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Coffin Butte new expansion proposal
is the culmination of more than three years of

active listening and understanding, dialogue and

consideration, and planning that incorporates

feedback from various community stakeholders

wherever possible.

Photos courtesy-Beam

Coumy Talks Trash Report),



Quarry

I Existing

Proposed Expansion Pa rcelV
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EXPANSION PROPOSAL MAP
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Reduces volume and scope by 50% (6 years of additional life).

Maintains and improves Butte Road (desugnated truck turn lane

and new bike lanes).

Anticipated grade of 180 feet. 

Operations contained to parcels designated as Site and owned

by Valley Inc.

2+ years of community input, including Benton County Talks process

and outreach meetings.

Improved vegetative screening along transportation corridors.

Includes robust technical studies, including odor modeling, wildlife,

leachate and groundwater monitoring.

Additional 12 years of landfill life.

Closure of Butte Road.

Anticipated grade of 270 feet. 

Portions of expansions located

on parcels zoned for other uses.

Lacked community input.
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Econom c engine, contr buting between 2 and $3.5 mII Ion

annua ly to Benton County's discret'onary Income.

Affordable loca d sposa ofwa te for res'dents and busmesses.

Why Expansion Makes Sense

Crt cal Infra tructure for grow ng commun t es.

and reliable while Benton County continue

its work on a solid materia 5 management plan.

[lg

COMMUNITY BENEFITS
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Repub c Servnces has been working earnestly to better

understand the concerns outllned In the Benton County Staff

Report and is actively engaged In addressmg them.

We distributed a written

memo the county

addressing the concerns

that had been provided
with us We had an initial

meeting with the

consultants to discuss

findings, differences in

methodology and 

approach, and potential
areas of common ground

Benton County informs us

it will be recommending
denial of LU 21 047 (Coffin
Butte CUP application)
based on some of the

fndings in our odor and

n0ise studies. The County
provided certain feedback

from the draft staff report
for our review.

Repub ic Services

immediately begins 
meeting with our

consultants to begin
discussmg
concerns. We formally
reach out to the County to

request a meeting With

staff and their consultants.

\kkkkkrbkLbbbebVVVBVVUUVUUVVVUJUJJJJStaff report released with

additional comments we

continue to address.

BENTON COUNTY STAFF REPORT

Below is a short timeline ofevents and steps taken thus far.

Benton County Planning
Commission hearing on

LU 21-047,

.

- REPUBLIC



The CUP criteria focus on

impacts on adjacent propertles
and the surrounding area.

a. The propo
"ser ously'
uses on ad]

b. The propo
" 

er'ou lyI
the charact

the purpos

c The propo

Impose an

on publlcf

These criteria must be considered

in the context of the existing
operation and the fact that

regional solid waste disposa
been occurring on this SI 

50 years.

sed use does not

nterfere" wuth

acent propertle .

sed use does not 

nterfere" wnth

er of the area or 

e of the zone.

ed use does not 

"undue burden" 

acilitles/services.

are permitted uses In

the zone and the Forest

Conservation Zone, ubject to

obtaining a conditional use permlt.
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APPLICABLE CRITERIA
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Our nonse mode ng assessment measured

both exnstlng sounds and predicted sounds.

The smaller scope of the expansion proposal
resu ted In a revnsed nonse model.

Predicted sound levels

from the proposed
operation do not exceed

state code noise standards.
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A Home sensitive propenyIs as one that IS used or slee In
,

churches schools, hospitals or u lIc libranes

ijedemum

METHODOLOGY & APPROACH
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Daytime, dBA Nighttime, dBA

Measurement

Location

Location 1 (32) (22)

Location 2 (38) (29)

Location 3 (53) (36)

Location 4 (39) (29)

The nouse study measured ex sting sound

levels near the proposed expansron area

and sound levels produced by eqUIpment

currently being used at the andf 
. 
We

predlcted sound emls Ions from futu e

operat'ons both for beg nning grade and

maXImum antlc pated grade.

