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Land Protection Division

Oklahoma Department of Environmental Quality
707 North Robinson, P.O. Box 1677

Oklahoma City, Oklahoma 73101-1677

REF: Notice of Deficiency — Tier Il Permit Modification for Vertical Expansion, McAlester Army
Ammunition Plant, New Landfill Pittsburg County, Solid Waste Permit #3561014

Dear Mr. Biddick,

1. McAlester Army Ammunition Plant (MCAAP) has reviewed the comments presented by the
Oklahoma Department of Environmental Quality (ODEQ) in the Notice of Deficiency (NOD)
letter dated October 18, 2019. We have presented the original ODEQ comments below along
with our responses. We hope you find the responses acceptable and that the changes reflected
in the revised permit application address the concerns and noted deficiencies presented in the
NOD letter to ODEQ’s satisfaction.

Question. The Application includes a proposed expansion of the permit boundary, but no
expansions of the waste boundary are proposed. Oklahoma Administrative Code (OAC)
252:515-1-31 and 51 include restrictions on the location of permit boundaries that were not
addresses in the Application. Please provide demonstrations that the proposed permit boundary
meets these requirements. Alternatively, MCAAP may reduce the permit boundary to the
currently approved state and provide revised drawings and legal description.

Answer. MCAAP has decided to return to the originally approved landfill permit boundary. All
figures and design drawing have been updated to show the original permit boundary and a copy
of the original legal description has been incorporated into the revised permit application
package.

Question. The Application proposes final cover consisting of 2.5 feet of compacted clay
overlain by 6 inches of topsoil. In accordance with OAC 252:515-19-53(a), the erosion layer
must consist of at least 12 inches of soil capable of sustaining plant growth. Alternatively, per
OAC 252:515-19-53(c), DEQ may approve the use of an alternative final cover design upon
demonstration the alternative provides protection equivalent to the prescriptive design. Please
either correct this specification in the Application or provide a demonstration that the proposed
design provides equivalent protection.
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Answer. The proposed final cover has been revised to consist of a compacted clay layer of
2.0 feet and soil suitable for sustaining vegetative growth to 12 inches. The design drawings
have been revised to incorporate this change.

Question. The Application states that the borrow area will be reshaped and revegetated to
blend with surrounding terrain within 180 days of the date the area ceased being used in
accordance with OAC 252:515-19-55. Appendix 5, Figure 5-1 depicts a proposed borrow area
final grading that is below surrounding grade and may result in ponding during rainfall events. Is
this area intended to function as a natural pond/depression, or will this area be further reshaped
to promote stormwater drainage?

Answer. After final grading, the borrow area will be a low-lying area that will act as a natural
pond/depression, supporting a diverse ecosystem. This is intentional.

Question. . Appendix 9, Section B states that the barrier layer will have a hydraulic
conductivity of no greater than 1.0 x 10° cm/sec. Please correct this to 1.0 x 10-° cm/sec.

Answer. The typographical error will be corrected and replacement pages provided.

Question. Section 7.1 states that no surface water monitoring program is necessary at the
landfill, while an operational plan states that surface water monitoring will be conducted in
accordance with MCAAP’s Oklahoma Pollutant Discharge Elimination system (OPDES) permit.
Please clarify this discrepancy.

Answer. MCAAP does conduct quarterly monitoring of the landfill stormwater in accordance
with the approved OPDES general permit. However, MCAAP is not required to conduct annual
numeric effluent monitoring for the landfill. Section 7.1 of the permit application will be revised
to agree with the Operational Plan by making this distinction.

2. We look forward to hearing back from you regarding the status of the above referenced
permit modification application. In the event that further review indicates the need for additional
revision and/or clarifications, we will be happy to work with DEQ to resolve any outstanding
issues so the permit modification can be approved as expeditiously as possible.

3. Please address any questions or comments to Mr. Jarrod Thomas, Environmental Engineer,
at 918-420-7631 or email jarrod.d.thomas2.civ@mail.mil.

Sincerely,

st ], ¢ K

Darrell L. Elliott
Director, Environmental Management Office

Enclosure
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ACRONYMS

ACM Asbestos Containing Material

bgs below ground surface

cm/sec centimeters per second

COD Chemical Oxygen Demand

cy cubic yard(s)

FEMA Federal Emergency Management Administration
Landfill McAlester Army Ammunition Plant Landfill
Ibs/cy pounds per cubic yard

MCAAP McAlester Army Ammunition Plant

mg/l milligrams per liter

msl mean sea level

NFIP National Flood Insurance Program

NHIW non-hazardous industrial waste

OAC Oklahoma Administrative Code

ODEQ Oklahoma Department of Environmental Quality
OPDES Oklahoma Pollutant Discharge Elimination System
PE professional engineer

Pl plasticity index

PLS professional Land surveyor

PVC polyvinyl chloride

QA quality assurance

QC quality control

RCRA Resource Conservation and Recovery Act
SVOC Semivolatile Organic Compound

SWPPP Storm Water Pollution Prevention Plan

TSCA Toxic Substances Control Act

USGS United States Geological Survey

VvOC Volatile Organic Compound
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MCALESTER ARMY AMMUNITION PLANT TYPE V
LANDFILL PERMIT MODIFICATION APPLICATION
AUGUST 2019

1 General Information

1.1 Ownership

The Landfill site is owned by the U.S. Government and will be operated by McAlester Army
Ammunition Plant (MCAAP) personnel. Proof of ownership is included as Appendix 1. Landfill
operations will be performed under the direction of the Directorate of Engineering and
environmental compliance will be performed under the direction of the Environmental
Management office. The mailing address is:

McAlester Army Ammunition Plant
ATTN: Environmental Management Office
1 C Tree Road

McAlester, OK 74501-5000

1.2  Proof of Publication

Proof of publication of Public Notice will be forwarded under separate letterhead for inclusion in
the application as Appendix 2.

1.3  Permitted Wastes

The Landfill is designed to handle industrial waste from operations at MCAAP. These wastes
typically include:

1) empty cardboard boxes

2) plastic bottles

3) empty crushed cans of paint, paint thinner, etc.

4) metal turnings coated with machine oil

5) inert plastic material

6) small volumes of sandwich wrappings and pop bottles
7) containerized asbestos

8) water treatment plant clarifier sludge/filter backwash
9) sewage sludge

A more inclusive list can be found in Appendix 13.

1.4  Landfill Life and Capacity

The Landfill has received an average 2,204 tons of waste per year for the last five years, as reported
by the Oklahoma Department of Environmental Quality (ODEQ). An additional 1,252,326 cubic
yards (cy) of capacity will be added through this vertical expansion of the Landfill. The remaining
life of the Landfill was estimated at approximately 119 years, considering the added capacity from
vertical expansion.
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MCALESTER ARMY AMMUNITION PLANT
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1.5 Location

1) General. The Landfill occupies 49.279 acres more or less in the southwest corner of
section 30 T4N R13E and that portion in the southeast corner of section 25 T4N R12E
east of Road B as shown on the Site Location Map, Figure 1. Figure 2 presents the
Site Layout.

Legal Description. Commencing at the iron pin with coordinates N. 533,255.363 E.
2,604,369.639, based on the Oklahoma South Zone State Plane Coordinates, said pin
located at the intersection of Ashland Road and Road B near the corner of Section 25,
Township 4 North, Range 12 East, Pittsburg County, Oklahoma:

thence N5°59'01"W a distance of 15.72 feet to the point of beginning;
thence S90°00'00"E a distance of 1600.00 feet;

thence N0°00'00"E a distance of 685.00 feet;

thence N90°00'00"W a distance of 903.00 feet;

thence N0°00'00"E a distance of 500.00 feet;

thence N7°30'00"E a distance of 660.00 feet;

thence N10°30'00"W a distance of 677.60 feet;

thence S74°30'00"W a distance of 705.00 feet;

thence S28°00'00"W a distance of 120 feet;

thence S10°30'00"E a distance of 160.00 feet;

thence S81°00'00"W a distance of 283.00 feet;

thence S18°00'00"W a distance of 51.30 feet;

thence S81°00'00"W a distance of 210.20 feet;

thence S0°00'00"W a distance of 1450.00 feet to the point of beginning;
said tract containing 49.279 acres more or less.

1.6 Current Land Use
The site is currently used by MCAAP as a Non-Hazardous Industrial Waste (NHIW) facility.
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MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

2 Investigations

2.1  Original Landfill Permit

Field work conducted as part of the original Landfill permitting process consisted of drilling 27
exploratory borings ranging in depth from 20.0 to 100.9 feet below the existing land surface from
March 3, to April 8, 1987. One of the core borings was converted to a permanent monitoring well
and eight borings were converted to temporary piezometers. Boring locations were located in the
field by US Army Corps of Engineers personnel.

Representative soil and rock samples were obtained approximately every 3 feet or change of
material. Auger samples were collected in jars and returned to the laboratory for examination,
classification, and determination of engineering properties.

The other two borings were augured through the overburden and cored with air to approximately
100 feet with a 4-inch carboloy-tipped core barrel. The core samples were logged and saved in
core boxes. Selected core samples were wrapped, sealed in paraffin and stored for examination as
necessary. Eight 2-inch polyvinyl chloride (PVC) piezometers were installed at the site in holes
encountering water to monitor long-term ground water variation. Three-foot screens were placed
at the bottom of the hole and the annular space was backfilled with concrete sand and sealed with
bentonite balls to isolate a zone.

A set of two falling head permeability tests was performed at each of five borings. Separate 6-
inch diameter auger holes were drilled for each test to different depths. All the test holes were
above the water table. The holes were filled with clean, clear water. Water level drop versus time
was measured and recorded. The readings were plotted on graph paper and connected by a smooth
line. Two points were then taken off the steep straight portion of the graph to be used in
permeability calculations. The resulting calculated permeability was 3.78E-07 centimeters per
second (cm/sec).

2.2 Vertical Landfill Expansion

A geotechnical survey was conducted by Belongia Consultants, Inc. in December of 2018. During
the geotechnical survey, a total of 15 borings were placed around the perimeter of the existing
Landfill, with depths ranging from 19 to 34 feet below ground surface (bgs). Four samples were
collected in the upper 10 feet of each boring and one sample was collected every 5 feet thereafter
to boring termination. Blow counts were recorded during progression of each boring to determine
the standard penetration resistance. No geotechnical sampling within existing cells was conducted
due to the potential for contact with asbestos.

All samples were analyzed for moisture content and unit dry weight. Unconfined compression
tests were conducted on cohesive soil (clay) samples and moisture content and/or hand
penetrometer analysis were conducted on granular soil (silty or sandy soils, miscellaneous fills,
weathered bedrock, or other hard material) samples when applicable. Atterberg limits analyses
were conducted for selected samples.
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Results of the geotechnical survey indicated low- to moderate-strength fat clay soil to depths
ranging from approximately 5 to 12 feet bgs. The fat clay was underlain by moderate- to high-
strength shaley fat clay to depths ranging from 9 to 19.5 feet. This intermixed clay and shale unit
was generally underlain by shale bedrock to the bottoms of the borings. The geotechnical survey
analysis estimated the long-term consolidation of the load from the vertical expansion of the
Landfill would be less than 6 inches. No groundwater was encountered in any of the 15 borings.
Geotechnical survey results are presented in Appendix 3.
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Site Conditions

3.2

Cultural Features

2)

3)
4)

5)

The current Landfill site is within the boundaries of MCAAP. The closest residence is
10,100 feet from the Landfill (Figure 3). The closest normally occupied building,
Ashland Ammunition Transfer Depot, is 6,800 feet away. There are three ammunition
storage bunkers approximately 715 feet from the active portion of the Landfill. There
are no public or private wells within 8,700 feet of the Landfill.

The closest airport is McAlester Field, approximately 11.5 air miles away (Figure 3).

There are two roads fronting the site, Ashland Road and Road B. Both are improved
hard-surface asphalt roads. The roads are owned and maintained by MCAAP.

There are no utility lines, transmission lines or pipelines that impinge on the permitted
area.

Geology

1)

2)

Regional Geology. The area is located to the west of the frontal margin of the Ouachita
Mountains. MCAAP is located in the broad Krebs Syncline between the Savanna and
McAlester anticlines. The Krebs Syncline plunges 4 to 10 degrees southwestward and
becomes a topographic basin in T4AN R13E. The Pennsylvanian Thurman Sandstone
and Boggy Shale are the principal formations that outcrop in the MCAAP area. The
Boggy Shale consists of thin sandstone beds alternating with thick shale beds. The
sandstone seams are variable in thickness and character and often contain fossils. The
shale beds are generally dark, platy to blocky, carbonaceous and fossiliferous. The
Thurman Sandstone is medium- to fine-grained, light brown and moderately cemented.
A detailed description of the area is found in U.S. Geological Survey (USGS) Bulletins
874A and 874B. Detailed geologic logs of the Landfill area are presented in Appendix
11.

Site Geology

a) Soils. The soil at the site is a residual clay formed from the weathering of the
underlying Boggy Shale. The soil/rock interface is gradational and averages
6.5 feet deep. The upper soil horizon down to about 2.5 feet is classified by the
Unified Soil Classification System as a low plasticity clay with a plasticity
index (PI) of 14. It is a brown to brownish-gray, soft, damp to wet soil with
organic material which becomes hard when dried. The portion passing the 200
mesh screen exceeds 80%. The lower horizon is classified as a clay with
moderate plasticity, PI 30-35. It is a gray to tan-green, moderately stiff to hard,
damp soil that grades into the shale below. The portion passing the 200 mesh
screen generally exceeds 90%.
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b) Bedrock. The formation underlying the Landfill is the Boggy Shale. As

described in the geologic logs for core holes 117 and 118, it is a blocky, brown-
gray to greenish black, slightly silty, moderately jointed, moderately soft to soft
shale with some bedding evident in slightly more silty zones. The shale slakes
rapidly when exposed to air. When treated like a soil and classified according
to the Unified Soil Classification System, the shale is a clay with a P1 of 19 to
35 with greater than 95% passing the 200 mesh screen. The upper shale zone,
down to 27 or 28 feet, is slightly weathered as evidenced by some iron staining
and softer strata. The shale below 27 to 28 feet is unweathered and similar to
the weathered zone except for the presence of sub-rounded cemented siltstone
nodules. A third shale zone containing pyritized plant fossils and brachiopoda
fossils extends to 84 or 86 feet. Beneath the third zone, in the lowest zone, is a
dark shale with a few tight joints. However, in core hole 118 from 85 feet, a
discontinuous light gray siltstone grades at 90 feet into a 1.8-foot thick seam of
fine- to medium-grained sandstone. The formation appears to be flat lying or
with a small dip to the west, southwest. No faults or major structural features
were encountered during the explorations. The permeability of the shale in the
upper zones as measured in situ at five locations over the area varies from
4x107° to 1x10® cm/sec. A summary of the permeabilities is given in Table 1.

Trench Cover. The soil and shale excavated from the borrow area will have
properties suitable for trench cover or backfill. The upper 2 1/2 feet of soil will
be suitable for topsoil and capable of supporting plant growth within the first
season.

Table 1: Summary of Permeability Measurements
DEPTH (feet) MEASUREMENT (cm/sec)

HOLE 93
46-141 2.00 X 10°®
9.2-37.7 3.50 X 107
HOLE 113
3.5-155 1.30 X 107
53-19.1 1.35 X107
HOLE 121
51-156 6.02 X 10°®
7.7-245 1.09 X 10°
HOLE 104
3.1-155 1.47 X 10
49-215 9.70 X 107
HOLE 109
46-15.2 4.48 X 10°
5.9-38.7 7.78 X 10°®

Permeability measurements were originally presented in the
1988 MCAAP Type V Permit Application
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3.3  Surface Water

1)

2)

Stream Flow. The general topography of the Landfill area can be seen in Figure 1.
The site is near the top of a gentle hill. Sheet flow accounts for most of the water
movement across the area. Three small intermittent streams collect the water and drain
the area to the east. Figure 4 shows the drainage areas and watershed boundaries. A
small pond is located immediately upstream from the Landfill on the south side of
Ashland Road. There are no other ponds or lakes on the stream before its confluence
with the unnamed intermittent east fork of Hominy Creek. The Zone A or 100-year
flood for this unnamed creek can be seen on the National Flood Insurance Program
(NFIP) Flood Hazard Boundary Map, Figure 5.

Water Quality. There are no specific water quality studies in Hominy Creek or further
downstream in Coal Creek. The water should be considered good quality. Stream
quality measured in Gaines Creek north of McAlester and in McGee Creek near
Stringtown south of McAlester varies in sulphates from 7.8 to 239 milligrams per liter
(mg/l), in chlorides from 2 to 24 mg/l, in dissolved solids from 30 to 470 mg/l, in
hardness (as CaCOs) from 15 to 188 mg/l, and in specific conductance from 57 to 690
microhms/cm.

3.4 Groundwater

1)

2)

3)

Water-Bearing Strata. The groundwater source is a permeable layer which
apparently dips across the nearly flat lying strata to the northwest from a high in the
southeast corner of the Landfill. Groundwater elevation data was collected during well
sampling on February 8, 2017. During sampling, the highest water encountered was in
MW-124B at an elevation of 753.79 feet, while the lowest water encountered was in
MW-117 at an elevation of 722 feet. The recharge area for the first groundwater zone
under the Landfill is immediately to the south and east of the Landfill along Ashland
Road. The plane of the water bearing strata outcrops in the stream valley and surface
water percolates through the overburden into the groundwater system. A map of the
depth contour of water bearing strata is presented with the historical landfill plates in
Appendix 10.

Potentiometric Surface. The groundwater is confined below a thick low-permeability
shale. The potentiometric surface dips to the northwest at an increasing gradient which
averages 0.014. The steeper gradient to the northwest indicates a decreasing
permeability within the water-bearing strata. A potentiometric surface map is
presented with the historical landfill plates in Appendix 10.

