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Introduction

e Real-Time Access to Relevant Data

* Remote Telemetry — Continuous collected data to the cloud
every 5, 10, or 15 minutes

* Monitor Data Points in Real-Time, from Anywhere
* Data Analysis

* Automated Reports

* Alarm Notifications
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Why Telemetry?

* Access important information without a site visit

* Once an issue is determined:
* Site personnel can trouble-shoot
* More effective use of resources
* Act more efficiently

* Increased regulatory scrutiny
* 40 CFR 60 Subpart XXX
* 40 CFR 63 Subpart AAAA
* 40 CFR 62 Subpart OO0
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Overview

e Supervisory Control and Data Acquisition (SCADA) —

» Systems are industrial control systems that monitor and control equipment
and processes remotely

* Enables real-time data acquisition, analysis, and control for various
applications

* Includes sensors and other devices such as programmable logic controllers
(PLCs), which interface with onsite equipment
* SCADA systems are used to:
* Monitor
* Control
* Data Logging
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Overview

* Telemetry — The process of automatically collecting
data from remote or inaccessible locations and
transmitting it to receiving equipment for monitoring,
analysis, and decision-making
* Remote measurement
* Transmission
* Real-Time monitoring through a user-friendly interface
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Overview

* Modbus —

* A communication protocol used in industrial automation systems for
transmitting data between electronic devices

* Allows devices like sensors, controllers, and PLCs to communicate over
networks such as serial connections or Ethernet
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Landfill Data CoIIecti_gn
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Overview

* Data Acquisition System (DAS) —
* Designed to collect, measure, and store data from various sources, typically
sensors or instruments
* Converts real-world physical signals into digital data that can be analyzed,
processed, and stored for further use through the framework
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Telemetry Startup Process

* Site Installation:
* New Data Acquisition System (DAS)
* Connect DAS to Existing Control System

* Remote Installation:
* Connect via Radio or Wireless Modem
* Records data every 5, 10, or 15 minutes
* Data Buffer for Power/Service Outages
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Telemetry Points of Failure

[ RADIO EQUIPMENT FAILURE ]

DAMAGED WIRE DAMAGED WIRE / FIBER
I [ ) MODBUS/ [ GEE NETWORK TO DAS
RS485 or Ethernet Cable PROCONTROL Ethernet/ Fiber / Radio ETHERNET / FIBER / RADIO R
Ello
S EE
LOSS OF POWER / POWER FLICKERING ] - g >
21IE]|8
SIHIE
= |~
—[ BATTERY + SOLAR PANEL ] 2| =
allE|l=
] 3|5
MODEM < DS < o
- | h
Ethernet/ Fiber / Radio ACQUISUITE Ethernet / Fiber / Radio
LOSS OF POWER / POWER FLICKERING ] —[ LOSS OF POWER / POWER FLICKERING ] —[ LOSS OF POWER / POWER FLICKERING ]

UPS BATTERY ] —[ UPS BATTERY ] —[ UPS BATTERY ]

DAMAGED WIRE ] —[ DAMAGED WIRE ] —[ DAMAGED WIRE ]

I

INTERNET

WEBSITE INTERFACE

A 4

(Verizon) Internet / WAN

LOCAL OUTAGES ] WEBSITE OUTAGES ]

WEATHER REGIONAL AWS OUTAGES ]

SANBORN |||| HEAD



Typical Landfill Monitoring and Reporting

* LFG Flow

* LFG Constituent Concentrations
* (CH4, C0O2, 02)

* LFG Vacuum

-lare Flow and Temperature

* LFGTE or RNG Flow

* LFGTE or RNG Temperature

* LFGTE or RNG Energy Production
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Typical Landfill Monitoring and Reporting

* Landfill Leachate Sump Levels
* Totalizer Amounts

* Tank/Lagoon Liquid Levels

* Groundwater Monitoring

* Weather data
* (rainfall, temperature, wind)
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Project Access

My Portfolio

A Project Home

B Documents

7 Environmental Data

M Map
2 Reports

Submit Data

EX Project Admin -
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&

Project Dashboard
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Dashboard Example
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Compliance Level Threshold Feature
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Multiple Parameters Graphed Together

LFGTE Facility Data i ¢ []
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Customizable Widgets
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Map Layer
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Alerts

* Via email and text
* Not to be used for critical time-sensitive alarms

(¢) PROJECT PORTAL"

You are receiving this email because one or more alarm/alert condition(s) was met. Please review the following alarms/alerts for site:
All new alerts are shown. Snoozed alerts are shown if they are still active.