- Regu atory sound m are detailed

in the Oregon Administrative Rules.

- The Department of EnVIronmental

Quality oversees nonse thresholds.

- Benton County does not have its own

noise limits, use state thresholds because

there are no local requirements

tkbkkbLkbpbbbpbwyvvvv

NOISE LIMITS & EXISTING SOUND LEVELS

1 5-50

26-48

27-53

24-46

21-51

45-56

26-47

Is in noise study. (Includes sound levels measured during 3 hours no
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Daytime, dBA Nighttime, dBA

Measurement

Location

Location 1 (34) (34)

Location 2 (38) (37)

Location 3 (54) (51)

Location 4 (41) (40)

Mode and outcomes on this slide

were adjusted in response to staff report
feedback. This slide shows updated
sound evels based on operating hours.

This mode '5 based on feedback from County 
rev'ewers about the lodb increase to existing 
cond'tions at Location 1.

~ The noise study was conservative and used

a | hours (Le. 10 pm. to 7 am. as nighttime) to calculate

existing sound evels.

- Existing sound evels are higher during proposed
operating ho rs, so the Study overstates the 

potential for noise impact.

- Using the dec'bel average instead of the med'an wou d

yie d the same result at Locations 2 and 3 and 'ncrease 

existing ambient leve s at Locations 1 and 4 by 1dB.

- Us' g only operating hours, pred'cted e elsa e

ess than existing ambient conditions (median L50) 

at a | locations for Scenario 1.

kkkkkLbkLbkLbbbek/vvv UVUUVUUJJJJJJJU dated sound levels for only those hours durin WhlCh the facslity wou d be 0 ram

NOISE LIMITS & EXISTING SOUND LEVELS

30-38

34-46

27-41

47-56
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Predicted sound levels ncluded In this Non e Study omply wuth appl cable regulatory
riterla without the inclu ion of no se mitigat on. Although not reqUIred to comply wuth

code limits, it is recommended that backup alarms used on the site be replaced
with ambient sensing broadband backup alarms, If permitted by safety regulations.

Updated sound eve s for only t ose hours during WhlCh the facullty would be operating.

Existing Existing+ Project Limit Scenario 1 Level Above

OAR Table 8 Limits (X) Sound Levels 10 dB (Y) lowest olX and V Predicted

Location 1 Daytime 34

Nighttime 34

Location 2 Daytime 38

Nighttime 37

Location3 Daytime 54

Nihlg ttme

Location 4 Daytime

Nighttime

PROJECT SOUND LIMITS

*n

an47

H

41

50

50
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The new, smaller desngn of the proposed
CUP expansion area impacted
our sound modeling predictions, especially
the new haul route.

We modeled both with the expansion area

empty, and at capacity.

kakbbbbkbbvaVQVVVvvt/vauv JJJdJJJJ

Previous Design (expansion area empty)

Current Design (expansion area empty)

UPDATED EXPANSION PROPOSAL
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Modeling and updated ambient neise analySIs
shows the predicted sound levels Will be well

below the n0ise thresholds set In the Oregon
Administrative Rules.

Predicted noise from the landfill

does not constitute an off-site

impact that will

with the uses of the

adjacent and nearby properties.
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PREDICTED SOUND LEVELS - WHEN EXPANSION AREA IS EMPTY

270 GM

$5 63A

280 GSA 

55 63A

:50 68A 

N5 68A 
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The new, smaller desugn of the proposed
CUP expansion area impacted
our sound modeling predictions, especually
the new haul route.

We modeled both with the expanSIon area

empty, and at capacity.

QKLK.kkbkkbkLLbK/VVVVVVUUUUUUUUJJJJJJJ

Previous Design (expansion area full)

UPDATED EXPANSION PROPOSAL

Current Design (expansion area full)

w

e represerts prevrously modeled haul route
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Modeling analysns shows the predicted sound

levels will be well below the noise threshold set in

the Oregon Administrative Rules.

