  It should be emphasized this is simply an example of 

what could occur.  Thus, if the actual rate of development is slower or faster, 

improvements shown herein should be proportionately shifted in time.

Ultimate growth was considered to determine the ultimate required size of the

Interstate 5 (I-5) undercrossing serving west Cottonwood.  Using the anticipated 

ultimate SOI, the highest projected development densities from the General Plan and 

Housing Element were utilized as shown on Plate 6 to project ultimate build out and 

corresponding wastewater flows in west Cottonwood.  

Full build out of proposed developments is not likely to occur in the next 20 years, and 

the County intends to update this Master Plan prior to such development taking place.

Therefore, other than consideration to the I-5 undercrossing, collection system, and 

WWTP improvements needed to serve ultimate build out were beyond the scope of this 

Master Plan.

Existing and future I&I allowances were calculated from analysis of historical lift station

ADWF and PWWF pumping records.  Although every effort has been made to assign 

reasonable I&I allowance values within the wastewater system, flow monitoring could 

not be completed due to a lack of seasonal precipitation prior to completion of this 

Master Plan (i.e., Winter 2012). It is imperative the County continue its flow-
monitoring program in order to confirm the estimated I&I allowances assumed 
herein are valid.
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ANALYSIS AND RECOMMENDED IMPROVEMENTS

After reviewing the existing wastewater system deficiencies under current conditions, 

the wastewater collection system was analyzed under future 2032 conditions.

Considerations were also made for providing redundancy at facilities located in fire 

hazard severity zones as shown on Plates 2 and 3. Primary improvements 

recommended are as follows:

1. Complete infiltration and inflow (I&I) flow monitoring.  Depending upon results, 

develop a comprehensive ongoing multi-stage I&I reduction program as 

needed.  Upon completion of initial I&I flow monitoring, starting with 

identification of an initial I&I target area, the I&I reduction program should 

aggressively pursue reduction of high I&I if/when it is identified during 

monitoring.  The first stage of the program would involve investigation and 

identification of I&I sources.  The second stage would involve rehabilitation 

and repair.  A flow-monitoring program should be continued in subsequent 

years to provide reliable data for verification of estimated flows, as well as 

provide flow information needed for evaluating the ongoing I&I reduction 

program.

2. Parallel or replace existing sewers in order to relieve current or impending 

surcharging, possible blockages, and provide sufficient sewer capacity for 

projected future conditions.  In some areas where sewers are in poor 

condition, it may be necessary to replace existing sections of sewer instead of 

adding a parallel relief sewer.

3. Rehabilitate equipment at existing lift stations that has met its useful service 

life, are inefficient, or are considered to have operational deficiencies.  In 

particular, upsize pumps at Cottonwood and Black Lane Lift Stations to meet 

future PWWF.  
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4. Rehabilitate equipment at the WWTP that is inefficient and has operational 

deficiencies.  In particular, increase capacity and ease of O&M by adding an 

additional filter and biological selector, and modify the existing filter, chlorine 

contact basin, sludge storage basin, and sludge drying beds among other 

miscellaneous improvements.

5. Annually update GIS information and mapping gathered by the County and 

included in this report to improve disaster response preparedness. A CD of 

GIS mapping coordinating the CSA 17 system with Cal Fire mapped Fire 

Hazard Severity Zones is included in Appendix E.  This can be used as a 

working document, updated to graphically depict percent of sewer capacity in 

each of the five-year increments among other things.

Infiltration and Inflow Control:  This SMP assumes future I&I flow monitoring will be 

completed, and I&I reductions will be made as needed depending on flow monitoring 

results.  I&I contribution projections developed for this Master Plan are based on 

historical flow records rather than I&I monitoring.  Therefore, in order to pursue accurate 

I&I reduction, a phased comprehensive I&I Reduction Program should be implemented.  

Phase 1 of this reduction program should begin with identification of high I&I target 

areas.  This would include an investigative stage that involves video inspection of all 

sewer mains and laterals, manhole inspection and inventory, and analysis of collected 

data.  The following repair and rehabilitation stage would attempt to correct collection 

system defects (identified in Phase 1) that are allowing I&I into the system.  The repair 

and rehabilitation stage would involve such things as grout sealing, lining, and 

replacement of leaking sewers, laterals, and manhole repair or replacement.  Upon 

completion of initial I&I monitoring, an estimated cost for addressing I&I in the target 

area should be determined, along with identification of the potential associated I&I 

reduction expected to occur.  

Wastewater Collection System Improvements:  Analysis of the existing wastewater

system has indicated that, overall, the system has adequate capacity for the next 

20 years given that verification of I&I flows is completed.  However, analysis indicates 
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that some existing 8-inch and 10-inch sewer segments are at capacity during PWWF 

conditions, and a portion of these sewers may not have the grade needed for proper 

solids transport.  It is recommended the County perform further investigations of these 

sewers.  If it can be determined a specific sewer reach is significantly flatter than current 

design criteria, it should be replaced to reduce the potential of blockage and overflow.  

Other immediately recommended improvements include the following:  a new grinder 

and backup float system at Cottonwood Lift Station; new submersible pump railings and 

generator with automatic transfer switch at Black Lane Lift Station; and all new 

mechanical and generator at Quail Lane Lift Station.

Over the next 20 years, the County should consider constructing relief sewers at 

locations shown on Plate 5 as bold red lines between circled numbered points in order 

to eliminate potential bottlenecks to future development.  In addition, it is estimated 

capacity of Cottonwood and Black Lane Lift Stations will need to be expanded if

anticipated growth occurs. All existing pumps at these lift stations, as well as Quail 

Lane, have met their useful service life and are recommended to be replaced at sizes 

adequate to accomodate future development.  

Wastewater Treatment Plant:  Wastewater Treatment Plant Design criteria shown in 

Table 3 outlines process units and loading under the original 1983 design, existing 2012 

flow conditions, and future 2032 flows.  Future 2032 design criteria were determined to 

meet anticipated 20-year PWWF conditions assuming a 1.7% growth rate and future I&I 

rate of 1,500 gallons per acre per day (GPAD).  Major components of recommended

improvements are shown on Figure 4.

In order to correct current WWTP deficiencies, several improvements are immediately 

recommended including the following:

Constructing a new biological selector

Replacing aeration basin and sludge storage basin aerators

Rehabbing existing clarifiers
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Replacing existing RAS, WAS, scum, sludge, water, and drainage pumps

Installing additional RAS pump

Rehabbing existing filter backwash system

Replacing existing chlorine contact basin slide gates

Replacing freeze-proof yard hydrants

Replacing inoperable chemical dosing and monitoring equipment

Constructing a new office building

Installing new chart recorders and lab equipment

Updating all controls and alarms, including those at all lift stations

Installing a new generator

The above recommended improvements are needed to adequately and more efficiently 

treat current wastewater flows, and are not growth-related.  Additional improvements 

are recommended in subsequent years to improve efficiency and redundancy of existing 

processes, as well as to expand capacity to keep pace with anticipated growth.

Master Plan Key Elements and Costs:  The total cost for all wastewater system general 

improvements (i.e., upgrading existing collection system, lift stations, and WWTP 

improvements) is approximately $8,108,000, of which about $2,349,000 is needed in 

the next five years. The Master Plan of Improvements needed to correct existing sewer 

system deficiencies and to provide anticipated future capacity for 20-year development 

is shown on Plate 5 at the end of this report.  A summary of costs and recommended 

staging of wastewater collection system and WWTP improvements is shown in 

Table 11.

Table 11, along with Plate 5, is in essence the 2013 Sewer Master Plan.  The sewer 

improvements and their proposed construction periods are based on the computer 

model developed for the wastewater system and observed deficiencies.  As indicated 

hereinbefore, I&I rates used in this model are based on historical flow records rather 

than flow-monitoring information.  Consequently, it is recommended the County

continue to pursue wet weather I&I monitoring before major expenditures are made on 
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sewer capacity increases.  The future improvement design process should include 

additional wet weather studies to confirm I&I rates.  In general, no sewer suspected of 

being inadequately sized should be replaced or paralleled with a new relief sewer until it 

is either demonstrated that overflows or lateral flooding is imminent under wet weather 

conditions, or the sewer is shown to be poorly constructed and there is potential for 

sewer blockage.  Since the computer model only flags trunk sewers inadequately sized 

by normal standards with moderate surcharge taken into account, it is possible some 

proposed sewer construction can be postponed by allowing greater surcharges to 

occur.  Such sewers require more constant monitoring during wet weather periods.  

Also, it is possible that confirming flow measurements during wet weather periods will 

show some sewers flagged for construction to be unnecessary, i.e., if I&I rates are 

actually lower than assumed or can be reduced by rehabilitation or replacement of 

existing sewers.  Potential postponement of some relief sewer construction and 

elimination of others will likely be offset by other unforeseen replacement projects; 

therefore, construction costs in the long term will likely be similar to the expenditure 

forecast.

Estimates of Costs:  A detailed cost breakdown of the immediate, near, intermediate, 

and long term improvement costs is shown in Table 11 at the end of this report.  As 

CSA 17 grows, additional improvements involving wastewater collection, treatment, and 

disposal will be required to meet future development system demands.

Projected improvement costs for the Master Plan are as follows:

Time Period

General Collection 
System 

Improvements

WWTP 
Improvements Total

2013 - 2017 Immediate Term $940,000 $1,409,000 $2,394,000
2017 - 2022 Near Term $724,000 $1,595,000 $2,319,000
2022 - 2027 Intermediate Term $967,000 $1,089,000 $2,056,000
2027 - 2032 Long Term $413,000 $971,000 $1,384,000

TOTAL $3,044,000 $5,064,000 $8,108,000
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Costs include a 60% adder for construction contingencies and indirect costs including 

environmental and engineering. Budgeting $41,000 per year for the next 20 years to 

replace the worst of the aging sewer mains was also included.  Figures are based on 

November 2013 dollars and do not include any allowance for inflation or financing costs.  

The conceptual location and size of new trunk sewers needed to serve future 

developments are not shown herein as they would be purely speculative at this point in 

the planning process.  The County may want to consider contributing to the cost of 

oversizing sewers in new developments where such sewers are necessary for service 

to an area larger than, or located beyond, the proposed development.  This policy could 

lead to an orderly expansion of the wastewater system in the future.  

Financial Considerations: Currently, CSA 17 has a capacity charge of $3,600 per 

household equivalent (HE) as shown in Appendix D.  As a part of this plan, a 

determination was made of an appropriate capacity charge based on actual and future 

costs for general improvements.  A portion of some improvements recommended 

beyond the immediate first five years benefit both future and existing customers.  

Therefore, a proportional share in the cost burden is recommended.  The computed fee,

which accounts for 23% of future improvement costs attributed to growth based on 

possible future HEs, as shown in Table 11, is $4,844.  It is also recommended this fee 

be adjusted annually by the increase in the Engineering News Record Construction 

Cost Index (ENR CCI), which currently stands at 9666 for November 2013. 

The County calculates capacity charges for apartments, duplexes, motels, and hotels 

on a proportional HE basis.  The capacity charge for commercial and industrial 

customers is based upon the size of service requested by the customer and approved 

by the County, and the equivalent AWWA capacity ratios for different sized meters.

The County evaluated the monthly service charge, including base and commodity 

components, as part of the 2007 fee increase. A rate study has been completed based 

on recommendations of this Master Plan.  The amount of funds needed to fix known 

deficiencies and construct needed improvements described herein during the first five 
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year increment of this 20-year study is further detailed in the rate study included in 

Appendix A. All recommended improvements in the first five years are needed to 

improve the existing collection and treatment system and are not growth-related.  As 

such, these improvements should be funded by existing rate payers as discussed in the 

rate study.

It is recommended the County review this Master Plan report carefully, and, if in 

agreement, it be adopted as the CSA 17 2013 Sewer Master Plan, with any corrections 

or supplements as may be applicable.  
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INTRODUCTION

HISTORY

From 1966 to 1971, the Cottonwood County Water District acted as sponsoring agency 

for a proposed wastewater collection and treatment system for the community.  

However, funding for the project was rejected by voters in a bond election in 1971.  In 

1976, the California Regional Water Quality Control Board (CRWQCB) adopted a 

Prohibition of Waste Discharge from septic tank and leach field systems by Board 

Order 76-230.  This Board Order specified discharge of waste from these systems 

would be prohibited after January 1, 1981.  

In August 1977, the Anderson-Cottonwood Irrigation District (ACID) assumed the role 

as lead agency for preparation of a Facility Plan to improve wastewater disposal 

practices in the community.  This Facility Plan was completed in late 1979.

In 1980 and 1981, the Cottonwood County Water District sponsored studies and 

reviews of the proposed sewer project.  On September 16, 1981, Shasta County Board 

of Supervisors adopted a resolution consenting to the formation of an assessment 

district by the Cottonwood County Water District.  However, in December 1981, the 

Board of Supervisors received a request from project proponents urging the County to 

assume role as lead agency for the project.  The matter was subsequently referred to 

the Shasta County Community Development Committee for review.

On July 23, 1982, the CRWQCB adopted Cease and Desist Order No. 82-101 against 

the County Water District and property owners in the prohibition area.  In 

September 1982, the County Board of Supervisors authorized County staff to form a 

sponsoring agency; and in January 1983, the Board approved formation of CSA 17.  

