
WATER SUPPLY & RESILIENCY OPTION: CONSERVATION 

1. Water conservation includes activities designed to reduce demand, improve efficiency of its use, and reduce losses and waste.
2. Extensive public outreach on best management practices, improved technology, increased awareness of the importance of

conserving limited water resources in California and the increasing costs associated with managing and delivering safe
drinking water supplies has led to extensive voluntary reduction in water demands.

a. Various educational and supportive resources exist, including the Partners in Water Conservation website1 and the
Mobile Irrigation Lab efficiency audit service provided through the Resource Conservation Districts.

3. Regulations are in place to incentivize and/or require retrofits upon sale, standards for products and landscaping, rebates and
best practices to replace less efficient technology, landscaping, development and water-dependent operations.

a. Urban Water Suppliers 2  must have demand management measures (e.g. leak detection programs) and water
shortage contingency plans in place, and achieved a 20% reduction in per-person water use by the year 2020.

b. New development and redevelopment in unincorporated areas must comply with the County’s Water Efficient
Landscape Ordinance, Retrofit to Sell, and Countywide Water Conservation Programs3 as applicable (e.g. the retrofit
to sell program only applies in Los Osos and Nipomo areas).

c. Regulations for post-construction stormwater management and low impact development in new development and
redevelopment include requirements that result in best practices for infiltration of stormwater.

4. The Governor’s 2014 Emergency Drought Declaration required mandatory reduction measures for all water users, and certain 
requirements for water use efficiency became permanent when the declaration was lifted with Executive Order B-40-174.

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 5 

Efficiency Measure 
Water Savings 

(gallons per device or square foot per year) Conversion 
Cost of Conserved Water ($ / AF)6 

Estimated Range 

Toilet 
4,700 3.5 to 1.28 gal/flush -$630 -$190 
680 1.6 to 1.28 gal/flush $1,200 $4,600 

Showerhead 1,400 2.5 to 2.0 gal/min -$3,000 -$2,800 
Clothes Washer 7,100 Not Provided -$760 -$190 

Dishwasher 410 6.7 to 3.5 gal/load $12,000 $19,000 

Landscape Conversion 19 - 25 
@ $2/square foot -$4,500 -$2,600 
@ $5/square foot $580 $1,400 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. Further conservation could be achieved through additional conversion of existing high-water using landscaping, and
addressing leaks and other inefficiencies in existing infrastructure, operations and irrigation systems.

a. Easy to use, incentive-based programs at individual (e.g. rebates) and system (e.g. grants and low interest loans for
capital projects) scales will be necessary to address affordability/costs.

2. The degree to which individuals, communities, businesses and agriculture are willing and able to implement measures to
reduce water use varies due to such things as personal preference, affordability/means, aesthetic and public recreation
priorities, business models/market drivers and production models/crop types.

a. Rate structures can be used to incentivize conservation and must account for ongoing system maintenance costs.
b. Drought emergency & water shortage contingency plans should be in place for short term conservation measures.
c. Accounting for conservation to accommodate additional growth disincentivizes conservation by existing users.

1 https://www.slowaterwiselandscaping.com/Garden-Resources/partners.php 
2 Defined as serving 3000 connections or 3000 acre-feet of water a year or more. 
3 The County establishes and implements conservation programs based on recommendations from Resource Capacity Studies 
via the Resource Management System.  https://www.slocountywwcp.org/ 
4 https://www.ca.gov/archive/gov39/wp-content/uploads/2017/09/4.7.17_Attested_Exec_Order_B-40-17.pdf 
5 The Cost of Water Supply and Efficiency Options in California, Pacific Institute, 2016 
6 The lower the $/AF, the more cost effective the measure. 
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WATER SUPPLY & RESILIENCY OPTION: STORMWATER CAPTURE 

Stormwater capture provides multiple water supply and resiliency benefits by reducing flood risks, recharging surface and 
groundwater supplies, enhancing ecosystems, and improving water quality. Stormwater capture projects can range in 
scale from regional-based reservoirs, wetlands, and recharge basins to on-site/on-farm landscape management and low 
impact development (LID) techniques. Typical project configurations include:  

a. Direct in-channel recharge 
b. In-channel collection and conveyance for off-channel recharge  
c. Decentralized off-channel recharge 

In support of understanding stormwater capture for recharge, the District has partnered with a CivicSpark Fellow for the 
2020-21 service year to carry out research and outreach on opportunities and barriers for projects and programs 
throughout the county. The Water Resources Advisory Committee (WRAC) formed a subcommittee in December 2020 to 
provide input on the Fellow’s efforts in developing a guidance document on stormwater capture as a management strategy. 

