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    Estimated Total Project Cost $145M to $183M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Collection Treatment Effluent Disposal Solids Disposal Site 
STEP Facultative 

Ponds 
40% - 50% Reduction in Sea

Water Intrusion (SWI)* 
None East of 

Town 

Permit, Design, 
Mitigate, Mgmt, 
Admin, Escalate

$65M - $81M $21M – $25M $15M – $17M  $1M – $3M $43M - $57M 
 

*Potential utilizing Spray Fields, Storage Ponds, Agriculture Reuse and Broderson Site 

Pros 
• Step collection has primary treatment in the tank and reduces solids. It also facilitates shallow 

trenching and Horizontal Directional Drilling (HDD) where feasible, results in less road impacts 
and traffic nuisance. No manholes or lift stations in roadway and minimal risk of inflow and 
infiltration of groundwater. 

• Facultative Ponds energy usage approximately 600,000 kWh/y and greatly reduces solids 
production and disposal (dredging is required every 20 years).  

• Spray Fields have the greatest disposal capacity and provide future flexibility 
• Agriculture reuse  potentially reduces pumping large volumes from aquifer 
• Broderson leach field provides a direct means to recharge the upper aquifer, provides a moderate 

level of seawater intrusion mitigation and is currently owned by LOCSD. 
• East of town sites are in a low population density area on non-prime agricultural land and in close 

proximity to spray fields and agriculture reuse. When combined they are adequate in size and 
flexibility for future expansion and emergency storage in event of system failure. There would be 
little traffic impact during construction and operation. 

Cons 
• Step collection results in construction and permanent impact on individual property, including 

large footprint, greater amount of yard restoration after installation, maintenance and nuisance of 
regular pumping of septic tank. There are potential odor issues of vents if not properly maintained 
(200 - 500 collection vents located throughout community). Many active on-lot components 
resulting in greater risk of equipment failures. 

• Facultative Ponds require larger footprint (16-20 acres), produce Methane gas (a more powerful 
greenhouse gas than CO2) and have greater construction impacts. Additional chemical treatment 
is required. 

• Spray Field have the greatest footprint, highest land cost, presents potential environmental impact 
associated with trenching of pipelines and export water from the basin which will be detrimental 
to the sustainable yield of the basin. 

• Agriculture Reuse also has low SWI Mitigation 
• Broderson leach field has construction and habitat impacts which will likely occur every 5 to 10 

years. Liquefaction, water application rates, surface erosion and landslip risks are community 
concerns. 

• East of town sites have increased cost and impacts to pipe influent from collection area and return 
treated effluent to Broderson. They also lack acceptance by residents in area 



 
    Estimated Total Project Cost $145M to $183M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Collection Treatment Effluent Disposal Solids Disposal Site 
STEP Biolac 40% - 50% Reduction in Sea

Water Intrusion (SWI)* 
Sub-Class “B” East of 

Town 

Permit, Design, 
Mitigate, Legal 
Mgmt, Admin, 

$65M - $81M $20M – $23M $15M – $17M $1M – $2M $1M – $3M $43M - $57M 
 

*Potential utilizing Spray Fields, Storage Ponds, Agriculture Reuse and Broderson Site 

Pros 
• Step collection has primary treatment in the tank and reduces solids. It also facilitates shallow 

trenching and Horizontal Directional Drilling (HDD) where feasible, results in less road impacts 
and traffic nuisance. No manholes or lift stations in roadway and minimal risk of inflow and 
infiltration of groundwater. 

• Biolac treatment needs a small footprint (8-10 acres) and lower energy usage (800,000 kWh/yr) 
• Spray Fields have the greatest disposal capacity and provide future flexibility 
• Agriculture reuse  potentially reduces pumping large volumes from aquifer 
• Broderson leach field provides a direct means to recharge the upper aquifer, provides a moderate 

level of seawater intrusion mitigation and is currently owned by LOCSD.Sub-class “B” Biosolids 
have lowest capital and O&M costs, allow flexibility to be upgraded and have low acreage 
requirements 

• East of town sites are in a low population density area on non-prime agricultural land and in close 
proximity to spray fields and agriculture reuse. When combined they are adequate in size and 
flexibility for future expansion and emergency storage in event of system failure. There would be 
little traffic impact during construction and operation. 

