s . F—

San Francisco

Water
Power
- Sewer

|
|

| SRS

:
I— I
- -

DSD Conference: Applying the Triple Bottom Line in San Francisco

November 13th, 2014

AZCOM



Agenda

 Introduction to San Francisco’s Sewer System

Improvement Program

« San Francisco Triple Bottom Line Model

* Questions / Discussion



Built on the principles of understanding the entire
costs and benefits of a given investment to provide a
better understanding of how these investments will
change our built, natural, and social environments.

SEWER SYSTEM IMPROVEMENT PROGRAM | Grey. Green. Clean.
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SAN FRANCISCO SEWER SYSTEM
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§ o
Sewer System Improvement Program (SSIP)

® $6.8Billion Program

® 15-year Program - 30-year Implementation Schedule

® Includes entire system
® Treatment plants

® Collection system

® MS4 separate areas

SEWER SYSTEM IMPROVEMENT PROGRAM | Grey. Green. Clean.



San Francisco
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Program Report

€
- . LR = Bl Sewer System
|

Improvement
Program Report

Sewer System Improvement Program
7 Public Workshops

2005-2010 2009-2010 June 2010 July 2010

Stakeholder Input

Sewer System
M aSter c® SEP Digesters Task Force
Planning Effort B

Achieve Economic and
Environmental Sustainability

SSIP Levels of Service
Goals Endorsed &
Resolution Adopted

Digester

Task Force
18 months

SEWER SYSTEM IMPROVEMENT PROGRAM | Grey. Green. Clean.



San Francisco
i\&\ Water Power Sewer

LEVELS OF SERVICE

Sewer System Improvement Goals

€ Provide a Compliant, Reliable, Resilient, & Flexible
System that can Respond to Catastrophic Events

€ Integrate Green & Grey Infrastructure to
Manage Stormwater

€ Provide Benefits to Impacted Communities
€ Modify the System to Adapt to Climate Change
& Achieve Economic & Environmental Sustainability

€ Maintain Ratepayer Affordability

SEWER SYSTEM IMPROVEMENT PROGRAM | Grey. Green. Clean.
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URBAN WATERSHED ASSESSMENT
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BASIN DRAINAGE

7
, KEY ELEMENTS

Pacific Ocean

+ Watershed approach
to project planning
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~ e+ Collaboration with
other city agencies

+ Public engagement

T Triple Bottom Line
(TBL) analysis
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San Francisco
="/ Water Sewer

URBAN WATERSHED ASSESSMENT

Projects + Programs + Policies

Green and Grey Education, Grants, Stormwater Design
Infrastructure and Incentives Guidelines

SEWER SYSTEM IMPROVEMENT PROGRAM | Grey. Green. Clean.



San Francisco
\S\: Water Power Sewer

GREEN AND GREY TECHNOLOGIES

Constructed Vegetated Bioretention Rainwater Permeable
RQO Planter Harvesting Pavin

Permeable pavements
Rain gardens collect infiltrate stormwater to
and Infiltrate Sidewalk gardens reduce runoff
stormwater increase permeability
and infiltration

Cisterns retain storm-
water upstream and —
provide alternative - Larger pipes provide
water sources greater capacity to
store and convey
stormwater

Pipe replacements
upgrade aging
infrastructure

URBAN WATERSHED GREY AND GREEN SOLUTIONS

GREY

Pump Stations Outfall Retrofit/ Tunnels Transport/Storage Pipe Upsizing/
Replacement Structures Replacement

10
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_ 'Recap of SSIP Validation —

Categories of SSIP

Phase 2

Phase 3

Capital Program @ Milions) | @ milionsy | TOTAL

Treatment Plants $1,215 $407 $3,855

Collection System $1,928 $476 $2,758

City and Consultant Program

Management $152 $43 $320
TOTAL SSIP $3,295 $926 $6,933
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d Granularity }
PLANNING IMPLEMENTATION

Master q Validation
Plan Confirms and
|dentifies needs refines projects

and potential
projects

Project Concepts

® G

Level of Service
Condition Assessment

Modeling
Refined Cost Estimates

!