CSA 17 is currently administered and operated by the Shasta County Department of 

Public Works, CSA Division (County).
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PREVIOUS STUDIES

Some of the key previous studies referenced in this Sewer Master Plan (SMP) include:

Cottonwood Wastewater Treatment Plant Operations and Maintenance Manual, 

1986.

Cost Estimate for Cottonwood Wastewater Treatment Plant Expansion, PACE 

Engineering, February 1996.

Capacity Study for Cottonwood Sewer System, County Service Area No. 17, 

Shasta County Department of Public Works, Special Projects Division, August 

1996.

Leaking Sludge Storage Basin Report for Cottonwood Wastewater Treatment 

Plant, CSA 17, PACE Civil, Inc., June 2002.

Municipal Services Review for the County of Shasta and County Service Areas,

Shasta LAFCO, May 2003.

Shasta County 1998 General Plan, 2004 Update, Shasta County Planning 

Division.

Cal Fire Hazard Severity Zone Maps, State Responsibility Area maps adopted 

November 2007 and Recommended Local Responsibility Area maps.

Mixing Zone & Dilution Study for the County of Shasta, Service Area No. 17, 

Cottonwood Wastewater Treatment Plant, PACE Engineering, February 2009.

Pollution Prevention Plan for the County of Shasta, Service Area No. 17, 

Cottonwood Wastewater Treatment Plant, PACE Engineering, December 2009.

Antidegradation Analysis for the County Service Area No. 17, Cottonwood 

Wastewater Treatment Plant, PACE Engineering, December 2009.

Annual Best Practicable Treatment or Control Review for the County of Shasta, 

Service Area No. 17, Cottonwood Wastewater Treatment Plant, PACE 

Engineering, December 2010.

Shasta County 2009-2014 Housing Element, Shasta County Department of 

Resource Management, Planning Division, March 22, 2011.
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Photo 1:  CSA 17 WWTP

NEED AND SCOPE OF CURRENT STUDY

The CSA 17 wastewater collection and treatment system began operation in 1986 to 

alleviate problems resulting from failing septic systems.  As such, the system has now 

been in service for more than 

25 years.  Mechanical equipment 

such as pumps typically have a 

service life of 15 to 20 years, so 

much of the existing WWTP and lift 

station equipment is beyond its 

useful service life or has already 

been replaced.  Additionally, 

Cottonwood has since experienced 

rapid growth, particularly in west 

Cottonwood.  The existing system 

was designed to serve a limited number of customers, so continued growth will

eventually overtax the existing collection and treatment facilities.

An original sewer master plan is not known to exist for CSA 17; therefore, the County

desired to develop a comprehensive SMP. In December 2012, the County authorized 

PACE Engineering to work jointly with County staff to prepare an SMP for CSA 17.  The 

emphasis of this planning effort was to review and analyze the existing wastewater 

collection system and WWTP, and develop a computer model that could be used to 

determine the need for future improvements.  Projection of future PWWF was made, 

and a master plan of improvements was developed to meet wastewater collection, 

treatment, and disposal needs at current and future flows. Evaluation of redundancy 

and consideration of Cal Fire mapping of CSA 17 as a Fire Hazard Severity Zone was

included as well.  
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This study relies in large part on previous studies completed and information provided 

by County staff.  Much of the records search, sewer trunk lines inventory and review, 

and data gathering was provided by County staff so we are indebted to their service in 

making this a useful SMP.  Data gathered and evaluated included the following:

Determination of historical and future wastewater flows

Development of an existing and 20-year collection system computer model 

Evaluation of the existing collection, treatment, and disposal system

Development of a staged five to 20-year plan of improvements

Estimation of the current cost of proposed improvements

Determination of the ultimate size required for the Interstate 5 undercrossing 

serving west Cottonwood

Completion of a rate study to fund recommended existing and future 

improvements

GIS mapping and consideration of Fire Hazard Severity Zones

The findings of this evaluation of the wastewater collection system and WWTP are 

presented herein and comprise the CSA 17 2013 Sewer Master Plan (SMP or Master 

Plan). The associated rate study can be found in Appendix A of this SMP.
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SEWER SYSTEM REVIEW

A plan of the existing CSA 17 wastewater system is shown on Plate 1.  For the purpose 

of this report, the proposed ultimate SOI boundary, as anticipated by the County, was

divided into 13 currently sewered subareas as shown on Plate 1. Tables, figures, and 

plates are located at the end of the text.

WASTEWATER COLLECTION SYSTEM

In 2012, the CSA 17 collection system included approximately 16 miles of mainline 

sewer, 1.5 miles of pressure force main, outfall piping, and four wastewater lift stations.  

The collection system was installed primarily to serve the town of Cottonwood and 

surrounding residences that experienced leach field disposal problems due to high 

groundwater levels.  The system currently consists primarily of 6-inch and 8-inch 

diameter collection sewers, and 10-inch and 12-inch diameter interceptor sewers.  The 

system can be broken down into three subsystems: west, central, and east Cottonwood.

Cal Fire adopted Fire Hazard Severity Zone Maps for State Responsibility Areas (SRA) 

in November 2007.  According to Cal Fire, fire hazard is a way to measure the physical 

fire behavior so people can predict the damage a fire is likely to cause.  Fire hazard 

elements considered include vegetation, topography, weather, crown fire potential, and 

ember production and movement.  Additionally, Fire Hazard Severity Zones in Local 

Responsibility Areas (LRA) were recommended by Cal Fire. A portion of the CSA 17 

collection system is within the high and moderate hazard class of both the SRA and 

LRA.  Refer to Plates 2 and 3 for SRA and LRA Fire Hazard Severity Zones,

respectively. The water distribution system in CSA 17 is owned and maintained by 

Cottonwood Water District (CWD) and is shown on Plate 4. Locations of existing fire 

hydrants in CSA 17 are also shown on Plate 4 and fire flow testing results recently 

completed by Cottonwood Fire Protection District are shown in Table 1.    
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SEWAGE LIFT STATIONS

CSA 17 topography generally slopes downward from northwest to southeast towards 

the Sacramento River, with the WWTP being located southeast of the service area as 

shown on Plate 1.  All raw wastewater must be pumped to the WWTP from two main 

sewage lift stations.  There are two smaller intermediate lift stations that divert flow from 

one drainage area to another, prior to reaching the major lift stations.

The majority of wastewater flows from west and central Cottonwood which is tributary to 

the Cottonwood Lift Station.  This station pumps about 90% of all raw wastewater to the 

WWTP via a 10-inch force main.  Black Lane Lift Station pumps wastewater from east 

Cottonwood directly to the WWTP via a 6-inch force main.  Quail Lane and Crowley 

Creek Lift Stations are smaller, with Quail Lane only serving a few homes and Crowley 

Creek primarily serving Cottonwood Elementary School.  Both lift stations are tributary 

to the Cottonwood Lift Station.  CSA 17 lift station data is shown in Table 2.

Cottonwood Lift Station consists of an inlet manhole, two wet wells, a valve vault, 

control panel, and 50 kW diesel engine standby generator.  Wastewater enters the inlet 

manhole through a 12-inch pipe, where it passes through 10-inch pipes into each wet 

well.  Each wet well contains a 150 GPM pump and a 300 GPM pump.  Therefore the lift 

station effective capacity with the largest pump out of service is 600 GPM (0.86 MGD).  

The wet wells are interconnected with an 8-inch pipe.  All four submersible centrifugal 

nonclog pumps are controlled by an air bubbler type level control system.  A standby 

diesel-powered generator is provided to allow the pump station to continue operating 

during a power outage. Cottonwood Lift Station is outside of the SRA Fire Hazard 

Severity Zone, but is within the moderate LRA hazard zone as shown on Plates 2 and 3, 

respectively.  As such, it is recommended County staff maintain adequate defensible 

space clearance around this lift station at all times.  Fire protection standards will be

considered for all improvements to this lift station recommended herein.
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Black Lane Lift Station consists of an inlet manhole, wet well, valve box, and control 

panel.  Wastewater flows to the inlet box through an 8-inch pipe.  A sluice gate on this 

pipe allows the pump station to be isolated.  The wet well contains two submersible 

centrifugal nonclog pumps, each with a rated capacity of 150 GPM, for an effective lift 

station capacity of 0.22 MGD. Black Lane Lift Station is outside of the SRA Fire Hazard 

Severity Zone, but is within the moderate LRA hazard zone.  As such, it is 

recommended County staff maintain adequate defensible space clearance around this 

lift station at all times.  Fire protection standards will also be considered for all 

improvements to this lift station recommended herein.

Quail Lane Lift Station pumps raw wastewater from a low portion of the collection 

system into the main portion of the collection system in central Cottonwood via a 3-inch 

force main, where it flows by gravity to Cottonwood Lift Station.  There are two grinder 

pumps at this lift station, each with a capacity of 60 GPM, for an effective lift station 

capacity of 0.09 MGD. Quail Lane Lift Station is outside of the SRA Fire Hazard 

Severity Zone, and is in the urban unzoned LRA hazard class.  

Crowley Creek Lift Station pumps sewage primarily from Cottonwood Elementary 

School into the main portion of the collection system in west Cottonwood via a 4-inch 

force main, where it flows by gravity to Cottonwood Lift Station. There are two 

submersible centrifugal nonclog pumps at this lift station, each with a capacity of 

250 GPM, for an effective lift station capacity of 0.36 MGD. The Crowley Creek Lift 

Station is outside of the SRA Fire Hazard Severity Zone, and is in the urban unzoned 

LRA hazard class.

Only Cottonwood and Crowley Creek Lift Stations are provided with high wet well level 

alarms, power failure alarms, and pump failure alarms that send a signal via telephone 

to County staff. Additionally, only these lift stations have automatic transfer switches to 

provide emergency power in the event of a power outage. Black Lane and Quail Lane 

Lift Stations do not have alarms or generators.
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WASTEWATER TREATMENT PLANT

As originally constructed in 1986, the WWTP has an ADWF design capacity of 

0.43 MGD, and a PWWF of 1.32 MGD.  The WWTP is currently operating at an ADWF 

of 0.3 MGD, or 70% of the original design, and a PWWF of 0.99 MGD, or 75% of 

design. Few major improvements have been made to the original WWTP which 

consists of the following treatment processes:

1. Headworks for the screening of course materials and for influent flow 

measurement

2. Biological secondary treatment for the removal of soluble organic material and 

suspended material

3. Filtration for final suspended solids reduction to produce a high-clarity effluent 

which meets discharge requirements

4. Chlorination for effluent disinfection and dechlorination for chlorine removal prior 

to discharge

5. Solids handling system consisting of sludge storage ponds and sludge drying 

beds for dewatering of waste activated sludge prior to disposal

A process flow diagram of the current facility is shown in Figure 1.  Refer to Table 3 for 

a complete listing of unit processes with related design criteria for the WWTP.  

CRWQCB Waste Discharge Requirements (WDRs) Order No. R5-2010-004 for the 

WWTP is in Appendix B. The WWTP is outside of the SRA Fire Hazard Severity Zone, 

but is within the moderate LRA hazard zone.  As such, it is recommended County staff 

maintain adequate defensible space clearance around the WWTP at all times.  Fire 

protection standards will be considered for all improvements recommended herein 
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located at the WWTP.  The following is a description of each major treatment unit 

process.  

Headworks: Raw wastewater 

enters the headworks through a 

10-inch pipe from Cottonwood Lift 

Station and normally flows 

through a JWC Environmental 

Auger Monster®. The Auger 

Monster® is a combination Muffin 

Monster® grinder which shreds 

clumps of rags and long stringy 

material, and captures and 

removes solids via a perforated 

screen and rotating auger.  The auger conveys solids to the discharge point where the 

integrated compactor squeezes out water before depositing the cleaned and dried 

material into a dumpster. A manually cleaned bar screen is provided in the event the 

mechanically cleaned screen is taken out of service.  The bar screen can be run 

manually or automatically at pre-set time intervals.  The screen may also run 

automatically in response to high water levels just upstream (overriding the timer), 

which indicates abnormal buildup on the screen.  

Screened wastewater is then metered in a 6-inch Parshall flume prior to flowing to the 

secondary treatment process. The flume is accurate for a free flow up to 4 MGD.  The 

staff gauge installed in the flume reads to 2.5 MGD, with one foot of freeboard 

remaining.

Aeration Basin: The secondary treatment system utilizes an aeration basin activated 

sludge process consisting of two aeration basins with mechanical aerators, two 

secondary clarifiers, and a return activated sludge (RAS) and waste activated sludge 

(WAS) pump station.

Photo 2:  Auger Monster®
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Screened wastewater is mixed with RAS at the headworks and gravity flows to a splitter

box which equally distributes flow to two aeration basins.  Manual slide gates allow for 

isolation of either of the basins if necessary. Each basin has 215,000 gallons of 

volume, with hydraulic detention times of 34 hours and 10 hours at average and peak 

flows, respectively.  The food to microorganism ratio at average flows and a mixed 

liquor suspended solids (MLSS) of 2,000 mg/L is 0.07, and the mean cell residence time 

is about 11 days.

Each basin contains one 15 HP aerator that transfers oxygen to the wastewater and 

keeps the flow circulating around the ditch.  The amount of oxygen transferred to the 

wastewater is controlled by a variable position effluent weir gate in each basin.