FINANCIAL CONSIDERATIONS/TYPICAL PROJECT COSTS 

Typical costs for centralized regional-scale stormwater capture projects1: 

 Annual Supply Low Cost High Cost Local Potential Projects 

Small Projects  280 – 1,500 AF $930 / AF $1,600 / AF 
Several recharge target areas along the Estella River could 

recharge 580 to 1,890 AFY in the Paso Robles Subbasin2     

Large Projects 6,500 – 8,000 AF $570 / AF $600 / AF 
Spreading basins along the Cuyama River could recharge 

up to 4,400 AFY over 10 years in the Cuyama Basin3  

Case study: In 2014, a decentralized off-channel 1-AF recharge basin was constructed by a landowner next to Santa Rosa 
Creek (near Cambria) for a total cost, including permits, of $15,000. The basin captures peak flows and fills up with a 1-2” 
rain event, breaches capacity with a 6” rain event, and recharges captured stormwater into the aquifer within 1-2 days. 
The estimated recharge benefit is about 3 to 5 AF annually.  

District policies for implementing projects are generally limited to forming a Zone of Benefit to plan, construct and 
maintain stormwater capture facilities, and beneficiaries in each Zone must approve the sources of funding. In addition to 
grants and low interest loans administered by State agencies, opportunities for funding includes FEMA Flood Mitigation 
Assistance (FMA) planning, project and technical assistance grants to alleviate recurrent flooding problems. 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. Leveraging existing data, analytical tools, plans, and studies such as 
a. Paso Robles Basin Recharge Siting Feasibility Study for the Huer Huero Creek4 
b. San Luis Obispo County Stormwater Resources Plan 
c. Groundwater Recharge Assessment Tool (GRAT)5 

2. Engagement with stakeholders, public and private landowners, and agricultural and environmental communities  
3. Seeking opportunities for partnerships to secure funding and support for multi-benefit projects 
4. Understanding various challenges including legal (e.g., water rights), downstream user impacts, regulatory (e.g., 

environmental compliance), permitting, funding sources and related application of multiple benefits, project 
ownership/agreements, facility management, landowner incentives, and State/local stormwater capture policies 

5. Evaluating factors such as land use, site suitability (e.g., recharge potential), conveyance, and ongoing operations  

 
1 https://pacinst.org/wp-content/uploads/2018/07/PI_TheCostofAlternativeWaterSupplyEfficiencyOptionsinCA.pdf 
2 GSI Consultants, Inc. 2020. Paso Robles Subbasin Stormwater Capture and Recharge Feasibility Study 
3 https://cuyamabasin.org/assets/pdf/public-final-gsp/Cuyama-Final-GSP-Chapter-7.pdf 
4 https://www.slocounty.ca.gov/Departments/Public-Works/Forms-Documents/Committees-Programs/Sustainable-Groundwater-
Management-Act-(SGMA)/Paso-Robles-Groundwater-Basin/Archived-Documents/2018-01-PRB-Recharge-Siting-Feasibility-Study.pdf 
5 http://www.groundwaterrecharge.org/pdf/GRATPublicLayerViewer.pdf 
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WATER SUPPLY & RESILIENCY OPTION: NACIMIENTO WATER PROJECT OPTIMIZATION 

In 1959, the San Luis Obispo County Flood Control and Water Conservation District (District) secured the contract to 17,500 
acre-feet (AF) of water per year from Nacimiento Reservoir, where 1,750 AF is for lakeside users and 15,750 AF is fully 
subscribed by project Participants. The Project is owned and operated by the District to serve the Participants. These 
Participants are the City of Paso Robles, Templeton Community Services District, Atascadero Mutual Water Company, the 
City of San Luis Obispo, SMR Mutual Water Company, County Service Area 10A and Bella Vista Mobile Home Park. Total 
water delivered since Project operations began in February 2011 is just over 47,000 AF (for deliveries through Sept 2020).   

Future opportunities related to the NWP primarily revolve around maximizing any annual surplus water not needed by the 
Participants. This requires a more coordinated effort between the District and Participants, and could include the 
development of a turn-back pool program to facilitate short-term water transfers and/or the development of storage 
options for NWP water that would otherwise go undelivered. The Paso Robles Subbasin Groundwater Sustainability Plan 
(GSP) conceptualized three projects utilizing NWP water. These are included below and described in more detail in the GSP1.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Average Annual Deliveries and Costs: 

Year2 
Available 

Supply 
(AF/year)  

Subscribed 
Amount 

(AF/year)3 

Average 
Delivery 
(AF/year) 

Average  
Unused Supply 

(AF/year) 

Wholesale  
($/AF) 

Notes 

2011-2016 15,750 9,655 4,119 11,631 ---- NWP water is an untreated (“raw”) water 
supply, and does not reflect costs for 
treatment and delivery to customers. 2017-2020 15,750 15,750 5,607 10,143 $1,050 

Conceptual Projects from Paso Robles Subbasin GSP1: 

Example Project 
Supply 

Potential 
(AF / year) 

Capital 
Costs 

O&M Costs $ / AF4 Notes 

Delivery at Salinas and 
Estrella River Confluence 

2,800 $50 Million $3.14 Million $3,200 At least 4-6yrs for   
Implementation; not including 

time and effort described in 
Specific Consideration #4 below. 