Groundwater Quality and Use. Groundwater in three monitoring wells at MCAAP
Sediment Retention Basin in Section 23, T4N, R13E from a similar strata of the Boggy
Shale has from 210 to 300 mg/1 chloride, 1,800 to 2,800 mg/I sulfate, and a specific
conductance of 4.3 to 7.1 microhms/cm. There are no domestic or private water supply
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wells within 1/2 mile or municipal or public water supply wells within 1 mile of the
proposed site boundary. The closest to the Landfill that a public or private well could
be drilled without permission of MCAAP is 8,700 feet.
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4 Vertical Expansion Development

4.1  Construction Sequence

The Landfill will be developed in six phases, with each phase located on top of the current Landfill.
The six phases will progress from the northern side of the Landfill, with each subsequent phase
expanding to the south (Figure 2). The phases will be constructed for the purpose of managing
and maintaining the waste disposal operations within the smallest practical area. This will aid in
diverting storm water away from the active working face. Detailed description of the vertical
expansion construction sequence is presented in Appendix 7.

Additional soil will be sourced from the on-site borrow area. The location of the borrow area is
shown in Figure 1 and Figure 2. The on-site soil borrow area shall be reshaped and revegetated,
or otherwise reclaimed, to blend with surrounding terrain within 180 days of the date the area
ceased being used in accordance with Oklahoma Administrative Code (OAC) 252:515-19-55.

The process of closing the Landfill will occur in stages as designed final elevations for each phase
are reached. Most of the closure activities including maintenance and care will be completed
during standard operation of the Landfill. The full Landfill Closure Plan is provided in Appendix
9.

4.2  Volume Calculations

Volume calculations are provided with the Life and Design Calculations in Appendix 5.

4.3 Drainage

Drainage from the Landfill will be designed, constructed, and maintained to conform to the
requirements of OAC 252:515-17-2. This includes a run-on control system to prevent flow onto
active portions of the facility during the peak discharge from a 24-hr, 25-year storm; and a run-off
control system with sufficient capacity to collect and control all contaminated storm water
resulting from a 24-hr, 25-year storm.

Storm water runoff within the waste disposal boundary is captured within the Landfill’s storm
water system. The storm water system is made up of diversion ditches, down chutes and perimeter
storm water channels. The perimeter channels will be reconstructed in accordance with the new
design to accommodate increased flows from the vertical expansion as the expansion is
constructed. Run-off calculations and graphs for diversion ditches are proved in Appendix 4.

4.4  Construction Equipment

Construction equipment is covered in Section 5.2.
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5  Site Operations

The Landfill Operation Plan is included as Appendix 7 and includes general Landfill operation
considerations for litter control, asbestos handling, erosion control for the soil borrow area, and
descriptions of daily cover and lift construction procedures.

The Landfill will be environmentally safe and will not be a nuisance to adjacent areas when the
procedures listed below are properly followed. It will also reduce hazards caused by vectors such
as rats, flies, skunks and other scavengers.

5.1 Operating Hours

The normal operating hours for the Landfill are from 0730 to 1500 hours, Monday through
Thursday except on holidays. The operating hours may change during times when specific high-
priority projects conducted within MCAAP are needed. Asbestos will be disposed of by
appointment only.

5.2  Personnel and Equipment

An equipment operator/attendant will be on duty anytime wastes are delivered to the Landfill.

1) A portable building and sanitary facilities will be provided for employee office, shelter
and comfort. A telephone or other means of communication will be provided for
emergency communication.

2) The following equipment or equal will be used for excavation of the soil borrow area,
daily operations, and site maintenance:

a) Crawler/dragger
b) Scrapper
c) D-7 dozer
d) Compactor/Dozer

The crawler/dragger, scrapper, and D-7 dozer will be used for daily soil cover
excavation and earth movement. The compactor/dozer will be used primarily for the
day-to-day operations of spreading, compacting and covering the daily fill. The D-7
dozer will be used as a backup for the compactor/dozer.

3) Health and safety equipment will be available on site in accordance with MCAAP
safety regulations to include fire extinguishers and first aid supplies.

5.3  Public Access Control

Public access is to the Landfill is not allowed by the MCAAP. Access to the Landfill is controlled
by the MCAAP, which is a secured military facility. Artificial and/or natural barriers shall be used
to discourage unauthorized traffic and uncontrolled dumping. Vehicular access will be restricted
by a locked gate.
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5.4  Solid Waste Acceptance

The Landfill is permitted to handle NHIW and asbestos from operations at the MCAAP. All waste
delivered to the Landfill will be measured using the facility’s scale that is tested and certified
annually in accordance with OAC 252:515-19-33(a)(2). If the scale is inoperative, tonnage shall
be estimated on a volume basis where 1 cy of waste shall be calculated to weigh 1/3 ton.

Fees and monthly reports are to be submitted to the ODEQ and filed in the operating record.
Copies of the monthly and quarterly reporting forms to be submitted to the ODEQ are included in
Appendix 7. Monthly reports shall be filed in the operating record and submitted to the ODEQ
no later than the 15th of the month following the reporting period.

5.5  Operating Procedures

1) Progression. The Landfill will continue with the progression of the trench landfilling
until the footprint of the proposed vertical expansion area is complete. The vertical
expansion of the Landfill will occur in a sequence of six phases as described in
Appendix 7. Phase | will begin at the northern side of the Landfill, with each
subsequent phase expanding to the south. As maximum slopes of 4 feet horizontal to
1 foot vertical are achieved, the landfilling will move to the south.

Waste Placement. Waste material will be deposited in the area identified as the
working face. The slope of the working face will be no more than 4:1. The spreading
and compaction operations are performed using a waste compactor with a push blade.
The height of waste will generally not exceed 10 feet in height and is referred to as a
lift. The width of the working face will be kept as small as practical. The waste will
be placed next to the previous day's waste as described in Appendix 7.

2) Asbestos Management. Asbestos Containing Material (ACM) is regulated under 40
CFR Part 61, Subpart M and 29 CFR 1826.1101 and requires special handling and
disposal practices. Disposition of asbestos will be in accordance with MCAAP’s EM
Plan 55. Asbestos will be disposed of in the Landfill "by appointment™ only; that is,
the date and time for placing asbestos in the Landfill will be arranged with the Landfill
operator in advance. The asbestos disposition area is separate from the industrial waste
area. Only asbestos certified personnel will be allowed in the asbestos disposition area
while an active burial is being conducted. During ACM activities, no other types of
waste will be accepted; the Landfill will be closed until the ACM is placed in the
disposition area and ready for covering.

3) Daily and Intermediate Cover. Daily and intermediate cover will be applied in
accordance with OAC 252:515-19-51(c)(1) and OAC 252:515-19-52. Each working
day, 6 inches of daily cover material will be applied over solid waste disposed at the
facility. This material shall consist of earthen material that is free of garbage, trash, or
other unsuitable materials. Waste disposal areas that are not protected by final cover
or managed with runoff control structures must receive intermediate cover consisting
of an additional 12 inches of compacted earthen material capable of sustaining
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vegetation. This earthen material shall also be free of garbage, trash, or unsuitable
material. Vegetative cover (or ODEQ-approved alternate material) will be established
and maintained at the Landfill for areas that remain inactive for a period of more than
1 year.

4) Final Cover. The final cover vegetation must be effective, long-lasting, and capable
of self-regeneration and plant succession. Vegetation shall consist of species that are
equal or superior to native vegetation during each season of the year. Permanent or
interim vegetation shall be established in areas that have been undisturbed for 90 days
or more.

The final cover will be constructed when or as the final elevations of waste placement
are achieved and will consist of a uniform layer of low shrink-swell clay equivalent to
the natural liner material and will be compacted in no more than 8-inch lifts to a depth
of 2 feet over the entire surface of the Landfill. A 12-inch layer of soil suitable for
topsoil and capable of sustaining plant growth will be placed on the clay cover and
vegetated.

5) Borrow Source. The on-site soil borrow area shall be reshaped and revegetated, or
otherwise reclaimed, to blend with surrounding terrain within 180 days of the date the
area ceased being used in accordance with OAC 252:515-19-55.

5.6  Storm Water Management

The storm water management plan for the Landfill includes provisions for control of storm water
run-on and run-off associated with a 24-hour, 25-year storm event. During operations, storm water
from the landfill area will be diverted to temporary ditches which will be routed to the perimeter
storm water channels. The perimeter storm water channels then route the run-off to the proposed
storm water pond. The storm water pond is designed to control the runoff from a 24-hour, 25-year
storm event. During storm events less than a 24-hour, 25-year storm, the pond is designed with a
skimmer to reduce total suspended solids before releasing them downstream to the existing pond.
Stormwater management also includes controlling rainfall from outside permit boundary. This
run-on is diverted around the landfill by perimeter berms and drainage channels. The Storm Water
Run-on/Run-off Plan is included as Appendix 8.

5.7 Leachate Management

Storm water that interfaces with waste in the working face of the Landfill will be contained by
temporary run-off ditches. The leachate will be allowed to be evaporated or absorbed by the
underlying waste/earthen daily cover material. If the leachate does not evaporate or becomes an
issue to contain, the Landfill will haul the leachate offsite for disposal.
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6 Maintenance and Safety

6.1  Fire Safety

Fire extinguishers are provided for fire protection purposes on all equipment. MCAAP maintains
an emergency response plan for the entire installation including the Landfill. The facility
emergency response plan will be regularly updated to consider current Landfill operations. All
employees will be familiar with emergency response and evacuation procedures.

6.2 Vectors

In general, vectors will not find suitable harborage in the Landfill due to the compaction and
covering of the waste. However, if a vector problem should arise, an assessment of the operating
conditions will be made and necessary corrective actions will be taken. If the vector problem
persists after initial corrective action, a professional exterminator will be hired to mitigate the
problem.

6.3  Litter Control

Blowing litter will be controlled in accordance with OAC 252:515-19-35. The Landfill will
conduct unloading of waste in such a manner to reduce the blowing of waste from outside the
working face. 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, mobile litter
fencing will be placed downwind of the active area during windy weather periods.

6.4  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. If necessary, a water truck is utilized throughout the day to apply water
to various haul roads throughout the site. During the life of the Landfill, water will be applied to
the access roads to control dust on as-needed basis.
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7 Monitoring

7.1  Surface Water

There are no perennial streams within 1/2 mile of the Landfill. There are no receiving lakes or
impoundments within 1 mile downstream of the Landfill. Surface water quarterly monitoring will
be conducted to comply with the facility’s approved Oklahoma Pollutant Discharge Elimination
System (OPDES) general permit. The facility is not required to conduct annual numeric effluent
monitoring for the landfill. Figure 4 is a watershed map of the Landfill area.

7.2  Groundwater

1) Groundwater Monitoring Program. The groundwater monitoring program is
included as Appendix 6.

2) Monitoring Well Installation. One upgradient (MW-125) and three downgradient
wells (MW-123, MW-124, and MW-117) were initially installed in 1987 to monitor
the groundwater at the Landfill. Three of the four monitoring wells, MW-123, MW-
124, and MW-125 were air drilled to the first water zone with a 7 7/8-inch rock bit.
The fourth monitoring well, MW-117, was installed in core boring 117 which was
reamed out with air to 7 7/8-inches. Core boring 117 was air cored to 100 feet. It
encountered minor water at about 80 feet and no additional water zones were
encountered below the first. Four-inch poly-vinyl-chloride (PVC) Schedule 40 pipe
well casing with a 10-foot, 0.010-inch slotted screen was placed in each well. A 5-foot
sump was placed in each downgradient well and a 2 1/2-foot sump was placed on the
upgradient well. From experience in other wells in the Boggy Shale, the sump aids in
preventing the screen from being clogged with clay particles. In the three downgradient
wells, a sand filter was placed in the annular space to about 30 feet in order to provide
reservoir capacity for very slowly recovering wells. In the upgradient well, the sand
filter was brought up to 22.5 feet. Bentonite balls were hydrated with water and
allowed to swell before the remainder of the hole was filled with cement/bentonite
grout. A locking protective cover and three protective bollards were cemented into a
4-foot square concrete pad for each well.

MW-124 monitored a very low permeability zone that was initially thought to be dry.
As a result, MW-126 was installed in 1987 as a backup for MW-124 in the event it
could not be sampled. MW-126 was drilled with a 5 5/8-inch drag bit by the USGS
and set with 2-inch screw joint casing to the next lower water zone. The well was
bottomed at 120 feet with a 10-foot, 0.010-inch slotted screen from 119 to 109 feet, a
sand filter to 102 feet, and bentonite balls to 89 feet with the remainder of the annulus
backfilled with cement/bentonite grout.

Monitoring wells MW-123A and MW-124A were installed in 2004 as replacements to
monitoring wells MW-123 and MW-124, respectively. Monitoring wells MW-123 and
MW-124 were decommissioned by USACE in 2005. In November of 2006, monitoring
well MW-124B was installed as a replacement of monitoring well MW-124A, which
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demonstrated consistent elevated turbidity levels and a decrease in groundwater
elevation of approximately 40 feet since its installation in September 2005. In August
of 2013, monitoring well MW-LF-1 was installed to provide additional hydraulically
downgradient coverage along the Landfill’s north-northwest boundary. Monitoring
well MW-126 was decommissioned in August 2013.

In February 2015, monitoring well MW-LF-2 was constructed approximately 300 feet
south of the landfill’s northeast corner boundary. The monitoring well was installed
due to the potential for northeast groundwater flow identified in previous reports. The
well borehole was drilled using a Mobile Drill B-80 air drilling rig equipped with an
air rotary bit. Well boreholes were advanced with a 7 3/4-inch roller cone bit attached
to API air rod. Rod flights of 10 feet were utilized for borehole advancement to a total
depth of approximately 37 feet. After the final depth of the borehole was achieved,
drilling rods and roller cone drill bit were removed from the borehole. The monitoring
well was constructed inside the open borehole. The well was constructed with 4-inch
Schedule 40 PVC pipe connected by screw threads to a 10-foot section of 4-inch
Schedule 40 PVC screen with 0.01-inch slotted openings. The screened interval of the
borehole was packed with a commercial fine to medium sand and sealed with bentonite.
The well was constructed in accordance with standard procedures for the construction
of groundwater monitoring well. The protective casing was set in a 36-inch square
concrete pad and surrounded by three protective bollards.

Monitoring well schematics are presented in Appendix 12.

7.3 Gas

Explosive gas is not considered a problem due to the remote area and the absence of permanent
structures within 700 feet of the Landfill. No formal gas monitoring programs are proposed.
Explosive gas may, however, collect in low areas and in unventilated temporary structures. A
portable explosive gas monitor will be used in the temporary workers building to detect the
presence of explosive gas.
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8  Landfill Expansion Design Sheets

Landfill expansion design drawings are presented in this Section.
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DEPARTMENT OF THE ARMY /~1
HEADQUARTERS US ARMY MATERIEL DEVELOFMENT AND READINESS CC.‘..-\ND,_,- — 7 Vs
5001 Eisenhower Ave, Alsxandria, VA 22333 ‘ R Sl PSS
PERMANENT . ORDERS 57-1 ‘ @ 15 July 1977

1. Hawthorne Army Argunition Plant XQ (W39YA\A) CCNUM X10173 Hawthorne,
Mevada 89415 ) '

Action: Unit reorganized
Assigned to: US Army Armament Materiel Readiness Command (ARRCOM)
‘Mission: As stated in Section I, TDA XQW39YAA.

Effactive date: 1 Cctober 1977 E -
Milirary structure strength: 9 officers, 9 aggregate
Military authorized strength: 9 oifficers, 9 aggregate

Civilian structure strength: 7783 DHUS, 778 aggregate

Civilian authorized strength: 758 DHUS, 758 aggregate

Accounting classification: N/A

Authority:; DOD Directiwve 5160.65, 26 November 1975, subject: Single
Manazer Assignment for Conventional Ammunition

~Additional instructions: None

Ul
'l;i/

Fermat: 740
/‘
2¥calester Army Amuunition Plant XQ (WJ904A) CCNUM X10178 Mcilester,’
larcma 74501

R ¥

Following organization/unit action directed.

Assivﬁed to: US Army Armament Materiel Readiness Command (ARRCOM 1)

Mission: As stated in Sect:ion T, TDA XQW390AA.

EZfective date: 1 October 1977

Military structure strength: 7 officers, 7 aggregate

Military auvthorized strength:. 7 oIflcars, 7 agzregate

Civilian structurs strength: 808 DEUS, 808 aggregate

Civilian authorized strength: 778 DHUS, 778 agzregate

Accouniing classification: N/A .

Authorify: DOD Directive 5160.65, 25 November 1975, subject:’ Single
Managar Assignment for Conventional Ammunition

Additional instruccions: None

Format: 740



PERMANENT ORDERS 57—1, HQ DARCOM, 18 Jul 1977

3. Crans Army Ammunition Activity XQ
Indiana

Crane,

(W39234)  CONUM X10173

47522

Following organization/unit action directed.