Secondary Clarifiers: MLSS 

from the aeration basins 

gravity flows to a splitter box 

which distributes flow to two 

35-foot secondary clarifiers,

each with 12-foot sidewater 

depths.  The clarifiers are 

center feed, peripheral 

overflow, and provide a 

relatively quiescent condition 

that permits MLSS to separate 

into a settled sludge with a

relatively clear overflow.  Under normal operating conditions both units are in service 

with an overflow rate of 160 GPD/SF at ADWF, and 520 GPD/SF at PWWF. The 

overflow is low in organics which gravity flows from the secondary clarifiers, into a 

splitter box, and then to the filter.  Settled sludge is removed from the clarifiers through 

sludge suction lines attached to the lower rotating clarifier mechanisms.  Pumping of the 

settled sludge is controlled via the RAS/WAS pump station.

Photo 3:  Secondary Clarifier

CSA 17 2013 Sewer Master Plan 21



RAS/WAS Pumps: Settled activated sludge is pumped back to the headworks by two 

5 HP RAS pumps, each with a rated capacity of 140 GPM, operated in a lead/lag run 

mode with a manual alternator switch.  The return flow typically ranges from about 

100% to 110% of the total plant influent flow.  A 3 HP WAS pump with a rated capacity 

of 100 GPM pumps excess waste to either the sludge storage basins or sludge drying 

beds.

Traveling Bridge Filter: The filter consists of a 35-foot by 9-foot dual media automatic 

backwash traveling bridge sand filter.  It employs a carriage-mounted backwash hood 

that travels the length of the filter when a preset head is reached, allowing for

backwashing without ceasing operation of the filter.  Backwash water is returned to the 

headworks just upstream of the aeration basins at a rate of approximately 270 GPM.

The current filter loading rates during ADWF and PWWF are 0.7 GPM/SF and 

2.2 GPM/SF, respectively.  The filter is operated at all times.  

Chlorine Contact Basin: Chlorine solution for effluent disinfection is injected into the 

12-inch line from the filters to the chlorine contact basin.  The chlorine solution is mixed 

with filter effluent via an in-line static mixer.

Chlorine gas is metered via two chlorinators, each with a capacity of up to 150 Lbs of 

chlorine per day.  One chlorinator supplies chlorine solution for plant effluent 

disinfection, while the other normally supplies chlorine to the other application points as 

required for process control.  The chlorinators are fed by three of six 150-Lb cylinders 

manifolded together through an automatic switchover system.  Chlorine solution is 

circulated by a distribution panel, and a variety of operating modes are possible.

Chlorine consumption is currently at an average 55-80 Lbs per day, with maximum 

demand at about 100 Lbs per day, to maintain a residual of about 7 mg/L.
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An automated flow and concentration-based dosing control and electronic, real-time 

residual chlorine analyzer chlorination/dechlorination system was installed in 

October 2011, resulting in less chlorine being used at the plant.

After chlorine injection, effluent

passes through the serpentine 

chlorine contact basin which has a 

total volume of 27,300 gallons and is 

designed to provide 30 minutes of 

contact time at a design PWWF of

1.32 MGD.  Detention time at an 

ADWF of 0.43 MGD is approximately 

1.5 hours.  The basin is divided into 

two chambers with slide gates so 

one chamber can continue to 

operate when the other is drained for cleaning.  However, normally both chambers are 

operational.

Sulfur dioxide is added at the outlet of the contact basin for dechlorination from one 

150-Lb cylinder. Sulfur dioxide consumption is currently at an average 15 Lbs per day, 

with maximum demand at 50 Lbs per day.  After dechlorination, effluent gravity flows 

through a 14-inch outfall line and is discharged into Cottonwood Creek. Soda ash is 

added to the effluent for pH control as needed.

Effluent Diffuser:  A new diffuser was installed July 2008, consisting of a high flow winter 

diffuser and a low flow summer diffuser.  The high flow diffuser was used for one winter, 

but only the low flow diffuser has been in service since summer 2009.  The high flow 

diffuser consists of 16-inch flanged SDR17 HDPE pipe with 4-inch diameter holes 

opposite each other at 12-inch spacing 90° apart for a total of 16 ports.  The low flow 

diffuser is 8-inch flanged SDR9 HDPE pipe with 2-inch diameter holes opposite at 

12-inch spacing at 0°, 90°, and 270° for a total of 144 ports.  The diffuser disperses 

Photo 4:  Chlorine Contact Basin
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effluent along its length into Cottonwood Creek.  As the level of the creek drops, during 

the mid to late summer months, the once submerged ports become exposed.  These 

ports are then plugged, leaving the remaining submerged ports to disperse effluent.

Sludge Storage Basins: WAS is pumped from the clarifiers to either the sludge storage 

basins (SSBs) or the sludge drying beds.  There are currently two SSBs totaling about 

4.9 acre-feet (AF). The northern aerated SSB (SSB 1) is 4.3 AF, while the southern 

aerated SSB (SSB 2) is 0.63 AF.  SSB 1 was recently constructed to replace the 

original SSB which was found to be leaking in March 2002.  A new 10 HP aerator was 

installed in SSB 1 at this time as well.  SSB 2 utilizes a 5 HP aerator.  

Storage of the sludge in the 

SSBs is a simple, low 

maintenance process that 

allows solids to be stored over 

the winter months and then 

dried in the summer prior to 

disposal.  Further decomposition 

in the SSBs also makes the 

sludge more stable and reduces 

its volume. WAS is currently 

produced at an average 560 Lbs 

per MG of treated wastewater.  Operators typically fill one SSB and then switch to the 

second while decanting and sending the first SSB sludge to the drying beds.  Since only 

one pond is dewatered each year, the ponds each receive the equivalent of one year of 

sludge production prior to dewatering. The 5 HP sludge transfer pump is used to pump 

sludge from the basins to the drying beds.

Sludge Drying Beds: The concrete lined sludge drying beds are divided into four 

separate beds, three of which are currently in use.  Liquid sludge is pumped to the 

drying beds and dried as a result of both evaporation and drainage of excess water 

Photo 5:  Sludge Storage Basin 1
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through the sand.  Dried sludge is then removed from the beds and taken to a landfill.  

Drainage water from the beds flows to the drainage pump station.  The drying beds 

were originally designed to be loaded five times per season at a rate of 0.9 CF of wet 

sludge per SF of drying area.  Currently, there is only one cycle per season and the 

beds are loaded at 4.5 CF per SF.  

Support Facilities:  Potable water is supplied to the plant by a 210-foot deep well and a

5 HP pump with a rated capacity of 50 GPM located on-site.  Nonpotable water is 

provided using chlorinated plant effluent supplied via two 5 HP pumps, each with a 

rated capacity of 60 GPM, located at the end of the chlorine contact basin.  

The drainage pump station located near the drying beds receives flow from the drying

bed underdrain, supernatant from the SSBs, backwash water from the filter, and 

drainage from the control and chlorine buildings.  Discharge from this pump station is to 

the downstream end of the headworks.

The general purpose pump located in the control building is used to dewater either the 

aeration basin or the bar screen channel at the headworks.  This pump also discharges 

to the downstream end of the headworks.

CONTROL SYSTEMS

The WWTP control panel located in the control building provides a central location 

for control of most plant equipment and annunciation of abnormal conditions. A

diesel-powered emergency generator is available to run all essential WWTP processes 

in the event of a power outage. An automatic phone dialer system is provided at the 

WWTP and Cottonwood and Crowley Creek Lift Stations to warn personnel of alarm 

conditions when no one is on duty.
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WASTEWATER FLOWS

SERVICE AREA

The CSA 17 service area boundary shown on Plate 1 is also the current Local Agency 

Formation Commission (LAFCO) SOI boundary according to the 2003 Municipal 

Services Review (MSR). It consists of approximately 1,665 acres (2.6 square miles).  

According to the MSR, in 2003, CSA 17 had 1,094 service connections, of which 

981 were active, serving an estimated 2,460 people.  In 2012, there were a reported 

1,271 service connections, 1,146 of which were active, serving an estimated 

2,475 people.  This equates to an average annual growth rate in connections of 1.8%, 

while the population remained about the same.  This growth corresponds relatively well 

with the prediction made by LAFCO in the 2003 MSR wherein it was stated that growth 

and population in the CSAs will remain relatively static into the foreseeable future.

Therefore, CSA operations are more in a preventative maintenance mode than one of 

system expansion to accommodate new development.  

With growth presently remaining static in CSA 17, an attempt was made to establish a 

rational ultimate boundary.  The projected ultimate SOI boundary shown on Plate 5

encompasses a larger area than the existing service area boundary and is based on the 

General Plan ultimate boundary for CSA 17. It is anticipated to be approximately

5,595 acres (8.7 square miles).  The projected ultimate SOI northern boundary meets 

with the southernmost boundary of the City of Anderson SOI for the most part.  A

portion of the northeasterly General Plan boundary was not included in CSA 17 due to 

existing topography and the need to pump rather than gravity feed to the existing 

collection system should development occur in that area. The southern boundary of the 

projected ultimate SOI for CSA 17 ends at Cottonwood Creek.

This Master Plan outlines staged sewer improvements needed to service existing 

deficiencies and anticipated 20-year growth. To determine CSA 17 collection system
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needs, the study area was divided into 13 currently sewered subareas as shown on 

Plate 1. Household equivalent (HE) wastewater loadings were then estimated for each 

subarea based on 20-year estimated growth pursuant to the County’s General Plan,

Housing Element, and additional known developments currently being considered for 

potential future growth. Subareas were established based on existing sewer locations, 

topography, and other pertinent factors such as lot lines and existing streets and 

drainages.

In addition to anticipated 20-year growth and subsequent recommended improvements, 

ultimate growth was also considered to determine the ultimate size of the Interstate 5 

(I-5) undercrossing serving west Cottonwood.  Using the anticipated ultimate SOI, the 

highest projected development densities from the General Plan and Housing Element 

were utilized to project ultimate build out and corresponding wastewater flows in west 

Cottonwood.

EXISTING WASTEWATER FLOWS

HE Determination

An HE is defined as the average dry weather wastewater flow generated from a 

single-family dwelling.  Wintertime household water consumption is assumed to be a 

gauge of dry weather household wastewater flow, based on the assumption that the 

majority of winter water usage (about 80%) is discharged into the wastewater collection 

system.  The five-year average wintertime water usage in the CWD from 2008 to 2012

was approximately 0.38 MGD, 80% of which is about 0.31 MGD as shown in Table 4.

The five-year summertime ADWF recorded at the WWTP for the same time period was 

0.30 MGD as shown in Table 5.  The minimal difference between summertime WWTP

wastewater flow and winter water consumption can be attributed to a number of factors

including: summertime groundwater exfiltration; illegal sump pump discharges; gravity 

sewer flushing and cleaning; flow meter accuracy; and other factors.  Utilizing 80% of 

the average winter water consumption, along with a 10% vacancy rate in the County
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based on active to standby users, results in an HE of approximately 240 gallons of 

wastewater per day as shown in Table 6.  This compares reasonably well with similar 

communities in the region.  For example, the City of Weed has a rate of 210 GPD per 

HE, and the Cities of Redding and Anderson both have rates of 300 GPD per HE.  

Therefore, for the purpose of this study, a flow factor of 240 GPD per HE was used for 

existing and future development throughout CSA 17 when determining ADWF. 

Inflow and Infiltration (I&I)

Based on review of the 2008 to 2012 influent WWTP flow records, the five-year ADWF 

was approximately 0.30 MGD.  According to County staff, historical instantaneous 

PWWFs at the WWTP have reached 0.99 MGD.  Thus, during wet weather conditions, 

the current peaking factor is 3.3, which points towards an increased I&I component

when compared to the original design peaking factor of 3.07. While this I&I component 

is significant, some communities have peaking factors of six times or greater.

The State Water Resources Control Board (SWRCB) Clean Water State Revolving 

Fund (CWSRF) requires an evaluation of excessive I&I in sewer systems to obtain 

project funding as follows:

“If the average daily flow during periods of sustained high groundwater is less than 

120 gallons per capita per day (GPCD), a Sewer System Evaluation Survey (SSES)

is not required.  If it is above 120 GPCD, the applicant must perform an SSES to 

determine whether is it cost-effective to treat or correct the I&I.  If an SSES is not 

submitted, funding will be based on a maximum flow rate of 120 GPCD.  If the peak 

flow during a storm event (highest three-hour average) exceeds 275 GPCD, an

SSES must be completed or funding will be based on a maximum peak flow rate of 

275 GPCD.  Cost-effective corrections under these criteria are eligible for funding.”

Utilizing an ADWF of 0.30 MGD, together with an estimated population of 2,475, results 

in a flow rate of 121 GPCD.  A PWWF of 0.99 MGD, together with an estimated 
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population of 2,475, results in a peak flow rate of 400 GPCD.  Therefore, should 

CWSRF funding be pursued, an SSES would need to be prepared.

Infiltration refers to groundwater that leaks into cracks and breaks in sewers and 

manholes.  Inflow refers to stormwater that enters the sewer system directly from such 

sources as illicit roof drain connections, cross connections to storm drains, surface 

drainage that directly enters a broken sewer, cleanouts without lids, or leaky manhole 

covers, etc.  Infiltration tends to be prolonged leakage until the groundwater table 

subsides.  Inflow tends to be more noticeable during a storm event when surface water 

is present.  Since the two are very hard to separate, it is common practice to simply 

refer to the entire leakage problem as I&I.  