 

Delivery North of City of 
Paso Robles 

1,000 $22 Million $1.35 Million $2,800 

Delivery East of City of 
Paso Robles 

2,000 $32 Million $2.78 Million $2,400 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION OF PROJECTS 

1. Expansion of the delivery system to serve new areas within the County would require (1) additional environmental 
review to comply with CEQA, (2) hydraulic analysis, and (3) a review to ensure consistency with the water right that 
regulates use of the Nacimiento water in SLO County.  

2. The project was developed as a supplemental supply and continues to be operated as such. 
3. In contrast with the State Water Project (SWP), there is not an annual allocation percentage. The 17,500 AF is pre-

established through the District’s contracts with Monterey County Water Resources Agency. However, the District 
has no year-to-year storage at the Nacimiento Reservoir to provide supply management flexibility in the way that 
it does with the SWP supply at San Luis Reservoir. 

4. Project implementation for new purveyors of NWP water is dependent on the District establishing a water 
transfer program which is in the early stages of development but anticipated to be 2+ years out from completion.  

 
1 Conceptual Projects begin on page 9-18, see: https://www.slocounty.ca.gov/Departments/Public-Works/Forms-
Documents/Committees-Programs/Sustainable-Groundwater-Management-Act-(SGMA)/Paso-Robles-Groundwater-Basin/Final-
GSP/Paso-Basin-GSP.pdf 
2 Water year is Oct. 1 to Sept. 30 
3 Full Subscription took effect for the 2017 water year 
4 See Section 9.5.2.1 of the Paso Robles Subbasin GSP for details about cost estimating assumptions 
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WATER SUPPLY & RESILIENCY OPTION: LOPEZ WATER PROJECT SPILLWAY RAISE AND OPTIMIZATION 

The Lopez Lake Spillway Raise Project would involve installing a pneumatically operated spillway gate, consisting of a row 
of steel gate panels supported on their downstream side by inflatable air bladders, on the existing concrete spillway crest. 

1. The project would increase the storage capacity of Lopez Lake. 
2. Increasing storage capacity enables capture of more lake inflow through reduced spillage. Capturing more lake 

inflow increases the amount of water that the lake can reliably supply each year, or its “annual yield.” 

In February 2013, the SLO Flood Control and Water Conservation District Zone 3 retail purveyor-members completed a 
feasibility study of the Lopez Lake Spillway Raise Project.  

1. The additional annual yield of the project was evaluated for a range of spillway gate heights ranging from 2 ft to 12 
ft, which would increase lake storage capacity by 1,900 af and 11,400 af, respectively. 

2. The evaluation assumed that the lake would be operated as it has been historically, and withdrawals would continue 
at 8,730 afy. Any additional water captured by the spillway gate in a given month (i.e., water captured above the 
pre-project crest el. 520 ft) would be removed from the lake and used in that month. In this way, the lake level would 
be returned el. 520 ft to make storage space available for capture again in the following month. 

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

An estimate of total project capital cost was prepared for a 6-ft high spillway gate, which is in the middle of the range of 
gate heights evaluated in the study. 

Item Description Cost 
 Spillway Concrete Raise (6 ft) Construction $1,828,000 
 Design Level Geotechnical Investigation $69,500 
 Dam Crest Raise $3,966,436 
 Shoreline Mitigation $3,380,000 
 Pre-Construction engineering, planning, environmental regulatory permitting $2,310,984 
 Construction Engineering $924,394 
 Administration $462,197 
 Unlisted Items and Contingency $2,310,984 

                                                                                                                       Total $15,252,493 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. The Lopez Lake Spillway Raise Project was found to be technically feasible; however, implementing the project is 
complicated by an array of institutional and regulatory hurdles: 

a. Executing a multi-agency agreement among Zone 3 and the member agencies regarding allocation of the 
additional project yield and cost sharing. 

b. Obtaining a water right permit from State Water Board Division of Water Rights to store and divert the 
project water, and required regulatory permits and approvals from the Division of Safety of Dams (DSOD), 
Army Corps of Engineers, Department of Fish and Game, and the Regional Water Quality Control Board. 

c. Completing Environmental Review under CEQA and NEPA. 
2. After review and careful consideration of the study’s findings and DSOD requirements it was decided not to proceed 

with the project as it was no longer feasible due to an issue with the required freeboard by DSOD. Lack of freeboard meant 
crest height would need to be raised along with the spillway raise.  

3. In 2019 it was decided to shift focus to conducting additional studies/modifications of the spillway structure as 
recommended in a Spillway Condition Assessment Report1. 

