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APPLICATION TO MODIFY A SOLID WASTE
DISPOSAL FACILITY PERMIT

Date: June 5, 2015 County: Oklahoma

Send to:
Solid Waste Permitting Unit FOR DEQ USE
Waste Management Division
Dept. of Environmental Quality DEO Log N
707 N. Robinson (PO Box 1677) NO_QCOS?CS o

Oklahoma City, OK 73101-1677

Date Received:

Waste Management of Oklahoma, Inc. proposes to modify the permit of
(Applicant’s Name)
the East Oak RDF , located at (see attached)
(Facility Name) (Exact legal description:

metes & bounds, platted lot, or land survey. Append extra sheets if necessary)

in Oklahoma County, Oklahoma. We hereby make application for a modification
of existing permit number 3555036 as required by the Oklahoma Solid Waste
Management Act and the Rules pursuant thereto.

Remarks & brief description of proposed modification:

An expansion of an existing municipal solid waste landfill.
The expansion includes an 41.4-acre lateral expansion of
the solid waste disposal area, and the permit boundary
will increase from 158.8 acres-to 282.96 acres.

Preparing Engineer:

Applicai jr Authorized Agent:
/ﬂ' %

/%&-

Szﬁfztre Signature
Donald J. Smith Jonathan V. Queen
Typed Name Typed Name
Address: 3201 Mosley Road Address; 6420 Southwest Blvd., Suite 206
City: Oklahoma City State: OK City: Fort Worth State: TX

Date signed: é S 205"

Phone: (713) 365-2750

Facility Address (if any):

Date signed: & /5 /15_
Phone: (817) 735-9770

DEQ USE ONLY




VERIFICATION!

STATE OF OXLAHOMA TEX AS )

)
COUNTY OF _TARRANT )

SS

Guy R. Campbell , of lawful age, being first duly sworn, upon oath
state that I have read the foregoing APPLICATION TO MODIFY A SOLID WASTE
DISPOSAL FACILITY PERMIT, that I am familiar with the matters set forth therein, and that
the same are true to the best of my information and belief.

2 2h A0

Y/ Appﬂcan\t/ \

Subscribed and sworn to before me this 5+ day of June ,2015

by G u;/ R , C,am#) b-&l l (Applicant or legal representative).

O/b{/&/w L/HW

Notary Public

My commission expires:
MELEN &6 NARSON

My Commission Expires

ey 17, 2017

5 /11 A1

' This Verification is required for a Tier IIl modification application.




sl 1 EMIKE_

[q ® LAND SURVEYING

An ENVIRQ/CLEAN Company
Legal Description for Permit Boundary

LEGAL DESCRIPTION (TRACT 1)

A part of Section Twenty-One (21), Township Twelve (12) North, Range Two (2) West
of the Indian Meridian, Oklahoma County, Oklahoma, being more particularly described
as follows:

Commencing at the Northeast Corner of said Section 21

THENCE N89°47'56"W, along the North line of said Section 21, a distance of 100.00
feet;

THENCE S00°30'38"E, parallel to the East line of the Northeast Quarter of said Section
21, a distance of 100.00 feet to the POINT OF BEGINNING;

THENCE continuing S00°30'38"E a distance of 464.72 feet;

THENCE S45°30'38"E a distance of 70.71 feet;

THENCE S00°30'38"E a distance of 524.64 feet;

THENCE N80°21'02"E a distance of 50.64 feet to a poiht in said East line;
THENCE S00°30'38"E a distance of 35.40 feet;

THENCE S40°15'14"W a distance of 866.24 feet;

THENCE S39°36'06"W a distance of 372.00 feet;

THENCE S36°04'06"W a distance of 317.37 feet;

THENCE S33°28'06"W a distance of 323.68 feet to a point in the South line of the
Northeast Quarter of said Section 21;

THENCE S32°41'41"W a distance of 2324.55 feet;

THENCE N20°49'00"W a distance of 537.57 feet to a point in the West line of the
Southeast Quarter of said Section 21;
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THENCE N00°21'36"W, along said West line, a distance of 1450.38 feet to Southeast
corner of the Northwest Quarter of said Section 21;

THENCE S89°51'56"W, along the South line of said Northwest Quarter, a distance of
2244 .87 feet;

THENCE N13°51'44"E a distance of 498.85 feet to a point of curvature;

THENCE along a curve to the right, having a radius of 2814.76 feet, a chord bearing of
N18°23'44"E, a chord distance of 444.96 feet, an arc length of 445.42 feet;

THENCE N22°55'44"E a distance of 488.61 feet;

THENCE N67°55'44"E a distance of 70.71 feet;

THENCE N22°55'44"E a distance of 74.47 feet;

THENCE N59°45'36"E a distance of 742.14 feet;

THENCE N32°28'39"W a distance of 303.61 feet;

THENCE $S58°44'37"W a distance of 358.10 feet to a point on a non-tangent curve;

THENCE along a curve to the left, having a radius of 2009.86 feet, a chord bearing of
[\108°O4'29"E, a chord distance of 555.65 feet, an arc length of 557.43 feet;

THENCE N00°07'38"E a distance of 116.69 feet;

THENCE S89°47'56"E, parallel to and 100.00 feet South of the North line of said
Section 21, a distance of 3958.27 feet to the POINT OF BEGINNING, containing
11,709,925.23 square feet or 268.82 acres more less.

Basis of Bearing is Oklahoma State Plane Grid Bearings.

This legal description prepared by Robby L. Johnson, PLS 1539, on September 13,
2013.
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LEGAL DESCRIPTION (TRACT 2)

A tract of land located in the Southwest Quarter (SW/4) of Section Twenty-One (21),
Township Twelve (12) North, Range Two (2) West of the Indian Meridian, Oklahoma
County, Oklahoma, being more particularly described as follows:

Commencing at the Southeast Corner of the Southwest Quarter of said Section 21:

THENCE North 00°21'36" West, along the East line of said Southwest Quarter, a distance
of 388.09 feet to the POINT OF BEGINNING;

THENCE South 32°55'14” West a distance of 213.24 feet;

THENCE South 45°10'58" West a distance of 197.54 feet to a point in the East line of the
Billy Williams property, warranty deed filed in Book 6736 at Page 1181;

THENCE North 00°00'08" West, along said East line, a distance of 284.89 feet to the
Northeast corner of said Billy Williams's property;

THENCE South 89°59'34" West, along the North line of said Billy Williams’s property, a
distance of 232.21 feet;

THENCE North 04°00'04” East a distance of 2.82 feet;

THENCE North 24°22'33" West a distance of 250.00 feet;
THENCE North 36°46'03” East a distance of 544.27 feet;
THENCE North 25°05'09" East a distance of 110.82 feet;

THENCE North 47°16'25” East a distance of 289.42 feet to a point in the East line of the
Southwest Quarter of Section 21;

THENCE South 00°21'36” East, along said East line a distance of 929.91 feet to the
POINT OF BEGINNING, containing 391,257.69 square feet or 8.982 acres of land, more
or less.

Basis of Bearing is Oklahoma State Plane Grid Bearings.
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LEGAL DESCRIPTION (TRACT 3)

A part of the Northwest Quarter of Section Twenty-One (22), Township Twelve (12) North,
Range Two (2) West of the Indian Meridian, Oklahoma County, Oklahoma, being more
particularly described as Beginning at a point on the West line of said Section 22, said
point being 918.00 feet S00°29'01"E of the Northwest corner of said Northwest Quarter:
THENCE N43°28'59"E, a distance of 596.95 feet;

THENCE N23°34'59"E a distance of 424.18 feet;

THENCE N89°36'31"E a distance of 359.39 feet to a point on the West right-of-way of the
S.L.& S.F Railroad;

THENCE $40°59'06"W, along said right-of-way, a distance of 1429.80 feet to a point on
the West line of said Northwest Quarter;

THENCE N00°29'01"W, along said West line, a distance of 255.14 feet to the point or
place of Beginning, said tract to containing 224,706.05 square feet or 5.159 acres more
or less.

Basis of Bearing is Deed Bearings as filed in Book 6178, Page 1287 of the Oklahoma
County Clerk’s records.

This legal description prepared by Robby L. Johnson, PLS 1539, on August 11, 2014,
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1 GENERAL INFORMATION REQUIREMENTS

1.1 Introduction and Project Overview

The purpose of this Tier III Permit Modification is to expand the existing East Oak
Recycling and Disposal Facility (RDF) operation to the north and south of the current
permitted area. The expansion of the East Oak RDF permit boundary also includes the
incorporation of the Mosley Road Landfill permit boundary. This incorporation of the
Mosley Road Landfill permit boundary is being done as discussed with the Oklahoma
Department of Environmental Quality (ODEQ) to simplify the required monitoring and
site inspection efforts by both Waste Management of Oklahoma, Inc. (WMO) and the
ODEQ. Both East Oak RDF and Mosley Road Landfill have separate ODEQ approved
groundwater and landfill gas monitoring systems. Therefore, this Tier III Permit
Modification will combine the separate groundwater monitoring systems into one
groundwater monitoring system and combine the separate landfill gas monitoring systems
into one landfill gas monitoring system.

Mosley Road Landfill was originally owned by Floyd Swan, who operated the site from
1971 to 1975 under the name A-1 Sanitation Company, From 1975 through 1984,
Mosley Road Landfill was owned and operated by Oklahoma City Disposal, Inc. (OCD).
Mosley Road Landfill was permitted by the Oklahoma State Department of Health
(OSDH) in June 1973. OSDH authorized the acceptance of industrial waste between
February 20, 1976 and August 24, 1976 due to the temporary closure of the Royal
Hardage Landfill in Criner, Oklahoma. In 1984, the ownership of Mosley Road Landfill
was transferred to Waste Management of Oklahoma, Inc. (WMO). The landfill reached
its permitted capacity in November 1987 and was closed in accordance with governing
landfill regulations in 1988. In February 1987, the Environmental Protection Agency
(EPA) scored the site using the Hazard Ranking System. Mosley Road Landfill was
added to the National Priority List (NPL) in February 1990. A Record of Decision
(ROD) for the Mosley Road Landfill was signed in June 1992. The ROD identified
remedial action activities to be completed. The remedial action activities were completed
in September 2004. Five-Year Reviews (FYR) were completed in September 2005 and
September 2009. A final close-out report (FCOR) documenting that all remedial
activities were completed and the remedial action goals achieved was issued in May
2013. Mosley Road Landfill was deleted from the NPL on September 26, 2013.

The East Oak RDF was permitted by the ODEQ in December 1986, originally known as
Mosley Road II Landfill. In March 1989 the landfill was renamed East Oak RDF and in
July 2002 it was permitted to expand (east) and fill the valley between East Oak RDF and

Weaver Consultants Group, LLC
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Mosley Road Landfill. This valley fill expansion included the East Oak RDF waste
disposal area overlying the Mosley Road waste disposal area. The East Oak RDF was
separated from the Mosley Road Landfill by means of a separation liner overlying the
Mosley Road Landfill. East Oak RDF was permitted to expand again in May 2008 to the
north of the Mosley Road Landfill. The proposed waste disposal area overlaid the north
side of Mosley Road Landfill and, again, a separation liner was utilized between Mosley
Road Landfill and East Oak RDF. This Tier III Permit Modification proposes the
expansion of East Oak RDF to the north and to the south. The southern portion of the
expansion will also utilize a separation liner between Mosley Road Landfill and East Oak
RDF in the expansion areas where an existing Subtitle D lined area is not already
constructed. The northern portion of the expansion will not require a separation liner as
it will tie in to an existing Subtitle D lined area.

The existing East Oak RDF 135.2-acre disposal area will be expanded by 41.4 acres.
Therefore, the permitted East Oak RDF waste disposal area will increase to 176.6 acres.
With the addition of the Mosley Road Landfill waste disposal area, the total waste
disposal area on site will be 191.8 acres. The East Oak RDF permit boundary will
increase from 158.8 acres to 282.96 acres and again will encompass both East Oak RDF
and Mosley Road Landfill into one site permit boundary. The maximum permitted final
cover elevation for the site will remain 1,365 ft-msl. The resulting capacity increase is
7.0 million cubic yards.

This Tier III Permit Modification will ensure that this critical service will continue for
the landfill’s service area. A comparison between the currently permitted completion
plan of the site and the proposed completion plan is shown on Figure 1.1. The site’s
existing permittee and operator is WMO. WMO is a subsidiary of Waste Management,
Inc. (refer to Section 1.5 for more information).

This project site is located within the City of Oklahoma City (OKC); therefore,
authorization from OKC was required. OKC controls all development activities within
the city limits of the City of Oklahoma City through zoning requirements to ensure that
compatible land uses are grouped together. The proposed development also includes a
modification of the current 100-year floodplain. A Conditional Letter of Map Revision
(CLOMR) was submitted—te & the Oklahoma City
Floodplain Administrator to obtain a floodplain permit. After—OKC-approves—
CLOMR Request;-it—will-be , forwarded on to the Federal Emergency Management
Agency (FEMA) for final approval. Furthermore, the proposed completion plan also
requires filling a portion of an unnamed tributary of the North Canadian River. A
Section 404 Individual Permit Application was submitted to the United States Army Corp
of Engineers (USACE) to obtain a Section 404 Individual Permit for the proposed
completion plan. Each authorization is summarized in Sections 1.1.1. through 1.1.3.

1.1.1 Zoning Authorization

Prior to the submittal of this Tier IIT Permit Modification, WMO updated the zoning for
the site to obtain the OKC’s approval for the expansion of the East Oak RDF. OKC

Weaver Consultants Group, LL.C
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THE MOSLEY ROAD LANDFILL MARCH 1975 PERMIT (INCLUDED IN APPENDIX
B—4) INDICATES THE DESIGNED FILL VOLUME OF THE MOSLEY ROAD
LANDFILL IS 1,376,000 CY.
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Landfill Expansion Summary

Item Existing East Oak RDF | Existing Mosley Road Landfill | Proposed Site
Permit Boundary 158.8 acres 71.765 acres 282.96 acres
Disposal Area 135.2 acres 55.7 acres 191.8 acres
Maximum Permitted Height 1365.0 ft See Note 9 1365.0 ft
Permitted Capacity 18,455,405 cy See Note 10 25,455,405 cy
Remaining Site Life 4.7 years 0 years 11.6 years
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approved a Planned Unit Development (PUD) for the proposed modifications to the site
on July 30, 2014 (PUD-1534). This PUD application included a site-wide Master
Development Plan that authorizes the northern and southern expansion of the East Oak
RDF. This PUD also consolidated the previous PUD and a Special Permit that were
previously approved for the operation of the East Oak RDF. PUD-1534 allows for the
eventual transition of portions of the soil borrow areas to a state-of-the-art landfill that
will be operated, regulated, tested, and maintained in a safe and environmentally
responsible manner. This PUD will also take advantage of buffers, natural buffers, and
landscape buffers previously established in accordance the previous PUD. Excerpts from
the PUD application are included in Appendix D-6.

1.1.2 FEMA CLOMR

FEMA is responsible for implementing the regulatory program that controls development
within a floodplain. FEMA manages the National Flood Insurance Program and is also
responsible for approving updates of Flood Insurance Rate Maps (FIRM). The FIRM
defines flood hazard areas for a community, including the floodplain. By defining flood
hazard zones and maintaining community FIRM, FEMA manages flood risks to property
and human safety. The process for changing the delineation of a floodplain area involves
submitting a Condition Letter of Map Revision (CLOMR) and Letter of Map Revision
(LOMR) including detailed hydraulic and hydrologic data to FEMA and the community
floodplain administrator for review and approval.

WMO recently (December 18, 2015) obtained a LOMR based on a CLOMR that was
approved in 2008 to remove the previous expansion area out of the N i i
floodplain. WMO submitted a CLOMR for the current expansion te
OKC on Nevember19,2015 ;
i forwarded on to FEMA for final approval. Approval from FEMA will be
provided to ODEQ upon receipt.

The CLOMR analyzes the pre-project condition of the landfill site, which represents the
existing condition of the area in and around the permit boundary as of a January 2014
aerial survey and the post-project condition (consistent with the completion plan in this
modification). The CLOMR will demonstrates that a minimum of 3 feet of freeboard will
be maintained between the 100-year water surface data and the channel banks or perimeter
road for the proposed conditions, with minimal impacts to the 100-year and 500-year
floodplains and the floodway.

1.1.3 USACE and ODEQ Water Quality Division Authorization

The USACE is given the authority under Section 404 of the Clean Water Act to issue
permits for all construction activities that affect the nation’s waters and wetlands,
including dredging or placement of fill material into or adjacent to Waters of the United
States (U.S.). The regulatory program that governs these permits is focused on protecting
the nation’s aquatic resources, while allowing reasonable development. Therefore, as part
of the expansion process, a determination of Section 404 Jurisdictional Waters of the
United States was performed to delineate the waters of the U.S. and wetlands within the
permit boundary. The determination indicated that there are jurisdictional waters of the

Weaver Consultants Group, LLC

OAWASTE MANAGEMENT\EAST OAK\EXPANSION 2013\APPLICATION\VOLUME INNTRO TEXT.DOC Rev. 2, 5/25/16

3



U.S. on the landfill property including an unnamed tributary of the North Canadian River.
WMO evaluated several options to avoid and minimize impacts to the jurisdictional waters.
The option selected balances the long-term solid waste disposal needs of Oklahoma City
while minimizing the impact to existing jurisdictional waters.

As part of the USACE permit process, a Section 401 ODEQ Water Quality Division
(WQD) certification will be required. A primary function of ODEQ’s WQD is to work
with other regulatory agencies to maintain water quality standards in Oklahoma’s lakes,
rivers, and streams. ODEQ WQD is the lead state agency that administers the Section 401
certification program in Oklahoma. The purpose of these certification reviews is to -
determine wheth d disch ill 1 lity
standards. ¢

A USACE Section 404 Individual Permit Application was submitted to the USACE in
April 2015. Excerpts from the 404 Individual Permit Application are included in
Appendix Z. Any additional USACE and/or ODEQ WQD submittals will be placed in the
site operating record, along with the USACE Section 404 Individual Permit and the ODEQ

1.1.4 Other Agency Coordination

In addition, numerous agencies have issued approval/coordination letters regarding the
landfill expansion, and these approvals are summarized in the following table.

Agency Coordination Topic

FAA identified no objection to the proposed landfill
Federal Aviation Administration (FAA) expansion from the standpoint of potential wildlife hazards
to aircraft or obstruction to air navigation.

According to these state agencies, the proposed landfill
Oklahoma Biological Survey expansion poses no danger to endangered or threatened
wildlife. Additionally, an on-site habitat assessment was
performed and determined no endangered or threatened
species are known to exist near the proposed landfill
expansion.

Oklahoma Department of Wildlife
Conservation

There are no state-designated scenic river areas located

Oklahoma Scenic River Co sston within or near the proposed landfill expansion.

