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Safety Moment: Beat the Heat

Health, Safety, Security, & Environment SaferTogether

Beat the heat this summer with these safety
tips:
» Drink plenty of fluids, it is important to stay

Know the Signs and Symptoms

of Heat Stress;

Dizziness, headache, nausea,
blurred vision hydrated anyway you can

Weakness Slightly increa_se your salt ir_ltake

Rapid heartbeat Dress appropriately — wear light-colored and
loose, breathable clothing (such as cotton) that

does not leave too much skin exposed; wear

hats and use sunscreen

Apply plenty of sunscreen, numerous times

throughout the day

Take it slow — start the day slowly, take short

frequent breaks throughout the day; gradually

increase the frequency, intensity or duration of

your tasks as your comfort level improves

Cool down every chance you get

Stay out of the sun whenever possible

Cramps

Chest pain

Labored beathing

Loss of consciousness

Impaired performance of skills,
mental concentration, or vigilance
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If you have questions, please contact your supervisor, Office Safety and Environment Coordinator (OSEC), or local HSSE representalive

HSSE Stop & Talk are written for educational purposes and are notinfended to replace safe work practices or procedures.
ver. July 2017
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Greenhouse Gases
& Climate Change

Greenhouse Gas (GHG): Gas that
absorbs and emits radiant energy as
heat

GHGs are released naturally and from
human activity

GHGs have varying warming impacts

GHG impacts typically normalized to
CO, equivalents

Kyoto Protocol identified CO,, CH,4, N,O,
HFCs, PFCs, SF¢, NF; as GHGs of most
concern
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INTERGOVERNMENTAL PANEL ON

climate change Greenhouse Gas Accounting

TASK FORCE ON NATIONAL

GREENHOUSE GAS
|NVENTO R| ES (TF|) » United Nations body for assessing science of climate change

Intergovernmental Panel on Climate Change (IPCC)

* In 2006, released comprehensive guidance and calculation
tools for national greenhouse gas inventories

» Produced by thousands of authors, editors, and reviewers
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« Standard on which most calculation methods are built on

2079 REFINEMENT

2079 REFINEMENT TO THE 2006 IPCC
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U.S. Policies

U.S. Greenhouse Gas Reporting Program

Implemented in 2009

« Supported by Clean Air Act

* Requires annual reporting of GHG emissions to

EPA for entities emitting <25,000 MTCDE

e Covers 85%-90% of US GHG emissions

« Currently only covers certain industrial

wastewater treatment systems

@ DIRECT GHG EMISSIONS REPORTED BY SECTOR

2015 Emissions (million metric tons of CO.e)

0 500 1,000 1,500 2,000 2,500
0 100 200 300 400 500

orace: | X0
Non-Fluorinated Chemicals [ |
Fluorinated Chemicals || [[XEE]
weste. |
Pulp & Paper [
Underground Coal Mines [l

Electrical Equipment Production
& Use I

Electronics Manufacturing I

Miscellaneous Combustion -

Average Emissions
per Reporter

(MMT CO,e)

GHGRP Reported Emissions, 2015

thttps://climatechange.chicago.gov/ghgreporting/ghgrp-reported-data
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State Programs

Regional Greenhouse Gas Initiative

« Cooperative effort among 11 eastern
states to reduce emissions from power
plants

« Power plants purchase emission
allowances

« Emissions reduced by 50% since

SETS A DECLINING LIMIT PUTS A PRICE
ON CARBON POLLVUTION ON CARBON X
FROM POWER PLANTS

INVESTS IN

COMMUNITIES

JESSICA RUSSO. NRDC

inception, with $4 billion invested into
local communities

California Cap-and-Trade Program

« Similar structure to RGGI

» Linked with Québec’s program

« Covers 80% of California’s emissions

« Part of Western Climate Initiative trading
system with Washington and Nova Scotia

GHG Emissions (MMTCO2e)
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GHGs in Water/Wastewater

« Water and Wastewater Treatment/Conveyance
require massive amounts of energy, ~10% of
global GHG emissions?

* For some municipalities, water sector can account
for nearly 70% of total municipal emissions

« Energy consumption in the water sector is
expected to increase by 80% over next 25 years,
despite technology improvements?

