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Discussion Topics

o Industry Drivers and Trends

a Greenhouse Gas and Energy Data Analytics Tools

e Best Practices and Industry Standards

a Funding Available
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Industry Drivers and Trends




New England GHG Reduction Mandates

Five states mandate greenhouse gas

280% by 2050 reductions economy wide: MA, CT, ME,
RI, and VT (mostly below 1990 levels)

Net-Zero by 2050 MA statewide GHG emissions limit

80% by 2050 MA clean energy standard

90% by 2050 VT renewable energy requirement

100% by 2050 ME renewable energy requirement

Carbon-Neutral by 2045 | ME emissions goal

100% by 2040 CT zero-carbon electricity goal

100% by 2030 Rl renewable energy goal

ISO Newswire FEBRUARY 25, 2022 “The New England states’ frameworks for reducing
oreenhouse gas emissions and Increasing renewable energy continue to evolve
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Greenhouse Gas Emissions and Water and Wastewater

* Water and wastewater facilities face competing regulatory requirements in this regard because stricter water
quality regulations often require more energy intensive treatment processes.

* PFAS
* Contaminants of emerging concern (CECs)

* As we celebrate the 50th annijversary of the Clean Water Act and huge improvements in water quality, we
also need to address the challenge (and oEportunltles for innovation) of decoupling high greenhouse
emissions from clean water (EPRTand WRF, 2013).

o  Water Research Foundation (WRF) Greenhouse Gas Emissions and Biological Nutrient Removal

o American Council for an Energy-Efficient Economy (ACEEE) Incorporating Energy Impacts into Water Supply and Wastewater Management

o  Electric Power Research Institute (EPRI) Waste and Circular Economy
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Innovation = Circular Economy and Triple Bottom Line Approach

Wastewater

Nutrients ~{* Economy

Circular \l
|
n water \ V 4

Valuable
byproducts

Transitioning Wastewater Treatment Plants toward Circular Economy and Energy Sustainability,
American Chemical Society (2021)




Triple Bottom Line Plus

* Triple Bottom Line Plus (TBL+)
sustainability framework encompasses
environmental, economic, social and
technical performance.

Emissions and Waste
Resource Use
Environmental Resource Recovery
Sustainable Materials
Facility Footprint
Life-cycle Cost Analysis
Economic Sustainable Balance Sheet
Local Purchasing and Hiring
Stakeholder Involvement

Environmental

Social o
+ Technical Performance Wo_rkf(_)rce Sustainability
Reliability and Redundancy
ial ' Collection System Integrity
e ECOROUNG Technical Operations and Maintenance

Optimization
Resiliency and Adaptability

Wastewater Treatment and The Triple Bottom Line, Civil + Structural Engineer (2022)
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Greenhouse Gas and Energy
Data Analytics Tools




] Opportunities Identified
South Platte Renew Energy Flow Schematic - Maximize RNG

- Effluent Heat Recovery

Average Electricity Flow (kW)

Primary-Clarifiers-& Pumpingm
RW Pump Station[]
3WPS

DAFT]
Screens and Grit [l
Dewatering [l

Clarifiers and RSS/WSS Pumpingl
Denite Filtersl

Utility 2 ’ 7 6 0 Utility Switchgear

. Digestion
Average Plantwide Power (kW)

Trickling Filters

Metering
Gap Aeration

NTF & NH3 BypassI

Note: This preliminary energy flow schematic includes electricity loads only.
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Gainesville Regional Utilities Ctmis atouns Sauiion

20% 20%
® Technical = Economic ‘.
Evaluations and Prioritization Framework Elements: = Environmental Social 15% 4’
10% 35%
° Payback m Logistical

. . . Alternatives # Criteria Total S for Each Alternati
* Risks (Markets, operations, down stream impacts) e = 4

1 2 3 4 5 6
* Resiliency and redundancy SE n n . . . . .
ng

* Alignment with CIP, Master Plan, and Asset Management Plan ¢ Weighted ® By Category
@ Unweighted By Criteria
* Alignment with GRU goals and objectives (i.e., energy .
. | Logistical
neutrality) Soc;a,' '
. . L. . . . ¥ Environmental 1
* Utilization of existing infrastructure, ease of implementation, = Economic 0
- ; 0
and constructability e 0
z 3
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g0
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9 ¥ Example Evaluation Criteria with Weighted Scores
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Example — Quantify Energy and Carbon Performance

