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Replenish Big Bear: Background,
Alternatives and Path Forward



AGENDA

* Background and Purpose
* Alternatives Considered

REPLENISH * Replenish Big Bear Overview
— Blg Bear —




Presentation Objectives
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* 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 accessible now than in the past

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

* Compare the costs of benefits of the alternatives and discuss why
Replenish Big Bear was originally selected as the preferred option
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. Precipitation at Bear Valley Dam

Wet Trend

Wet/Dry Trends from
1884 to 2022

100

Dry Trend
—— Cumulative Departure From Mean

REPLENISH
—B@Em—

RW/ ~L~kW it

-

o o o o o o o
(o0] M~ \o) LN < o (o]

(u1) uonpididaid [PNUUY SBDISAY

10

J

0
5/20/2024
Updated 5/20/24

€e-aeeoc
0¢-610¢
£1-910¢
y1-€10C
1 1-010¢C
80-£00¢
G0-¥00¢
¢0-100¢
66-8661
96-G661
€6-C661
06-6861
£8-9861
78-€861
18-0861
84-4461
GL V.61
CL 1461
69-8961
99-G961
€9-C961
09-6561
£5-9G61
yG-€G61
16-0G61
8V-4v61
Sy-vvé6l
cr-Lvél
6E€-8€61
9E-G€61
€e-ceol
0€-6¢61
£C-9C61
yZ-€C61
1Z-0C61
8l-Z161
Gl-vi6l
cl-LL61
60-8061
90-G061
€0-¢061
00-6681
£6-9681
r6-€681
16-0681
88-/881
G8-7881

Fiscal Year



5/20/2024

Lucerne Valley

36+ Billion Gallons

Big Bear Valley

Over
36 Billion

gallons of water
exported since

1980




Exploration of Big Bear Water Solutions

T h ro ug h l|'I1e qu rs Regulations allow R_?L%NISE
lg Bear
first-ever reuse
Facility Plan within the Valley. A BBARWA
recommended permit is issued for certifies EIR
Investigated temporary effluent Evaluated cost Evaluated cost discharge to for
feasibility of creating | disposal in Lucerne for reuse of for treatment Stanfield Marsh groundwater
stickleback ponds in | Valley until other uses | effluent within and discharge and Baldwin Lake recharge at
Baldwin Lake could be pursued Baldwin Lake to Shay Creek and irrigation Greenspot
20000000000
Report recommends Updated tertiary Explored Developed a plan Evaluated
valley-wide treatment costs in groundwater to discharge to groundwater recharge
treatment and reuse, anticipation of recharge at Baldwin Lake and at Greenspot, Van
with discharge to updated regulations Sand Canyon Stanfield Marsh for Dusen, Shay Meadow
Baldwin Lake that may allow in- in anticipation habitat benefits and Sand Canyon
valley use of updated
regulations
7
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Decades of Work to Evaluate
Possibilities for the Future

Identification of Evaluation
Opportunities & Planning
1964- 2024 Over

35 studies
60 years srepared
of work to
advance local 9 Alternatives
recycled water use evaluated

Alignment
& Funding

5 Partner
Agencies

$] 8 million

in grants to date

Implementation

Evaluate
Path
Forward

)
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AR
Regulations Funding Evidence
After decades of planning, State and Federal funding Potable reuse projects have
the regulatory landscape programs are prioritizing been in existence for decades
is favorable to reuse within water reuse and groundwater and have proven to be safe

recharge projects, softening and reliable.

Big Bear Valley.
the impact to rate payers.

Alternatives Evaluated Treatment Advances
Many alternatives have been evaluated, Advances in wastewater treatment
providing clarity on the feasibility, technology and water quality
regulatory and treatment requirements, monitoring demonstrate high levels of
and relative costs and benefits. removal of constituents of concern.