Action:
Assigned to:
Mission:

Effective date:

Unit'reorganized
US Army Armament Materiel Readiness Command (ARRCOM)
As stated in Section I, TDA XQW39ZAA

1 October 1977 - . ‘e

Military structure strength: 2 officers, 2 aggregate

9

Military authorized strength: 2 officers, 2 aggregate

Civilian structure strength:
Civilian authorized strength:
Accounting classification:
Authority: DOD Directive 5160.65, 26 November 1975, subject:

751 DHUS, 751 aggregate
749 DHUS, 749 aggregate
N/A

Single

Manager Assignment for Conventional Ammunition

Additional Instructions:
740

Formac:

None

FOR THE COMMANDER:

DISTRI3UTION
A and 3 .
6--DRCCP
2--DRCGC-S
3--DRCIG.
1--DRCIN
3--DRCIS-ER
1~-DRCPA-M
4--DRCPA-0
1--DRCPA-?
2--DRCPT-ME
2--DRCPT-MT
2--DRCPT-S
2--DRCPT-SA
2~-DRCPT-SP
2--DRCPT-SR
1--DRXAM-AR
1--DRX2M-CO
1-~DRXMM-SH
20-DR.QM-T2
1--DRIC™M-TS

14--EQDA (12-DAAC-0PR); (2-DAAG-¥DA), Forrestal Bldz, WASH DC
1--HQDA (DAMO-FDA), Pentagon, WASH DC 20310

1--Cdr, DARCOM Mil Pers Mgt Det, Edgewood Activity, MD 21010
1--Cdr, TRADOC, ATTN: ATLOG-MAT-PM, Fort Momroe, VA 23651
5--Cdr, Crame Army Ammunition Activity, Crane, IN 647522
5--Cdr, Hawthorne "Army Ammunition Plant, Hawthorne, NV 89415
5-=-Cdr, McAlester Army Ammuniction Plant, McAlester, OX 74501
5--Cdz, HQ ARRCOM, Rock Island, IL 61201

20314
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Said notice was published in thé regular edition of said newspaper and not in a supplement thereof.
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Notary fee - = = $es
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1o the paint of beginning; sald tisement above referred to is a true and printed copy. Said notice was published in all editions of said news-
tracl containing 49.279 acres i thereof.)

more or less, .
This would be a Type V solid . e e s ar 2 i
\o\’v‘asé?disposal site or fpclmv for ST LT T S s s e e e . R . di
'a.%m?&sga'%ﬁqqrdboxes The advertisement above referred to, a true and printed copy of which is hereto attached, was published in
2. Piastic bottles o

3. Empty crushed cans of paint, newspa per
paint thlnntr, efc.. i

4. Metal turnings coated with
??chlrt\efll" ' "-’ ST
. Inert plastic materia) .-

6. Smail’ volumes of ‘sandwich emmsmaesems s
\;:rgpp'ln'gs alngd Dool;b:t'tles

. Cortainerized asbestos

8. Water treafmenfplant clarifier eme e
sludge/fliterbackwash -

9. Sewage slydge X
from load, assembling and pack-
ing of ‘munitions ‘and the apera- e e
;lorhs" a;,;g ma"n'e‘na‘plceI fof the  commmmosmoometmioeTen

acility: ifmore specificinforma- . . . . I s i

tionisdeslreﬁ,'tmaybgobtalned Said notice was published in the regular edition of said newspaper and not in a supplement thereof.
by contactingthe applicant, or his -

designafed representative at
Commander, McAlester -Army
Ammunition Plant, ATTN:
SMCMC-DEM; MCAlester, Okla- 47.00

homa 74501-5000, (918) 42’1-25516 Publishing Fee - - - - $§.. 2=

2%
B

day of _

said ... ... on the following dates, to-wit:

__april 20, 1988

h ‘

at (405) 271-5338, 1000 N.E. 10th

Street, PO, Box 535 l,(u(lahoma

City, Oklahoma 73152

Any person residing.or doing

ET I e W 2 47.00

. within thirty ays of the dafe

of the publication of this rofice, TOTAL - - - 8.8 AN

Tl e of o 20th April 88
blic meeting sh il . s PY . QL.

;th%‘Solld'!\.lg.ste?n!si?i;r%af:ne\‘e: Subscribed and sworn to before me this._.._.. e day of R '“/” ey A Dy 19

Akl ﬂ-} 1

Notary fee S T



Affidavit of Publication

State of Oklahoma )

) i SS.
County of Pittsburg -

Owen Jones of lawful
age, being duly sworn and authorized, says that he

is_General Manager of the
McAlester News-Capital and Democrat, a daily newspaper.
printed in the City of McAlester, Pittsburg County,
Oklahoma, a newspaper qualified to publish legal notice,
advertisements and publications as provided in Section 106
of Title 25, Oklahoma Statues 1961, as amended, and
complies with all other requirements of the laws of
Oklahoma with reference to legal publications.

That said notice, a true copy of which is attached
hereto, was published in the regular edition of said
newspaper during the period and time of publication and
not in a supplement, on

the following dates:

April 20 | 19 88

W’

Subscribed and sworn to before me this

20 dayof_ _April ’ 19_88
ﬁotary Public
My commission expires:

Nov. 19, 1989

Publication Fees, $ ég . 3 5

coPY

(Published in the
McAlester -News-Capitail
and Democrat April 20,
1988.) i :

PUBLIC NOTICE FORM
Applicatioffor
+ Solid wWaste, i,
Disposal Site:Permit
McAlester Army Am-

' munltion Plant plans to file

an application:on April 15,
1988, with the Okiahoma
State Depa‘rtr,lr_!_ent of -

" Health seeking a permit for™

a new disposal site to be
located at McAlester Army
Ammunition £Jant,.
Highway 69 Southj
McAlester, Oklahoma as;
follows: A
Legal Description. ..
Commencing at the,
iron pin with coor" "
dinate N. 533,255.363
E. 2,604,369,639,
based on‘the
Oklahoma South
Zone State -Plane
Coordinates, said.
pin located at'thedn- -
tersection of =
Ashland Road and
Road B near the
.corner of_Section 25,
Township 4. North,
Range 12 East, Pift-
sburg County,
Oklahoma; - thenge
N5°59701''W.a
distance of 15.72 feet ..
to the poingsof
‘beginning; th
$90°00°00""

distance- «of 488700
feet,; thengce
"N90°00“00"'W;
distance. of 903.80
feet;xthence -
"N0°00“00'"E"a
distahce of 500.00: .
rfeety then ey
N7°30°00"")
distance of 660.00
feet; thence
N10°30°00''W a .
distance of 677.60 &
feet; thence
§$74°30°00°"W .a
distance of 705.00 :;;
feet; thence
§28°00°00''W a=
fistanre of 170 feets -
S81°00'00°'W a
distance of 283.00
feet; thence
$18°00°'00°'W a -
distance of 51.30.
feet; thence
$81°00'00''W a
distance of 210.20 -
feet; thence .:
S0°00’00''W a
distance of 1450.00 ..
feet to the point of &

beginning; said -

Aemnd ~antainina



B feef, fh';,ncer

W s

§74°30°00°‘W a
distance of 705.00
feet; thence

= $28°00°'00''W a

distance of 120 feet;

i thence S10030°00"E

a distance of 160.00
feet; thence
$81°00'00°''W a
distance of 283.00

« feet; thence

$18°00°00°'W a
distance of 51.30 .
feet; thence
$81°00/00'W a
distance of 210.20
“ feet; thence
S0900°00°'W a
" distance of 1450.00

‘beginning; said
“tract’ containing
'49.279 acres more or

This would be a Type V
lid waste disposal site 01

facility for the disposal of :

1. Empty card-
board boxes
2. Plastic bottles
3. Empty crushed
cans of paint, paint .
thinner, efc.
4. Metal turnings
" coated with machine
oil

5. Inert plastic
material

6. Small volumes
of sandwich wrapp-
ingsandpopboTﬂét

7. Comainerizedt
asbestos

8. Water ftreat-
ment plant clarifier
sludge/filter -
. backwash
9. Sewage sludge

‘from load,assembling and
“packing of munitions and
“the operations and |
;maintenance of the facility.
_i:jlf more specific informa-
“tion Is desired, it may be !
“obtained by contacting the

pplicant, or his desig-
ated representative at

‘Commander, McAlester °
‘Army Ammunition Plant,

ATTN: SMCMC-DEM,
‘McAlester, Oklahoma

74501-5000, (918) 421-2551, .

‘or by contacting the Direc-
“tor of the Solid Waste Divi-
sion, OSDH at (405) m-

5338, 1000 N.E. 10th Street,
/P.0. Box 53551..QOklahoma
:cny, OKIahomanlsz ‘

Oklahoma may, wlthin
thirty (30) days of the date
of the publication of this
notice, submit written
notice of opposition and

_request for a format public -

meeting. Comments and
requests for a formal
public meeting shouid be
mailed to the Solid Waste
Division of the Oklahoma
State Department of
Health, P.0. Box 53551,
Oklahoma City, Oklahoma

73152,

‘feet to the point of o o]

19— E



MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 3
Copies of Soil Test Results

November 2019



























~
LOG OF BORING NO. B-1 Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q 6' £ ° 0 “‘é
S DESCRIPTION |2 - R 5 | &z
0 € | 5| x G|_>| 2l | E6
T £ |9 | W > |z || Z zZ>
o e w|l Q| y| 0 - T e Qu
% 5123 |¢|8 kS |58z 2F
G 6 |2z ||l x| wvad|20|08| Sw
3" Topsoil HS
FILL: LEAN CLAY WITH GRAVEL - T1lss| 5] 6
2 dark brown and brown ]
FAT CLAY. TRACE GRAVEL —CH| 2 |SS| 10 7 1285 *2000 S-2
/ brown and reddish-brown ] LL=62
74 . As PL=24
FAT CLAY WITH GRAVEL — Pi=38
brown, reddish-brown and gray 5] CHI 3 1SSl 101 12 1248 *3000
GC
HS
Ag —CH| 4 |SS| 12| 35 [18.2 *6000
SHALEY FAT CLAY —
olive gray and gray 10— As
7 4[5 [55[ ™0 [30E 765
HIGHLY WEATHERED SHALE 15
olive gray to gray T HS
19 6 1SS+ 6 150/6" 142
<
[
&
&l The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
gl WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
A WL [¥ None WD Y _ BORING COMPLETED 11-14-18
WL v Belongia Consultants, Inc. RIG CME 45| FOREMAN TB
glw APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-2 Page 1 of
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
8 6 £ © E o] E
9 DESCRIPTION g > | zT
8} = > @ w ~ E = L G
T £ |9 | W > |z |cw| 2 zZ>
o = ol |u| d L2 | WE |2 o
< o Ol 2lalo|lrrdlEZ]> Or
o w QD |>|w]ladlgojes| 2~
QO 0 |D2|2|F|x|wvm|20|aa| So
4" Topsoil HS
FAT CLAY —CH| 1 |gg| 12| 7 |275
2 dark brown P ]
FAT CLAY TRACE GRAVEL —CH| 2 |SS| 14| & |271 *1500
brown reddish brown and gray 1
CH| 3 |ST| 16 27.7] 101
7/8 ;]
EAT CLAY —CH| 4 |SS| 10| 15 |19.0 1580 S-4
olive brown — LL=59
_ HS PL=28
— Pi=31
/ 9 —|CH| 5 |[SS| 16| 45 [16.8
SHALEY FAT CLAY — '
olive gray 10— HS
—CH| 6 |SS| 14| 59 |166
5 HS
19.5 — 7 |SS| 14 |30/6"[14.8
: - 50/6"
=20  H|GHLY WEATHERED SHALE 20
olive gray /
<
[&]
8
@] The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
él WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
= WL |¥ None WD Y 5 _ BORING COMPLETED 11-14-18
- v elongia Consultants, Inc. == CME45 | FOREVMAN T8
S WL APPROVED DLB|JOB# 11850860




LOG OF BORING NO. B-3 Page 1of 1
CLIENT ENGINEER
ALL Consuiting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
o} 6 £ o Q“g
9 DESCRIPTION |2 o] B3| gz
Q = | S x Wi ~ ElE Zi
T = I I >|zo |xwl|Z zZ>
o = | o g wl| © = | WE 2 O
é i 2|3 & 3 £E9 | <6 Es %E
O o |D|Z|F|le| oo |20|aa]| Sw
FAT CLAY. TRACE GRAVEL HS
dark brown —|{CH| 1 |ss{ 10| 6 |261
—|CH| 2 |SS| 16| 8 |25.8 *2000
— HS
- CH| 3 [SS} 10| 17 (275 *2000
— HS
/9 JCH| 4 [Ss| 12| 35 183 *4000
SHALEY FAT CLAY —
olive brown and gray 10— HS
—CH| 5 |SS| 14| 57
15— 0s
£//AE - 6 [SS| 8 |20/6"[15.7
HIGHLY WEATHERED SHALE 5076
dark gray to gray 20— HS
7 [N 4 506411438
25__2 HS
=288 -] y N 7=V P =TV YW
‘N_ (o] [wle) 9 IV 1£.3J
$|
O
&
@l The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
8l WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
= WL {¥ None WD ¥ . BORING COMPLETED 11-14-18
W ¥ v Belongia Consultants, Inc. |- = CME45 | FOREMAN TB
§ WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B4 Page 1 of2
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q o & o o2
S DESCRIPTION | g o P R R P
S | > | x w ~ ZlE L
T r || w >|zo x| Z Z>
T = wlao|lyl o e |wuE |2 o
: 5 18|3|8|8|ES|58] 5] 2K
G o |2 z|F|lc|ba|30|88] 55
FILL: LEAN TO FAT CLAY WITH GRAVEL HS
brown and dark brown ] 1 |ss| 12| 14 (147
) SN gNe QiR DIDWH ]
FAT CLAY —{CH| 2 |S8S| 16| 13 |24.0 *2000
brown and olive brown 7
HS
>{CR[ 3 [sS[12| 19 177 *3000
— HS
9 —|CH| 4 [ss| 14| 45 [167 *6000
SHALEY FAT CLAY —
olive brown and gray 10— AS
14 — 5 |SS| 8 [20/6"[14.9
HIGHLY WEATHERED SHALE, TRACE 5076~
SANDSTONE 15— HS
olive gray ]
18 —_]
HIGHLY WEATHERED SHALE et T e ss
gray - M IS R R R
20—
7 1891 § 50611143
25_— HS
2 E 8-l661 3|56l 89
. — HS
5 . 30—
Z Continued Next Page
of The stratification lines represent the approximate boundary lines
g_ between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
AWL ¥ NonewD (¥ , BORING COMPLETED 11-14-18
AW v Belongia Consultants, Inc. g5 CME-45 | FOREMAN TB
;:‘: WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B4

Page 2 of 2
CLIENT ENGINEER
ALL Consulting

SITE McAlester Army Ammunition Plant PROJECT

McAlester, Oklahoma Proposed Landfill Modifications

SAMPLES TESTS

Q o} £ o N
S DESCRIPTION g ool B g2
Q * > | w -~ E E [ 5
T | @ W > | zw |xw|Z zZ>
a = w| o8|yl d T2 (uwEe |2 oW
< o ol =2|al O o | EZ | > O
04 W el o>l Ujaa|gOoles| 2F
) o |D|zZ|F|lx|vomn|S20|0ca| Sw

HIGHLY WEATHERED SHALE

gray

33.8

«

o
o
w
[
@
o

The stratification lines represent the approximate boundary lines
. between soil and rock types: in-situ, the transition may be gradual.

BOREHOLE 1185060.GPJ BELONGIA 12/13/18

WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL ¥ NonewD  |¥ _ BORING COMPLETED 11-14-18
WL T Y Belongia Consultants, Inc. [z~ CME45 | FOREMAN B
WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-5

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
o] E)J £ ° a “2
9 DESCRIPTION | g o] BE | gz
Q € | S| x i =| 2l | Ef
I r | 9| W > | zo |ew|Z z>
o = wl|la|,] 0 2 |wEe |2 O i
< o ol |a|lo | b |EZ]|> Ox
i w o]l 3 |>|l w0 |lad|L0|lxs| Z2F
(0] o |2z |F|le|wa|s0|aa| S»
FILL: LEAN TO FAT CLAY WITH GRAVEL HS
brown and dark brown — 1 |ssj 10| 7 |[19.3
) ]
FAT CLAY —CH| 2 |SS| 14| 6 |324 S-2
brown and dark brown — LL=60
—|{CH| 3 [ST| 16 202 98 [ 1400 | PL=23
] PI1=37
>JCH| 4 |SS| 6 | 5 |250
— HS
/ 8.5 .
FAT CLAY, TRACE GRAVEL —CH} 5 |SS} 12| 25 189 *3000 S-5
olive gray ] LL=57
10— as PL=24
] PI=33
7 =
SHALEY FAT CLAY —
olive gray ]
—|CH| 6 |SS| 16| 52 [16.6 *6000
15— 0s
19 - 7 |SS| 10 [20/6"[14.7
HIGHLY WEATHERED SHALE 5676
olive gray to gray 20— HS
g8 Iss! 4 [sq/8"
25{ HS
F——288 — y N V- B v v
I TSST3 715017109
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL |¥ None WD ¥ _ BORING COMPLETED 11-14-18
WL ¥ v Belongia Consultants, Inc. o= CME-25 | FOREMAN B
WL APPROVED DLB|JOB# 1185060

BOREHOLE 1185060.GPJ BELONGIA 12/13/18




,
LOG OF BORING NO. B-6 Page 1 of 1
CLIENT ENGINEER
ALL Consuliting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q 6 £ ° Qg
Q DESCRIPTION |2 >l oe| = s |9z
o bl > | w ~ E = ‘-_Lci_D
T r || W >|zo |lxw|=Z zZ>
o E jo|l@|lwl o T2iuEe]|> o
& B|913|%| 0|58 |58 x| 2K
G o |>2|Z|Flx|osa|20|ad| Sun
FAT CLAY, TRACE GRAVEL HS
brown —CH| 1 [gg| 10| 5 |[3338 *1000
—CH| 2 |SS{14| 9 |[271 *1500
-] HS
ZE =
FAT CLAY —CH| 3 |[SS{ 16| 31 [18.2 *4000
olive brown ]
] HS
/9 _ICH| 4 [ss|14] 44 [164
SHALEY FAT CLAY -
olive gray 107 HS
4145 — 5 |SS| 14 [ 20/6"|17.9
LLL " — 50/6"
HIGHLY WEATHERED SHALE 15
olive gray to gray 7 HS
- 6 [SS| 12 |30/6"[15.7
— 50/6"
20— 0s
7 1S8GS1 § 5061101
05— HS
8 5SS 5 fooa {102
<
[&]
&
@} The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
g} WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
JWL ¥ NonewD ¥ _ BORING COMPLETED 11-14-18
= EYVRIK2 v Belongia Consultants, Inc. [== CME45 | FOREMAN 7B
L APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-7 Page 1 of
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q 6‘ £ o D‘g
S DESCRIPTION |2 > | = s | 82
) | > x w ~ = = EG
T r |o| W > |z x| 2 -
o = (%) m w @) ' ; weE 2 Oouw
& 5 18|3|¢|9|88]|58|ks| 2¢
15} o ||z |F|lx| oo |20|68| 5w
3"Topsoil HS
FILL: LEAN CLAY WITH GRAVEL — T]ss| 6| 5 [127
2 brown _]
EAT CLAY —|CH| 2 |SS| 14 7 1243
Yo oo —CH 3 |ST| 16 24.8] 106 | 1620
FAT CLAY, TRACE GRAVEL - '
brown, reddish brown and gray 5] CHI 2 [3S 421 29 1211
HS
/Ag JIcH| 5 [SS| 6| 51 |166
SHALEY FAT CLAY —
olive brown and gray 10— RS
%14.5 6|55 12 | 307 76:1
HIGHLY WEATHERED SHALE 15
gray - HS
—4S51-6-150/6"113.8
20— HS
8 1881 5§ 506112 6
25 HS
s 28.8 — 7 s wr=~vrTn WV
] STSST 315041125
g‘.
(&)
&
@F The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
gl WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
2t WL |¥ None WD Y _ BORING COMPLETED 11-14-18
WL v Belongia Consultants, Inc. o~ CME -5 | FOREMAN B
U APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-8