Design & Construction

Final List Of 85 Project Concepts
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1. To inform and support the analytical

process for developing alternatives
by considering social and

+ o+

environmental components in the ®
process alongside performance and IR &
economic considerations People \EASSESER

Equity & Access Economic
Success

To provide decision-making
support for SFPUC project leaders;

% San Francisco
d W) Water Sewer

Triple Bottom Line Assessment Model

To increase project selection
transparency and facilitate a
reporting-out of expected project
benefits.




What is triple bottom line analysis? /
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Triple Bottom Line Principles

.. Economic

Resource

Consumption

Management

Social Environment




Financial Analysis
(SROI)

Benefit-Cost
Analysis

Cost
Effectiveness
Analysis

* Scoring and
Ranking

 Pure cash-flow analysis over the project lifetime
(Sustainable Return on Investment)

« ?: Is this option commercially viable? Which option has the
lowest lifetime cost?

« Economic valuation which tries to capture quantifiable costs
and benefits

» Monetizes criteria; allows for direct comparison of
environmental and social to economic criteria

« ?. Do alternative benefits outweigh the costs? How much
should | invest to meet consumer demands?

* Non-financial benefits expressed in units, not monetary
terms

* Similar to BCA, but not monetized

« ?: Which option offers the leas cost alternative for reducing
X emissions?

» Used to compare costs that can’t be monetized

» Allows for consideration of various stakeholders,
government, community

« Limits false precision
« Simpler



Needs
Assessment
Report

Alternatives
Analysis

Alt1 ) Alt2

Islais_G5-a - Islais Cr - project A [Valencia 5t)

R - i nificanty Positive
W Positive
0 MNeutral

Negative
significantly Negative

N/A Not Applicable

51 System Resilience

52 Ratepayer Affordabilty

§3 Bicycle & Pedestrian Environment
54 Odors

55 Recrestion & Open Space Amenities
56 Employment

S7 Cultural Resources

S8 Noiss

59 Construction Impacts

E1 Climai

E? Habitat

E3 Water Use

E4  Waler Quality

E5  Air Qualty

E6 MNastural Rezource Inpuis

F1  Capital Costs

F2 Operating and Maintenance Costs

Triple Bottom Line Sample Output



Model vl-2xlsm - Microsoft

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat Premium Solver Platform SSIMV Team

Services of the San Francisco Public Ut

s Commission

% San Francisco _ Triple Bottom Line (TBL) Assessment Model
=) Water ] L J

NS Environmental + Social + Sustainability Version 1.0

MODEL INPUTS MODEL CALIBRATION TBL ANALYSIS TBL SUMMARY ALTERNATIVES
TBL Process Model Instructions

The TBL Assessment Model is a module within the Citywide Sewer System Improvement Program (55IP). The
purpose of a TBL assessment is to provide a decision-support platform that facilitates the selection of SSIP
projects and project alternatives that generate the highest value in terms of environmental improvement,
social-benefit, and economic gain relative to criterion established. The determination of ‘value’ is carried out
through a system of measurement that has two main aspects — the firstis a set of Indicators that are designed
to measure certain attributes of value, and second, is a Rating System that applies a consistent set of rules
that can normalize, interpret, classify, aggregate and represent the measured indicator values in order to
make them useful for decision-making. While indicators are primarily designed for measuring and monitoring
performance of a system component, the Rating System is primarily designed to aid multi-criteria decision-
making (MCDM) — a foundation of the TBL process.

The TBL is essentially an Indicator-based Rating System that incorporates multi-criteria decision making.

The main components of a robust TBL module are:

= A comprehensive list of indicators

= A collection of indicator measurement models and processes that utilize available data

= A scoring and representation model (Rating System) that makes sense of all the indicators and facilitates
decision-making

Characteristics of a good TBL Rating System:

« Simple (easily understood but logically sound)

« Comprehensive (by topic/criteria and indicators)

« Consistent (across indicator types, project types)

= Structurally Unbiased between Indicators as a model (unless explicitly weighted)

« Computable/Measurable

« Scalable (expandable by number of indicators; can work at local, watershed, City scales)
» Aggregation capable (group indicators into indexes etc.)

« Visually Representable (in a compelling, easy to grasp way)

TBL follows a
basic set of
principles

CIEBDICH| Sheet Temphte UI_Home UI_TBL Process  UI_Modellnputs  UI_ModelCalbration UL Summary .