4. Current associated efforts are focusing on updating the contracts to address carryover storage. 

 
1 The Final Spillway Condition Assessment for Lopez Dam was completed in April 2019 by GEI Consultants Inc. and reviewed by 
the DSOD in 2020. 
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WATER SUPPLY & RESILIENCY OPTION: SALINAS DAM TRANSFER AND SPILLWAY RAISE 

1. The US Army Corps of Engineers (USACE) owns the Salinas Dam and Reservoir (“Santa Margarita Lake”) and is conducting 
a Disposition Study to evaluate various alternatives for disposing of the dam, including transferring ownership to a local 
agency such as the San Luis Obispo County Flood Control and Water Conservation District (District). 

a. The District is interested in taking ownership of the Salinas Dam and installing the spillway gates that were part 
of the dam’s original design and have the potential to increase the Salinas Reservoir’s capacity from 23,843 
acre-feet (AF) to 41,792 AF. 

b. Installing the spillway gates to increase the Salinas Reservoir’s capacity was identified as an opportunity for 
securing additional water supplies to address needs in San Luis Obispo County 2012 Master Water Report, the 
County’s 2019 Legislative Platform, and the 2020 Paso Robles Subbasin Groundwater Sustainability Plan. 

2. In September 2020, the District sent a letter to the USACE expressing interest in taking ownership of the dam and 
authorizing staff to proceed to coordinate with the USACE and the City of SLO, who holds the water rights to Salinas 
Reservoir’s storage, to evaluate dam ownership considerations. 

3. Next steps include reviewing USACE’s draft Disposition Study in early 2021, starting discussions on ownership models, 
potential beneficiaries, maintenance, uses and long-term capital upkeep and returning to the Board with informed 
recommendations as appropriate.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

1. Preliminary cost estimates for engineering and constructing the dam’s retrofit and expansion are between $30M and 
$50M. 

a. Estimates are based on comparison with other similar projects and do not include those costs associated with 
planning, environmental, regulatory/permitting, etc. 

b. Funding opportunities and partnerships will be explored and pursued at the federal, state and local level, 
including identification of project beneficiaries to cost share. 

2. The additional safe yield was estimated to be up to 1650 AFY (Final EIR for the Proposed Salinas Reservoir Expansion 
Project, pg. ES-1, May 1998). 

 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. The USACE has given the Salinas Dam a safety rating of Dam Safety Action Classification (DSAC) IV, which means it has 
some deficiencies but is considered low risk by the federal government. As such, the USACE has indicated that the 
dam would need to be transferred “as-is”, with the USACE only willing to consider providing minimal funding to 
support retrofit. 

2. The State, as the California Department of Water Resources Division of Safety of Dams (DSOD), has indicated that 
seismic rehabilitation of Salinas Dam would be required if the dam were to transfer to fall under State regulation. Any 
retrofit or structural improvements, including expanding the dam’s capacity, will require coordination with and 
approval by the DSOD following the District’s acquisition of the dam.  

3. Since the USACE has indicated they are unlikely to install the gates, ownership of the dam would need to be 
transferred from the federal government to a local agency to pursue the opportunity. This transfer would result in the 
Salinas Dam oversight responsibilities transferring from federal to state jurisdiction and require the dam retrofit and 
expansion to meet any additional requirements from the State. 
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WATER SUPPLY & RESILIENCY OPTION: STATE WATER PROJECT AND WATER MANAGEMENT TOOLS 

1. The proposed State Water Project Contract Amendment will provide SLO County with Water Management Tools (WMT) 
to address local water needs and develop water management strategies that maximize the yield of the State Water 
Project. 

a. Local needs include supply for emergency interties, resiliency during droughts, existing deficiencies in 
groundwater supplies, surface water/groundwater interaction minimum thresholds under SGMA. 

2. Additional capacity exists in the local pipeline to deliver more than 4,830 AFY.  

3. On average, an additional 10,713 AFY has been available to meet water needs in San Luis Obispo County and such tools 
will allow effective use of any additional water including: 

a. Cost recovery through annual and multi-year transfers at market rates ($160/AF in 2008/09; $253/AF in 2013/14) 
b. Selling and storing in the same year to optimize storage in San Luis Reservoir to avoid spills 
c. Transferring water stored outside the District to another Contractor as an additional cost recovery option 

4. The current study seeks to identify ways the WMT can be employed in SLO County and meet the following objectives: 
a. Maintain essential community water supply  
b. Reduce districtwide taxpayer obligation 
c. Create a diversified long-term water portfolio 

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

The WMT will provide functional uses for State Water that has historically been lost to spills and lack of use. 

Year 
Annual 

Allocation % 

Total Water 
Available 
and Not 

Delivered 
(AF) 

Unused 
Water 

(AF) 

Water Lost 
to Spill  

(AF) 

Total Unused 
Water and Water 

Lost to Spill  
(AF) 

Estimated 
Average 

Annual Cost for 
Right to Water 

($/AF) 

Estimated Value of 
Lost Asset & 

Potential Cost 
Recovery 

($) 
2007 60 10,170 0 12,500 12,500 $75 $937,500 
2010 50 7,670 2,201 No Spill 2,201 $75 $165,075 
2011 80 15,170 4,160 6,009 10,169 $75 $762,675 
2012 65 11,420 3,139 No Spill 3,139 $100 $313,900 
2017 85 16,420 6,487 15,267 21,754 $125 $2,719,250 
2019 85 16,420 3,719 18,639 22,358 $125 $2,794,750 

TOTAL 62% 246,410 19,706 52,415 72,121  $7,693,150 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

