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National Experience

Resilient water solutions is top of mind for our clients across the U.S.
This illustration provides just a sample of our water solutions, including the latest

Water Resource Optimization // QUINCY, WA

BC has workied on innovative water resource optimization
in orcer to meet the demands of this thriving agricultural
processing and cloud computing hub. Landiocked and

O ® & o« 0 9 O

innovations in brackish water treatment in Scottsdale, AZ to the closed loop 1Water limited in supply and discharge capacity. early project Planning  Conservation  Stormwater  Seawater/ Reuse Groundwater  Surface
solutions in Quincy, WA to green infrastructure solutions spanning the nation from afforts included the hydrogeologic characterization of both Brackish Water
the: unconsolidated deposits and fractured basalt system LEGEND

the Pacific Northwest to the Eastem U.S. BC is leading the way in sustainable water

. . - - . . within the Guincy Bazin and the evaluation of new surface
integration for our clients in Hawaii and the mainland. ' '

watter discharge locations, groundwater rechargs through
surface percolation, discharge to drywells, and beneficial reuse. We also recently
completed the design of a 1 mgd groundwater recharge facility.
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Integrated Water Plan // SEATTLE PUBLIC UTILITIES — Climate Change Impact Study Climate Change Adaptive e = O
BC led efforts to model, assess, and provide cost/benedit analysis on ‘ SOUTHEAST WISCOMNSIN REGIONAL Management Planning /' MID-OHIO Management:
various integrated gray. green, and programmatic stormwater projects to PLANNING COMMISSION (SEWRPC), W1 REGIONAL PLANNING COMMISSION (OH) Planning for Future
address overflows and meet consent decree requirements. The solutions BC assessed climate change scenario BC i the engineet for a climate changs Water Supplies”
will altow the City to defer overflow contrel capital expenditures and instead impacts on Milwaukes-area treatment adaptation project vath the Wd-Ohio WATER RESEARCH
implement stormwater measures with greater water quality bensfits. facility performance. Regjanal Planning Commission. LS FOUNDATION
() @ @ Genlogical Survey, City of Columbus, Del- BG is leading an effort

. Co Water Company, Inc., and Ohio Water with the Water Research

Developmenl Authorily. This proactive Foundation [WRF) ta bring
; diverse stakeholdes across
Low-Impact Development Basin Relief // PORTLAND, OR mﬂ‘lﬁmgiﬁﬁ.z?ﬁfﬁ the nation together to
BC has designed numerous kow-mpact devalopment vegetated and secure water resources for current discuss integrated water
stormwater facilities that collect, filter, infiltrate. and convey . residents and businesses, and to sustain management barriers,
stormwater runoff from existing streets to support water quality needs from future growth through 2099, More than 30 utilities,
and quantity goals. > regulators, research
(‘ @ @ e arganizations, and academia
@ @ .7 — are coming together under
BC and WRF's leadership
o hitlp define research

Integrated Water Resources Plan // L« Green Infrastructure BMPs // objectives and prionitize
PLACER COUNTY WATER AGENCY (CA) COLUMBUS, OH ) further research nesded to
B led assessment of integrated water solutions to meet one of the fastest: BC iz a partner in the (dentification support ntegrated wal&r_
growing Califormia areas. Ffforts included segregating buildout demands into of green Infrastructure solutions that management best practices
uses able to be supplied by recycled water and local groundwater. GIS was ©inld reduce volume and averflows across the nation.
used to project development. BC led integration of past plans and developed .

Sclutions such as green roofs, parking Cali "
. H alifomnia Urban
future water supply stratagies. ol rain gardens, and streel rain gardens

(‘ @ @ @ @ @ are being modeled in seled arcas to Water Agencies
— assess impacts and potential resuits if BC is at the forefront of
- scaled up in other areas of the city, The the toughest issues facing
work has identified best practices and waler planners today,
Advanced Water Treatment Facilities altemative ways to mesting stormwater aespecially through the

efforts of Cindy Paulsan,
who has served as exacutive
director of the California
Urksan Water Agencies

since 2011, Through this,
Cindy supported CLIWA's
first Climate Change Policy
Principles and Water Reuse

US. MARINE CORPS, CAMP PENDLETON (CA)

| Owner's agent for the $90M designbuild of 2 water
treatment plant designed to reduce wial dissolved
solids and total organic carben from brackish well
water supply, Project includes the modeling of reverse
ocsmosis reject/brine ocean disposal, development of
drafl engineer's report, construction cost estimates,
and desgnukl procuremeant