I&I has significant impact on sizing of sewers in a collection system, and can increase 

costs significantly.  The total I&I rate that occurs at the worst condition is referred to as 

peak I&I, and although this may last for only a short time, such as minutes in a small 

system or an hour or so in larger systems, wastewater facilities must be sized to handle 

peak I&I.  Thus, the size of wastewater collection and interceptor facilities are governed 

mainly by the combination of peak I&I and peak wastewater flow components, with I&I 

often being the largest component.  The second type of I&I that affects the cost of a 

wastewater system is simply the total amount of I&I, usually referred to as annual I&I.  

This affects annual operating costs including pumping, treating, and disposal of I&I.  

A review of CSA 17 WWTP records suggests that at PWWF, a large portion (70% or 

0.69 MGD) of wastewater flow is due to I&I, and most of this is likely from infiltration.  

This is based on the observation that it takes a prolonged period of rain to significantly 

increase I&I flows at the WWTP.  Furthermore, plant flows appear to drop off relatively 

slowly following a period of intense rainfall.  

It should be noted, sewers that leak in can also leak out.  Although leaks flowing out 

tend to become plugged, significant outflow can occur in leaky sewer systems. This
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partially defeats the purpose of a sewer system, which is to collect and convey sewage 

in a manner not harmful to humans or the environment.

Although leakage out of sewers is a potential health and pollution problem, leakage into 

sewers is the most noticeable problem.  Overflowing sewers and periodic violations of 

effluent discharge requirements can cause the CRWQCB to issue a Cease and Desist 

Order should these issues reoccur time and time again.  Further violations or failure to 

proceed with needed improvements will result in fines and/or a building moratorium.

Such a ban was implemented in CSA 17 in 1996, in response to a series of sewage 

overflows that occurred during a storm event in which I&I quadrupled flows to the 

WWTP.  Studies were undertaken which revealed the collection system suffered from 

excessive I&I, and major deficiencies at the Cottonwood Lift Station and WWTP.  In 

response to these deficiencies, a moratorium on new sewer connections was 

established in west and central Cottonwood.  Several improvements were made to the 

system eliminating the immediate problems, including additional sludge handling 

facilities and a new effluent diffuser.  Refer to the Cottonwood Sewer System Capacity 

Study (Capacity Study), completed by Shasta County in August 1996, detailing these 

issues.  

I&I Field Investigations

In an effort to identify key areas that may be prone to I&I problems, and to determine 

the relative severity of current I&I in various areas of the system, PACE and County

staff prepared to complete a systematic flow measurement program in the 

winter of 2012.  Strategic manholes disbursed throughout the collection system  as 

shown on Plate 1 were selected for flow monitoring on the basis of upstream service 

area, historical observed flows, flow isolation, and sewer size.  Verification of these 

manholes was completed to ensure available access for flow monitoring equipment.  
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Unfortunately, 2012 was a dry winter, and 

no significant rainfall events occurred at 

opportune times for wet weather flow 

monitoring to take place.  It is 

recommended the County complete I&I 

flow monitoring at designated monitoring 

station manholes during the next 

significant storm event to better identify 

and evaluate I&I prone areas in the 

system.  The field flow monitoring effort 

should consist of going through the 

collection system at night and early morning, when the wastewater component of the 

flow is minimal, to measure flow at designated manholes.  In some cases, measured 

flow will include flow(s) measured in upstream monitoring stations which will be 

deducted from measured flow to derive I&I contributions in the lone service area.  

Because measurements are taken at different times, and flows vary over time, this can 

compound errors; however, the data will be interpreted to provide a basis for additional 

future planning efforts.

Without I&I monitoring data, assumptions had to be made for completion of this Master 

Plan.  Lift station pumping records were utilized to calculate and apply I&I rates to 

corresponding subareas shown in Plate 1.  The historical PWWF I&I component 

observed at each lift station (PWWF minus ADWF) was evenly distributed throughout 

the corresponding subareas. Flow weighted average I&I rates were applied to 

Subareas 3 and 8 in which Crowley Creek and Quail Lane Lift Stations are located,

respectively, due to only a portion of sewers in the overall subarea contributing to these

lift station pump records. Calculated I&I distribution is likely not a precise representation 

of what actually occurs in the system, but is currently the most appropriate estimate 

using limited available data.  All assumptions herein must be verified when I&I flow 

monitoring is completed.  

Photo 6:  I&I Monitoring Station Verification
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A summary of the calculated I&I data is presented in Table 7.  Columns 5 and 6 indicate 

the estimated existing and future sewered area, in acres, for each monitoring subarea.  

Estimated I&I flow rates for each subarea are shown in Columns 8 and 10. Columns 12 

and 14 show the estimated existing and future ADWF and PWWF per subarea.  

Typically, sewered areas with I&I rates at or below 1,500 GPAD are considered to be 

within acceptable limits.  As can be seen in Table 7, using the assumptions explained 

above, a majority of the monitoring stations had I&I values less than 1,500 GPAD, 

indicating sewers that appear to be very tight.  I&I rates in excess of 2,500 GPAD are 

considered high and indicate sewers that have defects and are sources of I&I.  Table 7

indicates there are 2 subareas with I&I rates near 3,000 GPAD (subareas into Black 

Lane Lift Station), indicating these areas are potential sources of I&I.  Since most pump 

records utilized herein resulted in relatively low I&I rates, the need for accurate I&I flow 

monitoring to be completed at the next available opportunity is further emphasized.  

This will provide verification that recommendations and needed improvements indicated 

herein are adequate and representative of those actually needed in the collection 

system.

It is important to note flow monitoring data is based on instantaneous flow 

measurements.  Thus, any conclusions derived based on its analysis should be 

considered a possible trend and not absolute fact.  For example, it would be ideal to 

focus any smoke testing work on areas that appear to have a high inflow component 

first, rather than smoking the entire system.

GROWTH PROJECTIONS

In 2003, CSA 17 had 1,094 service connections, of which 981 were active, serving an 

estimated 2,460 people according to the MSR.  In 2012, there were a reported 1,271 

service connections, 1,146 of which were active, serving an estimated 2,475 people.  

This equates to an average annual growth rate in connections of 1.8%, while the 

population actually declined slightly.  
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According to the Shasta County General Plan, the California Department of Finance 

indicated the population of Shasta County as a whole increased by 4% over the last 

five years (annual average growth rate of 0.8%).  Current data shows a predicted 

growth of 17% between the years 2010 and 2020 (annual average growth rate of 1.7%) 

in a report previously completed by the Department of Finance.  Also noted in the 

General Plan, the Department of Finance now states that assumptions used to project 

future population may no longer be applicable, and these projections could change with 

their next estimate cycle which is every five years.  

In the 2003 MSR, LAFCO stated that growth and population in the CSAs will remain 

relatively static into the foreseeable future; therefore, CSA operations are more in a 

preventative maintenance mode than one of system expansion to accommodate new 

development.  That having been said, there are a few proposed developments which 

have tentative maps and/or preliminary plans already completed and approved.  This 

Master Plan utilizes these developments, together with the highest predicted future 

development densities per the General Plan and Housing Element, at an annual growth 

rate of 1.7% to forecast growth in the next 20 years.  See Plate 6 for densities utilized.  

Recommended improvements to accommodate this growth are shown on Plate 5.  It is 

important to note these improvements are only preliminary, as development details are 

yet to be determined.  Additional studies needed to verify how to serve each of these 

developments are beyond the scope of this Master Plan.  Therefore, improvements and 

details must be further investigated and evaluated at such a time prior to development 

occurring.  

If development in the future is less than 1.7%, improvements designed to accommodate 

growth for the next 20 years will be satisfactory for a longer period of time than indicated 

herein.  If growth and development are greater than that anticipated herein, 

improvements will reach their design capacity sooner than projected.  
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20-Year Growth Projections

For this study, a portion of proposed developments which have tentative maps and/or 

preliminary plans already completed and approved, together with the highest predicted 

future development densities per the General Plan and Housing Element, were 

anticipated to be built within the next 20 years at an annual growth rate of 1.7%.  An 

analysis of this growth suggests that by year 2032, an additional 542 ADWF HEs may 

be added (i.e., 1,967 total ADWF HEs) to the CSA 17 wastewater system due to 

development.  Table 7 indicates the number of existing and future HEs, as well as the 

anticipated I&I contribution from each of the 13 currently sewered subareas.  

Figure 2 represents future WWTP ADWF based on varying growth rates.  As shown in 

this figure, projected WWTP flows could exceed the current 0.43 MGD ADWF capacity 

of the plant within the next 20 years if the assumed 1.7% growth rate is realized.

Ultimate Growth Projections

Ultimate growth was considered to determine the ultimate required size of the I-5

undercrossing serving west Cottonwood.  Using the anticipated ultimate SOI, the 

highest projected development densities from the General Plan and Housing Element 

were utilized as shown on Plate 6 to project ultimate build out and corresponding 

wastewater flows in west Cottonwood.  

Full build out of proposed developments is not likely to occur in the next 20 years, and 

the County intends to update this Master Plan prior to such development occurring.  

Therefore, collection system and WWTP improvements needed to serve ultimate build 

out were not analyzed beyond application to the I-5 undercrossing.
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FUTURE WASTEWATER AND I&I FLOWS

To obtain meaningful flow projections for use in developing a plan to meet future sewer 

needs, it is not only important to know how much growth is expected to occur in the next 

20 years, but also where this growth is likely to occur.  

After estimating expected growth in specific subareas, and determining the number of 

HEs associated with that growth, existing 2012 and future 2032 wastewater and I&I flow 

contributions were estimated for each subarea. Estimated 2032 flows were used to 

determine the required sewer size needed to serve that subarea.

Existing sewered subarea boundaries are shown on Plate 1 and are approximate limits 

of service.  Boundaries can be shifted slightly to change the subarea without 

significantly impacting sewer sizing.  However, large changes in service areas should 

be reviewed to determine how downstream sewers are impacted.

In existing subareas with calculated I&I values less than 1,500 GPAD, it was assumed 

I&I rates would gradually increase due to degradation of the collection system over time 

to 1,500 GPAD under future conditions.  I&I flows in subareas with values between 

1,500 and 4,000 GPAD were assumed to remain the same in the future due to the 

combination of some rehabilitation being completed, but also some degradation due to 

age.  All future sewered areas were assigned an I&I allowance of 1,500 GPAD.  It is 

again emphasized these values and assumptions should be re-evaluated when 

meaningful I&I flow monitoring data can be obtained.  

All of the above mentioned estimates of HEs, sewered area, and I&I rate data for each 

subarea are summarized in the service area tabulation for all subservice areas as 

shown in Table 7.

CSA 17 2013 Sewer Master Plan 35



DESIGN CRITERIA SUMMARY

Sewer sizing was based on handling PWWF, which equals the sum of the peak dry 

weather wastewater flow rate and peak I&I allowance.

This data was utilized in developing a computer model of the CSA 17 wastewater 

system.  The diurnal curve shown in Figure 3 was developed based on pump station 

records of several north state utilities.  This diurnal curve was used in the hydraulic 

model to simulate affects of daily flows into the CSA 17 collection system.

HYDRAULIC COMPUTER MODELING

H2OMAP Sewer by Innovyze® was used to model the CSA 17 collection system.  Two 

computer models were created for this Master Plan:  an existing 2012 PWWF model 

and a 20-Year 2032 PWWF model.  The existing PWWF model was created using 

existing CSA 17 collection system

mapping, GPS surveying of all 

manhole locations, and field 

measurements of sewer inverts at 

each manhole. County mapping of 

the existing collection system was

used to confirm collection system 

pipe size, length, and material for 

input into the modeling software.  

Manhole lid elevations and invert 

depths were surveyed to verify 

mapping accuracy. ADWF was distributed throughout a 24-hour period by applying it 

with the diurnal curve.  Lift station flow records were used to determine approximate I&I 

rates for the collection system. I&I for each subarea was determined by multiplying the 

estimated I&I rate for the subarea by the number of inch-miles of pipe in that subarea.  

This modeling technique assumes a rain event will last for 24 hours, and I&I is 

Photo 7:  Innovyze® H20MAP Sewer Program
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constantly introduced into the collection system during this event.  The composite 

diurnal wastewater and I&I hydrograph for all subareas were then merged together to 

create a real time 2012 PWWF model of the system.  Thus, the model takes into 

account the potential flow dampening due to lag time associated with peak flow from 

each service area reaching the WWTP at different times. The 2012 PWWF model was 

then used as the basis for the 20-year model.  The 2032 model includes estimated 

growth projections previously described herein.  An ultimate PWWF model was beyond 

the scope of this Master Plan.

As previously indicated, model I&I allowances were estimated via analysis of historical 

lift station flows.  It is possible that some sewer mains are impeded by roots, failing or 

disconnected pipes, or other problems, while other pipes are in good condition.

However, the model cannot determine the condition of pipes and assumes all sewer 

pipes have free flow.  As the County investigates areas known to have high I&I, it may 

find some sewer flows are impeded or have other problems not reflected in the model.