 

Cons 
• Step collection results in construction and permanent impact on individual property, including 

large footprint, greater amount of yard restoration after installation, maintenance and nuisance of 
regular pumping of septic tank. There are potential odor issues of vents if not properly maintained 
(200 - 500 collection vents located throughout community). Many active on-lot components 
resulting in greater risk of equipment failures. 

• Spray Field have the greatest footprint, highest land cost, presents potential environmental impact 
associated with trenching of pipelines and export water from the basin which will be detrimental 
to the sustainable yield of the basin. 

• Agriculture Reuse also has low SWI Mitigation 
• Broderson leach field has construction and habitat impacts which will likely occur every 5 to 10 

years. Liquefaction, water application rates, surface erosion and landslip risks are community 
concerns. 

• Sub-class “B” Biosolids produce greatest volume of sludge, is the most restrictive disposal option 
and highly dependent on availability of receiver sites. It has the largest carbon footprint: highest 
hauling costs and traffic nuisance and produces lowest quality of sludge (may require additional 
treatment for disposal) 

• East of town sites have increased cost and impacts to pipe influent from collection area and return 
treated effluent to Broderson. They also lack acceptance by residents in area 



 
    Estimated Total Project Cost $163M to $192M 

Collection Treatment Effluent Disposal Solids Disposal Site 
Gravity Biolac 40% - 50% Reduction in Sea

Water Intrusion (SWI)* 
Sub-Class “B” East of 

Town 

Permit, Design, 
Mitigate, Legal 
Mgmt, Admin, 

$83M - $90M $20M – $23M $15M – $17M $1M – $2M $1M – $3M $43M - $57M 
 

*Potential utilizing Spray Fields, Storage Ponds, Agriculture Reuse and Broderson Site 

Pros 
• Gravity collection has less on-lot disturbance and no easement or access required on private 

property. There also is no requirement to haul septage within the collection area 
• Biolac treatment needs a small footprint (8-10 acres)  
• Spray Fields provide future flexibility 
• Agriculture reuse  potentially reduces pumping large volumes from aquifer 
• Broderson leach field provides a direct means to recharge the upper aquifer, provides a moderate 

level of seawater intrusion mitigation and is currently owned by LOCSD. 
• Sub-class “B” Biosolids allow flexibility to be upgraded and low acreage requirements 
• East of town sites are in a low population density area on non-prime agricultural land and in close 

proximity to spray fields and agriculture reuse. When combined they are adequate in size and 
flexibility for future expansion and emergency storage in event of system failure. There would be 
little traffic impact during construction and operation. 

Cons 
• Gravity collection requires larger pipes, deeper trenching and dewatering (resulting in need to 

protect water quality from disposal of collected water), significant soil erosion, and construction 
traffic nuisance. The needed 20 pump stations have permanent impact, requiring additional 
footprint and odor control. There is increased risk of inflow and infiltration of groundwater which 
may require additional monitoring and repair. Gravity collection pipes require cleaning every 2 
years with attendant odors. 

• Biolac has high energy usage (1.1M kWh/yr) 
• Spray Field have the greatest footprint, highest land cost, presents potential environmental impact 

associated with trenching of pipelines and export water from the basin which will be detrimental 
to the sustainable yield of the basin. 

• Agriculture Reuse also has low SWI Mitigation 
• Broderson leach field has construction and habitat impacts which will likely occur every 5 to 10 

years. Liquefaction, water application rates, surface erosion and landslip risks are community 
concerns. 