5/20/2024 10



Evolving Regulations

FINAL REPLENISH
GROUNDWATER ~ Blg Bean—
RECHARGE
CALIFORNIA CLEAN WATER ACT CALIFORNIA WATER REGULATIONS
was the location of passage gave EPA RECYCLING ACT
107 sites using authority to set passage set water SUSTAINABLE FINAL DIRECT
recycled water for wastewater standards recycling goals for GROUNDWATER POTABLE REUSE
agriculture or for the industry the state MANAGEMENT REGULATIONS
irrigation : | ACT (SGMA) |
I | | | |
[ I [ [ I
0.0,/ 0,0/ 0,0,/8,2,/0,8
[ [ [ [
[ [ [ [
CALIFORNIA PORTER-COLOGNE OCWD’S WATER FINAL
State Board of WATER QUALITY FACTORY 21 SURFACE WATER
Health published CONTROL ACT became California’s AUGMENTATION
first recycled water formed Regional first groundwater REGULATIONS
regulations Water Quality Control recharge project |
Boards with regulatory Drought (2011-2018)

authority over water



Expanded Funding

Opportunities for Water Reuse

2014

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

California Prop 1 Water Bond Water
Quality, Supply, and Infrastructure
Improvement Act Authorizes

$510 million for Integrated Regional
Water Management Plan projects.

5/20/2024
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2016

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”).

12



Multi-benefit projects align with federal and

state funding program goals

State priorities according to the California Water Action Plan and

SRF Intended Use Plan
© '3‘:’:%

Manage and prepare

Protect and restore

important ecosystems for dry periods
6006
Increase regional self-reliance and Increase flood
integrated water management across protection

all levels of government

REPLENISH
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Continue to fund: Disadvantaged
communities, water recycling, and
green projects

Y,

MM
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1-9,999 AFY 6

10,000-99,999 AFY |3

100,000+ AFY 1
Burbank Water

Operation Next

and Power
W 33,500 AFY

Pure Water Project Las
Virgenes-Triunfo

B 3,000 AFY
VenturaWaterPure / " |

City of Oxnard

City of Santa Monica

W 1,650 AFY
West Coast Barrier Dominguez
M 14,000 AFY Gap Barrier
Pure Water ~ ™ 8500AFY

Southern California

. Permitted groundwater augmentation (254,745 AFY)

Planned groundwater augmentation

3N N . Permitted reservoir water augmentation (33,604 AFY)

Barrier Groundwater Replenishment System

’ ~
0|3 ! f AN . Planned reservoir water augmentation (121,318 AFY)
1113 Tri-Valley Agencies B ._ ? Planned raw water augmentation
'y Pure Water Soquel *
< A Sterling
0110 .
Valley Water s Natural Resource *
Pure Wat Center Project
ure aret Yucaipa Valley WD
Antelope Valley Scotts Valley WD Aquifer Storage and
— Eastern MWD "9 9¢
LA DWP Gr.our.\c.iwater Recovery Project
LASAN - LAGWR  Pure Water Monterey Reliability Plus
W 3,500 AFY
_ 2 N Pure Water Oceanside
Montebello Cambria CSD W 3,360 AFY
Forebay Project WIBSARY ™~ | |
~ W 55,000 AFY CGYUCOS ) Clty of Escondido
i Inland Empire B 200 AFY

/

Utilities Agency Central Coast Blue

M 16,000+ AFY

Olivenhain MWD

(2033)
/
Albert Robles Carpenteria Advanced Santa Fe ID/
Center (ARC) Project Purification Project San Dieguito WD/
an Elijo JPA Regional
OASIS Treatment Center Recycled Water Project
(2030) Camp Pendelton // i \ W 3,400 AFY
Alamitos Orange County Water District One Water T East County Advanced

North San Diego Water Purification Project

W 7,000 AFY W 134,000+ AFY (2022) Pure Water San Diego W 12,882 AFY

5/20/2024

B 33,604 AFY B 59,368 AFY 14



Implementing Reuse Projects

iIs a Long and Challenging RErLESH
Path That Takes Commitment .
edgin
and Perseverance Construction ope:.ﬁon
(2-4 years)