* Industry shift from waste management to resource
recovery

ENERGY

Solids Treatment &

S ::::::::tv Resource Recovery : FACTORY
Wastewater /
Biosolids Handling & NUTR’ENT
‘, arket Resources
=1 FACTORY

Tertiary
Treatment

WATER
FACTORY

Primary
Treatment

PRODUCT
FACTORY

Secondary
Treatment

Advanced
Treatment

Waste Streams —> Value Streams

1 Pinching, J. (2021, October 19). Xylem calls on water sector to join 'Race to Zero'
emissions. Sustainability Magazine. Retrieved from
https://sustainabilitymag.com/diversity-and-inclusion-dandi/xylem-calls-
water-sector-join-race-zero-emissions

2Ren, Z. J., & Pagilla, K. (2022). Pathways to water Sector Decarbonization, Carbon
Capture and Uttilization. IWA Publishing. Retrieved from
https://library.oapen.org/handle/20.500.12657/54048



https://sustainabilitymag.com/diversity-and-inclusion-dandi/xylem-calls-water-sector-join-race-zero-emissions
https://sustainabilitymag.com/diversity-and-inclusion-dandi/xylem-calls-water-sector-join-race-zero-emissions
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Quantifying GHG Emissions



Objectives

< Daterming Dhjat:tims) ':_.x.,::..“e"'
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!
« What will your greenhouse gas inventory Select ':'“ﬂ““'
a”OW yOU to do? Define Boundarnes E:;i:ai.:;;f_:
* Track emissions? 1 R
] ] o Identify Sources P ;f-“rf;rff K
» Operation/Expansion decisions? 5 IR
« Carbon trading? Collect Data

v
« Accreditation/Certification? o gditonal
* Regulation?

.....................
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« Objectives will dictate the protocol you Caloulale Carbon Foatprint] | - Mo v |
select and guidance you follow . T
Identify Reduction Strategies || cojomsnon owom 1

! | S |

(ﬂam municate Ftasults>

IWA: Pathways to Water Sector Decarbonization, Carbon Capture, and Utilization
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Scope Categories

1 2 3
- ﬁ purchasgd goods, services investments
E company facilities purchased electricity, and capital goods ﬁ
Stealfn. hfeating & fuel and energy processing of sold
Cooling Tor own use 0
related activities leased assets P Al (s of
. sold products
company vehicles
X@ business travel and end-of-life treatment
employee commuting of sold products
: transportation,
3 t ted
sl genera = distribution @ franchises
opera’aons
. T ey Upstream &
Reporting Company Upstream Activities Upstream Activities  pfwnstream
Scope 1: Direct Scope 2: Indirect Scope 3: Indirect
Greenhouse gas emissions Greenhouse gas emissions Greenhouse gas emissions from sources not owned or directly controlled by a company
from sources that are owned or resulting from the generation but related to the company’s activities.

controlled by a company.

of electricity, heat or steam
purchased by a company.

Neuberger Berman (nb.com)
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Water Treatment & Reclamation Emissions

,,,,,,,,,,

SCOPE 2
INDIRECT

SCOPE 3
INDIRECT

SCOPE 1
DIRECT

Water Treatment or
Reclamation Facility

SCOPE 3
INDIRECT

Downstream Activities

Scope
Category Category
Statlonary Cpmbustlon Scope 1
Emissions
Mobile Combustion
. Scope 1
Emissions
Refrlger.ant. Fugitive Scope 1
Emissions
Wastewater Process
o Scope 1
Emissions
Electricity .Colnsumptlon Scope 2
Emissions
Chemicals/Fuels Scope 3
Transport Emissions P
Mobllg F_ugltlve Scope 3
Emissions
Biosolids Land Scope 3

Application Emissions
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Resources for the U.S. Water Sector

Name Description Focus Details

Biosolids Emissions Assessment Model (BEAM) Estimates emissions associated with solids management and biosolids application Wastewater and agriculture Calculation tools and user’s manual

(SYLVIS, 2009) sectors

Carbon Footprint Registry Reporting protocol for North American organizations created by the non-profit All sectors Step-by-step guidance, verification, calculation
(The Climate Registry, 2022) organization, the Climate Registry. tools, performance tracking

European Union Emissions Trading System (EU ETS) Carbon trading commodity market launched in 2005 as a major component of the EU All sectors Carbon trading method with standardized

(European Commission, 2022)

Energy Policy. Operates under ‘cap and trade’ principle. Based on GHG Protocol and IPCC
guides

guidance, tracking, verification, and policy

Greenhouse Gas Emissions Calculator for the Water
Sector (Blickenstaff, 2013)

U.S. DOI and California-developed tool that determines water supply and energy
demands, in addition to GHG emissions

Potable water treatment and
groundwater extraction

Calculation tools and user’s manual

Greenhouse Gas Equivalencies Calculator (EPA, 2022)

Provides U.S. nationwide average energy conversion factors to convert energy use into
CO; emissions

Energy and fuel consumption.
Some factors only consider CO,
emissions.

Carbon conversion formulas

Greenhouse Gas Protocol
(WRI & WBCSD, n.d.)

The Greenhouse Gas Protocol provides standards, guidance, tools, and training for
businesses and governments to measure and management climate warming emissions.