L Output Example

System Resilience
O&M Costs Ratepayer Affordability

Employment

Bicycle & Pedestrian
Recreation & Open Space
Cultural Resources

Capital Costs Odors

Noise
Land Use Adjacency

Construction Impacts

Worker Safety

Natural Resources Climate

Habitat Air Quality

Water Use Water Quality



Triple Bottom Line (TBL) Assessment Model &) S Franciseo
0‘ Environmental + Social + Financial Sustainability Version 1.5 L/ .

TBLHOME MODELINPUTS MODELCALIBRATION ALTERNATIVES DATAARCHIVE
ST — e —r————

2} Evaluate Financizl Criterion Ratings based on cost-effectiveness

Ordinal
ranking
system
limits
impression
of false
precision

High ( Significanfly Posiive Infuence fo Crieria ) TRIPLE BOTTOMLINE RESULTS  8/29/2013 ©®
Low ( Posiive Infuence fo Crieria )

[©] Neural (No Infuence fo Crieria )

[ ] Negaive (Negaive Infuence b Crieria )

B sinifcanty Negaive ( Signifcanty Negaive Infuence o Crieria )
NIA ( Insuficent Informaion to Make a Judgment )

ProjectName: ~ Channel EIP Wiggle C - Partial Wiggle Alignment
Projectld: ~CWWSIP-FC_DB_CHN_9
Primary Objective: ~ CSD Volume Reduction
Project Type: ~ GreenInfrastructure
Location: ~ See Alternative C Figure
Description: ~ WNGC - Akernaive C

System Resfience

Ha\{e the @ Ratepayer Afordabity
gﬁg\?v notrO $ - Sli.ze of financial
hide '[.hOSG ¢ Bicycle & Pedestrian Environment ;rlgre)g r?irgn al to
icr::te”a TG ¢ Recreafion & Open Space Ameniies t.heir share of
pacted life cycle costs
@ Culural Resources
@ Odors
© Nose
¢ Land Use Adjacency
@ Construcfion Impacis
Worker Safety
Climate 0
D A Qualy
@ Waler Quaty

Size of radial
slices can be
sized
according to
community

importance
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TBL Alternatives Evaluation (Scoring)

Zigriicardy Poaifee
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51 Corsnusionimpash

311 Worker SE' ¢

E1 Cimae

2 FRaepayer Afadebliy

3 Employmert

Bicycled Pedatian Ervirorm ant
Resresion & Open Spae Ameriies

Culird Resource

Total CSD Events Remaining (events/Year)
Total CSD Volume Reduced [MGiyr)
Total LCA NPV (SK)

CSD Events Reduced Per million $ Annual Investment
CSD Reduction Per million $ Annual Investment

Stormwater Managed Per million $ Annual Investment

Altl Alt 2
Zero Green DMA Scenario 100-Acre Green DMA Scenario

CUMULATIVE BEMEFITS SUMMARY

Alt 3
500-Acre Green DMA Scenario

Ref. Alt

NCORMALIZED EFFICIENCY METRICS

Ref. Alt

0.3

0.2




Financial (LCA)

Capital Costs Climate System Resilience
Operations and Other* Costs Habitat Ratepayer Affordability
Water Use Employment

Water Quality

Air Quality

Bicycle and Pedestrian
Environment

Natural Resources

Mostly to address

conditions at
treatment plants

Recreation / Open Space

Cultural Resources

Odor

Noise

— Land Use Adjacency

Construction Impacts

— Worker Safety

* Includes Operations & Maintenance, Replacement & Renewal, Decommissioning, Avoided Costs, and New Revenues



Environmental + Social + Financial  Sustainability

Sample Metrics / Outputs
Acres Mitigated Flood Risk ...

Feet Bike/Ped Enhancement.......

Acres Green Space Added

Labor Hours Generated ...

Tons GHG Reduced ...

Acres Urban Habitat ----ccccoieciaenee

Tons Criteria Pollutants Reduced ...