Brine Remaoval Study // SCOTTSDALE, AZ
BC is leading a pilot study to test a two-pass

Big Creek Lake Watershed
Management Plan // MOBILE, AL

BC preparad a 50-year

9 @ rrmbrane system flow scheme that removes the BC developed an actionable watershed Comprehensive Watershed mll:ﬁl:zﬁ;sﬁlswrgﬂﬁ:mﬁ
elevated sodium chionde content in reclaimed management plan for Bl Greek Lake. & Management Plan that of 1Werten, From KeLs cnd
water, but retains potentially beneficial ions such 3 A00-acre potable water reservoir, and addressed the City's overall e —
. &s calcium, magnesium, and sulfate, If successful, i = water management. The
Water Reuse Master Flan // SAN DIEGO, CA this process oilers many benalils including T:::ii?:iﬁ:?:m;::‘fUZT:;::lrle ullons assessed lhe T::;c&s;l:il::::g :-jater
BC led a citywice recycled water stusly to kentify and evaluate alematives for lowering the cost of concentrate management and flaws. Existing: and future conditions stormiwater system, stream A )
potable and non-potable reuse through 20335 Critical elements of the study disposal, removing predominantly only what is hydrologic. nutrient. and carbon budgets water quality, and sirategies )
luded future i iderations and future siting of reuse facilities to necessary—sodium chioride, limiting chemical usage. lowering operating were developed for the lake. A lake nutrient for integrated management in close collaboration
serve industial and petable reuse demands. BC aleo studied new technologies cosls compared o reverse osmosis with blend, and higher waler recovery. assimilation model was used to detsrmine with Ciby water and wastewaler staff. () @ @ @
and conweyance 1o serve industrial and commercial customers, as well as meet —

On satisfactory results of the pilot study, the next phase would be a Tuture lake nutrient enrichment.
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Today’s Outline

What we mean by One Water?
Driving forces for reliability/resiliency
One Water Blueprint

One Water Project examples

Discussion



One Water defined

One Water is an integrated
planning and implementation
approach to managing finite water
resources for long-term resilience
and reliability, meeting both
community and ecosystem needs.

ONE WATER



Why do we need a one water U.S. scientists officially declare 2016

the hottest year on record. That makes

, three in a row.
p p ro a c | By Chris Mooney
Global Mean Estimates based on Land and Ocean Data

—&—  Annusl Mean
4| Lowess Smoothing

Temperature Anomaly (C)
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l. 2010, Global surface temper

Annual Maximum Precipitation Changes in Consecutive Dry Days
;-3;-':& Challenges to Financial Sustainability

op ing ratios for sel d drinking water utilities, by primary city served, 2015 ($ thousands)
$1,200,000
290 | cosatng rasio M o reverwes [ Operasog expenses
$1,000,000
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Source: Brookings analysis of AWWA data and Census dala.

Change (%) Change (%)

2070-2099 predictions Source: NOAA NCDG/CICS-NG,
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To Meet Current Challenges - One Water Shifts
How We Manage Our Water Resources

Blueprint
“ “OneWater

WRF PROJECT4660




Blueprint reflects input from Utilities and Water
Professionals Worldwide

* [nternational survey completed by more than
800 water professionals

 More than 10 one-on-one interviews

e 2-day workshop with more than 35 water
professionals




Definition of One Water is Site-specific

Matching the right resource Integrating source water Becoming energy-
protection and watershed neutral

the right S AN protection — New York City
- San Francisco Public Utilities \— Greater Cincinnati Water Works

Commission

Holistic approach to
Integrated approach to pollutant reduction
urban water management — Philadelphia Water
- Denver Water :

Stormwater as a resource Gain resiliency looking
- City of Tucson 100 years into the future

- Austin Water




Key Elements of a One Water Approach

Strong leadership and vision from
senior positions, at both political and

executive levels

A conducive regulatory and
legislative environment for
encouraging public and private
participation

A favorable economic
environment for private
investment

Partnerships between departments and
collaborating organizations

BOLD PLANNING AND

COLLABORATION

LEADERSHIP

An organizational culture that
embraces the One Water
approach

ONE WATER - inamhras
PARADIGM

AND CAPACITY
SHIFT

ECONOMICS CITIZEN AND
AND FINANCE STAKEHOLDER

ENGAGEMENT

Transparent engagement with the
community and stakeholders




The One Water Cycle

o WATER TREATMENT

EVAPOTRANSPIRA

0 WASTEWATER TREATMENT
e ADVANGED TREATMENT

o STORMWATER MANAGEMENT

=
o
(=
<
=
o
<
w
w
(=]

