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METHANE CAPTURE &
EMISSION REDUCTION

Using Real Time Data and Control Technology to Improve
gas collection operations at South Wake landfill

4

)] REDUCE ENVIRONMENTAL,
Y HEALTH & SAFETY RISKS




Challenges Involved in LFG Collection

From technician time efficiency, to constantly changing environmental
conditions, even the best operators have trouble optimizing collection when
landfill gas tuning is managed manually.

WATERED OUT TECHNICIAN TIME
WELLS EFFICIENCY

WEATHER -

FUGITIVE BAROMETRIC
EMISSIONS PRESSURE CHANGES
LEAKS J CHANGES IN

WASTE STREAMS

- METHANE CAPTURE &
" EMISSION REDUCTION
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Loci Controls

« Loci was founded in 2013 by two MIT graduate
students, Melinda Sims, and Andy Campanella

+ Loci’s initial focus was to create a cloud connected
platform that could reliably, and cost
effectively measure key landfill gas process
collection parameters including:

« (Gas composition
« CH4,C02,02
e Pressure - P atm, Pa, Pb, Pc, Pf - ambient,
above Loci valve, system/available vacuum,
flow measurement across a restriction
(venturi or orifice plate)
« Temperature - ambient, and landfill gas
« Remotely Actuated Valve to optimize
applied vacuum - via “remote manual or
automated
adjustment”

« Loci ongoing focus is to leverage real time data
to drive operational improvements to increase
methane capture, and reduce landfill
emissions

- METHANE CAPTURE &
" EMISSION REDUCTION
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How LocPs Real Time Control System Works

T —
- i —

Loci Introduction

https://youtu.be/lbdMx2CCKbc
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WellWatcher Platform

Our cloud-connected online platform displays live data from each well and
allows users to view historical data through our user interface.

WELLWATCHER FEATURES

v’ 24/7/365 remote visibility on LFG operations
‘ o v' Accessible via desktop, laptop and tablet
South Wake Solid Waste ‘c‘; = 3 v Visual tl’ending

Landf@

e N0 O s v Automated optimization and alerts
' v Increased technician productivity

Dashboard
Map View
Table View
Well Details
Reports
User Settings

Active Wells:

75

Total CH, Flow:
8992 SCFM

Total LFG Flow:
1,791 SCFM

Total CO,:

39.1%

Total CH,:
55.4%
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e
Loci uses REAL TIME Aggregate & Collection Well Data to Optimize Collection

Loc’s fine-tuning algorithm is like having a technician at each well 100% of the time.

Loci real time data and control system can be tailored to meet gas collection process parameters to meet landfill
and beneficial use projects requirements and optimize LFG collection.

Fine-Tuning Algorithm Aggregate Gas Composition Algorithm
» Takes frequent individual collection Makes batch valve adjustments, tuning multiple
well readings collection wells at the same time based on logic and real
+ Gas Composition (CH,4, CO,, O,) time information from a direct connection to the plant's
* Flow g measurement equipment.
* Temperature Top-level control variables include:
* Pressure above/below Loci’s il - BTU, 0., and N, as measured by plant Gas
automated valve GC « Chromatograph or Precision O, meter.
: Ay % 1
» Makes small incremental valve ( ( v
adjustments (0.5% open or close \@ Plant Individual Well Control
typically) every 3 hours, based on Valve adjustments for individual collection wells are
composition and pressure. During ' - - - weighted by gain factors. The gain factors reflect how
“stable” environmental conditions this responsive each collection well is to changes in gas
will find the optimum for each composition based on valve position.
collection well.

Pipeline Specs |
{eg. 950 BTU | 4 @

energy content) 4 Algorithm

/ ] Weather

Pipeline
- METHANE CAPTURE &
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S
Loci — South Wake Landfill

- In April 2019, Loci and Wake County commenced a trial installation of Loci’s real time data
and control system on 30 collection wells, and 1 aggregate gas composition monitoring
location.

* In January, 2022 Loci and Wake County expanded the trial installation to 75 collection
wells and commenced later in 2022 field trials of real time liquid level measurement.

* Increased gas collection of 10% - 15% has been realized leveraging real time data and control
system to assist Wake County gas collection operations.

* Currently 12 of the 75 vertical collection wells include real time liquid level measurement,
with plans to expand the use of liquid level measurement to all vertical collection wells —
which should allow for additional opportunities to optimize gas collection process and
improve collection efficiency.

- We are very excited to have the opportunity to work with Wake County personnel to
leverage new technology to support onsite and remote operations with goal to enhance
gas collection operations, increase methane capture and reduce emissions.

: METHANE CAPTURE &
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ThankYou!

Loci Controls

CORPORATE OFFICE
Loci Controls, Inc

14 Kendrick Road, Suite 2
Wareham, MA 02571

(617) 575-2716
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Envirosuite

Greg Braccil
Vice-President



g envirosuite

We are driven to create world-leading, science-based
technology to"help ourcustomers act faster, perform-better
and realize their full potential with Environmental Intelligence.

