Use of Two Innovative
Approaches for a Landfill Closure

Presented by: Karyn Ehmann




Presentation Overview

Site History
Landfill Closure Design
ClosureTurf® Installation

Use of Unmanned Aerial Systems (Drones!)
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Site History

Niagara County Refuse
Disposal District Landfill
No. 1

— Began operations 1969

* Former quarry

Cross Section of a Landfill

Landfill Gas Coltection (To Flare Station)

* Waste directly on bedrock
— Typically MSW

— Ceased Operations 1983

Soil cap installed
GOAL: Reduce Infiltration
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Site History
* Clay Cap

* Multiple Repairs
 Leachate Outbreaks

* Landfill Gas Outbreaks

* Pump Leachate from 8” Riser




Landfill Design — Leachate Collection
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Two 14,000-gallon
concrete collection
tanks

Collection pipes
installed

Overhead Offload
System

Remote Telemetry
System




Landfill Design - Cap

40-mil AGRU
MicroSpike®

Geocomposite Strips

Prepared Subgrade
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40-mil MicroSpike®

Engineered Turf
Sand Infill

ST, NN 7 3 S NN S— N

T N s
ClosureTurf® Passive PE Vent C/I—IA-/

—
!
|
=)
|
|
|
|
|




Poll Questions!
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Installation of ClosureTurf®

* Liner Placement and QAQC — typical
processes under Part 363-6.8 - Geomembrane
Liners

* Wedge Welder and Extrusion Welder start-up seam
testing via on-site tensiometer

Heat Affected Zone (HAZ) Air channel Weld

Sheet away from the weld (SAW) Squeeze-out
Bottom geomembrane

Upper geomemrane
* Typical QAQC procedures:

* Non-destructive Testing

* Destructive Testing

* Extrusion weld patches and seam repairs

* Vacuum test repairs C/I-IA_/
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Installation of ClosureTurf®




Installation of ClosureTurf®
* Sand Infill

* Meets ASTM C-33-03 for fine
aggregates

* Keep sand as dry as possible

* Infill Thickness =

* Minimum 0.5 inches

* Maximum 0.75 inches /

* Verify thickness with a minimum
of 20 measurements per acre
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Lessons Learned

* Trust your installer on the time
it takes to place sand infill

* Sand is distributed in 3 phases

* Sand doesn’t spread evenly
when wet

e Sand flies

* Significant amount of time
cleaning the liner

* Impacted seal of geomembrane
double wedge weld

* Inhalation of particulates

CHA-




Poll Questions!
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Use of Drones in the Industry

* Pre-Construction Photos * Identifying Safety Concerns

* Tracking Progress/Progress * Creating 2D or 3D
Updates for Client Orthomosaic Maps
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Drones at the Landfill
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Weekly construction observation
photos and/or videos

* Progress updates for the engineer/project
manager

* Visuals for the client = g\

* Marketing tools | /4 C;@
Periodic mapping of the landfill o | 0°
ihrgsgghet 1 SUGGESTED GIMBAL ANGLE
Verification of quality control and - This angle is used for
. collecting nadir
recordkeeping data e imagery — looking

straight down in the
direction of the force

Aid for communicating on-site issues rertal [ of gravity. This angle is

overlap 7

with office staff used to create

orthomosaics.
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Construction Progress Photos

* Seamless capture of progress photos and videos
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Visuals - Traditional Process

* Field work

* Construction documentation
* Eye-level observation photos
* Team meetings

Final Product and As-Built Survey

23

Conceptual Design and Design Drawings
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Visuals - Add in Drones

“Stepping Stone” between design and
final product
* Interactive site capable of sharing near

real time progress Final Product and
* Aerial observation photos and videos As-Built Survey
* Enhances understanding at team
meetings PR N
P s X
DroneDeploy or any \f'“o ST S

other software

Conceptual Design and
Design Drawings
|



https://www.dronedeploy.com/app2/projects
https://www.dronedeploy.com/app2/projects

Documentation

Title
P61/P62 . 4}
September 11, 2019

Horizontal Length 263.57ft
Surface Length 26879 ft
Slope 8.17°,14.35%

" Elevation Profile
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repair numbers and
locations

* Keep track of:

* panel placement * daily progress

* seam lengths * approximate slope

* air channels tested C/I~IA_/




Lessons Learned

| . Windy conditions
.~ make for blurry
orthomosaics

| * Flying at low light
" conditions is less ideal

o™ * Making the time to fly
at the appropriate
moment is difficult on
an active construction
site
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Questions?

Karyn Ehmann
315-257-7250

kehmann@chacompanies.com
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