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PRELIMINARY ENGINEERING REPORT 
CITY OF LAKEPORT 

WASTEWATER SYSTEM IMPROVEMENTS PROJECT 
APRIL 2012 

 

I. GENERAL 
 

The City of Lakeport (City) was incorporated in 1888 and is located on the west shore of 

Clear Lake in Lake County, California.  The City of Lakeport Municipal Sewer District 

owns and operates the wastewater collection and treatment system that serves the City 

and a portion of Lake County.  The study area boundary is shown in Figure 1 of this 

report. 

 

The Lakeport Wastewater Treatment Plant (WWTP) currently operates under Waste 

Discharge Requirements (WDRs) Order No. R5-2012-XXXX, which was adopted 

March 30, 2012, and can be found in Appendix A.  The City’s wastewater system is in 

need of improvements.  The City received a Notice of Violation (NOV) in 2006 and 

Cease and Desist Order (CDO) No. R5-2007-0010 in 2007 from the California Regional 

Water Quality Control Board (CRWQCB).  The NOV and CDO were in response to 

numerous sewer system overflows, inflow and infiltration problems, groundwater 

contamination, and storage capacity violations.  Refer to Appendix B and C for the NOV 

and CDO, respectively. 

 

As required by the CDO, the City updated its Master Sewer Plan (MSP) in 2008 (PACE, 

2008).  A number of near-term, intermediate, and long-term improvements were 

recommended in the 2008 MSP in order to correct sewage collection and treatment 

system deficiencies.  The City contracted with PACE to prepare this Preliminary 

Engineering Report (PER), which recommends project specific wastewater system 

improvements, most of which were discussed in the MSP, determines costs associated 

with those improvements, and develops funding alternatives.  The format of this report 

follows Rural Utilities Service (RUS) Bulletin 1780-3. 
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II. PROJECT PLANNING AREA 
 

A. Location:   

 

The proposed project is located in and around the City of Lakeport in Lake County, 

California.  Lakeport lies on the west bank of Clear Lake, approximately 42 miles north 

of Santa Rosa and 91 miles north of San Francisco.  The project study area is shown on 

a United States Geological Survey (USGS) map in Figure 1, with the WWTP located 

south of the City limits.  The area encompasses approximately 4,000 acres. 

 

B. Environmental Resources Present:   

 

The proposed project alternatives do not appear to have any lasting, significant impact 

on land resources, historic sites, wetlands, flood plain, endangered species, or critical 

habitat.  The project design and construction will need to obtain the appropriate permits 

and take into account specific mitigation measures, so as not to impact natural or 

prehistoric resources.  These requirements are discussed in detail in a later section of 

this report.  The City has enlisted the services of Environmental Planning Partners, Inc., 

to prepare complete environmental documentation of the project.  Preliminary analysis 

indicates that an Initial Study/Mitigated Negative Declaration will be necessary to meet 

California Environmental Quality Act (CEQA) requirements.  In addition, National 

Environmental Policy Act (NEPA)-like requirements will be met, along with submission 

of RUS Environmental Bulletin 1974A-602.  

 

C. Growth Areas and Population Trends:   

 

The State Department of Finance (DOF) estimated the City’s population increased from 

4,820 in 2000, to 5,125 in 2006 within the City limits.  This is a population increase of 

approximately 1.0% per year.  In order to estimate the number of additional households 

that may connect to the system in the next 20 years, the growth rates used in the 

2008 MSP were based on the minimum growth alternative of 1.1% per year as defined 

in the City of Lakeport General Plan.  The City currently serves an estimated 

2,474 residential unit equivalents (RUEs).  A RUE is defined as the average dry weather 

flow (ADWF) generated from a single-family household.  Using this growth rate over the 
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next 20-year period, the estimated increase in the number of RUEs would be 

approximately 630 RUEs by year 2028.  Of these future RUEs about 520 RUEs would 

be added to the City’s main sewer area that is currently being served by the WWTP.  

This would result in an ADWF at the WWTP of roughly 0.48 million gallons per day 

(MGD) by year 2028.  The WWTP has an existing ADWF capacity of 0.53 MGD per the 

WDRs, and as such has adequate capacity for the anticipated growth. 

 

Although population growth rate could be used to predict future sewage flows, the 

population growth rate alone tends to neglect other factors that can affect wastewater 

production.  For example, increases or decreases in commercial and industrial water 

use and the current trend for water saving appliances can also impact the production of 

wastewater in the future.   

 

According to the Draft Sewer Rate Study currently being developed by HDR 

Engineering, Inc. (HDR), the City currently has 2,325 billed lateral connections that are 

equivalent to approximately 2,474 RUEs.  Refer to Appendix D for a copy of the Draft 

Sewer Rate Study. 

 

Given the current interest in northern California real estate, one should anticipate the 

low growth rate to continue during the upcoming years as the economy recovers.  The 

median household income (MHI) for the City was $32,226 as measured by the U.S. 

Census Bureau in 2000.  This is only 68% of the state average non-metropolitan MHI of 

$47,493 in 2000.  More recently, the MHI for the City was $34,340 as measured by the 

U.S. Census Bureau in 2010, which is only 60% of the state average MHI of $57,708 in 

2010. 
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III. EXISTING FACILITIES 

 

A. Location Map:   

 

The project is located mainly in Sections 13, 23-26, and 36, Township 14 North, Range 

10 West, Mount Diablo Base and Meridian, as shown on the Lakeport California USGS 

Map in Figure 1.   

 

B. History:   

 

The City’s original treatment plant, located at Larrecou Lane, was constructed in 1939.  

It was expanded in 1959, and again in 1979.  The original plant used a series of 

clarifiers and a trickling filter to treat the wastewater prior to pumping it to an effluent 

reservoir for use as irrigation.  In 1991, the City constructed a new wastewater facility at 

Linda Lane to replace the antiquated and inefficient Larrecou Lane treatment plant.  The 

City’s current wastewater facility has an ADWF treatment capacity of about 0.53 MGD 

and a peak wet weather flow (PWWF) capacity of approximately 3.0 MGD.  The 

treatment plant is considered to be a secondary treatment facility.   

 

As indicated in the 2008 MSP, the City sewer system consists of about 135,400 feet of 

collection sewers and 13,500 feet of 12- to 15-inch main interceptor sewers.  In addition, 

there are over 540 manholes within the sewer collection system.  Collection sewers are 

generally 6 to 10 inches in diameter and are used to collect wastewater from the 

building laterals.  A significant amount of the collection sewers in the system 

(approximately 18,000 feet) are 4-inch diameter pipes.  The main branches of the 

collection system, typically called trunk or interceptor sewers which are 12-inch and 

larger sewer pipes, convey wastewater to the treatment facility.  Sewer piping materials 

consist of vitrified clay, Orangeburg, asbestos-concrete, plastic, PVC, and other 

assorted materials.  

 

As with any sewage collection system that has been in existence for over 60 years, 

there is a tendency for leakage into sewer piping and manholes from groundwater, 

storm water run-off, and lake water in the case of the Lakeport system.   
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Leakage of unwanted water into the City’s collection system is referred to as infiltration 

and inflow (I&I) and is a problem that the City has been dealing with for many years.  I&I 

is a concern because it decreases the ability of the collection system to transmit 

sewage, reduces the volume of the City’s treatment plant effluent storage facilities, and 

requires the City expend a significant amount of money in pumping and treating, what is 

in essence, large volumes of clean water.   

 

In an effort to try and reduce this I&I load on the system, the City has performed several 

rehabilitation projects throughout its history:  

 

 A sewer system evaluation survey of the Lakeport sewer system was performed 

by Gillett-Harris-Duranceau Associates in 1976.  This survey included smoke 

testing of the collection system to determine sources of inflow, comprehensive 

manhole inspections to identify I&I defects, video inspecting over 15% of the 

City’s sewers, and some flow monitoring.  From this study, several areas of the 

City’s collection system were identified for rehabilitation work. 

 

 In 1979, the City performed an extensive rehabilitation program made up of 

sewer reconstruction, sewer video inspection, and grout sealing of sewer joints.  

These improvements were based largely on the 1976 study discussed above. 

 

 In 1991 to 1992, the City performed an I&I analysis of the entire sewer system.  

This analysis involved smoke testing of the collection system to determine 

sources of inflow, manhole inspections, and wet weather flow monitoring.  From 

this comprehensive analysis, several areas within the collection system were 

identified as having moderate to severe I&I. 

 

 Using the 1991 and 1992 I&I study discussed above, the City preformed a major 

collection system rehabilitation project in 1993 and 1994.  This project involved 

video inspecting, testing, and grout sealing of approximately 38,000 feet of main 

line sewer, and replacing 8,200 feet of 6- to 10-inch main sewer, as well as 3,100 

feet of 3- and 4-inch lateral sewers within the right-of-way areas.  In addition, the 

City also expanded the C Street pump station with upgrades to the pumps, 
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control equipment, and control building.  This upgrade also included raising of the 

pump station wet well hatch 2 feet above the historical maximum lake level of 

1,329.6 feet. 

 

Implemented in 2003, the City currently has an ongoing I&I reduction program and staff 

dedicated to reducing or eliminating I&I within the collection system.   

 

There are presently nine public operated sewage lift stations in the City: Martin Street, 

Clear Lake Avenue, Lakeshore Boulevard, Rose Street, C Street, Lakeport Boulevard, 

Lake County Lift Station No. 12, Larrecou Lane, and Linda Lane Lift Stations.  The Lake 

County Lift Station No. 12 is operated by the Lake County Sanitary District, but it 

discharges into the Lakeport collection system.  The Lakeshore Boulevard Lift Station is 

the City’s newest lift station and it discharges sewage into the Lake County Sanitary 

District collection system for treatment at the County treatment facilities.   

 

Due to the City’s topography, generally sloping from west to east, the majority of the 

existing service area is served by gravity flow to several lift stations located at or near 

Clear Lake.  Most the City’s lift stations collect raw sewage from the collection system 

and pump it to both Larrecou and Linda Lane Lift Stations, which are the main lift 

stations that pump raw sewage to the WWTP.   

 

C. Condition of Facilities:   

 

Sewage Collection System:  Portions of the existing City sewers are up to 60 years old 

and some of the collection system is made from clay pipe with mortar joints.  Although 

the City has done significant I&I mitigation as previously indicated, flows at the WWTP 

can increase to three times the ADWF during peak rain events.  In Lakeport, high lake 

levels coincide with elevated groundwater levels within the Lakeport region.  As 

indicated in the 2008 MSP, plant flow data indicates when the lake level exceeds the 

elevation of 1,325 feet there is a moderate elevation of sewage flow into the WWTP.  

Consequently, there is a significant I&I component that increases the wastewater flows 

at the WWTP from an ADWF of about 0.38 MGD during the summer to PWWF in 

excess of 3.0 MGD.    
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Flooding of the City’s collection system during high lake levels contributes to a 

significant amount of inflow.  Flooding impacts the City’s sewers by allowing water to 

enter open pick holes and joints in manhole lids, open sewer cleanout caps, and house 

drains illegally connected to the sewer system.  Although considerable effort by the City 

to reduce I&I in the City’s main collection system have been performed, a significant 

component of the I&I is generated from private sewers and house connections that are 

more difficult to address due to their location on private property.  Several studies 

suggest that 50% of all I&I entering a public collection system is from private property.   

 

In 1991 to 1992, the City performed an extensive I&I analysis and monitoring program 

(September 1992 Lakeport Sewer Infiltration and Inflow Analysis) that reviewed and 

identified several areas within the Lakeport collection system that had significant I&I 

rates.  From this analysis, the City implemented the 1993 to 1994 collection system 

rehabilitation program that involved sewer rehabilitation and replacement in those high 

I&I areas.  To update the previous I&I flow monitoring study, PACE and the City of 

Lakeport partnered to perform a systematic flow measurement program in the winter of 

2007 and 2008.  The flow monitoring consisted of measuring instantaneous wastewater 

flows at different monitoring station manholes during wet weather conditions to estimate 

I&I flow rates.  The collection system flows were measured or observed at 18 strategic 

manholes and lift stations disbursed throughout the Lakeport collection system during 

each of the monitoring events.  The monitoring manholes were selected on the basis of 

upstream service area, historical observed flows, flow isolation, and sewer size.  

