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Project Team

Town of Windsor
• Richard Burtt (Public Works Director/Town Engineer)

• Bill Daida (Assistant Town Engineer)

• Craig Scott (Associate Engineer/Project Manager)

RMC Water and Environment
• Dave Richardson (Program Management Assistance/Financing)

CH2M HILL
• Joe Green-Heffern (Consultant Project Manager)

• Andrea Gardner (Environmental Review)

• Mark Rockel (Habitat Equivalency Analysis)

Data Instincts
• Lisa Brew-Miller (Stakeholder Outreach)
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Agenda

Introductions
Background & Need for Recycled Water Storage
Project and Study Overview
Key Study Findings
Habitat Equivalency Analysis (HEA) 
Costs and Financing
Regulatory Agency and Resident Feedback
Conclusions and Next Steps
Questions 
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Eastside Road Storage Project Site Location
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Town Purchased Site for Recycled Water Storage in 1991

Eastside Road 
Storage Project 

(ERSP)

6

Ponds S & T Concepts Included in 2001 Master Plan/EIR

Pond S – 125 MG Storage

Pond T – 150 to 250 MG 
Storage

Pipeline and pump station

Mitigation for oak impacts

Map from prior study (2001)
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Recycled Water Reuse and Discharge

Data from 2004 Annual Monitoring Reports

Monthly Recycled Water, Irrigation, and Discharge
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Recycled Water Reuse, Discharge and Storage

Data from 2004 Annual Monitoring Reports

Recycled Water Irrigation, Discharge,
and Resulting Storage

Pond Volume
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Seasonal Storage Needed for Compliance & Reliability
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ERSP Objectives 

Provide urgently needed recycled water storage 
• Minimum 125 MG by 2011
• 215 MG by 2024 

Maximize overall community and environmental 
value of the Town’s 168 acre site
Maximize potential potable water offsets from 
increased use of recycled water
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Preliminary Studies Needed to Evaluate Site Conditions 
and Configurations before Design and Permitting 
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Phase 1 - Preliminary Engineering
• Phase 1A - Preliminary Analysis

• Council Considers next steps (August 1st 2007)

• Phase 1B - Preliminary Design & Environmental Review

Phase 2 - Final Design & DSOD Review

Phase 3 - Construction

Phase 4 - Filling and Startup

Project and Study Overview 

just completed
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Preliminary Project Timeline
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Purposes of Phase 1A - Preliminary Analysis

To identify a preferred configuration that can be 
reviewed by Town and carried forward into 
environmental review and preliminary design.
To provide initial technical and environmental data 
needed for project planning and environmental review 



8

Eastside Road 
Storage Project 

(ERSP)

15

Overview of Phase 1A Study

Stakeholder Outreach
Assess Feasibility, Configurations and Cost

• Topographic Mapping
• Geotechnical Feasibility
• Develop Storage Alternatives

Potential Environmental Impacts and Mitigation
• Woodland inventory and other biological surveys
• Habitat Equivalency Analysis (HEA) 
• Onsite/offsite mitigation potential

Comparison of Alternatives
Identification of Implementation Requirements

• Environmental Compliance (CEQA) requirements
• Permitting
• Financing Options
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Program Established for Sustained Stakeholder Outreach

Public information meeting 
on March 28th

Backgrounder, news ads 
and letters to neighbors
ERSP website at 
www.windsorwaterrecycling.com

Data Instincts fielding 
inquiries
Site tour for permitting 
agencies on July 11th

Future meetings 
coordinated with CEQA 
process 
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Review Findings Regarding Feasibility & Alternatives
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Geotechnical Feasibility

Similar geology both sites

No fatal flaws apparent

Embankment dams utilize 
primarily onsite materials

Line ponds

Ponds under CA State Dam 
Safety Jurisdiction
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Storage Analysis Methodology

Layout Considerations
• Excavate borrow for dam 

embankments from pond
• 3H:1V slopes for stability 

and lining
• Utilize topography

Alternatives 
• Small (1) - Sites S and T
• Medium (2) - Sites S and T
• Large (3) – Site T only

Output
• Earthwork quantities for cost
• Footprint for environmental 

impacts and mitigation
• Storage volumes and 

elevations for operations
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Alternative Pond Characteristics, Feasibility and Costs

Consideration 1S 1T 2S 2T 3T

Facility Characteristics
Pond Size small small medium medium large
Storage Capacity (MG) 145 140 220 215 280
Disturbance Footprint (AC) 22.4 21.6 27.3 25.9 29.7

Geotechnical Feasibility
Apparent Fatal Flaws none none none none none
Potential Size Constraints no no yes no yes
Zoned Embankment Dams 2 1 2 1 1
Pond Lining Needed yes yes yes yes yes

Estimated Cost
Construction (MM) $26.2 $21.4 $36.8 $27.6 $32.3
Annual Energy/Operating (MM) $0.24 $0.24 $0.26 $0.27 $0.29