Oklahoma Natural Areas Registry There are no public recreation or preservation areas

Oklahoma Tourism and Recreation designated by a federal, state, or local agency located

Department within %2 mile of the proposed landfill expansion. This

United States Department of the Interior includes no scenic river drainage basins, no natural

Bureau of Reclamation heritage areas, and no federal or state parks or recreation
Oklahoma City Parks & Recreation areas.

The OWRB identified no existing or planned public water
Oklahoma Water Resource Board (OWRB) | supply surface water intakes located within 1 mile or less
upstream from the proposed landfill expansion.

Each of the above approvals is discussed further in Section 2.
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1.2 Name and Type of Facility

The current permitted name of the facility is East Oak Recycling and Disposal Facility.
This landfill is a municipal solid waste facility.

1.3 Proposed Operational Description

The East Oak RDF is an existing municipal solid waste landfill facility (ODEQ Permit
Number 3555036). The existing landfill currently provides solid waste disposal service
for residences and businesses in the City of Oklahoma City, Oklahoma County, and the
surrounding areas. With this expansion, the existing landfill permit boundary will expand
from approximately 158.8 acres to a proposed 282.96 acres. The waste disposal area will
increase from approximately 135.2 acres to 191.8 acres.

1.4 Name, Address of Applicant

Waste Management of Oklahoma, Inc.
(East Oak RDF)

3201 Mosley Road

Oklahoma City, OK 73141

Telephone (Applicant): (405) 417-8124
Telephone (Facility): (405) 427-1112

¢/o Mr. Guy R. Campbell, Engineering Manager

1.5 Owner Information and Disclosure

WMO is a subsidiary of Waste Management, Inc. (WM). The company employs more
than 42,000 employees worldwide and is the leading provider of comprehensive waste
management services in North America. For over 43 years, the landfill has been a part of
the community and is one of the main recipients of waste from the residents and
‘businesses in the city and surrounding areas. WM’s 2014 annual report is included in
Appendix A.

Sheet B-3-6 in Appendix B shows the property ownership within the 282.96-acre permit
boundary. The deeds associated with each tract owned by WMO are included on Sheets
B-3-9 through B-3-26. As shown on Sheet B-3-6, WMO owns each tract within the
expansion area.

Sheets B-3-7 and B-3-8 in Appendix B show the location and holders of easements
located on the site.
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1.6 Legal Description

The legal description of the proposed permit boundary is included in Appendix B.

1.7 Location of Facility

The existing East Oak RDF and the proposed landfill expansion areas are located within
Section 21 of Township 12 North, Range 2 West in Oklahoma County, Oklahoma. The
site is south of Northeast 36% Street, east of Sooner Road, and north of Northeast 23
Street within the Oklahoma City limits. This location is approximately eight miles east of
downtown Oklahoma City.

1.8 Right to Use Documentation

The executed right to use documents are included in Appendix C. The purpose of this
appendix is to provide a temporary easement for access that will allow the ODEQ the
right to access the property.

1.9 Land Use of Adjacent Property and General Area

The landfill expansion area zoning was approved by OKC on July 30, 2014 through the
approval of PUD-1534. Land use of the adjacent properties is mostly closed landfill,
undeveloped property, agricultural property, commercial/light industrial, and mining.
The locations of residential areas and businesses are presented on Figure 3 — Land Use
Map. Water well locations in the vicinity of the facility are presented on Figure 11.

In general, the land use is described below for the surrounding areas:

North — The land use to the immediate north of East Oak RDF is the Northeast 36"
Street right-of-way, which is the access route to the facility. A closed landfill owned by
OKC exists to the immediate north of Northeast 36™ Street. A single residence and
animal shelter are located northeast of the area. The area north of Northeast 36 Street
area 1s zoned “R-1” Residential.

East — Located directly east of the East Oak RDF is the Burlington Northern Santa Fe
Railroad right-of-way, predominantly agricultural property, soil mining, and other mixed
uses within the City of Midwest City MWC. The MWC Wastewater Treatment Facility
is also located approximately a half-mile east of the site.

West, Northern Portion — Located directly west of the northern portion of the East Oak
RDF is the N. Sooner Road right-of-way and an undeveloped woodland property owned
by OKC that extends to the North Canadian River. This area west of N. Sooner Road is
zoned “R-1” Residential.
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West, Southern Portion — Located directly west of the southern portion of the East Oak
RDF includes the Mosley Road right-of-way, property that is used as a sand mining
operation and property owned by OKC that extends to the North Canadian River. The
sand mining property is zoned “A-A” Agricultural and SP-266 Special Permit. The OKC
property is zoned “R-1"" Residential.

South — Located directly south of the southernmost portion of the East Oak RDF is a
single residency, Northeast 23" Street right-of-way and a variety of uses within the
MWC. This area contains several small commercial/light industrial businesses and a
mining operation.

The use of this area for a municipal solid waste landfill represents a compatible land use
for the following reasons.

¢ Landfill operations have occurred in the area of this facility since 1971.

e The land use of property adjacent to the facility is dominated by landfill, mining,
and agricultural activities and undeveloped property.

e OKChas approvéd a PUD (PUD-1534) for the site.

1.10 Waste Streams

The facility is classified as a Municipal Solid Waste (MSW) Landfill and follows the
guidelines for operations as defined in OAC 252:515. The facility currently receives
residential and commercial waste, construction and demolition waste, non-hazardous
“other” industrial waste, encapsulated asbestos waste, vegetative waste, semi-solid waste
and sludges. Special waste is handled under the requirements set forth in this permit.
This Tier III Permit Modification does not propose to change the types of waste accepted
at this facility. No hazardous, radioactive, or Polychlorinated Biphenyl (PCB) waste will
be knowingly accepted at this facility.

The major sources of waste come from OKC, Oklahoma County, and the surrounding
communities. During the 12-month period beginning on January 22, 2013 and ending on
January 19, 2014, East Oak RDF accepted 485,151 tons of waste.

1.11 Life and Design Capacity of Facility

A summary of the capacity increase associated with this landfill expansion is listed
below:

o Current Design Capacity = 18,455,405 cubic yards
e Proposed Capacity Increase due
to Landfill expansion = 7,000,000 cubic yards
e New Design Capacity = 25,455,405 cubic yards
Weaver Consultants Group, LLC
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The expansion of the landfill will increase the remaining airspace as of January 19, 2014
to approximately 11,760,700 cubic yards (cy). The existing permitted area and previous
final grading plan has a remaining airspace of 4,760,700 cy (as of January 19, 2014). As
noted above, the proposed landfill expansion will increase the existing remaining airspace
by 7,000,000 cy.

Based on the remaining airspace and volumes calculated for daily cover and intermediate
cover, the remaining volume for waste only is estimated as follows:

Remaining Volume for Waste Only =Total remaining airspace — Volume of daily and
intermediate cover (20% of total remaining
airspace)

=11,760,700 cy — 2,352,140 cy
=9,408,560 cy

Assuming an in-place density of waste/cover soils of 1,473 1b/cy (1,234 Ib/cy density of
waste only), the above remaining waste volume can be converted to a total remaining
volume in tons (as of January 19, 2014).

Total Remaining Volume (Tons) = (80% of 11,760,700 cy)(1,234 Ib/cy * 1/2000 tons/Ib)
= 5,803,905 tons

The estimated initial waste stream received for disposal by the landfill (in 2014) is
approximately 1,707 tons per day. The site is open for operation approximately 286 days
per year. It is assumed that the incoming waste rate will increase consistent with the
growth rate projections for Oklahoma County. The growth rate projections were obtained
from the Oklahoma Water Resources Board’s (OWRB’s) “2012 Oklahoma
Comprehensive Water Plan.” The incoming waste volume is assumed to increase at the
same rate as the population projections of Oklahoma County after each year of operation.

The waste inflow rate is estimated to increase at the rates shown below;

Projected Use Rate (years 2014-2020) = 4.85% or annualized projected use rate of 0.4745%
Projected Use Rate (years 2021-2030) = 4.11% or annualized projected use rate of 0.4033%

Using the above growth rates, the estimated waste inflow rate will gradually increase
from 488,163 estimated tons per year in 2014 (1,707 tons per day based on a 286-day
operating schedule) to 510,017 estimated tons per year in 2024 (1,790 tons per day based
on a 286-day operating schedule). Over the life of the facility, the expected average daily
volume of incoming waste is projected to be approximately 1,749 tons per day. These
projections are based on current market conditions and may vary as market conditions
change.
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Supporting calculations are provided in Appendix B, Appendix B-4. In summary, the site
life is projected to be approximately 11.6 years, which would result in the site’s closure
during the year 2025.

In addition, an economic “life of site” estimate has been developed consistent with OAC
252:515, Subchapter 27 (for the purposes of this regulation, it is our understanding that
“life of site” is defined as the remaining life of the capacity over the currently constructed
fill areas). This estimate is included in Appendix S. Consistent with OAC
252:515-27-8(c), the Economic Life of the facility as of December 31, 2014, is
approximately 3.9 years.

1.12 Record Keeping Procedure

The facility will follow record keeping procedures set forth in accordance with OAC
252:515-19-40. These items are listed in detail in the Operational Plan section (Section
8) of this permit.

1.13 Access Roads

The primary access to the site is from Northeast 36™ Street, which is adjacent to the
northern permit boundary. Northeast 36™ Street is an asphalt paved road and is in good
condition. Traffic is restricted by a locked gate at the landfill entrance controlled by East
Oak RDF and all roads inside the facility are maintained by the facility.

1.14 Air Quality Permitting Status

Currently, the site is subject to New Source Performance Standards (NSPS) Subpart
WWW requirements, given that it has had a capacity increase since May 31, 1999. The
site is currently authorized by Title V Operating Permit No. 2011-226-TVR2, dated
June 30, 2014, which is included in Appendix R. The site will continue to follow all
applicable NSPS requirements. In addition, the site will maintain compliance with
applicable air quality permit requirements. All applicable NSPS and air quality
documentation will be placed in the Site Operating Record.

1.15 Aesthetic Enhancement

In accordance with OAC 252:515-3-37. The visual harmony of the expansion areas will
be enhanced by (1) creating buffer zones greater than the required minimum of 100 feet,
as shown in the permit figures/drawings and as discussed in Section 8.7 and the PUD
(Appendix D-6) and (2) the establishment of interim and permanent vegetation as noted
in Appendix J. Noise will be controlled by the established buffer zones as discussed in
Section 8.7 and the PUD (Appendix D-6). Dust will be controlled as discussed in Section
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Section 8.11. The aesthetic enhancement plan is presented on Figure 14 — Aesthetic
Enhancement Plan.

1.16 Variance Requests

This application includes three variance requests. The variance requests include (5

spacing-of FEG-menttoringprobes;(

100-year floodplain; and (32
terrace deposits.

) a =
w P J Ol Cl vIctitcts ot

Consistent with OAC 252:515-3-32, this application requests a variance to OAC
252:515-5-32(a). A Conditional Letter of Map Revision (CLOMR) Request that 1
the final configuration of the proposed East Oak RDF was submitted—to

Request it-will-be was forwarded to the FEMA for final approval. The CLOMR Request
will revise the limits of the 100-year floodplain, as shown on Figure 4. As shown, no
portion of the waste disposal area will be located within the 100-year floodplain after the
perimeter berm has been constructed. In addition, the perimeter berm will provide over 3
feet of freeboard between the 100-year floodplain elevation and the top of the perimeter
berm.

Consistent with OAC 252:515-3-32, this application requests a variance to OAC
252:515-5-51(a). OAC 252:515-5-51(a) states that no MSWLF shall be located within
an area designated as alluvium or terrace deposits and their recharge areas as shown on
Oklahoma Geologic Survey (OGS) publication “Map of Aquifers and Recharge Areas in
Oklahoma,” compiled by Kenneth S. Johnson, Oklahoma Geological Survey (1991). A
portion of this map, which has been reproduced as Figure 10, shows that the expansion
areas are located on an OGS mapped alluvium/terrace deposit and recharge area. To
ensure that the development of the expansion area does not adversely impact the
underlying deposit, the proposed liner system for the expansion areas has been designed
to provide a barrier layer that greatly exceeds the requirements for an MSW landfill. The

Weaver Consultants Group, LL.C

QAWASTE MANAGEMENT\EAST OAK\EXPANSION 201 \APPLICATION\VOLUME INNNTRO TEXT.DOC Rev. 2, 5/25/16

10



additional protection provided by the proposed liner system will ensure that human health
and the environment is protected. The proposed liner design includes both a compacted
clay and geosynthetic clay liner (GCL) component, as well as a 60-mil-thick HDPE
geomembrane, leachate collection layer, and protective cover layer. The addition of the
GCL significantly increases the environmental protection of the proposed liner system for
the East Oak RDF expansion areas. As discussed in Section 2.9, the variance request for
the terrace deposit location restriction is applicable because the proposed liner system
design, which greatly exceeds the Subtitle D composite liner requirements, meets the
intent of OAC 252:515-5-51(a) by providing equivalent protection of the underlying
deposits. This variance request and proposed liner system were approved as part of the
Tier III Permit Modification approved on May 15, 2008.

Weaver Consultants Group, LLC
ONWASTE MANAGEMENT\EAST OAK\EXPANSION 2013\APPLICATION\VOLUME INNTRO TEXT.DOC Rev. 0, 6/2/15

11



2 LOCATION STANDARDS

2.1 Introduction

OAC 252:515-5 identifies location identifies location restrictions related to solid waste
disposal facilities. The location restrictions pertain to scenic rivers, recreational/
preservation areas, endangered or threatened species, 100-year floodplain, public water
supply, wellhead protection area, wetlands, terrace deposits, karst terrain, earthquake
epicenter areas, asbestos monofills, utility/transmission lines, fault areas, seismic impact
zones, unstable areas, and airports. The following is a summary of those findings.
Appendix D contains the correspondences associated with the Location Restriction
Demonstrations.

2.2 Scenic Rivers

OAC 252:515-5-31(a) requires that no new MSWLFs shall be located within the drainage
basin of any river designated under Oklahoma Scenic Rivers Commission (OSRC) Act
(82§21-1452) unless a statement is obtained from the OSRC or the Oklahoma Tourism
and Recreation Department stating the proposed site is not expected to adversely affect
the river or point of public interest. The Oklahoma Scenic Rivers Act provides protection
for designated Oklahoma scenic rivers including the Illinois River, Lee Creek, Little Lee
Creek, Barren Fork Creek, Flint Creek, and the Mountain Fork River. The proposed
expansion permit boundary is within the North Canadian River drainage basin, which is
not part of any designated scenic river drainage system. As indicated in the OSRC
response letter included in Appendix D-3 of Appendix D, the proposed expansion does
not pose an adverse impact to any of Oklahoma’s scenic river areas. Therefore, the
proposed landfill expansion complies with the scenic rivers location restriction.

2.3 Recreation/Preservatjon Area

OAC 252:515-5-31(b) states that no new MSWLF shall be located within one-half mile
of an area dedicated and managed for public recreation or natural preservation by any
federal, state, or local governmental agency. The Oklahoma City Parks and Recreation
Department, Oklahoma State Tourism and Recreation Department, Oklahoma Natural
Areas Registry, and the United States Department of Interior Bureau of Reclamation to
determine the potential proximity of public recreation and natural preservation areas.
According to these agencies, no public recreation and natural preservation areas are
located within one-half mile of the proposed expansion. The nearest public
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recreation/natural preservation area is Diggs Park, located more than Y2 mile from the
proposed expansion. Therefore, the proposed expansion complies with the
Recreation/Preservation Area location restriction. Copies of the agency correspondence are
included in Appendix D-4 of Appendix D.

2.4 Endangered and Threatened Species

OAC 252:515-5-31(c) states that owners/operators of new MSWLFs obtain a statement from
the Oklahoma Department of Wildlife Conservation (ODWC) and Oklahoma Biological
Survey (OBS) concerning endangered or threatened wildlife or plant species within one-mile
of the proposed site. Supporting correspondence from the ODWC and OBS are included in
Appendix D, Appendix D-2. According to the agency responses, no endangered or
threatened species of concern are known by these agencies to exist within or near the
proposed permit boundary.

In addition, Goshawk Environmental Consulting, Inc. (Goshawk) conducted an on-site field
reconnaissance for endangered or threatened wildlife and plant species habitats and
completed a habitat assessment report on September 24, 2013. Goshawk’s report also
concluded that, due to a lack of suitable habitat on the landfill property, no endangered or
threatened species are known to exist near the proposed permit boundary. As part of the
survey, Goshawk obtained information from the U.S. Fish and Wildlife Service regarding
threatened and endangered species. Goshawk’s report is included in Appendix D, Appendix
D-2. Therefore, the proposed landfill expansion area complies with this location restriction
and no mitigation plan is required.

2.5 100-Year Floodplain

OAC 252:515-5-32(a) states that no new MSWLFs shall be permitted in the 100-year
floodplain. The 100-year floodplain for the North Canadian River and its tributaries near the
site were evaluated using the Federal Emergency Management Agency (FEMA), Flood
Insurance Rate Maps (FIRM) for the East Oak RDF area (Community Panels Nos.
40109C0195H and 40109C0310H. As shown on Figure 4 and the drawings included in
Appendix 1, the proposed waste disposal area will be protected from the 100-year floodplain
by a perimeter berm.

Consistent with OAC 252:515-3-32, this application requests a variance to OAC 252:515-5-
32(a). A Conditional Letter of Map Revision (CLOMR) Request t the final
configuration of the proposed East Oak RDF was submitted—to ¢ OKC =
Noventber 2015 ) questit-witl
forwarded to the FEMA for flnal approval. The CLOMR Request will revise the
limits of the 100-year floodplain, as shown on Figure 4. As shown, no portion of the waste
disposal area will be located within the 100-year floodplain after the perimeter berm has been
constructed. In addition, the perimeter berm will provide over 3 feet of freeboard between
the 100-year floodplain elevation and the top of the perimeter berm.

The site is and will remain in compliance with OAC 252:515-5-32(a).
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The site is and will remain in compliance with OAC 252:515-5-32(a).

2.6 Public Water Supply

OAC 252:515-15-5-32(b) states that no MSWLF shall be located within one mile up
gradient of a public water supply surface water intake that is in existence or permitted for
construction at the time a complete modification is filed or within a one-year travel time
of a public water supply well. The following subsections address public water supply
surface water intakes, wellhead delineations, and aquifer recharge or discharge areas.

2.6.1 Public Water Supply Surface Water Intakes

The online geographic information system (GIS) ODEQ database indicated that there are
no public water supply surface water intakes within one mile of the proposed permit
boundary (http://gis.deq.ok.gov/flexviewer/) The nearest downstream surface water
intake located on the North Canadian River is near Henryetta, Oklahoma. The nearest
surface water intake is 9 miles away on Lake Arcadia. In addition, an April 17, 2014
letter from the OWRB is included in Appendix D-5 of Appendix D that indicates there
are no existing or pending public water supply surface water intakes within one mile of
the proposed landfill expansion area.