LCA Components

Installation and

construction

Capital
equipment

Design and
planning

Avoided
combined sewer
discharge

Capital Operating
cost cost

Avoided cost/
New revenue

Avoided water
treatment

Operations and
maintenance

Replacement and
renewal

Decommissioning

Sale of bio-fuel
energy







MID TERM FLOOD CONTROL PROPOSED CONCEPTS

14TH STREET

-

@» *————— MISSION CREEK STORMWATER PARKWAY

COST:S7.7M
VOLUME DETAINED (5-yr, 3-hr storm): 0.5MG

5 g
5 / 5
Zz ~
2 iy %
g 5f g
S

£

~

16TH STREET

PROPERTY ACQUISITION
COST: Approximately $300-400 per SF

1417 15th st = $2,995,000
2023 Folsom St= $1,900,000

268-298 Alabama= $3,500,000-4,000,000

SUBSURFACE STORAGE

COST: $60-85M

VOLUME DETAINED (5-yr, 3-hr storm): SMG
*property acquisition not Included

FOLSOM ST. 8’ DIAMETER SEWER MAIN
COST: S5M

VOLUME DETAINED (5-yr, 3-hr storm): 0.75MG



17th and Folsom Street Alternativ

Project1 Project 2

Wypm 17th and Folsom St (future park) Nearby Parking Lot Acquisition
Ll Posihe

0 Neurd
Negaive
i ;
NA  Not Appicatie

51 Sysem Resience

52 FRatepayer Afiordabiity

83 Employment

54 Bicycle & Pedestian Emvironment
85 FRecredon & Opan Space Ameniies
56 Culural Resowces

S§7 Odors

S8 Noise

89 Land Use Adgcency*

510 Constucion Impacs

S11 Worker Sakty*
@& Environmental

§] [
E1 Omae Project3 Project4
E2 ArQualty i L”
E3  Water Quaity Right-of-Way Storage Box Stormwater Parkway
E4 WaerUse |
ES Habiat -

E6 Newrd Rsouroeﬁ

Ft Annudzed Capial Coss
F2 Annudzed Othe Coss

Note: Financial Crierion radngs are
based on annualized costs NPV and
select projects only

* This crieria are not showing upin the
pie charts but arein the legend because
they are not applicable to any case.




O Neurd
Negahe
S 3
NA  Not Appicatie

S§1 Sysem Resience

52 Ratepayer Afiordabiiy

83  Employment

54 Bicycle & Pedestrian Environment
85 Recredon & Cpan Space Amenifes
56 Culura Resowces

S§7 Odors

S8 Nose

89 Land Use Adpoency*

510 Constucion Impacs

S11 Worker Saty*
Ef COmae

E2 ArQuaity
E3 Water Quaity

E4 WasrUs
ES Habiat

E6 Newrd Rmroeﬁ

F{ Annudzed Capial Coss
F2 Annudzed Other Coss

Note: Financial Crierion raings are
based on annualized costs NPV and
select projects only

* This crieria are not showing upin the

pie charts but arein the legend becaus
they are not applicable to any case.

B
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Project1

17th and Folsom St (future park)
< 30% the cost Reduces flooding in high consequence area

performance of the

mean of projects S1 fep : : . :
evaluated 53 Improves a new park in conjunction with the

storage investment but not in an area of acute
need

S5
SS M = Reduces odor in small area, only during

flooding events

F1
$-163K

R T
N

Project3 Reduction in CSD Volume as a
: result of storage volume

Shortens construction schedule of 2 SF
Public Works projects due to coordination

Right—of—quStorage Box

— Ratepayer cost >30% of
projects evaluated

Major boulevard disrupted
during construction but not on
arterial




Criteria Development

. raised crosswalk . polished stainless steel paved mini plaza #4R 7%
¥BHETF AT :_ &i?ﬁéﬁiﬂﬁ f Chinese stroke furniture, typical B g A

_ perspective ERE |
e .

bio-planter, typical xx |
- small bamboo, typical xx concrete edge, typical XX |




Example: System Resilience

Sea level rise
Flooding
Redundancy
Consequence of
Failure

Amanced Conseguence of Falure
— S
1
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. _Governance Committees

31

BOARD OF SUPERVISORS

PROGRAM
POLICY DECISIONS

PROJECT
LEVEL DECISIONS

PROJECT

IMPLEMENTATION

M

SFPUC GENERAL MANAGER

!

MANAGEMENT OVERSIGHT
COMMITTEE

!

TECHNICAL STEERING
COMMITTEE

!