 
• Ability to treat Subcontractors uniformly is challenging due to varying economic circumstances of 

each/affordability and rates issues 
• Increased cost for Subcontractors to buy water at a market rate and/or increase drought buffer amount 
• Significant barriers to local groundwater storage programs and sales to groundwater users  
• A need to refine/supplement management structures to use WMTs  

o Subcontractors would need to fund self-representation or continue to pay District 
o District needs adequate staffing to use WMTs and administer contracts/programs on a regular, timely 

basis if the District is going to lead State Water efforts 
• Need for very clear contracts/institutional structures/robust monitoring to avoid unintended consequences and 

address specific concerns   
• Use of additional capacity would need to be negotiated with CCWA with mutually beneficial opportunities 

anticipated to be evaluated during the Water Management Tools Study 
• The District would need to act promptly due to imminent spills and/or competition for buyers to avoid losing the 

water/asset and the opportunity to implement cost recovery options  
• Ensure that all stakeholders understand that the tax roll still serves as the financial backstop should beneficiaries 

not make payments   
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WATER SUPPLY & RESILIENCY OPTION: RECYCLED WATER 

Recycled water is specifically regulated by the State Water Resources Control Board (SWRCB). Under Title 22, disinfected 
tertiary recycled water means a filtered and subsequently disinfected effluent commonly used to offset or augment 
potable use1. These uses include:  

a. Urban non-potable use (landscape, construction water) 
b. Agriculture or industrial non-potable use 
c. Groundwater recharge  
d. Surface water augmentation (SWRCB adopted regulations in 2018) 
e. Direct potable re-use (regulations in development by SWRCB) 

In 2014, the District led the development of the multi-agency “Regional Recycled Water Strategic Plan” (Plan). The Plan 
looked at 4 specific study areas in the county and other projects. The Plan summarized finances, regulations, benefits, 
constraints, etc. analysis related to recycled water uses2. Recently, the Paso Robles Subbasin GSP (2019) includes separate 
conceptual projects utilizing recycled water from each the City of Paso Robles and San Miguel CSD. Numerous agencies 
provide wastewater treatment around the County, and many are at various stages of recycled water use. For example: 

a. Completed – Templeton CSD Conjunctive Use project, indirect potable supply via river augmentation 
b. In progress – City of San Luis Obispo recycled water system, retail delivery to offset surface water use 
c. In progress – Los Osos Water Recycling Facility recycled water system, retail delivery to offset groundwater use 
d. Design and Permitting – City of Pismo Beach / Central Coast Blue, potable supply via groundwater injection 
e. Planning – City of Paso Robles recycled water treatment and distribution system, various options 
f. Conceptual – Cayucos Sanitary District recycled water surface water augmentation into Whale Rock Reservoir 

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Example project costs around SLO County: 

 
Supply 

(AF / year) 
Capital 
Costs 

O&M Costs 
($ / YR) 

Wholesale 
($ / AF) Notes 

TCSD Conjunctive 
Use3 

242 $8.0M $323,000 $1,600 
Completed. Received $2.9M grant to offset costs. Does 

not include potable water production costs. 

Central Coast Blue, 
Phase 14 

1,120 
$38 - 
$62M 

$2 - $3M 
$1,900 - 
$4,500 

Currently in design and permitting. Does not include 
potable water production costs. Cost estimate based 

on Class 4 conceptual report classification of Opinion of 
Probable Cost as developed by AACE. 

City of Paso Robles 
Recycled Water 
project in GSP5 

2,200 $22M n/a n/a 
Conceptual Project. O&M and $ per AC / YR not 

provided in Paso Basin GSP 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. Projects outlined above are not District-led efforts and would therefore only apply to the service area(s) of each 
respective agency or partner agencies as opposed to the District/County as a whole.  

2. Detailed financial, regulatory, legal, planning and other considerations can be found in the Regional Recycled 
Water Strategic Plan (2014)2. 

3. Timelines can vary. Agreements, permits, etc. can take years to finalize prior to any construction related timelines.  

 
1 https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/lawbook/rwregulations.pdf 
2 https://www.slocounty.ca.gov/Departments/Public-Works/Forms-Documents/Committees-Programs/Integrated-Regional-
Water-Management-(IRWM)/Grant-Funded-Planning-Documents/Reigonal-Recycled-Water-Strategic-Plan.pdf 
3 Costs per IRWM Prop 84 Funding application materials 
4 Costs estimate provided by Central Coast Blue Project Team 
5 Conceptual Projects begin on page 9-18, see: https://www.slocounty.ca.gov/Departments/Public-Works/Forms-
Documents/Committees-Programs/Sustainable-Groundwater-Management-Act-(SGMA)/Paso-Robles-Groundwater-Basin/Final-
GSP/Paso-Basin-GSP.pdf 
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WATER SUPPLY & RESILIENCY OPTION: PRODUCED WATER FROM OIL EXTRACTION OPERATIONS 