Last acceptable value is reported only for data from the previous 7 days.

Rule Name Location 1D Tag Name DateTime Result  Alarm Trigger Last Acceptable Value New?
Alarms - 24 hr Flare mb006_Flare Gas Flow Rate (CFm}  Feb 17 2025 11:45PM ] =100 =T days es
Alarms - 24 hr Flare mb006_FlareStatus (1=0M/0=01T) Feb 17 2025 11:45PM ] =0 =T days es
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Typical
Reporting
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Year and Month:| 2025-04
Designed to Export as Excel v

w

Motice
| < < 2 of g > | O @ 1005 w H g]
Reading Phase 1e Level(in) Actual Phase 1e Level(in) Reading Phase 1 Level(in) Actual Phase 1 Level(in} Reading Tire Pile Level(in)

12" Head Level 36 60

Acreage

Date
04/01/2025 8.5 201 44.1 716
04/02/2025 73 204 44.4 715
04,/03/2025 10.7 202 44.2 g
04/04/2025 89 19.6 45
04/05/2025 10.1 261 205 g
04/08/2025 9.5 255 9.8 33.8 3
04/07/2025 10.2 26.2 201 441 B.1l
04/08/2025 9.7 257 13.2 37.2 31
04/09/2025 77 237 209 449 g
04/10/2025 10.4 26.4 21 45 77
04/11/2025 12.5 285 212 452 126
04,/12/2025 159 254 45.4 214
04/13/2025 189 349 348 58.8 301
04/14/2025 212 50.8 379
04/15/2025 24.3 66.6 453
04/16/2025 9.9 259 201 441 11
04/17/2025 98 258 20.6 445 44
04/18/2025 10.6 26.6 204 44.4 2.4
04/15/2025 10.1 6.1 207 44.7 74
04/20/2025 10.7 267 20.8 44.8 B3
04,21/2025 10.5 6.5 198 43.8 55
04/22/2025 9.5 255 205 5
04/23/2025 ] 25 186 12
04/24/2025 10 26 19.8 438 5.9
04/25/2025 10.6 26.6 1 45 1
04/26/2025 99 258 193 433 55
044272025 10 26 201 441 1
04/28/2025 10.5 265 199 438 ]
04/29/2025 87 247 159 79
04/30/2025 10.3 26.3 11 35 53
05,/01/2025 9.1 25 20.2 442 16

Min. 7 23 10 34 1
Max. 24 40 &7 91 45
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Leachate Storage Management

* Set tank level alerts to help manage rising leachate levels
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Leachate Storage Management

Total Tank Leachate Level Total Tank Leachate Level
..-’:-'\'\
)‘."’c ’\.:\\
A4
[y
0o 64410 222167 0 88356 222167
gal (29%) gal {40%)
Total Tank Leachate Level Table ‘Total Tank Leachate Level Table
Minimum Data Timestamp: Feb 18 2025 Minimum Data Timestamp: May 13 2025
2:20PM 9:20AM
Percent Filled (%): Percent Filled (%):
Volume of Leachate Stored Volurme of Leachate Stored
(Gallons): 64410 @ (Gallons): 88,356
Volume Available (Gallons): 157756 Volume Available {Gallons): 133,811
Target Operating Capacity 77758 (35%) Target Operating Capacity 77758 (35%)
(Gallons)*: ‘ (Gallons)*: !
High Operating Capacity High Operating Capacity
(Calonal®: 166,625 (75%) @ Gallone- 166,625 (75%) @
*Static Value: *Static Value:

SANBORN |||| HEAD



Leachate Storage Management

(¢} PROJECT PORTAL®

You are receiving this email because one or more alarm/alert condition(s) was met. Please review the following alarms/alerts for site:
All new alerts are shown. Snoozed alerts are shown if they are still active.