2.6.2 Public Water Supply Well

The online GIS ODEQ database was queried for locations of area public water supply
wells. The locations of the recorded public water supply wells are shown on Figure 11.
A complete discussion of public water supply wells located within 2 miles of the site is
provided in Section 2.7.

The nearest public water supply well (Well ID #0K8005562) is located approximately
4,000 feet south of the proposed permit boundary . As discussed in Section 3.6.4 of
Appendix E, the maximum one-year travel time in the Alluvium Unit is 15.98 feet/year
and 2.39 feet/year for the Garber Wellington Unit. Therefore, no public water supply
wells within a one-year groundwater travel time from the landfill (as required by OAC
252:515-5-32(b)).

2.7 Wellhead Protection Area

OAC 252:515-5-32(c) requires the establishment of a wellhead protection area if any
public water supply well is located within two miles of the proposed landfill expansion.
As noted on Figure 11, there are 26 public water supply wells located within 2.0 miles of
the proposed permit boundary. Of the 26 public water supply wells, 18 have associated
wellhead protection areas. Of the remaining 8, the closest public water supply well is
approximately 4,000 feet southwest of the proposed permit boundary. As noted on Figure
11, based on a travel time of 2.39 feet/year in the Garber Wellington Unit 10-year
groundwater travel time radius is 23.9 feet. Additionally, of the 8 public water supply
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wells without wellhead protection areas, 7 are located upgradient of the North Canadian
River and Crutcho Creek, the two surface water receiving bodies of the site. The 1
remaining public water supply well without a wellhead protection area is located
approximately 2 miles northeast of the proposed permit boundary and approximately 1/3
mile east of the North Canadian River. Therefore, there is no potential for contamination
from surface water discharge.

The Wellhead Protection Program (WHPP) is a pollution prevention and management
program used to protect underground sources of drinking water. The national WHPP was
established under Section 1428 of the 1986 Safe Drinking Water Act (SDWA)
amendments. The law specified that certain program activities, such as delineation,
contaminant source inventory, contingency planning, and source management be
incorporated into state WHPPs, which are approved by the EPA prior to implementation.
The WHPP in Oklahoma is a program that relies on education to encourage action. The
goal of the Oklahoma WHPP is to minimize the risk of pollution by limiting activities on
the land around public water supply wells.

2.8 Wetlands

OAC 252:515-5-32(d) requires that new MSWLFs and expansions not be located in
wetlands. The proposed permit boundary area was examined for wetlands by Goshawk
Environmental Consulting, Inc. (an environmental services firm with experience in
wetland delineation). As noted in Goshawk’s report, the open water pond that occupies
the southern half of the southern expansion area meets the criteria to be classified as a
wetland; however, the area has been excavated with an upload for purposes of borrow or
aggregate mining. Therefore, it was Goshawk’s opinion that the area was considered
isolated and not regulated by the USACE. The USACE concurred with Goshawk’s
opinion, as noted in their August 26, 2014 response letter.

Also as noted in Goshawk’s report, the only potential waters of the U.S. (including
wetlands) located in the northern expansion area is a stream/swale. However, as
indicated by Goshawk, since there is no defined bed-and-bank condition within the
vegetated swale and the mapped stream is hydrologically isolated from the surrounding
watershed, it was Goshawk’s opinion that the stream/swale no longer exhibited the
criteria to be considered waters of the U.S. The USACE disagreed with Goshawk and
requested a Section 404 Individual Permit Application be submitted to the USACE for
the northern expansion area. A USACE Section 404 Individual Permit Application was
submitted to the USACE in April 2015. Excerpts from the Section 404 Individual Permit
Application are included in Appendix Z.

2.9 Terrace Deposits

OAC 252:515-5-51(a) states that no MSWLF shall be located within an area designated
as alluvium or terrace deposits and their recharge areas as shown on Oklahoma Geologic
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Survey (OGS) publication “Map of Aquifers and Recharge Areas in Oklahoma,”
compiled by Kenneth S. Johnson, OGS (1991). The 1991 map compiles data previously
presented on two maps: one on bedrock aquifers and the other on alluvium and terrace
deposits compiled by Kenneth S. Johnson, 1983 (Maps Showing Principal Groundwater
Resources and Recharge Areas in Oklahoma; Oklahoma State Department of Health and
the Oklahoma Geological Survey, 2 sheets). A portion of this map, which has been
reproduced as Figure 10, shows the expansion area is located on an OGS mapped
alluvial/terrace deposit and recharge area.

To allow for the development of the 41.4-acre expansion area, a variance is requested for
this location restriction. OAC 252:515-3-32 requires that any variance request include a
demonstration that the requested variance will equal or exceed the protection accorded by
the particular rule for which the variance is being requested. In addition, a variance
request also must demonstrate that the proposed request will not result in a hazard to the
health, environment, or safety of the people of Oklahoma or their property.

To ensure that the development of the expansion area does not adversely impact the
underlying deposit, the proposed liner system for the expansion area has been designed to
provide a barrier layer that greatly exceeds the requirements for an MSW landfill. The
additional protection provided by the proposed liner system will ensure that human health
and the environment is protected. Figure 2.9 provides a summary of the standard MSW
landfill liner requirements required by OAC 252:515-11-2(b) and (c), and the liner design
proposed for the expansion area. As shown in Figure 2.9, the proposed liner design
includes both a compacted clay and geosynthetic clay liner (GCL) component, as well as
a 60-mil-thick HDPE geomembrane, leachate collection layer, and protective cover layer.
The addition of the GCL significantly increases the environmental protection of the
proposed liner system for the East Oak RDF expansion area. Typically, MSW landfill
liner systems include only the 2-foot-thick compacted clay liner below the 60-mil
geomembrane layer.

To quantify the additional environmental protection created through the addition of the
GCL to the standard Subtitle D liner system, a demonstration is included in Appendix M
using the MULTIMED Exposure Assessment (MULTIMED) computer model. The
MULTIMED modeling demonstrates that the Maximum Concentration Levels (MCLSs) of
the Appendix B constituents referenced in OAC 252:515-11-2(c) will not be exceeded at
the relevant point of compliance (POC). This demonstration is made by calculating a
Dilution Attention Factor (DAF) using MULTIMED that represents the effectiveness of
the proposed liner system (refer to Appendix M-2, Section 3 for a complete discussion of
the DAF). As noted on Figure 2.9, the DAF must be higher than 260 to ensure that the
constituents of concern will not exceed MCLs at the point of compliance. The calculated
DAF for the proposed liner system is 8,643, which is over 33 times higher than the
minimum required DAF. A DAF of 260 is representative of a typical MSW landfill
composite liner system. Therefore, the proposed liner system is more protective of
human health and the environment as demonstrated by a comparison of the DAF for both
systems (i.e., 8,643 for the proposed liner system vs. 260 that represents the DAF for a
Subtitle D compliant liner system).
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In this case, the variance request for the terrace deposit location restriction is applicable
because the proposed liner system design, which greatly exceeds the Subtitle D composite
liner requirements, meets the intent of OAC 252:515-5-51(a) by providing equivalent
protection of the area deposits.

2.10 Karst Terrain

OAC 252:515-5-51(b) states that no part of a new MSWLF shall be within a locally
fractured or cavernous limestone (aquifer) or cherty limestone bedrock or within five
miles of any water well owned by a rural water district. The proposed landfill expansion
area is not in karst terrain. In addition, the geologic maps (Figures 5, 6, and 7) do not
indicate the presence of soluble rock (i.e., limestone, dolomite, and/or halite) within 750
feet of the surface, which is necessary for karst terrain formation. Also, the site
topographic map and a site walkover indicated no Kkarst characteristic features were
present (i.e., sinkholes, vanishing streams, caves, large springs, and/or blind valleys). The
Reconnaissance of Water Resources of the Oklahoma City Quadrangle indicates there is
no “karst bedrock aquifer” within five miles of the East Oak RDF. Therefore, the
proposed expansion complies with the karst terrain location restriction.

211 Earthquake Epicenter Areas

OAC 252:515-5-51(c) prohibits any area within the permit boundary of a new disposal
facility that accepts non-hazardous industrial waste to be located within 5 miles of the
epicenter of a greater than 4.0 on the Richter Scale magnitude or a modified Mercalli
Scale intensity of greater than a category V earthquake as recorded by the Oklahoma
Geological Survey (OGS) records. This location restriction does not apply to the East
Oak RDF, which is an existing municipal solid waste landfill.

According to the online Oklahoma Geological Survey Earthquake Catalog of Oklahoma
(www.okgeosurveyl.gov), which catalogs earthquakes in the State of Oklahoma since
1882, within the past 10 years, 3 earthquakes with more than 4.0 on the Richter Scale or a
number V on the modified Mercalli Scale have occurred within a 5-mile radius of the site.
The location of the epicenter of these three earthquakes is shown on Figure 15. As stated
above, the earthquake epicenter location restriction doesn’t apply since the East Oak RDF
is an existing landfill. In addition, pseudo-static method was used during stability
analysis to account for seismic loads, refer to Appendix N for more information.
Therefore, the proposed expansion complies with the earthquake epicenter area location
restriction.

2.12 Asbestos Monofills

OAC 252:515-5-51(d) prohibits the location of new asbestos monofills within 500 yards
of an occupied residence or 3 miles of a municipally incorporated area. According to
27A Oklahoma Statute 2-10-103(11), a monofill is a landfill which is used to dispose of a
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single type of specified non-hazardous industrial solid waste, except for other non-
hazardous industrial solid wastes which are not readily separable from the specified
waste. This location restriction does not apply to the East Oak RDF because it is an
existing municipal solid waste facility and not an asbestos monofill (nor is the proposed
expansion area). However, as noted in Section 8.4, the East Oak RDF is approved to
accept asbestos and materials containing asbestos.

2.13 Utility/Transmission Lines

OAC 252:515-5-52(a) requires a minimum of 25 feet between the active disposal area
and any above ground or underground pipeline or transmission line. There are several
known above ground and below ground utilities on site, including utilities along NE 36™
Street, Sooner Road, and Mosley Road (Entrance Road). These utilities service East Oak
RDF and allow for the operation of the scalehouse/office, maintenance shop, sanitary
sewer utilities, leachate systems, and landfill gas systems. Additional discussion on site
easements is included in Appendix B. These utilities and/or easements for the utilities
will be relocated and/or abandoned to meet the location restriction before the waste
disposal area is developed in these areas. Documentation of all utility line and easement
relocations will be maintained in the Site Operating Record.

2.14 Fault Areas

OAC 252:515-5-52(b) requires that new MSWLFs and expansions shall not be located
within 200 feet of a fault that has had displacement in Holocene (most recent 11,000
years) time. Based on the Oklahoma Geological Survey Map of the East Oak RDF area,
there are no mapped faults in the area.

The landfill and the surrounding area were examined for the presence of Holocene (last
11,000 years) fault displacements. This included a physical inspection of the site and
surrounding area, review of previous fault investigations, available literature and maps,
and a current aerial photograph. No unusual Holocene scarps, topographic breaks,
vegetation changes, or lineaments were interpreted within 200 feet of the site. No
structural damage to facilities or surface indications of crude oil and/or natural gas
accumulations were observed. No apparent Holocene structural influence of stream
courses was observed. In addition, no unusual relief or topographic features, such as sag
ponds, truncated alluvial spurs, or offset tributary alignments, were observed. The
Tectonic Map of Oklahoma (Arbenz, 1956) indicates no mapped faults within Oklahoma
County. In summary, there is no evidence of Holocene faulting within 200 feet of the
site. Therefore, the proposed expansion complies with the fault area location restriction.

2.15 Seismic Impact Zones

A seismic impact zone is defined as an area with a 10 percent or greater probability that
the maximum horizontal acceleration in lithified earth material, expressed as a percentage
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of the earth’s gravitational pull (g), will exceed 0.1 g in 250 years. A 2014 USGS
contour map of peak horizontal acceleration, expressed as percent of gravity (%og) values,
with a 2% probability of exceedance within 50 years is presented on Figure 8. According
to the USGS, the 2% probability of exceedance within 50 years is statistically equivalent
to a 10% exceedance within 250 years. The Interactive Hazard Map for the Lower 48
States, dated 2014, from the USGS seismic hazard database indicates that there is a 15.5
percent probability that the maximum horizontal acceleration will exceed 10 percent of
the earth’s gravitational pull within 250 years.

Therefore, the USGS data indicates the facility is located within a seismic impact zone.
However, OAC 252:515-5-52(c)(1) states that no new MSWLF shall be located in a
seismic impact zone except as provided in 27A Oklahoma Statute §2-10-501(D)(3),
which states that the location restriction does not apply to privately-owned landfills which
regularly serve one or more municipalities, and which have been accepting non-hazardous
industrial solid waste under approval of the ODEQ. The East Oak RDF serves numerous
communities in the Oklahoma City metropolitan area and has been receiving non-
hazardous industrial wastes, as permitted by the ODEQ. Therefore, the seismic impact
zone restriction does not apply.

Although this location restriction does not apply, seismic impact is considered in the
design. Appendices N (Geotechnical Assessment) and L (Leachate Collection System
Design) address seismic issues in conjunction with the slope stability analyses for the
landfill and demonstrate compliance with OAC 252:515-5-52(c)(2). The leachate
collection system will consist of flexible pipes and joints and has been designed to resist
the maximum horizontal and vertical displacement caused by a seismic event. The liner
materials will be composed of flexible materials and have been designed to withstand a
seismic event.

2.16 Unstable Areas

OAC 252:515-5-52(d) states that no new MSWLF shall be located over a subsurface
mining area or any other unstable areas. Based on a review of the location of the
proposed landfill expansion area by a licensed WCG professional engineer, it was
determined that the area is not located within an unstable area. The proposed disposal
area excavations will be founded in the non-cohesive, Alluvium Unit and the disposal
cells are not likely to experience differential settling as discussed in Appendix N —
Geotechnical Assessment.

For determination of unstable areas at the site, a review of existing geotechnical and
geological data, along with WCG site observations and a slope stability analysis were
conducted as part of the location restriction demonstration (refer to Appendix N). No
significant differential settling, geomorphologic features indicative of instability or
human caused areas of instability were observed by WCG in the proposed landfill
expansion area. Unstable areas, which would be susceptible to natural or human-induced
events or forces have not been identified at the site. Therefore, the proposed landfill
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expansion area is stable and the proposed expansion complies with the unstable area
location restriction.

217 Airports

OAC 252:515-5-52(e) states that no MSWLF that has the potential to cause or create bird
hazards to aircraft shall be permitted within 10,000 feet of any airport runway used by
turbojet aircraft and within 5,000 feet of any airport used by only piston-engine aircraft
except as approved by the U.S. Federal Aviation Administration (FAA).

An FAA coordination letter is included in Apperdix D, Appendix D-1. No airports are
located within 10,000 feet of the facility. Tinker Air Force Base is located about 4.4
miles south of the proposed landfill expansion area. The FAA letter also states that the
FAA has no objection to the proposed landfill expansion from the standpoint of potential
bird hazards. Therefore, the landfill expansion complies with the airport location
restriction.
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The subsurface investigation was a collaborative effort by Weaver Consultants Group, LLC (WCG) and Biggs and Mathews
Consulting Engineers and Hydrogeologists (B & M). WCG completed portions pertaining to geologic and hydrogeologic information
and subsurface investigations and B & M completed and/or reviewed portions pertaining to groundwater patterns and the monitoring
system. WCG text is noted in non-italicized text; B&M text is noted in italicized text.

3 SUBSURFACE INVESTIGATION

3.1 Introduction

Several subsurface investigations have been completed and approved by ODEQ for the
existing permit area. WCG conducted a subsurface investigation of the proposed
41.4-acre waste proposed landfill expansion area in May and June of 2014. The
subsurface investigation for the proposed landfill expansion area was completed in
accordance with OAC 252:515-7-(1-5, 31-38, and 51-56). The investigation includes a
drilling plan, completed soil borings and piezometers, a regional hydrogeologic study,
and a groundwater study. The subsurface investigation report is presented in Appendix E.
The design of the landfill expansion area is based on the new data gathered from this
investigation.

3.2 Monitoring Wells

The uppermost unconfined saturated zone occurs in the Alluvium Unit. The groundwater
Sflow is typically from the south and southeast toward the north and northwest toward the
Canadian River valley which is the dominant hydrogeologic feature in the area. During
temporary high surface water conditions in the Canadian River normal groundwater flow
directions may be temporarily interrupted and on the southeastern part of the site may be
temporarily reversed resulting in flow to the east toward Crutcho Creek. When
groundwater levels return to normal however the normal groundwater flow is to the
northwest. The proposed East Oak RDF Alluvium Unit groundwater monitoring system
will consist of 10 groundwater monitoring wells. The proposed East Oak RDF Garber
Wellington Unit groundwater monitoring system will consist of 6 groundwater
monitoring wells. The proposed monitoring system is shown on Figures E-1-20 and E-1-
21 and is discussed in Section 4.3 of Appendix E.

3.3 Design and Construction

Design, construction considerations, and details of the proposed groundwater monitoring
system are included in Section 4 of Appendix E (Subsurface Investigation and
Groundwater Study).

3.4 Plugging
All monitoring wells and piezometers that are removed will be plugged and abandoned

according to the Oklahoma Water Resources Board and ODEQ requirements of OAC
785:35-11, 252:515-7-3, and 252:515-7-71(b).
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3.5

Monitoring Program

The monitoring program will follow the proposed Ground Water Sampling and Analysis
Plan (GWSAP). This plan satisfies the regulations put forth in OAC 252:515-9. This
document is included in Appendix F. The GWSAP includes the following:

Groundwater sample collection, preservation, and analysis methodologies;
Chain of Custody procedures;

Monitoring Constituents;

Establishment of background groundwater quality;

Detection monitoring program; and

Statistical analyses procedures.

Detection monitoring of the proposed groundwater monitoring system for the proposed
landfill expansion area will be performed in accordance with 252:515-9-71 through 72
after the background water quality has been established for the proposed system. None of
the existing facility Subtitle D monitoring wells are in assessment monitoring or
corrective action at this time.
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4 EXPLOSIVE GAS CONTROL

41 Methane Monitoring Program

In accordance with OAC 252:515-15, a methane-monitoring program will address the
type and frequency of monitoring in all structures and permitted areas. Site boundaries
will be monitored to identify any migration of methane gas through the subsurface.
Structures inside the permitted area will also be monitored to ensure that methane levels
do not exceed 25 percent of the lower explosive limit. The Landfill Gas Management
Plan is included in Appendix F. The proposed gas probes for the proposed landfill
expansion area are included in Figure 13.