 

The field flow-monitoring effort consisted of going through the collection system at night 

and early morning, when the wastewater component of the flow was minimal, to 

measure flow at designated manholes.  In some cases, measured flow would include 

the flow(s) measured in upstream monitoring stations, which was deducted from the 

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

 

Although every effort was made to assign reasonable I&I allowance values within the 

wastewater collection system, the flow-monitoring data was limited to only two negligible 

rain events in January 2008 during preparation of the 2008 MSP.  It is considered 
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imperative that the City continue its flow-monitoring program in order to confirm these 

estimated I&I allowances were valid and the City continue to work towards I&I reduction.     

 

Typically, sewered areas that have I&I rates at or below 1,500 gallons per acre per day 

(GPAD) are considered to be within industry limits.  As detailed in the 2008 MSP, a 

number of the monitoring stations had extrapolated values less than 1,500 GPAD, 

indicating sewers in these areas appear to be relatively tight.  I&I rates in excess of 

3,500 GPAD are considered high and indicate these sewers have defects that are 

sources for I&I.  There were 11 monitored areas that had average extrapolated I&I rates 

above 3,500 GPAD, and out of these 6 monitored areas (Stations 3C, 4B, 7C, 9C, 9B, 

and 13A) had I&I rates in excess of 5,000 GPAD, indicating these areas are potential 

sources for severe I&I.  These 11 monitoring areas represent about 1.6 MGD of the 

estimated extrapolated I&I flows or about 50% of the historical daily peak I&I flow 

entering the treatment plant during a 10-year rain event and an elevated lake level (i.e., 

above 1,329 feet).  Refer to Appendix E for detailed results of the 11 monitored areas in 

the recommended I&I reduction program.   

 

As part of the 2008 MSP, the PWWF for each reach of trunk sewer was determined 

using the H2OMAP Sewer by MWHSoft computer program.  Using an input sewer slope 

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

computed the existing sewer capacity.  If the existing sewer was found to be 

inadequate, a recommended size of a parallel sewer or a replacement sewer was 

determined in case the existing sewer was to be abandoned.   

 

The analysis indicated that during present day PWWF, several segments of the 8-inch 

Main Street sewer between 6th Street and 10th Street can encounter surcharging 

conditions during PWWF.  This surcharging condition has been observed in the field as 

City crews have reported several overflows within this segment of sewer over the past 

5 to 10 years.  In order to relieve this potential surcharge condition, it is recommended 

the existing 8-inch sewer be replaced with a new 12-inch sewer.   

 

In addition, the hydraulic analysis indicated a significant segment of existing 12-inch 

sewer along Main Street, from Sixth Street to C Street also experiences moderate 
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surcharging during estimated PWWF.  This is probably caused by the shallow slope of 

several segments of this sewer (i.e., some segments have slopes of 0.1 percent) and 

the influence of upstream lift stations, such as the Rose Avenue and Clear Lake Avenue 

lift stations.  In order to relieve estimated peak flows within this sewer, the hydraulic 

analysis indicated a new 12-inch relief sewer should be constructed. 

 

Several additional sewers were identified in the 2008 MSP as having inadequate 

capacity and needing improvements beyond the Main Street sewer main.  The existing 

8-inch sewer that connects High Street to Giselman Street along Lakeshore Boulevard 

appears to have moderate surcharge during PWWF.  This surcharge was seen in the 

hydraulic analysis for 2008 and 2028.  It is proposed that within the next 5 to 10 years 

this segment of sewer be paralleled with a second 8-inch sewer to increase its current 

capacity.  However, this improvement is not recommended to be included in this project.    

 

The analysis also indicated the existing 6-inch High Street sewer between 17th Street 

and Via Del Lago Street has the potential for surcharging during current and 20-year 

PWWF conditions.  It is recommended this 400-foot sewer segment be replaced with an 

8-inch sewer within the next 10 years, but not as a part of this project.   

 

The hydraulic model suggested the 8-inch Martin Street sewer upstream of the Martin 

Street Lift Station, as well as two 6-inch segments of the Compton to Russell Street 

sewer may be under surcharging conditions during current PWWFs.  It is suggested that 

the I&I reduction program will reduce the PWWF on these sewer segments appreciably 

reducing the potential for surcharging.  It is recommended that the City monitor these 

sewer segments during wet weather conditions to determine if sewer capacity is an 

issue.  Parallel or replacement of these sewers may be necessary within the next 5 to 

20 years if I&I reductions do not occur or are ineffective.    
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Photo 2:  72-inch CMP Conduit Displaced Joint 

Photo 1:  Force Main and Gravity Sewer Bracing 

Hwy 29 Force Mains:  A 72-inch 

CMP conduit which lies 

underneath Highway 29 was 

inspected by the City and PACE 

on December 6, 1990.  The 

conduit contains a ductile iron 8-

inch and 12-inch force main that 

carries sewage from Larrecou 

Pump Station to the west side of 

Highway 29, and an 8-inch gravity sewer.  The approximate length of the conduit is 

670 feet.  The depth at the 36-inch manhole located in the shopping center parking lot 

on the east side of the highway is approximately 18 feet from the surface to the top of 

the 12-inch force main.  The depth at the manhole on Parallel Drive is approximately 

12 feet from the surface to the top of the 8-inch force main.  The conduit is inundated 

with groundwater and the condition of the conduit and pipes is questionable at best.   

 

At the time of the 1990 inspection, 

the conduit was determined to be 

made of galvanized steel with no 

coating applied to the interior 

surface.  The submerged CMP 

surface was covered with a layer of 

rust.  There was no evidence of 

major groundwater leaks into the 

culvert, but small leaks were 

suspected at each culvert joint.  One 

joint was observed to be deflected 

approximately 2 to 3 inches at the 

top from either poor installation or a slight collapse.   

 

All three pipes were supported by concrete saddles spaced at 18 feet on center, which, 

at the time were found to adequately support the force mains.  There were also ¼-inch 

by 1 ½-inch galvanized steel straps supporting the force mains to the side and bottom of 
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Photo 4:  Clear Lake LS Control Panel 

Photo 3:  Pipe Supports and Bracing 

the culvert.  The strap bolts were corroding over their entire surface.  No leakage was 

detected in any of the force main piping; however, adequate thrust restraint was not 

present on the 12-inch force main at the Parallel Drive manhole.  This was apparent 

when the inspection team observed the upstream flange coupling adaptor on the 

90 degree elbow rotate when the WWTP effluent pumps turned off and on.  

 

Refer to Appendix F for the 1990 

inspection results.  The inspection was 

completed over 20 years ago, and at 

that time the condition of the CMP and 

pipe bolts and bracing was 

questionable.  Therefore, it is 

recommended the City improve this 

critical portion of the wastewater 

collection system to alleviate the major 

risk of a sewage force main leak from occurring. 

 

Sewage Lift Stations:  The Clear Lake Avenue Lift Station is a small lift station that is 

located within the flood plain of Clear Lake.  The close proximity of the lift station’s wet 

well to the shore of Clear Lake and the poor construction of the wet well manhole 

makes this lift station prone to I&I due to high groundwater and localized flooding during 

high lake levels (i.e., the rim elevation of the wet well is below the maximum lake level 

elevation).   

 

The small size of this lift station makes it difficult to 

access and it appears that some of the concrete manhole 

walls are showing signs of degradation (i.e., exposed 

aggregate).  The station’s wet well sits in the middle of 

Clear Lake Avenue and is difficult to enter by City 

operators during routine maintenance.  Additionally, the 

station’s pumps and piping are antiquated and in need of 

replacement. 
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Electrical controls are contained next to the wet well in a stand-alone electrical panel.  

The electrical control panel uses electrical relays to operate the lift station.  Operation of 

the pumps is controlled by float switches within the wet well.  The lift station pumps 

sewage to the gravity collection system on Main Street via a 4-inch force main.  The 

alarm system is monitored via phone lines connected to the City’s emergency response 

system. 

 

A field investigation of this facility during the 2008 MSP noted the following: 

 

 Inspection and/or repair of wet well equipment, including the submersible pumps, 

require City operators use confined space entry techniques to enter the wet well.  

Confined space entry procedures are required when there is the potential of 

injury or death to the person having to enter the wet well to make repairs.  

 Access for maintenance and repair of the existing pumps within the wet well is 

difficult because of cramped space and the lack of a pump rail system for 

removing pumps from the surface.   

 The concrete wet well is in poor condition with exposed aggregate around the 

wet well walls.   

 

Wastewater Treatment:  In 1991, the City constructed a new wastewater facility at Linda 

Lane to replace the antiquated and inefficient Larrecou Lane treatment plant.  The City’s 

current wastewater facility has an ADWF treatment capacity of about 0.53 MGD and a 

PWWF capacity of approximately 3.0 MGD.  The WWTP is considered to be a 

secondary treatment facility.   

 

The unit processes of the treatment plant consist of headworks with a mechanical 

screen, two earthen aeration basins, an effluent pump station, 48-inch diameter chlorine 

contact pipe, effluent reservoir, irrigation pump station, and effluent irrigation fields.  

Most processes at the treatment plant are automatically controlled by a programmable 

logic controller (PLC) that is located within the treatment plant control building.   

 

Over the past several years, operators at the treatment plant have observed that due to 

wave and wind action, the earth below the 7-foot deep air blown mortar (ABM) apron 
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Photo 5:  ABM Side Slope Failure 

has begun to erode causing undermining of 

the ABM apron along the aeration pond 

slopes.  The worst slope erosion appears to 

be located around the aeration basin access 

ramps.  Although the City has implemented 

temporary measures to try and slow this 

undermining of the ABM (i.e., reinforcing the 

ABM and placing temporary concrete fill 

under the ABM), the continued degradation 

of the slopes due to this erosion could 

possibly cause further damage of the ABM slope protection and may lead to dike failure 

if left unchecked.   

 

Depending on scheduling, repair of the slopes will require that on alternate years each 

aeration basin be taken out of service and dried so additional slope protection can be 

installed.  As part of the ABM/slope repair, it is highly recommended the City remove 

accumulated sludge and grit from the bottom of each pond.  The ponds appear to have 

a substantial layer of sludge which has accumulated since 1991.  Sludge reduces 

aeration basin capacity and impacts pond treatment efficiencies.  It is estimated, based 

on pond bottom sounding measurements taken by City staff in March 2009, that there is 

as much as 12 to 70 inches of sludge at the bottom of each pond.  Refer to Appendix G 

for the 2009 sludge measurements, a Process Diagram of the existing WWTP, and 

plans for the existing aeration basins. 

 

The City will be required to perform an analysis of the sludge prior to any disposal 

method.  Laboratory analysis of the sludge would involve Title 22, California Code of 

Regulations, test requirements such as heavy metals, organic, and inorganic constituent 

testing.  The sludge analysis results will determine what alternatives are best suited for 

sludge disposal.  Options could include drying the sludge at the WWTP and land 

application onto City property or possibly disposing of the sludge at a landfill. 

 

SCADA:  In order to improve monitoring and maintenance of the City’s lift stations and 

to better track sewage flows throughout the collection system, it is recommended 
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improvements to the major lift station controls and data acquisition be implemented.  

Installation of radio telemetry equipment and SCADA hardware and software at Rose 

Street, C Street, Martin Street, Lakeshore Boulevard, and the Lakeport Boulevard Lift 

Stations would allow City operators to better monitor these main lift stations within the 

system.   

 

Additionally, the City is in need of replacing the outdated SCADA system currently in 

place at the other wastewater facilities.  The City installed the current system in 1991 

and the manufacturer and technical support staff are unable to repair or maintain the 

system’s operation.  A new system is necessary in order to meet current standards and 

operate reliably while unmanned.  This will increase the City’s ability to detect potential 

problems and alarm operators of health and safety threats. 