-
Greg Bracci

Vice-President
Envirosuite




Trusted by governments and
hundreds of Tier 1 clients globally

city of

CINCINNATI {§

&

PIEDMONT TRIAD INTERNATIONAL AIRPORT l E ‘% Safe, clean waterways

Nashville
International
Airport

() veou

g envirosuite



Gaining environmental intelligence with
Envirosuite, your single source of truth

Ambient Odour
Monitors Continuous Predictive
Monitoring Modelling .
ik Community
: :
: SR X 4. :
. - | - - 1

______

______

moso> Compliance

g envirosuite
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Complaint Ticket Reverse Likely source Informed
submitted generated trajectory Identified response
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Workflow Observation Submission

. Validate :
Submit Data Notify
|9 ahis el ir-'fr ]

Odor Report Submitted

Resolve

i

g envirosuite



Report Likely from SWLF
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Report Unlikely from SWLF
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Communications

John Hamlin
Wake County Senior Communications Consultant
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B The Science of Smell

Does it tend to smell worse at certain times?

WAKE COUNTY | Soba W e Managemesd |

W SOUTH WAKE
LANDFILL

Does the landfill smell more often this time of year?
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Positive Trends Continue in Odor
Reporting Data

As we repornted in the last newsietter, w= lurned a comes in
August 2020 txsed on the nmdier of oaors reponied by our
NEhDoRs. We're continuing to woek hard and make mapr
vesiments 10 redode odor alound ath Wake Landiil, and
we're happy fo report shat the postive tend continued through
August 2022

Odor Reports per Month

Course. that a5s means that we depend on your ooor repocts
10 tefl us how we'te deingt i you sinell the lanatil, please take
the sims to leg us kKnow. W data to measure wah
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eparts. It aferls us 10 look for peabiems
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South Wake Landfill Traffic Report
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4,174 164
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Ever wondered what
happens to your trash
when It leaves the curb?

TAKE A

LANDFILL
TOUR

Fnd out wit & FREE tour of
the South Wake Lanafilp
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Inoee mievesied n faking e
A7 L& us Know and we's
scheduie & piwale our oo o
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Rater our from the comicn of
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BI06S and drone footage
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Details  Reporting Heat Map

Email Performance

Help

0

Share on Social "ee

See how your emails are doing with your audience. Compare your results to the industry average.

Sent

2959

Opens

Sent

Bounces

Successful Deliveries

Desktop Open Percentage

Open Rate

63.9%

1872
2959
29
2930

96.1%

Click Rate
2%

Clicks

Did Not Open
Unsubscribed
Spam Reports

Mobile Open Percentage

58

1058

3.9%



Member Survey

Results and Discussion



Citizens Committee Survey

Two meetings a year Is right

Where members get info about the landfill
la) Meetings
1b) Newsletter
2) Everywhere else (news, web, social, word-of-mouth)



The COVID-19
pandemic forced
our meetings

to move online.

Given the option, do
you prefer meetings
to be held:

Hybrid

Online

In person

o
R
N
W
o)
9



When you’re

able to attend,
how do you share
the Information
you learned?

(select all that apply)

| don't share the information. I

| write a newsletter.

| report to my HOA or other
neighborhood group.

| tell my friends and family.

| post on social media.




Expanding Committee Membership

Open Discussion



GFL
Improvements and Investments

George Metcalf
GFL - Landfill General Manager



May 28, 2022 at 5:07:1
6512 Old Smithfiel
Apex NC 2

hﬂed

Using Full Dirt and
Tarp Cover Every Day

Prioritizing odor reduction
over other goals

* Posi-Shell had allowed us
to recycle 1 million pounds
of latex paint per year

* Dirt cover costs $350,000
per year




GFL invested

$2.1 million

In new equipment
move to daily dirt cover

32




Less Trash Exposed for Less Time

Much Smaller

Closing Earlier
Every Day

2020 August 2020
Up to 5 acres 9:45 p.m.
2022 June 2022

Working Face

1-1% acres 5:06 p.m.