4.2 Landfill Gas Monitoring Probes

Currently, the site has 19 existing LFG monitoring probes. As a result of the proposed
landfill expansion, 9 existing LFG monitoring probes will be abandoned, 10 existing
probes will remain, and 16 new probes will be installed. At landfill completion, the
monitoring network consist of 26 monitoring probes. At a minimum the new probes will
extend from ground surface down to the lowest bottom of waste elevation in the East Oak
RDF in accordance with OAC 252:515-15-4. The installation of the new probes,
construction records, depths, and placement information will be submitted to the ODEQ.

4.3 Excessive Gas Procedure

In accordance with OAC 252:515-15-5 in the event that methane gas levels do exceed the
limits specified, East Oak RDF personnel will decide if the threat warrants an evacuation
to protect human health. ODEQ will be notified immediately. Documentation of
methane measurements and any steps taken to protect the safety of individuals will be
recorded in the Site Operating Record and reported to the ODEQ within seven days.
Upon review of the exceedances, a remediation plan will be prepared and submitted
within 30 days. The plan, upon approval by the ODEQ, will be implemented within 60
days. This plan may be modified to meet the facility’s conditions by approval from
ODEQ. The ODEQ will be notified that the remediation plan has been implemented and
that a copy of the plan has been placed in the Site Operating Record.
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4.4 Landfill Gas Collection and Control System

The site has an existing active landfill gas collection and control system (GCCS). This
GCCS will be expanded as needed to provide control of LFG.

4.5 LFG Regulatory Compliance

The existing facility has a design capacity that exceeds 2.5 million Mg. As such, the site

complies with all applicable requirements of 40 CFR Subpart WWW. The site operates a
landfill gas collection and control system in accordance with Subpart WWW.
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5 STORMWATER MANAGEMENT

5.1

Surface Water Protection

In accordance with OAC 252:515-17-3, the facility has been designed to prevent
discharge of pollutants into waters of the State or waters of the United States, as follows:

No discharge of solid waste or pollutants into or adjacent to waters of the State,
including wetlands, that is in violation of the requirements of the Oklahoma Water
Quality Management Plan will occur. During the active life of the facility all
stormwater coming into contact with solid waste will be retained as contaminated
water and disposed of as outlined in Appendix L.

No discharge of pollutants into or adjacent to waters of the United States,
including wetlands, that violates any requirement of the Clean Water Act,
including, but not limited to, the Oklahoma Pollution Discharge Elimination
System (OPDES) requirements as demonstrated in Appendix H-2 will occur. East
Oak RDF has received a permit from ODEQ to discharge stormwater runoff
consistent with an OPDES Stormwater Industrial General Permit for industrial
activity. A copy of the authorization to discharge under the OPDES Stormwater
Industrial General Permit OKROS5 is included in Appendix H-6. In addition to the
above, leachate and contaminated water will be disposed of by one of the
approved methods listed in Appendix L, Section 5. Consistent with OAC
252:515-13-55, the site has obtained approval from a Publicly Owned Treatment
Works (POTW) (the City of Oklahoma City) to discharge leachate and
contaminated water. The Industrial Permit (No. 2865) authorizes wastewater
discharge from the East Oak RDF into the OKC sanitary sewer system. This
industrial user permit complies with the OKC pretreatment ordinance set forth in
Oklahoma City Code, Chapter 47. This chapter lists the uniform requirements for
users of the wastewater collection system and POTW for OKC and enables the
OKC to comply with all applicable state and federal laws, including the Clean
Water Act (33 USC 1251 et seq.) and the General Pretreatment Regulations (40
CR 40 et seq.).

The proposed site development includes the fill a portion of a unnamed tributary
of the North Canadian River. The USACE regulates all construction activities
within the nation’s waters (including wetlands). A USACE Section 404
Individual Permit application was submitted to the USACE in April 2015 for the
construction activities associated with the proposed site development. Excerpts
from the Section 404 Individual Permit Application are included in Appendix Z.
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e No discharge of a nonpoint source pollution of waters of the United States,
including wetlands, that violates any requirement of an area-wide or statewide
Water Quality Management Plan that has been approved under the Federal Clean
Water Act, §208 or §319, as amended will occur. Coordination with the
Oklahoma Water Resources Board is included in Appendix D, Appendix D-5.

5.2 Run-on Control System

The Surface Water Management Plan for this proposed landfill expansion design has
been prepared in accordance with OAC 252:515-17. The proposed drainage
improvements for this expansion includes providing final cover erosion control structures
(i.e., chutes and swales), and perimeter drainage channels. A drawing depicting the
layout of the proposed drainage system is presented on Drawing 5. As shown on
Drawing 5, stormwater runoff will be collected in swales located near the upper grade
break on the landfill and on the 4 (Horizontal) to 1 (Vertical) sideslopes, and then
conveyed to drainage letdown structures (chutes) and down the 25 percent slopes to the
perimeter drainage system. The proposed channels will be constructed before fill is
placed above existing grade in each adjacent landfill sector. Stormwater drainage from
developed areas will be directed into the perimeter channels or stormwater detention
areas that will convey stormwater to existing drainage features. The site is designed so
that the expansion area development will not significantly alter existing permitted
drainage patterns and to prevent stormwater run-on to the active portion of the landfill
during a 24-hour, 25-year storm event. The design of the stormwater management system
is included in Appendix H.

The stormwater management system will be constructed as the site is developed. As the
site develops, the permanent erosion control structures (i.e., chutes, swales, perimeter
channels, etc.) will be constructed. This will provide for the conveyance of all
stormwater generated from the developed portions of the site.

Surface waters will be managed throughout the active life of the landfill to minimize the
amount of stormwater that will come in contact with waste or enter the leachate collection
system. Surface water will be controlled through the use of diversion berms, stormwater
diversion ditches, and stormwater detention areas. Stormwater that comes into contact
with waste at the working face area will be considered contaminated water and treated as
leachate (refer to Section 5.3).

5.3 Run-off Control System

Contaminated water that collects behind the containment berm and does not infiltrate into
the landfill will be pumped into tanker trucks and handled in accordance with Section 5
of Appendix L. Contaminated water may also be transported to the leachate storage
pond. At no time will contaminated water be allowed to discharge into waters of the
United States. The design calculations and the size of the containment and diversion
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berms required around the active working face for the 25-year, 24-hour storm event are
provided in Appendix L (Appendix L-7).

5.4 Stormwater Pollution Prevention Plan

The Stormwater Pollution Prevention Plan (SWPPP) will be prepared in accordance with
the facility’s current National Pollutant Discharge Elimination System under the current
multi-sector permit (OKR052322). A copy of this permit is included in Appendix H,
Appendix H-6.
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6 LINER AND FINAL COVER SYSTEMS

6.1 Liner Design and Installation

The waste disposal area will be expanded from 135.2 acres to 191.8 acres. The expansion
area will include five additional phases. The excavation plan, top of liner plan, and top of
leachate collection layer plan are presented on Drawings 7 through 9. Drawings 19
through 23 include details of the liner system construction for the expansion area.

The liner system design will be an alternative liner system design in accordance with
OAC 252:515-11-2(c). The composite liner details are depicted on Drawing 19. The
alternative liner system design configuration is shown below (from top to bottom). There
are two options for the protective cover layer.

Composite Liner System

Option 1 Option 2

(Sideslopes and floor grades)

(Floor grades only)

12-inch-thick protective cover layer (k>1x107 cm/s)

12-inch-thick layer of tire chips

12-inch-thick granular drainage layer
(k=1x10" cm/s)

12-inch-thick granular drainage layer
(k>1x107? cm/s)

8-0z/sy geotextile

8-0z/sy geotextile

60-mil-thick high density polyethylene (HDPE) geomembrane liner

Geosynthetic clay liner (GCL)

24-inch-thick compacted clay liner

An unreinforced GCL will be used for the landfill floor, and a reinforced GCL will be
used on slopes greater than 7H:1V. The design demonstration for the alternative liner
system design is provided in Appendix M. Material specifications, construction, and
testing requirements for the alternative liner system design are provided in Appendix K.
The stability analysis for the alternative liner system is provided in Appendix N. The
results of the stability analysis indicated the calculated factor of safety is greater than the
recommended minimum factor of safety.

The expansion excavation area is designed to have a slope of 1 percent (from the phase
ridge line to the leachate collection line). The sidewalls will be constructed with a typical
slope of 3(H):1(V). The leachate collection trench will be situated down the center of
each phase. Sump riser pipes and clean out pipes are provided for each phase.
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6.2 Liner Installation and Testing

A Liner and Leachate Collection/Protective Cover System Installation Quality
Assurance/Quality Control (QA/QC) Plan has been prepared and will be followed during
the construction of each of the new sectors. The Liner and Leachate
Collection/Protective Cover System Installation QA/QC Plan is included in Appendix K.
The purpose of the Liner and Leachate Collection/Protective Cover System Installation
QA/QC Plan is to ensure that the liner and leachate collection/protective cover systems
comply with OAC 252:515-11-4 through 76, and OAC 252:515-13.

6.3 Final Cover Design

The proposed evapotranspiration (ET) final cover system is a monolithic soil cover that
employs a thick layer of soil with adequate soil-water storage capacity to retain any
infiltrated water until it can be removed through ET. The ET final cover system concept
relies on the soil to act like a sponge. A key to the design is that the “soil sponge” or
“soil rooting medium” be designed thick enough to hold infiltration of precipitation until
the water can be consumed by ET. The ET final cover system will consist of the layers
listed in the following table.

Evapotranspiration (ET) Final Cover System

12-inch-thick vegetation layer

24-inch-thick vegetation support layer

12-inch-thick foundation layer (intermediate cover)

The ET final cover system design is included in Appendix J. Drawing 26 contains the ET
final cover system details. In addition, Appendix J also includes the Final Cover Quality
Assurance/Quality Control Plan and the Vegetation Plan.

A geotechnical report including stability demonstrations for both liner and final cover
systems is provided in Appendix N — Geotechnical Assessment.
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7 LEACHATE COLLECTION/PROTECTIVE COVER SYSTEM

7.1 Leachate Collection/Protective Cover System Design

The purpose of the leachate collection/protective cover system is to control the
accumulation of leachate on the bottom liner and reduce the potential for migration of
leachate into the environment. The leachate collection system is designed to satisfy the
requirements set forth in OAC 252:515-13, these include maintaining 1 foot or less of
head above the top of the liner and provide at least 5 feet of separation between the top of
the geomembrane liner and the highest groundwater.

The leachate collection/protective cover system consists of a leachate
collection/protective cover layer and the underlying leachate collection piping, trenches,
and sumps. This system will collect leachate from the phases, minimize head buildup on
the liner system, and manage the leachate through its disposal. The 5-foot separation
requirement provides a safety factor for groundwater protection.

The leachate collection/protective cover layer is placed above the liner to allow leachate
to discharge freely from the overlaying wastes and flow laterally to the perforated
collection pipes. The leachate collection layer consists of a 12-inch soil layer with a
permeability of 1x10” cm/s or greater overlying an 8oz/sy geotextile. The protective
cover layer consists of either an additional 12-inch-thick leachate collection layer
(k>1x107 cn/s) or a 12-inch-thick layer of tire chips (floor grades only).

The leachate collection layer follows the top of the liner slope to promote leachate flow
toward the leachate collection trenches and ultimately to the sumps for removal (Drawing
9). This layer provides a high permeability layer to effectively transmit leachate to
collection pipes and sumps, thereby reducing leachate head buildup. In each of the
phases the top of the liner slopes 1 percent from the phase ridge to the middle of each
phase, where the leachate collection trenches are located.

Leachate collection pipes lie in the middle of the leachate collection trenches to aid in the
transport of leachate to the sumps. The collection pipes are 6-inch-diameter SDR17
HDPE perforated with 1/2-inch holes. The perforated collection pipes are placed with the
holes facing downward in the trench. In the leachate collection trench, a geotextile will
encapsulate the piping and drainage stones to prevent clogging of the drainage material
and prevent puncture of the underlying geotextile and geomembrane. Washed stone
surrounds the collection pipes with a minimum hydraulic conductivity of 1 cm/s. Each
trench slopes towards the sumps located on the end of each phase. This ensures that the
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leachate in the trenches flows freely to the leachate collection sumps. Drawings 19 and
23 contain details concerning the leachate collection system.

As demonstrated in Appendix L, 100 percent of the leachate generated daily can be
recirculated once a 10-foot-thick lift of waste is in place. In accordance with ODEQ
guidelines, recirculation of leachate will only occur over areas of the landfill that have
been lined with ODEQ approved composite liner systems.

7.2 Leachate Management

The leachate collection sumps and pumps have been sized to limit maximum head above
the liner system to 12 inches and provide a reasonable pump cycle time. Leachate
removal from each sump is accomplished with a submersible pump. The leachate
collected in the leachate sumps is currently pumped from the sumps to a storage tank
located northwest of the site. As discussed in Section 5 of Appendix L, the leachate is
directly discharged to the OKC sanitary sewer system.

Leachate and contaminated water will be disposed of by one of the following methods.

1. Direct discharge to the Oklahoma City sanitary sewer system. Consistent with
OAC 252:515-13-55, the site has obtained approval from a POTW (OKC) to
discharge leachate and contaminated water. The Industrial Permit (No. 2865)
authorizes wastewater discharge from the East Oak RDF into the OKC sanitary
sewer system. This industrial user permit complies with the OKC pretreatment
ordinance set forth in Oklahoma City Code, Chapter 47. This chapter lists the
uniform requirements for users of the wastewater collection system and publicly
owned treatment works for the City and enables the City to comply with all
applicable state and federal laws, including the Clean Water Act (33 USC 1251
et seq.) and the General Pretreatment Regulations (40 CR 40 et seq.).

2. Recirculated at the working face, as needed to stabilize waste and facilitate
compaction. The recirculation of leachate will be performed following the
procedures set for in the Leachate Recirculation System Operating Plan
(Section 6).

Refer to Appendix L for additional information.

7.3 Performance Evaluations

Samples will be collected from the existing leachate collection tank, temperaryJeachate
storage—pond, or additional leachate storage tanks to comply with all applicable permit
requirements. A grab sample may be obtained and used for laboratory analysis.

In addition, leachate levels will be monitored at the leachate storage tanks prior to and
following pumping cycles to estimate the amount of leachate generated by the landfill.
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This allows for a qualitative evaluation of the landfill design. The removal of leachate
will occur as necessary to maintain less than one foot of head on the liner system.

The leachate collection system will be routinely inspected, at least quarterly, to ensure the
proper operation of the system. In the event that the leachate collection system is shown
to have failed to perform as designed, the facility shall submit a corrective action plan to
the ODEQ within 30 days. The facility should begin the implementation of such a plan
within 30 days of the ODEQ approval.
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8 OPERATIONAL PLAN

8.1 Hours of Operation

The site will typically operate Monday through Friday (5 am to 7 pm) and Saturdays
(5 am to 1 pm); however, the operating hours are not limited to those time periods. The
incoming volume of waste will change the operational hours of the facility. At certain
times of the year and with changes in incoming volumes due to special circumstances
and/or projects, the facility will increase or decrease the daily hours of operation to
accommodate the incoming volume. The facility ultimately will be open to serve the
community needs. However, an appropriate amount of staff and equipment will always
be maintained during operational hours to ensure that applicable regulations are properly
followed.

8.2 Public Access Control

The permitted and proposed landfill area are controlled by a perimeter fence, natural
barriers, and/or a gate which are locked when the landfill personnel are not present. The
primary entrance to the facility is Northeast 36™ Street which runs east/west adjacent to
the north permit boundary. The entrance road is constructed of all weather, asphalt/gravel
mixture that runs from Northeast 36™ Street to the scalehouse. The scalehouse personnel
will control the access to the landfill during operation hours. When the site is closed the
main entry gate will be closed and locked to prevent unauthorized disposal at the site.
Maintenance on the perimeter fences, gates, and locks will be performed as necessary to
maintain control of the site.

OKC maintains the access road to the site (i.e., Northeast 36 Street). The vehicular
traffic utilizing the facility will consist of waste collection vehicles such as compactors,
transfer, transport and roll-off vehicles which vary in type size, length, weight, and
capacity. Northeast 36" Street is maintained to support the present and any additional
future traffic to the site. Internal roads will be maintained by East Oak RDF and intended
to support all traffic in all weather conditions. Temporary roads will be used as waste
placement areas are completed. All interior site roads will be graded for proper drainage
and drainage culverts will be installed and maintained as needed.

During dry and windy weather water trucks will spray the roads to minimize dust
problems. To minimize the tracking of mud from the site to public roads, the entrance
road will be maintained and constructed for all weather (paved) and the site wheel wash
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will be utilized. The entrance road will be maintained during periods of inclement
weather to help ensure that mud-tracking does not become a problem.

8.3 Measuring Procedure
8.3.1 General Information

OAC 252:515-19-33 states that all waste delivered to and disposed of will be measured
by either weight or volume. In January of 1996 ODEQ mandated the utilization of weight
measurements. Therefore, the landfill personnel will record the amount of solid waste the
facility disposes on a daily basis. These records will be maintained for review by the
ODEQ at the facility. In compliance with OAC 252:515-19-33(a), scales are located
onsite. In addition, the scales will be tested and certified annually in accordance with
requirements of the Oklahoma Department of Agriculture, Food, and Forestry.

The East Oak RDF currently has a Tare Weight Plan in place. The Tare Weight Plan
incorporates past experience in using tare weights as a means to determine average truck
weights over a period of time. Those vehicles that are regular users of the landfill have
established historical data that allows for tare weights to become increasingly accurate
over time.

Currently, vehicles are identified by unit number or name and stored in the site computer
database by means of a customer ID number. As a vehicle enters the scale, the scale
attendant enters the ID number in the computer, and the vehicle’s tare weight (i.e., weight
of vehicle without waste) is automatically retrieved based on historical data for that
vehicle.

Due to variations in each individual truck weight (i.e., fuel quantity, removable or added
equipment, number of passengers, etc.), an estimated tare weight for each truck will be
used. This will be the average sum of all previously measured weights for that
truck/vehicle.

Tare weight records are maintained in a computerized truck file listing that can be printed
at any time for review. If the scales are inoperative, tonnage will be estimated on a
volume basis where one cubic yard of solid waste will be calculated to weigh one-third
ton. Monthly reports will also be filed in the operating record and submitted to the
ODEQ no later than the 15™ of the month following the reporting month. Solid waste
disposal fees will be remitted to the ODEQ in accordance with 27A O.S. §2-10-802(B).

8.3.2 Existing Customers

Given the historical data previously gathered for existing customers, existing trucks will
reweigh annually to gather current data that can be used to recalculate the average tare
weight. With this method, slight variations can be accounted for and the average
(estimated) tare weight will remain accurate over time.
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Existing customers will be notified that equipment changes (removed and/or added) must
be communicated to the site management so that the vehicle can reweigh as soon as
possible. Each time a truck/vehicle has a change in equipment, it will reweigh and the
new weight will be added to the average tare weight database.