SSIP PROJECT
TEAM

SFPUC COMMISSION

EXTERNAL
REVIEW ADVISORY
o COMMITTEES

GREEN
INFRASTRUCTURE
ADVISORY GROUP

PEER
ADVISORY COMMITTEE

REVENUE
BOND OVERSITE
COMMITTEE

SOUTHEAST
COMMUNITY FACILITY
COMMISSION

WASTEWATER
CITIZENS ADVISORY
COMMITTEE



TBL Model Interface

Triple Bottom Line (TBL) Assessment Model @ Son Francisco
Environmental + Social + Financial Sustainability Version 1.5 S Water Power Sewer

TBL HOME MODEL INPUTS MODEL CALIBRATION TBL RESULTS DATA ARCHIVE

AlternativeControl Panel § Alternative Results § AlternativeScoring Rules F Alternative Scoring Calculations _I

Alternative Creator Tool | Alternatives Contral Panel

ESelect = Create New i Save I_I Load
Projects ? Alternative W Alternative s Alternative

Solution2 Alternative Summary
Custom Alternative (13 projects selected) Key Metrics
1 101 On-Ramp Detention Tank-2 L] Total Stormwater Managed (MG/yr)
2 Bryant Street Pipe Yard Detention Tank-2 L Total LCA NPV (SK) ($109.296)
2 Central Freeway Properties Detention Tank-2 @ Total Capital Costs NPV (3K) (569,394 43)
2 DHS Offices Detention Tank-2 L Total Other Costs NPV (5K) ($39,901.94)
5 Fire Station #7 Detention Tank-2a L Equivalent Annualized LCA NPV (SK) ($3.000)
& Fire Station #7 Detention Tank-2b L] Equivalent Annualized Capital Costs NPV (3K ($1.905)
7 GG Park Panhandle Detention Tank-2 L] Equivalent Annualized Other Costs NPV (3K) ($1,095)
2 Hamilton Playground Detention Tank-2 L] Parks and Open Space Added or Improved (SgFt) 27,375
¢ Jackson Playground Detention Tank-2 L] GHG Reduction (MTCO2e per Year) 0.0
10 Morthern Police Station Detention Tank-2 ] Serice Population Affected (# of persons) T.277
11 SOMArts Cultural Center Detention Tank-2 L] Water Use Reduction (MG/yr) 157,698
12 UCSF Detention Tank-2 L] Quality Habitat Creation (acre) 0.0
13 Victoria Manalo Draves Park Detention Tank-2 ®

CSD Events Reduced Per million § Annual Investment

Stormwater Managed Per million 5 Annual Investment

CSD Reduction Per million  Annual Investment

C5D Reduction Per Improved Area (gals/sfiyr)

Parks and Open Space Added Per Affected Population (SqFt/Srv. Pop.)




Model Interface _—

S San Francisco
@ Water Power Sewer

Services of the San Francisco Public Utilities Commission

Triple Bottom Line (TBL) Assessment Model

Environmental + Social + Financial Sustainability

Initiate Define Assess
SSIP Project Project Data & TBL Results using
Details TBL Model



m ity

51 System Resiierce +
32 Ratepayer Affordabity 0
53 Employment -

54 Hcyde & Pedestrian Environmert
55 FRecreation & Open Space Amenities
55 Cultural Resources

S7  Cdors

58 Moie

59 Land Use Adacency

510 Construction Impacts

511 Worker Safet
& Environmental

El Cimae

E2 ArQualiy
E3  Water Quality
B4 Waterlke
E5 Habitat

B Natural Resource Iniﬁ

F1  Annuaized Capital Costs
F2  Annuaized Other Costs

NA

COMMUNITY BENEFIT SUMMARY

investTmenT ()

FLOOD @

BICYCLE & PEDESTRIAN c$0
RECREATION SPACE $3
CULTURAL IIT

ODORS (ﬁ-g

NOISE [f])))

AIR QUALITY E‘

HABITAT ’

Test Alt 2
LP-137 Grey INFRA + Green Programs

Test Alt 3
LP-137 Grey INFRA + Green Programs + Sample Gl

Test Alt 4
LP-137 Grey INFRA + 1 Gl Project

8 Run-off Reduction Projects and 10
Conveyance/Pumping/Storage Projects

3 Run-off Reduction Projects and 10
Conveyance/Pumping/Storage Projects

VALUES WITHIN EJ/DC ZONE  VALUES OUTSIDE EJ/DC ZONE

CEClel | $533.4M/S300.0M

0/1pts

259FT 346/380FT

[

Lake Merced

1 Run-off Reduction Projects and 10
Conveyance/Pumping/Storage Projects

EI/DC Zone

S

0 Green Infrastructure ™M Grey Infrastructure =1 Green & Grey



TBL Output Example.