Costs in 2010 dollars

Pond Alternative
Consideration 1S 1T 2S 2T 3T

Facility Characteristics
Pond Size small small medium medium large
Storage Capacity (MG) 145 140 220 215 280
Disturbance Footprint (AC) 22.4 21.6 27.3 25.9 29.7

Geotechnical Feasibility
Apparent Fatal Flaws none none none none none
Potential Size Constraints no no yes no yes
Zoned Embankment Dams 2 1 2 1 1
Pond Lining Needed yes yes yes yes yes

Estimated Cost
Construction (MM) $26.2 $21.4 $36.8 $27.6 $32.3
Annual Energy/Operating (MM) $0.24 $0.24 $0.26 $0.27 $0.29

Costs in 2010 dollars

Pond Alternative
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Storage Analysis – General Findings

Similar operational features 
at Pond S or T

• Existing piping and pump 
stations to fill

• New pump station to drain
• Similar pump head/energy

T has greater max capacity 
• 220 MG at Pond S
• 280 MG at Pond T

S has more earthwork (two  
dams) and larger footprint
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Storage Analysis Findings – Cost Effectiveness

Unit Capital Costs (with 
mitigation) $119 to $194 
thousand per million gallons

• Decreases for larger pond 
sizes 

• Lower at Site T than Site S

ERSP costs in lower end of 
range of alternatives being 
considered by Santa Rosa

Cost
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Preliminary Biological Surveys and Results

Rare plant surveys
• One CNPS Category 4 plant found
• One survey remaining

Reconnaissance wildlife survey
• Special-status amphibian breeding habitat not observed, 

species not likely to occur
• California red-legged frog habitat assessment may be required
• Northern spotted owl habitat assessment should be conducted
• Several preconstruction surveys recommended 

Wetland delineation
• Seasonal wetlands present on Pond S site
• Jurisdictional intermittent drainages present on both sites

Tree survey – information on size, species, and 
condition of 5,608 trees collected
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Estimated Impacts and Mitigation

Consideration 1S 1T 2S 2T 3T

Habitat Disturbance 
Oak Woodland (acres) 15.9 19.2 19.8 23.2 25.9
      Number Trees 1,366 1,292 1,652 1,528 1,685
Grassland (acres) 3.4 2.3 4.5 3.1 4.5
Seasonal Wetland (acres) 0.5 0 0.5 0 0
Riparian Drainage (acres) 0.1 0.3 0.1 0.3 0.3

Mitigation
Oak Woodland & Grassland onsite onsite onsite onsite onsite
Seasonal Wetland/Drainage primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite

Pond Alternative
Consideration 1S 1T 2S 2T 3T

Habitat Disturbance 
Oak Woodland (acres) 15.9 19.2 19.8 23.2 25.9
      Number Trees 1,366 1,292 1,652 1,528 1,685
Grassland (acres) 3.4 2.3 4.5 3.1 4.5
Seasonal Wetland (acres) 0.5 0 0.5 0 0
Riparian Drainage (acres) 0.1 0.3 0.1 0.3 0.3

Mitigation
Oak Woodland & Grassland onsite onsite onsite onsite onsite
Seasonal Wetland/Drainage primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite

Pond Alternative

Either site will require the same biological resource permits (CDFG, 
RWQCB, USACE, and potentially USFWS/NOAA Fisheries)
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Review of CEQA Requirements

New information from recent 
analyses shows that:
• Project may have new significant 

effects
• Significant effects previously 

examined may be more substantial 

Recommend Supplemental 
EIR focusing on:
• Air quality
• Oak woodland
• Jurisdictional wetlands/waters
• Special-status plant and wildlife 

species
• Soils

Build on prior Town of Windsor Water 
Reclamation Master Plan Environmental Impact 
Report
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Recommended Storage Alternative – Pond 2T
Consideration 1S 1T 2S 2T 3T 2T+1S

Facility Characteristics
Pond Size small small medium medium large large, phased
Storage Capacity (million gallons) 145 140 220 215 280 360
Disturbance Footprint (acres) 22.4 21.6 27.3 25.9 29.7 48.3

Geotechnical Feasibility
Apparent Fatal Flaws none none none none none none
Potential Size Constraints no no yes no yes no
Zoned Embankment Dams 2 1 2 1 2 3
Pond Lining Needed yes yes yes yes yes yes

Habitat Disturbance 
Oak Woodland (acres) 15.9 19.2 19.8 23.2 25.9 39
      Number Trees 1366 1292 1652 1528 1685 2894
Grassland (acres) 3.4 2.3 4.5 3.1 4.5 6.5
Seasonal Wetland (acres) 0.5 0 0.5 0 0 0.5
Riparian Drainage (acres) 0.1 0.3 0.1 0.3 0.3 0.4

Mitigation
Oak Woodland & Grassland onsite onsite onsite onsite onsite primarily 

onsite
Seasonal Wetland & Drainage primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite

Estimated Costs
Construction & Mitigation (MM) $28.2 $22.3 $38.8 $28.5 $33.2 $66.3       