8.3.3 New Customers

New customer vehicles will be weighed empty on their first trip to the landfill.
Thereafter, vehicles will reweigh annually as described above.

8.3.4 Existing Equipment

Collection vehicles owned by WM or its subsidiaries have been weighed and tare weights
are in the computer database. Each truck has been assigned an ID number. When a
facility owned truck enters the landfill, the scale operator will enter the ID number. The
computer will subtract measured gross weight, leaving the net weight of the waste load.

Trucks will reweigh annually to gather current data that can be used to recalculate the
average tare weight to be used. With this method, slight variations can be accounted for
and the average (estimated) tare weight will become more accurate over time.

Equipment changes (removed and/or added to the trucks) will be communicated to the
site management so that the vehicle can reweigh as soon as possible. Each time a
truck/vehicle has a change in equipment, it will reweigh and the new weight added to the
average weight database.

8.3.5 New Equipment

New equipment will be weighed and given an ID number on the first visit to the landfill
and this information added to the database.

8.4 Asbestos

East Oak RDF is approved to accept asbestos and materials containing asbestos in
compliance with all the requirements set forth in OAC 252:515-19-36, all regulations set
forth in 252:100 and 380:50. These requirements are stated in the Waste Exclusion Plan
included in Appendix O.

8.5 Litter Control

Blowing litter will be controlled in accordance with OAC 252:515-19-35. The site
operations will conduct unloading of waste in such a matter to reduce the blowing of
waste from outside the active disposal area. The working face will be covered at the end
of each day as well as when necessary during the operational day to help minimize the
scattering of waste. In addition, litter fencing will be placed downwind of the active area
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during windy weather periods. The entire landfill site and the approaching roadways
within 1/2 mile will be cleaned by landfill personnel at least once a week or whenever the
site or surrounding area deems necessary. In addition, signage will be posted advising
customers to adequately cover their loads to prevent blowing litter.

8.6 Cover Material Requirements

A daily cover with at least 6 inches of earthen material or an approved Alternative Daily
Cover (ADC) will be placed over the exposed solid waste at the end of each operating
day or more frequently, if needed. The cover is used to prevent and control disease
vectors, fires, odors, blowing litter and scavenging at the facility. The material will be
compacted sufficiently to minimize washout and keep any rainfall from exiting the active
disposal area. The ODEQ approved alternate Daily Cover Operating Plan is included in
Appendix W.

8.7 Buffer Zones

In accordance with OAC 252:515-19-38, waste-free buffer zones of at least 100 feet
offset from the proposed permit boundary for the landfill expansion area included in this
permit modification will be maintained. No disposal waste will be placed inside the
buffer zone. The distance between the permit boundary and limits of waste in the lateral
expansion area is shown on Drawing 6.

8.8 Air Criteria

Currently, the site is subject to NSPS Subpart WWW requirements, given that it has had
a capacity increase since May 31, 1999. The site is currently authorized by Title V
Operating Permit No. 2011-226-TVR2, dated June-36,2014
is included in Appendix R. The site will continue to follow all applicable NSPS
requirements. In addition, the site will maintain compliance with applicable air quality
permit requirements. All applicable NSPS and air quality documentation will be placed
in the Site Operating Record.

8.9 Salvage or Recyclery Operations

No scavenging will be permitted at the disposal site. However, in accordance with OAC
252:515-19-39, diversion of the appropriate waste streams to recycling facilities with
verification of an ODEQ-approved recycling and salvage plan is permitted. Appendix X
includes an ODEQ-approved Recycling Plan and Appendix Y includes an
ODEQ-approved Roofing Shingle Recycling Plan.
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8.10 Disease Control

With the proper compaction and cover of waste, most disease vectors will be eliminated.
If a situation warrants, the use of alternative actions will be available — as required.
Professional exterminators will be contacted, if necessary, to eliminate rodents and other
pests.

8.11 Dust Control

Dust resulting from vehicular traffic construction activity and landfill operations will be
kept to a minimum within the property through the utilization of a water truck, road base
material, and/or vegetation establishment. The site water truck is utilized throughout the
day to apply water to various haul roads throughout the site.

In addition, several of the site haul roads are covered with various road base materials,
including the main site entrance road which is paved with concrete, and the top deck
access road which has been covered with gravel. Finally, as portions of the landfill are
developed to final grade, final or temporary vegetation is established through means of
seeding or sodding.

8.12 Dead Animals, Containers, and Municipal Sewage

East Oak RDF may receive dead animals or slaughterhouse wastes. Dead animals and
slaughterhouse wastes will be buried at the working face and covered with a minimum of
three feet of other solid waste or a minimum of two feet of soil immediately upon receipt.
Additional waste or soil will be added over the dead animals or slaughterhouse wastes if
objectionable odors are created by the wastes.

Unless disposed containers follow the criteria below, containers holding liquid wastes
will not be disposed of at East Oak RDF in accordance with OAC 252:515-19-72. The
containers allowed to be disposed of at the landfill are:

a. containers similar in size and quantity to that normally found in household waste;

b. designed to hold liquids for use other than storage; or

c. derived from household waste.

Paint Filter Liquids Test (PFLT), EPA Method 9095. If the sludge does not pass the
paint filter test, it will be bulked or solidified on-site or removed from the site and
disposed of at another permitted site.
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8.13 Animal Feeding

In accordance with OAC 252:515-17-2(i), no domestic animals except for guard dogs will
be allowed on the site. Furthermore, no animals will be allowed near the active
disposal area.

8.14 Discharge

Contaminated water or leachate is currently pumped to a leachate storage tank which
discharges to the OKC sanitary sewer system. Additional discussion on contaminated
water and leachate management is included in Section 7.2.

8.15 Waste Placement

In accordance with OAC 252:515-19-38(a), no waste will be placed or allowed to enter
waters that come in contact with waters of the State located outside the permit boundary.
This is further addressed in Section 7. No waste will be allowed in the buffer zones as
outlined in Section 8.7.

8.16 Accident Prevention and Safety

Safety training will be provided to new employees as well as refresher courses for current
employees in safety and accident prevention.

8.17 Recordkeeping and Reporting

In accordance with OAC 252:515-19-40, the operating record of the facility will be
maintained on-site or near the facility. The operating record will include all records
concerning the planning, construction, operation, closing, and postclosure monitoring of
the facility until the postclosure monitoring period is terminated. Among the documents
that will be included in the site operating record will be location demonstrations, the daily
operation record, monitoring and test results, closure and postclosure plans, cost
estimates, and financial assurance documents.

The location demonstration reports include all permits required by local, state and federal
agencies concerning all operation at the site. The daily operational record will record
operational information including the amount of waste received, any unusual
circumstances that may take place during operations, and any other pertinent information
regarding the general work carried out at the facility. The monitoring and test results will
be maintained in the operating record and submitted to the ODEQ within 60 days of the
sampling event. A copy of all groundwater, leachate, stormwater, and gas monitoring
data will be kept on-site for review by any local, state, or federal agency for a period of 5
years, at which time the information and records will be transitioned to a third-party
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document storage facility where it will remain for the life of the facility, including the
postclosure monitoring period. Identification of the third-party document storage facility
will be maintained in the site operating record at the facility and maintained at the facility
for the life of the facility and the postclosure monitoring period. Upon request, records
stored at the third-party document storage facility will be retrieved within 72 hours and
furnished within 72 hours of retrieval for inspection. Examples of the recordkeeping and
reporting forms are included in Appendix T.

The operating record will be maintained and updated to abide by any new regulations for
the life of the operating landfill and the closure and postclosure period. Out of state
waste will only be accepted at a rate of less than 200 tons/day, unless a Disposal Plan is
submitted to ODEQ, consistent with OAC 252:515-19-34 (c) and (d). The Waste
Exclusion Plan, included in Appendix O, outlines waste acceptance and the rejection of
waste.

8.18 Liquid Waste Restriction

Bulk or non-containerized liquid will not be accepted at the landfill with the exception of:
(1) household waste; (2) leachate or gas condensate derived from the landfill which is
designed with a composite liner and leachate collection system and is recirculated in
accordance with 252:515-13-53; or (3) waste that has been sufficiently bulked or
solidified with soil or other previously approved material to pass the paint filter liquid test
prior to disposal. The Waste Exclusion Plan, included in Appendix N, outlines
acceptance requirements for disposal at East Oak RDF.

The facility currently has an existing liquid waste bulking facility constructed over a
permitted waste fill area that is lined in accordance with Subtitle D requirements. A copy
of the Liquid Waste Bulking Facility Operating Plan is included in Appendix V.

8.19 Exclusion of Hazardous Waste

In accordance with OAC 252:515-29, East Oak RDF has developed a Waste Exclusion
Plan designed to prevent the receipt of hazardous waste, radioactive waste, and PCB
waste at the landfill. The Waste Exclusion Plan is included in Appendix O. This
proactive plan minimizes the potential for hazards or otherwise unacceptable wastes to be
transported to the site for disposal. Implementation of this plan provides protection from
the potential dangers that a waste could pose to employees, the public, or the
environment.
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9 CLOSURE AND POSTCLOSURE PLAN

The closure and postclosure plan is included in Appendix P. These plans were developed
to meet the requirements of OAC 252:515-25. The closure plan will include the
necessary actions to certify the facility as closed. While the postclosure plan sets forth
the maintenance and monitoring during the postclosure period.
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10 CLOSURE AND POSTCLOSURE COST ESTIMATES

The Cost Estimates for closure and postclosure care has been prepared consistent with
OAC 252:515-27-31 through 34. Cost estimates are required for solid waste landfill
facilities whose debts and liabilities could become the debts and liabilities of a state or the
United States (i.e., in the event of forced closure, which occurs when an operational
municipal solid waste landfill facility can no longer operate because of an inability to
manage the incurred debts and liabilities). As such time, the responsibility for closure
would be assumed by the ODEQ. The closure and postclosure cost estimates are
provided in Appendix Q.
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FIGURES

In accordance with OAC 252-515-1-4(b) and 252-515-3-51(e), figures/drawings have
been provided in an alternative scale. The alternative scales are clearly identified on each
figure/drawing.

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15

General Site Location Map

Topographic Site Location Map

Land Use Map

FIRM

Generalized Geology Map of Oklahoma

Regional Geology Map and Stratigraphic Column
Regional Geologic Cross-Section

Seismic Impact Zone Map

Surface Geologic Map

Groundwater Resource and Recharge Area Map
Public and Private Water Wells

Existing and Proposed Monitoring Well Locations
Existing and Proposed Landfill Gas Probe Locations
Aesthetic Enhancement Plan

Earthquake Locations
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SCALE IN MILES
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 SMALL MONUMENT
MARSH OR SWAMP LANDS

= —— —= —— -DRAINAGE DITCH
—>»——3>——— |RRIGATION DITCH

\ LAKE, RESERVOIR OR POND WITH DAM
4 ROAD OVER DAM

W"'~ DRY LAKE SUBJECT TO FLOOD
SMALL BRIDGES CLOSELY SPACED

HIGHWAY BRIDGE, OVER 20FT. IN LENGTH
i{ = GENERAL BRIDGE, LONG CROSSING
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‘,i

ARCH BRIDGE
S
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St =m~—~———+-~ INTERMITTENT STREAM
T — NARROW STREAM

i ___ DOCK PIER OR LANDING

===
— i _ NAVIGABLE STREAM WITH LOCK & DAM

_—~ ——____ ___WIDE STREAM OR RIVER
e

A TRIANGULATION STATION

NOTES:
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O mumArr ARFEID
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&—AX—X—XM | RUNWAYS SHOWN IN' POSITION

ROADSIDE PARK Picnic Grounds

PLAYGROUNDS

BATHING BEACH OR SWIMMING POOL

SCENIC SITE

MOTEL N

CAMP OR LODGE, Permanent with buildings
SP_Stote, CP-County

SMALL PARK o Munfcpol, TP-Traler Park

FOREST RANGER STATION

OBSERVATION OR LOOKOUT TOWER

CAMP SITE
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GOLF COURSE OR COUNTRY CLUB

ATHIETIC FIELD OR AMUSEMENT PARK

FAIGROUNDS, RACE COURSE

DWELLNG

NUMBER OF DWELLINGS CLOSLEY SPACED

COMBINED BUSINESS AND DWELLING

POST OFFICE

POST OFFICE COMBINATIONS

SEASONAL DWELLINGS

CHURCH OR OTHER RELIGOUS BUILDING

CEMETERY

CHURCH WITH CEMETERY ADIACENT

REST HOME

HOSPITAL
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INDUSTRY

SAW MILL

MINE SHAFT OR DRIFT
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JUNK YARDS & DUMPS A-Automobile,
B-Scrap Building Maferial,
D—Refuse, Garbage or trash dump,
F-Sanitary Fill, G-Other

SEWAGE DISPOSAL PLANT

WATER SUPPLY STAND PIPE

POWER PLANT

BOOSTER STATION

POWER SUBSTATION

TELEVISION OR RADIO STATION

MILITARY INSTALLATION
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1. REPRODUCED FROM OKLAHOMA'S GENERAL HIGHWAY MAP,
OKLAHOMA COUNTY, OKLAHOMA (OKLAHOMA DEPARTMENT OF
TRANSPORTATION PLANNING DIVISION AUGUST 2007).

2. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA AND

BUFFER ZONE.
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EXISTING PERMIT BOUNDARY
PROPOSED PERMIT BOUNDARY
PERMITTED LIMITS OF WASTE
PROPOSED LIMITS OF WASTE

PRIVATE WATER WELL LOCATION WITHIN
1.0 MILE OF PROPOSED PERMIT BOUNDARY

PUBLIC WATER SUPPLY WELL LOCATION
WITHIN 2.0 MILES OF PROPOSED PERMIT BOUNDARY

1. ADAPTED FROM USGS 7.5 MINUTE QUADRANGLE TOPOGRAPHIC MAP
(SPENCER AND MIDWEST CITY, OKLAHOMA, 2012).

2. THE MAP AREA SHOWN IS WITHIN TOWNSHIP 12 NORTH, RANGE 2 WEST.

3. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL DESCRIPTION PREPARED
BY LEMKE SURVEYING, INC.

4. WATER WELL AND SURFACE WATER DIVERSION RECORDS OBTAINED FROM THE
OKLAHOMA DEPARTMENT OF WATER RESOURCES (OWRB) AND OKLAHOMA
DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) ON—LINE GIS DATABASES

(MAY 2015).

5. NO PUBLIC WATER SUPPLY SURFACE WATER INTAKES WERE REPORTED BY
THE OKLAHOMA WATER RESOURCES BOARD (OWRB) WITHIN ONE MILE OF

THE FACILITY.

6. REFER TO FIGURE 11 FOR ADDITIONAL WATER WELL DETAILS.
7. HOMES AND BUILDINGS WITHIN ONE MILE OF THE FACILITY ARE SHOWN ON

FIGURE 3.

8. TYPICAL PUBLIC UTILITY WATER AND WASTEWATER COLLECTION, TREATMENT,
AND DISTRIBUTION FACILITIES OPERATED FOR SPENCER, MIDWEST CITY,
CRUTCHO, FOREST PARK, AND OKLAHOMA CITY ARE LOCATED WITHIN ONE

MILE OF THE FACILITY.

9. PRIVATE WATER SUPPLY WELLS 55865 (q), 6808 (r), 6807 (o), AND 6809
(s) HAVE BEEN PLOTTED BY THE OWRB ON PROPERTY OWNED BY WASTE
MANAGEMENT OF OKLAHOMA, INC. (WMO). BASED ON SITE SPECIFIC
INFORMATION, THESE FOUR WELLS ARE MISLOCATED IN THE OWRB WATER
WELL DATABASE. THESE WELLS ARE NOT LOCATED ON PROPERTY OWNED
BY WASTE MANAGEMENT.
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MOSLEY ROAD LANDFILL LIMITS OF WASTE

NOTES:

1. AERIAL PHOTOGRAPHY PROVIDED BY WWW.MAPS.GOOGLE.COM
DATED 2014.

2. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL
DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

3. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL
(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.
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NOTES:

1. REPRODUCED FROM FEMA FIRM NUMBERS 40109C0190H, 40109C0195H,
40109C0305H, AND 40109C0310H FOR OKLAHOMA COUNTY, OKLAHOMA
AND INCORPORATED AREAS, EFFECTIVE DECEMBER 18, 2009.

2. REFER TO APPENDIX | FOR ADDITIONAL FLOODPLAIN INFORMATION.

0 1000 2000
SCALE IN FEET
LEGEND

LIMITS OF WASTE

SPECIAL FLOOD HAZARD AREAS (SFHAs)
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

SUBJECT TO

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has a
1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is the
area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard include Zones
A, AE, AH, RO, AR, A99, V, and VE. The Basa Flood Elevation is the water-surface elevation of the
1% annual chance flood.

ZONEA
ZONE AE
ZONE AH

ZONE AO

ZONE AR

ZONE A9

ZONE V

ZONE VE

No Base Flood Elevation determined.

Base Ficod Elevations determined.

Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
determined.

Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average depths
determined. For areas of alluvial fan flooding, velocities also determined.

Area of special flood hazard formerly protected from the 1% annual chance flood
event by a fiood control system that was subsequently decertified. Zone AR
Indicates that the former flood control system is being restored to provide
protection from the 1% annual chance of greater flood event.

Areas to be protected from 1% annual chance flood event by a Federal flood
protection system under construction; no Base Flood Elevations determined.

Coastal flood zone with velocity hazard (wave action); no Base Flood Elevations
determined.

Coastal flood zone with velocity hazard (wave action); Base Flood Elevations
determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can be carried without substantial increases in

flood heights.

ZONE X

OTHER FLOOD AREAS

Areas of 0.2% annual chance flood; areas of 1% annual chance flood with average
depths of less than 1 foot or with drainage areas less than 1 square mile; and
areas protected by levees from 1% annual chance flood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.
Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Fiood Hazard Areas.

Floodplain boundary
Floodway boundary
_ Zone D boundary

CBRS and OPA boundary

Boundary dividing Special Flood Hazard Areas of different Base
Fiood Elevations, flood depths or flood velocities.