Large water and wastewater utility in New York measures success and progress towards achieving net zero carbon emissions

FYYY - EMISSIONS TYPE ™ EYYY CSO Dnnkang Water Distribution Orinking Water Treatment Fleet Other Wastewater Collection \Wastewater Treatment
Y18 Y06 | 1,183 3634 13,134 2339 56268 15296 545,650
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Example - Link Energy Data with Facility and Utility Level KPls

Large water utility using power metering data to track progress towards goal of reducing utility-wide kWh/MG by 5% in 5 years

KWh/MG Utility-wide 2 kWh

A 3 kWh

kWh

ﬂ
% ' " Pump station

Individual pump
———— ]

: 'ﬁ” il °
¥ Ll
: L‘le | ‘A'j" | =
= = = ——|I=L

Compare with —— #8 £\ 2\
electric bills LT




Best Practices and Industry
Standards




Lesson Learned — GHG and energy data
analytics should start with clear goals
and objectives

Roll Out &

Training

Platforms and
infrastructure % .
Information

Data Visualization Communication”
Needs

Identify Responsible Parties

“Who is responsible?”

Data collection
UL IR “What information and insights do we

Information needed to need to take action?”
perform action

'de";g}’egﬁ\a,fsa"d “What problems are we trying to solve?”
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Better Plants’
CHALLENGE

E 50001 Ready U.S. DEPARTMENT OF ENERGY

U.S. DEPARTMENT OF ENERGY Superior Energy

Performance
50001"

U.S. DEPARTMENT OF ENERGY

Industry Best Practices

AMERICAN NATIONAL STANDARD
ANSUMSENSO 500012018, IO

ISO 50001

ENERGY MANAGMENT

Continual improvement

\ 4

Energy policy

Energy planning

Management

Implementation and
operation

Managing Water and Wastewater
Utility Data to Reduce Energy
Consumption and Cost

review

Ensuring a Sustainable Future:
An Energy Management Guidebook
for Wastewater and Water Utilities

Monitoring,
measurement
and analysis

Energy
Conservation
i /

n “ ater and Best Practices for Energy
Management

; Wastewater
A oyl Facilities

Checking

MANUAL OF PRACTICE No. 32

. THE
American Water Environment ) iti
wi v WA Federation Yater internalaud g
Association thewater.qualily;pecple of the EnMS and prevention action

FOUNDATION
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Energy Management Program Development
Goals and
/ Strategies \

Implementation Energy Program
Planning Management Success KPlIs
\ Program I

Monitoring and
Management

Opportunity
Identification

M
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Case Study: Miami-Dade County Water and Sewer Integrated Master Plan

Partnered with the U.S. Department of Energy

Better
Plants’

U.S. DEPARTMENT OF ENERGY

Goals
¥30% by 2030,
v2.5% per year

Hazen

Immediate
v . miami-dade
recovery infrastructure

Procurement optimization

Intermediate

Expand power monitoring program
and data analytics

Implement energy-efficiency practices; leverage partnership with U.S.
Department of Energy to implement the ISO 50001 Framework.

50001 Ready Co-digest fats, oils, grease, and other segregated
o e e waste streams.

Renewables (RNG, CNG,
solar, hydrogen).




Integrated Energy Management Planning

1. Near and long-term energy optimization
planning (quick wins)

2. Integration with current CIP and master
plans (roadmaps)

3. Flexibility for changing conditions
(dashboards)

Implement
Operational
Strategies

Incorporate
Approaches
in Design

Evaluate/Monitor
Projects for
Implementation

Energy Management Strategy

3 “IF.” The project Caution: Selection of a
» N “Fg”
‘ "WI HENt- hThe project @ element may & project element may remove = m—" :asellne IIFSI Stratezy
element happens happen if triggered another element’s viability EatesY [FLETEEE

Increased
Energy
Production

Thermal Energy
Generators ; ,(h )

(Boilers)*




Bioenergy Recovery Planning and Data Visualization Platforms

High Solids Waste Digester Digested Waste Dewatering (DW) Dryer/Gasifier
R ]