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
o o) £ o o8
S DESCRIPTION g > e = s | g2
&) £ | > x w ~ ElE T h
T r |9} w S|z lcw|Z zZ>
o = w|lalwld T2 w2 oW
< o Ol 2 1laj O o [EZ]| > O
o w ol o2|>lwlag|go|les]| Z2F
O o |D|zZ|F|jle|oo|20|oa| Sn
4" Topsoil HS
FAT CLAY —CH| 1 |sg| 10| 4 |305
dark brown _
2.5 —JCH| 2 [ss| 14| 9 [267 *2000| S-2
FAT CLAY — LL=67
brown . HS PL=26
— Pl=41
STICA[ 3 [SS| 12| 14 |237 *3000
‘ HS
/9 _CH 4 |sS| 15| 48 [166
SHALEY FAT CLAY — '
olive gray 10— HS
% -
éms —{CH| 5 [ss[12]30/6"[16.5
= — 50/6"
HIGHLY WEATHERED SHALE 15
gray - HS
— 6 1SS! 5-150/8" 1148
20— HS
7 1ssl g 150/6"114.9
25— HS
f 29 g lssl 5 506" 119
<
O
8
Z} The stratification lines represent the approximate boundary lines
gi between soil and rock types: in-situ, the transition may be gradual.
gl WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
2§ WL ¥ None WD v _ BORING COMPLETED 11-14-18
dWL T v Belongia Consultants, Inc. f=— CME45 | FOREMAN B
§LWL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-9

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
v} 6 £ ° [a) "2
Q DESCRIPTION g > el = s | gz
Q >l x W ~ ElE T
T T |9 | W > | zo |xw |2 zZ>
o = n|l 0|yl d - T oW
: 5|83 || |aS |58 ks 28
] o |3|lz|F|l2| %8 |20|88| 55
EAT CLAY HS
brown —CH| 1 |gg| 14| 6 | 9.1
—{CH| 2 |SS|[16 | 12 | 87 *2000
A 35 7
EAT CLAY —CH| 3 [ST| 16 247|105 | 1820
brown, reddish brown and gray 5]
5 —CH| 4 [SS|15] 42 | 91
SHALEY FAT CLAY J
olive gray = HS
—CH| 5 [SS| 15| 57 S-5
= LL=54
10— As PL=26
— Pi=28
7/ - 6 |SS| 8 |20/6"
HIGHLY WEATHERED SHALE., TRACE 5018
SANDSTONE 15— HS
olive gray and reddish brown ]
- 7 |SS| 8 |25/6"
20— AS 506"
24 8 {SS{-5 150/8" S-8
LL=56
PL=25
Pi=31
<
O
&
@l The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
8l WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL [¥ None WD Y _ BORING COMPLETED 11-14-18
§: WL v Belongia Consultants, Inc. == CME45| FOREMAN B
§ WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-10

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q 6‘ £ i QE
= DESCRIPTION |2 A R S 2
Q il > w ~ ZlE Ty
T r |9 u > | zo |xw|Z Z>
a E |w|l @ |wl O TS | WE |2 Qih
: 5 18038 9|58 58|k 28
o o |3 z|F| x| %= |20|a8| 55
FAT CLAY HS
brown and olive gray —CH| 1 |ss{ 10| 5 329
—{CH| 2 |SS| 15| 17 (237 *3000
HS
%5 =
SHALEY FAT CLAY —CH| 3 |ST| 16 15.0| 118 | *3000
olive brown and gray
— HS
A 4 |SS| 8 [20/6"]152 S-4
HIGHLY WEATHERED SHALE 50/+6" LL=57
olive gray 10— HS PL=26
— Pi=31
— 5 |SS| 14 |30/6"|15.9
15 HS 50/8*
19 6-1SS{ 8 150/6"115.2
<
[C}
&
8] The stratification lines represent the approximate boundary lines
2] between soil and rock types: in-situ, the transition may be gradual.
5]
¢l WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
= WL ¥ None WD Y _ BORING COMPLETED 11-14-18
= KRR v Belongia Consultants, Inc. -~ CME-5 | FOREMAN ___ TB
I
§ WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-11

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
o o) £ o o’
9 DESCRIPTION |2 > R
Q £ |2 x ] < ElE T
T £ |o|uw > | zo |xwW]| 2 z9
o E lol@ | wul| ® e |WE |2 o
: 512|3(8| |58 |58 kg 28
o a |8|z|Fr|®|%a|[20|88| 56
4" Topsoll HS.
FAT CLAY —CHl 1 |ss| 12| 6 |[288
2 brown ]
FAT CLAY, TRACE GRAVEL —[CH| 2 |SS| 14| 27 |19.5 *3000
brown and olive brown 7
HS
SIcH[ 3 [SS[ 15| 21 [19.0 *3000
- HS
//8.5 1
SHALEY FAT CLAY —CH| 4 |SS|16 | 57 |17.5 *8000
clive gray 10—
— HS
—CH| 5 |SS{ 14| 61 |17.2
15— as
19 — 6 |SS| 10 |30/6"|13.3
—==195 _ HIGHLY WEATHERED SHALE 5016
oy /
<
Of
&
&f The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
A WL ¥ None WD Y . BORING COMPLETED 11-14-18
i I Y Belongia Consultants, Inc. f—.~ CME-45 | FOREMAN TB
§ WL APPROVED DLB}JOB# 1185060




HOLE 1185060.GPJ BELONGIA 12/13/18

,
LOG OF BORING NO. B-12 Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
8 o} <5 | g z
= DESCRIPTION 1< > | = 2T
2 St I G| _~| Bl | &6
I £ | o W > | zo || 2 Z>
o = w|laoalyl © T2 lwe |2 o
3 218|388 |58 |55 %y 28
o o |3|z|%F|le|%m2|20|cs| 56
4" Topsoil HS
FAT CLAY —CH| 1 |gg| 10| 5 {293
2 brown 1
FAT CLAY, TRACE GRAVEL —CH| 2 1SS} 14| 11 224 *2000
brown and olive brown ]
— HS
S JCH[ 3 [SS| 11| 21 |19.3 *3000
— HS
A 9 : CH| 4 1 17.7
SHALEY FAT CLAY — S| 16| %8 '
olive gray and reddish brown 10— HS
% 145 s EHERETE
HIGHLY WEATHERED SHALE 15
olive gray to gray 7] HS
19.3 — 6 |SS| 6 [25/6"]|13.1
50/4"
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL ¥ None WD Y BORING COMPLETED 11-14-18

N4

A4

BORE

(53]
|

Belongia Consultants, Inc.

RIG

CME-45

FOREMAN B

APPROVED DLB

JOB # 1185060




LOG OF BORING NO. B-13

BOREHOLE 1185060.GPJ BELONGIA 12/13/18

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
Q 6‘ € ° [a) E
9 DESCRIPTION |2 > | O z |4z
O = > | x Wi ~ E E @ ('_9
T £ || w > | zo x| Z Z>
o = w|l2 |yl ® = |wuEe |2 ehi
& 5 18|3|¢|8|8S|58|xs| 28
T} 6 |S|z|¥F|le|%a|20|c8| 56
4" Topsoil HS
FAT CLAY —CH| 1 [gg| 10| 4 [32.0
05 brown _]
. —{CH . *2
FAT CLAY _C 2 [SS{12] 11 [235 000
olive gray HS
- CH| 3 |SS[15| 25 |181 *3000
— HS
85 ]
SHALEY FAT CLAY —CH| 4 |SS| 14| 58 [16.9
olive gray 10—
— HS
14 - 5 [SS| 10 [35/6"]15.8
HIGHLY WEATHERED SHALE 5676
olive gray 15— HS
19 6 1SS{ 6-150/6"1155
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL [¥ NonewD ¥ _ BORING COMPLETED 11-14-18
WL I v Belongia Consultants, Inc. == CME45 | FOREVAN 1B
WL APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-14

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
10} o) £ R ol
S DESCRIPTION |2 o] BE | g2
o > x w =~ Z|E Lo
T r | 9| w > |z |xw| = Z>
o = w|l®oiyu|l O T2 |WwE |2 Qi
& L1332 2|58 ]|58|xs| SF
O a |21 z|F|lelwa|20|ad| 3w
FAT CLAY HS
// 2 T
FAT CLAY TRACE GRAVEL —{CH| 2 |SS|[ 14| 19 |22.8 *2500
olive brown
HS
7 JCH[ 3 [SS| 15| 37 [173 *4000
SHALEY FAT CLAY. TRACE GRAVEL 3
olive gray h HS
~{CH| 4 |SS| 16| 43 |16.7
10 HS
14 - 5 |SS| 10 [27/6"]|16.5
HIGHLY WEATHERED SHALE — 50/6"
gray 15 HS
19 6{SS1 68 150/8"144.5

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATIONS, ft

WL |¥ None WD \ 4
wL ¥ A4

WL

BOREHOLE 1185060.GPJ BELONGIA 12/13/18

Belongia Consultants, Inc.

BORING STARTED 11-14-18
BORING COMPLETED 11-14-18
RIG CME-45 | FOREMAN TB
APPROVED DLB|JOB# 1185060




LOG OF BORING NO. B-15

BOREHOLE 1185060.GPJ BELONGIA 12/15/18

Page 1 of 1
CLIENT ENGINEER
ALL Consulting
SITE McAlester Army Ammunition Plant PROJECT
McAlester, Oklahoma Proposed Landfill Modifications
SAMPLES TESTS
v} 6' £ o [a) E
S DESCRIPTION g A s |4z
%) € | 5| i | z|E Lo
T r || W >|zo |lxw|Z zZ>
S ElalSle| 8|5 |tk|D | 58
o T I3 31| 2|ES|<8|las]| 2E&
O g |D2lz|F| x| vm|S0]|6a| Sw
4" Topsoil HS
EAT CLAY —CH| 1 [gg{ 12| 4 235
2 dark brown P _
FAT CLAY —CH{ 2 |SS| 14| 18 |229 *3000
olive brown and gray _
—CH| 3 |ST| 12 19.5( 114 | *3000
*TJCH| 4 |SS| 14| 27 |176
— HS
Y :CH 5 [SS[ 15| 47 |17.3
SHALEY FAT CLAY - '
olive brown and gray 10— HS
—{CH| 6 |SS| 12| 52 |16.5
15— HS
19.5 — 7 |SS| 12 {27/6"|15.8
: ] 50/6"
20 HIGHLY WEATHERED SHALE 20
\olive gray /
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-14-18
WL |¥ None WD Y , BORING COMPLETED 11-14-18
WL T v Belongia Consultants, Inc. |-~ CME-45 | FOREMAN B
WL APPROVED DLB{JOB# 1185060




Unconfined Compressive Stress (tsf)

1.800

Stress-Strain

1.600

1.400

1.200

1.000

0.800

0.600

0.400

0.00

0.200 /
0.000

1.00

2.00 3,00

Strain (%)

4.00 5.00

6.00

RESULTS OF UNCONFINED COMPRESSIVE STRENGTH TEST

B-2,S-3 3.5-5



Unconfined Compressive Stress (tsf)

0.600

Stress-Strain

1.600

1.400

1.200

1.000

0.800

0.400

|

0.200 /
0.000

0.00

2.00

40:0 T 6.00 8.00 10.00 12.00 14.00 16.00

Strain (%)

RESULTS OF UNCONFINED COMPRESSIVE STRENGTH TEST

B-5,8-3 3.5-%’




Unconfined Compressive Stress (tsf)

Stress-Strain

1.800

1.600 ~ e
1.400 ' / \

1.200 / -

1.000 J
0.800

0.600 /
0.400

0.200 /

0.000 ’/

0.00 200" - 4.00 6.00 8.00 10.00
' Strain (%)

~ 'RESULTS OF UNCONFINED COMPRESSIVE STRENGTH TEST
B-7,S-3 3.5-8




Unconfined Compressive Stress (tsf)

Stress-Strain

2.000
1.800 - \

1.600 / AN — |
1.400

1.200 | /
1.000 /
0.800 /

0.600

0.400 /
0.200 /
0.000 /

0.00 2.00 4.00 6.00 8.00 - 10.00 12.00
Strain (%)

" RESULTS OF UNCONFINED COMPRESSIVE STRENGTH TEST
B-9, S-3 3.5-§’




GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

SS:
ST:
RS:
DB:
BS:

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”.

Split Spoon - 1-3/8" 1.D., 2" O.D., unless otherwise noted
Thin-Walled Tube - 2" O.D., unless otherwise noted

Ring Sampler - 2.42" |.D_, 3" O.D., unless otherwise noted

Diamond Bit Coring - 4", N, B
Bulk Sample or Auger Sample

WATER LEVEL MEASUREMENT SYMBOLS:

WL Water Level
wcCt: Wet Cave in
DCt: Dry Cave in
AB: After Boring

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
times and other locations across the site could vary. In pervious soils, the indicated ievels may reflect the location of groundwater. n
low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils have
more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine
Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the basis
of their in-place relative density and fine-grained soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SOILS

Standard

Unconfined Penetration or

Compressive N-value (SS)
Strength, Qu, psf Biows/Ft. Consistency

< 500 <2 Very Soft

500 — 1,000 2-3 Soft
1,001 — 2,000 4-6 Medium Stiff
2,001 — 4,000 7-12 Stiff
4,001 — 8,000 13-26 Very Stiff

8,000+ 26+ Hard

RELATIVE PROPORTIONS OF SAND AND GRAVEL

Descriptive Term(s) of other Percent of
constituents Dry Weight
Trace <15
With 15-29
Modifier > 30

RELATIVE PROPORTIONS OF FINES

Descriptive Term(s) of other Percent of
constituents Dry Weight
Trace <5
With 5-12
Modifiers >12

HS: Hollow Stem Auger

PA: Power Auger

HA: Hand Auger

RB: Rock Bit

WB: Wash Boring or Mud Rotary

WS: While Sampling
WD: © While Drilling
BCR: Before Casing Removal

ACR: After Casing Removal

RELATIVE DENSITY OF COARSE-GRAINED SOILS

Standard Penetration

or N-value (SS)

Blows/Ft. Relative Density
0-3 Very Loose
4-9 Loose

10-29 Medium Dense
30-49 ’ Dense
50+ Very Dense

GRAIN SIZE TERMINOLOGY
Major Component

of Sample Particle Size
Boulders Over 12 in. (300mm)
Cobbles 12in. to 3 in. (300mm to 75 mm)
Gravel 3in. to #4 sieve (75mm to 4.75 mm)
Sand #4 to #200 sieve (4.75mm to 0.075mm)
Silt or Clay Passing #200 Sieve (0.075mm)
PLASTICITY DESCRIPTION
Term Plasticity Index
Non-plastic 0
Low 1-10
Medium 11-30

High 30+




LIMESTONE

- DOLOMITE

CHERT

SHALE

SANDSTONE

CONGLOMERATE

GENERAL NOTES
Sedimentary Rock Classification

DESCRIPTIVE ROCK CLASSIFICATION:

Sedimentary rocks are composed of cemented clay, silt and sand sized particles. The most
common minerals are clay, quartz and calcite. Rock composed primarily of calcite is called
limestone; rock of sand size grains is called sandstone, and rock of clay and silt size grains
is called mudstone or claystone, siltstons, or shale. Modifiers such as shaly, sandy, dolomitic,
calcareous, carbonaceous, etc. are used to describe various constituents. Examples: sandy
shale; calcareous sandstone.

Light to dark colored, crystalline to fine-grained texture, composed of CaCos, reacts readily
with HCI,

Light to dark colored, crystalline to fine-grained texture, composed of CaMg(COs)z, harder
than limestone, reacts with HCl when powdered.

Light to dark colored, very fine-grained texture, composed of micro-crystalline quartz (Si0.),
brittle, breaks into angular fragments, will scratch glass.

Very fine-grained texture, composed of consolidated silt or clay, bedded in thin layers. The
unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone.

Usually light colored, coarse to fine texture, composed of cemented sand size grains of quartz,
feldspar, etc. Cement usually is sitica but may be such minerals as caicite, iron-oxide, or some
other carbonate.

Rounded rock fragments of variable mineralogy varying in size from near sand to bouider size
but usually pebble to cobble size (1% inch to 6 inches). Cemented together with various cemen-
ting agents. Breccia is similar but composed of angular, fractured rock particles cemented

together.

PHYSICAL PROPERTIES:
DEGREE OF WEATHERING

Stight Slight decomposition of parent
material on joints. May be color
change.

Moderate Some decomposition and color

change throughout.

Righ Rock highly decomposed, may be ex-
tremely broken,

HARDNESS AND DEGREE OF CEMENTATION
Limestone and Dolomite:

Hard Difficult to scratch with knife,
Moderately Can be scratched easily with knife,
Hard cannot be scratched with fingernail,
Soft Can be scratched with fingernail,

Shale, Siitstone and Claystone

Hard Can be scratched easily with knife,
cannot be scratched with fingernail.