Predicted noise from the landfill

does not constitute an off-site

impact that will

with the uses of the

adjacent and nearby properties.
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PREDICTED SOUND LEVELS - EXPANSION AREA AT CAPACITY
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In determlnlng nulse Impact, the study assessed

the types of vehicular equnpment currently used

at the Including excavators, compactor ,

dozers, tippers and Idling and movung trucks.

ln Summary

Existing and projected sound levels comply with limits 

set forth in the OAR.

- Predicted noise levels will not with

the surrounding properties.

- Recommend backup alarms at the site be replaced
with ambient sensing broadband backup alarms.
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EQUIPMENT & LOCATION MODELING
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Odor ompla' t

&Mo mlin tu

CO nudc CtenidbySCSEgn
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SCS Englneers, a leader In aIr disperSIon modeling, was asked to

revrew odor complaints submitted to the Oregon Department of

Envnronmental Quality We then attempted to determine If

Butte Landfill was the likely odor source.

Results & Findings

5%
OF ODOR COMPLAINTS OF ODOR COMPLAINTS

Y" ATTRIBUTED ARE ATTRIBUTED

TO THE LANDFILL

9%
OF ODOR COMPLAINTS 

ARE "NOT LIKELY" ATTRIBUTED 

TO THE LANDFILL

kakkLLLby;LwbbvwwvvvuuvvuuuuuJJJJJJ

Correlated wind d'rect'on using 
on-site me eorologica station.

Compared wind direction at the time of the

com laint to and complainant's location.

8
COMPLAINTS REVIEWED

Complaints are mostly south/southeast of

and ran ein distance from' mile

away

ODOR COMPLAINT REVIEW

Factors & Methodology

Complaints peak in the morning from

8 to ll during winter months.

ARE

TO THE LANDFILL

~ REPUBLIC



The study assesse d o dor ba e d on two 5 enarios. Scenar io 1

(2023) modeled odor based on the landfi fugitive emissions

and its previous open system. Scenario 2 (2052) is based

on the bUIldout of the as in the

expansion application.

Methodology

- methodology and approach 
has preVIously been approved
by DEQ for Cleaner Air Oregon
(HRA modeling), the Washington
Department of Ecology and the

San Diego Air Pollution and

Control District, among others.

- Assessed multiple emissmns

sources. including fugitive, flare and 

tipper/working face emissions.

Scenario 2 assumes tippers
and active face have moved to 

the expanswn parcel.

Flare emi55ions based on updated
technology is Scenario #2 (Coffin
Butte had two open flares in 2023,

now has one enclosed flare).

Assumed 75 percent of the

generated gas is going to the flare.

The 75 percent threshold is a standard zed

number in the industry, used by both ODEQ
and federal agencies.

mm 9023)

TlPZandTlPJ
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ODOR MODELING STUDY

1
.

OPENFZ

and EFLARE

FUG_EXP

(if? REPUBLIC
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+ Flare Sources

+ Point Sources 

E Area Sources

SCENARIO 2 YEAR 2052

- Had two open now controlled

by an enclosed Assumes

expansron to the South, Wlth Upper

engines and active face moved.

kakkkkbLbbkLLVVVVVVVWVVUUVUJJJJJJJJ

SCENARIO 1 - YEAR 2023

- Assume 75% of generated gas

going to this flare.

OPENF1.

OPENF2 

TIP2 and TlP3 and EFLARE

052

ODOR MODELING STUDY

FUG

$3) REPUBLIC
: .rzs

TlPZ and TIPS

(2023)



None of the odor sources n Scenario 1 nor

in Scenar'o 2 exceed the odor detec leve

(descr'bed as D/T.

The h ghest impact n Scenario 1 IS NOX (Nitric
OXIde and Nitrogen Oxide), driven by the tippers.

NOX emisswns decrease in Scenario 2

(the expanSion model).