~—— 513~~~

(EL 987)

Base Flood Elevation line and value; elevation in feet*

Base Flood Elevation value where uniform within zone; elevation
in feet*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

9707307, 32'22'30"

Cross section line

Transect line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

A750omE 1000-meter Universal Transverse Mercator grid ticks, zone 14
5000-foot grid values: Texas State Plane coordinate system,
6000000 FT North Zone (FIPSZONE = 4201), Lambert projection
Bench mark (see explanation in Notes to Users section of this
DXS510>( FIRM panel)
e M1.5 River Mile
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Ogallala Formation

Ozan Formation
[R6] Brownstown Mar

| ket | Eagle Ford Formation
[K&T] Tokio Formation
Woodbine Formation

Pleistocene and Pliocene deposits, undifferentiated

[wa] Member of Woodbi

Dexter Member of Woodbine Formation
Grayson Marl and Bennington Limestone
Bokchito Formation

Weno Clay and Soper Limestone
Denton Clay

Caddo Formation

Kiamichi Formation

Goodland Limestone and Walnut Clay
Antlers Sand or Antlers Sandstone

DeQueen Limestone
Holly Creek Formation
Calorado Group

Dakota Group

Kds | Dakota Sandstone

Kiowa Formation

Purgatoire Formation

[ 3] Exeter (Entrada) Sandstone
[T5R7] Morrison Formation

—— p—

I Mesozcic rocks, undifferentiated
[,.P“f, | Elk City Sandstone

M Doxey Farmation or Doxey Shale
| Pec | Cloud Chief Formation

[ Pwn | Whitehorse Group

| Pr | Rush Springs Formation

[P | Weatherford Gypsum Bed of Rush Springs Formation

| Pm | Marlow Formation

Pmd | Doe Creek Lentil of Marlow Formation

| Pmv | Verden Sandstone Lentil of Marlow Formation

| Por | ElReno Group

[%] Do Creek Shate
Blsine Formation

Van Vacter Member of Blaine Formation
- Elm Fork Member of Blaine Formation
[P cedar Hi Sandstone

Bl Fowerpot sale

Chickasha Formation

T8 puncan Sandstone

BBl sor Avgeto Sandstone

[ Hennescy Groue

Bison Formation or Bison Shale

BB post Onk Conglomerate

Lewisville Member of Waodbine Formation
Red Branch Member of Woodbine Formation

Pawpaw Sandstone and McNutt Limestone

MAP UNITS

- Salt Plains Formation
[ Purcell Sandstone

@ Kingman Formation or Kingman Siltstone

[JB&] Fairmont Shate

Garber Sandstone
- Wellington Formation
I Permian rocks undifferentated
Oscar Group

[T8] Vanoss Graup

Ada Group or Ada Formation

[[R&] vamoosa Group o Vamoosa Formation
[ #ho | Hoxbar Group

[[ERL] Hilkop Formation

[ (b | Vamaosay Tallants Barnsdall Formations
- Torpedo Formation

Tallant Formation

[[#ba7] Bamsdall Formation

[B] chanute Formation

Belle City Formation or Limestone

[T Nelte By Formation

Hogshooter Formation

Dewey Formation or Dewey Limestone

[Z86] Netie Bly Formation and Hogshoster Limestone

[TB] cofteyvite or Francis Formation (restricted)

Wann and lola Formations or lola Limestone

Dornick Hills Group

Seminole Formation

Upper Holdenville Formation

Holdenville Formation or Holdenville Shale
Lenapah Formation

| Holdenville and Lenapah Formations

Nowata Formation

Oolagah Formation
Wewoka Formation
Wetumka Shale

Pwe
Calvin Sandstone
Pib | Labette Formation

[Bw]

5

Fort Scott Limestone

[T senora Formation
Stuart Shale

[(B] Thurman Sandstone

[[¥be | Boggy Formation

Bluejacket Sandstone

[/} savanna Formation

McAlester Formation
[Fim]| Savanna and McAlester Formations

-=

T E . Aok F
- Hartshorne Sandstone

McAlester and Hartshorne Formations

[ Pt | Atoka Formation

[Bi] ymn Mountain Formation

Bloyd and Hale Formations

[TBE] Atoka, Bloyd and Hale Formations Undifferentated

- Wapanucka Farmation
[Pl Wepanucka Formation
[Bs] Wapanucka Formation
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d Limestone

== F and Chickachoc Chert
B timestone Ga

TPl Union Valley Formation with limestone
- Union Valley Formation with sandstone
[T8 | Johns Valley Formation or Johas Valley Shle
- Jackfork Group or Jackfork Sandstane

| #m| Morrowan rocks. undiffrentiated

= R —
T Pusans Hindicilia Massafisl
- PitkinsF: . s Mt M field

Goddard Shale

[ Delaware Creek Shate

[ Muaw | Sycamore and Welden Limestones

Sranley Group or Stanley Shale
Keokuk and Reeds Spring Formations and St. Joe Group

N Rocks abave C| Shale L d

[we
]
Woaodford Shale

Chattanoogas+Fernvale+Fite+Tyner+Burgens Cotter Formations
|M0SO | Undiferentiated, Mississisippian, Devorian, Silurian, and Ordovician Racks
[MBSa | Arkansas Novaculite
[ oa | Avkansas Novaculite
[Tow | Woodtord Shate
| o0 | Pine Top Chen
Hunton Group

Missourl Mountain Shale

5b  Blaylack Sandstone

Smb  Missouri Mountain Shale and Blaylock Sandstane

' Missouri Mountain and Polk Creek Shales

Polk Creek Shale

Bigfork Chert

Womble Formation or Womble Shale

Viola Limestone and Bramide Formation

Sylvan Shale+Fernvale Limestone and Viola Limestone
Bromide+Tulip Creek and McLish Formations

Oil Creek and Joiny Formation

West Spring Creek Formation

| Upper part f Arbuckie Group

[[8E7] Kindeiade Formation

| West Spring Creek and Kindblade Formatians
- Cool Creck and McKenzie Hill Formations
Blakely Sandstone

R ovar S

Crystal Mountain Sandstone

{768 Coltier Shale

["eat | Lower part of Arbuckie Group and Timbered Hills Group
Arbuckde Group and Timbered Hills Group

T8 menbered bt Group

R covert Porphyry

B utterty D | Mountain L Rover Dolomite and Fort Sill Li
[Te corlton RgaltteGroup

B0 wickita Granite Growp

[EEE Rassedy Moustain Gabbeo Growp
- Tishomingo and Troy Graniles
B seevinew Granice
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| Unknown
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———  normal,
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A DIGITAL GEOLOGIC MAP DATABASE FOR THE STATE OF OKLAHOMA

Compiled by
William D. Heran, Gregory N. Green, and Douglas B. Stoeser
United States Geological Survey
2003

NOTE:
1. REFER TO FIGURE 12 FOR WASTE DISPOSAL
AREA, BUFFER ZONE, AND PERMIT BOUNDARY.

PREPARED FOR

WASTE MANAGEMENT OF OKLAHOMA, INC.

[ orarr
[X] FOR PERMITTING PURPOSES ONLY
[] IsSUED FOR CONSTRUCTION

TIER 1l PERMIT MODIFICATION
GENERALIZED GEOLOGY MAP

OF OKLAHOMA
EAST OAK RDF

DATE: 06/2015 DRAWN BY: SRF
FILE: 00B6-356—11 DESIGN BY: RSF NO. DATE DESCRIPTION
CAD: FIG 5—GEOLOGY MAP.DWG REVIEWED BY: JVQ

OKLAHOMA COUNTY, OKLAHOMA

WWW.WCGRP.COM

’Weaver Consultants Group FIGURE 5

CA 3804 PE - 06/30/2015




0:\0086\356\EXPANSION 2013\FIGURES\FIG 6 — REGIONAL GEOLOGY MAP.dwg, uacholonu, 1:2

CORRELATION OF MAP UNITS

| Qal I Qacy
0 2000 4000 Qacm %

= 1 Qaco

SCALE IN FEET
agey
2

SYMBOLS UNCONFORMITY

QUATERNARY

9. HMta® o B
824 ———— Unit contact; dashed where approximate Par § §
Mappable bed Pue § g

x Outcrop, geologic observation &

—> Outcrop, bearing of paleocurrent direction
LS Outcrop, location used for composite measured section

Exotic (quartz, quartzite) pebbles and cobbles m ALLUVIUM (Holocene)-Clay, silt, sand, and gravel in channeis and on flood plains of modern
streams. Includes temrace deposits of similar composition located directly above and adjacent to
- Petroleum well. Includes oil, gas, oil and gas, dry, service (watar modem channels and flood Thickness: 0 to about 30 ft
suppiyorlniecﬂon) junked and abandaned, unkniown. Modified P e D2
from Natural Resources Information System database ALLUVIUM OF NORTH CANADIAN RIVER (Hobw\a)—day silt, sand, and gravel in channels
and on modem flood plain of North Canadian River. Area probably subject {o frequent flooding. SEE NOTE 3
° Municipal water well Thickness: generally 0 lo about 40 f, rarely over 40 ft

ALLUVIUM OF NORTH CANADIAN RIVER (Holocene)-Clay, silt, sand, and gravel on Recent
(IoodplamdNomlCMm r about 5-10 ft above Qacy. Area rarely subject lo flooding.
Thickness: unknown, possibly as much as 50 ft

DESCRIPTION OF UNITS

ALLUVIUM OF NORTH CANADIAN RIVER (Holocene andor Pleistocene(?))-Clay, sit, sand,
sndgmvelmvaﬂeydmemcammﬂiverm\dabnmmnabweoaw Present only as
nis. Thickness: unknown, at least 20 R

REMNANTS OF YOUNGER TERRACE DEPOSITS (Pleistocene)-Clay, silt, sand, and gravel
Qgey aijacembnunmdplandmmcuvadmﬂmrSanduomnmlylsmedlmi—lomame—
very gr consists of distally derived pebbles
and cobbles, mostly subrounded quartz and quartzite. ‘Base of unt about 15-20 ft above Gacm
and ranges in elevation from about 1135 ft fo 1160 ft above sea level. The base of the unit
increases in elevation away from the river. The top of the unit is as much as 70 ft above Qacm (as
hlﬂhasﬂﬂﬂﬂmseelaval) Present only south of the North Canadian River. Thickness: 0 to

REMNANTS OF OLDER TERRACE DEPOSITS (Flealneann)—clay silt, sand, and gravel
adjacent to the flood piain of the North Canadian River. Sand commonly is medium- to coarse-
g;amed and very light colored; gravel locally consists ofmnuenmms of distally derived pebbles
and cobbles, mostly subrounded

quartz and quartzite. Base of unitis about 30-100 ft above the
llndemlhodpﬁamaﬂ!m\gmmelevawnﬁnmﬂwﬂm|190ﬂ8b0vﬂsealsve‘ Top of the unit
is as much as 130 ft above the modem flood plain and is as high as 1260 ft above sea level. Unit

W SITE Loc‘“m ! el AN B, ke SR S e Lo o ol e

K, -

GARBER FORMATION (Permian)-Sansione, most fine-grained o less commorly very finato
8 e =
2

medium-fine-gr appears o be very grained near base; moderate lish brown
(1 0R4/6), moderate reddish orange (10RE/6), moderate red (SR5/4), light brown (SYRS/E), and
dark yeliowish orange (10YRE/S); minor sandstone- and sittstone-pebble conglomerata and/or
breccia, dolomite conglomerate and/or breccia, siltstone, !nﬂ shale. Sandstone typically porous
2 weathers

i
|
ke,
S
i

¢ O

y out i nd d "ahhmghpiane—p&aﬂel

one plant fossil observed. -banded reddish brown
(10R45), gy red purple (5RP472), and grayish yellow green (5GY7/2)) or with mattied
appearance. Small calcareous ion-oxide spheres occur locally on weathered surfaces.
Sandstone locally contains calcite-, dolomite-, and/or barite-cemented septarian nodules. Circular

mpuemmduenlmlmi hpmmas- nglomerates and breccias common near
hasedfmrﬂﬁﬂn widespread moderate red (RWZ)NMSM(SRSIZ)J— lnlal!iy7 ﬂ-lhld(
fop of formation.

pebﬂe-szeﬂwne shale, and dolomite(?) clasts in a medium- o coarse-grall

matrix. Siltstone and shale sandy, color-bended (e.g., moderate reddish brown (|DRJIE) Bnd
yellowish gray (5Y7/2)), stratified and with un iron-reduction spots as large
as 2in. in diameter. Typically soft, weather fo | ‘badiands™ hype hmﬂlzphy anlly aonlxn
‘abundant septarian nodules Siltstone an
near bass and top of formation. In paces, mmmslahmnmmdpalmd

ed by small
mw‘; sw\nofme North

CmnﬁwaﬁmﬁNEmSﬁ&!Garbersandm%lyMHedeeplymmhelﬁd
enﬂIameammaemveveﬂwlhasanwsod,mncfmmaylnduseIaneneerolwlnﬂ-
blown sand. Thickness: about 600 ft, based on cross section

WELLINGTON FORMATION (Permian)-Sandstone, mastly fine- to very fine grained, moderate
orange pink (10R714) o maderate rocl brown (10R4D). moderate reddish orange (10R6/6) to

pale red (5R62); sistone, lor-banded consisting of, for example, pale reddish brown
Q0RSH) o light greenish gray (sevan) siltstone- and dolomite-breccia and conglomerate;
‘minor shale, moderate reddish

brown (10R4E) and ight greenish gray (SGYE/), Sandstone
.msny porous and friable, ocally with variable amounts te cement.
‘Structures i nd oo uossbeaa locally

Mmmmmmummmmmmm In places, weathers fo
“siickrock appearance. Sandstone locall color-banded and mulficolored. Sitstona commonly
nodules with dolornite and
possiblabanhuysh!sﬁnlm mmSMneandddmmbrmas
mixbmss in overlying Garber Formation; some clearly are sedimentary in
represent siightly reworked paleosals; others may represent autochthoneus
pa;emus ‘Shale ypicaly i colorbanded.

mmwmmmmmm Formations is generally coarser grain size of

Garber, although fower part of Garber appears 1o conlain fner-grained sendstones and more
the top of the
well-developed

Thickness: 1051t

Shsucunath LS = ’ / . / L ) i | ', k : :

P BARK’;'!.»‘- i 5 £ P 3 ] b W AN AS RN S {7 R ES s . B : 1. ADAPTED FROM THE GEOLOGIC MAP OF THE MUSTANG 7.5° QUADRANGLE OKLAHOMA,
4 T ; - A ! Mol L7 AR T ) 63 ) LR CANADIAN AND CLEVELAND COUNTIES, OKLAHOMA, STANLEY, THOMAS M., AND

SUNESON, NEIL H., 2000, OKLAHOMA GEOLOGICAL SURVEY.

2. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA, BUFFER ZONE, AND PERMIT BOUNDARY.

3. CONSISTENT WITH OAC 252.515—3-32, THIS APPLICATION REQUESTS A VARIANCE OAC 252:515-5-51(a). TO
ENSURE THAT THE DEVELOPMENT OF THE EXPANSION AREA DOES NOT ADVERSELY IMPACT UNDERLYING
ALLUVIAL DEPOSIT, THE PROPOSED LINER SYSTEM FOR THE EXPANSION AREA HAS BEEN DESIGNED TO
PROVIDE A BARRIER LAYER THAT GREATLY EXCEEDS THE REQUIREMENTS FOR AND MSW LANDFILL. ADDITIONAL
INFORMATION ON THIS VARIANCE REQUEST IS PROVIDED IN SECTION 1.15.
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CORRELATION OF MAP UNITS
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DESCRIPTION OF UNITS

streams. Includes terrace deposits of similar composition directly above and adjacant to

m ALLUVIUM (Holocene)~Clay, sill, sand, and gravel in channels and on fiood plains of modern
located
‘modem channels and flood plains. Thickness: 0 to about 30 ft

and on modem flood plain of North Canadian River. Area probably subject to frequent flooding.

m ALLUVIUM OF NORTH CANADIAN RIVER (Holocene)-Clay, silt, sand, and gravel in channels SEE NOTE 2
Thickness: generally 0 to about 40 f, rarely over 40 ft

flood plain of North Canadian River about 5-10 ft above Qacy. Area rarely subject to fiooding.

m ALLUMIUM OF NORTH CANADIAN RIVER (Holocene)-Clay, silt, sand, and gravel on Recent
Thickness: unknown, possibly as much as

-
Cn Feet
ao—] EAST OAK RDF e

Qal
1200—

ALLUVIUM OF NORTH CANADIAN RIVER (Holocene and/or Pleistocene(?)}~Clay, silt, sand,
and gravel in valley of the North Canadian River and about 10 ft above Qacm. Present only as
small remnants. Thickness: unknown, at least 20 ft

REMNANTS OF YOUNGER TERRACE DEPOSITS (Pleistocene)-Clay, sit, sand and gravel
adjacent to the flood plain of the North Canadian River. Sand commonly is med|

orined and very lht colored: aravel locally consist of concanations of cstally de Serves patiles
and cobbles, mostly subrounded quartz and quartzite. Base of unit about 15-20 ft above Qacm

nd ranges [n elevation from about 1435 ft fo 1160 t above sea level. The base of the unit
/ increases in elevation away from the river. The fop of the unitis as much as 70 ft above Qacm (as
L1200 high as 1200 ft above sea level). Present only south of the North Canadian River. Thickness: 0 1o
0n

REMNANTS OF OLDER TERRACE DEPOSITS (Pleistocene)-Clay, sill, sand, and gravel
adjacent to the ficod plain of the Norih Canadian River, Sand commonly is medium- lo coarse-
grained and very light mbmd gravel locally consists of concentrations of distally derived pebbles
and cobbles, mostly subrounded quartz and quartzite. Base of unit is about 30-100 ft above the
modem flood plain and ranges in elevation from 1140 ft to 1180 ft above sea level. Top of the unit
is as much as 130 R above the modern flood plain and is as high as 1260 ft above sea level. Unit
—1000 includes small amount of sand and gravel washed down into small north-flowing streams. Present
only on north side of the North Canadian River. Thickness: 0 to 40 ft

GARBER FORMATION (Permian)-Sandstone, mostly fine-grained to less commonly very fine ta
m medium-fine-grained; appears to be very fine grained near base; moderate reddish brown
(mm/s) moderate radcish orango (10R/E), moderate 123 (EREH), lght brow (SYRS/S), and
(10YRB/6); minor sandst iitsto
hreeda dolomite conglomerate and/or breccia, slhstoﬂu and shale, Sandstone typ!nauy pumus
and friable. Commonly weathers to smooth, rounded outcrops; locally with platy to flaggy to rarely
800— [—800 slabby appearance. Locally weathers to hard, dark-colored (grayish black [N2)) beds mmpxe«ely
cemented with hemtite, calcite, and/or silica. Dark-colored sandston blocks locally form lag
deposit over weathered oulcrops. Large- and small-scale crossbeds, trough crossbeds common;
many outcrops characterized by inclined beds and channeliorm ueposm Ginough plano-paralel
stratification also present. Shale and/or sittstone rip-up clasts uncommon; burrows extremely rare;
one plant fossil observed. Sandstone locally color-banded (e.g. moderate reddish brown
(10R4/8), grayish red purple (SRP4/2), and grayish yellow green (5GY7/2)) of with mottled
appearance. Small calcareous iron-oxide spheres occur locally on weathered surfaces.
L 600 Sandstone locally contains calcite-, dolomite-, and/or barite-cemented septarian nodules. Circutar
iron-reduction spots very rare, Sandstone, siltstone, and dolomite conglomerate and breccias
appear to be of two types; one is clearly sedimentary, the other appeals o be dlagmeuc and may
represent incipient paleosol on asand. C n near
base of formation. A widespread moderate red (5R8/2) to pala red (5Rslz) ) rars!/ 7-fihick
conglomerate bed is also present near top of formation. The bed consists of coarse-granule to
pebbl&slza sitstone, shale, and dolomite(?) clasts in a medium- to coarse-grained sandstone
x_Siltstone and shale sandy, color-banded (e.g., moderate reddish brown (10R4/6) and
yellwv.ah gray (5Y7/2)), stralified to unstratified, and with uncommon iron-reduction spos as large
L 400 as 2in. in diameter. Typically sot, weather to “badlands'- type topography. Locally contain
400— ‘abundant septarian nodules similar to those found in sandstone. Siltstone and shale common
near base and top of formation. In places, siltstone and shale contain evidence of paleosol
development such as blocky weathering, fractures with fracture surfaces marked by smal
slickensides, through-going curved fractures, and calcareous concretions. South of the Nnnh
Canadian River and north of NE 50th Street Garber sandstones (yplmlly are deeply weathered
and large areas are covered with a sandy soil, some of which may include a thin veneer of wind-
Wellington Formation blown sand. Thickness: about 600 f, based on cross section

—200 WELLINGTON FORMATION (Permian)-Sandstone, mostly fine- to very fi ined, moderate
oranqe pink (10R7/4) to moderalu reddish brown (|DRMS) moderate reddish ovanne (10R&/8) to
pale red (SR8/2); siltstone, typically color-banded consisting of, for example, pale reddish brown

(10R5/4) and light greeni !sh gray (5GY8/1); siltstone- and dolomite-breccia and conglomerate;
and minor shale, moderate reddish brown (10R4/6) and light greenish gray (SGYBI1) Sandstone
mostly porous and mauu locally with variable amounts of hematite and calcite ce

include farge- and , trough mbeds Ionelly
s:epﬁy inclined stratification and less common channallarm leanlnas In places, weathers to
*slickrock” appearance. Sandstone locally color-banded and multicolored. Siltstone commonly

Sea Level i Sangerston: Level contains abundant concretions and septarian nodules with conspicuous calcite, dolomite and

ible barite crystals linir diating fractures. Siltstone and dolomite br ind
Formation contacts based on wireline-log interpretations by N.H. Suneson and :ﬁ emaemgsimilur lommnlnwdylng G".arberl F,_.,m;,"n; :0,,: :ﬂian:?r:‘s:dimnmry in
surface mapping by the authors. Vertical lines show logs used in the interpretations. origin and may represent slightly reworked paleosois; others may represent autochthonous
Special thanks fo C. Scott Bowen, Geologist - Project Manager - Envionmental palecsols. Shale typically is color-banded.
Restoration Division, for drillhole data at Tinker Air Force Base.