L
T

Brown se

Copyright @ 2016 Brown and Caldwell. All Rights Reserved.

il




The Blueprint Provides Step-by-step Guidance

Feedback Loop

i ishi Developing I

Setting Establishing

the Foundation Direction the Framework Implementation
Define your One « Craft vision and « Establish lasting « Implement the
Water scope objectives leadership and Framework
= I[EEI'ItI‘f'F and institutional
structure

convene partners

- Assess needs and
opportunities

« Create framework
or plan

- Conduct adaptive
planning

« Develop financing

Engaging Stakeholders strategies

—

+ Public & Special Interest Groups * Regulators « Elected Officials

Water
Brown .o & @ Research
| Caldwell : @ Foundation®




Each Blueprint Step Highlights Tangible Actions,
Outcomes, Challenges

Define Your One Water Scope

One Water can look very different from one place to the next depending on your climate and geography,
water resources, and environmental stressors. Developing a One Water framework begins with defining what
One Water is or could be for your entity.

)/ Determine the challenges that your entity, community, and region are

Z facing that may impact long-term water supply reliability, water resource KEY

C_) resilience, or water quality needs. OUTCOMES

= Reach out to other cities and utilities of similar size and with similar * Arough definition of One Water for your

&) attributes that have implemented a One Water approach for insights to entity including what will and won’t be
seed internal dialogue. included

|_

Z anside_r using a ‘_‘re—imagining" ex_ercise to explore how you might do e POTENTIAL

< things differently if you were creating your system from scratch. CHALLENGES

E Consider what your organization is already doing or planning forto « Identifying innovative approaches to water

8 :Qtri]\?i?icéi sustainability and determine how best to leverage these existing management

= ' * Thinking big

Decide what issues you want to address with an integrated One Water o
approach and what form it will take. Will this be a simple framework or a * Defining a workable scale and scope
comprehensive plan?

‘/ Begin to identify internal and external partners to include in the
development of your One Water approach.

: : N Water
Setting the Foundation Brownuo ; , Research
g Caldwell Q Fgaﬁ?igtion@



NYC DEP - One Water As a Unifying Framework for
Multi-faceted Initiatives

SUSTAINABLE

STDRMWATER NYC GREEN INFRASTRUCTURE PLAN
MANAGEMENT AT R R

PLAN 2008 RERYC nve

e

A GREENER, GREATER MEW YORK

A STRONGER,
MORE RESILIENT
NEW YORK

Water

. . . . R I"Ch
Establishing Direction Founaation:



New NYC Citywide Vision and Guiding Principles
Sets Direction for Integrated Water Management

Guiding Principles:

* Integrate management of water resources and policies
e Cultivate climate resilience

e Contribute to a livable city

* Improve the health of local watersheds

e Provide flood protection

e Provide reliable, secure, and clean water supply

* Implement, monitor, and maintain a reliable and resilient
wastewater system

- : : Brown .o | Y Water
Establishing Direction | Caldwell : @g)ggﬁﬁﬁract?one



Bay Area Regional Reliability Partnership
Established Early Foundation for Success

SR E) urs

s i = /i 7 “ ’
TNy A -Iﬁ /ca/; t tell you ?ow t
Y PR L proud we were to ge
WY e’ y

R | eight agencies on
{ one (fact) sheet.”

- Marguerite Patil
Contra Costa Water District

) Wat
Setting the Foundation @ Research

\) Foundation®



\ San Francisco
%_}__.. Water Power Sewer

Sarvicas of tha San Francisos Public LRitks Commission

Sewer System Improvement Program | Grey. Green. Clean.

SAN FRANCISCO’S EIGHT WATERSHEDS

EVERYONE LIVES

IN A WATERSHED
Which watershed
do you live in?

WATERSHEDS

‘San Francisco has 2 major

Rain that falls in e :
‘drainage basins made up

the three westemn

:itePac'rﬁc u:';ﬁm _ of 8 smaller watersheds.
gg‘ihr:'::;‘agé‘fn The city will be developing
watershads flows to plans for each of the
thean-HEEN R eight watersheds.