Once the hydraulic models were created and calibrated to existing system performance,

they were analyzed and collection system limitations were addressed.  Where modeled 

sewer capacities were limited, parallel or replacement sewers were sized in order to 

resolve these limitations.  Table 8 summarizes hydraulic model results and also shows 

sewer capacities needed to reduce the potential for existing or future sewer surcharge,

given an assumed future I&I rate of 1,500 GPAD. These improvements are shown on 

Plate 5.

More or less parallel and/or replacement sewers may be needed if actual I&I is found to 

be greater than or less than that which was calculated herein.
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ANALYSIS AND RECOMMENDED IMPROVEMENTS

GENERAL

The first step in analysis of the wastewater system was to compare the capacity of 

existing gravity sewer lines with calculated 2012 and 2032 flows using the hydraulic 

models.  Plate 1 shows the existing sewer collection system pipes 6-inch and larger

which were the focus of the modeling effort. By reviewing output from the computer 

models, which is shown in Table 8, deficiencies in the existing collection system were 

identified. Once critical slopes and pipe diameters were determined, the models were 

used to verify size requirements.  New sewers needed to parallel or replace existing 

sewers, or those anticipated to be inadequate in the future, are shown on Plate 5.

In order to effectively utilize this Master Plan, it is recommended service area 

tabulations shown in Table 7 of this report be reviewed prior to construction of major 

trunk sewers.  If actual development is significantly more or less dense than anticipated

herein, appropriate adjustments in proposed sewer sizes and downstream sewer sizes 

should be made.  Locations and sizes of pipes for new development were not shown, as 

they would be purely speculative at this point in time.  

Where existing sewers are not large enough to convey existing or year 2032 flows, a 

new parallel or replacement sewer is indicated on Plate 5 and Table 8.  Parallel sewers 

were sized based on handling the differential flow between future demands and existing 

capacity.  This assumes the existing sewer will remain in service and can be restored to 

acceptable standards utilizing currently available rehabilitation techniques, if necessary.  

Prior to paralleling or replacing any existing sewer, a detailed review, including video 

inspection, should be made of the existing sewer to determine if it is desirable to keep in 

service.  The capital cost of a total sewer replacement, which would require a larger 

new sewer and lateral re-connections, is considerably greater than installing a parallel 

relief sewer in most cases.
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INFILTRATION AND INFLOW REDUCTION PROGRAM

Sizing of parallel relief sewers and replacement sewers and future expansion of the 

WWTP is often dependent upon estimated existing and future I&I rates.  As previously 

mentioned, these estimates represent the largest contingency in the development of this 

SMP.  In view of the large expenditures which will be necessary for parallel relief sewers 

and upgrade of the WWTP, it is imperative the County invest in I&I monitoring and 

measurement to verify I&I flow estimates herein before proceeding with any 

improvements. If significant I&I is measured, an I&I reduction program should be 

implemented.

Accurately identifying and reducing I&I will result in long-term savings to CSA 17 by 

reducing the volume of wastewater treated at the WWTP, and delay or possibly 

eliminate the need for parallel or replacement sewers.  Industry experience has shown

that installing relief sewers without correcting major sources of I&I relieves existing 

bottlenecks, but eventually results in even higher PWWF downstream.  Sewer systems 

in poor condition continue to deteriorate, and, if not corrected, the volume of I&I only 

increases with time.

The peak I&I rate for most sewers within CSA 17 was calculated to be about 

1,000 GPAD, which is low.  However, this is only an estimate based on lift station

pumping records.  Therefore, for this Master Plan, it is assumed the County will 

complete I&I flow monitoring in the future to obtain a more accurate representation of 

system I&I.  Should flow monitoring indicate areas of significant I&I problems (i.e., areas 

with I&I much larger than 1,500 GPAD), the County will develop a plan to aggressively 

correct these I&I problems in the future.  As with most I&I reduction programs, the initial 

I&I reduction tasks will be relatively easily identified (e.g., broken sewer mains and 

leaking manholes) and relatively cost effective to correct.  However, successive I&I 

reduction efforts tend to be much more difficult and expensive in terms of dollars per 

gallon of I&I removed.
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Laterals and House Connection I&I

For any I&I reduction program to be effective, improvements to leaky laterals and 

building sewers are necessary, in addition to improvements to collection sewer mains.  

There have been several studies that point to sewer laterals and building connections 

as contributors of up to half of all I&I entering a collection system.  

In a study for the U.S. Environmental Protection Agency (EPA), Conklin (1981) noted 

that many sewer rehabilitation programs that did not address sewer laterals had a 

maximum I&I removal rate of about 30%.  Furthermore, the EPA study also concluded 

that building connections and private sewer laterals contribute 50% of total I&I into the 

system.  Therefore, without a committed effort by the County to correct I&I from laterals 

and house connections, the best that can be hoped for in any I&I reduction program is 

about a 30% reduction.  

The sewer connection from the house to the County sewer main is separated into two 

parts.  The sewer pipe from the house to the property line is called the “house 

connection,” and the sewer pipe from the property line to the sewer main is called the 

sewer “lateral.”  Currently, County Standards stipulate the property owner is responsible 

for the sewer connecting the house to the property line, while the County is responsible 

for the lateral and cleanout. Property line cleanouts are required on all laterals in 

CSA 17. Generally, the lateral is located in the public right-of-way.  In order for the 

property owner to repair the sewer lateral, he/she would be required to obtain an 

encroachment permit from the County in order to work on the lateral within the public 

right-of-way.  

Should I&I become a significant problem in the system, it is recommended a frequently

scheduled event result in lateral testing and cleaning, such as the sale of property.  

Instituting a County ordinance that establishes a maximum rate of leakage from a house 

connection could be enforced at the time of property sale.  If the sewer lateral does not 

meet the leakage rate standard, the sale of the house would be contingent upon repair 
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of the lateral.  As a minimum, the County should consider having the private lateral 

video inspected in order to determine any gross defects in the pipe that need to be 

corrected prior to sale.  

It is suggested the County implement a two-phased I&I reduction program. Accurate I&I 

flow monitoring should be completed, followed by a repair and rehabilitation phase if

high I&I areas are identified.  Initially, the first phase would consist of field evaluation of 

existing sewers.  This field effort should include the following:

Smoke and dye test sewers to determine open sewer cleanouts, illegal 

connections from downspouts, basement sump pumps, etc; 

Video inspection of both main line sewers and laterals where access is possible 

to determine defects and sources of I&I; 

Inspect manholes to reveal I&I sources that are caused by poor manhole 

construction and degradation; and,

Review field data, summarize where sources of I&I are evident, and formulate

the best way to repair these defects.  

The second phase of the I&I reduction program would involve implementing repair and 

replacement of leaking sewer infrastructure.  This should include grouting of sewers and 

lateral joints, lining, pipe bursting, or replacing main line sewers and manholes, and 

addressing laterals by installing cleanouts as needed so specific laterals can be 

evaluated and repaired if necessary. It is recommended the County purchase a hydro 

jet cleaner for CSA 17 in order to more easily clean roots, debris, clogs, and other 

causes of I&I in the collection system. 

Costs for a comprehensive I&I reduction program within CSA 17 are not included 

herein.  When I&I monitoring is complete, an I&I reduction program can be developed 

based on review of the field data.  Until such time, costs for performing I&I reduction 

work cannot be accurately forecasted. 
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The City of Dunsmuir offers one recent example of I&I investigation and repair costs.  

I&I monitoring completed for the City’s 2007 Master Sewer Plan found an area of 

approximately 100 homes to have unusually high I&I rates from 8,200 to 28,000 GPAD.  

Upon completing video inspection, sewers in these areas were found to be constructed 

of PVC and in good condition; therefore, it was concluded I&I must be coming from 

laterals.  The City put out to bid in May 2013, a public works project for additional video 

inspection of laterals, followed by replacement of laterals from the sewer main to the 

property line with installation of a two-way cleanout for future I&I investigation.  The 

average contractor price for 3,100 feet of lateral replacement, plus installation of 

104 two-way cleanouts, was approximately $500,000.  This equated to a unit price of 

$4,810 per cleanout with 30 feet of lateral replacement.

Dunsmuir certainly presents an argument that any I&I reduction program performed 

should be verified using flow monitoring and video inspection.  Using flow monitoring 

data generated for successive Master Plans as a basis, subsequent flow monitoring 

data in those areas that have been rehabilitated will need to be gathered and compared 

in order to verify reductions in I&I.  It is strongly recommended the County perform such 

flow monitoring of the existing system at least every five years during PWWF.

WASTEWATER COLLECTION SYSTEM IMPROVEMENTS

Recommended sewer improvements are shown on Plate 5.  Trunk sewer design flows 

and required sewer sizes were determined for 2012 and 2032 flow conditions as 

described below. Specific improvements recommended below are primarily based on 

repairing existing system deficiencies and allowing for future growth previously 

described herein.

PWWF for each reach of trunk sewer was determined using the Innovyze® H2OMAP 

Sewer computer program.  Summary of the H2OMAP program outputs, assuming a 

future I&I rate of 1,500 GPAD, is shown in Table 8.  The table indicates analysis year, 

model pipe number, sewer length, diameter, slope, capacity, model PWWF, surcharge 
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depth, and recommended replacement or parallel sewer pipe sizes.  Using an input 

sewer slope and diameter of the existing trunk sewer, together with compiled PWWF, 

the program computes existing sewer capacity.  Table 8 indicates a recommended size 

of a parallel sewer if the existing sewer condition is adequate.  A replacement sewer 

size is also shown on the table in case the existing sewer is to be abandoned.  For 

example, Table 8 shows moderate to severe surcharging could occur in the 10-inch 

interceptor prior to the Cottonwood Lift Station.  Analysis indicates 2032 PWWF 

conditions will require the existing interceptor be paralleled with 8-inch to 12-inch 

interceptor in several locations, or replaced with 10-inch to 15-inch interceptor, in order 

to handle anticipated 20-year flows.  Slopes of all existing sewers noted as needing

improvements should be verified prior to construction.

The following are brief descriptions of sewer improvements (general improvements) 

projected to be needed where existing sewers are of inadequate size, now or in the 

future:

Gas Point Road: Computer model analysis indicates that during present day conditions, 

approximately 830 feet of existing 8-inch sewer along Gas Point Road and West 

Cottonwood Junior High (see Points 1 to 2 on Plate 5) can encounter surcharging 

conditions during PWWF.  This surcharging condition has not been observed in the 

field, but that may be due to relatively deep sewers in this area.  Future PWWF 

conditions will increase the amount of surcharging.  Upon verification of surcharging, it 

is recommended the existing 8-inch sewer be paralleled with 8-inch and 10-inch sewer

as shown on Plate 5.

East of Main Street:  Analysis indicates at anticipated 2032 PWWF conditions, a section 

of existing 10-inch sewer east of Main Street just prior to the Cottonwood Lift Station 

(see Points 3 to 4 on Plate 5) can encounter surcharging conditions.  Exacerbating this

surcharge condition is the flat slope on one section of the existing 10-inch sewer which

is anticipated to have about half the slope required for proper sewage flow and solids 

transport.  While the hydraulic model does not indicate surcharging to occur until 
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20-year conditions, County staff have reported overflowing manholes for some time in 

this area when Cottonwood Lift Station backs up.  In the Capacity Study it was noted, 

“The existing mains under the freeway and between the freeway and Cottonwood Pump

Station are very deficient.”  As such, it is recommended the County video inspect the 

existing 10-inch sewer main in this area, and closely monitor it during the next large 

storm event.  In order to relieve this potential surcharge condition and to reduce the 

possibility of sewer blockage due to solids deposition, the hydraulic model indicates

approximately 200 feet of existing 10-inch sewer should be replaced with 15-inch sewer

as shown on Plate 5.  It is anticipated the new replacement sewer can be constructed at 

the same slope as the existing sewer, or approximately 0.1%. It is recommended the

remaining portion of sewer in this area be paralleled with approximately 220 feet of 

8-inch relief sewer and 130 feet of 10-inch relief sewer as shown on Plate 5. These 

improvements are the minimal required, and may need to be expanded upon or 

completed sooner depending on results of the video inspection and I&I monitoring.

Near Cinabar Road and Wincrich Lane: Approximately 1,070 feet of existing 8-inch 

sewer south of Cinabar Road near Wincrich Lane (see Points 5 to 6) appears to have 

minor surcharging during current PWWF, but is anticipated to have more than five feet 

of surcharge at 2032 PWWF conditions.  This surcharge was reflected in the hydraulic 

model even though it has not been observed in the field.  However, the sewer is deep in 

this area as well.  It is recommended the County monitor this pipeline during the next 

PWWF event.  If I&I monitoring shows existing surcharging, it is recommended this 

sewer be paralleled with 8-inch and 10-inch relief sewer as shown on Plate 5.

Park Drive: Approximately 150 feet of existing 8-inch sewer on Park Drive near the 

intersection of Rhonda Road (see Point 7) is likely to surcharge at 2032 PWWF 

conditions and cause backup further upstream. It is recommended this sewer be 

paralleled with an 8-inch relief sewer prior to 20-year conditions as shown on Plate 5.
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Interstate 5 (I-5) Crossing: The existing sewer main crossing under I-5 is a 10-inch 

gravity main within a 15-inch steel casing.  Zoning from the Shasta County General Plan

and Housing Element, whichever indicates greater density as shown on Plate 6, was 

used to determine the required size of this main expected at ultimate build out.