The highest Impact In Scenario 2 (expan5ion
IS DMS (D methyl which IS driven

by fugitive landfill gas

The odor modeling shows that the

proposed expansion would

not with uses

on adjacent properties or with the

character of the area

Scenario #1

Dirnelhyl 0.15

Ethyl benzene: 0.05

Ethyl mercapian: 0.04 

Hydrogen 0.16

Methyl rnercaptan: 0.0:

Toluene: 0.03

Xylene: 0.02

ktkkxLLybuytLupyvvvvwtuauuuuvuuuuuaaa

Scenario #2

Dimethyl 0 33

Ethyl benzene 010

Ethyl rnercaplan 0 10

Hydrogen 0.31

Maury mmaptan: O 05

Toluene O 06

Xylene 0 04

"seriously interfere"

Legend

MaXImum Impacts (on

Boundary

MODELING & CONCLUSIONS

Sceneno #2 

NO): 0 27

Scenario #1

NOX 041

' REPUBLIC
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No changes In area travel patterns
due to expansnon.

Butte Road remains open as

a route.

No changes to emergency ingress and

egress routes to the area.

No impacts to Tamplco Road.

Major collector streets, including
Butte are far below capacnty.

Lkakbbkkw;bk,ppvvwvvvtJuuvuuuuuuuouu

COFFIN BUTTE TRAFFIC STUDY FINDINGS

Existlng Non-

Commercial

Dlsposal Area

10511
235.97

10507

21.72

WAR RD



850' Widen and improve an SSO-foot-section

of roadway (32 feet of paved right ofway.

..-
Build a dedicated ieft turn

lane for trucks.

Build bike paths In both directions.

I$\ Costborneb Re ublicServices,

Our preVIous applicat on proposed the

c osure of Butte Road. We've kept it
Intact in response to community concerns.

We re also Improvmg it.

2ft SR 11 ft 11 ft

32 ft umvnm

5ftk,KbLkbk,kbbbLbbbK/VVVVVWUVUUUJUJJJJJJJ

COFFIN BUTTE ROAD IMPROVEMENTS
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Topogra phical Features

[A Proposed Site is on the northern slope of Tampico Ridge.

Hi It is separated from adjoining properties by topography (height)

6 Groundwater flows in multiple directions, including northerly,
below the proposed site and away from adjoining properties.

A hydrogeologic drainage divide separates the from

adjacent properties.
glib

Our assessment took into account both the topography of

the area, the direction in which the groundwater flows and

the nature of the primary water bearing zone.
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Topographic!
Groundwater Divide

Groundwater

Flow Path

ENVIRONMENTAL AND OPERATIONAL CONSIDERATIONS
DEVELOPMENT

REPUBLIC

TAMPICO

RIDGE



The expansion as proposed will have no measurable

impact on groundwater flowing near adjacent or

nearby properties and operations will not place an

undue burden on any public facility or service.

6

ater volume use from landfill

P g

- One wellforthe landfill,

- One well for scale house near HWY 99

- Operations and construction water is

supplied by Adair Village,

Production at private wells on adjoining
properties will not be affected

- The water bearing zone is from

basalt bedrock

Flow rate and volume is limited by local

rainfall, which is affected by climate cycles
Low permeability and poor fractured flow

qualities ofthe basalt bedrock aquifer limit

well production.

Lka\LLLLLLLyypVVVVVVuvuuuuuuuuaquJuGroundwater Supply Impacts

W

o erations will not chan e

ENVIRONMENT AND OPERATIONAL CONSIDERATIONS
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Coffin Butte has many envuronmental controls

in place to protect and monitor the groundwater.

Primary Design

Bottom compOSIte liner to contain leachate

generated during waste decomposition.

Secondary collect on system underneath the

bottom liner to collect additional fluids.

Interim and cover systems to limit precnpitation
and stormwater from coming Into contact Wlth waste.

A leachate collection and recovery system
that transports IIqUIds for treatment at a nearby
wastewater treatment plant.