Moderately

Hard Can be scratched with fingernail.

Soft Can be easily dented but not molded
with fingers.

Sandstone and Conglomerate

Well Capable of scratching a knife blade.,

Cemented

Cemented Can be scratched with knife.

Poorly Can be broken apart easily with

Cemented fingers.

—

BEDDING AND JOINT CHARACTERISTICS

Bed Thickness Joint Spacing Dimensions
Very Thick Very Wide >10
Thick Wide 3 - 10
Medium Moderately Close 1. &
Thin Close 2" v
Very Thin Very Close 47 2"
Laminated —_ AT 47

A plane dividing sedimentary rocks of
the same or different lithology.

Joint Fracture in rock, generally more or
less vertical or transverse to bedding,
along which no appreciable move-
ment has occurred,

Seam Generally applies to bedding plane
with an unspecified degree of
weathering.

Bedding Plane

SOLUTION AND VOID CONDITIONS
Solid Contains no voids.

Vuggy (Pitted) Rock having smail solution pits or
cavities up to Y2 inch diameter, fre-
quently with a mineral lining.

Porous Containing numerous voids, pores, or
other openings, which may or may
not interconnect,

Cavernous Containing cavities or caverns, some-

times quite large.

Enrm 11N_a.0x




UNIFIED SOIL CLASSIFICATION SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA

Soil Classification

Group
Symbol Group Name®
Coarse Grained Soils Gravels Clean Gravels Cux4and1sCcslE GW  Well-graded gravelf

More than 50% retained

on No. 200 sieve

More than 50% of coarse
fraction retained on

Less than 5% finesC

Cuc<4andior1>Cc>3E

GP  Poorly graded gravelF

Fines classify as ML or MH

GM  Silty gravelF.G. H

Fines classify as CL or CH

GC  Clayey gravelF.G.H

No. 4 sieve Gravels with Fines
More than 12% finesC
Sands Clean Sands

50% or more of coarse
fraction passes
No. 4 sieve

Less than 5% fines®

Cuzband1sCcs3E

SW  Well-graded sand!

Cu <8 andfor1>Cc> 3E

SP  Poorly graded sand!

Sands with Fines

More than 12% fines®

Fines classify as ML or MH

SM  Silty sandG.H.l

Fines Classify as CL or CH

SC  Clayey sandG.H.I

Pl > 7 and plots on or above “A" lineJ

CL Lean clayK.L.M

Highly organic soils

Primarily organic matter, dark in color, and organic odor

Fine-Grained Soils Silts and Clays inorganic
50% or more passes the Liquid limit less than 50 o .
“A" J K.L.M
- No. 200 sieve Pl < 4 or plots below "A” line ML Silt
organic Liquid limit - oven dried Organic clayK.L.M.N
<0.75 [o]8
Liquid limit - not dried Qrganic siltk.L.M.O
Silts and Clays inorganic Pl plots on or above “A” line CH Fat clayK.L.M
Liquid limit 50 or more - o
Pt lots below “A” line MH  Elastic SittkK.L.M
organic Liquid limit - oven dried Organic clayK.L.M.P
9 g <0.75 oH =3 14
Liquid limit - not dried Organic siltk.L.M.Q
PT Peat

“Based on the material passing the 3-in. (75-mm) sieve

31f field sample contained cobbles or boulders, or both, add “with cobbles

or boulders, or both” to group name.

CGraveis with 5 to 12% fines require dual symbols: GW-GM weli-graded
grave! with silt, GW-GC well-graded gravel with clay, GP-GM poorly

graded grave! with silt, GP-GC poorly graded grave! with clay.

©Sands with 5 to 12% fines. require dual symbols: SW-SM welil-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM pootly graded

sand with silt, SP-SC poorly graded sand with clay

P 2
ECU:D&O/DW Cc= _\%_
Dio x Deo
Fif soil contains 2 15% sand, add "with sand” to group name.
Sif fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

PLASTICITY INDEX (PI)

60 : ) - -

For ciassification of fine-grained

! soils and fine-grained fraction

Hif fines are organic, add "with organic fines" to group name.

' If soil contains 2 15% gravel, add “with gravel” to group name.

* If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.

If soil contains 15 to 29% plus No. 200, add “with sand” or “with
gravel,” whichever is predominant.

L if soil contains 2 30% plus No
“sandy” to group name.

Mif soil contains 2 30% pius No
"gravelly” to group name.

NPl > 4 and plots on or above
°Pl < 4 or plots below “A” line.
PPl plots on or above "A” line.
9Pl piots below “A" line.

. 200 predominantly sand, add
. 200, predominantly grave!, add

A" line.

50 - of coarse-grained soils

| Equation of “A" - line

; Horizontal at Pl=4 to L L=25.5.

then P1=0.73 (LL-20)

Equation of "U” - line
Vertical at LL=16 lo Pl=7,

40

30 then Pl=09 (LL-8) -~

LIQUID LIMIT (LL)

e —— B

; ?” / :

@ . { i

s % ]

) il 'S
s o‘b : ; J—
r &
0‘)‘ / ‘
re s R e T
t
MH or OH

60 70 80 S0 100 110

orm 1 11-—0b/98




MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 4
Drainage Calculations

November 2019



Pond N 0. 1 = Sto rmwater Pond Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v12

— 10.00

— 8.00

— 6.00

— 4.00

— 2.00

— 0.00
Stage (ft)

Top of pond

Elev. 762.00 \

9.42 ft Riser
WeirA - Elev. 759.50

Broad crested weir

WeirB - Elev. 760.00

Prf Riser- 12 @ 4.0 in
Inv. 758.00

6.00 in orifice

CulvB - Inv. 753.25 .
CulvA - 300.0 LF of 36.0 in @ 0.50%

I A \ Bottom of pond
Elev. 753.00
Section 100-yr
NTS
25-yr
2-yr

Inflow hydrograph = 38. Combine - To Pond (MD1,2ALT and MDCA1,2)

Project: MCAAP Stormwater Events.gpw Friday, 04 /19 /2019




Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Downspout Rv3

Monday, Mar 25 2019

Trapezoidal Highlighted

Bottom Width (ft) = 6.00 Depth (ft) = 0.95

Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 45.00

Total Depth (ft) = 1.50 Area (sqft) = 7.50

Invert Elev (ft) = 763.00 Velocity (ft/s) = 6.00

Slope (%) = 25.00 Wetted Perim (ft) = 10.25

N-Value = 0.100 Crit Depth, Yc (ft) = 1.07

Top Width (ft) = 9.80

Calculations EGL (ft) = 151

Compute by: Known Q

Known Q (cfs) = 45.00

Elev (ft) Section Depth (ft)
765.00 2.00
764.50 1.50
764.00 \ - v 1.00
763.50 0.50
763.00 0.00
762.50 -0.50

0 2 4 6 8 10 12 14 16

Reach (ft)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Wednesday, 03 /27 /2019
Hyd. No. 2
MCAAP Downspout WCS
Hydrograph type = SCS Runoff Peak discharge = 40.16 cfs
Storm frequency = 25yrs Time to peak = 12.05 hrs
Time interval = 1 min Hyd. volume = 127,953 cuft
Drainage area = 5.360 ac Curve number = 94
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 4.00 min
Total precip. = 7.291in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
MCAAP Downspout WCS
Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. No. 2
MCAAP Downspout WCS
Description A B C Totals
Sheet Flow

Manning's n-value = 0.050 0.011 0.011

Flow length (ft) = 70.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.19 0.00 0.00

Land slope (%) = 25.00 0.00 0.00
Travel Time (min) = 0.97 + 0.00 + 0.00 = 097
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sqft) = 6.75 3.40 0.00

Wetted perimeter (ft) = 7.12 8.20 0.00

Channel slope (%) = 1.00 25.00 0.00

Manning's n-value = 0.030 0.100 0.015

Velocity (ft/s) =4.79

4.13
0.00

Flow length (ft) ({0})583.0 250.0 0.0

Travel Time (min) = 2.03 + 1.01 + 0.00 = 3.04

TOtAl TraVEel TImM e, T C e 4.01 min



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Terrace Berm WCS

Tuesday, Mar 12 2019

Triangular Highlighted

Side Slopes (z:1) = 2.00, 4.00 Depth (ft) =112

Total Depth (ft) = 1.50 Q (cfs) = 12.00
Area (sqft) = 3.76

Invert Elev (ft) = 763.00 Velocity (ft/s) = 3.19

Slope (%) = 1.00 Wetted Perim (ft) =712

N-Value = 0.030 Crit Depth, Yc (ft) = 1.00
Top Width (ft) = 6.72

Calculations EGL (ft) = 1.28

Compute by: Known Q

Known Q (cfs) = 12.00

Elev (ft Section

765.00

764.50

Y /

764.00 T

763.50

763.00

762.50

0 1 2 3 4 5 6 7 8 9 10 11

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Wednesday, 03 /13 /2019
Hyd. No. 1
MCAAP Terrace Berm WCS
Hydrograph type = SCS Runoff Peak discharge = 11.24 cfs
Storm frequency = 25yrs Time to peak = 12.05 hrs
Time interval = 1 min Hyd. volume = 35,808 cuft
Drainage area = 1.500 ac Curve number = 94
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 3.80 min
Total precip. = 7.291in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
MCAAP Terrace Berm WCS
Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 ) k 2.00
\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Hyd. No. 1
MCAAP Terrace Berm WCS
Description A B C Totals
Sheet Flow

Manning's n-value = 0.050 0.011 0.011

Flow length (ft) = 200.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.19 0.00 0.00

Land slope (%) = 25.00 0.00 0.00
Travel Time (min) = 2.25 + 0.00 + 0.00 = 225
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sqft) = 6.75 0.00 0.00

Wetted perimeter (ft) = 7.12 0.00 0.00

Channel slope (%) = 1.00 0.00 0.00

Manning's n-value = 0.030 0.015 0.015

Velocity (ft/s) =4.79

0.00
0.00

Flow length (ft) ({oh440.0 0.0 0.0

Travel Time (min) = 1.53 + 0.00 + 0.00 = 1.53

TOtAl TraVEel TImM e, T C e 3.78 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Wednesday, 03 /27 /2019

Hyd. No. 15

MD1 (Outfall)

Hydrograph type = Combine Peak discharge = 121.92 cfs

Storm frequency = 25yrs Time to peak = 12.05 hrs

Time interval = 1 min Hyd. volume = 388,425 cuft

Inflow hyds. = 12,14 Contrib. drain. area = 0.000 ac

MD1 (Outfall)

Q (cfs) Hyd. No. 15 -- 25 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 ‘é M 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hrs)
—— Hyd No. 15 —— Hyd No. 12 —— Hyd No. 14
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Wednesday, 03 /27 /2019

Hyd. No. 33

MD2 ALT

Hydrograph type = Combine Peak discharge = 100.12 cfs

Storm frequency = 25yrs Time to peak = 12.03 hrs

Time interval = 1 min Hyd. volume = 311,886 cuft

Inflow hyds. = 20, 29, 32 Contrib. drain. area = 3.610 ac

MD2 ALT

Q (cfs) Hyd. No. 33 -- 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 M_ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hrs)
—— Hyd No. 33 —— Hyd No. 20 —— Hyd No. 29 —— Hyd No. 32



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

North Channel

Thursday, Mar 28 2019

Depth (ft)

4.00

3.00

2.00

1.00

0.00

Trapezoidal Highlighted
Bottom Width (ft) = 8.00 Depth (ft) = 1.68
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 76.50
Total Depth (ft) = 3.00 Area (sqft) = 19.08
Invert Elev (ft) = 750.00 Velocity (ft/s) = 4.01
Slope (%) = 0.50 Wetted Perim (ft) = 15.51
N-Value = 0.030 Crit Depth, Yc (ft) = 1.27

Top Width (ft) = 14.72

Calculations EGL (ft) = 1.93
Compute by: Known Q
Known Q (cfs) = 76.50
Elev (ft) Section

754.00

753.00

752.00

A

751.00

750.00

749.00

0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

North Outfall

Thursday, Mar 28 2019

Trapezoidal Highlighted
Bottom Width (ft) = 8.00 Depth (ft) = 1.94
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 100.12
Total Depth (ft) = 3.00 Area (sqft) = 23.05
Invert Elev (ft) = 750.00 Velocity (ft/s) = 4.34
Slope (%) = 0.50 Wetted Perim (ft) = 16.68
N-Value = 0.030 Crit Depth, Yc (ft) = 1.49
Top Width (ft) = 15.76
Calculations EGL (ft) = 223
Compute by: Known Q
Known Q (cfs) = 100.12
Elev (ft) Section Depth (ft)
754.00 4.00
753.00 3.00
752.00 — 2.00
751.00 1.00
750.00 0.00
749.00 -1.00
0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Wednesday, 03 /27 /2019

Hyd. No. 38

To Pond (MD1,2ALT and MDC1,2)

Hydrograph type = Combine Peak discharge = 223.55 cfs

Storm frequency = 25yrs Time to peak = 12.05 hrs

Time interval = 1 min Hyd. volume = 711,292 cuft

Inflow hyds. = 15, 33, 35, 36 Contrib. drain. area = 0.460 ac

To Pond (MD1,2ALT and MDC1,2)

Q (cfs) Hyd. No. 38 -- 25 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

\
0.00 ——— e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)
——— Hyd No. 38 ——— Hyd No. 15 ——— Hyd No. 33 ——— Hyd No. 35

——— Hyd No. 36



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

South Channel

Monday, Apr 1 2019

Trapezoidal Highlighted
Bottom Width (ft) = 6.00 Depth (ft) = 1.35
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 5714
Total Depth (ft) = 3.00 Area (sqft) = 11.74
Invert Elev (ft) = 750.00 Velocity (ft/s) = 4.87
Slope (%) = 1.00 Wetted Perim (ft) = 12.04
N-Value = 0.030 Crit Depth, Yc (ft) = 1.23
Top Width (ft) = 11.40

Calculations EGL (ft) = 1.72
Compute by: Known Q
Known Q (cfs) = 57.14
Elev (ft) Section

754.00

753.00

752.00

hvd

751.00

750.00

749.00

0 2 4 6 8 10 12 14 16 20

Reach (ft)

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

South Outfall

Thursday, Mar 28 2019

Trapezoidal Highlighted
Bottom Width (ft) = 10.00 Depth (ft) = 1.96
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 121.92
Total Depth (ft) = 3.00 Area (sqft) = 27.28
Invert Elev (ft) = 750.00 Velocity (ft/s) = 447
Slope (%) = 0.50 Wetted Perim (ft) = 18.77
N-Value = 0.030 Crit Depth, Yc (ft) = 1.50
Top Width (ft) = 17.84

Calculations EGL (ft) = 2.27
Compute by: Known Q
Known Q (cfs) = 121.92
Elev (ft) Section Depth (ft)
754.00 4.00
753.00 3.00
752.00 Avd 2.00
751.00 \ 1.00
750.00 \ 0.00
749.00 -1.00

0 5 10 15 20 25 30 35

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Mar 28 2019

Depth (ft)

4.00

3.00

2.00

1.00

0.00

West Channel
Trapezoidal Highlighted
Bottom Width (ft) = 6.00 Depth (ft) = 1.39
Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 42.20
Total Depth (ft) = 3.00 Area (sqft) = 12.20
Invert Elev (ft) = 750.00 Velocity (ft/s) = 3.46
Slope (%) = 0.50 Wetted Perim (ft) = 12.22
N-Value = 0.030 Crit Depth, Yc (ft) = 1.03
Top Width (ft) = 11.56

Calculations EGL (ft) = 1.58
Compute by: Known Q
Known Q (cfs) = 42.20
Elev (ft) Section

754.00

753.00

752.00

hvd

751.00

750.00

749.00

0 2 4 6 8 10 12 14 16 20

Reach (ft)

-1.00
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LIFE AND DESIGN CALCULATIONS
MCALESTER ARMY AMMUNITION PLANT

I. Life and Design Capacity of Facility

The original design capacity for the McAlester Army Ammunition Plant Landfill (Landfill) is
approximately 400,325 cubic yards (cy). A summary of the capacity increase associated with this
Landfill expansion is listed below:

Original Design Capacity 400,325 cy
Proposed Capacity Increase due to Landfill expansion 1,252,326 cy
New Design Capacity 1,652,651 cy

The existing permitted landfill has a remaining airspace of 25,654 cy (as of December 31, 2018).
The proposed vertical expansion of the Landfill will increase the remaining airspace to 1,277,980

cy.

In accordance with Oklahoma Administrative Code (OAC) 252:515-27-8, an economic "life of
site" estimate has been developed using the following formula:

L={[V-(PxV)]xD}+W, where

L = Life of the disposal facility in years;

V = Total volume of airspace available for waste disposal and daily cover in cubic yards;
P = Annual percentage of “V” that will be consumed by daily cover;

D = Anticipated density of waste compacted in-place in pounds per cubic yard; and

W = Amount of waste received in the previous year in pounds.

The design life of site calculation was performed utilizing the amount of waste received in the
previous year (2018: 2,145.49 tons) and the assumption that P = 20% and a conservative D = 500
pounds per cubic yard (Ibs/cy) (OAC 252:515- 27-8(a)(2) uses 1000 Ibs/cy). Utilizing the above
values and equation, the remaining design life of the disposal facility is estimated to be
approximately 119 years as of January 1, 2019. The actual life of the facility will vary depending
on factors such as actual disposal rates, types of materials disposed, amount of daily and
intermediate cover materials used, the settlement and decomposition of in-place wastes, and the
in-place density achieved over the operational life of the facility.

