
Replenish Big Bear: Background, 
Alternatives and Path Forward

May 22, 2024

1



AGENDA

• Background and Purpose

• Alternatives Considered

• Replenish Big Bear Overview

• Milestones to Date

• Path Forward



Presentation Objectives

• Review the drivers for water reuse in the Big Bear Valley and the historical efforts 
and barriers encountered

• Review more recent regulatory and funding developments that make water reuse 
more achievable now than in the past

• Review the different water reuse alternatives for Big Bear Valley that have been 
considered in the past 20 years

• Compare the costs of benefits of the alternatives and why Replenish Big Bear was 
originally selected as the preferred option

• Provide an overview of Replenish Big Bear and status to date

• Discuss potential path forward
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Background 
and Purpose
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Wet/Dry Trends from 
1884 to 2022
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Over

36 Billion
gallons of water 
exported since 

1980
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Big Bear Valley

Lucerne Valley

36+ Billion Gallons



Exploration of Big Bear Water 
Solutions Through the Years
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1964 1974 1975 1986 1991 1995 1998 2000 2004 2005

Investigated 
feasibility of 
creating 
stickleback ponds 
in Baldwin Lake

Facility Plan 
recommended 
temporary effluent 
disposal in 
Lucerne Valley 
until other uses 
could be pursued

Report 
recommends 
valley-wide 
treatment and 
reuse, with 
discharge to 
Baldwin Lake

Evaluated cost 
for reuse of 
effluent within 
Baldwin Lake

Explored
groundwater 
recharge at Sand 
Canyon in 
anticipation of 
updated 
regulations

Evaluated cost 
for treatment 
and discharge 
to Shay Creek

Developed a plan 
to discharge to 
Baldwin Lake and 
Stanfield Marsh for 
habitat benefits

Regulations allow 
first-ever reuse 
within the Valley. A 
permit is issued for 
discharge to 
Stanfield Marsh 
and Baldwin Lake 
and irrigation

BBARWA 
certifies EIR 
for 
groundwater 
recharge at 
Greenspot

Evaluated 
groundwater recharge 
at Greenspot, Van 
Dusen, Shay Meadow 
and Sand Canyon

1977 1996

Big Bear Lake 
Judgement
Allows for reclaimed 
water to be used as 
supplemental 
inflow to the Lake

Mojave Basin 
Adjudication
BBARWA retains 
the right to use 
its water in the 
Big Bear Valley 
in the future



Alternatives
evaluated

Decades of Work to Evaluate 
Possibilities for the Future

Identification of 
Opportunities

Evaluation
& Planning

Alignment
& Funding

Implementation

35 studies
Over

prepared

9

Partner 
Agencies5

million 
in grants to date

1964- 2024

60 years
of work to 

advance local 
recycled water use
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$18

Consider 
Path 

Forward



Why Now?
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Why Now?
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Regulations
After decades of planning, 
the regulatory landscape 

is favorable to reuse within 
Big Bear Valley.

Funding
State and Federal funding 
programs are prioritizing 

water reuse and groundwater 
recharge projects, softening 
the impact to rate payers.

Evidence
Potable reuse projects have 

been in existence for decades 
and have proven to be safe 

and reliable.

Alternatives Evaluated 
Many alternatives have been evaluated, 

providing clarity on the feasibility, 
regulatory and treatment requirements, 

and relative costs and benefits.

Treatment Advances
Advances in wastewater treatment 

technology and water quality 
monitoring demonstrate high levels of 

removal of constituents of concern.



Evolving Regulations
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CALIFORNIA
State Board of 

Health published 
first recycled water 

regulations

1918 1952

CALIFORNIA
was the location of 

107 sites using 
recycled water for 

agriculture or 
irrigation

PORTER-COLOGNE 
WATER QUALITY 
CONTROL ACT 
formed Regional 

Water Quality Control 
Boards with regulatory 
authority over water 

quality

1969 1972

CLEAN WATER ACT
passage gave EPA 

authority to set 
wastewater standards 

for the industry

1991

CALIFORNIA WATER 
RECYCLING ACT
passage set water 
recycling goals for 

the state

2014 2018 2023

FINAL 
GROUNDWATER 

RECHARGE 
REGULATIONS

FINAL 
SURFACE WATER 
AUGMENTATION 
REGULATIONS

FINAL DIRECT 
POTABLE REUSE 
REGULATIONS

Drought (2011–2018)

SUSTAINABLE 
GROUNDWATER 
MANAGEMENT 

ACT (SGMA)

20111975

OCWD’S WATER 
FACTORY 21

became California’s 
first groundwater 
recharge project



Expanded Funding Opportunities 
for Water Reuse 
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Water Infrastructure Finance and 
Innovation Act (WIFIA) provides low 
interest loan funding for up to 80% of 
the project costs for small communities.