90G
GEOTEXTILE FILTER

PRIMARY GEOMEMIRANE

SECONDARY GEOMEMBRANE

TERTIARY GEOMEMBRANE

PROTECTION OF GROUNDWATER RESOURCES - LANDFILL LINER SYSTEMRAVEL UNDERDRAIN

PLCRS (GRAVEL)

GCL

SUBGRADE

' REPUBL
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Below drinking water standards

(Arsenic is above, but at natural, 

background concentrations.)

Detection monitoring program
includes 10 wells for

development area (4 upgradient 
and 6 cross/downgradient.

Wells and other monitoring
points (surface water) sampled
twice a year.

Inspected 6 times in 2024 by
state and local agenCles

Tested for 60 volatile organic
compounds (VOCs)

DEVELOPMENT AREA

/

i
mum.

.

t r
.

' _ ,

l ) msm; aim

annowgm , a

5
mm:

um {unmet v ~

a. < .C}

WED

swam-u

cam-unset
ACCESS

I .
.

' /ria>csl3 E no
"N

,
g

M Ar ISWA'ED

.

. / mum, - \WJED
'

'

.

statue >on I

,

1

i

i an .

'
-

P:- v

I

.
I

,

-

i:-

.'
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Monitoring Wells/Piezometer

Busting Water Supply Wells

Proposed Wells/Piezometer

Decommnssaoned Monitoring Wells

PROTECTION OF GROUNDWATER RESOURCES - WATER QUALITY MONITORING PROGRAM

i5

55

kkaxkkbby;Lpywwvvwvvwvuuuuuuuuuuquu



m:

I" J >: 
.

,

' HM
_

. i:

Arsenic is typically bound up in iron

OXIdeS (rusty red color in rocks) or 

absorbed on clay materials

Low oxygen condit'ons cause iron oxides 

to dissolve; arsenic is then released Into

the groundwater,

Groundwater on

landfill (in locatio

activities) has nat

The US. Geolog cal Survey found that there are regional

patterns of arsenic concentrations in the groundwater in
the Willamette Basin and these patterns reflect primarily
natural sources.

Oregon DEQ established background
concentrations for arsenic in soil in the

Willamette Valley at 18 mg/Kg for the

Cascade Range and 19 mg/Kg.

Portland-area background concentrations

are set at 8.8 mg/L.

Arsenic is associated with the volcanic 

soils of this region.
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NATURALLY OCCURRING ARSENIC

the east side of the 

ns unaffected by landfill

urally occurring arsenic.
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Readings taken from compliance wells installed in 2011

have been stable with averages consistent with the

background concentrations of arsenic in the Willamette

Valley. These readings indicate that there have been no

leachate releases or impacts on groundwater.

DEVELOPMENT AREA
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Coffin Butte Landfill IS engineered With highly regulated, ODEQ-approved liners

that prevent leachate from entering the groundwater. Leachate from the landfill IS 

treated and disposed of in accordance with all local, state and federal regulations.

Facts About PFAS

20M 30M 220M
(PFAS) constitute a group of thousands

of com p0 u n d s that h ave be e n u sed in Total! gcallonsnof Ieachate sent l(gallons tll'eated each Gallons treated each 
~ to t e orva wastewater ay at Sa em WWI'P day at Salem WWTP

m a my P rOd U CtS SI nce th e 1
treatment plant and Salem's during summer months during winter months

wastewater treatment plant in

H u ma n exposure occurs primarily 2024 (reSPedivelyl-

through diet, dust, indoor air, personal

products and drinking water.

43 0050/
. 0

Coffin Butte Landfill is not a producer
Of leachate; it is a receiver. Gallons treated annually Butte leachate

At Corvallis WWTP volume compared to
overall daily treatment

volume at Corvallis WWI'P

UNDERSTANDING AND MANAGING LEACHATE 81 PFAS

By The Numbers

t
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In Summary

Coffin Butte's leachate represents a very small fraction of the

wastewater treated each day by the Corvallis and Salem facilities.