I1. Soil Borrow Volume

The proposed expansion will require an increase in the amount of soil borrow in order to operate
and complete final closure of the Landfill. The amount of soil borrow volume required will include
daily cover, intermediate and final cover as well as storm water diversion and earthen channel
material requirements. The daily cover volumes can be estimated using the Oklahoma Department
of Environmental Quality’s (ODEQ’s) percentage (20% cited above) of total airspace capacity.
Therefore the daily cover volume required is:
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1,277,980 cy X 0.20 = 255,596 cy

The intermediate and final cover calculated from the design (2.0 feet of clayey on-site material
and 1.0 foot of vegetative layer) will require 140,275 cy.

The storm water control will require an additional 38,000 cy of earthen material. Therefore, the
total amount of borrow volume required is approximately 433,871 cy.

The final grading for the borrow area proposed as part of the Landfill’s vertical expansion is shown
on Figure 5-1. The total volume of available borrow material is 584,387 cy.
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GROUNDWATER MONITORING PROGRAM
MCALESTER ARMY AMMUNITION PLANT

I. Introduction

A. Purpose and Scope.

The objective of collecting groundwater for analysis is to provide a sample to the laboratory which
represents the same geochemical conditions which occur in the aquifer. Because certain
parameters are more susceptible to change than others, various techniques are needed depending
on what will be tested. The purpose of this monitoring plan is to discuss sample collection
techniques for the parameters which will be sampled from the groundwater monitoring wells at
the proposed landfill site, McAlester Army Ammunition Plant (MCAAP). Groundwater
monitoring well locations are shown in Figure 6-1. The parameters to be tested in the groundwater
samples are listed in Table 6-1.

Table 6-1:
Parameters to Be Tested

Parameter Frequency

pH Semi-Annually
Specific Conductivity Semi-Annually
Chemical Oxygen Demand (COD) | Semi-Annually
Calcium Semi-Annually
Chloride Semi-Annually
Explosives Semi-Annually
Magnesium Semi-Annually
Metals Semi-Annually
Nitrate Semi-Annually
Sodium Semi-Annually
Carbonates Semi-Annually
Potassium Semi-Annually
Sulfate Semi-Annually
SVOCs Semi-Annually
VOCs Semi-Annually

B. Sampling Strategy.
The best sequence of operations for sampling is as follows:

I

Evacuate slow recharge wells at the outset of the sampling day.

Evacuate and sample other wells.
Sample slow rechargers, if possible.
Return to lab and preserve samples.
Prepare samples for shipment.
Deliver samples to shipping station.

6-1
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Do not sample more wells than can be prepared for shipment in one day. Refrigerate samples as
soon as sampling is complete or more frequently if sampling is not proceeding expeditiously. Most
of the wells will not recharge very quickly.

I1. Collection

A. Static Water Levels.

Before any other work is done at the well, the water level shall be taken with an electric probe or
other suitable means, and measured from the top of the casing or opening in the well cap. Record
the water level to the nearest hundredth of a foot in the logbook (described below) as well as any
problems noted with the general condition of the well. Rinse the probe in distilled/deionized water
immediately before lowering it into the well and after removing it from the well.

B. Well Evacuation Procedures.

Prior to sample collection, sampling personnel will purge the monitoring wells of stagnant water
to ensure that representative water of the groundwater system is collected for analysis. Wells will
be purged utilizing submersible electrical pumps or bailers. Purging will generally procedures
outlined in the ASTM Standard D 6771-02, “Standard Practice for Low-Flow Purging and
Sampling for Wells and Devices Used for Groundwater Quality Investigations.” Tubing or Teflon
bailers will be dedicated to a single well and disposed of after the well is purged and sampled.

An adequate purge volume is normally achieved when three to five well volumes of standing water
in the well have been removed. However, with low flow purging techniques the parameters
typically stabilize before three well volumes, negating the need to purge a full three to five well
volumes. Field sampling personnel will monitor pH, specific conductance, dissolved oxygen,
temperature, and turbidity of the groundwater removed during purging and recorded these
parameters and the volume of water removed. Purging is considered to be complete when the well
is pumped dry, or when three consecutive readings for the aforementioned parameters are within
the following limits.

pH: (0.1 unit),
Specific Conductance: (10%),

Dissolved Oxygen: (10% for values greater than 0.5 mg/L, or three consecutive
measurements of less than 0.5 mg/L),

Temperature: (stable for three consecutive readings),

Turbidity: (10% for values greater than 5 NTU, or three consecutive measurements of less
than 5 NTU)
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Measurements will be taken on a frequency that is based on the initial calculated purge volume to
ensure a sufficient number of readings to evaluate stability. Groundwater sampling logs will be
prepared and submitted along with copies of the sample chains of custody in the semi-annual
reports submitted to ODEQ.

C. Well Setups Used at the landfill.

All of the monitoring wells at the landfill are open wells. These wells, which do not contain
dedicated equipment, should be evacuated with a Teflon bailer or a peristaltic pump in accordance
with ASTM Standard D6771-02. Dedicated disposable equipment will be used for each individual
well to minimize cross-contamination.

D. Well Sampling

1. General Procedures.

All monitoring wells should be sampled using a low flow sampling procedure with independent
dedicated equipment for individual wells. The pump should be set at the mid-screen point in each
well, or at a point representing the middle of the water column if the top of the water is below the
screen. The field sampler should fill laboratory provided sample containers in accordance with
the method specified sampling procedure. Table 6-2 lists the requirements for all of the parameters
at the site.

2. Field Measured Parameters.

Prior to sample collection, pH and Specific Conductance should be determined in the field with
pH and conductivity meters. Enough groundwater should be collected and put into a beaker to
allow the electrodes to be immersed. Calibrate the meter with two of the buffer solutions, either
pH 4.0 and 7.0 or pH 7.0 and 9.0, and then measure and record the pH of the sample to the nearest
0.05 unit. The electrodes should be rinsed with distilled/deionized water between each sample.
After the pH measurements, determine the specific conductance in a similar manner, following the
directions with the conductivity meter. The approximate temperature must be known, which can
be determined from the pH meter. Rinse the probe between samples. Discard this sample when
pH and specific conductance measurements are completed.

Table 6-2:
Sampling Procedures for Parameters to Be Tested
Refrigeration

Parameter Container Required Preparation

pH NA NA Field measurement
Specific Conductivity NA NA Field measurement
COD 1-liter glass or plastic Yes Sulfuric acid to pH<?2

Metals, Calcium,
Sodium, Potassium,
Chloride, Sulfate,
Nitrate

1-liter plastic Yes Nitric acid to pH<2

1-liter glass or plastic Yes None required
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Explosives 2-liter glass Yes Br!m _fuII, no air bubbles or
agitation

Magnesium 1-liter glass Yes None required

Carbonates 1-liter glass or plastic Yes None required

SVOCs 2-liter glass Yes Br_lm _fuII, no air bubbles or
agitation

VOCs 2-40 milliliter glass Yes Br!m _fuII, no air bubbles or
agitation

COD = Chemical Oxygen Demand

SVOC = Semivolatile Organic Compound

VOC = Volatile Organic Compound

I11. Preparation Techniques

A. Sample Preparation.

1. Refrigeration.

Samples must be kept under refrigeration as much as possible. After collection is complete, put
the samples into the refrigerator. Remove them to filter and preserve them, and return them to the
refrigerator until they are put into the ice chests for shipment. Refrigerate all of the samples if
space permits. Otherwise refrigerate only those so indicated in Table 6-1.

2. Chemical Preservatives.

Chemical preservatives such as acids (sulfuric, and nitric) are added in accordance with accepted
analytical method requirements to prevent chemical reactions which would change the
concentration of the parameter to be tested. In general, the appropriate amount of preservatives
are supplied within the containers provided by the receiving analytical laboratory. However, there
may be occasions when the laboratory provides the preservative separately for addition to the
sample container following sample collection. In such cases, the laboratory will supply the
required amount of preservative based upon the anticipated sample volume.

B. Blanks.

Blanks are used to verify that the sample collection and handling processes have not resulted in
cross contamination. Blanks are typically provided by the laboratory. If no blanks are provided,
the two types of blanks to be prepared are described below.

1. Travel Blanks.

At the onset of the sampling event, a set of containers will be filled with distilled/deionized water
and transported within the sampling cooler during field sampling activities. The Travel Blanks
will have appropriate labels affixed travel blank labels and will be shipped to the receiving
analytical laboratory along with the monitoring well samples. Travel blanks will be analyzed for
VOCs.
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2. Equipment Blanks.

In the event that non-dedicated and/or non-disposable equipment is used to collect groundwater
samples, a set of containers will be filled by running distilled/deionized water drawn sampling
equipment used that day after it has been cleaned and rinsed. Use the same preservation procedures
as described above. Equipment Blanks will be shipped along with the monitoring well samples to
the receiving laboratory and analyzed for the same suite of parameters as the monitoring well
samples.

C. Cleaning.

Non-disposable field equipment that is not used to sample for organics may be cleaned with
distilled/ deionized water and allowed to air dry. Other non-disposable field equipment used in
organics sampling must be cleaned with a non-phosphate detergent, such as Liquinox ®, rinsed
with distilled/deionized water and allowed to air dry.

V. SHIPMENT

Place all sample containers in resealable plastic bags and stored in coolers on ice. Samples in glass
containers should be wrapped in plastic packing material prior to final packaging. Place all
samples in doubled resealable plastic bags, inside a doubled plastic trash bag inside a cooler.
Ensure that ice and appropriate sample blanks are packed with the field sample shipment in
accordance with laboratory specifications. Place the chain of custody document inside a resealable
plastic bag, separate from ice. Apply custody seals and secured the cooler with shipping tape.
Deliver the ice chests to the shipping station.

V. PAPERWORK

A. Field Logs.

Keep a field log of all operations and record the following: well number, date, water level, well
evacuation procedure and rate of recharge, sample method, pH and conductivity readings, any
unusual conditions noted (odor or color of water, well damage, etc.), time of collection, time of
preservation, time dropped off at shipping station, your names, and any information regarding
blanks. The field logs will be included in the semi-annual reports submitted to ODEQ.

B. Chain of Custody Form.

The chain of custody form is required to establish possession of the samples from their collection
to their final receipt in the laboratory. The form shall be filled in accordance with laboratory
requirements and signed by the field sample collector and the sample preparer. The chain of
custody will be enclosed in the sample cooler and samples will remain within sight or secured at
all times.
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LANDFILL OPERATIONS PLAN
MCALESTER ARMY AMMUNITION PLANT

I. Introduction

The McAlester Army Ammunitions Plant Landfill (Landfill) is owned by the U.S. Government
and is operated by McAlester Army Ammunitions Plant (MCAAP) personnel. The Landfill
operates under Oklahoma Department of Environmental Quality (ODEQ) Solid Waste Permit
Number 3561014. The Landfill only accepts non-hazardous industrial waste from operations at
the MCAAP in accordance with the permit.

This document constitutes an operating plan for the Landfill and is intended to provide a reference
and directive for operating and maintaining the Landfill facility. The Landfill Operations Plan is
to be used in conjunction with the latest version of approved permit design drawings and the July
2019 RCRA-D NHIW Landfill Permit Modification Application. Together, these documents
describe the daily operational procedures and protocol to be followed to ensure continued
compliance while protecting public health and safety.

The Landfill Operations Plan will need to be updated periodically to reflect current operations.
Revisions to this document may require submittal to ODEQ for review and approval.

A. Operating Hours

The normal operating hours for the Landfill are from 0730 to 1500 hours, Monday through
Thursday except on holidays. The operating hours may change during times when specific high-
priority projects conducted within MCAAP are needed. Asbestos will be disposed of by
appointment only.

B. Personnel and Equipment

An equipment operator/attendant will be on duty any time wastes are delivered to the Landfill.
Landfill personnel are responsible for compiling and maintaining Landfill records, filing facility
reports with ODEQ, interfacing with solid waste collection personnel, and operating and
maintaining the Landfill. Working together, the personnel are collectively responsible for
operating and maintaining the Landfill and associated Landfill facilities in a manner consistent
with this Landfill Operations Plan, the facility permit, and applicable ODEQ rules and regulations.
Personnel training regarding Landfill operations, equipment operation/maintenance, and general
safety is to be provided to each Landfill employee by MCAAP.

A portable building and sanitary facilities will be provided for employee office, shelter and
comfort. Personnel are required to carry mobile phones or other means of communication will be
provided for emergency communication. The following equipment or equal will be used for daily
operations and site maintenance.

e Crawler/dragger
e Scrapper
e D-7 Dozer
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e Compactor/Dozer

The crawler/dragger, scrapper, and D-7 dozer will be used for daily soil cover excavation and earth
movement. The compactor/dozer will be used primarily for the day-to-day operations of
spreading, compacting and covering the daily fill. The D-7 dozer will be used as a backup for the
compactor/dozer.

C. Public Access Control

Per Oklahoma Administrative Code (OAC) 252:515-19-32, artificial and/or natural barriers shall
be used to discourage unauthorized traffic and uncontrolled dumping. Access to the Landfill is
controlled by the MCAAP which is a secured military facility. Public Access is to the Landfill is
not allowed by the MCAAP.

I1. Solid Waste Acceptance

A. Permitted Waste

The Landfill is permitted to handle non-hazardous industrial waste from operations at the MCAAP.
These wastes may include:

e Empty cardboard boxes

e Plastic bottles

e Empty crushed cans of paint, paint thinner, etc.

e Metal turnings coated with machine oil

e Inert plastic material

e Small volumes of sandwich wrappings and pop bottles
e Containerized asbestos

e Water treatment plant clarifier sludge/filter backwash
e Sewage sludge

B. Waste Measuring

All waste delivered to the Landfill will be measured using the facility’s scale that is tested and
certified annually in accordance with OAC 252:515-19-33(a)(2). If the scale is inoperative,
tonnage shall be estimated on a volume basis where 1 cy of waste shall be calculated to weigh 1/3
ton. Fees and monthly reports are to be submitted to the ODEQ and filed in the operating record.
An example of the monthly and quarterly reporting forms to be submitted to the ODEQ are
included in Attachment 7-1 of this Plan. Monthly reports shall be filed in the operating record
and submitted to the ODEQ no later than the 15™ of the month following the reporting period.

I11. Landfill Operations

This section outlines the general procedures and guidelines for waste placement and cover material
at the Landfill.
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A. Landfill Progression

The Landfill will continue with the progression of the trench landfilling until the footprint of the
proposed vertical expansion area is complete. The vertical expansion of the Landfill will occur in
a sequence of phases as shown in Figure 7-1. Phase | will begin at the northern side of the
Landfill, with each subsequent phase expanding to the south. As maximum slopes of four feet
horizontal to one foot vertical are achieved, the landfilling will move to the south.

B. Waste Placement

Waste material will be deposited in the area identified as the working face. The working face is a
sloped surface upon which the waste is compacted in layers. The slope of the working face will
be no more than four feet horizontal to one foot vertical (4:1). The spreading and compaction
operations are performed using a waste compactor with a push blade. The compactor generally
remains on the slope of the working face and compacts the waste by repeatedly traversing both
parallel and perpendicular to the slope. Depending on the nature and type of waste disposed, a
dozer may be used to push waste at or near the toe of the working face up the working face slope
to the compactor. The height of waste will generally not exceed 10 feet in height and is referred
to as a lift.

The width of the working face will be kept as small as practical. The waste will be placed next to
the previous day's waste until an established row length is reached. Another row is then started
parallel to the previously constructed row. As the row’s form lifts over each area, the top of each
Landfill lift should slope in such a manner to allow surface runoff to drain away from the working
face. After a number of rows have been constructed (creating a lift), a second lift is constructed
over the first lift. Waste placement will alternate between various lifts of waste and will allow
Landfill traffic to discharge waste at various levels. This method will allow the earthmoving
equipment to stockpile daily cover at the top of the day's waste, if necessary.

C. Asbestos Management

Disposal of asbestos at the Landfill will follow the ODEQ guide on Asbestos Management.
Asbestos Containing Material (ACM) is regulated under 40 CFR Part 61, Subpart M and 29 CFR
1826.1101 and requires special handling and disposal practices. Disposition of asbestos will be in
accordance with MCAAP’s EM Plan 55. Asbestos will be disposed of in the Landfill "by
appointment™ only; that is, the date and time for placing asbestos in the Landfill will be arranged
with the Landfill operator in advance. The asbestos disposition area is separate from the industrial
waste area. Only asbestos certified personnel will be allowed in the asbestos disposition area while
an active burial is being conducted. During ACM activities, no other types of waste will be
accepted; the Landfill will be closed until the ACM is placed in the disposition area and ready for
covering.

1. Containerization: ACM wastes resulting from removal/abatement projects shall be
double bagged in 6-mil plastic bags and tagged with an appropriate warning label. All
large, bulky items when removed, shall be doubled-wrapped in sheets of 6-mil plastic,
secured with duct tape, and properly labelled. Glovebags will be used for the removal of
piping. All ACM waste is double wrapped while wet and placed in 10-mil dumpster liner
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during the removal process. Prior to transport the dumpster liner will be zipped and secured
closed and all tie downs will be removed. The truck driver will transport the secured
dumpster liner to the landfill. The bag will be checked for damage prior to transport and
when it arrives at landfill. Asbestos is transported to the Landfill double wrapped and in a
10-mil dumpster liner with no visible emissions from this process.

2. Protective Clothing: During the removal of asbestos from facility structures, workers
are required to wear protective clothing and respirators. Personal protective equipment
consisting of full-body protective clothing and a high-efficiency particulate absorption
filter respirator will be worn to hand-place the ACM in the Landfill.

3. Placing ACM: An Asbestos disposition area shall be designated prior to the appointment
to dispose of ACM. The asbestos disposition area will generally be located adjacent the
working face. The working face will be covered with a minimum 6-inches of soil material
and a berm will be constructed of soil material to segregate an area large enough to handle
the appointed disposal.

The dumpster will be opened and the dumpster liner will be released into landfill while the
truck moves forward. The shops/contractor will remain present with EM program manager
while bag is released from dumpster. If the double wrapped asbestos is deemed necessary
to be hand-placed or equipment such as a sky-trak must be utilized to place the double
wrapped asbestos in landfill without the dumpster liner, the individuals hand-placing
asbestos in the landfill will require the same level of full-body protective clothing and high-
efficiency particulate absorption filter respirators. There will be no visible emissions from
this process.