Approximately 3,330 additional ADWF HEs are anticipated in west Cottonwood at 

ultimate build out, for a total of about 4,020 ADWF HEs.  When this growth is realized,

an additional 21-inch gravity main within a 30-inch casing pipe will need to be bored and 

jacked under the freeway to accommodate an ultimate PWWF of about 6.1 MGD.

Additionally, approximately 1,300 feet of 21-inch parallel gravity sewer would need to be 

constructed from the I-5 crossing to the Cottonwood Lift Station, as well as upsizing the 

lift station and paralleling the existing force main with a new 10-inch force main to 

accommodate ultimate flows.  The cost for these improvements is approximately 

$2 million in November 2013 dollars as shown in Table 9. Land acquisition is not 

anticipated to be needed for these improvements.

An alternative to the above scenario, recommended as Alternative 1 in the Capacity 

Study, is to construct a new pump station just west of the I-5 crossing to serve west 

Cottonwood and install approximately 7,000 feet of 15-inch force main to the WWTP.  

An existing shallow culvert could be utilized for the force main crossing, therefore the 

need to bore and jack under I-5 would be eliminated.  The new lift station and force 

main, and subsequent diversion of the west Cottonwood flows, would also allow for 

increased build out of central Cottonwood using the existing Cottonwood Lift Station and 

10-inch force main.  The approximate cost of this alternative is $2.7 million in

November 2013 dollars as shown in Table 10. Land acquisition is not included in this 

cost but will be required to construct the new lift station.  

It is recommended the County pursue the alternative of boring and jacking a new gravity 

sewer to the Cottonwood Lift Station when growth requires it. This is the least costly 

alternative and land acquisition will not be required. These costs have not been 

included with recommended improvements herein, as ultimate growth is not anticipated 

to occur until beyond the scope of this SMP. 
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Recommended improvements herein do include the eventual complete replacement of 

collection system mains as they continue to deteriorate.  Given that sewer mains have 

an approximate lifespan of 100 years, and many of the CSA 17 sewers were installed 

more than 25 years ago, the County should anticipate having to replace much of the 

system mains within the next 70 years.  Complete system replacement within this time 

would amount to more than $12 million, or about $176,000 per year in November 2013 

dollars.  It is not possible to evaluate the condition of each section of the sewer system 

at this time without performing extensive field testing.  Therefore, sequencing of the 

replacement work will likely be determined by the frequency of repairs required in 

various areas.  Considering the magnitude of potential replacement costs, the County

should develop a financial plan that provides for replacing sewer mains in order to 

minimize I&I. As such, costs indicated in Table 11 include about 325 feet of system 

wide sewer replacements each year for the next 20 years.  It is recommended the 

County budget as much as possible for replacements needed in upcoming years.

LIFT STATION IMPROVEMENTS

Cottonwood Lift Station: The existing 

pump motors are original to the lift station, 

with the pump bowls having been 

replaced more than 10 years ago.  The 

rail system was recently replaced.  The 

effective capacity of 0.86 MGD is 

adequate to meet current PWWF, but is 

not large enough to meet the anticipated 

20-year PWWF of 0.97 MGD. Therefore,

it is recommended the existing 150 GPM 

pumps be replaced with 300 GPM pumps, and the existing 300 GPM pumps be 

replaced with 700 GPM pumps by year 2029, if the 1.7% annual growth rate assumed 

herein is realized, for an effective lift station capacity of 1.8 MGD. Assuming these 

Photo 8: Cottonwood Lift Station Electrical
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flows, the existing 10-inch force main is adequate to handle future 20-year PWWF;

however, the 4-inch lift station piping and valving will need to be upsized to 

accommodate a larger pump. There are high pump alarms at this lift station, however 

there is not a float backup system, and the controls are obsolete.  It is recommended all 

new pumps, motors, and controls be installed, along with a backup float system.  

Additionally, a Taskmaster Grinder® or similar is recommended to be installed prior to 

the screen to minimize pump clogging which has been an issue according to County 

staff. A new generator should be installed, as the existing diesel generator does not 

meet current air quality regulations and electrical components cannot be ordered due to 

the obsolete equipment. A reliable generator is imperative for this lift station, as it is 

located in a moderate LRA Fire Hazard Severity Zone.  Any additional future 

improvements to this lift station should consider fire protection standards as well.

Black Lane Lift Station: This lift 

station is more than 20 years old,

with all original equipment, and the 

pump equipment has met its useful 

service life.  As such, it is 

recommended all mechanical be 

replaced, including the existing 

railing, pumps, and motors. The 

effective capacity of 0.22 MGD is 

equal to the current PWWF, but is 

not large enough to meet the 

anticipated 20-year PWWF of 0.30 MGD. Therefore, it is recommended both of the 

existing 150 GPM pumps be replaced with 230 GPM pumps for an effective lift station 

capacity of 0.33 MGD.  The existing 6-inch force main is adequate to handle future 

20-year PWWF; however, the existing 4-inch lift station piping and valving will need to be 

upsized to accommodate larger pumps. It is also recommended piping be installed to 

allow for connection of a portable gas driven trash pump for bypass piping.  The existing 

pumps constantly clog due to excessive large debris that accumulate in this section of the 

Photo 9:  Black Lane Lift Station
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collection system.  The auto-dialer was recently replaced at this lift station; however, there 

is no emergency generator or alarms.  As such, it is recommended a generator be 

installed with an automatic transfer switch in case of power outages and alarms be 

installed. Similar to Cottonwood Lift Station, a reliable generator and alarms are

imperative for this lift station, as it is also located in a moderate LRA Fire Hazard Severity 

Zone. Any additional future improvements to this lift station should consider fire protection 

standards as well.

Crowley Creek Lift Station: The 

effective capacity of 0.36 MGD at this 

lift station is more than adequate to 

meet anticipated 20-year PWWF.  This 

lift station is relatively new with a diesel 

generator and automatic transfer 

switch.  However, the diesel gas tank 

does not have adequate secondary 

containment, given that an existing pipe 

runs through the “secondary containment” CMU wall onto the ground.  It is 

recommended adequate secondary containment be installed, as well as a cover over 

the existing controls for protection from the elements. It is also recommended piping be 

installed to allow for bypass pumping.

Quail Lane Lift Station: The 

effective capacity of 0.09 MGD 

at this lift station is more than 

adequate to meet anticipated 

20-year PWWF.  However, this 

lift station is more than 20 years 

old and the pump equipment 

has met its useful service life.  

Photo 11: Quail Lane Lift Station

Photo 10:  Crowley Creek Lift Station
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As such it is recommended all mechanical be replaced including rails, pumps, motors, 

electrical, and controls. The lift station should be fenced, all electrical should be 

covered, and a generator should be installed, as one is not currently available for this lift 

station. It is also recommended piping be installed to allow for bypass pumping.

WASTEWATER TREATMENT PLANT IMPROVEMENTS

The existing WWTP produces final effluent that is currently discharged to Cottonwood 

Creek as described in the WDRs in Appendix B. The existing WWTP was designed for 

an ADWF of 0.43 MGD, and a PWWF of 1.3 MGD.  The WWTP is currently operating at 

an ADWF of 0.3 MGD, or 70% of the original design, and a PWWF of 0.99 MGD, or 

75% of design.  According to recent discussions with the CRWQCB, it is anticipated any 

growth beyond the current 0.43 MGD design capacity will require significant WWTP 

improvements, including consideration of possibly moving the discharge from 

Cottonwood Creek to the Sacramento River and/or effluent storage during low dilution 

periods. This is due to more stringent anticipated future dilution requirements for 

discharge to Cottonwood Creek. Assuming the 1.7% annual growth rate utilized herein, 

this WWTP capacity could be reached by year 2032. WDRs require a discharger to 

notify the CRWQCB by January 31st when any project shows that capacity of any part of 

the facilities may be exceeded in four years.  For CSA 17, this could happen by year 

2028.  Within 120 days of the notification, the discharger must submit a technical report 

showing how it will prevent flow volumes from exceeding capacity or how it will increase 

capacity to handle the larger flows.

In order to meet future flows, several improvements are recommended, in addition to 

immediate improvements needed to correct existing deficiencies. An NPDES 

Compliance Evaluation Inspection (CEI) of the WWTP was completed by PG 

Environmental, LLC, a USEPA contractor, and the CRWQCB February 20, 2013, in 

which several major findings were noted as violations of the WDRs.  Refer to 

Appendix C for the CEI and associated Notice of Violation (NOV).
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Most of the major findings of note in the CEI were related to required record keeping 

and reporting, calibration of flow meters, self-monitoring program requirements, 

laboratory operations and procedures, and processes for O&M.  As such, it is 

recommended standard operating procedures (SOPs) and O&M manuals be created 

and/or updated for all major processes and equipment at the WWTP. Costs for 

completion of these were considered and included in the rate study in Appendix A.

WWTP design criteria shown in Table 3 outlines the process units and loading under

the original 1983 design, existing 2012 flow conditions, and future 2032 flows.  Future 

2032 design criteria were determined to meet anticipated 20-year PWWF conditions, 

assuming a 1.7% growth rate and future I&I rate of 1,500 GPAD.  A site plan of the 

major recommended improvements is shown on Figure 4.

Headworks: CSA 17 recently ordered new bearings for the Auger Monster® grinder.

While it has performed well, it is over 10 years old and has met its useful service life. A

new Auger Monster® is recommended to be installed.

Aeration Basin: While aerator motors have been rebuilt, the existing aerators have met 

their useful service life and should be replaced.  The gear boxes have never been 

rebuilt, and the backup motor and gear box have been sitting on the shelf for many 

years in a damp location with original oil.  

Secondary Clarifiers: One of the clarifier drive units was replaced in 1999, however the 

other unit now needs new parts.  It is recommended both clarifiers be sand blasted and 

recoated, with new launders and weir baffles.  In order to keep the sludge blanket down 

in the clarifiers, the RAS pump rate must be extremely high.  If the RAS rate drops to 

about 50% to 80% of influent flow, only clear water is returned and the clarifier has 

about an 8-inch thick sludge blanket. If the RAS rate is cut in half, the sludge blanket 

rises to about three feet.  The sludge blanket issue was noted in the CEI, as some 

solids carryover was observed in one of the two secondary clarifiers. This is likely due 

to the presence of filamentous bacteria and a reported sludge volume index (SVI) of 
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about 350 mL/gm.  SVI is a measure of the amount of settling that occurs in a certain 

time period.  An SVI of 150 mL/gm typically results in good quality settling.  As such, it is 

highly recommended CSA 17 install a biological selector and route the continuous RAS 

into the selector.  Addition of a selector prior to the aeration ditches will provide higher 

food to microorganism ratios which favor a better settling sludge.  This is turn will 

improve the nitrification and denitrification process, thereby reducing effluent ammonia 

and nitrate concentrations.  Selectors are currently in service at City of Redding 

Stillwater and Clear Creek WWTP and City of Red Bluff WWTP, and one is currently 

under construction at City of Dunsmuir WWTP.  Construction of a biological selector 

and another filter at the CSA 17 WWTP will likely allow for more time before additional

aeration basins and secondary clarifiers are needed.

RAS/WAS Pumps: The existing RAS, WAS, scum, and sludge pumps are all original to 

the WWTP and are pitted from cavitation.  It is recommended all pumps be replaced.  It

is also recommended an additional RAS pump be installed for redundancy. The 

existing two RAS pumps are only capable of pumping 0.39 MGD together.  It is desired 

to return approximately 100% to 150% of ADWF, which would be upwards of 0.6 MGD 

at design ADWF.

Traveling Bridge Filter: Filter sand was 

replaced in October 2011, and a new 

filter pump and air compressor were 

recently installed as well. The carriage-

mounted backwash hood has wheels 

that run along plates which are not 

evenly aligned, thereby resulting in 

uneven and inadequate backwashing 

and a plugged filter bed.  As such it is 

recommended the existing filter be 

rehabilitated with a rail mounted 

backwash system.  The filter is operated at all times, and therefore cannot be taken 

Photo 12:  Traveling Bridge Filter
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Photo 13:  Automated Chlorination System

off-line for maintenance.  Additionally, the existing filter overflows often and easily 

downstream of the mixer.  Backwashing is done two to four times a day in order to keep 

the level low enough to avoid overflows.  As such, an additional filter is highly 

recommended for ease of operations, maintenance, and redundancy.    

Chlorine Contact Basin: The existing slide gates of the chlorine contact basin channel 

are leaking and therefore need replacing.  Additionally, the WWTP discharge has issues 

with disinfection byproducts (DBPs) as a result of adding so much chlorine due to low 

contact times.  As such, it is recommended the existing chlorine contact basin be 

modified to provide more volume, and therefore longer contact time (CT). California 

Department of Public Health (CDPH) recommends achieving a minimum 90-minute 

modal chlorine CT in order to result in a minimum 450 mg-min/L at all times when 

sending effluent to Cottonwood Creek where reclamation may occur.  It is highly 

recommended the chlorine contact basin be enlarged from 27,300 gallons to 

81,900 gallons to provide a minimum 90 minute CT during future PWWF.

A new automated flow and concentration-based dosing control and electronic, real-time 

residual chlorine analyzer chlorination/dechlorination system was installed in 

October 2011, resulting in less chlorine being used at the plant. However, this system 

continues to require substantial calibration attention by County staff.