Produced water is co-produced from a producing well along with the oil and/or gas phases during normal production 
operations. This includes water naturally occurring alongside hydrocarbon deposits, as well as water injected into the 
ground 1. SLO County includes two active oil and gas facilities with produced water, or process water, opportunities, 
assuming it would be of suitable quality for its intended use(s): 

Arroyo Grande Oilfield, operated by Sentinel Peak Resources. This site located along Price Canyon Road in the Pismo Creek 
watershed and near the San Luis Obispo Valley Groundwater Basin. Produced water is released into the Pismo Creek aquifer 
in accordance with its operating permits. Opportunities related to this water could benefit both or either the Santa Maria 
Groundwater Basin Northern Cities Management Area, or the San Luis Obispo Valley Groundwater Basin (SLO Basin). The 
Coastal San Luis RCD has performed preliminary planning for the Edna Valley Basin Recharge project, which would utilize 
produced water from the AG Oilfield, and is working with SLO Basin GSA partners for consideration in the in-development 
Groundwater Sustainability Plan (GSP).  

Santa Maria Refinery, operated by Philips 66. The site is located on the Nipomo mesa along Highway 1. Currently, produced 
water is released into the Pacific Ocean as part of the brine disposal. Opportunities related to this water could benefit both 
or either the Santa Maria Groundwater Basin users via the partners of the Nipomo Mesa Management Area (NMMA), 
industrial use or agricultural use. Water supply options with Phillips 66 were evaluated as part of the Supplemental Water 
Alternatives Report2 prepared by the Nipomo Community Services District as a result of the Santa Maria Groundwater Basin 
adjudication process. One potential opportunity was using reverse-osmosis membrane to treat about 270 AF/yr of produced 
water to offset aquifer use by the facility. In August 2020, Phillips 66 announced they will shut down the Santa Maria Refinery 
and associated pipelines in 2023.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Example project costs are below. A few notes: 
• Phillips 66 project does not take into account the announced closure of the facility. The potential project from the 

2013 NCSD report is listed here for historical context. 
• The AG Oilfield project is currently being explored by the SLO Basin GSA Partners. To follow this process, visit 

https://www.slowaterbasin.com/  

Example Project  Supply Potential  
(AF / year) Capital Costs O&M Costs Wholesale  

$ / AF Notes 

Edna Valley 
Basin Recharge  

940 $5 Million3 TBD TBD 
Project proposes indirect benefit to basin 
via recharge along West Corral de Piedra 

and Pismo Creeks 

Phillips 66 
Process Water 

Reuse 
270 $4 Million $800/AF $1,930 / AF 

Assumes $1,130/AF in capital cost 
recovery4. Does not include delivery. 

Capital and O&M costs per NCSD Supp. 
Water Alternatives Report2  

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. The Society of Petroleum Engineers has detailed constraints and considerations related to direct potable use of 
untreated produced water.1  

2. Long-term reliability dependent on operations continuing at current pace. 
3. Potential projects are only at conceptual or early planning stages. Realization of any benefits could take 8-years or 

more, depending on project support and financing. Additional time would be required for permits and regulatory 
review.  

 
1 Per the Society of Petroleum Engineers, https://www.spe.org/en/industry/challenges-in-reusing-produced-water/  
2 Available at https://ncsd.ca.gov/resources/reports-by-subject/#SWAEC  
3 Estimated based on pipeline length of 3.5-miles. 
4 $4 million capital expenses with 20-yr, 2.125% loan (current USDA rural market rate for water infrastructure).  
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WATER SUPPLY & RESILIENCY OPTION: CLOUDSEEDING 

Cloudseeding is a process that takes advantage of weather conditions to increase the amount of rainfall produced from 
clouds. Cloudseeding helps clouds produce more rain by adding tiny particles to the clouds. Cloud seeding does not create 
new clouds; it increases the amount of rainfall from existing clouds. Cloud seeding typically helps existing clouds produce 
10-15% more rainfall than if the clouds were not seeded. 

On December 17th, 2019, the Board of Supervisors approved implementation of a 3-year cloudseeding program for the 
Lopez Reservoir Watershed. The objective is to enhance rainfall in the upper watershed of Lopez Reservoir. The program 
combines seeding by aircraft and ground-based sites. The project is currently in its second year of the 3-year program. 

• Year 1 ran from January 2020 to April 15, 2020 
• Year 2 began December 1, 2020 and will run through April 15, 2021 
• Year 3 to run from 2021-2022, exact dates to be determined 

In addition, the program could add about 2,200 AF stream flow volume to the watershed which may benefit groundwater 
recharge and it is possible that this could incrementally increase the health and vigor of wetland and riparian habitats. 

The first annual report1 summarized operations and weather conditions, assessed program results, and recommended that 
the project continue for the second year.  Annual reports will be available at the conclusion of each year, and both a Final 
Operations Report and Mitigated Negative Declaration will be provided at the conclusion of the 3-year program.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Based on estimates, cloud seeding in the Lopez Lake watershed would add 9-17% more precipitation per seeded rain 
event. Assuming the cost of municipal water is approximately $1,200 per AF, the cost per AF for the Project ranges 
between $20-40 per AF. Using these same assumptions, this program could produce additional municipal water valued up 
to $6,600,000. 