 

D. Financial Status of Any Existing Facilities: 

 
Annual Budget:  Copies of previous and present operating budgets, including O&M 

costs are contained in Appendix H.  Refer to Appendix I for the most recent audit. 

 
The City is currently paying on two existing loans.  Refer to Appendix I for the details of 

the indebtedness.  The Year 2010 payment, balance owed as of June 2011, and term 

for each of the City’s long-term debts are shown in Table 1 below: 

 

TABLE 1 
City of Lakeport 

Wastewater System Improvements Project 
Existing Debt 

Description 

Year 2010 

Payment 

Balance Owed 

as of June 2011 

Term 

(Yr) 

Series 1993-1 Sewer District Improvement Bonds – USDA RD $100,000 $4,010,000 2032 

2007 Series A Bonds – CSCDA $55,000 $2,995,000 2037 

Totals: $155,000 $7,005,000  

 

According to the most recent audit, the Year 2011 operating expenses for the City’s 

wastewater system was $1,950,925, which included the $155,000 debt service for 

outstanding debts.  Not including the debt service payments, the average monthly 

operating cost for 2011 was about $150,000. 
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Rate Schedule:  The City’s current rate schedule was adopted by the City Council 

effective July 1, 2010.  Wastewater service customers are billed monthly for a flat rate 

for sewer service.  The base monthly rate is $46.79 for single-family residential 

dwellings located in the southern part of the City, and $35.41 in the northern part of the 

City.  According to the Draft Water and Sewer Rate Study completed by HDR, there are 

currently 2,325 sewer connections being served.  Refer to Appendix D for the Draft Rate 

Study.  Details of the recommended future rates are also included in the Draft Rate 

Study. 

 

IV. NEED FOR PROJECT 

 

A. Health, Sanitation, and Security:   

 

Portions of the City’s wastewater collection and treatment system are in disrepair and 

dire need of improvements.  The current deteriorating state of the system led to the City 

receiving an NOV and CDO from the CRWQCB in response to numerous sewer system 

overflows, I&I problems, and storage capacity violations.  The storage capacity 

violations have since been corrected with expansion of the effluent disposal fields, but 

additional improvements are needed to address the remaining issues and violations 

indicated in the NOV and CDO, and to ensure the health and safety of residents. 

 

Wastewater Collection System:  Based on current estimated PWWF conditions, it 

appears the majority of the existing collection system has adequate capacity.  However, 

several sewer segments within the existing collection system currently show signs of 

moderate to severe surcharging during peak rain events and require further corrective 

action in order to increase sewer capacity including approximately 1,450 feet of 

undersized 8-inch sewer on Main Street from Clear Lake Avenue to Sixth Street. 

 

Portions of the existing City sewers are up to 60 years old and some of the collection 

system is made from clay pipe with cement mortar joints.  Although the City has done 

significant I&I mitigation (i.e., video inspections, grout sealing, and replacement etc.) 

over the last 10 to 15 years, flows at the WWTP can increase to more than seven times 

the ADWF during peak rain events.  Consequently, the 2008 MSP identified and 
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Photo 6:  Broken Force Main Bolt and Corrosion 

Photo 7:  Clear Lake Lift Station Location 

recommended six high priority subservice areas (Stations 3C, 4B, 7C, 9C, 9B, and 13A) 

which had I&I rates in excess of 5,000 GPAD, indicating these areas are potential 

sources for severe I&I.  As such, repair and replacement of mainlines, manholes, and 

laterals in these areas is needed.  Refer to Appendix E for details of these areas as 

indicated in the 2008 MSP.   

 

Hwy 29 Force Mains:  A 72-inch CMP 

conduit which lies underneath 

Highway 29 and contains an 8-inch 

and 12-inch force main and an 8-inch 

gravity sewer is in poor condition and 

in need of rehabilitation.  An inspection 

completed over 20 years ago indicated 

the CMP structure was rusted with 

possible failure occurring in at least 

one area, and groundwater leaks suspected at each culvert joint.  Additionally, the 

bracing and bolts of the pipes and appurtenances was corroded, and adequate thrust 

restraint was not present.  This is a critical portion of the wastewater collection system 

and a parallel, redundant force main is necessary to alleviate the major risk of a sewage 

force main leak from occurring. 

 

Sewage Lift Stations:  The Clear Lake 

Avenue Lift Station is a small lift station 

that is located within the flood plain of 

Clear Lake.  The station is poorly 

constructed, is inefficient, and is unsafe 

to maintain.  The station’s wet well sits 

in the middle of Clear Lake Avenue and 

requires confined space entry.  The 

station’s pumps and piping are 

inefficient and the entire lift station 

needs to be replaced.   

 

Lift Station 
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Wastewater Treatment:  Improvements needed at the WWTP include repair of the 

shotcrete slopes in the two aeration basins.  Even though protected by shotcrete side 

slopes, wave action has undermined portions of the slopes.  Depending on scheduling, 

repair will require that on alternate years each aeration basin be taken out of service 

and dried so additional slope protection can be installed.  It is highly recommended 

while the aeration basins are out of service, the City remove the accumulated sludge 

that has been collecting at the bottom of the ponds.  This sludge, estimated to be 

between 12 and 70 inches deep, diminishes the effective volume of the basins.  If a 

biosolids disposal plan were in place, the sludge could be dried on-site and then land 

applied on City land.  However, due to the new WDR requirements the sludge will most 

likely be dewatered using a temporary centrifuge or belt filter press and then disposed 

of at an approved landfill.   

 

SCADA:  Additionally, the City is in need of replacing the outdated SCADA system 

currently in place.  The City installed portions of the current system in 1991 and the 

manufacturer and technical support staff are unable to repair or maintain the system’s 

operation.  A new system is necessary in order to meet current standards and operate 

reliably while unmanned.  This will increase the City’s ability to detect potential problems 

and alarm operators of health and safety threats. 

 

B. System O&M:   

 

Sewage Collection System:  As with any sewage collection system that has been in 

existence for over 60 years, there is a tendency for leakage into sewer piping and 

manholes from groundwater, storm water run-off, and lake water in the case of the 

Lakeport system.  In an effort to try and reduce this I&I loading on the system, the City 

has performed several rehabilitation projects throughout its history as previously 

discussed. 

 

Implemented in 2003, the City has an ongoing I&I reduction program and staff 

dedicated to reducing or eliminating I&I within the collection system.  The City’s I&I 

efforts have included: 

 

 Aerial mapping of the City including GIS mapping of the collection system. 
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 Inventory of all sewer utilities (i.e., manholes, sewer sizes, etc). 

 GIS utility atlas provided to field crews for constant update. 

 Completion of City Sewer Spillage Geodatabase. 

 Purchase of flow meters for sewage lift stations in 2004. 

 Installation of 44 sewer manhole covers in 2005. 

 Routine internal close circuit television (CCTV) inspection of all gravity sewer 

main lines and some laterals using City owned CCTV equipment. 

 Systematic smoke testing to identify open clean outs, leaking manholes, and 

damaged sewers in areas prone to high I&I and flooding. 

 Identification, documentation, repairs, and enforcement of damaged and illicit 

connections to the gravity sewer system. 

 Scheduling of maintenance, restoration, and replacement of damaged sewers 

and laterals. 

 Physical assessment, photographing, and cataloging of all sewer manholes 

within the Lakeport collection system.   

 Rehabilitation of over 50 deteriorating manholes and lids from 2004 to 2006. 

 Purchase and installation of leak proof manhole covers on a significant number 

of manholes throughout the system. 

 

Sewage Lift Stations:  Due to the City’s topography, generally sloping from west to east, 

the majority of the existing service area is served by gravity flow to seven lift stations 

located at or near Clear Lake.  Most the City’s lift stations collect raw sewage from the 

collection system and pump it to the Larrecou Lift Station and then on to the Linda Lane 

Lift Station, which is the main lift station that pumps all raw sewage to the City’s WWTP.   

 

In 1993, the C Street Lift Station was rehabilitated by installing new submersible pumps, 

upgrading electrical controls, and increasing the height of the wet well lids to elevation 

1,331.7 feet, which is 2 feet above the historical maximum lake level.  The lift station 

consists of an 8-foot diameter wet well that contains two rail-mounted 47-Hp 

submersible pumps which have an effective capacity of 1,100 GPM.  C Street controls 

are housed in a block control building next to the wet well.  This building also houses a 

dedicated diesel generator for emergency use.  Level control within the wet well is 

accomplished by using a sonic transducer and redundant float switches.  The City 
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Photo 8:  Clear Lake Lift Station 

recently installed a magnetic flow meter on the station’s force main to better monitor 

flows coming from the lift station.  This lift station is considered to be one of the City’s 

major pumping facilties serving approximately 711 RUEs and collecting sewage from 

Main Street, Park Avenue, and Esplanade Avenue.  Discharge from this lift station is 

pumped directly to the Larrecou Lift Station via an 8-inch force main. 

 

The Lakeshore Boulevard Lift Station was constructed in 2005, making it the City’s 

newest lift station.  It was constructed to replace the Ashe Street Lift Station, which was 

outdated and unreliable.  The Lakeshore Boulevard Lift Station consists of two 10-Hp 

rail-mounted submersible pumps, contained in a 6-foot diameter wet well.  Sewage from 

this lift station can either be pumped to the City of Lakeport collection system or the 

Lake County sewage collection system.  However, flows are generally pumped to the 

City collection system approximately 90% of the time except during periods of high rain.  

The effective capacity of the pumping facility is approximately 520 GPM.  This lift station 

serves approximately 600 RUEs within the City of Lakeport and is considered to be one 

of the major lift stations within the City system.  Controls are housed in a wood-framed 

control building next to the wet well and include a telephone based telemetry system for 

transmitting the lift station’s alarms.  This building also houses a dedicated 40 kW diesel 

generator and automatic transfer switch for operating the lift station during power 

outages and other emergencies.  Level controls within the wet well are accomplished 

using a conductive liquid level probe and redundant float switches.  Flow is monitored 

using a 6-inch magnetic flow meter contained in a separate vault.   

 

The Clear Lake Lift Station consists of a 

4-foot diameter wet well and two 1-Hp 

submersible pumps.  The wet well is 

located within Clear Lake Avenue, next to 

the Skylark Shores Motel.  The lift station 

serves the motel and several single-family 

homes, and has an effective capacity of 

about 120 GPM.  The close proximity of the 

lift station wet well to the shore of Clear 

Lake, and the poor construction of the wet 
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well manhole, makes this lift station prone to I&I due to high groundwater and localized 

flooding during high lake levels (i.e., the rim elevation of the wet well is below the 

maximum lake level elevation).  Electrical controls are contained next to the wet well in 

a stand-alone electrical panel.  The electrical control panel uses electrical relays to 

operate the lift station.  Operation of the pumps is controlled by float switches within the 

wet well.  The lift station pumps sewage to the gravity collection system on Main Street 

via a 4-inch force main.  The alarm system is monitored via phone lines connected to 

the City’s emergency response system.  A field investigation of this facility noted the 

following: 

 

 Inspection and/or repair of wet well equipment, including the submersible pumps, 

require that City operators use confined space entry techniques to enter the wet 

well.  Confined space entry procedures are required when there is the potential 

of injury or death to the person having to enter the wet well to make repairs.  

 Access for maintenance and repair of the existing pumps within the wet well is 

difficult because of cramped space and the lack of a pump rail system for 

removing pumps from the surface.   

 The concrete wet well is in poor condition with exposed aggregate around the 

wet well walls.   