All sectors

Step-by-step guidance, verification, performance
tracking, reduction targets

Greenhouse Gas Protocol for the U.S. Public Sector
(Russell, Sotos, & Bostock, 2010)

Similar to GHG Protocol Corporate Standard with changes in content and structure

Public sector activity in the U.S.

Step-by-step guidance, verification, performance
tracking, reduction targets

Intergovernmental Panel on Climate Change (IPCC)
(IPCC, 2008)

Comprehensive guidelines and calculation formulas for developing national greenhouse
gas inventories

All sectors

Guidance, calculation tools, and user’s manual

Local Government Operations Protocol
(CARB et al., 2010)

Specifically designed to calculate emissions of U.S. municipal governments

All municipal operation sectors

Step-by-step guidance, calculation tools

Local Greenhouse Gas Inventory Tool
(EPA LGHGIT, 2022)

Designed for governments interested in completing quick and simple GHG inventories

All municipal operation sectors
aside from water treatment and
conveyance

Calculation tools and user’s manual

Mackay Carbon Calculator (Department for Business,
Energy & Industrial Strategy, 2020)

Webtool developed by the Department of Business, Energy and Industrial Strategy to
calculate UK emissions and future carbon pathways to show how decisions affect UK
emissions

Public sector activity in the UK

Calculation tools with easy web interface

Science Based Targets Network Protocol
(SBTN, 2022)

Reporting protocol similar to the Science Based Targets Initiative that focuses on
organizations’ impact on nature, including biological diversity, sustainable forest, oceans
management, reversing land degradation, etc.

All sectors

Step-by-step guidance, verification, performance
tracking for nature-related goals

UK Water Industry Research (UKWIR) Carbon
Accounting Workbook (Water UK, 2021)

Specific review of water sector’s process emissions based on water treatment and
wastewater process emission factors and technologies used in the calculation of
greenhouse gases. Follows IPCC guidance

UK Water and wastewater sector
specific

Standardized guidance for estimating operational
greenhouse gas emissions

U.S. EPA Center for Corporate Climate Leadership
(EPA, 2021)

Resource center for organizations to calculate and manage GHGs, including a calculator
for small businesses and low emitter organizations

All sectors

Simplified carbon calculator for small businesses
and low emitter organizations
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Calculation Resources

Primary Protocol
Local Government Operations Protocol

Wastewater Process Emissions
IPCC Guidelines Chapter 6, 2019 Refinement

Biosolids Land Application Emissions
Biosolids Emissions Assessment Model

Emission Factors
EPA GHG Emission Factors Hub

wMo UNEP

INTERGOVERNMENTAL PANEL ON
climate change

TASK FORCE ON NATIONAL
GREENHOUSE GAS
INVENTORIES (TFI)

2019 REFINEMENT

2019 REFINEMENT TO THE 2006 IPCC
GUIDELINES ON NATIONAL GREENHOUSE GAS
INVENTORIES

oEPA CENTER FOR CORPORATE

CLIMATE
LEADERSHIP

U.S. Environmental Protection Agency




Local Government Operations Protocol (LGOP)

* Primary guidance and calculation resource

« Designed specifically for developing municipal
GHG inventories

« Four gases evaluated in this inventory
 Carbon Dioxide — CO,
* Methane — CH,
* Nitrous Oxide - N,O
» Hydrofluorocarbons — HFCs

 Informed inventory boundaries and identification
of emission sources

« Provided emission formulas for stationary &
mobile combustion, fugitive refrigerants,
and electricity consumption
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IPCC Guidance for National GHG Inventories

* Guidelines report
released in 2006

« Updated in 2019 with
additional calculations for
CH, emissions

 Utilized for Scope 1
process emissions at
WRFs where
LGOP lacked
computational formulae
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Biosolids Emissions Assessment Model (BEAM) &
EPA Waste Reduction Model (WARM)

« BEAM was developed to quantify
emissions from wastewater solids
management

» Detailed emissions analysis of solids
management processes

 Excel-based calculation tool

« Only “Land Application” formulas used
in this study

« WARM allows for the calculation of life-
cycle emissions for a wide array of waste
streams and waste processing methods.

« LGOP lacks guidance on calculating
emissions for composting
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EPA Greenhouse Gas Emissions Factor Hub

W

XY

SEPA CENTER FOR CORPORATE

i
- | 3
« Emission factors sourced from EPA Center D Eé}\hg%EES,HIP =
for Corporate Climate Leadership's ; 54 R e M
(EPACCCL) Greenhouse Gas Emission 4’«;,,/\ N
Factors Hub AL prot*
» Emission factors designed for the U.S.