Estimated Costs per Acre Foot and Estimated Benefit/Cost Ratio:  

Seeding Mode Estimated Increased 
Streamflow Estimated Cost Cost/Acre-foot Estimated 

Benefit/Cost Ratio 

    For a 9% Precipitation Increase 
Four Ground AHOGS Dispensers 10,563 $136,000 $12.88 93/1 

Seeding Aircraft 10,563 $268,600 $25.43 47/1 
Combined Ground/Aircraft 10,563 $312,700 $29.60 47/1 

    For a 17% Precipitation Increase 
Four Ground AHOGS Dispensers 20,283 $136,000 $6.71 179/1 

Seeding Aircraft 20,283 $268,600 $13.21 91/1 
Combined Ground/Aircraft 20,283 $312,700 $15.41 78/1 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. The Feasibility Study addressed both the Lopez Lake and Salinas Reservoir watersheds; however due to lack of 
need for a project in the Salinas Reservoir watershed at the time and the absence of any request from a local 
agency, only approval for the Lopez Lake watershed was recommended.  

a. If in the future a need is identified, a request is made for approval of a program for the Salinas Reservoir 
watershed, and funds are secured, staff would return to the Board for approval of the expanded 
program, as well as any necessary CEQA documentation. 

2. If there are any burn scars from recent wildfires within the targeted watershed or nearby watersheds that would 
cause severe runoff, seeding operations cannot be conducted. 

3. Various mitigation measures must be put into place to prevent environmental impacts. 

 
1 https://www.slocounty.ca.gov/Departments/Public-Works/Forms-Documents/Projects/Cloud-Seeding-for-Lopez-Salinas/2020-San-Luis-Obispo-
Annual-Cloud-Seeding-Report.aspx 

9 of 11



WATER SUPPLY & RESILIENCY OPTION: REGIONAL RESILIENCY  

Water supply resiliency is the ability of a water supply system or source to respond to and accommodate change and 
continue meeting needs. For the purpose of this discussion, “change” could be extended downtime for maintenance, system 
failures, effects of climate change, natural disasters, or changes in legal or regulatory environment. Resiliency planning is a 
vital component of any water system, whether the primary source of water is groundwater, surface water, imported water, 
another source, or a combination of these.  

Some areas (Nipomo Mesa, Los Osos, 5 Cities, etc.) have implemented and/or are in process of implementing resiliency 
projects. The Nipomo Supplemental Water Project and Central Coast Blue projects and could serve as examples and 
frameworks for other projects in the future. Costs for the Nipomo project are included below and for Central Coast Blue, 
refer to the Recycled Water page in this Attachment. 

In response to the 2012-2017 drought and in anticipation of future droughts, the District began working with staff from 
other agencies connected to regional infrastructure (commonly referred to as the Countywide Water Action Team or 
“CWAT”) on a “Regional Water Infrastructure Resiliency Plan” (RWIRP). As observed in 2017, areas and agencies in our County 
have risk associated with prolonged droughts. This plan intends to bracket water serving entities into four main categories, 
regarding water supply resiliency risk: limited risk, at risk but with mitigation initiative(s), at risk with unknown mitigation 
initiatives, and at risk with no mitigation initiatives. The plan additionally intends to provide conceptual solutions for those 
water serving agencies with water supply resiliency risk and no mitigation initiatives.  For additional information, see the 
project website1.  

A number of agreements and projects are already in place to provide drought/emergency resiliency. These include City of 
Morro Bay / California Men’s Colony, Oceano CSD / City of Arroyo Grande, Atascadero Mutual Water Company (AMWC) / 
Garden Farms MWC / CSA 23 and others.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Example costs of completed resiliency projects (one large and one small) are included here: 

Project Name Status 
AF/YR 

Potential 
Capital 
Costs 

O&M Costs 
($ / YR) ($ / AF) Notes 

Nipomo 
Supplemental Water2 

Completed 6,200 $31M ~$200,000 ~$2,1003 
Nipomo CSD (lead agency for 

project) received multiple grants to 
offset capital costs related 

AMWC / Garden 
Farms MWC / CSA 23 

Intertie 
Completed Up to 250 $1.8M 

Depends on 
AF/YR 

Per current 
AWMC rates 

~2.5mi pipeline for emergency use 
only. Project costs were offset by 

grant funds. 

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. The institutional model and/or driver for implementing resiliency projects varies greatly depending on geographic 
area and water system source. It could be judicial (i.e. adjudication), regulatory (i.e. UWMP or SGMA), or pro-active 
(i.e. District’s RWIRP). 

2. Resiliency projects noted here are multi-agency and require cooperation and mutually beneficial agreements. 
3. The State recently published recommendations for countywide drought resiliency planning4.  This planning effort 

will help to fulfill those requirements and will likely help resiliency projects be eligible for funding programs. 