 

The Rose Avenue Lift Station is a wet well style lift station that serves approximately 

90 RUEs along Main Street between Rose Avenue and 16th Street.  The lift station 

consists of a 6-foot diameter wet well located within Main Street.  Two submersible 

sewage pumps, each with an effective capacity of 500 GPM, are installed.  The pumps 

are on rails and can be removed from the wet well by operators using a truck-mounted 

wench and boom.  Level control within the wet well is performed using an ultra sound 

level transducer and redundant float switches.  The lift station discharges to the gravity 

sewer system on North Main Street.  Electrical controls are housed within a lockable 

control panel next to the wet well between the sidewalk and curb.  Controls include a 

programmable logic controller, generator receptacle, and manual transfer switch for 

emergency operation of the lift station during power outages.  Alarms at this lift station 

are transmitted via telephone to the City’s operators. 
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The Lake County Lift Station (Lift Station No. 12) is located along south Main Street.  As 

the name indicates, this lift station it maintained and operated by the Lake County 

Sanitation District, serving County Areas 9-1 and 9-3.  The lift station consists of a 

6-foot wet well and two rail-mounted 10-Hp submersible pumps with an estimated 

effective capacity of 450 GPM.  The lift station currently serves approximately 

180 RUEs.  Discharge from this lift station is through a 6-inch force main which enters 

the Lakeport collection system along Main Street south of Peckham Court.    

 

The Martin Street Lift Station is one of the oldest sewage lift stations in the Lakeport 

system.  It consists of a 6-foot diameter wet well that is located along Martin Street and 

serves approximately 240 RUEs west of Ester Street.  Two rail-mounted submersible 

sewage pumps, each with capacity of 420 GPM, are installed.  Level control within the 

wet well is performed using float switches.  Electrical controls are housed within a 

lockable control panel next to the wet well.  Lift station controls contain a manual 

transfer switch for connecting a trailer-mounted generator to operate the lift station 

during power disruption.  Alarms at this lift station are transmitted via telephone to the 

City’s Fire Department emergency operator.  The lift station flows are monitored using a 

magnetic flow meter within an on-site vault and all flows are pumped directly to the 

Larrecou Lift Station via an 8-inch force main.  The lift station has a gravity overflow 

system such that if pumps are not in service flows can be diverted to the C Street Lift 

Station via the Martin Street and Main Street gravity sewer system.   

 

The Lakeport Boulevard Lift Station is a wet well style lift station serving approximately 

780 RUEs along Lakeport Boulevard and south Main Street.  The lift station consists of 

a 6-foot diameter wet well located in a parking lot at the intersection of Main Street and 

Lakeport Boulevard.  Two submersible sewage pumps are installed, each with an 

effective capacity of 1,000 GPM.  The pumps are on rails and can be removed from the 

wet well by City operators using the City’s truck-mounted wench and boom.  Level 

control within the wet well is performed using float switches.  Electrical controls are 

housed within a lockable control panel next to the wet well, behind the sidewalk.  

Controls include a generator receptacle and a manual transfer switch for emergency 

operation using the City’s trailer-mounted generator.  The existing controls are relay 

based.  All alarms generated at this lift station are transmitted as a common alarm via 
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telephone to the City’s Fire Department emergency operator who notifies the on-call 

City operator to respond.  The lift station operation is not monitored via the City’s 

SCADA and radio telemetry system.  Recently, the City installed a magnetic flow meter 

to this lift station to monitor flows.  The pump station pumps directly to the Larrecou Lift 

Station via a 6-inch force main. 

 

The Larrecou Lane Lift Station was constructed in 1991 as a part of the treatment plant 

expansion.  It consists of three 47-Hp rail-mounted submersible pumps contained in 

three separate 6-foot diameter wet wells.  There is also a 6-foot screening manhole up 

stream of the wet wells that traps large diameter debris (i.e., 3-inch and larger) from 

entering the wet wells and damaging the pumps.  The Larrecou Lift Station is 

considered to be a major lift station serving approximately 2,000 RUEs within the City.  

Currently, all flows collected in this lift station are pumped to the Linda Lane Lift Station 

at the WWTP via the 8-inch force main and 15- to 24-inch Parallel Drive gravity sewer.  

The effective capacity of the pumping facility is approximately 2,200 GPM (i.e., 

3.2 MGD) with two of the three submersible pumps operating.  Controls for this lift 

station are housed within the adjacent old wastewater treatment plant control building.  

The state of the art controls contain SCADA and phone based telemetry system for 

remotely monitoring the lift station’s operations and a programmable logic controller 

(PLC).  This building also houses a dedicated 40 kW diesel generator and automatic 

transfer switch for operating the lift station during power outages and other 

emergencies.  Level controls within the wet well are accomplished using an ultrasound 

sonic-level transducer and redundant float switches.   

 

The Linda Lane Lift Station is identical to the Larrecou Lift Station and was also 

constructed during the expansion of the treatment plant in 1991.  It consists of three 

47-Hp rail-mounted submersible pumps contained in three separate 6-foot diameter wet 

wells.  There is also a 6-foot screening manhole up stream of the wet wells that traps 

large diameter debris (i.e., 3-inch and larger) from entering the wet wells and damaging 

the pumps.  The Linda Lane Lift Station is a major lift station pumping all of the City’s 

sewage directly to the headworks at the WWTP.  The effective capacity of the pumping 

facility is approximately 2,600 GPM (3.74 MGD) with two of the three submersible 

pumps operating.  Odor control at this lift station is via a small blower and vent piping 
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that evacuates air from the wet wells and blows it through potassium permanginate 

canisters next to the lift station control building.  In addition, chlorine can be injected via 

the treatment plant chlorine system to the screening manhole at the lift station.  City 

staff indicates localized odor problems due to excess hydrogen sulfide within the wet 

wells has been a concern in the past.  Controls for this lift station are housed within a 

control building adjacent to the wet wells.  The controls contain SCADA, radio telemetry, 

and a programmable logic controller.  The control building also houses a dedicated 

40 kW diesel generator and automatic transfer switch.  Recently, the City replaced the 

sonic flow meter at the lift station with a new magnetic flow meter in order to monitor 

daily flows. 

 

All of the City operated lift stations are provided with high wet well level alarms and 

power outage alarms that send a telephone signal to the City’s Fire Department.  In 

turn, the City’s Fire Department notifies the City’s on-call operator of the nature of the 

failure.  Furthermore, all lift stations that do not have a dedicated generator are 

equipped with manual transfer stations, which allow the City’s portable generators to be 

safely connected to lift stations during a power failure. 

 

Wastewater Treatment:  The unit processes of the treatment plant consist of headworks 

with a mechanical screen, two earthen aeration basins, an effluent pump station, 

48-inch diameter chlorine contact pipe, effluent reservoir, irrigation pumping station, and 

effluent irrigation fields.  Most processes at the treatment plant are automatically 

controlled by a programmable logic controller that is located within the treatment plant 

control building.   

 

The headworks is a concrete structure with both manually cleaned and mechanically 

cleaned bar screens.  The mechanically cleaned bar screen consists of a motor driven 

stainless steel belt that is activated on a timer which moves the trapped screenings into 

a trash dumpster for disposal at a local landfill.  The manual bar screen is used only if 

the mechanical bar screen is not functioning, such as during a power outage, or to be 

manually cleaned.  The headworks has a high-water alarm that activates when water 

levels reach 2 feet from the top of the headworks wall.   
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Photo 9:  ABM Side Slope Failure 

Wastewater flows from the headworks into the two 11.8 MG aeration basins.  The 

aeration basins are about 15 feet deep and are constructed of earth with an ABM slope 

protection at the normal water level (the ABM apron is about 7 feet deep from the top of 

the dike).  The wastewater detention time within each aeration basin at 1 MGD plant 

flow is approximately 24 days.  

 

Influent from the headworks enters the bottom of the aeration basins where the 

settleable solids drop out and are spread over the bottom.  These solids remain on the 

bottom where they can be further decomposed by anaerobic processes.  It is estimated 

every 8 to 10 years the accumulated solids (i.e., sludge and grit) at the bottom of the 

aeration basins need to be removed in order to restore the basins designed detention 

time.  Removal of solids is accomplished by dredging the ponds.  Sludge removal has 

not been done since the ponds were placed into service in 1991. 

 

The aeration basins are divided into two equally sized cells (i.e., Cell 1 and 2) by a geo-

fabric baffle curtain.  Each pond is equipped with three 20-Hp floating aerators, two 

aerators in Cell 1 and one aerator in Cell 2.  The aerators provide two functions: they 

transfer oxygen into the basins required by the biological oxidation reactions, and they 

provide the mixing required for dispersing oxygen and for contacting the reactants (that 

is oxygen, wastewater, and microbes).  The aerators are controlled by timers within the 

control building.   

 

Effluent from Cell 1 passes through an opening in 

the center baffle curtain to Cell 2.  Cell 2 has one 

floating aerator and is quiescent at the discharge 

end to allow the suspended solids (SS) to settle 

out prior to discharge to the effluent pumping 

station.   

 

Over the past several years, operators at the 

treatment plant have observed that due to wave 

and wind action, the earth below the 7-foot deep 

ABM apron has begun to erode causing 
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undermining of the ABM apron along the aeration pond slopes.  The worst slope erosion 

appears to be located around the aeration basin access ramps.  Although the City has 

implemented temporary measures to try and slow this undermining of the ABM (i.e., 

reinforcing the ABM and placing temporary concrete fill under the ABM), the continued 

degradation of the slopes due to this erosion could possibly cause further damage of 

the ABM slope protection and may lead to dike failure if left unchecked.   

 

The effluent pump station consists of a wet well, three 20-Hp vertical turbine pumps, 

and a flowmeter.  The effluent pump station has an effective pumping capacity of 

approximately 3.5 MGD.  Flow from each aeration basin enters the pump station from a 

screened aeration basin outlet structure where it is pumped to the effluent reservoir via 

a 16-inch to 48-inch chlorine contact pipe.  

 

The force main/chlorine contact pipe conveys treated effluent from the effluent pump 

station to the storage reservoir.  This pipe is approximately 1,250 feet long (i.e., 600 feet 

of 16-inch and 650 feet of 48-inch pipe) and is constructed of 16-inch diameter PVC 

pipe.  The 48-inch chlorine contact pipe is cement–lined, coated, welded steel pipe.  

The force main and the chlorine contact pipe provide the necessary flow detention for 

disinfection prior to discharge into the storage reservoir.  The force main/chlorine 

contact pipes are designed to allow a 30 minute chlorine contact time at a design 

PWWF of 3.0 MGD.   

 

The treatment plant chlorine system is made up of two 1-ton chlorine gas cylinders that 

are stored in the chlorine storage room at the treatment plant control building.  The 

chlorine storage room is ventilated and also contains a chlorine leak detector that 

activates local alarms at the plant when it detects concentrations of chlorine above one 

part per million.  The 1-ton cylinders are transported to and from the treatment plant via 

trucks and are loaded and unloaded into the chlorine storage room via a dedicated 

electric hoist.   

 

The chlorine system also contains three chlorinators that are used to inject chlorine 

solution to different treatment plant processes.  Two of the chlorinators have a 

maximum 400 pounds per day (PPD) capacity and the third chlorinator has a 200 PPD 
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capacity.  The No. 1 chlorinator serves to disinfect effluent at the effluent pumping 

station.  The No. 2 chlorinator is used for irrigation chlorination and the No. 3 chlorinator 

is used for odor control at the Linda Lane Pump Station.   

 

The chlorination system at the treatment plant serves the following three purposes: 

 

 Used to pre-chlorinate the Linda Lane Pump Station for odor control. 

 Chlorinate effluent at the irrigation pump station prior to sprinkler irrigation. 

 Effluent disinfection into the storage reservoir. 

 

Chlorination of the effluent prior to entering the effluent reservoir is required in order to 

maintain an average monthly effluent Coliform level of 23 MPN as mandated by the 

CRWQCB WDRs.  Operators report, based on maintaining a 5 mg/L chlorine residual at 

the discharge of the chlorine contact pipe, current effluent chlorine dosage rates range 

from 90 to 120 pounds per day in the summer to 100 to 150 pounds per day during 

winter months.   

 

Disinfection of the effluent prior to irrigation is not required but it is recommended in 

order to protect treatment operators.  Pre-chlorination of the Linda Lane Pump Station is 

only required as needed to control odors at the pump station and headworks. 

 

The plant contains an effluent storage reservoir with a maximum capacity of 

approximately 650 acre-feet (ac-ft) (i.e., 212 MG) at the spillway elevation of 1,432 feet.  