2014 2016

California Prop 1 Water Bond Water 
Quality, Supply, and Infrastructure 
Improvement Act Authorizes
$510 million for Integrated Regional 
Water Management Plan projects.

Water Infrastructure Improvements for the Nation 
(WIIN) Act makes US Bureau of Reclamation Water 
Recycling Funding more accessible for new projects to 
receive up to 25% grants.

2020
House of Representatives Community Project 
Funding process reinstates ability to make 
funding requests for specific projects 
(formerly referred to as “earmarks”).



Multi-benefit projects align with federal and state 
funding program goals
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State priorities according to the California Water Action Plan and 
SRF Intended Use Plan

Manage and prepare 
for dry periods

Increase regional self-reliance and 
integrated water management 
across all levels of government

Protect and restore 
important ecosystems

Increase flood 
protection

Continue to fund: Disadvantaged 
communities, water recycling, and 

green projects



Potable Reuse Projects
Permitted groundwater augmentation

Planned groundwater augmentation

Planned reservoir water augmentation

Planned raw water augmentation

(254,745 AFY)

(264,084 AFY)

(121,318 AFY)

(183,000 AFY)

Permitted reservoir water augmentation (33,604 AFY)
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Implementing Reuse Projects is 
a Long and Challenging Path 
That Takes Commitment 
and Perseverance 
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Planning
(multiple years)

Design 
(~ 2 years)

Construction
(2-4 years)

Final 
Discharge 

Permit
Actual 

Construction 
Costs

Begin 
Operation

Program 
Approval

Environmental 
Compliance

Funding



Timeline for Similar Projects
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Pure Water San Diego

May 2019 – May 2026

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Planning, Pilot  & Regulatory 
(2009–2016)

Design 
(2016–2018)

Construction 2019–2026

Pure Water San Diego

Design/Construction (2018 – 2024)

Planning (2014–2019) Design
(2020-2022)

Construction 
(2021–2024)

Pure Water Soquel (Overdrafted Basin, Expedited Schedule)

Planning (2013-2018)

Sterling Natural Resource Center (San Bernadino)

Planning & Regulatory (2015-2022)

Replenish Big Bear
Construction 
(2026-2027)

Pilot & Design 
(2023 – 2026)

Years



Recycled Water 
Alternatives 
Evaluated
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Recycled Water Alternatives 
Evaluated Since 2004
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Van Dusen
Canyon 

Recharge

2004–2005

Imported 
Water

2006

Sand Canyon 
Recharge

2004, 2016

Greenspot & 
Sand Canyon 

Recharge

2016

Greenspot
Recharge

2004–2005, 2016

Irrigation

2005, 2016

Marsh/Lake Discharge 
+ Sand Canyon Recharge 
+ Shay Pond Discharge

2018



Imported Water
• Yield: 1,000 AFY of imported water

• $8,420/AF

• Requires new supply contracts with State 
Water Contractors, may not be possible

• Supply is limited or unavailable during 
drought

• Requires new surface water treatment plant 
to use as potable water source

• For comparison: not sufficient water quality 
to put in the Lake (although this is not 
proposed)

5/22/2024 19

COMPARATIVE ALTERNATIVE



20

Potential Recharge Locations within Big 
Bear Valley Groundwater Basin Subunits
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Van Dusen

Greenspot

Sand Canyon



Groundwater Recharge at Van Dusen Canyon
• Yield: Not estimated in 2004 study

• Recharge rate 1.1 – 1.6 ft/day 

• Recharge water would reach the nearest well 
in 8-13 years.  Additional wells could be 
added to extract the water sooner.

• Considered feasible in 2004 study, but not 
evaluated in 2016 because Greenspot was 
more favorable

• Advanced treatment upgrades and brine 
disposal required for all recharge locations
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ALTERNATIVE Not Evaluated in 2016



Groundwater Recharge at Greenspot

• Yield: 1,000 AFY for groundwater 
sustainability.

• Recharge rate 3.1–3.7 ft/day.