Coffin Butte has commitments (options) from other facilities Willing
to treat leachate, but has not finalized contracts or next steps.

Coffin main focus is on managing PFAS through proper landfill

operations and partnering with the DEQ to ensure compliance.

Landfills ke Coffin Butte are part of the solution to safely confine

PFAS in an effort to effectively remove it from the environment.
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LEACHATE & PFAS SUMMARY
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H Reduce Visual Impact

(-1 Screening limits visibility from most

public sightlines

80' Maximum proposed height is 80 feet lower

than previous proposal

Light ng plan will minimize light and glare.

SCREENING & VEGETATION
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SCS Englneers was tasked wrth Identifylng potential
scenarios and sources, the lrkelihood that they wou d occur,

what control measures are an place, and the potential Impact
on the surrounding community or the environment.

Accepts on y municipal solid waste.

Does not accept hazardous waste (no reactves or ignitables)

Oregon DEQ approved the waste types accepted at the

Robust waste approval checks 'n p acet

Waste disposal limited to a srna l acre) worklng face

Daily cover appl'ed at the c ose of each business day.

kkkkkbLLbbbkbuyQVVvvvwvvuuuuvduJJJJu

9% About Coffin Butte Landfill
ASSESSME

NT SCOPE

w
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EXISTING FIRE CONTROLS

Fire mitigation controls in place including
best-in-class standard operating procedures and

highly-trained staff, Other measures include:

- U-shaped soil stockpile at working face.

- Additional soil stockpiles for working
face and gas well fires.

- On-site water truck and water

storage for fast delivery

- Adair Fire support (as needed).

PLAUSIBLE FIRE SCENARIOS

Our analysis considered all typical or common

fire types and ignition points, including:

- Working face fire.

- Grassed area fire.

- Gas well fires

kLLkLbkbbbyLLVLVbVVVVWVvuuuoudJJJJ

FIRE CONTROLS & SCENARIOS
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Limit waste types received.

Keep izeo da ywork ng
face small n confined (1/

acre of ess).

Apply daily cover to work rig f ce

t the close of b s ne 5 each day

Ensure there I a U shaped
so' stockp le adjacent to the

workingf ce.

Keep additional 50i| stockp es

near by.

Uti ize staff as frst

|

Notify Ada r Fi

if needed.

Grass Fires

Keep on Site vehic es off

grassy areas.

Use 5 te roads and other non

grassed s rfaces as buffers.

Train on-s te staff to qUIckly dent fy
and triage small ires.

Dep oy water f om on-s te truck and

storage faci ity s eeded

Notify Ada r F're support if needed.

Gas Well Fires

AVOId well over-draw.

C osely monitor ga wel results.

If fire develops adju t well down

or turn off

Sea off surface a r ntru ion.

En ure on ite taff strained and

empowered to handle Situat on.

LLLLKVkbbeb/VVVVUUUVVVUUJJJJJJ

FIRE MITIGATION & PREVENTION

Working Face
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Landfill fires can occur:

. At the working face (some history). 

. n gras y areas (limited history).
- In 5 bsurface areas around a gas wel (no history).

Republic Services has the plans, standard operation
procedures, contingencies, and training in-place to

prevent fires and qu'ckly control them if they develop.

There is no risk to the public or the

environment from
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FIRE SUMMARY



SUGGECU

I' l'fe Hab t

Assessm n s

W'ld I ita 

e t 

Conducted by Turnstone Environmental Consultants

between 2022 and 2024
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We will continue to monitor the Eastern Rookery 

throughout 2025 based on feedback received from

the Oregon Department of Fish and wildlife.

Turnstone Environmental Consultants conducted three consecutive

years of surveys (2022-2024) of the two Rookeries.

No Great Blue Heron activity in

2023; Red-Tailed Hawks observed

in abandoned st ck nests

All 13 Great Blue Heron nests

inactive in 2024;

Hawks observed in abandon

stick nests.