4. Cover: Sufficient soil cover material will be staged in proximity to the asbestos disposition
area prior to the appointment to allow placement of cover as soon as the ACM has been
deposited. The dumpster liner will then be covered by landfill operator with 6-inches of
soil material under guidance of the EM program manager. There will be no visible
emissions from this process.

D. Daily and Intermediate Cover

The Landfill is to be developed in phases as presented in Figure 7-1. The Phases will be
constructed for the purpose of managing and maintaining the waste disposal operations within the
smallest practical area. This will aid in diverting storm water away from the active working face.

In accordance with OAC 252:515-19-51(c)(1), the Landfill will apply 6 inches of daily cover
material over solid waste disposed at the facility each working day. Daily cover material shall
consist of earthen material that is free of garbage, trash, or other unsuitable materials. By applying
6 inches of earthen cover, disease vectors, water infiltration, and blowing litter associated with the
Landfill operations will be controlled.

In accordance with OAC 252:515-19-52, waste disposal areas that are not protected by final cover
or managed with runoff control structures must receive intermediate cover consisting of an
additional 12 inches of compacted earthen material capable of sustaining vegetation. The earthen
material shall be free of garbage, trash, or unsuitable material. Vegetative cover (or ODEQ-
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approved alternate material) will be established and maintained at the Landfill for areas that remain
inactive for a period of more than 1 year.

E. Final Cover

The final cover will be constructed when or as the final elevations of waste placement are achieved.
Terraces and storm water management structures will be constructed as the final cover is installed.
The final cover will consist of a uniform layer of low shrink-swell clay equivalent to the natural
liner material and will be compacted in no more than 8-inch lifts to a depth of 2 feet over the entire
surface of the Landfill. A 12-inch layer of soil suitable for topsoil and capable of sustaining plant
growth will be placed on the clay cover and vegetated. The final cover vegetation must be
effective, long-lasting, and capable of self-regeneration and plant succession. Vegetation shall
consist of species that are equal or superior to native vegetation during each season of the year.
Permanent or interim vegetation shall be established in areas that have been undisturbed for 90
days or more.

F. Borrow Source

The on-site soil borrow area shall be reshaped and revegetated, or otherwise reclaimed, to blend
with surrounding terrain within 180 days of the date the area ceased being used in accordance with
OAC 252:515-19-55.

IV. Storm Water Management

The storm water management plan for the Landfill includes provisions for control of storm water
run-on and run-off associated with a 24-hour, 25-year storm event. Storm water runoff within the
waste disposal boundary is captured within the Landfill’s storm water system. The storm water
system is made up of diversion ditches, down chutes and perimeter storm water channels. As the
Landfill is constructed, the perimeter channels will extend around the vertical expansion. During
operations, storm water will be diverted to temporary ditches, which will be routed to the perimeter
storm water channels. The perimeter storm water channels then route the run-off to the proposed
storm water pond. The storm water pond is designed to control the runoff from a 24-hour, 25-year
storm event. During storm events less than a 24-hour, 25-year storm, the pond is designed with a
skimmer to reduce total suspended solids before releasing them downstream to the existing pond.

Storm water run-off from the Landfill site is managed within the current storm water system
described above. Drainage swales and letdown channels will convey storm water run-off from the
final cover to perimeter storm water channels and then to the proposed storm water pond. Run-
off from the active working face will be contained within the waste disposal area using temporary
berms.

During disposal operations, diversion berms and ditches should be utilized as necessary to
minimize the amount of storm water that enters any active disposal areas. Additionally, non-active
areas should be covered with daily and intermediate cover to reduce the infiltration of water.
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V. Leachate Management

Storm water that interfaces with waste in the working face of the Landfill will be contained by
temporary run-off ditches. The leachate will be allowed to be evaporated or absorbed by the
underlying waste/earthen daily cover material. If the leachate does not evaporate or becomes an
issue to contain, the Landfill will haul the leachate offsite for disposal.

V1. Landfill Maintenance and Safety

A. Fire Safety

Fire extinguishers are provided for fire protection purposes on all equipment. MCAAP maintains
an emergency response plan for the entire installation including the Landfill. The facility
emergency response plan will be regularly updated to consider current Landfill operations. All
employees will be familiar with emergency response and evacuation procedures.

B. VVectors

In general, vectors will not find suitable harborage in the Landfill due to the compaction and
covering of the waste. However, if a vector problem should arise, an assessment of the operating
conditions will be made and necessary corrective actions will be taken. If the vector problem
persists after initial corrective action, a professional exterminator will be hired to mitigate the
problem.

C. Litter Control

Blowing litter will be controlled in accordance with OAC 252:515-19-35. The Landfill will
conduct unloading of waste in such a manner as to reduce the blowing of waste from outside the
working face. The working face will be covered at the end of each day and as necessary during
the operational day to help minimize the scattering of waste. In addition, mobile litter fencing will
be placed downwind of the active area during windy weather periods.

D. 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. If necessary, a water truck is utilized throughout the day to apply water
to various haul roads throughout the site. During the life of the Landfill, water will be applied to
the access roads to control dust on as-needed basis.

VII. Environmental Monitoring

A. Surface Water Monitoring

Surface water will be monitored in accordance with the MCAAP’s current Oklahoma Pollutant
Discharge Elimination System (OPDES) permit.

Numerous storm water drainage control structures will be constructed at the Landfill. These
structures include perimeter channels, letdown channels, and terraces. Routine maintenance must
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be conducted on these structures to ensure proper operation. These drainage structures will be
inspected in accordance with the facility's Storm Water Pollution Prevention Plan (SWPPP). If
erosion damage has occurred to a drainage structure, it will be repaired as soon as possible.
Temporary surface run-on and run-off control will be implemented as operationally necessary to
reduce the amount of run-on and run-off coming into contact with the active refuse face of the
Landfill or to reduce erosion from disturbed areas of the site.

B. Groundwater Monitoring

Groundwater will be monitored in accordance with the approved Groundwater Monitoring Plan
for the Landfill, which is maintained in the facility's operating record.

VIIl. Recordkeeping

In accordance with OAC 252:515-19-40, the operating record of the facility will be maintained
on-site, for the Landfill the operating record must be maintained within the MCAAP. The
operating record will include all records concerning the planning, construction, operation, closing,
and post-closure monitoring of the facility until the post-closure monitoring period is terminated.

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. A copy of all groundwater and storm water records will be kept on-site
for review by any local, state, or federal agency. The ODEQ Guidance on Recordkeeping and
Reporting is included in Attachment 7-2.
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Month/Year:

Facility:

NHIW Monthly Report

Permit Number:

Date

Generator Name

Waste Name

App #

Amount

DEQ Form #520-821R

Revised July 1998




QUARTERLY RETURN FOR SOLID WASTE LANDFILLS

Due no later than 30 days after the end of each calendar quarter

Permit Number Quarter Year DEQ Invoice Number
For Office Use Only
Facilty Name:
Mailing Address:
1.  Number of operating days this quarter (see instructions) days
2. Total weight, in tons, of waste received during this quarter tons
2a. Weight received, in tons, which was productively reused or recovered and
sold (see instructions) tons
2b. Weight received, in tons, from a DEQ approved emergency or special event
(see instructions) tons
2c. Weight received, in tons, from large industrial waste generators under the
large industrial waste generator exemption (see instructions) tons
3. Weight subject to state disposal fees (line 2 minus sum of lines 2a, 2b, and 2c) 0.00 tons
4.  Total volume, in cubic yards, of waste received during this quarter yd3
4a. Weight received, in cubic yards, which was productively reused or
recovered and sold (see instructions) yd3
4b. Weight received, in cubic yards, from a DEQ approved emergency or special
event (see instructions) yd3
Ac. Weight received, in cubic yards, from large industrial waste generators
under the large industrial waste generator exemption (see instructions) yd3
5.  Volume subject to state disposal fee (line 4 minus sum of lines 4a, 4b, and 4c) 0.00 yd3
6. Volume weight subject to state disposal fee (multiply line 5 by 0.33) 0.00 tons
7.  Determine volume weight from total volume (multiply line 4 by 0.33) 0.00 tons
8.  Total weight received (add line 2 and line 7) 0.00 tons
9.  Average weight received per operating day (divide line 8 by line 1)

0.00 tons/day

10. Weight received subject to state disposal fee (add line 3 and line 6) 0.00 tons
10a. See instructions

11. Enter state disposal fee (If line 10a < $40,000, line 10 x $1.50, otherwise, line 10 x $1.25) 0.00

12. Enter capital investment waiver (see instructions) 0.00

13. Determine total capital investment waiver to date (see instructions)

14. Enter handling waiver (see instructions) 0.00

15. Enter total allowable waivers (add line 12 and line 14) 0.00

16. Penalties (see instructions)

17. TOTAL STATE DISPOSAL FEE DUE (line 11 plus line 16 minus line 15) 0.00

Typed/Printed Name of

Authorized Agent:

Date:

Signature of Authorized agent:

Phone No.:

Email Address:

Remit original report with payment to:
Oklahoma Department of Environmental Quality
Administrative Service - Accounts Receivable
P.O. Box 2036
Oklahoma City, OK 73101-2036
Electronic submissions should be submitted to:

DEQ Form #515-030

Remit copy of report to:
Oklahoma Department of Environmental Quality
Land Protection Division
P.O. Box 1677
Oklahoma City, OK 73101-1677
solidwastereports@deq.ok.gov bernice.green@deq.ok.gov

Jan-18



INSTRUCTIONS FOR COMPLETING THE QUARTERLY RETURN FOR SOLID WASTE LANDFILLS

GENERAL INSTRUCTIONS

All solid waste landfills, except generator owned and operated non-hazardous industrial waste monofills, are required by 27A O.S. §2-10-
802 to collect fees on solid waste received at the landfill.

This return should be completed and returned to the Financial and Human Resources Division of the Department of Environmental
Quiality no later than 30 days after the end of each calendar quarter. Calendar quarters are: 1st quarter--January 1 through March 31,
2nd quarter--April 1 through June 30, 3rd quarter--July 1 through September 30, 4th quarter--October 1 through December 31.

If the return and fees cannot be submitted within 30 days of the end of the quarter, an extension for up to 30 days may be granted by the
Department. A request for an extension must be submitted no later than the due date of the return and must include a detailed
description of why the extension is needed. The Department will notify you if the extension is granted or not. Please note that extensions
cannot be granted which will result in a due date of more than 60 days after the end of the quarter.

SPECIFIC LINE INSTRUCTIONS

Line 1: Enter the number of days during the quarter the landfill was open to receive waste.

Line 2a & 4a:  The activities must be included in, and conducted in accordance with, the landfill’s permit. Records pertaining to this fee
exemption must be included with the quarterly return. Exemption documentation is to include: 1) waste types and 2)
weight/volume recycled and method of recycling for each waste type. If this information is not included, the claim may be
disallowed.

Line 2b & 4b: A copy of the DEQ’s written approval waiving the fee must be included with the quarterly return. If a copy is not included, the
claim may be disallowed.

Line 2c & 4c:  Enter the amount of waste received from large industrial waste generators which was accompanied by a large industrial waste
generator fee exemption certificate issued by the DEQ.

Line 10a: If utilizing the capital investment waiver, enter line 13 from previous quarter, otherwise enter $40,000.00.

Line 12: If not utilizing the capital investment waiver, enter $0.00, otherwise see below.
If line 13 of last quarter’s return is $40,000, enter $0.00, otherwise:
If line 9 is less than 100 tons/day, multiply line 8 by $0.50.
If line 9 is equal to or more than 100 tons/day, multiply line 8 by $0.25.

NOTE: Records documenting the capital investment and the use of the funds must be included with the quarterly return.

Line 13: If not utilizing the capital investment wiaver, enter $0.00, otherwise, see below.
If line 13 of last quarter’s return is less than $40,000, add line 13 of last quarter’s return and line 12 of this quarter’s return.
return. If line 13 of last quarter’s return is $40,000, enter $40,000.00.

Line 14: If not utilizing the capital investment wiaver, enter $0.00, otherwise see below.
If line 13 of last quarter’s return is less than $40,000.00, enter $0.00.
If line 13 of last quarter’s return is $40,000 AND this return is filed on time, multiply line 11 by 0.10. Otherwise, enter
$0.00.

PENALTIES

There is a 5% penalty for returns postmarked more than 30 days after the due date (or filed after the extension date). Your penalty is determined
by multiplying line 11 of the return by 0.05 and including this figure on line 16.

There is a 15% penalty per month for returns postmarked more than 60 days after the due date of the return. Your penalty is determined by
multiplying line 11 of the return by 0.15, then by the number of months which have elapsed after the due date (or the extension date if
applicable) and including this figure on line 16.

If you have any questions, please contact Amber Edwards, Land Protection Division Solid Waste Unit (405) 702-5133.

DEQ Form #515-030 Jan-18
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DEQ Guidance on Recordkeeping and Reporting
Regulatory Reference: OAC 252:515-19-40

Applicability. McAlester Army Ammunition Plant (MCAAP) Non-Hazardous Industrial Waste
Landfill.

NOTE: The guidance text herein has been modified to remove portions that are not applicable to
MCAAP and to incorporate practices conducted by the facility that meet and/or exceed the regulatory
requirements.

Purpose. To provide guidance on the records to be maintained in the facility operating record and
submitted to the DEQ.

Technical Discussion. All solid waste disposal facilities are required to maintain an operating
record containing all records concerning the planning, construction, operation, closing and, if
applicable, post-closure monitoring of the facility. * Preferably, the operating record should be
maintained at the disposal facility; however, an off-site location near the facility which is under the
direct control of the owner/operator and accessible during DEQ inspections can be used. For the
purposes of this rule, facility records maintained by consultants cannot be considered part of the
operating record.

Various Subchapters of OAC 252:515 identify records that must be maintained and/or submitted to
the DEQ. This guidance will identify those records so that owner/operators can ensure all required
records are being maintained and submitted in a timely manner.

Subchapters 3 through 31 - Permit Applications and Related Documents

e All applications for new and modified permits must be submitted to the DEQ and maintained in
the operating record. The permit application includes all text related to the application as well as
all maps, drawings, construction plans, QA/QC reports, legal access documents, public notices,
etc. required by other Subchapters.

e All correspondence to/from the DEQ related to the permit application must be maintained in the
operating record.

e A copy of the approved permit and all associated modifications must be maintained in the
operating record.

Subchapter 9 - Groundwater Monitoring and Corrective Action

e Within 60 days of groundwater sampling, a copy of groundwater monitoring results and
associated statistical analysis (or cumulative analysis data for C/D landfills) must be placed in
the operating record and submitted to the DEQ.

e Within 14 days of determining there is a statistically significant increase (SSI) in one or more
monitoring constituents, the DEQ must be notified of the SSI in writing and a copy of the notice
placed in the operating record.

! This includes all correspondence to/from the DEQ.



e Within 90 days of determining there is a statistically significant increase, either an assessment
monitoring program, or a demonstration that the increase was not caused by the facility, must be
submitted to the DEQ and placed in the operating record.

e Within 14 days of receiving the results from an assessment monitoring event, the DEQ must be
notified of the constituents that were detected.

e Prior to a public meeting to discuss an assessment of corrective measures, the DEQ must be
provided with:

» an affidavit (with a copy of the published notice) showing that public notice of the
meeting was published in a local newspaper;

» copies of certified mail receipts showing that the entities identified in OAC 252:515-9-
113(b) were notified of the public meeting; and

» property and mineral ownership maps covering the area within a 2 mile radius of the
facility.

e Within 60 days of the public meeting to discuss an assessment of corrective measures, a
proposed remedy must be submitted to DEQ for approval and a copy placed in the operating
record.

e When the remedy is conplete, a certification signed by the owner/operator and a qualified
groundwater scientist must be submitted to the DEQ for approval and the approved certification
placed in the operating record.

Subchapter 13 - Leachate Collection and Management

e Documentation must be submitted to the DEQ and maintained in the operating record showing
any underground storage tanks used to store leachate meet the requirements of the Oklahoma
Corporation Commission at OAC 165:25, Subchapter 1, Part 8.

e Plans for leachate recirculation and/or irrigation must be submitted to the DEQ and maintained
in the operating record, as well as all correspondence to/from DEQ related to those plans.

e Any testing results required by leachate recirculation/irrigation plans must be submitted to DEQ
and maintained in the operating record.

o |[f leachate is discharged to a POTW, a copy of a letter from the POTW stating it will accept the
leachate must be placed in the operating record and submitted to the DEQ.

e The results of any testing required by the POTW must be maintained in the operating record.

¢ |f leachate is discharged under an OPDES permit, a copy of the permit must be maintained in
the operating record.

e Any testing required by the OPDES permit must be submitted to DEQ and maintained in the
operating record.

NOTE: Quarterly leachate reports are no longer required to be maintained or submitted.
Subchapter 17 - Stormwater Management

e A copy of the Stormwater Pollution Prevention Plan and OPDES Sector L permit must be
maintained in the operating record.

e A copy of the OPDES stormwater permit for construction sites must be maintained in the
operating record for any on- or off-site soil borrow areas of greater than one acre in size.

e OPDES Sector L visual monitoring and Numeric Effluent Limitation Monitoring results must

be maintained in the operating record.
DEQ Guidance on Recordkeeping and Reporting
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The Annual Comprehensive Site Compliance Evaluation Report must be submitted to the
DEQ’s WQD no later than March 1% for the previous calendar year.

All NELM monitoring results must be submitted to the DEQ no later than January 15" of each
year for the previous year’s reporting period (January 1 thru December 31).

Subchapter 19 - Operational Requirements

Monthly waste receipt reports must be submitted to the DEQ and a copy placed in the operating
record no later than the 15th of the month following the reporting month.?

To avoid penalties, quarterly returns and fees for landfills must be submitted to the DEQ within
30 days of the end of the quarter.> A copy of the quarterly return must be maintained in the
operating record.