. 4,700,000 27.0% 80.0%
M ft 5
ICFOSO 20000 s09% 0 o o
Max Volatile Solids Reduction (%)
PowerBI w e
|— G = 53 Dewatered Cake (Wet Lbs/Day) 372,395 Throughput (Wet Lbs/Day) 642,395
— - Dewatered Cake (Dry Lbs/Day) 100,547 Throughput (Dry Lbs/Day) 170,747
9.9% ($8.50) & Actual VS Reducton (%) 56.4% Dewatered Cake % Solids 27.0% Input Solids Conc (%) 26.6%
° T b I O e VSR/Day (LBS/Day) 105,868 Lbs H20 after DW (Lbs/Day) 271,848 Dryer Purchased NG ($/Yr) §378,258
a e a u CHP ENGINES Gas Production (SCFM) 720 Dewatering System Cost (S) $18,619,745 Dryer Capital Costs $77.903,146
er indic Digester Cost Estimate (S) $23,500,000
Segregated Waste Post Digestion Solids Conc 4.8% Gasification
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* Monitor k
O n I O r e < @ Segregated Waste Digested Waste Dewatered §
P ."
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erformance | 7 sreedemamon 20w
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— Dryricir Dy
y Tons/Day
an p rocess Dewatered Municipal Skidge i ($296.032)
Revenue ($/Year)
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performance  |Pewtered Munipst - ouns ooy sok touomy 720 — e
Sludge (DMWS) DWMS Total Sofids (3) Value 26.0% Equipment Costs ($) $120,022.890 %
. DWMS Transport Cost ($/Year) $369.563 Construction Costs ($) $90,017.168
metrics Rl Contingencs G0 se2 00801
Total Capital Cost ($) $252,100,000
270,000 Purchased Energy (20Year NPV) $7,565,170
O Energy Production Revenue (20Year NPV) S0
Transport Costs (20Year NPV) (857,295,875)
| oo o) S om0 ey it S
Equipment O&M Costs (20Year NPV) $102,019,457
$7.50 26.0% Total Operating Cost (20Year NPV) $46,400,000 Biogas Used 92%
Total 20 Year NPV $298,500,000
®Ziogas Used @ Nat Gas Purchased @ Biogas to CHP




Case Study: Broad Run Water Reclamation Facility Master Plan

Loudoun Water in Ashburn, VA

facility of the FUture
A 50-year master plan to expand the liquid and o B° (ousiness driver)
solids treatment trains by leveraging resource -
recovery, energy markets, and future treatment
technologies. The Master Plan for Loudoun
Water included:

« Shifting towards energy neutrality

* Quadrupling bottom-line analysis

 Planning for asset management
* ISO 50001 frameworks

LOUDOUN @ WATER
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Funding Available




Increased Water Infrastructure Funding

$350 billion American Rescue Plan Act (ARPA)
* one time, emergency fiscal recovery funds

* gives local/state governments broad discretion on
how to use funds

+ some state funds are still available for utilities

$1.2 trillion Bi-Partisan Infrastructure Law (BIL)

* represents a historic opportunity for utilities to
both understand and invest in their infrastructure
needs

* Increases WIFIA funding

 includes $55 billion in new water,
wastewater/stormwater, and resiliency funds

» expands existing SRF funding and adds new
programs

» funds to be administered over a 5-year timeframe
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BRIEFING ROOM

Fact Sheet: The Bipartisan
Infrastructure Deal

NOVEMBER 06, 2021 « STATEMENTS AND RELEASES

INFRASTRUCTURE Bl

ILL PASSES x
q WASTEWATER FU HOUSE; WAT!
Senate passes infrastructure in Infras AT NDING BR ER&

EAKDOWN
bill with major SRF increases O1the $550 6301 i new spencin )
) a-geney  fundng e spending. 355 bilion is allocated o drinking water, Wastewater, and storm water infr,
Wwater infrastructure

Forfar! pg
itructw

Iromise
bling i1

Coronavirus
State and Local
Fiscal Recovery Funds

The American Rescue Plan will deliver $350 billion for state, local, territorial, and
Tribal governments to respond to the COVID-19 emergency and bring back jobs. Read more about this bi:

o Water gy

The Coronavirus State and Local Fiscal Recovery Funds provide a
substantial infusion of resources to help turn the tide on the
pandemic, address its economic fallout, and lay the foundation for
a strong and equitable recovery. Direct Recipients

* States and District of Columbia

Eligible Jurisdictions & Allocations

Funding Objectives (4195 36m0n)