LLL\kbL\VLLLbyyyyyyyyyxyvuvuvuuuuquuu

Eastern Rookery

- OutSIde the proposed
expansion area.

- Great Blue Herons actively 
nesting in Spring 2022; but

colony had failed byJune.

A chum-don Palms for Avian Ilanltodng
(or the Bim- Expulsion Project

GREAT BLUE HERON ROOKERIES ASSESSMENT

- No active nesting during 2022-

2024; Officially abandoned, no

Ion er a protective Site.

Western Rookery

- Inside the proposed
expansion areal

' REPUBLIC



Monitored during breeding period monthly (February-August).

Observations recorded for two consecutive years (2022 and 2023),

Each observation period was two hours long.

Recorded greatest numbers ofjuveniles and adults 

- In 2022, 11 juveniles and 6 adults observed at one time. 

In 2023, 4juveni|es and 6 adults observed at one time.

Behaviors documented included soaring, roostin and fora in in l n fill,

N0 nesting behavior or nest trees seen,

Biologists did not observe any nesting by adult orjuvenile 
Bald Eagles during the survey period. It is unlikely Bald Eagles
are nesting in the Butte Landfill Expansion Project area.

BALD EAGLE MONITORING

- REPUBLIC
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Biologists conducted field investigat ons and used aerial

photographs and spatial data, as well as GIS analysis of

deer and elk habitat mapping from the Oregon Department 
of Fish & Wildlife in their assessment.

The assessment area encompasses 67,577 acres

Core deer and elk study area in BOA-acres.

F've tral cameras were p aced in

the core study area

Those cameras detected less than one deer per d

on average.

Cameras detected e k on three occasions.

August/September: 2

November 16

anuary: 46

Cameras also noted bobcat, cou ar co ote, ra 

and striped skunk
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Perform engineering analyses to evaluate how the landfill slope will react to

horizontal accelerat on at the site.

'5 Assume earthquake magnitudes that have a probability to occur once

every 2,475 years.*

@ Use properties and seismic motion parameters culled from

publicly available sources to determine a of This is a measure

of the forces res'sting fa ure compared to forces driving failure.

5. Army Corp of Engineering also use this standard 2' en 1125 gluing
bin/dings and dams

The US. EnVironmental Protection Agency outlines procedures for evaluating a landfill s

seismic slope stability under RCRA, Subtitle D (258). The US. Geological Society's "Earthquake
Hazard Toolbox" prowdes information about seismic forces and how to incorporate them

into stability models, based on past seismic events.

L
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SEISMIC STABLILITY

The Inter/muslin! Code and .he U.

ode ng
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FS (Factor of Safety) target greater than 1.0 is ideal

scenario. It Indicates that the forces resisting movement

are greater than the forces driving movement.

Result: No permeant deformation of the liner system.

FS (Factor of Safety) target less than 1.0 requrres a

deformation anaIySIs to estimate the displacement
of the liner system.

A deformation of less than 12 inches is acceptable.

How Factor of Safety impacts Landfill Liners

Vlodern polyethylene geomembranes are able to elongate,
due to their flexible nature, by about 13 percent before

yielding occurs. Based on industry research, the liner systems
for landfills should remain intact and functional ifthere's less 

than 12 inches 300 mm) of ermanent deformation.

TYPICAL SEISMIC SLOPE STABILITY EVALUATION OUTPUT

Calculated Seismic

Factor of Safety

Horizontal

Acceleration

ABILITY REQUIREMENTS

1.09

SEISMIC ST



Coffin Butte Landfill meets the

Factor of Safety target even in

this worst case scenario.

Our analysus used historical data from a

number of earthquakes of varying magnitude
and distance from Butte

A 9.12 magnitude earthquake With an epicenter
51 km from the site has the potential to cause

the most damage, according to our model.
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MODELING A LARGE EARTHQUAKE EVENT - UP TO 9.28 MAGNITUDE
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