1000 =

T.AF.B. Ws-1

on line of section
TAFB.2-141 (AB.C)
Proj. 200 ft from S

Par Par b

600—1

200—1

Cities Service 1-B Trosper Park

Proj. 5600 ft from N

Proj. 7600 ft fram N
Magnolia 1 Lumow
Proj, 2300 ft from S

1.T.1.0. 27 Trosper Park

Principal difference between Garber and Wellington Formations is generally coarser grain size of
Garber, although lower part of Garber appears to contain finer-grained sandstones and more

part. In partof the J the top of the
. well-developed

palecsol horizon. Thickness: 105ft, base notexposed

NOTES:

1. ADAPTED FROM THE GEOLOGIC MAP OF THE MUSTANG 7.5'
QUADRANGLE AND THE OKLAHOMA CITY 7.5’ QUADRANGLE, STANLEY,
THOMAS M., AND SUNESON, NEIL H., 2000, OKLAHOMA GEOLOGICAL
SURVEY.

2. CONSISTENT WITH OAC 252.515—3-32, THIS APPLICATION REQUESTS
A VARIANCE OAC 252:515—5-51(a). TO ENSURE THAT THE
DEVELOPMENT OF THE EXPANSION AREA DOES NOT ADVERSELY
IMPACT UNDERLYING ALLUVIAL DEPOSIT, THE PROPOSED LINER
SYSTEM FOR THE EXPANSION AREA HAS BEEN DESIGNED TO
PROVIDE A BARRIER LAYER THAT GREATLY EXCEEDS THE
REQUIREMENTS FOR AND MSW LANDFILL. ADDITIONAL INFORMATION
ON THIS VARIANCE REQUEST IS PROVIDED IN SECTION 1.15.
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1. BASED ON USGS 2014 DATA, THE AREA WITHIN THE RED
DASHED CONTOUR LINE (10% OF GRAVITATIONAL FORCE OR
0.1g) IS DEFINED BY THE ODEQ AS A SEISMIC IMPACT ZONE.
2. SEISMIC IMPACT ZONE MAP OBTAINED FROM U.S. GEOLOGICAL
SURVEY OPEN—FILE REPORT 2014—1091, ENTITLED "2014
UPDATE OF THE UNITED STATES NATIONAL SEISMIC HAZARD
MAPS, TWO PERCENT PROBABILITY OF EXCEDENCE OF 50 = —
YEARS MAP OF PEAK GROUND ACCELERATION.” TIER I MIT MODIFICATION
[X] FOR PERMITTING PURPOSES ONLY WASTE MANAGEMENT OF OKLAHOMA, INC. PER l
3. ACCORDING TO THE USGS, 2% PROBABILITY OF EXCEDENCE [] ISSUED FOR CONSTRUCTION SEISMIC IMPACT ZONE MAP
IN 50 YEARS IS STATISTICALLY EQUIVALENT TO A 10%
PROBABILITY OF EXCEDENCE IN 250 YEARS. DATE: 06/2015 DRAWN BY: SRF REVISIONS
FILE: 0086—356—11 DESIGN BY: SB No. DATE DESCRIPTION

4. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA, BUFFER
ZONE, AND PERMIT BOUNDARY.

CAD: FIG B—SEISMIC MAP.DWG
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ﬂ CORRELATION OF MAP UNITS
Qal Qacy
~ ( 0 500 1000 Qacm g E
e
O — 1 Qaco x
0o I SCALE IN FEET g
0 ' Qagey § 3
Q 2
g
m | UNCONFORMITY
x ( I LEGEND ] 1313
< ! - -m EXISTING PERMIT BOUNDARY B
‘ | E"‘ r e = ssssssss  PROPOSED PERMIT BOUNDARY
DESCRIPTION OF UNITS
o | =
= ' LJ . 4 /," m ALLUVIUM(I::!;G‘E)—C!:Y silt, sand, and gravel m&ennelsenﬁoﬂﬂmdpu{:‘d
Y 4 streams. Incil terrace deposits of similar com located dir ‘above adjacent to
- E & ’/ \ " SYMBOLS M«nchxnndlawnood;:nxmls:qlm oot 30 R L
. = I, ! > ————  Unit contact; dashed where approximate m ALLUVIUM OF NORTH CANADIAN FIVER (iclocane Clay, i, sand. nd ravel channcs SEE NOTE 3
’ \ on mode: in Canadian River. Area probably frequent
™ ~ ~ \ Mappable bed Thicknoss: generally g . rorely over 40 gl =i
T - p/ & % Outorop, geologic obsesvation ALLUVIOM OF NORTH CANADIAN RIVER (icocsne)-Ciy. i, sand, and el an ecent
. . in of North Canadian River about 5-10 ft above Qacy. Aréa rarely subject to flooding.
- *— Outcrop, bearing of paleocurrent direction mm":u unknown, possibly as much as 50 ft
! 1 TR - Otterop, tocation lised for composite measiwed section ALLUVIUM OF NORTH CANADIAN RIVER (Holocene andlor Pleistocene(?))-Clay, s, sand,
{ / \ . Exoic (quartz, quartzite) pebbles and cobbles endgravsl mvalleydDhe North Canadian ansrandabumwnabweoaan Present only as
‘ e 7 - ) Petroleum well. Includes of, gas. dry, service (water Thicnesss e mowny ot josst 20
{ e o el um wel [ (wal
g . { s supply o injection), junked ' ahamong:s unkriown. Modified REMNANTS OF YOUNGER TERRACE DEPOSITS (Pleistocene)-Clay, sill, sand, and gravel
) ] fom Na | Qacy floc plinof the Norh Canadian River Sand commonly s rediury 1o corse.
/ and ranges in elevation from about 1135 ft to 1160 ft above sea level. The base of the unit

/ , bioh es 1200 % above sea eval. Fresent ety south of the North Canadian River. Thickness: 0 to
™ REMNANTS OF OLDER TERRACE DEPOSITS (Plistocen)-Clay, it sand. and gravel
(t | ~ adjacent to the flood plain of the North Can: Sand

- \ g ‘ nndemﬂoodptalnarﬂrsnmihsmaﬁonhom11Wﬂb1|90kabwuseabvd Top of the unit
1 | 2 is as much a8 130 ft above the modem flood plain and is as high as 1260 ft above sea level. Unit
199 ) = includes smll amount of sand and gravel washed down into small north-flowing streams. Present
Iy - mrymnmnudeoﬂheNamcsnsdraaner Thickness: 00 40 ft

GARBER FORMATION (Permiar)-Sandsione, masty fine-grained toless comronly vy fineto
m medium-fine-grained; appears to be very fine grained near base; moderate reddish

1
: " CITY, N
EXISTING PERMIT — / L/ } /, —— | J/\‘ gﬂoﬂ:’w@mﬁ& oo ';"(‘2':%:)“ moderate red (6R5/4) gt trown (szs/:)w and

BOU N DARY AREA ' 7 . breccia, dolomite conglomerate andior siltstone, and shale. Sandstone typically parous
! +—

]
) tural adjacent 1o the
el - grained and very light colored; grave! locally consists of concentrations of Iydemedpebh
. / .'. L ‘1 ° Municipal water well . and cobbles, mostly subrounded quariz and quartzite. Basedunlaba.nszon Qacm
Increases in elevation away from the river. The top of the unit is as much as 70 ft above Qacm (as

————

and friable. Commonly weathers to smooth, rounded outcrops; locally with plaly to flaggy to rarely
slabby appearance. Locally weathers to hard, dark-colored (grayish black [N2]) beds completely
cemented wilh herats, calcte, andior sica. Dark-colored sandsione bocks locally formiag

{’ iron-reduction spots very rare, Sandstone, silistone, md dolomne conglomerale and breccias

wpunobedmw:»s, is y nppe«s "ny

careous iron-oxide locally o
{ - Sandstone Ioealb[ oonlalm calcite-, dolomite-, and/or barite-cemented septarian nodules. Circular

X
s
o

asand. omenm breccias common n
base of formation. A widespread moderate red (5R6/2) to pale red (5Rarz) 3., torarely 7- thd(
conglomerate bed is also present near top of formation. of coarse-granule
pehbbsuze amslune shale, and dolomite(?) clasts in a medlu'n- m

trix. Siltstone and shale sandy, color-banded (e.g., moderate reddish brown (10R4/6) and
yei lowish gray (5v712)) stratfied to unstralified, and with uncommon iron-reduction spots s large
s 2in. in diameter. Typically soft, weather to “bedlands™ typetnpogmpny Locally contain
‘abundant septarian nodules similar to those found in sai Siftstone and shale common

|
oy -2 ,', near base and top of formaton. I piaces, sﬂmsmmmﬂlnmmdmh@l
2 ) 7V o i such as blocky fracture surfaces marked by small
e O - / | slickensides, through-going curved fractures, and calcareous concretions. South of the North
312 v * | Canadian River and north of NE 50th Street Garber sandstones typically are deeply weathered
i and large areas are covere ith a sandy sl some of which may include a tin veneer of wind-

blown sand. Thickness: about 600 ft, based on cross section

Y4 pha by e bg
AL _ \—PROPOSED SOUTHERN _ \
A A .. 'EXPANSION AREA

W\
A

WELLINGTON FORMATION d: moderate
orange pink (10R7/4) to modelate reddish brown (mRus) modsala reddlsh orange (10R6/6) to
pale red (SR6/2); siltstone, typically color-banded cansisting of, for example, pale reddish brown
(10RS/4) and Imhtqreemsh gray (5GY8/1); siltstone- and dolomite-breccia and conglomerate;
nd minar shale, moderale reddish brown (10R4/6) and light greenish gray (SG (SGYBI1) Sandstone
mostly porous and fnauq locally with variable
@ large- and small lmugh crossbeds, locally
steeply lndined weathers o

In places,
‘sl)dmx:k appearanoe Ssnﬂmna localh/ color-banded and multicolored. Slhsima mnrrmly

posslble bams uystals lining m\iaﬁm frachures, Sitstone and dolomts breccias and
Formation; in

. crign and mey represen ity rove rked palecsals; others may represent autochthonous
¥ I paleosals. Shale typically is color-banded.
\)’ Principal difference between Garber and Wellington Formations is generally coarser grain size of
0 . \ Garber, almugnbwerpancfeamaappemdnwmn ﬁnﬂ'—gmnm sandstones and more
,'F iddle part. the top of the
Q\, - ick, well-developed
o~ ‘Thickness: 1051

NOTES:
1. ADAPTED FROM THE GEOLOGIC MAP OF THE MUSTANG 7.5° QUADRANGLE OKLAHOMA,

CANADIAN AND CLEVELAND COUNTIES, OKLAHOMA, STANLEY, THOMAS M., AND
SUNESON, NEIL H., 2000, OKLAHOMA GEOLOGICAL SURVEY.

2. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA AND BUFFER ZONE.
3. CONSISTENT WITH OAC 252.515—3—32, THIS APPLICATION REQUESTS A VARIANCE OAC 252:515-5-51(a). TO

. ™ . l. asw ' l .-4 ENSURE THAT THE DEVELOPMENT OF THE EXPANSION AREA DOES NOT ADVERSELY IMPACT UNDERLYING
d /' [l |l' e | . ' r | ALLUVIAL DEPOSIT, THE PROPOSED LINER SYSTEM FOR THE EXPANSION AREA HAS BEEN DESIGNED TO
|! ‘s B 1 PROVIDE A BARRIER LAYER THAT GREATLY EXCEEDS THE REQUIREMENTS FOR AND MSW LANDFILL. ADDITIONAL
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Allu m and Terrace Deposits and Their Recharge Areas
- (Quaternary in age). Unconsolidated deposits of sand, silt, clay,
and gravel that occur along or adjacent to modern and ancient

|
h
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SCALE IN MILES

LEGEND

EXISTING PERMIT BOUNDARY
PROPOSED PERMIT BOUNDARY

streams. Thickness generally ranges from 10 to 50 ft (locally as
much as 100 ft). Wells generally yield 10 to 500 gpm of water
Uocally several thousand gpm), and most water is of good quality
(less than 1,000 mg/L dissolved solids). Recharge areas are essen-
tially the same as distribution of the alluvium and terrace depos-
its.

7/ 7 Bedrock Aquifers and Their Recharge Areas (Cambrian
s through Tertiary in age). Rock units and sediments that generally

are favorable or moderately favorable for development of ground-
water resources. Thickness of aquifers generally ranges from 100
ft to several thousand ft. Depths to fresh water range from a few
feet to more than 1,000 ft, with most wells 100-400 ft deep. Wells
drilled into these aquifers generally yield 25-300 gpm, although
wells in some aquifers yield up to 600-2,500 gpm. Water in most
aquifers is of good to fair quality (300-1,500 mg/L dissolved
solids). Pattern on map also includes known and potential re-
charge areas for bedrock aquifers.

NOTES:

1.

THIS FIGURE SHOWS THE SITE LOCATION ON THE "MAP OF AQUIFERS
AND RECHARGE AREAS IN OKLAHOMA,” COMPILED BY KENNETH S.
JOHNSON, GEOLOGICAL SURVEY, 1991. THE 1991 MAP BRINGS
TOGETHER DATA PREVIOUSLY PRESENTED ON TWO MAPS: ONE ON
BEDROCK AQUIFERS AND THE OTHER ON ALLUVIUM AND TERRACE
DEPOSITS COMPILED BY K.S. JOHNSON, 1983 (MAPS SHOWING
PRINCIPAL GROUNDWATER RESOURCES AND RECHARGE AREAS IN
OKLAHOMA; OKLAHOMA STATE DEPARTMENT OF HEALTH AND THE
OKLAHOMA GEOLOGICAL SURVEY, 2 SHEETS). TYPICALLY, RECHARGE TO
ALLUVIAL AND TERRACE DEPOSIT AQUIFERS IS FROM PERCOLATION OF
SURFACE WATER FOLLOWING RAINFALL EVENTS.

. REFER TO APPENDIX E, SECTION 3.6 FOR AREA GROUNDWATER

QUALITY INFORMATION.

. REFER TO FIGURE 11 FOR PRIVATE AND PUBLIC SUPPLY WELL

LOCATIONS.

. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA AND BUFFER
ZONE.