+ Support urgent COVID-19 response efforts to continue to o Counties (565.1 bilion [ —
decrease spread of the virus and bring the pandemic under control (565.1 billon) fture in Congress

*  Metropolitan cities ($45.6 billion)

* Replace lost public sector revenue to strengthen support for vital
public services and help retain jobs

%00 three manths.* Biden toid remarters

* Tribal governments ($20.0 billion)
* Territories ($4.5 billion)

+ Support

businesses Indirect Recipients

+ Address systemic public health and economic challenges that + Non-entitiement units ($19.5 billon)
have cocioh

4 to the inequal impact of the pande
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Inflation Reduction Act

Tax “Credits”

* Expands tax credits to new sources of renewable

feanceiI:;g;ye/sincluding biogas at wastewater treatment BY THE NUMBERS: The
» Tax credit for production IllﬂatiOIl ReductiOIl ACt

e Tax credit for construction

AUGUST 15, 2022

* Provides tax credits to tax exempt entities » BRIEFING ROOM » STATEMENTS AND RELEASES
* Provides uncapped credit opportunities

The Inflation Reduction Act will lower costs for families,
combat the climate crisis, reduce the deficit, and finally ask
the largest corporations to pay their fair share. President
Biden and Congressional Democrats have worked together
to deliver a historic legislative achievement that defeats
special interests, delivers for American families, and grows

the economy from the bottom up and middle out.

Here’s how the Inflation Reduction Act impacts Americans by

the numbers:
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Inflation Reduction Act

* Change in Investment Tax Credit (ITC) Rate
* Prevailing Wage Bonus
* Domestic Content Bonus

* Energy Community Bonus
* Expansion of Entities Eligible for ITC

* Expansion of Electricity Production Tax Credit (PTC) to Include “Qualified Biogas Properties”

* No longer limited to electricity production

* Provides Payment in lieu of Credits for Tax Exempt Entities
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Department of Energy Grants and Loans

Energy Efficiency and Conservation Block Grant Program (EECBG)

The Infrastructure Investment and Jobs Act of 2021, also referred to as the Bipartisan
Infrastructure Law, appropriated $550 million to the Energy Efficiency and Conservation
Block Grant (EECBG) Program. The purpose of the EECBG Program is to assist
eligible local governments, states and territories, and Indian tribes in implementing
strategies to:

* Reduce fossil fuel emissions.

* Reduce the total energy use of the eligible entities.

* Improve energy efficiency in the transportation, building, and other appropriate sectors

Energy Infrastructure Investment Program

The Inflation Reduction Act (IRA) appropriates approximately $11.7 billion in total for
the Department of Energy (DOE) Loan Programs Office (LPO) to support issuing new
loans. These amounts increase loan authority in LPO’s existing loan programs by
approximately $100 billion. The IRA also adds a new loan program, the Energy
Infrastructure Reinvestment (EIR) Program (section 1706), to help retool, repower,
repurpose, or replace energy infrastructure that has ceased operations or to improve
the efficiency of infrastructure that is currently operating. The wide-ranging impacts of
these new and expanded authorities are further described below.
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Greenhouse Gas
Reduction Fund

The Inflation Reduction Act allocates $27 billion to a
“Greenhouse Gas Reduction Fund” that will be
administered by the EPA. By using financing, not grants,
capital is expected to be repaid, which creates a multiplier
effect in which a single taxpayer dollar can be recycled
and lent multiple times to facilitate a clean energy
transition. Green banks generally target market sectors in
which payback is expected and lent to proven, technically
viable projects that are well past the research and
development stage

EPA

Hazen and Sawyer | all things water®

$11.9 billion in total funds are allocated. There are three
funding streams, the first stream authorizes $7 billion for
“low-income and disadvantaged communities to deploy or
benefit from zero-emission technologies." The second
funding stream features $8 billion to support low-income
and disadvantaged communities by funding direct or
indirect investments in renewable energy projects that
would otherwise lack access to financing. The third
funding stream features $12 billion that can be used
broadly to support eligible direct and indirect investments
in renewable energy projects nationwide.

United States
Environmental Protection
Agency
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Takeaways

« Significant new opportunities for funding and tax credits over the last 12 months
» Projects that previously didn’t provide an adequate ROl may now be feasible
» Probably just the first steps in changing energy policy

« Things are constantly changing and evolving
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