There are nine standpipes throughout the 

WWTP which do not work well with highly 

chlorinated secondary effluent.  The 

freeze-proof valve malfunctions, causing

the pipes to freeze and leak and the 

WWTP No. 2 water loses pressure.  It is 

recommended freeze-proof yard hydrants 

be installed with an isolation valve below 

grade that can be turned on and off.  
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It is also recommended chlorine and sulfur dioxide automatic shut-off valves be 

installed, along with a chlorine detector.  Existing chlorine rotometers and valves need 

replacing, as the parts wear out and are hard to find as they are no longer readily 

available. Existing scales for the chlorine gas and sulfur dioxide gas are corroding and 

need to be replaced. Finally, soda ash is injected with chemical feed pumps to control 

low pH conditions due to nitrification.  It is recommended pH controls be added to the 

chemical feed pumps so as not to add to the dissolved solids loading as a best 

management practice. Improvements should allow for accurate reporting obtained from 

continuous monitoring as required in the WDRs 

rather than daily grab samples.

In order to avoid equipment deterioration due to 

chlorine and the possibility of an accidental or 

intentional release of chlorine gas, the County 

should consider converting from chlorine gas to 

ultraviolet (UV) disinfection. There are several 

benefits to UV over the existing disinfection 

process including the following:

Once installed, the UV system only needs 

power to operate; i.e., no need to rely on 

hazardous chemical (chlorine and sulfur dioxide) deliveries

Existing filtration removes total suspended solids from the secondary effluent and 

improves efficacy of the UV disinfection process

Regulated disinfection byproducts, such as total trihalomethanes, are not created 

as a result of the disinfection process

Equipment is easy to operate and maintain, although maintenance must be 

performed on a regular basis to prevent fouling of UV glass

No storage of large quantities of hazardous materials on-site is required

Photo 14:  Chlorine Gas
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Total dissolved solids will be reduced in the final effluent by not using chlorine 

and sulfur dioxide, thus meeting a Salinity Evaluation and Minimization Plan goal

Green house gas emissions will be reduced by not trucking chemicals from the 

supplier to the WWTP

Possibility of a release of gaseous chlorine and/or sulfur dioxide to operators and 

the public is eliminated

The benefits of converting from chlorine gas to UV disinfection are further emphasized 

due to the WWTP being located in a moderate LRA fire hazard severity zone.  It is 

recommended County staff ensure adequate defensible space clearance around the 

WWTP and related facilities at all times.  However, this will not eliminate the possibility 

of a fire occurring, thus allowing for the possibility of an unintentional release of chlorine 

gas. Fortunately, the WWTP is located away from the general public in a relatively

remote area.  As such, the increased cost for converting to UV versus replacement of 

chlorine injection and monitoring equipment is not justified at the present time.  

However, it is recommended CSA 17 begin measuring UV transmittance to better 

determine the viability of conversion to UV in the future.  Increased community growth 

will make the use of chlorine gas a more immediate threat to public safety in the future, 

therefore requiring a greater need for a safer disinfection process.

Effluent Disposal Facilities:

Cottonwood Creek is an intermittent 

stream and a tributary to the 

Sacramento River.  The Water 

Quality Control Plan for the 

CRWQCB Sacramento River Basin

and San Joaquin River Basin (Basin 

Plan), adopted by the CRWQCB in 

1975, discourages discharges to 

intermittent streams.  Thus, CSA 17
Photo 15:  Low Flow Diffuser

CSA 17 2013 Sewer Master Plan 54



WDRs require specific dilution requirements during the discharge period. As previously 

noted, it is likely that any growth beyond the current 0.43 MGD design capacity will 

require significant WWTP improvements.  Assuming the 1.7% annual growth rate 

utilized herein, this could be required by year 2032. Detailed analysis of effluent 

discharge options is beyond the scope of this SMP, but is anticipated to include 

seasonal discharge to Cottonwood Creek with nearby storage with reclamation 

alternatives, or discharge to the Sacramento River as a costly, most likely infeasible 

alternative.  Costs have been included herein for completion of a feasibility study prior to 

year 2032, in which these and other potentially viable effluent discharge alternatives will 

be considered.      

Sludge Storage Basins: Enzymes are added to the SSBs in an attempt to encourage 

biodegradation of the WAS and subsequent reduction in the volume of sludge sent to 

the drying beds.  The northern aerated SSB (SSB 1) is 4.3 AF compared to 0.63 AF for 

SSB 2. At the current size, a substantial amount of water must be decanted and sent 

back through the WWTP before the sludge can be reached.  Consequently, it fills the 

drying beds up with wet sludge.  As such, it is recommended SSB 1 be split in half for 

ease of operations in cleaning and allow for alternation between the two SSBs.

Sludge Drying Beds: The sludge 

drying beds are divided into four 

separate beds, three of which were 

fully constructed with an 

underdrain system. Three beds 

are currently required to desludge 

SSB 1.  As such, is it 

recommended the fourth bed be 

made fully operational.

Additionally, it is recommended 

design of the existing drying beds 

be modified.  The current design does not allow for operators to drive along the south 

Photo 16:  Sludge Drying Beds
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wall because the sludge never dries in this area.  It is recommended the beds be rebuilt 

with concrete side walls and concrete floors sloped to a center drain to allow for better 

drying and ease of operations.  Piping currently on top of the drying bed walls should be 

relocated down into the beds to avoid pipe saddles failing in the heat which occasionally 

occurs.  Currently all of the drying beds are connected, therefore, only one drying cycle 

per season can be completed.  Valving should be added to enable isolation of the 

individual beds.   

Support Facilities: The WWTP recycle water #1 pump was replaced a few years ago, 

but already has a worn out shaft and the #2 pump rattles.  It is recommended both 

pumps be replaced.  

The existing WWTP control 

building is too small with

inadequate room for office and

storage space.  It is recommended 

the existing building be converted 

to only a control building, and a 

new office building be constructed 

adjacent to the existing building.

The new building should be 

constructed of noncombustible, 

limited-combustible, or low flame 

spread materials according to 

adequate fire protection building construction standards. Refer to National Fire Protection 

Association (NFPA) 820, Standard for Fire Protection in Wastewater Treatment and 

Collection Facilities for further standards, requirements, and details applicable to 

improvements at the WWTP and lift stations. The new building would house SCADA 

equipment, with reasonable work stations for processing CRWQCB monthly reports.

Photo 17:  Office/Storage Space
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Nearly all existing lab and recording equipment is outdated, obsolete, inoperable, or 

inadequate.  New chart recorders are needed for influent and effluent flows, turbidity, 

pH, pre and post chlorine, and sulfur dioxide.  New auto samplers are recommended, as 

the existing composite samplers are original to the plant and are time-based which does 

not allow for a flow proportioned composite sample.  The 2013 CEI noted the need for 

influent and effluent composite samples to be flow proportional per requirements of the 

WDRs. It is recommended all existing lab equipment be replaced as needed, as there 

has been no recent quality assurance and/or quality control of existing outdated 

sampling and testing equipment.

Pumps in the drainage pump station are original to the plant and experience cavitation.  

As such, it is recommended they be replaced. Additionally, the drainage pump station 

received a marginal rating in the 2013 CEI due to the lack of metering the return flows.  

It is recommended drainage pump run times be utilized to determine the flows being 

returned, or a magnetic flow meter be installed.

The WDRs require all flow measurement devices be calibrated at least once a year to 

ensure continued accuracy.  As such, it is recommended the County enter into a 

performance services agreement to calibrate necessary equipment each year. Costs 

for this were considered in the rate study in Appendix A.

Potential reasonably foreseeable regulatory changes were discussed at a meeting held 

between the County, PACE, and the CRWQCB on August 14, 2013.  CRWQCB staff 

indicated no new constituents were anticipated to be added for monitoring or effluent 

limitations in the next permit renewal cycle, aside from those already considered in the 

2010 WDRs.  A review of those constituents currently being monitored for reasonable 

potential but not yet having effluent limits include carbon tetrachloride, aldrin, beta-BHC, 

and gamma-BHC.  Sampling results of these constituents since 2011 have indicated 

future effluent limits may be required for carbon tetrachloride.  The other constituents 

being monitored have all been non-detect in the effluent.  Further analysis of 

assimilative capacity, reasonable potential, and the possibility of obtaining dilution 
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credits for carbon tetrachloride will be needed at the time of the next permit renewal 

cycle.  Recommended WWTP improvements herein are expected to improve effluent 

quality and may minimize the presence of effluent carbon tetrachloride.

CRWQCB indicated evaluation of the diffuser performance will likely be required during 

the next permit renewal cycle.  Review of downstream receiving water sampling to date 

has indicated the diffuser is working as designed, will all effluent limits being met.

CRWQCB also indicated a more stringent total coliform limit may be included in the next 

permit.  A total coliform value of 2.2 MPN/100 mL will likely be required when dilution of 

less than 20:1 occurs when discharging to Cottonwood Creek.  USGS Gauging 

Station 11376000 is located on Cottonwood Creek approximately two creek miles 

downstream of the WWTP outfall.  There are no major tributaries or outfalls between the 

CSA 17 outfall and this gauging station.  As such, this will enable determination of the 

dilution that occurs.  It is anticipated the additional filter being recommended herein will 

allow for all flows to be filtered, and an expanded chlorine contact basin should 

substantially increase the ability to meet a total coliform limit of 2.2 MPN/100 mL.

CSA 17 is currently collecting dissolved copper and zinc water quality data in the 

downstream receiving water as required per the WDRs.  Additionally, quarterly total and 

dissolved water quality data is collected at Department of Water Resources (DWR)

Monitoring Station Number A0352050, located less than one-mile upstream of the 

CSA 17 WWTP outfall, which has been in existence since 1951.  This data could be 

useful for future permit renewal cycles should assimilative capacity and/or metal 

translator determinations be needed for continued dilution credits to be granted.  As 

such, it is recommended the County continue monitoring dissolved data even if this is 

not a requirement in future permits.

CSA 17 received dilution credits for ammonia, nitrate, copper, zinc, chlorodibromomethane 

(CDBM), dichlorobromomethane (DCBM), cyanide, and bis-2-ethylhexylphthalate (bis-2) 

during the last permit renewal recycle.  CRWQCB will likely continue to grant these dilution 

credits as long as the County can show the best practicable treatment or control (BPTC) is 
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being used as is feasible to treat these pollutants.  As indicated in the WDRs, BPTC for 

removal of copper, zinc, and bis-2 is through use of the filters and effluent diffuser.  BPTC 

for removal of cyanide, CDBM, and DCBM is through use of the filters, effluent diffuser, 

and the automated flow/concentration-based chlorination/dechlorination system.  BPTC for 

removal of ammonia and nitrate is use of the WWTP nitrification and denitrification 

processes and capabilities. Addition of a new filter, anoxic biological selector, and 

chlorination/dechlorination system improvements recommended herein will substantially 

improve BPTC for all of these constituents by producing a better quality effluent with 

reduced total suspended solids.

CONTROL SYSTEM IMPROVEMENTS

The WWTP control panel 

located in the control building 

provides a central location for 

control of most plant 

equipment and annunciation 

of abnormal conditions.  

However, all controls are 

obsolete for which the County 

cannot get replacement 

parts.  It is recommended all 

controls be upgraded.  

Additionally, the WWTP 

diesel standby generator is also obsolete and does not meet current air quality 

regulations.

The need for redundancy of all system pumps, operational water facilities, and updated 

controls, alarms, and generators is further emphasized due to the CSA 17 WWTP being 

located in a moderate LRA Fire Hazard Severity Zone.  

Photo 18:  WWTP Control Panel
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ESTIMATES OF COST AND FINANCIAL CONSIDERATIONS

BASIS OF COST ESTIMATES

Gravity sewer, force main, and other facility costs have been prepared using information 

from comparable projects in the area where construction contracts were competitively 

bid.  Gravity sewer construction costs from these previous projects, projected to 

November 2013 costs and an Engineering News Record (ENR) Construct Cost Index

(CCI) of 9666, are illustrated on the curves in Figure 5. The figure accounts for varying 

depths and types of backfill required.  Values from these curves and recent projects 

were used as a guide in preparing the estimate of pipeline costs herein.

Note that these estimates are based, in many instances, on preliminary information.  

Even in developed areas, at the report stage it is often difficult to determine 

underground conditions relative to the amount of groundwater, rock excavation, and 

conflicts with existing utilities that would be encountered.  These cost elements cannot 

be properly evaluated until final design.  Consequently, estimates in this report should 

be considered as "order-of-magnitude" estimates which may vary from actual 

construction costs for a particular project element.  However, overall Master Plan costs 

should be reasonably close and satisfactory for the basis of planning a financial 

program.

To obtain total project costs, construction contingencies, and indirect costs were added 

to construction costs.  Construction contingencies at this stage are usually estimated to 

be 25% of construction costs.  Indirect costs include engineering, administration, legal,

and environmental costs, typically amount to about 25% of construction cost plus 10% 

contingency. These figures will vary considerably depending upon the complexity of the 

work, and the uncertainties of construction costs and raw materials.  Costs for acquiring 

necessary rights-of-way, interest during construction, and/or other financing costs 

should be added when preparing any financial plan.
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All costs indicated in this report are based upon November 2013 dollars.  For future or 

delayed work, an allowance for construction cost increases must be considered.  During 

the last 10 years, general construction costs have increased at an average rate of about 

3.6% per year. Similarly, the average rate of increase for the last three years has been 

about 2.8% per year.  In projecting future costs, both short-term and long-term 

inflationary trends should be considered.