Triple Bottom Line Model Objective: The TBL model is a decision support tool that transparently estimates the financial,
social, and environmental consequences of SSIP projects in order to optimize and articulate the community benefits of SSIP investments.

TBL Uses Chinatown Green Street Retrofit (Spofford + Ross)
Estimation: 81 System Resiience

S2  Ratepayer Afordabity

4 Project Selection : o
S3  Bicycle & Pedestrian Environment

” Alternatives Formation —Bike/Ped Enhancements: 600 Linear Ft. S4 Odors
» Community SSIP Outreach 85 Recreation & Open Space Amenities
. . 86 Employment
Track System Performance: —Passive Open Space: 1,100 Sq. Ft. 7 Cuftral Resaurces
4 i S8 Nase
Design Reference Estimated Labor: 0.5 FTE S0 Consrucion Imoack

P Targets Achieved ~ over life of project

® Environmental
E1  Cimae
E2 Habta
E3  WaterUse
E4  Water Qualty
ES  Air Quality
E6 Naurd Resource Inpus

$$ Financial

;Urban Habitat Added: 400 Sq. Ft. F1 Amuaized Capial Costs

Average Annual Contribution to CSD F2 Amusized Oher Gosts

Volume Reduction: 50K gallons/year S'!Jrii:almeiive
s Positive
O Neurd
Negative
Significently Negative
N/A  Na Applicable

_Cultural Elements included
in Design

Note: Financial Criterion ratings are
based on annualized costs NPV and
select projects only



Questions

LA\

You are invited to...

the Watershed Planning Game

~ COME
* PLAY

Alexander Quinn
Director, TBL Model
SRR Development AECOM
G =] 415.955.2982
B . Alexander.Quinn@aecom.com

\ San Francisco
§ Water Power Sewer

Services of the San Francisco Public Utilities Commission



Summary of Non-monetary Benefit Scores

=
wh
£ § > | % £
m - 3
s | 2| 2|8 3| 2 2
= b E [= % ﬂ E (5] = = B =~
I = a = & S ] W |5 gl @ wmE
p ol E p T 2 | = = El 2 | &2
2l | | 2| s | E| 2| £ |22 £ 5¢
o s 2 | = = | o | E|as| 2 |=2
I S - B £ - 2 > 5 |5 2 ' m m
Criteria > A O G Z & g e |6 E|l = |98
Criteria Weight 9.1 | 16.7 | 1.5 01 | 121 | 7.6 4.5 7.6 3.0 |13.6 | 15.2
Overall Benefit
Scores Score
1-Existing Cogeneration Engines 10 7 5 10 7 8 10 69
2-New IC Cogeneration Engines 10 8 5 7 8 8 10 85
3A-Microturbines 10 8 8 3 8 8 B 72
3B-Flex-Fuel Turbines 10 2 6 3 8 8 0 LS
L-Fuel Cells 10 8 4 10 8 2 73
6-Biomethane into NG Pipeline 10 9 5 5 10 2 3] 80
7-Biomethane CNG Vehicle Fuel 10 9 5 5 10 2 B 72
7B-Onsite Biomethane CNG Vehicle
Fuel 0 2 10 o 45

Figure 4-2 presents a graphical summary of the results for the technology alternatives. The MUA results showed
that new IC engines are the most beneficial with the highest combined benefit score of 85 followed by
biomethane for NG pipeline injection with an overall benefit score of 80.



Alternative Triple Bottom Line Approaches ———

Mon-monetary Benefit Evaluation Results
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1 Load variation adaptability

W Maturity & reliability

i Outside utility involvement
m Permitting challenges

M Level of complexity

W Site impacts

M Net energy production

M Criteria air pollutants

B CO2e emissions
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