[ Table1 | Stationary Combustion
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 Used in emission calculations for FusiType Heat Conent (¥1V)_[_CO, Factor__T _CA, Facior_T_W,0 Factor €O, Factor Ch Factor___[_N.0 Factor
mmBtu per short ton kg CO; per mmBtu [ g CH, per mmBtu | g N0 per mmBtu kg CO; per short ton @ CH, per short ton @ N:0 per short
ton
. . Coal and Coke
° Statlonary and mObI |e | Anthracite Coal 26.00 103,80 11 18 2,802 278 40
Bituminous Codl 2403 0328 11 18 2,325 274 40
. .. [Sub-bituminous Coal 17.25 FIAL i1 8 1,678 180 28
Ligrite Caoal 14.21 0772 11 18 1,380 156 23
refrigerant fugitives s e — . = 2
|Mi:-:ed (Electric Power Sector] 1673 B5.52 i1 8 1,565 217 EF
i 2698 [FEE) i1 8 2,468 ZED [F]
H H H i usiri 2335 DAET i1 18 2,118 246 38
« Stationary and mobile combustion E=n T E—rT I = o
| Other Fuels - Solid
|Municipal Soid Waste 0085 00.70 32 432 o 318 42
= H [Petroleum Coke (Sdid) 30.00 10241 32 42 3,072 260 128
° EleCtr|C|ty Consu m ptlon Flastics 38.00 500 = 32 2,850 7216 160
Tires: 28.00 B5.07 32 437 2407 E06 118
Biomass Fuels - Solid
. . e . [Agricuftural Byproducts 8.25 11817 32 4.2 o785 264 35
* Global wa otentials (GWP) utilized = ] — z = ) —
W r m I n n I I I Z I n [Sdid Byprodudts 1039 105 51 32 43 1,008 33 7]
. [Wood and Wood Residudls 1748 03.80 72 38 1,640 126 83
thIS StUd for non_CO GHGS ‘mmBtu per scf kg GO, per mmBtu | g CH, per mmBtu | _g o0 per mmBiu kg CO; per sof 3 CH, perser 31N, per ot
y 2 Natural Gas
[Natural Gas 0.001026 | 53.06 | 1.0 | 0.10 ] 0.05444 | 0.00103 | 0.00010
Other Fuels -
° R | | Blast Fumacs Gas 0.00D052 274.32 0.002 0.10 0.02524 0.000002 0000000
e g u ar y u p a e Coke Oven Gas 0000589 46.85 048 0.10 0.07206 0.000288 0000060
Fusl Gas 0.001388 50.00 3.0 0.60 0.08189 0.004164 0000833
Fropane Gas 0.002516 61456 3.0 0.60 015463 0.007548 0.001510
Biomass Fuels - Gaseous.
Landfil Gas 0.000485 | 52.07 | 32] 0.63 0.025254 | 0.001552 | 0.000308
(Other Biomass Gases 0.000655 | 5207 | 32| 063 0.034106 | 0.002096 | 0.000413




Direct Process Emissions

« CO, emissions from wastewater treatment are biogenic, thus not
iIncluded in inventory

« CH, and N,O emissions from wastewater treatment arise from 2
pathways

 \Wastewater Treatment
365

kg z
BODrreatment (F) = [Qin,i* BODin,avg] i)
i=1

« Sisthe BOD removed in the form of sludge

« Wastewater Discharge
365

kg
BOD/TNDischarge (y_r) = z Qout,i * BOD/TNout,avg
i=1
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» Values used with IPCC equations/factors to calculate emissions -




Refrigerant Fugitive Emissions

« Stationary Equipment
 LGOP — Equipment Inventory and Refrigerant Use Approach

« Contacted manufacturers using model and serial numbers to
request full charge capacities

* Full charge multiplied by an emission factor specific to equipment
type to determine the quantity of refrigerant emitted over one year

« Any units installed in 2021 used an additional factor to account
for leakage during installation

* Mobile/Vehicular Equipment
 LGOP - Fleet Inventory Approach

» Full refrigerant charge for every vehicle's AC system researched
and recorded

« Full charge capacities multiplied by emission factor specific to
mobile air conditioning units to estimate yearly refrigerant leakage

* Any units purchased in 2021 used an additional factor to account
for leakage during installation
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Eleciricity Consumption Emissions

« Calculated following LGOP guidance

* Metering data multiplied by
emission factors to estimate CO,, CH,
and N,O emissions

» Power facility-specific emission
factors sourced from EPA's
eGRID system
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Chemicals/Fuel/Waste

Transport Emissions

Transport mileage was estimated by
assuming a round-trip distance between the
chemical, fuel, or waste facility and the
Cary facility
 If distance wasn't given, Google Maps
was used to determine the distance
between the two facilities

 Assumed standalone route rather than
part of a larger pickup route

Emission factors from EPA CCCL's GHG
Emission Factors Hub were used to
calculate emissions based on miles driven