Last acceptable value is reported only for data from the previous 7 days.

Rule Name Location ID Tag Name DateTime Result Algrm Last Acceptable New?
Trigger Value
. Apr 12 2025
Tank Level - Target (35%) AST 1 mb003_Above ground storage tank 1 level (FT)  Apr 12 2025 4:10PM 3246 =8.23 4-05PM Yes
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Leachate Tracking

Phase Il Primary Phase Il Secondary
8.2 acres 8.2 acres
Location P2 Primary P2 Secondary P2 Secondary P2 Secondary
Parameter Flow Volume, Daily Total Flow Volume, Daily Total Operational Days, Monthly Total Flow Rate, Daily Average
Unit gal gal day gal/day
Date
040172025 480 0 2 18
040272025 482 0 3 18
04,/03,/2025 S67 72 4 18
00 2025 527 0 1 365
04/05/ 2025 2,095 00 73 2 365
04/06/ 2025 978 72 1 72
04./07,/2025 588 0 1 36
04/08/2025 1,065.00 36
04,/09/2025 4 624.00 3 -
04,/10/2025 3,504.00 144 4 36
04/11/2025 5,372.00 144 1 144
04/12/2025 5,714.00 144 1 144
0471372025 3,600 00 215 1 215
04,/14,/2025 3,811.00 14y 1 147
0415/ 2025 4464 00 214 1 214
Total 37,900 1,225 1.207
AVG Gallons/Day 2526.67 Bl.67 B80.47
AVG. G/A/D 308 10 10
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Leachate Reporting

* Leachate Sump Compliance

* Limit head on primary liner
to less than 12 inches per
EPA regulations
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Sumps

Phase |

Phase Il

Phase Il

Pl Primary Head on Liner

PIl Primary Head on Liner

Plll Primary Head on Liner

Unit in in ft
Date
4/1/2025 0.548 5.458 0.038
4/2/2025 0552 5.863 0177
4f3/2025 0.929 6. 780 0.284
4/4/2025 0.543 5.641 0151
45,2025 0.956 6.841 0.200
4/5/2025 0.950 6.603 0.065
4/7/2025 0.963 6.713 0.303
4/8/2025 0547 6.652 0.454
4/3/2025 0.5950 5.924 0270
4102025 .955 5.946 0315
40112025 0537 6.863 0.069
4122025 0547 6. 780 0.301
401372035 0.525 6.708 0.095
40142025 .554 6.758 0.315
4/15/2035 0.550 6.730 0.214
41162025 1.039 5.913 0.071
4/17/2025 1074 5.980 0.345
4/18/2025 1.084 7.013 0.357
4/19/2025 1.025 5.863 0.386
4/20/2025 1.107 6.B46 0.213
4/21/2025 0572 5.980 0.030
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Leachate Reporting

Phase VI Cell 5 Secondary Sump Totalizer Reading (gal)