• Sub-class “B” Biosolids produce greatest volume of sludge, is the most restrictive disposal option 
and highly dependent on availability of receiver sites. It has the largest carbon footprint: highest 
hauling costs and traffic nuisance and produces lowest quality of sludge (may require additional 
treatment for disposal) 

• East of town sites have increased cost and impacts to pipe influent from collection area and return 
t t d ffl t t B d Th l l k t b id t i



 
    Estimated Total Project Cost $165M to $195M

Collection Treatment Effluent Disposal Solids Disposal Site 
Gravity Oxidation 

Ditch 
40% - 50% Reduction in Sea

Water Intrusion (SWI)* 
Sub-Class “B” East of 

Town 

Permit, Design, 
Mitigate, Legal 
Mgmt, Admin, 

$83M - $90M $22M – $26M $15M – $17M $1M – $2M $1M – $3M $43M - $57M 
 

*Potential utilizing Spray Fields, Storage Ponds, Agriculture Reuse and Broderson Site 

Pros 
• Gravity collection has less on-lot disturbance and no easement or access required on private 

property. There is no requirement to haul septage within the collection area 
• Oxidation Ditch treatment has a small footprint (8 acres) 
• Spray Fields provide future flexibility 
• Agriculture reuse  potentially reduces pumping large volumes from aquifer 
• Broderson leach field provides a direct means to recharge the upper aquifer, provides a moderate 

level of seawater intrusion mitigation and is currently owned by LOCSD. 
• Sub-class “B” Biosolids allow flexibility to be upgraded and low acreage requirements 
• East of town sites are in a low population density area on non-prime agricultural land and in close 

proximity to spray fields and agriculture reuse. When combined they are adequate in size and 
flexibility for future expansion and emergency storage in event of system failure. There would be 
little traffic impact during construction and operation.. 

Cons 
• Gravity collection requires larger pipes, deeper trenching and dewatering (resulting in need to 

protect water quality from disposal of collected water), significant soil erosion, and construction 
traffic nuisance. The needed 20 pump stations have permanent impact, requiring additional 
footprint and odor control. There is increased risk of inflow and infiltration of groundwater which 
may require additional monitoring and repair. Gravity collection pipes require cleaning every 2 
years with attendant odors. 

• Oxidation Ditch has energy usage of 900,000 kWh/yr  
• Spray Field have the greatest footprint, highest land cost, presents potential environmental impact 

associated with trenching of pipelines and export water from the basin which will be detrimental 
to the sustainable yield of the basin. 

• Agriculture Reuse also has low SWI Mitigation 
• Broderson leach field has construction and habitat impacts which will likely occur every 5 to 10 

years. Liquefaction, water application rates, surface erosion and landslip risks are community 
concerns. 

• Sub-class “B” Biosolids produce greatest volume of sludge, is the most restrictive disposal option 
and highly dependent on availability of receiver sites. It has the largest carbon footprint: highest 
hauling costs and traffic nuisance and produces lowest quality of sludge (may require additional 
treatment for disposal) 

• East of town sites have increased cost and impacts to pipe influent from collection area and return 
treated effluent to Broderson. They also lack acceptance by residents in area 



 
    Estimated Total Project Cost $210M to $224M 
     

Collection Treatment Effluent Disposal Solids Disposal Site 
Gravity Oxidation 

Ditch 
40% - 50% Reduction in Sea

Water Intrusion (SWI)* 
Sub-Class “B” Tri-W 

Permit, Design, 
Mitigate, Legal 
Mgmt, Admin, 

$81M - $82M $55M $20M – $23M $1M – $2M $1M – $3M $52M - $59M 
 

*Potential utilizing Spray Fields, Storage Ponds, Agriculture Reuse and Broderson Site 

Pros 
• Gravity collection has less on-lot disturbance and no easement or access required on private 

property. There is no requirement to haul septage within the collection area 
• MBR treatment requires smallest footprint (4 acres) and produces the highest quality of effluent. 