• Requires six new production wells 
and coordinated pumping to 
recover recharged water

5/22/2024 22

Greenspot
Recharge 

Site

Production 
Wells

ALTERNATIVE



Groundwater Recharge at Sand Canyon

• Yield: 500 AFY for 
groundwater sustainability

• 380 AFY for Sand Canyon Recharge
• 120 AFY for Golf Course Irrigation

• Recharge rate 2.1 ft/day
• Recharge water will reach the 

nearest production in about 13 
months, no new production 
wells needed

5/22/2024 23

Monitoring 
Wells

Sand Canyon 
Recharge Site

ALTERNATIVE



Groundwater Recharge at Greenspot 
and Sand Canyon

• Yield: 1,500 AFY for 
groundwater sustainability.

• Requires six new production 
wells and coordinated 
pumping to recover recharge 
water at Greenspot

5/22/2024 24

Sand Canyon 
Recharge Site

Greenspot 
Recharge Site

Production 
Wells

ALTERNATIVE



• Yield: 54 AFY for irrigation 
(red segment only) 

• Up to 231 AFY total for all 
segments, but unit cost increases

• Tertiary treatment upgrades 
required

5/22/2024 25

Recycled Water 
Storage Tank and 

Pumps

ALTERNATIVE

Irrigation



• Yield: 2,200 AFY for multiple 
beneficial uses

• Marsh/Lake Discharge, Groundwater 
Recharge at Sand Canyon, Golf 
Course Irrigation

• Provides water supply, Lake and 
habitat benefits
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ALTERNATIVE

Lake Alternative (renamed Replenish Big Bear)



Comparing Water Solutions for Big Bear Valley
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Replenish Big Bear Program Overview

New Purified 
Water Source

2,200 AFY

Shay Pond 
Discharge

Future Option

Stanfield 
Marsh/Big Bear 
Lake Discharge

2,200 AFY

Sand Canyon 
Recharge

380 AFY

Replenish Big 
Bear Lake

Inflow from Marsh

Lucerne Valley
(LV Site) Discharge 

Reduction 

Peaks

New Pipeline

Existing Pipeline

Pump Station

LEGEND
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Golf Course 
Irrigation 

(GW Offset)

120 AFY



BBARWA: Wastewater Treatment Upgrades

Preferred

Alternative
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Water Flows

New Pipeline

New Pipeline 
Options

Existing Pipeline

Pump Station

LEGEND

Use of existing 
pipeline and 
pump station

New pipeline and pump 
station to convey Program 
water from resort to Sand 
Canyon Recharge Area

2 new monitoring 
wells in Sand Canyon 
Recharge Area
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New pump station to 
convey Program 
Water to Stanfield 
Marsh and Shay Pond

Use of existing 
pipeline (if 
condition allows)

New pipeline to Shay 
Pond discharge pointNew Pipeline

New Pipeline Options 

Existing Pipeline

Pump Station

Discharge Location

LEGEND
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Recharge the 
groundwater basin 

to enhance long 
term sustainability

Replenish Big Bear Benefits

5/22/2024
32

Provide a constant 
source of water to 
Stanfield Marsh to 

restore marsh/
meadow habitat

Increase Big Bear 
Lake levels to 

support recreation 
and habitat

Recover local water 
for beneficial use in 
the Big Bear Valley



New Water Source Enhances 
Groundwater Sustainability

Projected Sustainable Yield

6,000

2019 2024 2029 2034 20692039 2044 2049 2054 2059 2064

5,000

4,000

3,000

2,000

1,000

0

Climate change models 
predict long term 
decline in groundwater 
Sustainable Yield

Projected Groundwater 
Pumping
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New Water Source Enhances 
Groundwater Sustainability

Projected Sustainable Yield

Sustainable Yield with Project

6,000

2019 2024 2029 2034 20692039 2044 2049 2054 2059 2064

5,000

4,000

3,000

2,000

1,000

0

Projected Groundwater 
Pumping

Climate change models 
predict long term 
decline in groundwater 
Sustainable Yield

Replenish Big Bear restores and preserves 
500 AFY of local groundwater supplies
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Some residents and 
businesses receive water
and sewer service from 
different agencies. 

More than 5,500 of 
BBLDWP water 
customers receive sewer 
service from BBCCSD. 