Treated water is stored in the effluent reservoir until such a time the treated effluent can 

be applied to the City’s irrigation facilities, typically during April to October, when rain 

amounts are minimal.  WDRs mandate the City cannot operate its effluent irrigation 

facilities during and no sooner than 24 hours after a rain event.  Furthermore, the 

CRWQCB has stipulated the maximum reservoir level must not exceed 1,430 feet 

(i.e., 2 feet of free board below the spillway elevation), thus limiting the reservoir 

capacity to 600 ac-ft. 
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In April 2006, City operators determined the effluent reservoir was exceeding its 

mandated reservoir level of 1,430 feet.  This was due to a number of factors including:  

 

 Three months in the 2005-2006 rain year matching the 100-year rain event for 

that period.  Rain in 2006 for the months of March and April exceeded the 

100-year event by 150%. 

 Based on the WDRs, on average there are typically 63 days when conditions are 

right for the City to irrigate between January through April.  In 2006, the number 

of available irrigation days for effluent irrigation was reduced by one-third 

preventing City operators from discharging onto the irrigation fields. 

 Severe I&I entering the treatment plant from the collection system (a significant 

portion of this I&I was later determined to be from high lake levels flooding open 

sewer clean-outs along private properties near the lake).   

 

In order to prevent the effluent reservoir from overflowing, the City applied 

approximately 26 MG of chlorinated and treated effluent onto the City’s irrigation fields 

from April 13, 2006 to April 24, 2006.  Of the amount that was discharged onto the 

irrigation fields, approximately 3.0 to 6.0 MG of treated effluent and rainwater was 

released from the treatment plant site in violation of the CRWQCB WDRs.  As a result, 

the CRWQCB issued CDO No. R5-2007-0010, requiring the City perform several 

upgrades to their effluent irrigation system and to submit a Master Sewer Plan. 

 

In response to the April 2006 emergency release of treated effluent from the treatment 

plant effluent reservoir discussed above, and to add irrigation capacity for future City 

growth, the CRWQCB required the City make modifications to the treatment plant 

effluent irrigation system.  The following are the main components of the 2007 Effluent 

Irrigation System Expansion:   

 

 Irrigation spray fields were increased in size from 242 acres to 332 acres.   

 Two new tail-water pump stations were constructed to capture and return runoff 

from the new spray irrigation fields. 



 
City of Lakeport Wastewater System Improvements Project PER                              29 

 A third 125-Hp vertical turbine pump was added to the existing irrigation pump 

station to increase the effective capacity (i.e., two pumps operating) of the station 

to approximately 2,800 GPM.   

 A new magnetic flow meter was installed at the Linda Lane Lift Station to better 

monitor influent flows. 

 A diversion ditch bypass pipe was installed to intercept surface runoff and divert 

it away from the plant’s recapture basins, thus increasing the storage capacity of 

the basins for effluent storage. 

 

Runoff from the irrigation fields is collected in a system of diversion ditches and recycle 

pumping stations that collect irrigation runoff and transport it to Recycle Reservoir No. 1.  

Recycle Reservoir No. 1 is an earthen reservoir with a storage capacity of 

approximately 3.5 ac-ft.  Recycle Pumping Stations 2, 3, and 4 collect runoff from the 

individual irrigation areas and pump it back to Reservoir No. 1.  Recycle Pumping 

Station No. 1 contains two vertical turbine pumps (10-Hp and a 15-Hp) that maintain 

Reservoir No. 1 levels based on reservoir level switches.  Runoff is pumped back to the 

overland disposal fields.   

 

The existing WWTP Process Diagram is shown in Appendix G.  A summary of the 

design criteria for the existing facilities can be found in Appendix G as well. 

 

C. Growth:   

 

The City primarily consists of residential homes and commercial properties and has an 

estimated population of 5,200.  Currently, the City has 2,325 sewer connections located 

within the service area boundary.  This equates to approximately 2,474 RUEs according 

to the Draft Water and Sewer Rate Study.  Given the current interest in northern 

California real estate, one should anticipate a low growth rate during the upcoming 

years as the economy continues to recover.  

 

The current WWTP has an existing ADWF capacity of approximately 0.53 MGD as 

indicated in the new WDRs.  The ADWF capacity is based on the ability of the WWTP to 

store and dispose of the annual effluent volume generated by the City.  The design 
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PWWF capacity of the plant is estimated at 3.0 MGD.  Based on recent historical plant 

flows and the City’s ongoing I&I reduction program, the estimated peak flow at the plant 

is currently about 2.8 MGD.     

 

As previously discussed, based on the City’s current general plan and proposed 

developments submitted to the City’s planning department, it is estimated that over the 

next 20 years there will be a 1.1% growth rate equating to approximately 630 RUEs 

added to the City’s wastewater collection system.  Of these future RUEs, about 

520 RUEs would be added to the City’s main sewer area that is currently being served 

by the WWTP.  This would result in an ADWF at the treatment plant of roughly 

0.48 MGD at year 2028.  Therefore, there is adequate treatment capacity to 

accommodate planned future development.  No components of the recommended 

projects herein will result in growth inducing impacts. 

 

V. ALTERNATIVES CONSIDERED 

 

A. Description:   

 

Descriptions of the reasonable alternatives considered in planning solutions to meet the 

identified needs of the wastewater collection and treatment systems are summarized in 

Table 2. 
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TABLE 2 
City of Lakeport 

Wastewater System Improvements Project 

Alternatives Considered 
Wastewater Collection System Alternatives   Comments   

 
1. 

 
A. 

 
Implement I&I reduction projects in subservice areas 
9B, 9C, 3C, and 4B as shown in Figure 2 and 
detailed in Appendix E. 

  
Eliminates sewer surcharging and potential 
sanitary sewer overflows in these areas during 
peak rain events.  Estimated I&I reduction as 
much as 0.41 MGD could result. 
 

   

B. Implement all high priority I&I projects 
recommended in the 2008 MSP. 
 

 Eliminates more sewer surcharging and capacity 
issues within the collection system, but is cost 
prohibitive for the City. 
 

   

 C. 
 

Do not complete any I&I improvement projects.  Sewer surcharging and sanitary sewer overflows 
would continue to occur during peak rain events, 
violating requirements of the CDO and NOV. 

 
2. 

 
A. 

 
Upsize 8-inch sewer to new 12-inch on Main Street 
from Clear Lake Avenue to 6

th
 Street via pipe 

bursting. 
 

 

 
Alleviates inadequate sewer capacity in this busy 
downtown area during wet weather conditions 
where several sewer overflows have been 
observed. 
 

 B. Complete all recommended 2008 MSP sewer 
capacity improvements. 
 

 

Increases sewer capacities throughout the 
collection system, but is cost prohibitive for the 
City. 
 

 C. Do not complete any sewer capacity improvements. 

 

Sewer capacity issues including surcharging and 
possible overflows will continue to occur. 

 
3.    A. 

 
Replace Clear Lake Lift Station. 

 

 
Replaces aging lift station with one not impacted 
by the flood plain and existing road. 
   

B. No lift station improvements. 

 

Lift station would continue to be subject to 
flooding.  

 
4.    A. 

 
Install new 16-inch ductile iron force main in new 
30-inch steel casing under Highway 29. 

 

 
Provides a reliable, redundant conveyance 
structure at this critical location for most of the 
City’s wastewater from Larrecou Lift Station to 
Linda Lane Lift Station. 
 

B. Rehabilitate existing 72-inch CMP culvert, 8-inch 
and 12-inch force mains, and 8-inch gravity sewer. 
  

 

Improves the poor condition of the existing 
conduit and pipes, but confined space entry 
would still be required for maintenance.  
Additionally, ease of construction is an issue and 
no system redundancy would be provided. 
  

C. Install 16-inch force main and 30-inch casing under 
Hwy 29, with new pump station on the west side of 
Hwy 29, and rehabilitate existing culvert and pipes. 
 

 

Provides a complete long-term solution allowing 
for system redundancy, but is cost prohibitive. 

D. Do nothing. 

 

Leaves a critical portion of the collection system 
in an unreliable and unsafe condition with 
possible future force main leaks and conduit 
structure failure. 
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TABLE 2 
City of Lakeport 

Wastewater System Improvements Project 

Alternatives Considered 
Wastewater Treatment Alternatives   Comments   

  
     

  
1.  A. Replace SCADA and telemetry system. 

 
 Allows City operators to reliably and efficiently 

control and collect data on the wastewater 
collection and treatment systems. 

       

B.  Do nothing.  System will be unreliable with frequent 
communication and equipment failures that 
cannot be resolved, leaving vital wastewater 
facilities at increasing risk of sanitary sewer 
overflows. 

   

      

2.  A. Rehabilitate aeration basin side slopes with new 
shotcrete and remove sludge from basins and thus 
protect dikes from erosion and possible failure. 
 

 Provides complete slope protection and allows for 
use of entire effective volume of basins. 
 

   

B. Install riprap on bottom half of basin slopes and 
remove sludge from basins. 

 May slow down erosion process, but side slopes 
would continue to be undermined and would 
eventually be subject to failure. 
 

C. Subgrade and pave bottom of basins, then install 
shotcrete on side slopes and remove sludge from 
basins. 

 Provides complete slope protection, reducing 
possibility of groundwater contamination, but is 
not necessary as the ponds were compacted to 
be relatively impermeable during their initial 
construction. 
 

D. Do nothing.  Side slopes will continue to be undermined and 
eventually fail, causing substantial loss of original 
capital expenditure, plus incurring substantial 
fines from CRWQCB. 

   
 

 

 

Wastewater Collection System Alternatives:   

I&I Reduction Projects:  In view of the large expenditures required to install parallel relief 

sewers and upgrading of the WWTP, it is imperative the City continue investing in long-

term I&I reduction programs.  Installing relief sewers without correcting major sources of 

I&I will only relieve existing bottlenecks and result in even higher PWWF downstream.  

Sewer systems in poor condition continue to deteriorate and, if not corrected, the 

volume of I&I will only increase with time.  Reducing I&I will result in long-term savings 

to the City by reducing the volume of sewage treated at the WWTP and reducing the 

need for parallel or replacement sewers.   
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The average peak I&I rate for all of the sewers within the City was about 2,400 GPAD 

as measured in the 2008 MSP.  Flow monitoring data indicates there are 11 flow 

monitoring areas that have extrapolated I&I flow rates that are significantly higher than 

the majority of the service areas.  The total net peak sewage flow from the 11 highest 

flow monitoring areas resulting from a 50-year rain storm is about 1.59 MGD, which 

represents about 51% of the total estimated City system peak flow of 3.09 MGD.  In 

addition, these areas only comprise about 300 sewered acres, or 15% of the total 

existing 2,000 sewered acres within the City limits.  Therefore, it appears that 15% of 

the City’s sewered area contributes 51% of the peak flows entering the collection 

system.  While completing all 11 I&I reduction projects would have a significant impact 

on the system flows, the total project cost would be approximately $2.2 million.  This is 

cost prohibitive for the City at the present time when additional improvements are 

needed to correct other system deficiencies.  Therefore implementing four of the six 

highest priority I&I reduction projects in subservice areas 9B, 9C, 3C, and 4B as shown 

in Figure 2 is recommended at this time.  These projects could result in an estimated I&I 

reduction of 0.41 MGD as shown in Appendix E.   

 

In order for these I&I reduction projects to be effective, the City will need to address 

leakage from laterals and private building sewers.  There have been several studies that 

point to sewer laterals and building connections as contributors of up to half of the I&I 

entering a collection system.  In a study for the U.S. Environmental Protection Agency 

(EPA), it was 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 the building connections and private sewer laterals contributed 50% of 

the total I&I into the system.  Therefore, with a continued City commitment to 

substantially reduce I&I from laterals and private house connections, the best that can 

be hoped for in any I&I reduction program is about a 30% reduction.   