 All delivery vehicles assumed to be
Medium- and Heavy-Duty Trucks

Distance from Facility| Total Distance for Number of Total Miles
Waste Stream to Destination (mi) [ Collection Trip (mi) | Collections in 2021 | Driven (mi)
General Waste 16.5 33 75 2475
Wood 28.2 56.4 2 112.8
Non-Metal
Recyclables 8.9 17.8 26 462.8
Metals 16.4 32.8 4 131.2
Used Oil 37.2 74.4 1 74.4
Sludge Hauling to
SCWRF 16.6 33.2 2620 86,984




Emission Tool

Emissions by Source
YEAR 2021 o

Process
Purchased electricity
Stationary combustion

« User-friendly Excel-
based tool that can be Beshl
regularly updated and m 12,000
data can be extracted :

for reporting/ verification Emissions Breakdown by Major System

 Calculations performed
using Excel’'s Visual
Basic for Applications
(VBA)

Solids Handling

« Currently converting to 1,978
a cloud-based system Fitrati.

Final &
Support Effluent s e
Secondary Treatment Facilities Handli... 213

5411 445 262
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Emission Tool

Time Series Emissions Normalize by:
I issions

3, 299 3500

2000

Results Summary Table

JULY 2023

2015 2016 2017 2018 2019 2020 2021

2,810.27

2000
1500

1000

2015 2016 2017 2018 2019 2020
Emissions [COe tonnes]

Stationary Combustions

Process Inputs GHG Emissions
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Process Major System Fuel Type Amount of Fuel Total CO.e [tonnes]

2021 |Sum of Generators 3 -5 Support Facilities Petroleum Products Distillate Fuel Gil No. 2 US gallons (gal)
2021 |Dryer Fuel Combustion Solids Handling Matural Gas Matural Gas therm (thm)




EmissionWise

Data Visualization & Results

- Emissions by Source =x B Time Series Emissions = s~ B O

Emission Types by Facility [
Facility Emission Type Year * Stationary Combustion: 11195.15 *® Nlobile Combustion: 121.56 *® Refrigerants: 202.68 ® Stationary Combustion & Mobile Combustion ® Refrigerants Process e Purchased Electricity
Process: 64637.32  ® Purchased Electricity: 112347.23 * Transportation: 765.85 @ Transportation e Mobile Fugitives e Biosolids
*® Mobile Fugitives: 52.43  *® Biosolids: -6571.99 15000
North Cary Water

7500
L
5000 e
2300
—3
Reclamation Facility Staticnary Combustion 2021

(NCWRF) —
North Cary Water
. -5000

Reclamation Facility Mobile Combustion 2021
(NCWRE) -20.... ] 20,000 40,000 60000 80,000 100,000 120,000 140000 160,000 180,000 200 2014 2013 26 2017 2018 2019 2020 2021 2022

a
Jo!

Beaver Creek Purmp
Station (BCPS)
Beaver Cresk Purmp
Station (BCPS)
Beaver Creek Pumnp
Station (BCPS)
Beaver Creek Purmp
Station (BCPS)
Beaver Creek Purmp
Station (BCPS)
Cary/Apex Water
Treatment Facility Mobile Combustion 2021
(CAWTF)

Cary/Apex Water

Mobile Combustion 2021

=

Refrigerants 207

&

Transportation 2021

JULY 2023
&

Purchased Electricity 201

~

Mobile Fugitives 2021

&

-, - . N
=}
=
2
2
|
.

~

Treatment Facility Transportation 2021
(CAWTF)

(B
-

&
-
i

~

Emissions (COze tonnes; Emissions (CO:e tonnes)
South C ) - )

Reclamation Facility Purchased Electricity 2021
(SCWRF;
South Ci

(&Y
-

2 Emission Breakdown by Major Systems - Results Summary Table =x B

Mabile Fugitives 2021

=

é:'l"”‘ p Facility = Scope EmissionType 2014 2015 2016 2017 2018 2019 2020 2021 2022 2030
ary/A)

Treatment Facility Staticnary Combustion 2021

Support Facilities: 320 Secondary Treatment: 3794 Solids Handling: 2356

&
-

Stationary
(CAWTF) Combustion
v/ Apex Wa Mobile R . . R R ) . 541 550
Treatment Facility Refrigerants 2021 . Combustion . -
(CAWTF) !