M 1.4 acres
¢ ACt|On Lea kage Rate Location Phase VI Cell 5 Secondary Phase VI Cell 5 Secondary Phase VI Cell 5 Secondary Phase VI Cell 5 Secondary
Parameter Totalizer Reading Operational Days, Monthly Total Flow Rate, Daily Average Flow Rate, 30 Day Rolling Average
* Must convert the Uric = == ==
9/8/2024 (Sun) 38,020,000 1 20.000
We e k I y O r m O nt h Iy 9/9/2024 [Mon) 38,040.000 1 22.000
9/10/2024 (Tue) 38,062.000 1 21.000
fl OW ra te to a n 9/11/2024 (Wed) 38,083.000 1 21.000
9/12/2024 (Thu) 38,104.000 1 21.000
ave ra ge da I Iy fI OW 9/13/2024 (Fri) 38,125.000 1 21.000
9/14/2024 (Sat) 38,146.000 1 21.000
f h Weekly Total - 147.0
ra te O r e a C S u m p Weekly Average G/A/D - 15.0
9/15/2024 (Sun) 38,167.000 1 21.000
9/16,/2024 (Mon) 38,188.000 1 21.000
9/17/2024 (Tue) 38,209.000 1 11.000
Yellow shading for Near Exceedance Limit: 17 9/18/2024 (Wed) 38,220.000 1 21.000
9/19/2024 (Thu) 38,241.000 1 22000
9/21/2024 (Sat) 38,273.000 1 21.000 1B.571
Weekly Total - 127.0
Weekly Average G/A/D - 13.0
9/22/2024 (Sun) 38,294,000 1 21.000 18.048
| 9/23/2024 (Mon) 38,315.000 1 Al T 11.000 17.286
9/24/2024 [Tue) 38,326.000 1 21.000 16.762
9/25/2024 (Wed) 38,347.000 1 10.000 16.262
9/26/2024 (Thu) 38,357.000 1 11.000 15.524
9/27/2024 (Fri) 38,368.000 1 21.000 15.262
9/28/2024 (Sat) 38,380.000 1 10.000 14738
Weekly Total - 105.0
Weekly Average G/A/D - 10.7
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Monitor LFG Concentrations

* Setting threshold alerts on the oxygen level in landfill gas
* Potential leak in the vacuum system
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Landfill Reporting

 Flare Downtime

* Alerts can help minimize downtime

e Gas Flow to Flares

* |dentify abnormal gas flow rates
to the flare

* GCCS Downtime (flare temperature, vacuum, and flow)
* Federal Greenhouse Gas Reporting
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Monthly Air Permit Compliance Tracking
* Total site LFG flow

Open Flare Flow i e I |
320 =
280 . |

= S\l At |

Yyl n
G 240 ik IIIIII"IIIIIIII '~II'|I

I I
III’IIrII
I‘IllIVI ’ 1 II

II"IIIIIILIIII WL

160
I I I I I I
May 11,25 16:00 May 12, 25 May 12, '25 08:00 May 12, '25 16:00 May 13,25  May 13, "25 08:00

200 II Lol II'FII'M’IIIF;%I

-8 SCFM of Flow Rate in Landfill Gas at Open Flare Blower
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Monthly Air Permit Compliance Tracking

e Landfill Gas Concentrations

Methane :: ¢ =
46.4 =
e, I"-'"'M'“'ﬁr
% A II 'ﬂli |
-‘1-5-6 . . ".-ul" I'.l."'l_"'ﬂ L,‘.-'\- : W \\
L] .-w.q.-";. g ' .Il.-._'
E-“‘ 44'3 F\_,"' W 'ﬁ"i"\-'.'\..n._.'r "«'Irl"'rll-'dlﬂlﬂ'-.- "1I_q."'l,~ i - Al . ll"‘-""l,_
[ '-..-,"L B \
.'H“'.L III| Jq'-'n- J
44 H"'.,_‘ ff"q_,,‘q__,l,-.ﬁ“ v ll\"“-"'*' W
-.___.-.hliﬂ_h_h_w__.
432 i | | I I |
May 11, 25 16:00 May 12, '25 May 12, '25 05:00 May 12,25 16:00 May 13,25 May 13, "25 05:00

-~ "o of Methane in Landfill Gas at Siemens Analyzer
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Central Wellfield Database
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Map Layers

P @ = Monitoring Status

P @ > SEM Current Year Scans
P @ > SEM Previous Year

P @ > SEM General

D @ > NSPS Rescan Timelines

D @ > NSPS Wellfield Parameters

@\Nallﬁeld Non-MonitoE

7 @ NonMonitored Wells - current month

o4 w4 dL w4

@ NSPS Device
L

@ Exempt Device

y —
P @& NonMonitored Wells - previous month > %o ; - !.‘[“T'~‘1"J‘.17'-.i“-»llj-'.fj.‘° OOCL_ e

P @ > Wellfield Locations
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@ PROJECT PORTAL