. CONSISTENT WITH OAC 252.515—3-32, THIS APPLICATION REQUESTS A

VARIANCE OAC 252:515—5-51(a). TO ENSURE THAT THE DEVELOPMENT
OF THE EXPANSION AREA DOES NOT ADVERSELY IMPACT UNDERLYING
ALLUVIAL DEPOSIT, THE PROPOSED LINER SYSTEM FOR THE EXPANSION
AREA HAS BEEN DESIGNED TO PROVIDE A BARRIER LAYER THAT GREATLY
EXCEEDS THE REQUIREMENTS FOR AND MSW LANDFILL. ADDITIONAL
INFORMATION ON THIS VARIANCE REQUEST IS PROVIDED IN SECTION
1.15.
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ZONE A WELLHEAD PROTECTION AREAS
(1 YEAR GROUNDWATER TRAVEL TIME RADIUS)
(SEE NOTE 7)

ZONE B WELLHEAD PROTECTION AREAS
(2 YEAR GROUNDWATER TRAVEL TIME RADIUS)
(SEE NOTE 7)

ZONE C WELLHEAD PROTECTION AREAS
(10 YEAR GROUNDWATER TRAVEL TIME RADIUS)
(SEE NOTE 7)

WELLHEAD PROTECTION AREAS
510 YEAR GROUNDWATER TRAVEL TIME RADIUS)
SEE NOTE 6)
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PUBLIC WATER SUPPLY WELLS PRIVATE WATER SUPPLY WELLS
MAP ID | WELL ID #| NAME  |ToTAL DEPTH| CROVNDWATER MAP D | WELL ID # |TOTAL DEPTH| CROPNDWATER
A |OK1020806 | WELL 16 N/A N/A a 102835 120 1085
B | OK1020805 | WELL 27 N/A** N/Ax* b 59185 N/A* N/A*
C | ok2005529 | WELL 1 250 N/A** c 36522 140 1160
D | OK6005547 | WELL 1 N/A** N/Ax* d 101399 200 1080
E |OKB005537 | WELL 1 N/A** N/A* e 105217 160 1155
G |ok1020806 | WELL 54 640 1065 f 95017 180 1090
| | OK2005509 | WELL 3 335 N/Axx g 86555 220 1122
J | oK2005509 | WELL 7 550 N/Ax* h 92423 140 1167
K | OK1020806 | WELL 55 640 1105 i 83231 220 1085
L | ok1020806 | WELL 51 700 1075 i 92946 240 1120
M | OK1020806 | WELL 18 752 1005 K 103997 220 1005
N | OK4005521 | WELL 1 N/Ax* N/Ax® | 101546 200 N/A*
0 |oK2005524 | WELL 2 330 N/AR m 102288 180 1134
R | OKB005562 | WELL 1 738 N/A** n 25961 830 1075
S | OK6005544 | WELL 1 738 N/Ax* o 6807° 200 N/A*
T | 0K4005521 |WELL 2D&D| 738 N/A P 6812 160 1025
U | OK1020806 | WELL 24 738 N/AR q 55865° 190 1050
vV |0K1020806 | WELL 20 738 N/A%* r 6808° 200 N/A*
W | OK2005508 | WELL 32 738 N/A** s 6809° 200 1065
Z | 0K1020806 | WELL 22 738 N/A*E t 44793 150 1105
AA | OK1020806 | WELL 19 738 N/Ax* u 6788 180 1115
AB | OK1020806 | WELL 17 738 N/A®* v 79145 240 1009
AC | 0K2005509 | WELL 1 N/A** N/Ax* w 6792 200 1095
AD | oKs005582 | WELL 2 N/A** N/Ax* x 78024 220 1168
AE | OK5005582 | WELL 1 N/A** N/Ax* y 105792 200 1122
AF | OK6005506 | WELL 1 N/Ax* N/Ax* z 60460 200 1125
* PWS WELL WITHOUT WELLHEAD PROTECTION (SEE NOTE 4) aa 33396 220 1060
+ INFORMATION NOT AVAILABLE ON THE OKLAHOMA DEPARTMENT el 22720 155 110
OF ENVIRONMENTAL QUALITY WEB PAGE. ac 6806 140 1142
] ad 62051 160 1008
il ae 6804 160 1127
1. ADAPTED FROM USGS 7.5 MINUTE QUADRANGLE TOPOGRAPHIC MAP g Yo P 115
(SPENCER, MIDWEST CITY, JONES, AND CHOCTAW, OKLAHOMA, 2012). = =0 s
ag
2. THE MAP AREA SHOWN IS WITHIN TOWNSHIP 12 NORTH, p 22718 25 N
3. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL DESCRIPTION ai 2708 200 N/A
PREPARED BY LEMKE SURVEYING, INC. aj 6810 220 1060
4. WATER WELL AND SURFACE WATER DIVERSION RECORDS OBTAINED FROM ak 75648 140 N/A*
THE OKLAHOMA DEPARTMENT OF WATER RESOURCES (OWRB) AND al 6823 140 1100
OKLAHOMA DEPARTMENT OF ENVIRONMENTAL QUALITY (DEQ) ON—LINE GIS T e
DATABASES (MAY 2015). £ fiee
an 6820 140 N/A*
5. THE OWRB ON—LINE GIS DATABASE INDICATED THERE ARE NO SURFACE =
WATER INTAKES LOCATED WITHIN 1.0 MILE OF THE FACILITY. do 123:24 200 N; A
ap 4 180 N/A*
6. PUBLIC SUPPLY WELLS WITH DASHED WELLHEAD PROTECTION AREAS INDICATE e 220 b
THAT RELEVANT DATA WAS NOT AVAILABLE ON THE DEQ WEB PAGE. BASED aq 4 /
ON TRAVEL TIME OF 2.39 FEET/YEAR IN THE GARBER WELLINGTON. A ar 163297 40 N/A*
10 YEAR GROUNDWATER TRAVEL TIME RADIUS OF 239 FEET IS SHOWN. - e e N/
7. 2-YEAR AND 10—YEAR TIME OF TRAVEL BARRIERS REPRESENT LARGER AREAS at 163298 34 N/A*
OF INFLUENCE THAN THE 1—YEAR TIME OF TRAVEL BARRIERS STATED IN i . e
252:515-5-32 (b)(2), AND ARE MORE PROTECTIVE OF THE ENVIRONMENT. o :
av 163296 40 N/A*
8. PRIVATE WATER SUPPLY WELLS 55865 (q), 6808 (r), 6807 (o), AND 6809 o S0 20 N/AY
(s) HAVE BEEN PLOTTED BY THE OWRB ON PROPERTY OWNED BY WASTE
MANAGEMENT OF OKLAHOMA, INC. (WMO). BASED ON SITE SPECIFIC ax 36516 200 N/A*
INFORMATION, THESE FOUR WELLS ARE MISLOCATED IN THE OWRB e 6824 100 N/A®
WATER WELL DATABASE. THESE WELLS ARE NOT LOCATED ON
PROPERTY OWNED BY WASTE MANAGEMENT. az 6825 140 N/A*
&
9. REFER TO FIGURE 12 FOR WASTE DISPOSAL AREA, BUFFER ZONE, ba 6819 0 N/A

AND PERMIT BOUNDARY.

*

RESOURCES BOARD WEB PAGE.

INFORMATION NOT AVAILABLE ON THE OKLAHOMA WATER
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NOTES:

1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS
AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

2. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL
DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

3. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL
(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

4. A WASTE—FREE BUFFER ZONE OF AT LEAST 100—FEET
OFFSET FROM THE PROPOSED PERMIT BOUNDARY TO THE
PROPOSED LIMITS OF WASTE INCLUDED IN THIS MODIFICATION
WILL BE MAINTAINED.

\\d 5. IN-PLACE FINAL COVER AREA REPRODUCED FROM LEMKE

\_>_'\\ LAND SURVEYING, INC. VERIFICATION SURVEY DATED JULY
JIm 2013 (FINAL COVER AREA 1).

5.
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NOTES:

1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS
AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

2. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL
DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

3. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL
(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

4. A WASTE—FREE BUFFER ZONE OF AT LEAST 100—FEET
OFFSET FROM THE PROPOSED PERMIT BOUNDARY TO THE
PROPOSED LIMITS OF WASTE INCLUDED IN THIS MODIFICATION
WILL BE MAINTAINED.

5. IN-PLACE FINAL COVER AREA REPRODUCED FROM LEMKE
LAND SURVEYING, INC. VERIFICATION SURVEY DATED JULY
2013 (FINAL COVER AREA 1).
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NOTES:
. AERIAL PHOTOGRAPH OBTAINED FROM GOOGLE MAPS
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. LOCATIONS OBTAINED FROM OGS WEBSITE AS OF
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DRAWINGS

In accordance with OAC 252-515-1-4(b) and 252-515-3-51(e), figures/drawings have
been provided in an alternative scale. The alternative scales are clearly identified on each

figure/drawing.
1 Cover Sheet and Site Vicinity Map
2 Location and Boundary Map
3 Existing Ground Contour Map
4  Existing Permitted Drainage Plan
5 Post-Development Drainage Plan
6  Site Map
7  Excavation Plan
8  Top of Liner Plan
9  Top of Protective Cover Plan
10 Closure Contour and Stormwater Management Map
11 Cross-Section Location Map — Open Phases
12 Cross-Section Location Map — Closed Phases
13 Cross-Section A
14 Cross-Section B
15  Cross-Section C
16  Cross-Section D
17 Cross-Section E
18  Cross-Section F
19  Liner and Leachate Collection System Details
20  Liner and Leachate Collection System Details
21  Liner and Leachate Collection System Details
22 Liner and Leachate Collection System Details
23 Liner and Leachate Collection System Details
24 Final Cover Details




DRAWINGS (Continued)

25  Final Cover Details
26  Final Cover Details
27 Drainage Details
28  Drainage Details
29  Drainage Details
30  Drainage Details

Full-size Permit Design Drawings are provided in a separate package.
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p—_— EXISTING GROUNDWATER MONITORING WELL
<@ (TO BE ABANDONED)
sl PROPOSED GROUNDWATER MONITORING WELL
@15 EXISTING LANDFILL GAS PROBE
(TO REMAIN)
cP—18 EXISTING LANDFILL GAS PROBE
(C) (TO BE ADANDONED)
—-18
i PROPOSED LANDFILL GAS PROBE
EXISTING GROUNDWATER PIEZOMETER
(TO BE ABANDONED)

IN—PLACE FINAL COVER

NOTES:

1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS
AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

2. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL
DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

3. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL
(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

4. A WASTE—FREE BUFFER ZONE OF AT LEAST 100—FEET
OFFSET FROM THE PROPOSED PERMIT BOUNDARY TO THE
PROPOSED LIMITS OF WASTE INCLUDED IN THIS MODIFICATION
WILL BE MAINTAINED.

5. REFER TO SECTION 2.5 FOR WETLAND INFORMATION.

6. IN-PLACE FINAL COVER AREA REPRODUCED FROM LEMKE
LAND SURVEYING, INC. VERIFICATION SURVEY DATED JULY
2013 (FINAL COVER AREA 1).
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NOTES:

. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS AERIAL SURVEYS,
INC. FROM AERIAL PHOTOGRAPHY FLOWN JANUARY 19, 2014.

. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL DESCRIPTION PREPARED
BY LEMKE LAND SURVEYING, INC.

. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL (CLOSED
LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE MANAGEMENT OF

OKLAHOMA, INC.

EXISTING SIT]
—(MOSLEY ROy
. NE 36TH STREET__  \w_201R
PWB—2-2005 op_15  MW=520R(PWB—3—200
(1151.8 i (1'14'9.0 1147.8)° (1147.4) 9 . 300 600
S e = ; SCALE IN FEET
LEGEND

PROPERTY BOUNDARY

EXISTING PERMIT BOUNDARY

PROPOSED PERMIT BOUNDARY

PERMITTED LIMITS OF WASTE

PROPOSED LIMITS OF WASTE

MOSLEY ROAD LANDFILL LIMITS OF WASTE
STATE PLANE GRID COORDINATE

EXISTING CONTOUR

EXISTING GROUNDWATER MONITORING WELL

MW—27
@ (1156.6) (SURFACE ELEVATION IN FT—MSL)
© ol EXISTING LANDFILL GAS PROBE
(1149.0) (SURFACE ELEVATION IN FT—MSL)
o BOREHOLE/GROUNDWATER WELL/GAS PROBE
O(1143.9) PREVIOUSLY PLUGGED OR ABANDONED
(SURFACE ELEVATION IN FT—MSL)
. EXISTING GROUNDWATER MONITORING WELL
& ;4”;3_3;*2 (TO BE ABANDONED) (APPROXIMATE SURFACE
ELEVATION IN FT—MSL)
s EXISTING LANDFILL GAS PROBE
@ (G”;‘m) (TO BE ABANDONED) (APPROXIMATE SURFACE
ELEVATION IN FT—MSL)
" 2014 SOIL BORING AND PIEZOMETER LOCATION
¥::S m;) (TO BE ABANDONED) (APPROXIMATE SURFACE
ELEVATION IN FT—MSL)
-y 2014 SOIL BORING LOCATION (ABANDONED)
oS (APPROXIMATE SURFACE ELEVATION IN
(1139.9) FT—MSL)
2014 SOIL BORING, PIEZOMETER, AND

PROPOSED GROUNDWATER WELL LOCATION
(APPROXIMATE SURFACE ELEVATION IN FT—MSL)

IN—-PLACE FINAL COVER

. A WASTE—FREE BUFFER ZONE OF AT LEAST 100—FEET OFFSET FROM THE
PROPOSED PERMIT BOUNDARY FOR THE LANDFILL EXPANSION AREA
INCLUDED IN THIS MODIFICATION WILL BE MAINTAINED.

5. REFER TO SECTION 2.5 FOR WETLAND INFORMATION.

. IN-PLACE FINAL COVER AREA REPRODUCED FROM LEMKE LAND SURVEYING,
INC. VERIFICATION SURVEY DATED JULY 2013 (FINAL COVER AREA 1).

. REFER TO DRAWINGS 4 AND 5 FOR THE LOCATION AND QUANTITIES OF
SURFACE DRAINAGE ENTERING AND EXITING THE FACILITY.

. SURFACE ELEVATION FOR GROUNDWATER MONITORING WELLS/LANDFILL GAS
PROBES/BORINGS BASED ON HISTORIC BORING LOGS AND/OR CURRENT

SURVEY DATA. PRESENT SURFACE ELEVATIONS MAY VARY FROM HISTORICAL
ELEVATIONS DUE TO CONSTRUCTION ACTIVITIES.
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EXISTING DRAINAGE SUMMARY

STORMWATER DRAINAGE FEATURES HAVE BEEN

CONSTRUCTED CONSISTENT WITH CITY, STATE,
AND FEDERAL PERMITS.

2973

SRR

JONATHAN v,
QUEEN
24456

N

.

300 600 .
—_— els s
LEGEND
— e s e e — PROPERTY BOUNDARY
= - EXISTING PERMIT BOUNDARY
E— e e—— e — PROPOSED PERMIT BOUNDARY
P S S PERMITTED LIMITS OF WASTE
T —_— PROPOSED LIMITS OF WASTE
MOSLEY ROAD LANDFILL LIMITS OF WASTE
M 183000 . STATE PLANE GRID COORDINATE
1180 EXISTING CONTOUR
1300 PERMITTED FINAL COVER

PERMITTED FINAL COVER

(MOSLEY ROAD LANDFILL)

= ———=———  PERMITTED DRAINAGE SWALE

PERMITTED LETDOWN STRUCTURE
CENTERLINE OF CHANNEL
IN—PLACE FINAL COVER

100-YEAR FLOODPLAIN
(SEE NOTE 7)

SHEET FLOW DISCHARGE LOCATION
CHANNELIZED FLOW DISCHARGE LOCATION

NOTES:
. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS

AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL

DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL

(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

. REFER TO APPENDIX | FOR ADDITIONAL FLOODPLAIN INFORMATION.
5. REFER TO APPENDIX H FOR ADDITIONAL DRAINAGE INFORMATION.
6. THE PERMITTED FINAL COVER CONTOURS WERE REPRODUCED FROM

THE TIER Il PERMIT MODIFICATION LATERAL EXPANSION, PREPARED
BY WEAVER BOOS CONSULTANTS, LLC—SOUTHWEST IN AUGUST 2007.

. NORTH CANADIAN RIVER 100—-YEAR FLOODPLAIN DELINEATED

BASED ON THE APPROVED INCLUDED IN THE APPROVED 2008
CLOMR (CASE NO. 08—06—0163R) PREPARED BY WEAVER BOOS
CONSULTANTS, LLC—SOUTHWEST IN JANUARY 2008.

E FOR PERMITTING PURPOSES ONLY

D ISSUED FOR CONSTRUCTION

WASTE MANAGEMENT OF OKLAHOMA, INC. TIER 1l PERMIT MODIFICATION
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-~ 1180—————  EXISTING CONTOUR

1280 PROPOSED FINAL COVER CONTOUR
PROPOSED DRAINAGE CHANNEL
PROPOSED DRAINAGE SWALE
PROPOSED DRAINAGE CHUTE
IN—PLACE FINAL COVER

EXISTING GROUNDWATER MONITORING WELL
(TO REMAIN)

PROPOSED GROUNDWATER MONITORING WELL

EXISTING LANDFILL GAS PROBE
(TO REMAIN)

PROPOSED LANDFILL GAS PROBE
100—YEAR FLOODPLAIN

MOSLEY ROAD\ % J ;
CLOSED) LANDFILL POST—DEVELOPMENT DRAINAGE SUMMARY

| | THE PROPOSED LANDFILL EXPANSION DOES

|,/ NOT ALTER THE EXISTING PERMITTED DRAINAGE
PATTERNS. STORMWATER FLOWS REMAIN

/ CONSISTENT WITH PERMITTED DRAINAGE

/ PATTERNS.

[T/
1 // 1( /'l,/ // :
N2 o Jof ’/"‘/ [ ;

SHEET FLOW DISCHARGE LOCATION
CHANNELIZED FLOW DISCHARGE LOCATION

NOTES:

1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS
AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

2. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL
DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

3. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL
(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

4. A WASTE—FREE BUFFER ZONE OF AT LEAST 100—FEET OFFSET FROM
THE PROPOSED PERMIT BOUNDARY FOR THE LANDFILL EXPANSION
AREA INCLUDED IN THIS MODIFICATION WILL BE MAINTAINED.

5. IN—PLACE FINAL COVER LIMITS REPRODUCED FROM SOIL
VERIFICATION SURVEY PREPARED BY LEMKE LAND SURVEYING,
INC. DATED JUNE 2013.

6. 100—YEAR FLOODPLAIN REPRODUCED FROM THE POST—PROJECT
CONDITION HYDRAULIC ANALYSIS INCLUDED IN THE SITE CLOMR.

7. REFER TO APPENDIX H FOR ADDITIONAL DRAINAGE INFORMATION.
8. REFER TO APPENDIX | FOR ADDITIONAL FLOODPLAIN INFORMATION.
9. REFER TO APPENDIX Z FOR ADDITIONAL WETLAND AREA INFORMATION.
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MOSLEY ROAD LANDFILL LIMITS OF WASTE

STATE PLANE GRID COORDINATE
10— EXISTING CONTOUR

PHASE BOUNDARY

PHASE DESIGNATION

APPROXIMATE PRE—SUBTITLE D/
SUBTITLE D LINER LOCATION

EXISTING GROUNDWATER MONITORING WELL

MW-27
< (TO REMAIN)
MW—29 EXISTING GROUNDWATER MONITORING WELL
¢ (TO BE ABANDONED)
P B PROPOSED GROUNDWATER MONITORING WELL
P15 EXISTING LANDFILL GAS PROBE
(TO REMAIN)
P18 EXISTING LANDFILL GAS PROBE
® (TO BE ADANDONED)
Ol PROPOSED LANDFILL GAS PROBE
P EXISTING GROUNDWATER PIEZOMETER
(TO BE ABANDONED)

IN—PLACE FINAL COVER

NOTES:
1.

EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS
AERIAL SURVEYS, INC. FROM AERIAL PHOTOGRAPHY FLOWN
JANUARY 19, 2014.

. PERMIT BOUNDARY WAS REPRODUCED FROM LEGAL

DESCRIPTION PREPARED BY LEMKE LAND SURVEYING, INC.

. PERMITTED LIMITS OF WASTE AND MOSLEY ROAD LANDFILL

(CLOSED LANDFILL) LIMITS OF WASTE PROVIDED BY WASTE
MANAGEMENT OF OKLAHOMA, INC.

. A WASTE—FREE BUFFER ZONE OF AT LEAST 100-FEET

OFFSET FROM THE PROPOSED PERMIT BOUNDARY FOR THE
LANDFILL EXPANSION AREA INCLUDED IN THIS MODIFICATION
WILL BE MAINTAINED.
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