.
What is SROI?

Triple Bottom Line Decision Making Framework
LOQa 0Sal BrefiDandlysisandiFhantid Andlys
23S NI | LINE 2-&¢] dugmerded oyA NS A T

U Accounting for uncertainty using statdé-the-art risk analysis techniques

U Engaging stakeholders directlygenerateconsensus and transparency

Buildings

"f‘i’ Community Values
@ Corporate Responsibility
Environmental

@ Economic Data

al Emissions

9 Energy
& Mobilty
@ Site Development

@ Waste
@ Water
- HR

- I Data Inputs > SROI Process > Cost & Benefit Output | 19




The Triple-Bottom Line Framework

SROI adds to traditional financial analysis the monetiz
value of noncash benefits and externalities

Project’s Internal E xternal
Cash Non-Cash Costs &
Impacts E enefits B enefits
Revenues / : Employee . Green A O
L Cagil I:Ius Health & ACE:}:]:IE(:ICE 1hr?’Iilrlr?emc =00 C%:::';::l?rgr:t Qwu:tlf!try
Savings Safety Gases
L\ J
Y k4 w w ¥ w w
Public
Financial Reliability | | Regulatory Other Health & Dﬂdu“i;:‘ Other
Return Safety
\ J
Y
Financial &
Internal
L% J
Y

- SROI Overview R
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SROI Methodology

A FourStep Process

Develop the Quantify Risk
Structure and 2 Input Data 3 Analysis
Logic Assumptions Session

0 S Ré€véals thehiddenvaluen pr o] €

David Lewis, PhD
Former Principal Economist at the US Congressional Budget Office
A u t hPolicy and Planning as a Public Choice: Mass Transit in the United Stétes

- SROI Overview BEXR
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34% 42%

|
I
|

~ Additional non-cash

o

Benefits —
tolarger
society -

benefits to an organization

Ia)
U.

-10%

0%

10% 20% 30% 40% 50%
Return on Investment (Percentage)

60%

e (ash Plus Non-Cash Benefits Realized by an Organization

e Basic Financial Return on Investment

e Sy stainable Return on Investment

B

- SROI Overview
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SROI Outcomes ($NPV):
Changing Decision Making Processes

Technology Y
Technology X (Tech X plus
Renewable)
Traditional (FROI) $188 $126
Environmentabnd $234 $337
Community Impacts
Total Impact (SROI) $422 $463

AMXdO would be selected frc

AfYo0 i s the best option or
I $62M investment, yields >$100 in environmental
benefits

- SROI Overview BEXR
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SROI Process for P21

A 2 RAP sessions with stakeholders from HBPW, the
Holland community, and HDR

| Potential project costs and benefits identified
I Preliminary and refined values discussed

A Additional research and interviews to refine
assumptions and inputs

A Several refinements of technology options and
costing inputs

A Generation options grouped in various scenarios

A Development of SROI model

A Impacts are incremental:
ifrelative to the NnNbase <ca

- SROI Process for P21 Decision I‘I)R
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James De Young Station

AJnit 3 Retired in all cases

ASnowmelt system currently fed by U3/U4

A46 MW Combined Capacity U4+U5

ANo Capital Investment i Retire U4 &U5 by 2016 per the
CEP

Anvest $28M Air Pollution Control Equipment , U4 Retires
2027, U5 Retires 2033 (Base Case)

BHR
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Renewable Generation Options

20MW Wind Farm

sludge drying tank digester tower gas gas CHP plant
bioga holder  blower

heat from CHP M"I’

auxiliary use of heat

e

(e.g. heating of buildingsf

v
solid remains for S electricity for internal use
agricultural use -
o electricity for export to grid

AMW Digester Gas CHP 22MW Biomass Conversion JDY -

U5 ER
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New Solid Fueled Unit 10 at JIDY

Circulating Fluidized-Bed (CFB) Boiler

Feed Water
Ho_\N a CII:(E H ceaml e . E Air Preheater
5 . ‘ Cyclone . .
unit wor H 0 AImE Collector ] . Heated
Injection v ; s o State-of-the-Art Air
. Circulating : er uality Control System
% Fluidized-Bed Boiler Q v ys
. . Lime Slurry
Limesto a Particulate
Solid Fuel mestene v Control
Device
Secondary
A
" A . Stack
- / oo
. Yyvvy
Ve e—
Polishing l
Scrubber
\ To Byproduct Storage
Condenser
..... Air
----- High-Pressure Steam
Low-Pressure Steam
----- Water
----- Particulate E
..... Lime Slurry —
Generator

To Byproduct Storage Steam Turbine

70 MW Capacity
A50% Petroleum
Coke

/0% Biomass
A0% PRB Coal

K10)



Natural Gas Fired Combined Cycle

GE LM2500 Aeroderivative Gas Turbine

Ex.

ha:ssl = Power
g OTT%;]S:N Turbine
Section

Heat recovery

steam generator
Combustion
chamber

GT generator
Condenser

r'Eﬂ[l
==

ST generator General Electric LM2500 Gas Turbine

Steam turbine

2x1 LM2500 - 78MW
2x1 LM6000 T 114MW

Fig. 13. The GE LM6000 (aeroderivative of the CF6-80C2). (Source: GE Power Systems)

B
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Natural Gas Fired Combined Heat and Power (CHP)

Coof Exhaust

Waiter Retumed 1o
CHP Plant
P

Steam Supply to
factory process
¢

Gas Turbine Generaling Set

The Gas Turbine based
Combined Heat & Power Cycle

Combined Heat & Power is the simultaneous
production of Power and Heat from a single
fuel source.

The Gas Turbine generates electricity to
power the plant.

The hot exhaust gases are passed through a
Waste Heat Recovery Boiler*

The hot gases heat water which is supplied
either as hot water or steam to the
factory/facility processes,

® Wfaste Heat Recovery Boilers
are also known as
Heat Recovery Steam Generators (HRSG)

LM2500 CHP 1T 30.5MW
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group or

Holland BPW
Electricity User
Environmental
Economy
Community

Benefit and Cost Impacts

A A range of impacts were identified by stakeholder

nNnaccount o

A Key stakeholder accounts:

" " ) Increased Business Reduced
Capital and | |District Heating Snowmelt Electricity Electricity Savings Due to| | Economic Activi ity el Bl
Operating Cost Revenue Revenue Revenue Service Cost District Heating Due to Snowmelt )
System Benefit Shipping Cost
l I )
Holland BPW Electricity Econ_o_ ¢
Activity
Accoun t User Accoun t
Accoun t
etired Jal Avoided Cost Reduce Loss of Social Value of General | Fund Snowmelt CAC.& Ei
De Young Due to Landfilling of Commercial parkland Transfer From i G.H.G. Savings Due t
Value Snowmelt Tires Harhor Stat HB.P.W. Emission Cost | |District Heating
. Environmen tal
Communi ty Accoun t
n

Quantified by account

But cancel out in NPV calculation
- SROI Process for P21 Decision

A Some impacts are transfers

30



Holland BPW Account

Capital, EPC, O&M, Fuel, and
Fixed Costs

Retail Electricity Sales
Interchange Purchases & Sales

District Heating Costs &
Recovery

Snowmelt Costs & Recovery
Retired JDY Value

Reduced Biosolids Treatment
Cost

Capacity Purchases & Sales

Renewable Energy Credit
Purchases & Sales

Site Remediation Cost

A
A
A
A
A
A
A
A
A
A

Benefits & Cost Categories
G 74 §