 

Currently, the City’s sewer ordinance addresses some of the issues attributed to I&I 

coming from private sewer laterals.  The City’s ordinance requires private laterals be 

periodically cleaned, inspected, and tested for I&I by the property owners at 

predetermined scheduled events, such as when applying for a building or plumbing 

permit.  Furthermore, the City’s ordinance also stipulates that approved cleanouts must 
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Photo 10:  Main Street Sewer Location 

be installed within the existing private sewer laterals whenever the laterals are replaced 

or when the lateral is to be tested.  Testing of private sewer laterals involve an 

exfiltration pressure test that measures the amount of pressure loss within the private 

sewer lateral over a set period of time.  The ordinance stipulates that if the mandatory 

exfiltration test fails, the private property owner would be required to repair the lateral 

and retest, or possibly be fined a noncompliance fee.   

 

Sewer Capacity Improvements:  Trunk sewer design flows and the required sewer sizes 

were determined for the 2008 and 2028 conditions in the 2008 MSP.  Several specific 

improvements were recommended based on the City’s commitment to control and 

reducing I&I in the sewer system.  If I&I reduction goals cannot be achieved, peak 

sewage flows in the system will be higher than estimated, which will result in future 

sewer capacity issues and the need for construction of additional relief sewers and 

treatment plant capacity.    

 

The PWWF for each reach of trunk sewer was determined using the H2OMAP Sewer by 

MWHSoft computer program.  Model results were based on sewer length, diameter, 

slope, capacity, model PWWF, surcharge depth, and recommended replacement or 

parallel sewer.  Using an input sewer 

slope and diameter of the existing trunk 

sewer, together with compiled PWWF, 

the program computed the existing 

sewer capacity.  A total of seven sewer 

improvement projects were identified 

as possibly being needed in the next 

5 to 20 years.  If all of these projects 

were completed the City’s wastewater 

system would be much improved with 

increased capacity and less sewer 

surcharging and sewer system overflows.  However, the total cost to implement all of 

these projects is approximately $1.9 million which is cost prohibitive for the City at this 

time.  Per the 2008 MSP, of the seven recommended improvements, only one was 

identified as being near-term (2008-2013), with four being intermediate-term (2013-
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Photo 11:  Inadequate Force Main Thrust Restraint 

Photo 12:  Example Force Main Casing Detail 

2018), and the other two being long-term (2018-2028).  Therefore, it is recommended 

the near-term project of upsizing the Main Street sewer from an 8-inch to a 12-inch from 

Clear Lake Avenue to 6th Street be completed at this time. 

 

Clear Lake Lift Station Improvements:  The 2008 MSP recommended this lift station be 

replaced and relocated due to several existing deficiencies.  It is a small lift station that 

is located within the flood plain of Clear Lake.  The small size of this lift station makes it 

difficult to access and it appears that some of the concrete manhole walls are showing 

signs of degradation (i.e., exposed aggregate).  The station’s wet well sits in the middle 

of Clear Lake Avenue and requires City operators to perform confined space entry 

during routine maintenance.  Additionally, the station’s pumps and piping are antiquated 

and in need of replacement.  Leaving 

the existing lift station as is would 

continue to be a safety hazard for City 

operators with continued risk of 

flooding during high lake levels. 

 

Highway 29 Force Main Crossing:  As 

indicated in the PACE 1990 inspection 

letter (Appendix F), when the existing 

72-inch CMP culvert was inspected 

more than 20 years ago, the condition of the culvert, force mains, and gravity sewer 

were questionable at best.  The culvert was in danger of structural failure with 

groundwater leaking at the joints, and the 

force mains did not have adequate thrust 

restraints.  This critical portion of the 

City’s wastewater collection system is 

constantly inundated with groundwater 

and is badly in need of improvements.   

 

It is recommended a new 16-inch ductile 

iron force main be installed within a 30-

inch steel casing via directional drilling 
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Photo 13:  (E) 72-inch CMP Location 

under Highway 29 at a location adjacent to the current CMP culvert, but at substantially 

less depth.  This will provide system redundancy for the force mains, with the new 

16-inch force main in service and the existing force mains serving as a backup.  This 

redundancy will allow the City to further investigate how best to rehabilitate the existing 

72-inch culvert and provide proper bracing and support for the existing force mains and 

gravity sewer pipe at a later date.  

 

Consideration was given to reinforcing the 

72-inch culvert and improving the existing 

pipes as a part of this project; however, 

constructability and cost were large factors in 

choosing not to pursue this alternative.  Flows 

in the 8-inch gravity pipe would have to be 

trucked around the crossing during 

construction, and flow in each of the two force 

mains would have to be diverted one at a time 

while the pipe is replaced.  Additionally, the 

existing force mains would have to be braced 

against a CMP with questionable structural 

integrity to make any improvements to the 

pipes.  In order to reinforce the CMP culvert, 

a smaller pipe would have to be installed, 

which would require all of the existing pipe 

anchors and bracing be removed, with the 

stability of all of the components coming into question.  Even if these issues could be 

resolved and the improvements constructed, the pipes would still be extremely deep 

requiring confined space entry for maintenance.  City operators are trained in this area, 

but they do not enter “Permit Required” confined spaces.   

  

The ideal alternative would be for the City to install the new casing and force main, as 

well as to rehabilitate the existing CMP culvert and force mains for complete adequate 

system redundancy.  Additionally, installing a small lift station on the west side of 

Highway 29 would eliminate the need for the 8-inch gravity sewer.  However, to 
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Photo 14:  Aeration Basin Side Slope Failure 

complete all of these improvements is presently cost prohibitive for the City.  As such, 

any improvements beyond installation of the new casing and force main are 

recommended at a later date. 

 

Wastewater Treatment Alternatives:   

SCADA:  The existing SCADA controls system and telemetry system should be 

replaced in order to make operation of the entire collection and treatment system more 

reliable.  It is recommended the existing “hard wire” telemetry system be replaced with a 

radio telemetry system compatible with the City’s current radio system.   

 

Aeration Basin Rehabilitation:  

The aeration basin ABM slope 

protection is failing in many 

locations due to wind and wave 

erosion of the earth from under 

the ABM.  In particular, the access 

ramps into the ponds have seen 

the worst damage to the ABM 

apron.  The continued degradation of the aeration basin slopes and ABM apron may 

compromise the existing earthen dikes.  It is recommended in order to properly repair 

the aeration pond dikes, each aeration basin would be taken out of service temporarily 

over two summers, between June to September, in order to dry the pond slopes.  Pond 

1 should be repaired first since it has a greater extent of damaged dike area followed by 

Pond 2.  The intent is to completely remove the existing ABM for recycle and reuse by 

the City.  The side slopes will be compacted to ensure a solid foundation prior to 

placement of new shotcrete.  Shotcrete will be keyed into the top and bottom of the 

ponds to ensure continuous protection on the side slopes.   

 

The placement of rock riprap along the dike slopes below the existing ABM apron to 

protect the slopes from further erosion was considered as an alternative; however, this 

would only be a short-term improvement.  Riprap will not provide full slope protection 

and will only slow the erosion process, eventually leading to possible failure of the 

dikes. 
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Another considered alternative was to subgrade and pave the bottom of the basins up 

to the keyed in shotcrete side slopes for complete protection from erosion.  However, a 

review of the original aeration basin plans and specifications indicated the intent was to 

construct the treatment ponds to be relatively impermeable.  Refer to Appendix G for 

plans of the existing aeration basins.   

 

As indicated in the plans and specifications, a minimum of 18 inches normal to the cut 

slope and 18 inches of the existing bottom material was removed and replaced with 

compacted embankment material.  Where small lenses of clean sands and gravels were 

encountered they were blended and mixed with surrounding clay and silt soils to form a 

suitable impermeable embankment material.  If large pockets of materials were 

encountered that were not of sufficient clay or silt content to be used as embankment, 

they were removed from the ponds.  Over excavation of the cut slopes was completed 

such that the minimum depth of over excavation normal to the slope was 18 inches.  

Eight inches of the material remaining after over excavation was then scarified, moisture 

conditioned to near optimum moisture content, and compacted to 92% relative 

compaction.  Permeability tests performed by MTI Testing Laboratory Inc., on native 

soils from the two basin sites prior to construction verified these soils were suitable for 

use as reservoir liner material.   

 

B. Design Criteria:   

 

The design criteria used for evaluation of alternatives was taken from the 2008 MSP 

and is based on historical data and industry recognized standards.  Refer to Appendix G 

for the existing WWTP design criteria.  

 

C. Map:   

 

The proposed WWTP and collection system improvements recommended in this report 

are shown in Figure 2. 
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D. Environmental Impacts:   

 

The proposed project alternatives do not appear to have any lasting, significant impact 

on land resources, prehistoric or historic sites, wetlands, flood plain, endangered 

species, or critical habitat.  The project design and construction will need to take into 

account specific mitigation measures for short-term construction related activities, so as 

not to cause any long-term environmental impacts.  The permits for this project will likely 

require similar mitigation measures, which present no major hurdles as long as they are 

included in the construction contract documents and are monitored during the active 

phases of the project.  A preliminary mitigation-monitoring checklist is included in 

Table 3.  These measures will typically be required with all alternatives considered.  

These measures must be included in the construction contract and then adhered to both 

during and after construction of the project where applicable.  Additionally, the City has 

enlisted the services of Environmental Planning Partners, Inc., to prepare compete 

environmental documentation of the project.   

 

E. Land Requirements:   

 

The existing WWTP and all associated wastewater system facilities that will be affected 

by replacement of the SCADA system are located on City property; therefore, no 

additional land will be required for or affected by these improvements.  All collection 

system improvements will be located within the road rights-of-way, or within existing 

easements as much as possible.  Preliminary cost estimates anticipate minimal 

additional easements being necessary, if any. 
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TABLE 3 

City of Lakeport 
Wastewater System Improvements Project 

Preliminary Mitigation Monitoring Checklist 

Mitigation Measure Monitoring Action 

      

Work Area   

    

1. Minimize work area Define limits of work area in contract documents 
and delineate any sensitive areas that are to be left 
undisturbed. 
 

2. Erosion Control Establish erosion control procedures in contract 
documents including sensitive areas to be left 
undisturbed.  Standard practices required by the 
City will be strictly adhered to by the construction 
contractor and enforced by the engineer. 
 

3. Revegetation of Disturbed Areas All areas disturbed shall be seeded and mulched.  
Revegetation shall consist of native species, 
grasses, and forbs.  Revegetation efforts shall be in 
place prior to the return of the wet season and no 
later than October 15th of each season. 

Construction Activities   

    

1. Dust Control Roads and work areas likely to generate dust shall 
be watered during construction activities and swept 
clean where possible. 
 

2. Noise Control Work hours will be limited typically to 7 a.m. to 
7 p.m. in residential areas unless special activities, 
i.e. tie-ins, are required at night during periods of 
low water demand.  

Sensitive Resources   

    

1. Fish Protection Adverse activities on fish shall be minimized by not 
impacting nearby creeks.  Erosion protection efforts 
shall be included as stated above. 

2. Subsurface Cultural Resources Where subsurface cultural materials are 
encountered during construction activities, all 
activities shall be halted within a 150-ft radius and 
an archaeologist called in to examine the artifacts 
and determine if additional mitigation measures are 
required. 
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F. Construction Problems:   

 

Major construction problems are not anticipated for any of the project alternatives.  New 

sewer mains will be constructed adjacent to existing pipelines within existing roads 

and/or utility easements.  Trench dewatering may be required during construction.  This 

is typically true of any sewer main work in this area.  It is anticipated sewer main 

installation will not involve open-cut trenches over 8 feet in depth. 

 

G. Cost Estimates:   

 

Relative costs for alternative project components were considered when determining 

the recommended alternative summarized in Table 4.  Construction and project cost 

estimates for the recommended project are summarized in Table 5.  The estimated 

construction cost of the project is $4,008,000, and the total project cost, including 

indirect costs of $1,147,500, is estimated at $5,156,000.  These costs are based upon 

similar, recent prevailing wage projects bid in northern California.  Project costs have 

been projected forward 2.5% per year for construction in year 2013-2014 based upon 

the typical yearly increase in the Engineering News Record – Construction Cost Index 

(ENR CCI), which presently stands at 9273 for April 2012.  The ENR CCI has been in 

place since 1908 and indexes the cost of construction taking into account 200 hours of 

common labor at a rate averaged over 20 cities, plus 25 cwt of standard structural steel 

shapes, 1.128 tons of Portland cement, and 1,088 board-feet of 2×4 lumber.   