Planning Design Final
(~ 2 years) Discharge

(multiple years)
Permit

Environmental

Compliance Actual
. Construction
Costs

- ~| .~

Funding Program

5/20/2024
Updated 5,/20/24 Approval
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Similar Projects
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N O O O O G o
Years

Pure Water San Diego

Planning & Regulatory Construction 2019-2026
2009-2016 (2016—-2018)

Sterling Natural Resource Center (San Bernadino)

Planning (2013-2018) Design/Construction (2018 — Jan 2024)

Pure Water Soquel (Overdrafted Basin, Expedited Schedule)
Design Construction

Planning (2014-2019)

Replenish Big Bear
. Pilot & Design Construction
Planning & Regulatory (2015-2022) (2023 — 2026)

5/20/2024 16

(2020-2022) (2021-2024)




Recycled Water
Alternatives

Evaluated




Recycled Water Alternatives
Evaluated Since 2004

5/20/2024

~N

Van Dusen
Canyon
Recharge

2004-2005 m 2004-2005, 2016 2004, 2016

\
Greenspot &

Sand Canyon
Recharge

Imported
Water

\

Irrigation

\

Greenspot
Recharge

~N

~N

Sand Canyon
Recharge

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

N
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AR V-VIA"4 3 Not Evaluated in 2016

Impor’red Wc:’rer REPLENISH
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* Yield: 1,000 AFY of imported water.
. $8,420 /AF

* Requires new supply contracts with State
Woater 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 (not proposed)

5/20/2024 19



Potential Recharge Locations within Big
Bear Valley Groundwater Basin Subunits
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AR :L'7:V 1M Not Evaluated in 2016

Groundwater Recharge at Van Dusen Canyon o
* Yield: Not estimated in 2004 study 0% x‘; " o 7;; “‘*‘""*‘:'.‘..:3 7
* Recharge rate 1.1 — 1.6 ft/day | Van Buse ¢ R "‘l

* 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 W] VAN DUSEN CANYON SITE (S
not evaluated in 2016 because : Notih S ;ﬂ,@f BN
Greenspot was more favorable bt s | e %
= _\1 + !r [ L\'! Sl
* Advanced treatment upgrades and brine Y goren S iy e e B
° ° s B _ . 1:;
disposal required for all recharge N SEENIE
. ..-“" } - \ 1-- 4 N N ll"k .
locations NS : ij DN N

5/20/2024 21



ALTERNATIVE

Groundwater Recharge at Greenspot erienisH
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Legend
W Existing BBARWA WWTP

. Proposed RW Reservoir

* 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

: | [B Proposed RW Pumps
' @ GW Recharge Basin

B  Municipal Wells

O  Private Wells

B  Proposed Extraction Wells

° Potential Customers Not Served
Proposed RW Pipeline Segments
2.1

Potential Customer RW Use Scale (AFY)
°© 001-3

O 3-126
O 126-378

O 378-112

Production
Wells
LY Greenspot

Recharge
Site

Saliece Ba, BisfelElsls, GoaEys, Fatuer @ ephiss, ENENbu: 0S8, USEA, USES, ASK, Gsurispig, Acveerid, IEHN, [ER, sulsiups, snd e €18
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ALTERNATIVE

Groundwater Recharge at Sand Canyon

* Yield: 500 AFY for “F Mc—mitoring .
groundwater sustainability B e e Wells

* 380 AFY for Sand Canyon
Recharge

* 120 AFY for Golf Course
Irrigation
Sand Canyon

* Recharge rate 2.1 ft/day L S, B o Ky

o
I;\l\.-.----— ——j
J

e Recharge water will reach the Faass e BT

v

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

REPLENISH
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Legend
[®]  Existing Lift Station
WP Proposed Advanced WWTP
[E Proposed RW Pumps
[E Existing Lake Pump Station
E= &W Recharge Basin
smm i Exisling Lake Pipeing
B Municipal Wells
n Private Wells
@ Polenlial Customers Nol Served

Proposed RW Pipeline Segments
- - 3.1

Potential Customer RW Use Scale (AFY)

