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Resilience, water and energy recovery concept, and modeling overview
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Massachusetts Water Resources Authority
Wastewater System

MILES
0: 1. 3 5

MWRA SEWERAGE SYSTEM  Service 7
SERVICE AREA
1 R I T o, il

Figure A’

FL \ 1 i
{ 3 “ / \ i J
{ T 45 AR dhe 2 ", \ \ \ ] A
L _A A v J A Uos ooF
T “'. o / o \ . \ g ¢ ) | b
; ) s / SN f :’\' f ' ANTON ¢
Tributary Zones ¢ LR Net A Al ‘
Winthrop Terminal Facilities mn ! “ woRTHNADNG l‘ ; a0 \
Chelsea Creek Headworks S | I~ "w‘.y : / ‘ s ;
musca S00 waMNGIoN /,.f' = " b, b «@/ . sl
ki 3 \ J =
o 5 leadworks W i P . Pancey i ?)'(7,1/8 N _‘(
BN Nut Island Headworks ! g A > K 4 ) %
t
/
gk Image Source: AECOM
‘ / e it oo | \
= L ; — ) NATURAL
| | &l B i L W 2
f \ | \ \ UTILITIES
\ \ Y L
| ' | 2 CRWA




Sewer Extraction — Congeptoal Sketch
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Community Water and Energy Resource Center
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Integration into Institutional Building




URBAN SMART SEWERING MODEL SUBMODULES
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Neighborhood # 2 CWERC — Example of Model Outputs
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Marrying potable, storm-, waste-, surface and groundwater management
to restore the natural water cycle

INTEGRATING STORMWATER
MANAGEMENT



Resource to Waste to Resource
Community Water and Energy Resource Centers
(or CWERCs) maximize resource recovery
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Historical Water Features in Present Day Context
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Historical Water Features in Present Day Context
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Historical Water Features in
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Restoring Historical Water Features in
Present Day Context

* Original Shore Lines of
:k Bay and tributary STreams
| Blue Areas show Water
‘faces of the Tide Mill Period
~ Present shore lines.
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Restoring Historical Water Features in
Present Day Context
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Stream Daylighting-Visualization
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Neighborhood Scale Green Infrastructure
—— Integration

-

-
1
k

)
i

3
‘{f’
(‘J' -

bl

')

B

Daylighted Streams

Multi-Use Paths

Green Street Opportunity - Existing Open Space

Green Infrastructure Opportunity = Neighborhood

-

vo Boundary



YR

‘Urban Wetlands

Stormwater Wetland
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Replacing a centralized system with a distributed network of CWERCs
and extensive green infrastructure implementation

EXPANSION AND REPLICATION



Lessons from Nature:
Keep Water Local
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Lessons from Nature:
Flexible, Adaptable, Interconnected

A decentralized or
distributed network of
CWERCs to serve our
water and energy needs

— Resilient and redundant A /4
— eq'Jl.tabIe /,\\
— Efficient
* |ntegrated stormwater
management using green
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CWERC Expansion Model

* Goal: Model replacing
centralized system with
CWERCs

 Methodology

— Developed “unit
multipliers” based on pilot
scale plants (i.e. energy
produced / gallon ww
treated, etc.)

— Modeling done on
municipal scale

— Developed multiple
scenarios for varying
conditions
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CWERC Expansion Model

Storage Water Resale Wastewater Fee
(% current daily flow) Value (% 2014 rates)
(% 2014 rates)
Sce":t':‘:a‘;;max 500% 57% 0%
SanaaBLow | so0x
Scenario C:
Thermal Credits in
APS (Al '
Egérgtlecr::;‘t’e 300% 60% 37%
Added for Thermal
Energy)
X O —
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Modeling Results Summar

$6,678,992,512 $6,061,272,512 $6,061,272,512

Total capital cost  (~155.175 CWERCs) (~125-175 CWERCs) (~125-175 CWERCs)

Net annualized
cost (5%) $(394,680,023) S(85,897,238) $(32,529,246)

Net annualized
cost (4%) S(347,927,075) S(43,468,330) $9,899,662

Net annualized

$(301,174,127) $(1,039,422) $52,328,570
cost (3%)

Potential avoided costs for O&M and capital upgrades for centralized system:
$118-200 million annually

1.8 billion Ibs of CO2 reduced annually
kp NerumaL S e
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Thank you for your time!
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Julie Wood

Director of Projects

Charles River Watershed Association
781-788-0007x225
jwood@crwa.org

Special thanks to our other co-authors: Nigel Pickering,
(formerly) CRWA, Bob Zimmerman, CRWA; Barbara Wingler,
(formerly) NSU; Robert Black, Industrial Economics, Inc.; and
Chris Smith, Industrial Economics, Inc.

Bruce Douglas, P.E.

Vice President

Natural Systems Utilities
508-675-5755

bdouglas@naturalsystemsutilities.com
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Transformation: Water Infrastructure
for a Sustainable Future
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