BBCCSD and BBLDWP will 
exchange water through 
existing interconnections

5/22/2024 35

CSA 53 provides sewer 
collection in Fawnskin

BBCCSD/BBLDWP 
interconnection

BBCCSD/BBLDWP 
interconnection
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5%

46%

Percent of Sewer EDUs

49%

CSA 53 provides sewer 
collection in Fawnskin
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Added Slide
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32%

44%
24%

56%

Water Use in Big Bear Valley

68% BBLDWP 32% BBCCSD

Total Water Use in 
BBCCSD Sewer 
Service Area 
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New water source mitigates 
drought impacts to the Lake 
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Up to 4.5 ft 
higher in dry 
conditions



Comparing Water Solutions for Big Bear Valley
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Program Kick Off - July 17, 2018 
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• All Boards Meeting to Kick Off the Program
• Discussed Program Goals
• Shared Understanding of Program Vision and Benefits
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Program Milestones

Replenish Big 
Bear Start Date

Started Pilot 
Planning

Sep
2018

Jan
2019

Feb
2022

Dec
2022

Oct
2022

Sep
2022

Restarted 
Environmental 
work

First meeting with 
Regional Board to 
introduce project

Submitted ROWD to 
officially initiate the 
NPDES permit

Regional Board 
staff confirmed 
their approach 
to regulate the 
Stanfield 
Marsh/Lake 
Discharge 

July
2018

All Board 
meeting to 
discuss the 
BVWSP 
Vision

5/22/2024 41



Program MilestonesProgram Milestones

Pilot 
Startup

Final EIR & Board 
Hearing
Consider Certifying 
Final EIR and 
Approving Project

Design Contract 
Awarded

Feb
2023

June
2023

March
2024

Dec
2023

April
2024

WIFIA loan 
Application 
Submitted

May
2024

Pilot Plan 
Decommissioning

Submitted Title XVI 
application and 
released the Draft EIR

ROWD was 
Deemed 
Complete
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Environmental Documentation Milestones

Scoping 
Meetings

Publish 
Draft PEIR

Public Comment 
Period Ended

Final EIR & Board 
Hearing
Consider Certifying 
Final EIR and 
Approving Project

Dec
2022

Jan
2023

Feb
2024

Dec
2023

May
2024

May 
2024

Summer
2024

Issue Noticed of 
Preparation 
(NOP)

NEPA 
Completion

Issued Responses 
to Comments 

Sep
2022

Restarted 
Environmental 
work
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Grants to Date

Replenish Big Bear 
has been successful 
in securing about $18 

million in grants!

$0.5 million 
IRWM DAC

$4.5 million 
IRWM Round 1

$9.9 million 
Title XVI FY 21 
and FY22 

$2.96 million 
EPA STAG 
FY 22, FY 23 
& FY24
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65% 
WIFIA Loan 
Financing

Funding and Financing

10% 
Federal 
Grants 

(Potential)

6% 
State 

Grants

15% 
Federal 
Grants

Federal funds can be used for 
up to 80% of the total project 
cost. If more federal grants are 
awarded, the WIFIA loan 
amount will be reduced to meet 
the 80% limit.

Total Project Cost

14% 
State Grants

or Other 
Funding 

Sources (TBD)
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Construction Cost Index

Program Cost Drivers
Post-COVID Construction Cost Inflation

46

COVID Build America 
Buy America 
(BABA) passed 2025 Construction 

Cost Estimate 
range accounts for 
some additional 
inflation



Path Forward
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Planning
(complete)

Design 
(~ 2 years)

Construction
(~2 years)

Program 
Approval

Final 
Discharge 

Permit
Actual 

Construction 
Costs

Environmental 
Compliance

Funding

Begin 
OperationYou are 

here



Program Milestone Sequence

Pilot Plan 
Report 
Completion

Technical
Facility Plan 
& Updated 
Cost Estimate

Complete 
Final 
Design

Receive 
Construction 
Bids

Award 
Construction 
Contracts

Complete 
Construction

Begin 
Discharge to 
Marsh

Amend 
JPA

Financial

Regulatory

Partner 
Funding & 
Operating 
Agreements

Certify PEIR 
(BBARWA)

Letter of 
Complete 
Application

MOUs 
(2018)

NPDES 
Permit 
Adopted

Admin 
Draft 
NPDES 
Permit

Public 
Draft 
NPDES 
Permit

Final 
Agreements

Draft 
Agreements

Complete 
NEPA (EPA) Close 

WIFIA 
LoanNon-Federal 

Match Funding

5/22/2024
48

Actual 
Construction 

Costs

Letters 
of Intent

EPA STAG 
Grant
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Questions?
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