As an enclosed facility it will control odors. 
• Spray Fields provide future flexibility 
• Agriculture reuse  potentially reduces pumping large volumes from aquifer 
• Broderson leach field provides a direct means to recharge the upper aquifer, provides a moderate 

level of seawater intrusion mitigation and is currently owned by LOCSD. 
• Sub-class “B” Biosolids have low acreage requirements 
• Tri-W site is already owned by the CSD and is centrally located resulting in less collection pipe 

and easier discharge to Broderson 

Cons 
• Gravity collection requires larger pipes, deeper trenching and dewatering (resulting in need to 

protect water quality from disposal of collected water), significant soil erosion, and construction 
traffic nuisance. The needed 20 pump stations have permanent impact, requiring additional 
footprint and odor control. There is increased risk of inflow and infiltration of groundwater which 
may require additional monitoring and repair. Gravity collection pipes require cleaning every 2 
years with attendant odors. 

• MBR treatment has the highest energy usage (1.3M kWh/yr. EIR indicated 2.1M and expected to 
increase with time) and a high construction nuisance in center of town 

• Spray Field have the greatest footprint, highest land cost, presents potential environmental impact 
associated with trenching of pipelines and export water from the basin which will be detrimental 
to the sustainable yield of the basin. 

• Agriculture Reuse also has low SWI Mitigation 
• Broderson leach field has construction and habitat impacts which will likely occur every 5 to 10 

years. Liquefaction, water application rates, surface erosion and landslip risks are community 
concerns. 

• Sub-class “B” Biosolids produce greatest volume of sludge, is the most restrictive disposal option 
and highly dependent on availability of receiver sites. It has the largest carbon footprint: highest 
hauling costs and in-town traffic nuisance and produces lowest quality of sludge (may require 
additional treatment for disposal) 

• Tri-W location is in center of town near church, library, Community Center, and high density 
residential area and has high visual impact. It has limited flexibility for future upgrades or 
expansion and is distant from spray fields and agriculture reuse. There is a lack of community 
acceptance for this site.



 

 

 
 
 
 
(date) 
 
Dear friends and neighbors, 
 
The Technical Advisory Committee (TAC) has been working hard over the last five months to analyze the 
various components that make up a wastewater system, based on information provided by the County’s 
Project Team. It’s been an educational, as well as challenging opportunity. Early in the process we agreed 
on certain core values that would guide our analysis: 
 

 Affordability Building the most cost-effective system and most advantageous 
financing in the long run 

 Sustainability Designing a system that helps maintain groundwater balance, ensuring 
our source of drinking water for the future 

 Environmental Stewardship Protecting our environmental resources and minimizing 
our carbon footprint 

 Community Valuing the diversity and minimizing the impact on our community 
 Flexibility Leaving our options open to accommodate changing needs and 

opportunities 
 Controllability Minimizing the risks associated with dependence on outside factors and 

parties 
 
After gaining a better understanding of the components of a wastewater project, their estimated costs and 
energy usage, we took a look at some of the possible configurations that would make up a complete 
project. The following analysis gives an overview of four sample projects that represent alternatives to the 
Tri-W (downtown) plan. 
 
Other possibilities will be considered in the next phase of planning, as well as cost-saving and value-
engineering ideas. After the Proposition 218 vote has been passed and the County completes its due 
diligence and preliminary Environmental Impact Review, residents and owners alike will have the 
opportunity to express their preference for the kind of wastewater system they believe best meets the needs 
of the community.  
 
We hope the following analysis is helpful in your decision process for the upcoming vote. 
 
Sincerely, 
 
(individual signatures) 
 
 
Key abbreviations commonly used
AFY Acre feet per year (1 AFY =  
BIOLAC A proprietary name for an extended aeration treatment system using earthen-lined ditches rather than concrete 
I/I Inflow (surface water runoff seeping into pipes) and Infiltration (water entering the collection pipes from groundwater); 
I/I directly impacts load on treatment system. Exfiltration, a related issue, occurs when the pipe leaks effluent into the ground. 
STEP/ STEG  Septic Tank Effluent collection systems. STEP includes a pump to transport effluent from the house to the 
tank near the street; STEG relies on gravity to transport effluent to the tank (no pump necessary). 
SWI Seawater Intrusion (saltwater intruding into the lower groundwater basin) 
WW Wastewater 



Finance Working Group Estimated Costs 
8/28/2007 

Note:  

CAPITAL COST COMPARISON
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ANNUAL O&M COMPARISON
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• These Cost estimates are from the County financial model, soon to be 
released to the public. 