PACIFIC OCEAN

SAN FRAMCISCO BAY

R

. Wastewater
treatment plants




UWA OPPORTUNITIES PROCESS

NEEDS SUITABILITY CONCEPTS

Richmond

Underground
Detention

B Pipe Upsizing
— Additional In-
—— = line Storage
—— St'reetsca[';)e
Bioretention
— O-pen SpaFe
Biodetention
— Ralnwat.er
Harvesting

san
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Islais Creek



Historic Hydrology Collection System

0 ¢

Nofth Shore

‘‘‘‘‘‘‘‘‘‘

Channel

muﬂ_)’,_‘m‘ lores C
ot “‘-\,‘_p-..:}_“
¥

Precita Creek

I

Islais

Sunnydale Sunnydale
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Creek Daylighting




Floodable Spaces




SFPUC

Headquarters




City and County of San Frandisco

Designated Recylced Water Use Areas

Legend
[ | Ordinance Area

What Y0u
Should

2 _Knéw

e About
San Fpnqsco 5.
Recycled Water
.rdlnanceS‘




Water from

GRAYWATER
Buildings
Includes wastewater P - RAINWATER g
from bathtubs, . ; . AVe e
showers, bathroom ' Srigt
sinks, clothes - ] : = Precipitation
washing machines, collected from

and laundry tubs.
It does not include
wastewater from

roof surfaces or
other manmade,

L aboveground
toilets, urinals, utility collection
sinks, kitchen sinks, — surfaces.

or dishwashers.

containing bodily
or other biological
wastes. This is
discharge from
toilets, urinals, ‘
dishwashers, Mwu—‘.
kitchen sinks, Precipitation collected from
and utility sinks. ; . STORMWATER | .+ or below grade surfaces.
Because of plumbing :
configurations,
blackwater leaving
‘& building generally
includes graywater. FoBNDATION MNuisance groundwater that is extracted to maintain
DRAINAGE the structural integrity of a building and would
otherwise be discharged to the City's sewer
system {a.k.a., dewatering or sump water).

k]
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Non-potable Water Program Guidebook

A Gulde for Implementing Onslte Non-potable Water Systems In San Franclsco




Civic Center
\ Sustainable
4 Utilities
.= District

Zero imported water, zero
wastewater, and zero net energy

*  Reduction of potable water
demand

. On-site wastewater treatment
and reuse

e  Green infrastructure for
stormwater management

*  Sustainable energy production
Seismic and climate resiliency

* A District treatment and reuse
system ?owered by local energy
could allow Civic Center to
function during extreme events.

. Incorporate emergency
readiness into site planning
activities

T g Enhanced public realm

Sustainable Utilities District Plan *  Open space and pedestrian
A ; 3 i safety
Moving from Efficiency to Resiliency

June 2015



Civic Center Sustainable Utility District




Yosemlte Creek Dayllghtmg Overview

Y

Lotus Water

Summary Key numbers
— 2,100 linear feet of creek daylighting — Total volume managed 9.3 MG/yr
— 3,600 square feet of bioretention areas / rain-gardens — Volume Retained: 3.3 MG/yr
— 700,000 gallon underground storage cistern below soccer — Project Cost: $14 M
field — Annualized cost: 0.095/gal

— integrated ultra-high efficiency irrigation system (EPIC) managed



Yosemite Creek Daylighting Overview

Final Concept

) 2
B ]

UNNERSITY MOUND RESERVOHR

YO:SEMITE
MARSH

O project areas and features not to scale

LEGEND
— Creek Alignment — Existing Path iZ771 Improved Soccer Field&:
: ; Underground Stormwater
v—= |Jnderground pipe @@= 0 —=— New Sidewalk/Path Cistern
---= Historic Creek Alignment B New Landscape Plaza

&%, Lotus Water



Irrigation and Reservoir System

f EPIC System Installed Supplies (1) EPIC Inlet Flow

Under Soccer Field Control Valve, (2) Reach 2
Liner Secured to
Edge Restraint

Irrigation System, (3) Creek
Recirculation System
during Wet Season

Supplemental
Water Supply

To Inlet
Header Pipe
Water Feed

from Pump Gate Valve

Water Level
Control Swing Joint

Sand Profile

s
Clean Pea Gravel -

Bioretention

liEHE':ﬁ.[" Basin
Pre-treated /
Stormwater from
McNab Lake ‘% Storage Reservoir i
- Float Valve
AT N
se ~ s s i e ——————— e Attty ‘r—-—gm‘..f_\r - [—--
3 \
Sump Pump
| <—>
1 R e - o = e —
== r{ﬁ‘w‘“‘m
o 7

Impermeable Liner

Overflow and Pump
Vault Structure

29

7, Lotus Water



Blueprint
“OneWater

WRF PROJECT 4660

Download a copy of the Blueprint for One Water:
http://www.waterrf.org/Pages/Projects.aspx?PID=4660



http://www.waterrf.org/Pages/Projects.aspx?PID=4660

m.

it’s about connecting

...................

e E;?:lwe”ﬁ + essential ingredients®
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