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Amanda has nearly 25 years experience in the Solid Waste Industry. She has
overseen and/or designed numerous solid waste liner and closure projects
ranging in complexity from rural municipal landfills to papermill landfills and
ultimately to large scale commercial facilities. She has also permitted
numerous solar-on-landfill projects across the US.
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Since leaving the MDEP she has worked as a consultant, managing, and
serving as the Engineer of Record for numerous solid waste facilities
throughout New England. She currently serves as President for the Northern
New England Chapter of SWANA and is Chair of the Environmental Business
Council of New England (EBC) Solid Waste Management Committee.



Presentation Outline

« Historical Biosolids Handling Practices
« Landfill Management

« Changing Regulations

« Effects of Changing Waste Stream

* Biosolids Bulking Study

« Recommended Handling Practices



Historical Biosolids Handling Practices

Biosolids Use & Disposal from
_ _ o 2022 Biosolids Annual Reports
« Land Application: Promoted as a beneficial reuse

to divert from disposal in waterways (1970s and —— Incineration (16%)

1980s)

* Preferred diversion from landfill disposal (in line with Land Application (S6%) Other (e.g, storage, deep
the Solid Waste Hierarchy, formalized in 1976) S ol ML

Agricultural (31%)

- Standards for Use or Disposal of Sewage e s
Sludge: EPA 1993 ancscaping, gl course

etc.) (24%)

Landfilling (27%)

Municipal Solid Waste
Landfill (24%)

» Focused on stabilization for odor minimization,
pathogen destruction, and reduced vector attraction

Monofill (3%)

US EPA, 2025




Historical Biosolids Handling Practices

» Types of landfills that typically handled biosolids
« Small Municipal Monofils (biosolids only)
« MSW Landfills (mixed waste)
« Large Industrial Landfills (papermill waste, etc.)

» Biosolids Properties
» High water content (up to 80%)
» Solids are fairly-uniform fine material
« Contains some fiber for binding

» Disposal Challenges
* Increased Odors
* Reduced drainage
* Reduced effectiveness of gas collection
» Waste instability




Landfill Management

« Typical Landfilling Practices

« Small Municipal Monofils

« Small quantity, shallow slopes, thin lift
placement

« MSW Landfills (mixed waste)

« Small percentage acceptance, specify
maximum water content, blend with other
waste materials, increase landfill gas collection

« Large Industrial Landfills (papermill waste,
etc.)
« Large operating areas, thin lift placement,

shallow slopes, increased leachate collection,
blend with other wastes when possible




Landfill Management

« Landfills are constructed with liners,
leachate collection systems, gas collections
systems, and cover systems

« Waste placement practices must:

 Allow for removal of liquids (less than 1-
foot of head on liner)

» Allow for a stable waste mass with slopes
up to 3 horizontal:1 vertical

 Allow for removal of gases to prevent
explosive conditions and control odor

« Maximize compaction to optimize
cost/cubic yard of air space




anging Regulations

* PFAS contamination discovered on Maine Dairy
Farm in 2016

« Land Application Ban imposed in Maine in 2022

- EPA Draft Sewage Sludge Risk Assessment for
Perfluorooctanoic Acid (PFOA) and
Perfluorooctane Sulfonic Acid (PFOS), January
2025

« Surface Disposal Scenario: No risks found for
composite-lined sites

« More than 10 states have set limits or are
proposing regulations
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Draft Sewage Sludge Risk Assessment
for Perfluorooctancic Acid (PFOA) and
Perfluorooctane Sulfonic Acid (PFOS)

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Notice of availabili

SUMMARY: As part of the Environmental
Protection Agency's (EPA's)
commitment to safeguardin
environment from per- anc
polyfluoroalkyl substan
s announcing the
Draft Sewage Sludge Risk
nt for Perfluorooctanoic Acid
1d Perfluorooctane Sulfonic
05)" for a 60-day public
comment period. This draft risk
essment reflects the agency’s latest
- understanding of the potential

he

[PFAS), the
lak F

risks to human health and the

environment posed by the presence of
PFOA and PFOS in sew sludge that
is land applied as a soil con