 

H. Advantages/Disadvantages:   

 

The ability of the different alternatives for the necessary wastewater collection and 

treatment improvements were briefly summarized in Table 2.  In general, a project of 

this size, which is financially restricted and substantially defined by the facilities it has 

existing and would like to continue to use, does not have a lot of feasible options.  

Therefore, it was determined a present worth cost analysis was not required due to lack 

of viable alternatives. 

 



 
City of Lakeport Wastewater System Improvements Project PER                              43 

The advantages of the recommended alternative include: 

 

 Reduce ongoing maintenance costs and potential sewer blockages, 

surcharging, flooding, and potential sanitary sewer overflow fines. 

 Reduce I&I by an estimated 0.41 MGD when private lateral replacement is 

complete. 

 Eliminate need for confined space entry and potential leakage of untreated 

sewage into Clear Lake at the Clear Lake Avenue Lift Station. 

 Replacement of critical conveyance structure under Highway 29 providing 

system redundancy and substantial reduction in potential force main leaks. 

 Rehabilitated aeration basins reducing the risk of dike failure and allowing for 

use of the entire effective volume of the basins. 

 Reliable and efficient SCADA and telemetry system throughout the City 

wastewater facilities. 

 

VI. PROPOSED PROJECT (RECOMMENDED ALTERNATIVE) 

 

A. Project Design:   

Construction of the improvements summarized in Table 4 is recommended in 

order to improve upon the reliability of the wastewater collection and treatment 

system for the City.  The project components include: 

TABLE 4 

City of Lakeport 
Wastewater System Improvements Project 

Recommended Project Components 

    

1. Implement I&I reduction projects in subservice areas 9B, 9C, 3C, and 4B. 

   

2. Upsize 8-inch Main Street sewer to 12-inch from Clear Lake Avenue to 6th Street. 

   

3. Relocate and replace Clear Lake Avenue Lift Station. 

   

4. Install 16-inch force main in 30-inch casing under Highway 29. 

  

5. Replace existing SCADA and telemetry system. 

  

6. Rehabilitate aeration basins with new shotcrete side slopes and sludge removal. 
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1. Implementation of the I&I reduction projects as shown in Figure 2 will 

result in decreased flows to the WWTP.  This portion of the collection 

system accounts for about 95 sewered acres and approximately 

0.41 MGD according to the 2008 MSP.  Inspection, repair, and 

replacement of the sewer mains, manholes, and laterals in the public right-

of-way in these areas should begin to alleviate the presence of known 

bottlenecks and sewage flooding.  As previously discussed, in order to see 

significant I&I reduction results, inspection and replacement of private 

laterals to dwellings must be completed at a later date.   

 

2. Upsizing approximately 1,450 feet of the existing 8-inch water main on 

Main Street to a new 12-inch sewer will eliminate surcharging and sewage 

overflows that have been observed in this area during PWWF.  Pipe 

bursting will be utilized in order to minimize traffic impacts to this busy 

commercial area of the City.   

 

3. Relocating the Clear Lake Lift Station to outside the roadway on Clear 

Lake Avenue and raising access above ground and above the flood plain 

will allow for ease of maintenance and operations and eliminate flooding 

that currently occurs during high lake levels.  New pumps and a rail 

system will improve efficiency, operation, and maintenance of the lift 

station as well. 

 

4. Installation of approximately 530 feet of new 16-inch ductile iron force 

main within a 30-inch steel casing via directional drilling under Highway 29 

will provide system redundancy for the force mains.  Having this 

redundancy allows the City to further investigate how best to reinforce the 

existing 72-inch culvert and provide proper bracing and support for 

eventual replacement of the force mains and gravity sewer pipe at a later 

date.  
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5. Replacement of the existing outdated and unreliable SCADA and 

telemetry system will allow City operators to more safely and efficiently 

maintain, control, and service the entire wastewater collection and 

treatment system.  A main SCADA station is recommended at the 

corporation yard, along with remote access to the entire system for 

operators via laptop computers.  Updates will include a computer station 

at the WWTP and operator interface panels at each lift station. 

 

6. Rehabilitation of the aeration pond dikes will entail completely removing 

the existing ABM for recycle and reuse by the City.  Side slopes will be 

compacted to ensure a solid foundation prior to placement of new 

shotcrete.  The shotcrete will be 2.5 inches thick and will be keyed into the 

top and bottom of the ponds to ensure continuous protection on the side 

slopes.     

 

B. Total Project Cost Estimate:   

 

Construction and project cost estimates, including funding alternatives, are summarized 

in Tables 5 and 6.  The estimated construction cost of the project is $4,008,000, and the 

total project cost including indirect costs of $1,147,500, is estimated at $5,156,000.  

These costs are based upon similar, recent prevailing wage projects bid in northern 

California.  These costs have been projected forward to construction in year 2013-2014 

based upon the ENR CCI, which presently stands at 9273 for April 2012.  
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TABLE 5 

City of Lakeport 

Wastewater System Improvements Project 

 Recommended Project Preliminary Cost Estimate 
No. Item Quantity Unit Unit Cost Total Cost 

Construction Costs 

1 Dewater Oxidation Pond No. 1 1 LS $5,000 $5,000 

2 Mobilize sludge removal equipment to Pond 1 1 LS $10,000 $10,000 

3 Remove, transport, dispose of sludge from Pond 1 
1
 420 DT $625 $262,500 

4 Demolish oxidation pond shotcrete side slopes + dispose on site from Pond 1 
2
 120 CY $54 $6,486 

5 Grade & compact 6-inches into sideslopes & install footing to Pond 1 
3
 250 CY $31 $7,763 

6 Shotcrete w/ fibermesh Pond 1 side slopes & footing 500 CY $515 $257,500 

7 Dewater Oxidation Pond No. 2 into Oxidation Pond No. 1 1 LS $5,000 $5,000 

8 Mobilize sludge removal equipment to Pond 2 1 LS $10,000 $10,000 

9 Remove, transport, dispose of sludge from Pond 2 
1
 420 DT $625 $262,500 

10 Demolish Oxidation Pond 2 shotcrete side slopes 
2
 120 CY $54 $6,486 

11 Grade sideslopes & install footing to Pond 2 
3
 250 CY $31 $7,763 

12 Shotcrete Oxidation Pond 2 sides 500 CY $515 $257,500 

13 Place Oxidation Pond No. 2 back into service 1 LS $5,000 $5,000 

14 Resurface dike roadways 240 CY $40 $9,600 

15 Demobilize equipment 1 LS $5,000 $5,000 

16 Oxidation Ponds Subtotal   $1,118,000 

17 Directional drill 30-Inch x 0.25 wall steel casing 530 LF $650 $344,500 

18 16-Inch DIP restrained joint force main 530 LF $100 $53,000 

19 East tie-in to new force main 1 LS $5,000 $5,000 

20 West tie-in to new force main 1 LS $5,000 $5,000 

21 16-Inch Force Main Subtotal   $407,500 

22 I&I Rehab Subservice Area 9B  1 LS $259,000 $259,000 

23 I&I Rehab Subservice Area 9C 1 LS $64,000 $64,000 

24 I&I Rehab Subservice Area 3C 1 LS $104,000 $104,000 

25 I&I Rehab Subservice Area 4B 1 LS $118,000 $118,000 

26 I&I Reduction Subtotal 
4
   $545,000 

27 Pipeburst (E) 8-inch to (N) 12-inch on Main St from Clear Lake to 6th St 1450 LF $160 $232,000 

28 Reinstall laterals to property line with two-way cleanout 30 EA $3,500 $105,000 

29 Replace pavement at launch pit and laterals 31 EA $500 $15,500 

30 Main Street Pipeburst Subtotal   $352,500 

31 Mobilize 1 LS $10,000 $10,000 

32 Excavation 1 LS $4,000 $4,000 

33 Install manhole base & wetwell 1 LS $8,000 $8,000 

34 Install rails, pump, & electrical 1 LS $30,000 $30,000 

35 Backfill excavation 1 LS $3,000 $3,000 

36 Pavement replacement 1 LS $2,000 $2,000 

37 Connect (E) sewers & force main to new lift station 1 LS $3,000 $3,000 

38 Excavate, remove, dispose, backfill (E) lift station 1 LS $10,000 $10,000 

39 Test & demobilize 1 LS $4,000 $4,000 

40 Clear Lake Avenue Lift Station Subtotal   $74,000 

41 Underground electrical at Lift Stations 9 EA $2,000  $18,000 

42 Aboveground electrical at Lift Stations & misc I/O terminations 9 EA $3,000  $27,000 

43 Furnish and install Lift Station RTUs 9 EA $15,000  $135,000 

44 Lift Station ORT 9 EA $3,000  $27,000 

45 Lift Station FAT 9 EA $2,000  $18,000 

46 Furnish and install Control Panel/Computer Work Station at Corporation Yard 1 LS $100,000  $100,000 

47 Furnish and install Control Panel/Computer Work Station at WWTP 1 LS $50,000  $50,000 

48 Add I/O & RTU at Recapture Ponds 4 EA $15,000  $60,000 

49 Add I/O & RTU at Lakeport Blvd Lift Station 1 EA $15,000  $15,000 

50 Add I/O & RTU at Lakeshore Blvd Lift Station 1 EA $15,000  $15,000 

51 Add I/O & RTU at Martin St Lift Station 1 EA $15,000  $15,000 

52 SCADA Programming - Process Control  1 LS $50,000  $50,000 

53 SCADA Programming - Reports 1 LS $50,000  $50,000 
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TABLE 5 

City of Lakeport 

Wastewater System Improvements Project 

 Recommended Project Preliminary Cost Estimate 
No. Item Quantity Unit Unit Cost Total Cost 

54 Computer equipment, licenses, and software 1 LS $50,000  $50,000 

55 WWTP pull wire & terminate 1 LS $10,000  $10,000 

56 SCADA startup & testing (ORT & FAT) 1 LS $25,000  $25,000 

57 Cleanup 1 LS $6,800  $6,800 

58 Equipment info 1 LS $10,000  $10,000 

59 Sewer Pump Station & WWTP SCADA System Subtotal   $681,800 

  

60 Subtotal Construction Cost $3,179,000 

61 Construction Contingency @ 20% $635,800 

62 Inflation Adder for Construction in 2013-2014 @ 2.5% per year $193,100 

63 TOTAL CONSTRUCTION COSTS $4,008,000 

Indirect Costs 

64 Study and Report Phase (PER) $20,000 

65 Design Field Survey @ 6 Days $25,320 

66 Design $418,000 

67 Bidding/Contract Award Services $10,000 

68 Construction Phase Services $356,000 

69 Post-Construction Services $0 

70 As-Built (Record) Drawings $5,000 

71 SubTotal Basic Services $834,000 

72 Resident Project Representative 
5
 $94,600 

73 Additional Engineering Services 

74 Geotechnical Services $0 

75 Construction Phase Surveying $5,070 

76 Easement Acquisition/ROW’s $10,000 

77 Operation & Maintenance Manuals Supplied by Contractor  $0 

78 Assistance w/ Certificates of Participation Funding $0 

79 Environmental Documentation Assistance $0 

80 Assistance with Permits $5,000 

81 SubTotal Engineering Fee $948,670 

82 Engineering Fee Contingency @ 10% $94,867 

83 Engineering Fee Total $1,043,500 

Other Indirect Costs 

84 Administration and Legal $20,000 

85 ROW & Easements Permits $10,000 

86 Environmental Documentation $20,000 

87 Additional Cash Flow Needs for Interim Financing Through Bidding @ 5% for 1 Year $24,000 

88 Bond Counsel for Certificates of Participation (COP) Loan Security $30,000 

89 Other Indirect Costs Total $104,000 

90 TOTAL INDIRECT COSTS $1,147,500 

TOTAL PROJECT COST $5,156,000 

Notes:   
1. Sludge quantity is rough estimate only. 