Cary/Apex Water

Treatment Facility Purchased Electricity 2021
(CAWTE) Process - - 1965.58 2370.63

- - - - - - - 281027 2629.57

&

Refrigerants - - - - - - - 26.72 26.46

&
-

[

2919.48 364581 336040 3793.50
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v/ Apex Water

Treatment Facility Mobile Fugitives 2021
(CAWTF)

Morth Cary Water

Reclamation Facility Refrigerants 2021

2 Er:fthﬁefj - - 300442 264910 288993 2751.86 309289 3229.46 316846

&
-

Transportation - - - - - - - 4491 N

[ | 5 Mebie
(NCWRF) Fugitives

~

- - - - - - - 309 343

Morth Cary Water

Reclamation Facility Process 2021
(NCWRF) Net Annual
North Cary Water Emissions
Reclamation Facility Transportation 2021 Stationary
(NCWRF) Combustion

| Biosolids - - - - - - - -1656.79 -1303.60

&

- - 4970.00 5019.74 6163.25 5671.34 6738.70 7823.46 833510 -

&
-

_ R - - - - 1233.36 117879
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[ Data Entry Year:

0.0 General Facility Information

NOTES { GUIDANCE

escription

Value

Tnits

Total Annual Influent Yolume

Tilion Gallons [MG]

“Total Annual Efluent ¥olume

Filion Gallons (MG

_Total Annual WAE Flow Yolume

Million Gallons (MG

Annual Average Flow

um kotal volume of WAS wasted ower inventory year

Awerage of Average Daily Flows

Servies Population

Million Gallons Per Diay [MGO]
— T per TO00

« Easy copy and paste from form into cloud tool

2022

« Simplifies and streamlines data collection and logging process

Data Request Form created to request only data necessary to update calculations

Response [YIN]

Question
WS a new HYAL anitfunit that Uses refrigerants installed this jears T

IF [¥], e make and model number
I

Did any refrigerant leak.s ocour of were any units recharged this year?" |

'Please zend alldo ion of

tor zteven lobo oM

1.0 Scope 1 Emissions - Stationary Combustion

NOTES { GUIDANCE

T Gubsystem [Description_ Fuel Type ¥olume of Fuel Consumed Units
Salids Handling Dryer Fuel Combustion Natural a5 therm [thm)
Support Facilities Generatars 3-5 Distill ate Fuel Cil ko, 2 us gallnns gal]
2.0 Scope 1Emissions - Mobile Combustion NOTES ! GUIDANCE
T Gubsystem _ [Description Fuel Type Total Annual Distance Traveled nits
Support Facilities 2013 Ford F-150 0017, Gasoline iles ifference between vehicle odometer reading between start and end of year
Support Facilities usicn (0013 Gagoline = Difference between vehicl: odometer reading between start and end of year
Support Facilities F-180 [0133] Gazoline iles LiFference between vehicle odometer reading between start and end of year
Support Facilities Ford F-1560 (0133 Gagoline iles Difference batween vehicle odometer reading between start and end of year
Support Facilities -250[0201) Gasoline iles Difference between vehicle odometer reading between start and end of year
Support Facilities ZDDSCheug CHA00 Dliesel ez Difference between wehicle odameter reading between start and end of year
fles ifference between vehicle odometer reading between start and end of year

3.0 Scope 1Emissions - Process Emissions

NOTES ! GUIDANCE

T Gubsystem [Parameter | Calculated Mass Calculated ¥alue nits
Secondary Treatment Average Annual Influent BOO otallnfluent Organics. 2611431 kilograms (kg = Average Annual Influent BOD [maiL] " Total Annual Influent Volume (RG] " (2,785 Ligal
Secondary Treatment Awerage Annual Effluent BOD otal Efflugnt Organics 27,429 kilograms (kg = Awerage Annual EFuent BOD [mafl] ° Total Annual EFfluent Yolume [MG) * [3.785 Ligal
Secondary Treatment Awerage Annual Influent T otal Influent Ritrogen 643.396 kilograms [kg = Awverage Annual Influent TR [marl] * Total Annual Influent Volume [MG] " [3. 785 Ligal
Secondary Treatment Auerage Annual Effluent Th otal EFfluent Mitrogen 22,088 kilograms [kg = Auerage Annual EFfluent TR (mafl]® Total Annual EFluent Wolume [MIG) * (2,726 Ligal
Secondan Treatment werage Annual wig T otal Oy Solids Fremoved Z. 766,425 Filograms (kg = Fwerage Annud otal Annual o Volume 3
4.0 Scope 2 Emissions - Purchase NOTES ! GUIDANCE
ubsystem [Description Value nits
Purchazed Electricity Elzctricity Consumed kilowatt hours [kiwh)
Purchased Electricity Electricity Produced kilowatt hours [kiwh)
Purchazed Electricity Emiission Factor for Inventory Year IbsiMWh 1. Ga bo https:Hresidential-c arbon-tool.duk Y. 3PP in 2. Continue as Guest and input zip eode of Facility. 2. Seroll down to find "Emizzion Factor (Ibefftik]

5.0 Scope 3 Emissions - Material
Subsystem

ransportation

Support Facllltlas

NOTES ! GUIDANCE

pport Facili
Support Facllltlas

Description QTY of DeliveriesiCollections otal Annual Distance Travele
Huypochlorite 731
Acid Magic 300.
Polymer 2.040.
Diesel 360,
Gasaline 0.
General waste 1.872.
Man-Metal Recyclables 936
Fletals 5.