 
1 https://www.slocounty.ca.gov/Departments/Public-Works/Current-Public-Works-Projects/Regional-Water-Infrastructure-
Resiliency-Planning.aspx 
2 Costs derived from IRWM Grant application submittals and May 2020 General Manager’s report https://ncsd.ca.gov/wp-
content/uploads/2020/05/E1B-F.pdf 
3 Costs do not include local agency treatment and delivery costs 
4 https://water.ca.gov/Programs/Water-Use-And-Efficiency/Making-Conservation-a-California-Way-of-Life/County-Drought-
Planning 
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WATER SUPPLY & RESILIENCY OPTION: DESALINATION 

Desalination is the process of creating fresh, potable water by removing salinity from ocean water or highly saline 
groundwater. Similar projects and processes can also be called “desalter” or “brackish water” treatment, with or without 
direct ocean intakes and/or outfalls. Each of these types of projects are included here given the similarities in treatment 
process. As with many supply options, implementation costs and constraints vary highly with the location and purpose of 
the project. Past desalination actions in SLO County include: 

• Morro Bay constructed a desalination plant in 1992 and expanded it to include a brackish water treatment plant in 
2009. The City uses these facilities for potable supply in conjunction with its State Water deliveries.1  

• In 2015, Public Works presented desalination opportunities, including the Santa Maria Refinery site (see Produced 
Water from Oil Extraction Operations summary of Attachment 2) to the Board of Supervisors and received direction 
to engage with regional partners on desalination opportunities and to specifically engage with PG&E regarding 
opportunities related to the Diablo Canyon Power Plant.2  

• In 2016, the County and PG&E completed a Diablo Canyon Power Plant (DCPP) desalination pipeline feasibility 
study3. With the announced decommissioning of the plant, many assumptions have changed, but an example 
project is included below.  

FINANCIAL CONSIDERATIONS/EXAMPLE PROJECT COSTS 

Example projects below include local and regional projects.  

Example Projects 
in SLO County 

Supply 
(AF / year) 

Capital 
Costs 

O&M Costs  
($ / YR) 

Water Costs 
($ / AF) Notes 

Morro Bay Desal & 
Brackish Water 
Treatment Plant 

Up to 645 -  - 
$1,550 (desal) 

$1,000 (brackish)2 

Costs not included since primary 
facility was built in 1992; desal 

wells recently decommissioned. 

San Simeon Community 
Services District 

Wellhead treatment 
Up to 35 AFY ~$1Million $31,000 

Very low  
(no debt-service)4  

Groundwater intake. Operates at 
high saline levels only; costs were 
offset by significant grant funding. 

DCPP Desalination   
Connection to Zone 3 

1,300 AFY $36.4M $556,000 
$2,100  

(wholesale cost) 
This is Scenario 2B from the 

report.3 

Example Regional 
Projects in California 

Supply 
(AF / year) 

Capital 
Costs 

O&M Costs 
($ / YR) 

Wholesale 
($ / AF) 

Notes 

City of Santa Barbara 
Desalination Plant 

3,125 AFY 
$116 

Million5 
$1.4M (standby) 

to $4.1M (full) 
Varies based on 

production 
Originally built in 1992, stand-by 
for years, re-equipped in 2017 (?) 

Carlsbad Desal. - San 
Diego Co. Water Auth.6 

48,000 – 
56,000 AFY 

$1 Billion - 
~$2,600 (does not 

include local delivery) 
Sold bonds to pay 75% of 

construction costs.  

SPECIFIC CONSIDERATIONS FOR IMPLEMENTATION 

1. CalAm (in Monterey) recently had a regional desal project denied by the Coastal Commission, in part, because 
they had not exhausted other local options (conservation, optimization, recycled water, etc.). This appears to be a 
precedent-setting decision by the Commission and would need to be addressed in any regional desal. project.  

2. The 2015 Desalination Summary Report presented to the Board of Supervisors details the various 
implementation challenges, including: environmental, energy, demand risk, policy, regulatory, etc.3  

3. Small scale, indirect intake desalination could be a water source for coastal communities with limited supplies. 

 
1 See City of Morro Bay 2015 UWMP: https://www.morro-bay.ca.us/DocumentCenter/View/9696/2015-UWMP-FINAL?bidId= 
2 See Board of Supervisors item 16, 8/25/2015: https://agenda.slocounty.ca.gov/IIP/sanluisobispo/agendaitem/details/5038 
3 See https://www.slocounty.ca.gov/Departments/Administrative-Office/Forms-Documents/Diablo-Canyon-Closure/Desalination-
Project-Documents/Diablo-Canyon-Desalination-Pipeline-Feasibility-St.pdf 
4 As a Disadvantaged Community (defined by the State of California), SSCSD was eligible for zero cost match grants.  
5 Includes Initial costs (1991), re-startup (2016), and pipeline costs (TBD). Additional info here https://www.santabarbaraca.gov/...  
6 Information for table derived from https://www.sdcwa.org/sites/default/files/desal-carlsbad-fs.pdf  
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