Wellfield Locations Report

Managing Wellfield

Location 1D Location Type | Description (Phase/Cel |[Comment Install Date Removed Well Status  |Regulation 02 Limit Static Pressure Limit Temperature Limit
Initial Adjusted Initial Adjusted

MASHOOO07 Gas wWell Landtec MSW System added 1/1/2000 Variance MEPS Subpart WWW Requirements 22 10 10 131 131
MASHODOS Gas Well Landtec MSW System added 1/1/2000 Variance MNSPS Subpart WWW Requirements 22 10 10 131 131
MASHOOO0S Gas Well Landtec WSW System added 1/1/2000 Default MN5PS Subpart WWW Requirements 5 1] 1] 131 131
MASHOO14 Gas Well Landtec MW System added 17172000 Wariance NESPS Subpart WWW Requirements 22 10 10 131 131
MASHOO019 Gas Well Landtec WSW System added 1/1/2000 Default M5SPS Subpart WWW Requirements 5 1] 1] 131 131
MASHOO0Z 3 Gas wWell Landtec MSW System added 1/1/2000 Variance MEPS Subpart WWW Requirements 5 10 10 131 131
MASHOOZ2 4 Gas Well Landtec MSW System added 1/1/2000 Default MNSPS Subpart WWW Requirements 5 131 131
MASHOO0Z S Gas Well Landtec WSW System added 1/1/2000 Default MN5PS Subpart WWW Requirements 5 131 131
MASHODZ7 Gas Well Landtec System added 17172000 Wariance NESPS Subpart WWW Requirements 22 10 10 131 131
MASHOOZ 8 Gas Well Landtec WSW System added 1/1/2000 Default M5SPS Subpart WWW Requirements 5 131 131
MASHOO0Z9 Gas wWell Landtec MSW System added 1/1/2000 Default MEPS Subpart WWW Requirements 5 131 131
MASHOO30 Gas Well Landtec MSW System added 1/1/2000 Exempt MNSPS Subpart WWW Requirements 5 131 131
MASHOOI1 Gas Well Landtec WSW System added 1/1/2000 Variance MN5PS Subpart WWW Requirements 22 10 10 131 131
MASHOD32 Gas Well Landtec MW System added 17172000 Wariance NESPS Subpart WWW Requirements 22 10 10 131 131
MASHOO33 Gas Well Landtec System added 1/1/2000 Exempt M5SPS Subpart WWW Requirements 5 131 131
MASHOO3 4 Gas wWell Landtec System added 1/1/2000 Variance MEPS Subpart WWW Requirements 22 131 131
MASHOOD3S Gas Well Landtec System added 1/1/2000 Variance MNSPS Subpart WWW Requirements 22 0 o 131 131
MASHOO36 Gas Well Landtec System added 1/1/2000 Variance MN5PS Subpart WWW Requirements 22 10 10 131 131
MASHOD37 Gas Well Landtec System added 1/1/2000 Exempt MNSPS Subpart WWW Requirements 5 0 1] 131 131
MASHOOIE Gas Well Landtec WSW System added 1/1/2000 Default M5SPS Subpart WWW Requirements 5 1] 1] 131 131
MASHOO39 Gas wWell Landtec MSW System added 1/1/2000 Default MEPS Subpart WWW Requirements 5 1] 1] 131 131
MASHOO40 Gas Well Landtec System added 1/1/2000 Default MNSPS Subpart WWW Requirements 5 0 o 131 131
MASHOO41 Gas Well Landtec WSW System added 1/1/2000 Default MN5PS Subpart WWW Requirements 5 1] 1] 131 131
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Wellfield Compliance Reporting