O 3-128
() 128-378
O we-n2

B e lE, ELIRIE :i:'.'-;.t?i-:::‘&;.—'.i!.-ii'-if.ﬂi'.'i,L‘..:izu,L-_i:[-I.:L-,-L#']!_*-‘E&."ﬂ;u.- TR R, e R0 e ) P, L, BRMEL mmlleboons, annid s 208
[y Sl § o

5/20/2024
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ALTERNATIVE

Groundwater Recharge at Greenspot erLenst
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and Sand Canyon

Legend
B Existing BEARWA WWTP

. Proposed RW Reservoir

Proposed RW Pumps

* Yield: 1,500 AFY for R _ | ki vap W
groundwater sustainability. O Sl £ A8k

Private Wells
B Proposed Extraction Wells

o Potential Customers Mot Served

* Requires six new production i
wells and coordinated . . —

# "_' :&E Potential Customer RW Use Scale (AFY)

Proposed RW Pipeline Segments

pumping to recover recharge Vo W e | o
5 - : Production S | O 126-378
water at Greenspot e By O

<

Sand Canyon

Recharge Site
Greenspot

Recharge Site

B Lo, duene, A= b sl Soireee, TSI LR, shatingny, minafiins =58

5/20/2024 24



ALTERNATIVE

Irrigation

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

* Up to 231 AFY total for all

segments, but unit cost
increases

* Tertiary treatment upgrades
required

5/20/2024
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B Poposed R Pumps

& Proposed Construction Water Station

L Potential Customers Not Served
Froposed KW Fipeline Segments

1.1

1.2

— 1

1.4

1.5

1.6

LTS

Recycled Water
Storage Tank and

5|_-||:|rl.II br

Fotential Customer RW Use Scale (AFY) '

5] om-3
O 3-128
(O 128-378

O IB-ML

25



ALTERNATIVE

Lake Alternative (renamed Replenish Big Bear) i

—B@Em—

* 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

5/20/2024 26



Comparing Water Solutions for Big Bear Valley

_—— e = e e e = = e = = = = = e

~

GREENSPOT & RECHARGE RECHARGE

' REPLENISH | reciarce

BIG BEAR i SAND CANYON GREENSPOT SAND CANYON IRRIGATION
() . :
RECYLED ! L
WATER | |
water 1 2,200 AFY" | 1,500AFY 1,000 AFY  500AFY 54 AFY

P t f total o : 0 0 0 0
BBARWA Flow 93% : 63% 42% 21% 2%

BENEFITS

‘ Water Supply i s rm™ :
G @ N ® @ O O O

m .
W Recreation

@ ®

UNIT COST i
(S/Acre Foot) .
$3,400 ' $6,500 $6,500 $7,900 $5,700
TOTAL i
CAPITAL $86.7 miLLION S125 S86 S$45 S5
COST | BBARWA WASTEWATER i MILLION MILLION MILLION MILLION

TREATMENT UPGRADES

$3.5 MiLLION

‘. SAND CANYON RECHARGE

— e o o — = e o e e o o o = —

*AFY - Acre Feet Per Year




Peaks

| Lucerne Valley
2,200 AFY (LV Site) Discharge

2,200 AFY New Purified ; Reduction
Stanfield Water Source

Inflow from Marsh (= Ma I‘Sh/Big Bear

Replenish Big : Lake Discharge
Bear Lake
120 AFY
Golf Course

Irrigation

(GW Offset)

Shay Pond

Discharge

LEGEND
380 AFY

—— New Pipeline

—— Existing Pipeline

Sand Canyon

Recharge
28
Updated 5/20/24
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‘ % ’ Preferred

(®)]
m - =
o Z - _=
< i —%
o® =
c_,Y\ >
N\ +
Q
DISCHARGE O 2

ELYSIAN BLVD

POINT 1 MEADOW LN SHAY RD.

PARADISE | WY

Big Bear Lake E. ANGELES BLVD

DISCHARGE Big Bear Airport
POINT 2

BIG BEAR BLVD.