. WAKE COUNTY






Timely repairs
when weather
causes erosion

Keeps the
closed sections
of the landfill
closed

Keeps odors
trapped inside




Other Improvements by GFL

New Site Manager
Smoother operations
Better communication

Aggressive Leachate
Management & Disposal

Benefits landfill gas collection

2023: Investment of millions of
dollars for reverse osmosis
treatment plant

On-Site Equipment
Maintenance

Less downtime when equipment
fails

Tikl torches in trouble
spots

Solar flare units address areas with
high concentrations of landfill gas

Prevents gas from escaping
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South Wake Landfill - OMCP Site Odor Evaluation Form
Cover Integrity Inspection Form south Wake Landfill - Apex, North Carolina
General Information
pate: (/11 /1L [start Time: 1, @) |End Time: 124 General Information Meteorological Conditions
Inspectors Name: < Site INSPECIOr 11 pqmeiEw  wWUETER Temperature: -® of
Inspectors Title: WITABAA Site Inspe 2 Wind Speed & Direction: 2 MPH  NW
Type of Ingpection: Dale on /18 J1e22 Precipitation; o" w a2y us3
Regular/Weekly 0 Rainfall Greater then 1" . ) ) =
Tim -8 A Barometnc Pressure: 8e.%l mmHg
I Weather Conditions I Location Being Assessed for Odors General Weather Description:
4 ’e o gD | e FAE , Tep oF  gagn¥ QAN Wrvw A ST
Has there been a storm event greater then 1" in the last 24 LanaPIit. eRSEIE.
hours? o Yes XNo
If yes provide:
sty - - Jdor Intensity & Charocteristics Suspected Odor Source
Storm Start Date & Time: Storm Duration (hrs.): Percipitation inches:
M/L M/A, U/A None / Trash / Working Face Operations
Light Gas — High-Odor Waste Matenals
Facility Inspection i 7 Moderate T sewage [0 waste Vehicles
Are cracks present on the surface of the ground within the footprint of the Yi& i " d % 4 : =
constructed/active cells? an o o Strong — Mulch Landfill Gas Emissions
If Yes, Corrective action scheduled for date: I Other - Leachate
Completion date of repair: I Construction Activities
Are there any rills present on any of the intermediate slopes? I Yes % I No —! Off-Site Source
I Other
If Yes, Corrective action scheduled for date: G/IQ/Z’L
Completion date of repair: elis]22 5 Verify Control Systems / Verify Cover Integrity
Are there any washouts/rills with the daily cover areas of the site? l Yes I No A / Lanafill Gas System , Working Face Open Areas
1f Yes, Corrective action scheduled for date: | v, Odor Neutraiizing System 7 Daily/Intermediate Cover
Completion date of repair: I Leachate Management Systerr # Final Cap Areas
All ditches within waste areas have no erosion rills or washouts? ] Yes r No o Response Actions Additional Comments
If Yes, Corrective action scheduled for date: Q/] 5/27— I Odor Manitoring Wittt BNeIiN  AppiViaa epel
NTUTRA L Taviey Yo  ™ea
IComplelion date of repair: 6 //5/22 Air Monitoring PERWMRTER :‘_W“M START
Lanchill Gas System Adjustments oF SVERATION S,

/ Odor Neutraiizing System Adjustments
Additional Comments:

MM [+) A‘# P jor iImprovements

MMNL&MMA_&LM Other (describe):

Sugnalurew——— — Printed Name and Title Date

Working Face Adjustments




Wake County
Improvements and Investments



Coordination with
Greenway Waste

*‘
-

Our data trace some odors to
the neighboring construction
and demolition landfill

Worked to get them to go
above-and-beyond what’s
required by law to fight odors

« Landfill gas collection
« Off-site leachate disposal




Investment In
Advanced
Technologies

Envirosuite
« Two weather stations
* Six eNoses

Aggressive Expansion
of Landfill Gas Collection N ey

e 100+ wells ' W o

Automated wellheads | e e, 6

! v
{ ! ?" EASTON ACRES |

. . \ |
Full-time landfill gas G [ DA

technician
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Interim Cover

Investing $3.7 million to
Implement this fiscal year

EXISTING FINAL

CLOSURE CAP AREA §

Projected to invest more than
$13 million over the next
decade

FUTURE LANDFILL
EXPANSION AREA

~ PROPOSED INTERIM
COVER AREA




Odor Reporting Trends



Odor Reporting Trends
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Comparing Odor Reports for the Same
Month in Different Years

Month to Month (Total Reports)

% change % change
from 2018 to from 2019 to
2018 2019 2019 2020 2020
January 18 90 577
February 15 112 331
March 29 106 349
April 14 48 283
May 14 137 214
June 98 245 886
July 121 224 943
August 131 476 717
September 112 251 680
October 80 614 367 -40%
November 23 401 357 -11%
December 182 407 517 _



Comparing Odor Reports for the Same
Month in Different Years

Month to Month (Total Reports)

% change % change % change % change
from 2018 to from 2019 to from 2020 to from 2021 to
2018 2019 2019 2020 2020 2021 2021 2022 2022

January 18 90 577 468 -19% 97 -79%
February 15 112 331 131 -60% 75 -43%
March 29 106 349 272 -22% 55 -80%
April 14 48 283 225 -20% 26 -88%
May 14 137 214 261 _ 55 -79%
June 98 245 886 88 -90% 94 7%
July 121 224 943 85 -91% 27 -68%
August 131 476 717 216 -70%
September 112 251 680 371 -45%
October 80 614 367 -40% 309 -16%
November 23 401 357 -11% 237 -34%
December 182 407 517 _ 122 -76%




Our Work to
Control Odors
Never Ends

Our goal is to minimize the
frequency and duration of
odor issues around the landfill

We're committed to investing
In the latest technology and
Implementing the best
operational practices




Thank You