Eolidz Handling

Efczolids Hauling to Agroulural Sited T,

TITE

TIFA

ioogle Maps driving distance from Cary Facility to Supplier! Disposal Site. Use wei
icogle Maps driving distance from Cary Facility to Supplier! Disposal Site. Use wei
icogle Maps driving distance from Cary Facility bo Supplierf Disposal Site. Use wel
icogle Maps driving distance from Cary Facility to Supplier Disposal Site. Use wei
i0oqgle Maps driving distance fram Cary Facility to Supplier! Disposal Site. Lise wei
icogle Maps driving distance from Cary Facility to Supplier Disposal Site. Use wei
ioogle Maps driving distance from Cary Facility to Supplier! Disposal Site. Uise wei
ioogle Maps driving distance from Cary Facility to Supplierf Dizposal Site. Use wef

Fiewiew biosolids hauling logs. Sum annual total miles drven uliphy tors

6.0 Scope 3 Emissions - Biosolids Land Application
ub

Density [Ibsft’]

Total Hitiogen

0]




Data Entry

(CAWTF) L

Cary/Apex Water

Treatment Facility — Transportation 2021 A ° Req U eSt n eW fe atu reS
(CAWTF)

North Cary Water
Reclamation Stationary Combustion 2021 A
Facility (NCWRF)
North Cary Water
Reclamation Mobile Combustion 2021 Z
Facility (NCWRF)
South Cary Water
Reclamation Purchased Electricity 2021 4
Facility (SCWRF)

. Emission Types by Facility + ~{ ¢ @ @ Q .2 Emission T}"pE'S by +| |4 i QL3
g Facility Emission Type Year Fac“ itY
- Beaver Creek
Z F'ump Station Mobile Combustion 2021 Al R
= et crck —+ Add new emission entry ||| « Generate PDF report«—
— Pump Station Refrigerants 2021 AN |
o (BCPS)
= i 171 —+ View/edit annual facility || < Search<
i '-BB;;E:' Creek _ Stats
- :T'Bug;zjstamn Purchased Electricity 2021 Al B L’ ° Expand to Fu”SCreen<
o eaver Creek . . .
O Eump S?aﬂoll(w Mobile Fugitives 2021 AN | ° VIeW/edIt eleCtrICIty
(BCPS)
- Caryiaper Vi usage breakdown
= Treatment Facility Mobile Combustion 2021 AN |
=
<
]
o
P4
<
om
=z

\
Edit existing emission entries
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Town of Cary Inventory

Case Study

29



Cary, NC and Drivers

* Located 10 miles west of Raleigh, NC

« Population ~ 175,000, 29.2% increase from 2010

* Regional leader in solar energy production

« History of evaluating and advancing energy
efficient system implementations

 Cary Goal: Reduce GHG emissions by 25% by
2025 and 100% by 2040

2011 GHG inventory indicated 2/3 of town’s
emissions were from water and wastewater
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Cary Utilities
Water Facilities

North Cary WRF ~ 7 MGD
South Cary WRF ~ 5.5 MGD
Western Wake Regional WRF ~ 7 MGD
« Beaver Creek Pump Station ~ 7 MGD
Cary/Apex WTF ~ 29 MGD

Key Considerations:
WRFs produce Class A Biosolids

Sludge hauled from NCWRF for
processing at SCWRF

Baseline Energy and GHG Inventory
Annual calculator updates
Identify and understand trends

CAWTF
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Town of Cary Utilities Emissions - Overview

Scope 1: Process Emissions

Purchased electricity is
largest emission source
(44%) followed by
wastewater process
emissions (32%)

Land application of
biosolids reduced total
emissions by 12%-14% at
WRFs

Mobile Combustion is
smallest emission category
by far

9,932

N

Scope 3: Biosolids
(2992)

Scope 2: Purchased Electricity
13,818

Scope 1: Stationary Combustion

5,895

Scope 3: Transportation

Y

1,022

| Scope 1: Refrigerants
359

__Scope 1: Mobile Combustion
61



Town of Cary Utilities Emissions — Emission Sources

10,000 . :
| Net: 8,303 [ Purchased Electricity [ Process
9 000 - Ei?fﬂ;ﬁggombuaion =Eniggﬁtleidcsombustion

g « Purchased electricity AR R ansportafion
~ represents ~90% of 8,000 -
> . . Net: 6,289
= emissions for BCPS and 7 000 -
- CAWTF ’ ] Net: 5,465 Net. 6,623
g 'EC'\I 6,000 —
: « Higher generator use at 2 o 5,000 -
o WWRWRF compared to Q2 O -
o other WRFs 0 ¢ 4,000+
o} E (- .
o W S 3,000 4
- ) : O ’
5 « Higher Transportation = 1
- emissions at NCWRF due 2,000 -
O . .
« to sludge hauling to 1,000 4 .
p SCWRF : :
= U

» Highest process -1.000 -

emissions at NCWRF . - . - . - . - .