Alternative

5/20/2024
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Sand Canyon

LEGEND

Recharge Project

Water Flows
New Pipeline

New Pipeline

BBLDWP/BBCCSD

Options

Existing Pipeline

Pump Station

Use of existing
pipeline and

pump station

2 new monitoring
wells in Sand Canyon
Recharge Area

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

30
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LEGEND
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New Pipeline Options
Existing Pipeline

Pump Station

§d |

Discharge Location

2024

BBARWA
WWTP

L o —
a=-= convey Program
® Woater to Stanfield
Marsh and Shay Pond

New pump station to

SHAY RD.

Use of existing
pipeline (if

condition allows)

New pipeline to Shay
Pond discharge point




Replenish Big Bear Benefits

REPLENISH

— Blg Bear—
Recover local water Recharge the Increase Big Bear Provide a constant
for beneficial use in groundwater basin Lake levels to source of water to
the Big Bear Valley to enhance long support recreation Stanfield Marsh to
term sustainability and habitat restore marsh/

meadow habitat



New Water Source Enhances
Groundwater Sustainability

= Projected Sustainable Yield

REPLENISH
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Climate change models
predict long term
decline in groundwater
Sustainable Yield

————'—F—F'__

5/20/2024

Projected Groundwater
Pumping
2019 | 2024 | 2029 | 2034 | 2039 2044 | 2049 | 2054 | 2059 2064 2069

33



New quer Source Enhances = Projected Sustainable Yield
GrOUHdWCﬂ'eI‘ SUSi‘dind bility === Sustainable Yield with Project  REPLENISH

—B@Em—

Replenish Big Bear restores and preserves __

6,000 500 AFY of local groundwater supplies Climate change models
predict long term

5,000 decline in groundwater
Sustainable Yield

4,000 —

3,000 Projected Groundwater

Pumping
2,000
1,000
0
2019 | 2024 | 2029 | 2034 2039 | 2044 | 2049 | 2054 | 2059 2064 2069

5/20/2024 34



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.

Valley
8380 ft
Delamar
INLEENE  CSA 53 provides sewer BBCCSD/BBLDWP GE’GH‘ITG;H}
collection in Fawnskin interconnection
Mil oo, ﬁBEARﬂ
e A:S%‘u ~
e A4
oy Community Services District £ “=.
alley
L ¢
AT
5/20/2024

* "
'''''''

F OO ;!:tcfﬁ..

ey L

Legend

: BBCCSD Sewer Service Area

:I Big Bear Lake City Sewer Service Area
BBLDWP Water Service Area

| BBCCSD Water Service Area

Lane

BBCCSD and BBLDWP will [y

exchange water through
existing interconnections

BBCCSD,/BBLDWP

inferconnection



Comparing Water Solutions for Big Bear Valley
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GREENSPOT & RECHARGE RECHARGE

' REPLENISH | reciarce

BIG BEAR i SAND CANYON GREENSPOT SAND CANYON IRRIGATION
() . :
RECYLED ! L
WATER | |
water 1 2,200 AFY" | 1,500AFY 1,000 AFY  500AFY 54 AFY

P t f total o : 0 0 0 0
BBARWA Flow 93% : 63% 42% 21% 2%

BENEFITS

‘ Water Supply i s rm™ :
G @ N ® @ O O O

m .
W Recreation

@ ®

UNIT COST i
(S/Acre Foot) .
$3,400 ' $6,500 $6,500 $7,900 $5,700
TOTAL i
CAPITAL $86.7 miLLION S125 S86 S$45 S5
COST | BBARWA WASTEWATER i MILLION MILLION MILLION MILLION

TREATMENT UPGRADES

$3.5 MiLLION

‘. SAND CANYON RECHARGE

— e o o — = e o e e o o o = —

*AFY - Acre Feet Per Year
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* July 17, 2018 — All Boards Meeting to Kick Off the Program
* Established Program Goals
* Shared Understanding of Program Vision and Benefits

i

Program Kick Off
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