CAPITAL COST COMPARISON OF SAMPLE PROJECTS 
                Draft 8/25/07 

Project Components Project A 
STEP/ Ponds 

Project B 
STEP/ BIOLAC 

Project C 
Gravity/ BIOLAC 

Project D 
Gravity/ Ox Ditch 

Project E 
Gravity/ MBR 

Collection (1) $  65M - $  81M $   65M - $  81M $  83M - $  91M $  83M - $  91M $  81M - $  82M (5) 
Treatment (1) (3) $  25M - $  31M (2) $   24M - $  26M (2) $  23M - $  26M $  26M - $  29M $  55M 
Solids (1)          -0- $     1M - $    2M $    2M - $    3M $    2M - $    3M (4) Included 
Effluent Reuse/ Disposal (1) (6) $  15M - $  17M $     15M - $17M $  15M - $  17M $  15M - $  17M $  20M - $  23M 
Permitting/ Litigation $    1M - $    2M $     1M - $    2M $    1M - $    2M $    1M - $    2M $    1M - $    2M 
Total Construction Costs (1) $106M - $131M $ 106M - $128M $124M - $139M $127M - $142M $157M - $162M 
Escalation to Mid-Point 
(6/2011) 

$132M - $163M $132M - $159M $154M - $173M $158M - $177M $195M - $202M 

Project Costs $  18M - $   24M $  18M - $   24M $   16M - $  21M $   16M - $  21M $   12M - $ 17M 
Treatment Facility Site $    1M - $     3M $    1M - $    3M $     1M - $    3M $     1M - $    3M Value ~       $3M 
Total Project Costs $151M - $190M $151M - $186M $171M - $197M $175M - $201M $210M - $222M 
NOTE: Differences in Treatment costs between this comparison and Fine Screen Table 7.4 are based on detail for various treatments in Table 4.19, with 15% overhead and profit, 
and 8% tax included. 
(1) Includes 15% overhead and profit, and 8% tax on materials. 
(2) Treatment costs associated with STEP/ STEG include full nitrification and denitrification. 
(3) High range includes cost of Belt Filter Press for dewatering solids. 
(4) Due to a higher production of solids for Ox Ditch (4,100 #/day) compared to BIOLAC (3,500 #/day), we would expect the thickening and dewatering, and hauling of solids to 
be approximately 17% higher for Ox Ditch.  
(5) Collection costs for Tri-W were based on Gravity collection system for other projects, less cost of conveyance out of town. Includes 15% overhead and profit, and 8% tax on 
conveyance out of town. 
(6) Does not include land value of Broderson. 
 
 

COST COMPARISON OF ANNUAL O&M FOR SAMPLE PROJECTS (1)  
PROJECT 

COMPONENTS (kWh/yr) 
COLLECTION TREATMENT 

 
SOLIDS 

Disposal (3) 
EFFLUENT REUSE/ 

DISPOSAL 
TOTAL PROJECT 
ANNUAL O&M 

Project A: 
STEP, Ponds (.6M) 

$900k $900 - $1,100k   $30 -   $40k $400 - $500k $2.2 - $2.5M 

Project B: 
STEP, BIOLAC (.8M) 

$900k $900 - $1,100k $200 - $400k $400 - $500k $2.4 - $2.8M 

Project C: Gravity, 
BIOLAC (1.1M) 

$500k $800 - $900k $500 - $700k $400 - $500k $2.2 - $2.6M 

Project D: 
Gravity, Ox Ditch (.9M) 

$500k $800 - $900k $500 - $700k (4) $400 - $500k $2.2 - $2.6M 

Project E: Tri-W, MBR 
(1.3M – 2.1M) 

$800k $1,300k (Included) $400 - $600k 
+ Misc. $400k 

$2.9 - $3.1M 

(1) Costs include 2.5% escalation per year (10.4%) for inflation. 