Note that costs shown in Table 11 of this report are capital improvement costs only, 

which do not include any O&M costs of the wastewater system.  Projected capital costs 

do not include the annual cost for an I&I correction program if I&I monitoring indicates 

one is necessary. O&M costs are considered and included in the rate study in 

Appendix A.

The need for sewer improvements has been determined using the best available 

information regarding existing design capacity and flow conditions.  However, current

flow conditions are based on fluctuating flow measurements, and future flow estimates 

are based on assumed growth rates and future I&I rates. Due to the approximate 

nature of these estimates, improvements identified in this study are preliminary, but with 

a reasonable margin of error with which to base a rate increase upon. Future detailed 

analysis of each problem area using video inspecting and smoke testing will 

undoubtedly uncover good and bad sewer alike.

Time Periods

Immediate Term (2013 to 2017): Improvements where existing capacity is clearly less 

than the calculated theoretical and are thus needed as soon as possible, or are needed 

to improve safety or performance of existing facilities (preferably completed within three

to five years).
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Near Term (2017 to 2022): Other improvements that are marginal in capacity, or will be 

over theoretical capacity in the next five to ten years, or are needed to improve 

performance or efficiency.

Intermediate Term (2022 to 2027): Improvements that are marginal in capacity, or will 

be over theoretical capacity in the next 10 to 15 years, or are needed to improve 

performance or efficiency.

Long Term (2027 to 2032): Remaining improvements that are theoretically needed to 

have adequate capacity to meet proposed 20-year development.  Scheduling of these 

wastewater facilities will likely be more definitive in future Master Plan updates;

however, funding needs should be addressed now.

A preliminary cost estimate for the staged WWTP and general wastewater collection 

system improvements is shown in Table 11.  Table 11, together with the recommended 

improvements shown on Plate 5, in essence, is the Master Plan of Sewer Improvements.  

As shown in Table 11, approximately $940,000 and $1,409,000 (November 2013 dollars) 

worth of general wastewater collection improvements and WWTP improvements, 

respectively, is anticipated to be needed in the immediate term. These costs include a 

60% adder for construction contingencies, environmental, and engineering. The cost 

estimate in Table 11 includes staged improvements needed to first correct existing 

system deficiencies, then to allow for collection system growth up to the current WWTP

ADWF capacity of 0.43 MGD.  

Additional improvements are scheduled for the following subsequent time periods:

Near Term (2017 to 2022); Intermediate Term (2022 to 2027); and Long Term (2027 to 

2032).  Project costs scheduled in these time periods are based upon the projected 

growth of 1.7% and estimated future I&I rate of 1,500 GPAD.  Final timing of the 

individual projects will be dependent upon actual growth experienced in each 

subservice area, as well as confirmation of the estimated I&I rate via subsequent flow 

monitoring.  If sewer service is extended into currently nonsewered areas, or the rate of 
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growth is higher than anticipated, improvements may be needed prior to the dates 

indicated herein.  Table 11 also includes costs to complete an effluent disposal 

feasibility study in the next 10 to 15 years, depending on growth experienced. It is 

recommended this Master Plan of sewer improvements be re-evaluated upon 

completion of I&I flow monitoring, and updated every 10 years.

FINANCIAL CONSIDERATIONS

As a part of this SMP, a recommendation for a Capacity Charge for the CSA 17 sewer 

system has been prepared.  In 2007, CSA 17 had a $3,600 Capacity Charge for one 

HE.  This charge is strictly a Capacity Charge, and costs for the actual sewer lateral are 

an additional Service Connection Fee if the County installs the connection.  The 

Capacity Charge should be updated annually based upon the ENR CCI which stands at 

9666 as of November.

Capacity Charges are often referred to as Connection Fees, but this is a misleading 

term applied to a charge that is intended to be a revenue producer for capital 

improvements.  Such fees are also often called capital improvement fees.  In the 

American Water Works Association (AWWA) Manual M26, “Water Rates and Related 

Charges”, these fees are referred to as System Development Costs.  

Herein, such fees will be referred to as Capacity Charges which are intended as a fair 

share payment towards capital improvements, specifically referred to herein as General 

Improvements. Although the purpose of this engineering analysis is to develop an 

updated Capacity Charge, other common charges will first be discussed, termed herein 

as Service Connection Costs and Local Improvement Costs.
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Service Connection Costs

The County charges a Service Connection Cost unique to each installation based upon 

cost incurred including:

1. Lateral and cleanout

2. Sewer extensions

Refer to Appendix D for CSA 17 Sewer Service Charges as of 2007.  The Capacity 

Charge should be independent of Service Connection Costs, even though both are 

typically imposed at the time of building permit application or time of actual connection.  

For most sewer services currently being installed, the subdivision developer has already 

installed the lateral and cleanout (Item 1).  However, if no lateral and cleanout exist, the 

new customer must pay for both.  If the County does the work, it charges on a time and 

expense basis because each service is unique.  

In some cases, it is necessary to have a sewer main extension (Item 2) to serve a new 

property.  In this case, the new customer must also pay for the main extension, 

including possible manholes and/or rod holes.  Each sewer main extension will be 

different, so the County charges on a time and expense basis.  The portion of any 

sewer extension that is in front of a given parcel being served is called a local 

improvement as discussed below.  The portion of a sewer extension that is off-site but 

necessary to get to the property being served is referred to as off-site improvements.  

The costs for such off-site improvements are usually borne by the developer, although 

the County does share in these costs if it benefits.  The County issues Sewer Service 

Charges to new customers so a potential customer is not surprised by additional costs 

they were not fully aware of.  
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Local Improvement Costs

When it is necessary to distribute costs of a sewer system to the ones it serves or will 

serve, it is customary to require each property owner to pay for their fair share of the 

sewer collection system that is needed to serve their property.  In the simple case of a 

property that is on one side of the street, the cost of the sewer in the street in front of 

that parcel should be shared 50/50 with the properties on the other side of the street.  

The sewer size needed to serve the property is usually a minimum size of 6-inch or 

8-inch.  In addition, each property owner pays for their share of the cost of manholes 

and rod holes that generally serve it and several other parcels.  

These costs are commonly referred to as Local Improvement Costs.  Local 

Improvement Costs for sewer facilities are typically paid for through the developer or the 

County if it is interested in completely serving an area.  The main principle to establish 

in trying to have an equitable system of finance is that Local Improvement Costs should 

be paid for by property owners that benefit.  Local Improvement Costs can also include 

sewage lift stations if such facilities are needed for specific properties over and above 

the typical General Improvement Costs.

General Improvement Costs (Used To Determine Capacity Charge)

General Improvement Costs are defined as those improvements needed for a total 

wastewater collection, treatment, and disposal system that are not funded by Local 

Improvement Costs and Sewer Connection Fees.  These costs include the following:

1. Wastewater treatment facilities.

2. Sewer collection systems.

3. Sewage lift stations benefiting large areas.
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4. Over-sizing of sewers, usually greater than 8-inch diameter, to provide benefit 

to properties other than the property being served.

5. Interconnections of piping that are not necessary for service to existing 

properties (e.g., pipelines across government land).

6. Other improvements which the County decides are of benefit to the entire 

area.  For example, an office building, monitoring facilities, etc.

Capacity Charge

The purpose of the Sewer Capacity Charge is to generate capital from new customers 

to pay for their fair share of General Improvements.  The following describes three 

possible ways this charge can be determined:

Method 1:  Determine all capital costs of general improvements that have been paid in 

the past and divide by the number of present users being served.  This is a buy-in cost, 

or a proportionate cost share of the current system.  AWWA Manual M26 refers to this 

approach as the “equity” method.

Method 2:  Determine all capital costs of general improvements that have been paid in 

the past and those that are planned in the future, and divide this total cost by the total of 

both the present and future users.  This is a combination of Methods 1 and 3.

Method 3:  Determine all capital costs of general improvements needed to serve future 

users and divide that amount by the number of future users that will benefit.  This 

method often uses a defined planning period, such as a 10 to 20 year period, or a 

specific growth amount (number of new connections).  AWWA Manual M26 refers to 

this approach as the “incremental cost” method.  However, under the incremental cost 

method, the capacity charge is determined by dividing a project cost by the number of 
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users benefiting.  In this case, the project may or may not have already been built, but is 

reflective of the costs needed to serve future users.

Each method has its application.  Each also has advantages and disadvantages.  

Capacity Charges have become the norm (especially since Proposition 13, Jarvis-Gann 

Initiative), and the purpose is to raise revenue for capital improvements and to bring 

about equity so new customers pay for a fair share of the capital cost of general 

improvements.  

For CSA 17, Method 3 (future improvement costs divided by future connections 

benefitting) is believed to be the most applicable for several reasons:  Methods 1 and 2 

would require a considerable effort to determine past costs and depreciation of the 

present system, and would involve discretionary decisions regarding how to treat 

previous grants, debt financing, depreciation, and replacement costs.  Method 3 is likely 

more representative of the true cost incurred for future users and, thus, is more easily 

supported.  AWWA Manual M26 states “this method is considered most appropriate 

when a significant portion of the capacity required to serve new customers must be 

provided by the construction of new facilities.”  

Refer to Table 11, RECOMMENDED IMPROVEMENTS & CAPACITY CHARGE 

BASIS. The General Improvement Costs were developed based on the in-depth study 

of the wastewater collection and treatment system discussed herein.  Following the cost 

for each item in Table 11 is a percentage assigned for new development.  A portion of 

some improvements benefit existing users and are needed to resolve existing 

deficiencies.  For those improvements that benefit both future and existing customers, a 

proportional share in the cost burden is recommended.

Cost proportioning is based upon the number of future HEs that are expected to occur 

over the next 20 years based upon the 1.7% growth rate assumed herein.  Given these 

estimates, CSA 17 will add 542 HEs over the next 20 years. HEs have been

pre-purchased in various areas of CSA 17 during approval of tentative projects, thereby 
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ensuring their future ability to discharge to the collection and treatment system.  Yet

many of these areas have already been developed and are not likely to further develop 

in the future.  As such, only those parcels with five or more outstanding pre-purchased

HEs were considered herein to possibly develop in the future.  A review of County GIS 

mapping indicated 38 parcels consisting of 393 pre-purchased HEs fall into this 

category.  Of these, eight parcels with 115 pre-purchased HEs were located in the same 

growth areas already accounted for in the 1.7% annual growth rate considered herein.  

As such, for the purpose of determining appropriate future capacity charges and 

monthly user fee rate increases, it is anticipated only 427 additional 

non-pre-purchased HEs (542 – 115) will be added to CSA 17 over the next 20 years.

This represents 23% [427 / (427 + 1,425] of the total number of HEs.  Based upon the 

estimates presented here, the Wastewater Capacity Charge as calculated in Table 11 is 

$4,844 per HE.  Customers that represent more than one HE, such as a commercial 

development, should pay a proportionately larger fee based upon the estimated number 

of HEs as determined by the County’s engineer.

The remaining portion of the Capital Improvement Plan (CIP) ($8,108,000 - $531,000 

= $7,577,000) not paid by future customers is paid by existing customers through the 

bimonthly user fee.  This cost spread over the existing 1,425 HEs for the next 20 years 

amounts to a bi-monthly charge of $44.31 per HE.  

It is highly recommended the County continue to adjust these fees annually, based on 

the ENR CCI to account for inflation, the anticipated growth rate, and annexations.  It is 

also appropriate to recalculate the fee every five to ten years, especially at the time of 

preparation of an updated master plan.  Before adopting a new Capacity Charge, 

County counsel should be consulted and shown this report and the rate study in 

Appendix A to ensure the process is done correctly pursuant to government code.

In adopting a Capacity Charge, the County should be aware of similar charges by other 

utilities.  The State Water Resources Control Board publishes a biyearly report entitled 

Wastewater User Charge Survey Report. The most recent report available is for fiscal 
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year 2012-2013, which surveyed 422 California service areas, three of which were in 

Shasta County.  At that time, the Capacity Charge or connection fee ranged from 

$3,490 (City of Anderson) to $15,520 (City of Shasta Lake) with an average of $8,380.

It is important to keep in mind there are a number of factors affecting an entity’s 

capacity charges, such as:

Age and condition of the existing collection system, as well as the number of lift 

stations in the system.

Wastewater treatment processes and method of effluent disposal.

Method used to finance latest system expansion and the capacity remaining.

Date of latest master plan or rate study.

All of this, and Table 11, suggests that a fee of $4,844 appears to be a reasonable 

Wastewater Capacity Charge for new customers to CSA 17. A rate study in compliance 

with Proposition 218 and Proposition 26 was completed to further justify this Capacity 

Charge.  The rate study can be found in Appendix A of this SMP.  The amount of funds 

needed to be collected to fix known deficiencies and construct needed improvements 

described herein during the first five year increment of this 20-year study was identified 

and is further detailed in the rate study.
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PACE Engineering, CDBG Grant No. 10-DRI-6792, $115,000.00
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