2. Oxidation Pond side slope removal cost includes PC 200 excavator, 10 CY Dump Truck, two operators, which 
remove 5 CY per hour, plus 15% markup on equipment & labor. 

$270 

3. Oxidation Pond sideslope regarding costs include PC 200 excavator w/ compactor & operator plus 15% markup, 
which grades & compacts 5 CY per hour. 

$155 

4. Refer to 2008 Master Sewer Plan, Table 13 (in Appendix E herein) for summary of sewer grout sealing, manhole 
repair, laterals, & sewer replacement. 

  

5. Construction observation includes 77 days with per diem. 
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TABLE 6 
City of Lakeport 

Wastewater System Improvements Project 
Project Funding Alternatives 

TOTAL ESTIMATED CONSTRUCTION COSTS 
   

$4,008,000 

TOTAL ESTIMATED INDIRECT COSTS 
   

$1,147,500 

TOTAL ESTIMATED PROJECT COST 
   

$5,156,000 

Funding Alternative No. 1 - RD Low Interest Loan         

Grant @ 0% 
   

$0 

Low Interest Loan @ 100% 
   

$5,156,000 

Annual Loan Repayment @ 2.75%, 40 years (CRF=0.0415315) 
   

$214,000 

Annual Reserve Account @ 10% of Annual Debt Services 
   

$21,400 

Annual Estimated Short-Lived Asset Reserve
1
 

   
$38,000 

10% O&M Reserve Account
2
 

   
$195,100 

TOTAL ANNUAL LOAN REPAYMENT 
   

$468,500 

Number of Residential Unit Equivalents (RUEs) 
   

2,474 

Approximate Total Cost Per RUE 
   

$2,084 

Approximate Annual Cost Per RUE 
   

$189 

APPROXIMATE MONTHLY COST PER RUE 
   

$15.78 

TOTAL COP ANNUAL LOAN REPAYMENT
3
 

   
$214,136 

TOTAL COP MONTHLY LOAN REPAYMENT 
   

$17,844.67 

Funding Alternative No. 2 - RD Grant & Low Interest Loan         

Rural Development Grant @ 30% 
   

$1,546,800 

Rural Development Loan @ 70% 
   

$3,609,200 

Annual Loan Repayment @ 2.75%, 40 years (CRF=0.0415315) 
   

$150,000 

Annual Reserve Account @ 10% of Annual Debt Services 
   

$15,000 

Annual Estimated Short-Lived Asset Reserve
1
 

   
$38,000 

10% O&M Reserve Account
2
 

   
$195,100 

TOTAL ANNUAL LOAN REPAYMENT 
   

$398,100 

Number of Residential Unit Equivalents (RUEs) 
   

2,474 

Approximate Total Cost Per RUE 
   

$1,459 

Approximate Annual Cost Per RUE 
   

$161 

APPROXIMATE MONTHLY COST PER RUE 
   

$13.41 

TOTAL COP ANNUAL LOAN REPAYMENT
3
 

   
$149,896 

TOTAL COP MONTHLY LOAN REPAYMENT       $12,491.33 

Notes: 

1.  The short-lived asset reserve is intended to provide the City with the means for accumulating funds to replace equipment and 
materials that have useful lives of 5 to 15 years. 

2.  RD requires sufficient project revenue to cover a 10% O&M increase after restructuring. 
 

  

3.  COP = Certificate of Participation will be used as the debt security method.  A COP is financing in which a share of the lease 
revenues of an agreement are bought, rather than the bond being secured by those revenues. 

4.  Annual loan repayment based on USDA RD intermediate interest rate of 2.75% effective April 1, 2012, through June 30, 2012. 
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C. Annual Operating Budget:   

 

The existing operating budget and most recent audit are included in Appendices H 

and I, respectively.  The City will need to reconsider the income and expenditures, along 

with the new debt service required to repay any loan obtained.   

 

1. Income:  The City’s current wastewater rate schedule was adopted by the 

City Council effective July 1, 2010.  According to this rate schedule and 

the most recent audit, and assuming that the existing active customers 

remain, the minimum annual income should be approximately $1,623,268.  

A Water and Sewer Rate Study is currently being completed by HDR.  

Current and anticipated future wastewater rates are shown in the Draft 

Water and Sewer Rate Study located in Appendix D. 

 

2. Operations and Maintenance (O&M) Costs:  The City’s existing operations 

and maintenance budget will be refined once the City has had the 

opportunity to operate through one year and consider the cost of the 

proposed project.  It is anticipated the O&M budget will be increased by 

the required short-lived assets – see Table 8.  The estimated pro-forma 

O&M annual expenses will be approximately $2,146,100, which includes a 

10% O&M reserve of $195,100 based on the most recent audit.  See 

Table 8 for a breakdown of the 100% loan funding scenario. 

 

An approximate calculation of the short-lived assets currently present in the City’s 

wastewater collection, treatment, and disposal system is shown in Table 7. 
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TABLE 7 

City of Lakeport 

Wastewater System Improvements Project 

Short-Lived Assets Reserve Schedule 

Asset Description 

Replacement 
Period In 

Years 

Total 
Estimated 

Cost 

Estimated 
Annual Cost to 
Replacement 

Traveling screen (bar screen) 10 $35,000 $3,500 

2 C St Pumps 8 $46,000 $5,750 

C St Radio Control Communication 10 $2,400 $240 

Lakeshore Blvd. Pump  8 $8,900 $1,113 

Linda Lane CPU 15 $650 $43 

3 Linda Lane Pumps 8 $66,000 $8,250 

Linda Lane PLC 15 $1,100 $73 

Linda Lane Radio Control Communications 10 $2,400 $240 

2 Clearlake Ave Pumps 8 $10,400 $1,300 

Lakeport Blvd Pump  8 $18,000 $2,250 

2 Martin St. Pumps 8 $14,900 $1,863 

Rose Ave Radio Control Communications 10 $2,400 $240 

Rose Ave.  PLC 15 $1,100 $73 

Rose Ave. U.P.S 15 $200 $13 

Rose Ave Siemens 15 $650 $43 

D.O Probe & pH/DO Meter 10 $2,420 $242 

S32-QUAD Tank & Pump 25 gal. 10 $250 $25 

Spare Aerator 8 $7,700 $963 

Spectrophotometer 10 $950 $95 

Tank & Pump 25 gal. spare 10 $250 $25 

Lakeshore Blvd. Pump 8 $8,900 $1,113 

2 Larrecou Lane Pumps 8 $46,000 $5,750 

Cl2 Gas Detector Analyzer 10 $2,300 $230 

WWTP Chart Recorder, CPU, and PLC 15 $2,700 $180 

WWTP Digital Thermometer  10 $200 $20 

WWTP Lanyard 10 $90 $9 

WWTP Microwave 5 $100 $20 

WWTP Radio Control Communications 10 $2,400 $240 

WWTP Refrigerator 10 $529 $53 

WWTP Safety Body Harness 10 $280 $28 

WWTP Sample Refrigerator 10 $140 $14 

WWTP UPS 10 $250 $25 

Geo Pump Peristaltic Pump 15 $845 $56 

Hand Grinder 13 $70 $5 

S29 2008  10 $425 $43 

Security Monitor 15 $100 $7 

2 Service Vehicles 15 $58,000 $3,867 

Equivalent Annual Replacement Cost: $38,000 

  *Annual Cost Per RUE: $15.36 

 * Assumes 2,474 RUEs Monthly Cost Per RUE: $1.28 
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TABLE 8 

City of Lakeport 

Wastewater System Improvements Project 

Estimated Pro-Forma Expenses (100% Loan) 

 

Annual 
Expense 

*Annual 
Cost Per 

RUE 

*Monthly 
Cost Per 

RUE 

  
  

  
Estimated Pro-Forma O&M $1,951,000 $788.60 $65.72 

Proposed 10% O&M Reserve $195,100 $78.86 $6.57 

Estimated Short-Lived Asset Replacements $38,000 $15.36 $1.28 

Existing 1993-1 Sewer District Improvement Loan $100,000 $40.42 $3.37 

Existing 1993-1 Improvement Loan (10% reserve) $10,000 $4.04 $0.34 

Existing 2007 Series A Loan $55,000 $22.23 $1.85 

Existing 2007 Series A Loan (10% reserve) $5,500 $2.22 $0.19 

Proposed RD Loan @ $5,156,000 $214,000 $86.50 $7.21 

Proposed RD Loan (10% reserve) $21,400 $8.65 $0.72 

 
   

Totals: $2,590,000 $1,046.89 $87.24 

* Assumes 2,474 RUEs       

 
VII. CONCLUSIONS AND RECOMMENDATIONS 

 
Based upon the available information to date, the recommended project consists of the 

items summarized in Table 4.  The advantages of the recommended alternative include: 

 

 Reduce ongoing maintenance costs and potential sewer blockages, 

surcharging, flooding, and potential sanitary sewer overflow fines. 

 Reduce I&I by an estimated 0.41 MGD when private lateral replacement is 

complete.  

 Eliminate need for confined space entry and potential leakage of untreated 

sewage into Clear Lake at the Clear Lake Avenue Lift Station. 

 Replacement of critical conveyance structure under Highway 29 providing 

system redundancy and substantial reduction in potential force main leaks. 

 Rehabilitated aeration basins reducing the risk of dike failure and allowing for 

use of the entire effective volume of the basins. 

 Reliable and efficient SCADA and telemetry system throughout the City 

wastewater facilities. 

 

The total project cost including indirect costs for administration and engineering is 

estimated at $5,156,000. 
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Potential funding sources include the Clean Water State Revolving Fund (CWSRF), 

Community Development Block Grant (CDBG), and USDA RD funding programs.  The 

CWSRF is competitive with projects involving existing wastewater discharge issues 

and/or treatment deficiencies ranking higher for funding than other wastewater system 

deficiencies.  Since the City does not have a great deal of these high priority issues, the 

CWSRF is probably not a viable funding source.  However, the City should continue to 

apply for additional grant funding through the CDBG program for lateral replacement on 

private property. 

 

This report is one of a number of steps towards seeking funding through USDA RD 

which appears to be the most viable funding source for the City.  Maximum grant offers 

typically apply to borrowers from small communities (less than 5,000 people) with an 

MHI of 60% or less than the non-metropolitan State MHI, and sewer rates in excess of 

1.5% of the MHI.  At this time, the City’s average monthly sewer charge per RUE of 

$46.79 for southern customers is currently at 1.6% of the City MHI, while that of $35.41 

for northern customers is at 1.2% of the City MHI.  If the Draft Water and Sewer Rate 

Study is adopted, these rates will increase in future years.  The City MHI of $34,340 

was 60% of the State $57,708 MHI in 2010.  The steps to receive project funding 

through RD are summarized in a preliminary schedule in Table 9.  
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TABLE 9 

City of Lakeport 

Wastewater System Improvements Project 

Preliminary Project Schedule 

Item 
No. Action Target Date 

Completion 
Date 

1 City hires PACE to prepare a PER  03-12 

2 PACE provides draft PER to the City  03-12 

3 PACE submits final PER to the City  04-12 

4 Environmental draft submitted 04-12  

5 
City seeks grant/loan funding from USDA RD based on PER 
recommendations 

04-12  

6 City reviews USDA RD Letter of Conditions 10-12  

7 City directs engineer to proceed with design 11-12  

8 Final design and specifications submitted to the City 05-13  

9 RD and City approves final design and specifications 07-13  

10 City approves advertising for bids 08-13  

11 City invites construction bids 09-13  

12 Construction bids received 10-13  

13 Construction contract awarded 11-13  

14 Begin construction 01-14  

15 Loan closes 02-14  

16 All grant/loan funds spent 10-14  

17 Construction completed 10-14  

18 City begins loan repayment 11-14  
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