focuses on those living on or near
d sites or thoso that rely
primarily on their products (e.g., food
crops, animal products, drinking water;
the draft risk assessment does not model
risks for the general public. This draft
risk assessment underwent independent
rnal peer review, and the EPA
sed the document accordingly. Once
finalized. the risk a ment will
provide information on risk from use or
disposal of sewage sludge and will
inform the EPA's potential future
regulatory actions under the Clean
Water Act [CWA)
DATES: Comments must be received on
or before March 17, 2025,
ADDRESSES: The EPA has established a
dacket for the *Draft Sewage Sludge
Risk Assessment for Perfluorooctanoic
Acid (PFOA) and Perfluorooctane
Sulfonic Acid (PFOS)"” action under
Docket ID No EPA-HO- G\\’ ~2024-0504
You may send c
Docket 1D No, EPA-HQ-OW- 2024
0504, by any of the following methods:
« Federal eRulemaking Portal:
www.regulations.gov! (our
T [] mel ll\ml) F(r]]u\\-‘ tl\n, online

|ll\'|tcl Duc, et, Muil Gade
. 1200 Pennsylvania Avenue
NW, Washinglon, DU 20450,

* Hand Deli or Courier: EPA
Docket Ce t Building,
Room 3334, 1301 Constitution Avenue
NW, Washington, DC 20004. The Docket
Center's hours of operations are 8:30
a.m. o 4:30 p.m., Monday through
Friday (except Federal Holidays).

Instructions; All submissions received
must include the Docket 1D No. for this
rulemaking. Comments received may be
posted without to hitps://
including any
personal information provided. For
detailed instructions on sending
comments and additional information
on the rulemaking process, see the
“Public Participation—Written
comments’ heading of the
SUPPLEMENTARY INFORMATION section of
this document.,

FOR FURTHER INFORMATION CONTACT:
David Tobias, Health and Ecological
Criteria Di fi
Technology, Office of Wal

Environmental Protection Agency: email
address: biasolidsprogram!




Chang | ng Regu Iations Waste Management Hierarchy

\
»  The USEPA Pollution O\ ouree Reducton /
Prevention Act of 1990
established the Solid Waste N
Hierarchy which lists landfills \

as the least desirable means

of waste management. ,N
e, or Other
%ﬁ Releases

Recycling
Treatment
Disposal




Changing Regulations

* Increased diversion/ recycling goals for most states
» Beneficial Reuse Programs
* Biosolids
* Wood Waste/ Construction Debris
« Contaminated Soils
* Recycling Initiatives
* Glass
 Metals
« Some Plastics
* Waste Disposal Bans
« Construction and Demolition Debris
* Organics/ Food Waste




Changing Regulations- Two Unrelated Bills
Maine 2022 Legislation

LD 1911 (Passed 4/15/2022)
"An Act To Prohibit the Contamination of Clean Soils with So-called Forever Chemicals*

« Banned land application of biosolids.

LD 1639 (Passed 4/11/2022)
"An Act To Protect the Health and Welfare of Maine Communities and Reduce Harmful

Solid Waste*
» Changed the definition of waste generated within the state of Maine. Important because
publicly owned landfills cannot accept wastes generated outside of the state of Maine-limited

the availability of bulking agents (especially seasonally)



Effects of Changing Regulations

Reminder: Landfills operate best when
they can create a homogenous
mixture of materials (mixed material
sizes)

» Better compaction
* Better drainage (leachate removal) &

« Better gas collection




Effects of Changing Regulations

+ Metalsand-Glass - Stable Waste
 Plastics- Films can limit water movement in the waste

+ Food \Waste/ Organies — Produce methane within the waste
= Construction-and-Bemolitton-Debris — Stable waste

« Waste Water Treatment Plant Sludges — Contain 80% liquid
* Ash-uniform material

« Contaminated Solls — Unpredictable properties based on project site



Effects of Changing Regulations

« Challenges due to Biosolids Landfilling
* Odor (more cover will be needed)
« Leachate Production/ Collection
* Increased Production

* Decreased Collection Efficiency/ Creation of
Lenses

Gas Production/ Collection
* Increased H2S
* Decreased Collection Efficiency
« Stability
 Concerns with Leachate Treatment

« Led to a temporary closure of Maine’s state-
owned landfill due to an influx of biosolids and
Inadequate quantity of bulking material.