North Cary South Cary  Western Wake Beaver Creek Cary/Apex WTF
WRF WRF Regional WRF PS

Facility



BCPS Peak Shaving

 Pump station currently uses diesel Emission Type Peak Shaving | No Peak Shaving

generators during times of increased power

. Generator Emissions (MTCDE) 43.94 2.31
demand — peak shaving
Electricity Emissions (MTCDE) 1.99 39.88
. 0 i ' : .
95% of generator use Is for peak shavmg Diesel Transport Emissions (MTCDE) 0.05 0.02
Total (MTCDE) 45.98 42.22

« Given energy mix of electricity provider,
peak shaving results in more emissions
than remaining on grid
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B ruclear 49 7%
M Natural Gas  19.5%
Emission Intensity Bother 4%
(MTCDE/MWh) HMcoal 10.2%
Electricity (Duke Energy Progress East) 0.229932 Wsolar 8.7%
) . MHydro <1%
Diesel Combustion 0.253292

Oil <1%




Benchmarking e

NCWRF 884
« WRF’s most comparable to S —— -
Fort Collins & Denver, CO WWRWRF 1,201
X study, based on facility size BCPS 72
) and resources used CAWTF 229
§, Plant Name/Location Average Daily Flow (MGD) iggltoerd z;gzartszCGCie) (Et;nr:‘:'lzisorésc;:;?rﬁgé)
© ¢ Slmp“fled StUdieS prOduced Aqn Arbor, Mi Community- Water- 50 Water- 7,368 Water- 147
|Ower emiSSion intenSitieS YX&Z?\S:;?;Q?;SG Gas Wastewater- 29.5 1,2 Wastewe,lter -10,190 Wastewater- 345
Eugene-Springfield Water
\évgtznec(;gggreeg tO more Eaiitri]?anafgnstiorli:;‘ﬂ? Wastewater- 35 Wastewater -21,386 Wastewater- 611

Oregon (2018)

» Fort Collins, COWater [y o 53 DWREF- 19,719 DWRF — 857

Reclamation Facilities  ype g & MWRF- 7,101 MWRF - 1,184

« Simpler studies undercount (2009)

: : Joint Water Commission
emissions Hillsboro, Forest Grove,
» and Beaverton, ORand  Water- 75
Tualatin Valley Water
District (2009)

Robert W. Hite Treatment
» Facility Denver, CO Wastewater- 148 66,966 453
(2015)

« CAWTF operating well when
compared to larger JWC study
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Durbin Creek WRRF- 1.67 Durbin Creek WRRF- 596 Durbin Creek WRRF- 358
ReWa System Wide Georges Creek WRRF- 1.78 Georges Creek WRRF-411  Georges Creek WRRF- 231
H : o Gilder Creek WRRF- 5.09 Gilder Creek WRRF- 2,087 Gilder Creek WRRF- 410
. b
If studies are detailed then as S{j;”g‘r’]gsgnif‘s EMISSION | ower Reedy WRRF- 6.78 Lower Reedy WRRF- 3,505  Lower Reedy WRRF- 517
facility process more water Bencﬂmark (20%) Maudlin Road WRRF- 18.12 Maudlin Road WRRF-5,990 Maudlin Road WRRF- 330
7

. . . . Pelham Road WRRF- 11.71 Pelham Road WRRF- 3,331  Pelham Road WRRF- 284
emissions |ntenS|ty decreases Piedmont Reg. WRRF- 1.82 Piedmont Reg. WRRF- 653  Piedmont Reg. WRRF- 359




Challenges & Lessons Learned

* Not many studies of comparable
detail

e (Calculation resources can be
unclear and confusing

« Plant data compliance with
calculation formulas is key

» Streamline data management for
easier annual updates
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Summary

« Water & Wastewater treatment facilities
represent majority of municipal GHG emissions
for many towns/cities

« Secondary treatment generates large amounts of
“process emissions” of methane and nitrous
oxide at WWTPs

» No standardized methodology for water &
wastewater facilities to follow to develop GHG
inventories

» Facilities should focus on electricity efficiency,
process emission mitigation, fuel use reduction,
and beneficial reuse of waste streams
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