(PV)
Unit Cost (thousand $ per MG) $194 $159 $176 $132 $119 $184
Annual Energy/Operating (MM) $0.24 $0.24 $0.26 $0.27 $0.29 $0.27/$0.51  

initial/final

Pond Alternative
Consideration 1S 1T 2S 2T 3T 2T+1S

Facility Characteristics
Pond Size small small medium medium large large, phased
Storage Capacity (million gallons) 145 140 220 215 280 360
Disturbance Footprint (acres) 22.4 21.6 27.3 25.9 29.7 48.3

Geotechnical Feasibility
Apparent Fatal Flaws none none none none none none
Potential Size Constraints no no yes no yes no
Zoned Embankment Dams 2 1 2 1 2 3
Pond Lining Needed yes yes yes yes yes yes

Habitat Disturbance 
Oak Woodland (acres) 15.9 19.2 19.8 23.2 25.9 39
      Number Trees 1366 1292 1652 1528 1685 2894
Grassland (acres) 3.4 2.3 4.5 3.1 4.5 6.5
Seasonal Wetland (acres) 0.5 0 0.5 0 0 0.5
Riparian Drainage (acres) 0.1 0.3 0.1 0.3 0.3 0.4

Mitigation
Oak Woodland & Grassland onsite onsite onsite onsite onsite primarily 

onsite
Seasonal Wetland & Drainage primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite
primarily 

offsite

Estimated Costs
Construction & Mitigation (MM) $28.2 $22.3 $38.8 $28.5 $33.2 $66.3       

(PV)
Unit Cost (thousand $ per MG) $194 $159 $176 $132 $119 $184
Annual Energy/Operating (MM) $0.24 $0.24 $0.26 $0.27 $0.29 $0.27/$0.51  

initial/final

Pond Alternative
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Habitats and Pond Alternatives
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Valuing Natural Resource Services

Land/Habitat

Ecosystem Services
“The functions a natural resource 
provide for other resources and for 
humans”.

Existence value
Aesthetic value
Preservation of diversity
T&E species

Passive Use

Ecological

Nesting Area for Birds
Breeding Area for Fish
Sediment Stabilization
Water Quality Enhancement
Many Others

Direct Human Uses 
(e.g., Recreational, Commercial)

Bird watching
Hiking
Agriculture
Forestry
Mining
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Habitat Equivalency Analysis

Economic method to determine the present 
discounted value of changes in ecosystem 
services over time
• Supported by Federal Agencies (NOAA, DOI, USFWS, NPS)
• Supported in Federal Court Rulings: Litigation Tested (USA vs

M. Fisher et al. 1997)
• Used on over 80% of NRDA cases
• Used with State Agencies (e.g., CA, TX, VA, SC, NJ, WA, ID, 

LA, FL, OR, others)

Uses an ecological metric
• Discounted service acre years

Eastside Road 
Storage Project 

(ERSP)

30

Consideration of Habitat Impacts With and Without ERSP
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Comparison of Oak Woodland Habitat Impacts

Without ERSP
• Most likely scenario?
• Similar to land-use patterns –

agricultural or residential
• Gradual development 

(assume 100 years)
• Gradual habitat decline over 

time to residual value 

With ERSP
• Loss of Pond 2T habitat in first 

few years
• Maintain option for future 

Pond S.
• Dedication of onsite preserve
• Majority of habitat value 

preserved in perpetuity
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Project Costs

Total Project Cost: $28.5 million (2010 dollars)

Financing/Funding Options:
• Proposition 50 and Proposition 84
• SWRCB Water Recycling Facilities Planning 
• SWRCB Construction Grant Program
• SWRCB State Revolving Fund Program
• Other

Connection Fees/Usage Rates
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Project Costs

Total Project Cost: $28.5 million (2010 dollars)

Partnering with Neighboring Agencies:
• Santa Rosa Storage Partnership
• Sonoma County Water Agency Storage Partnership

Town's Portion of ERSP Project Cost
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Regulatory Agency and Resident Feedback

Field Meeting with Regulatory Agencies
(July 11, 2007):
• California Department of Fish and Game
• North Coast Regional Water Quality Control Board
• NOAA Fisheries
• Not Attending

• US Fish and Wildlife Service
• US Army Corps of Engineers

• No fatal flaws identified

Concerns of Adjacent Property Owners
• Potential Well Contamination
• Visual Impacts
• Construction-Phase Impacts
• Noise
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Project Vicinity
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Conclusions

Additional storage is essential; the need is 
immediate
Construction of one or two ponds on ERSP site 
appears technically feasible
Medium-size pond (approx. 215 MG) at the Pond T 
location is the recommended alternative
HEA indicates onsite mitigation of oak woodland 
impacts by preservation is feasible
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Next Steps

1. Town Council direction to proceed with further 
design and supplemental environmental review 
on the basis of the recommended alternative

2. Town Council direction to pursue full oak 
woodland mitigation through preservation of a 
portion of unimpacted area

3. Authorize negotiation for Phase 1B services
4. Continue a coordinated approach involving all 

stakeholders to maintain project momentum and 
meet critical storage needs
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Questions?