@ PROJECT PORTAL

NSPS Wellfield Exceedances Report

Location ID Start of Oxygen | Pressure Temp Collection Date Oxygen Initial Static Adjusted Initial Adjusted Special Message
Exceedances limit Limit Limit Pressure StaticPressure Temperature Temperature
MSPS Subpart WWW Requirements
2/11/2025 ) i . 2/11/2025 3:51 PM 0.7 0.89 089 31 309
NASHODO9 3:51:00 PM 5 0 131
" 3/28/2025 1:45 PM 0.4 -1.03 -1.03 60 598
Exceedance Duration: 45 Days Press. Duration: 45 Days
1/3/2025 2:08 PM 19 -0.11 -0.12 35.7 35.6
G 1/3/2025 3:03 PM B2 -0.63 -0.63 35.2 35
MASHOO19 1,|"3,|"2IDPEM2.II]B.UID 5 0 131
201042025 219 PM 6.7 -0.13 -0.16 35.4 354
3/27/2025 3:34 PM 0.1 -11 111 483 483
Exceedance Duration: 83 Days 02 Duration: 83 Days
2/11/2025 i . N 2/11/2025 2:56 PM 0.5 0.66 065 313 313
NASHOD24 256:00 PM 5 0 131
" 3/28/2025 1:29 PM 08 -1.59 -161 60.1 60.6
Exceedance Duration: 45 Days Press. Duration: 45 Days
2252025 i . N 20252025 2:44 PM 119 -30.64 -30.63 517 5159
NASHOD25 2-04:00 PM 5 0 131
o 3/28/2025 1:53 PM 02 -1.55 -1.56 595 595
Exceedance Duration: 31 Days 02 Duration: 31 Days
1 1
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Surface Emissions
Monitoring Report

* Fugitive methane
emission tracking

SANBORN |||| HEAD

@ PROJECT PORTAL

Surface Emissions Monitoring (SEM) Report

Reference ID x coord y coord Timestamp Scan Number | Methane (ppm) Comments
7/35/2024 B:00 AM 1 775 H100, H124
SEM202403-1 1023835 B2018 8/B/2024 B:00 AM 2 205
8/23/2024 B:00 AM 3 4
Status Clear
7/25/2024 B:01 AM 1 S50 V30-31 Remote Wellhead & Vac
SEM202403-2 1023708 82060 8/8/2024 B:01 AM 2 125
8/23/2024 B:01 AM 3 285
Status Clear
7/25/2024 B:02 AM 1 565 H56
SEM202403-3 1023684 82242 8/8/2024 B:02 AM 2 1300
8/23/2024 B:02 AM 3 1150

SEM202403-4

1023384

B2462

7/35/2024 B:03 AM 1 1200 sputhern part of west setback wall
8/8/2024 B:03 AM 2 650
B/23/2024 B:03 AM 3 485
9/6/2024 B:03 AM 4 584
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Surface s
@ SEM Q3 - Additional Scans Needed

Emissions &
T = 5
Monitoring &

M a p [ ]scanst

@ SEM Q3 -Cleer
D Scan 1 (Ct
. Scan 2(
Scen 3 (Ct
. Scan 4(CH4)
D Scan 5{CH4)

@ SEM Q3 - Landfill Modification
@
I:' Scan 1 (Cl
. Scen 2
Scan 3(
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Wellfield Methane Tracking

Environmental Data

QUERY LOCATION MANAGEMENT PARAMETER MANAGEMENT REGULATORY STANDARDS RESULTS MAP GRAPH

i

Map Layers

= @ Parameter Map

@Zﬂane n Lend@ n A X '\A'}
W -0 . () = 523 ®

10<20
20 <30
30 <40
B 40<50

B =50

> Monitoring Status

> SEM Current Year Scans

> SEM Previous Year

> SEM General

> NSPS Rescan Timelines

> NSPS Wellfield Parameters

> Wellfield Non-Monitored

Lt TR TR
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Benefits of Continuous Remote Data Access & Management

* Enhanced Landfill Management
* Improved Safety

* Data-Driven Decision Making
* Cost Savings

* Regulatory Compliance

* Automation and Efficiency
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Can you think of any other common
issues found at landfills that this
technology could assist with?

O
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Questions?

Please feel free to reach out

lewilliams@sanbornhead.com

wWww.sanbornhead.com

SANBORN HEAD

[ Bedford, NH | Boston, MA | Burlington, VT | Denver, CO | Philadelphia, PA | Wilmington, DE ]
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