Biosolids Bulking Study

Study for Evaluating Availability of Traditional and

Alternative Bulking Agents

Determine quantity of bulking material
needed for stable biosolids placement

Determine quantity if biosolids requiring
disposal

Determine types/ quantity of other wastes
available

1,537,389 tons of waste disposed in
landfills accepting residential wastes
(85,000 tons biosolids)

Accepted Waste by Maine Landfills
As Reported in 2023 Annual Reports

Legend: @ coo MSW Combi e @ M
(B Privately Owned Industrial La / ipally

(B state/municipalty Owned MSV

300w Twin Rivers Paper
91 Cubic Yards
E.J. Carrier Irving Forest 20%
10,700 Cubic Yards Products g 3%
P e 17,939 Cubic Yard
P A £ ubic Yar 242%
{ ) § .
\__”@J; Tri-Community

Milo CDD Landfill Landfill

4 54,276.47 Tons
446 Cubic Yards & \ 0.8% 0.9%
[(SE—_.) g 0.6%
- 100%
16.7% - s
a o) Dover-Foxcroft Presque Isle Landfill
256%, Landfill 5,421.18 Tons

M 255 Tons

Crossroads | 100% :
Landfill
475,620.4 Tons Woodland Pulp

41,075 Cubic Yards
1.3%
0.6%

Pixelle Landfill 901%

15,498 Cubic Yards

Juniper Ridge

k ) ‘J\/t’) (
C ) Il
‘ a \ Landfill
ik a F R 12.5% ,/Bufly 834,364 Tons
o 200% ) 1 g N
ND Fupay : Hartland Landfill o)

73,265 Cubic Yards =3 36,843.35 Tons

2.4 3 SAPPI North 0% N 4
24% 16% 6.2% QL
¥ NEG America Orono CDD Landfill

_-0.3%

3] i85 - 142,970 Cubic Yards oo 1,691.5 Cubic Yards
26% 80.2%
Lewiston Solid City of Bath ) H:::::l'l“
Waste Landfill & 9

16,712.98 Tons 5,680.08 Tons <y 44,990.04 Tons

— Mechanic

120% Falls Landfill
B871% 521 Cubic Yards
Sanford Sewage District EcoMaine

3,324 Cubic Yards 47,924 Tons




Biosolids Bulking Study
Geotechnical Analysis

TRC sampled and tested biosolid waste
streams as well as bulking material waste
from Maine landfills to characterize physical
properties of the materials.

To quantify the reduction in strength from
the introduction of biosolids into the landfill,
TRC prepared three mix ratios utilizing
Biosolid sample BS-3 and waste sample
WS-3.

15% Biosolid with 85% Waste sample

20% Biosolid with 80% Waste sample

25% Biosolid with 75% Waste sample

Waste Sample ID Sample Source Location

Biosolid Waste

Portland Water District

A 225 Douglass St, Portland, ME 04102

Bangor Wastewater Treatment Plant
760 Main St, Bangor, ME 04401

Lewiston-Auburn Clean Water Authority
535 Lincoln St, Lewiston, ME 04240

Greater Augusta Utility District

E=s 12 Williams St, Augusta, ME 04330

Bulking Material Waste

Hatch Hill Landfill
112 Hatch Hill Rd, Augusta, ME 04330

ecomaine
64 BlueberryRd, Portland, ME 04102

JuniperRidge Landfill

2828 Bennoch Rd, Alton, ME 04468
Landfill Location:

Old Town, ME 04468

Field Visual
Classification

Biosolids

Biosolids

Digested Biosolids

Biosolids

Auto shredder fluff

MSW ash

CDDFines




Biosolids Bulking Study
Geotechnical Analysis — Global Stability

To evaluate the impacts on waste strength due to
the introduction of additional biosolids into landfills,
a global stability analysis was performed.
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Biosolids Bulking Study

Geotechnical Analysis Discussion

« While the resulting strength
decline from biosolids had a
clear effect on the short-term
conditions of the landfill
section, the long-term stability
of the waste mass was not as
significantly impacted.

* A mixing ratio of 4-parts other
waste: 1-part biosolids produced
a stable surface

- Based on experience with
landfill operations, oversized
CDD waste mixing with other
bulking agents and biosolids
would further increase the
strengths of the waste mass.




Recommended Handling Practices

« Small Operating Areas
« Thin Blended Lifts
* Increased Dalily Cover
* 4:1 Waste Mixture

 Increased Drainage
* Internal Vertical Drainage

Increased Gas Collection
e Early Horizontal Collection Installation
 Closer Vertical Extraction Wells
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Amanda Wade, PE
Solid Waste Program Manager
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