Copies of approved out-of-state waste disposal plans must be on file with the DEQ and
maintained in the operating record, as well as all correspondence to/from DEQ related to the
development of the approved plan.

The DEQ must be notified at least 5 working days in advance of any proposed changes to an
approved out-of-state waste disposal plan.

Copies of initial design capacity reports required by the New Source Performance Standards
(NSPS), as well as required updates to the design capacity, must be submitted to the DEQ and
placed in the operating record.

Copies of all test results required by NSPS must be submitted to DEQ and maintained in the
operating record.

Landfills accepting asbestos must maintain the records identified in the Management of Friable
Asbestos guidance document.

Subchapter 25 - Closure and Post-Closure Care

Copies of closure and post-closure plans, all amendments, maps, drawings, construction plans,
QA/QC reports, legal access documents, etc. required by the plans must be submitted to the
DEQ and maintained in the operating record. All correspondence to/from the DEQ related to the
permit application must also be maintained in the operating record.

Documentation of all activities performed for closure must be submitted to the DEQ with the
final closure report and placed in the operating record.

A copy of the land records notice as recorded must be submitted to the DEQ at the conclusion of
closure activities.

All correspondence to/from the DEQ related to closure and/or post-closure activities must be
maintained in the operating record.

No later than April 1st of each year, a post-closure maintenance and monitoring report must be
submitted to the DEQ, and a copy placed in the operating record.

At the conclusion of post-closure, a Certification of Post-closure Performance must be
submitted to the DEQ.

2 Monthly reports are not required to be submitted to the DEQ for large NHIW generator landfills, generator owned
and operated NHIW monofills, transfer stations, and processing facilities (including incinerators and regulated
medical waste facilities). However, records identifying the amount of waste received must be maintained in the
operating record and made available to DEQ upon request.

% Returns and fees submitted later than this are subject to penalties and are not eligible for the handling waiver.

DEQ Guidance on Recordkeeping and Reporting
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STORM WATER RUN-ON/RUN-OFF PLAN
MCALESTER ARMY AMMUNITION PLANT

l. Introduction

The McAlester Army Ammunitions Plant Landfill (Landfill) is owned by the U.S. Government
and is operated by McAlester Army Ammunitions Plant (MCAAP) personnel. The Landfill
operates under Oklahoma Department of Environmental Quality (ODEQ) Solid Waste Permit
Number 3561014. The Landfill only accepts non-hazardous industrial waste from operations at
the MCAAP in accordance with the permit.

Wastes disposed at the Landfill include:

e Empty cardboard boxes

e Plastic bottles

e Empty crushed cans of paint, paint thinner, etc.

e Metal turnings coated with machine oil

e Inert plastic material

e Small volumes of sandwich wrappings and pop bottles
e Containerized asbestos

e Water treatment plant clarifier sludge/filter backwash
e Sewage sludge

In accordance with Oklahoma Administrative Code (OAC) 252:515-17-2, all active landfill
disposal facilities in the State of Oklahoma shall be designed, constructed, and maintained with:
(1) a run-on control system to prevent flow onto active protions of the facility during the peak
diascharge from a 24-hr, 25-year storm; and (2) a run-off control system with sufficient capacity
to collect and control all contaminated stornmwater resulting from a 24-hour, 25-year storm.

This Run-On and Run-Off Control Plan has been prepared to satisfy the rquirements of this statute.

I1. Run-On Controls

OAC 252:515-17-2(1) requires existing non-hazardous industrial waste (NHIW) disposal facilities
to design, construct, operate and maintain a run-on control system to prevent the flow onto the
active portion of the Landfill during the peak discharge from a 24-hour, 25-year storm event. In
order to verify that the Landfill complies with the run-on control system requirements, drainage
calculations were performed assuming a 25-year, 24-hour storm precipitation of 7.5 inches, based
on the current National U.S. Geological Survey (USGS) Rainfall Summary. Drainage calculations
are provided in Appendix 4 of the RCRA-D Landfill Permit.

To prevent run-on flow from a 24-hour, 25-year storm event from entering the active portion of
the landfill during operations, run-on water will be directed around the perimeter of the Landfill.
The perimeter storm water infrastructure is designed to be constructed at higher elevations than
the surrounding terrain. The perimeter ditch and storm water pond are also bordered by berms that
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would prevent run-on from a 24-hour, 25-year storm event.
I11. Run-Off Controls

OAC 252:517-13-2(2) requires existing NHIW landfill facilities to design, construct, operate and
maintain a run-off control system from the active portion of the Landfill to collect and control at
least the water volume resulting from a 24-hour, 25-year storm. Run-off from the capped portions
of the Landfill is designed to run along diversion ditches, down chutes, and perimeter storm
channels, and subsequently into a surface impoundment designed to control runoff from a 24-hour,
25-year storm event. As the Landfill is constructed, the perimeter storm water channels will be
extended around the vertical expansion.

Storm water run-off from the active working face will be contained within the waste disposal area
using temporary berms. Diversion berms and ditches will be utilized to minimize the amount of
storm water that enters active disposal areas. The berms and ditches will be moved as the working
face changes, keeping any storm water that contacts waste within the open face of the landfill.
Non-active areas will be covered with daily intermediate cover to reduce infiltration of storm
water.

Storm water that comes into contact with waste will be considered leachate and will be contained
within the waste disposal area using temporary berms. The leachate will be allowed to evaporate
or infiltrate the active portion of the Landfill. Should the leachate fail to evaporate or becomes an
issue to contain, it will be transported offsite for disposal.

IV. Plan Amendments

In accordance with OAC 252:515-25-2(c)(2), MCAAP will amend this written Run-On and Run-
Off Control Plan at any time provided the revised plan is placed in the facility’s operating record.
MCAARP is required to amend this written Run-On and Run-Off Control Plan whenever there is a
permit modification that would substantially affect the closure or post-closure requirements or
duties.

V. Record Keeping Requirements

In accordance with OAC 252:515-19-40(a), MCAAP must maintain this Run-On and Run-Off
Control Plan in the facility operating record. Unless specified otherwise, each file must be retained
until the post-closure monitoring period is terminated. The landfill closure plan is provided in
Appendix 9.
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LANDFILL CLOSURE PLAN
MCALESTER ARMY AMMUNITION PLANT

I. Introduction

The McAlester Army Ammunitions Plant Landfill (Landfill) is owned by the U.S. Government
and is operated by McAlester Army Ammunitions Plant (MCAAP) personnel. The Landfill
operates under Oklahoma Department of Environmental Quality (ODEQ) Solid Waste Permit
Number 3561014 and is a Non-Hazardous Industrial Waste (NHIW) facility. The Landfill only
accepts non-hazardous industrial waste from operations at the MCAAP in accordance with the
permit.

Oklahoma Administrative Code (OAC) 252:515-25-31 requires that the Landfill be closed in
accordance with an approved plan and in a manner that minimizes the need for further maintenance
and controls and minimizes post-closure escape of waste and waste constituents to the
environment.

Closure requirements specific to the Landfill are presented in Section Il of this plan. More
specifically, Section Il addresses the design of the final cover system, grading plans for waste
disposal areas, soil budget, phased closure plans, contingencies for unexpected closure, ancillary
facilities, monitoring systems, and certification and notification requirements pertaining to closure.
Section |1l presents a general closure schedule associated with the planned sequential closure of
Landfill and associated closure activity timelines. Section IV addresses the estimated cost for
closure

I1. Closure Requirements

The MCAAP Landfill permit area will consist of approximately 49.279 acres. Once waste disposal
operations cease at the Landfill or as areas reach final design grades, closure procedures will be
initiated as outlined herein. The following subsections discuss the general landfill design, and the
activities and considerations required for proper closure of the facility.

A. General Landfill Design

The Landfill is permitted to handle industrial waste from operations at the MCAAP. These wastes
may include:

e Empty cardboard boxes

e Plastic bottles

e Empty crushed cans of paint, paint thinner, etc.

e Metal turnings coated with machine oil

e Inert plastic material

e Small volumes of sandwich wrappings and pop bottles
e Containerized asbestos

9-1 November 2019



MCALESTER ARMY AMMUNITION PLANT
LANDFILL CLOSURE PLAN

e Water treatment plant clarifier sludge/filter backwash
e Sewage sludge

A more detailed list is provided in Appendix 13.

The Landfill will continue with the progression of the trench landfilling until the footprint of the
proposed vertical expansion area is complete. The vertical expansion of the Landfill will occur in
a sequence of six phases as presented in Figure 9-1. Phase | will begin at the northern side of the
landfill, with each subsequent phase expanding to the south. As maximum slopes of four feet
horizontal to one foot vertical are achieved, the landfilling will progress to the south.

The entire permitted waste disposal area will be 49.279 acres, which represents the largest area of
the disposal facility requiring final cover during the active phase. It is anticipated that the final
cover will be installed in phases throughout the life of the facility. Based on the 2019 Permit
Modification Application, the total design capacity of the landfill is 1,652,651 cubic yards (cy),
which represents the maximum inventory of waste anticipated to ever be on-site during the active
life of the facility.

B. Final Cover System Description

The final cover will be constructed when or as the final elevations of waste placement are achieved.
Terraces and storm water management structures will be constructed as the final cover is installed.
The final cover will consist of a uniform layer of low shrink-swell clay equivalent to the natural
liner material and will be compacted in no more than 8-inch lifts to a depth of 2 feet over the entire
surface of the Landfill. A 12-inch layer of soil suitable for topsoil and capable of sustaining plant
growth will be placed on the clay cover and vegetated. The final cover vegetation must be
effective, long-lasting, and capable of self-regeneration and plant succession. Vegetation shall
consist of species that are equal or superior to native vegetation during each season of the year.
Permanent or interim vegetation shall be established in areas that have been undisturbed for 90
days or more.

Should the Landfill close unexpectedly (prior to attaining final design contours), the final cover
will be applied to areas that have received waste after the area has been shaped and graded as
necessary. MCAAP will submit a permit modification application to ODEQ representing re-
designed final contours and permanent storm water structures prior to a premature closure of the
Landfill.

During the installation of the final cover system, the construction methods and material
consistency will be monitored, tested, and documented in accordance with current and applicable
regulatory requirements.

The final cover system for the Landfill will include a compacted earthen barrier layer overlain by
an erosion layer. Prior to installation of the compacted barrier layer, the subgrade will be prepared
by removing any established vegetative cover, then reworking any daily or intermediate cover
layers to provide a smooth, stable, uniformly graded subgrade surface for the construction of the
final cover system.
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The barrier layer will be at least 30 inches in thickness with a hydraulic conductivity no greater
than 1.0 x 10 centimeters per second (cm/sec) and will be constructed in accordance with the
following minimum standards:

e The material shall be substantially free of organics, frozen material, foreign objects, or other
deleterious materials;

e Earthen material selected for the construction of the barrier layer shall be demonstrated that
it will satisfy the hydraulic conductivity requirement;

e The largest particle size allowed shall be less than 2 inches in diameter;

e Earthen material shall be compacted in lifts that do not exceed 8 inches in a loose condition
and/or 6 inches in a compacted condition; and

e Lifts shall be moisture conditioned and compacted to the extent possible to achieve a
minimum in place density of 95% of the soil maximum dry density based on as standard
proctor analysis.

The erosion layer shall be a minimum of six inches in thickness and shall be placed as soon as
possible after the barrier layer is completed. Material to be used for the erosion layer will be of
sufficient quality to support vegetative growth. Soil enhancers (e.g., lime, fertilizer, etc.) are to be
applied as needed and if required. The exterior side-slopes of the completed Landfill will not
exceed 4:1 and the top of the landfill will be graded to a minimum slope of 4% to facilitate positive
drainage.

C. Final Grading Plan

The final grading plan associated with the Landfill is presented on Sheet C-4 of the Permit
Drawings. Generally, the final cover system will be graded to drain at a minimum slope of 4%
and a maximum slope of 25%. The top of the 4:1 slopes will be constructed to an elevation that
generally does not exceed 835 feet above mean sea level (msl). The maximum height of the
Landfill grading plan will generally not exceed 838 feet above msl.

The design of the final cover system includes provisions for storm water diversion swales and storm
water down chutes. The diversion swales, down chutes, and perimeter storm water channels will
assist in managing and controlling storm water run-off associated with the final cover system while
minimizing the potential for erosion. The diversion swale will generally be at least 18 inches in
height. The down chutes will consist of a 6-foot wide trapezoidal channel that is at least 18 inches
deep. The down chutes will be lined with a geotextile filter fabric/rip-rap, concrete revetment, or
equivalent high-velocity channel lining material. The final grading plan for the Landfill includes
provisions for perimeter drainage and access as shown on the Permit Drawings. The perimeter
storm water channel will consist of a trapezoidal channel at least 3 feet deep and 6 feet wide on
the south and west sides if the Landfill and 8 feet wide on the north and east sides of the Landfill.
The perimeter storm water channel will be lined with a geotextile filter fabric/rip-rap, concrete
revetment, or equivalent high velocity channel lining material.
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The existing storm water and process water impoundment east of the landfill and the proposed
relocated impoundment adjacent to eastern boundary of the landfill will manage storm water run-
off from the landfill area. All discharges storm water from the landfill will be via an Oklahoma
Pollutant Discharge Elimination System (OPDES) permitted outfall located on the east side of the
landfill site.

D. Soil Budget

An adequate quantity of soil material suitable for use as a compacted barrier layer is available
within the permit area. It is estimated that the final cover system will require roughly 140,275 cy
of material for the construction of the barrier layer (24-inch thickness) and erosion layer (12-inch
thickness).  The storm water control will require an additional 38,000 cy of earthen material;
therefore, the total amount of borrow volume required is approximately 433,871 cy. The total
volume of available borrow material has been calculated to be 584,387 cy.

E. Anticipated Phased Closure

The development plan for the Landfill consists of six phases as shown on the Permit Drawings
included in the August 2019 Permit Modification Application and previously discussed in this
Closure Plan. It is anticipated that as phases are developed and achieve final elevations, phased
closure will similarly be implemented.

Once the outer slopes of Phase 1 and 2 have reached final grades, it is anticipated that final cover
will be constructed over those areas either in phases or at one time. In a similar manner, Phases
3,4, 5, and 6 will be ready to receive final cover upon the outer slope of each phase attaining final
grade. Engineering plans for any proposed partial or phased closure project will be submitted to
ODEQ for approval prior to implementation.

F. Unexpected Closure

In the event that the landfill must close prior to reaching the landfill final grades, the following
procedures and standards shall apply.

e Engineering plans will be developed to address site closure at the time of unexpected
closure.

e Areas that have received waste shall be shaped and graded to a minimum slope of 4% and
a maximum slope of 4:1.

e Final cover shall be applied to all areas that have received waste to a minimum thickness
of 36 inches including a 24-inch barrier layer and 12-inch erosion layer (capable of
sustaining vegetative growth).

e Final cover drainage diversion swales should be installed for every 25 feet of vertical
landfill height on 4:1 side slopes. The drainage diversion swales should divert storm water
run-off to the down chutes described in previous sections.

o All areas disturbed by landfill activity including exempt fill areas shall be graded, shaped,
and seeded.
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e Erosion control mechanisms such as hay bales, silt fences, rip-rap, erosion control matting,
and channel lining shall be installed as needed and required to minimize erosion while
stabilizing surface soils.

Notification, certification, and reporting requirements per Section F shall apply to the unexpected
closure scenario.

G. Ancillary Facilities and Monitoring Systems

1. Surface Water Monitoring
Surface water will be monitored in accordance with the MCAAP’s current OPDES permit.

Numerous storm water drainage control structures will be constructed at the landfill. These
structures include perimeter channels, down chutes, and drainage diversion swales. Routine
maintenance must be conducted on these structures to ensure proper operation. These drainage
structures will be inspected in accordance with the facility's Storm Water Pollution Prevention
Plan (SWPPP). If erosion damage has occurred to a drainage structure, it will be repaired as soon
as possible. Temporary surface run-on and run-off control will be implemented as operationally
necessary to reduce the amount of run-on and run-off coming into contact with the active refuse
face of the landfill or to reduce erosion from disturbed areas of the site.

2. Groundwater Monitoring
Groundwater will be monitored in accordance with the approved Groundwater Monitoring Plan
for the Landfill, which is maintained in the facility's operating record.

H. Notification and Certification Requirements

MCAAP will notify ODEQ in writing prior to beginning any closure activities at the site. For any
partial or phased closure project, construction will be performed and monitored in accordance with
current and applicable regulatory requirements and a certification document will be prepared and
sealed by a professional engineer (PE) registered in the State of Oklahoma for submittal to ODEQ
providing the following items at minimum:

e Certification by the PE stating that the area was closed in accordance to the approved
Closure Plan, the permit, and applicable regulations;

e As-built drawings prepared by a professional land surveyor (PLS) documenting the
thicknesses of the barrier and erosion layers and providing as-built grades; and

e Related drawings, plans, or specifications, and narrative describing how closure was
performed.

Although final cover placement, QC, and certification may occur in phases, final closure of the
site will not occur until the entire landfill has been filled to the design contours or if waste disposal
operations cease at the site (whichever comes first). In accordance with OAC 252:515-25-33, final
closure shall begin within 90 days after the last receipt of waste or at the time ODEQ approves
amendments to the Closure Plan, whichever is later.
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Upon completion of the final closure for the entire site, a Certification of Final Closure shall be
prepared and sealed by a PE registered in the State of Oklahoma for submittal to ODEQ providing
the following items at minimum:

e Signature of the owner/operator;

e Certification by the PE stating that the area was closed according to the approved closure
plan, the permit, and applicable regulations;

e Related drawings, plans, or specifications, and narrative describing how closure was
performed and completed,

e As-built drawings prepared by a PLS documenting the thicknesses of the barrier and
erosion layers and providing final as-built grades; and

e A summary of the post-closure monitoring activities required and, if necessary, an updated
post-closure plan shall be submitted.

Once the closure has been accepted by ODEQ, a notice shall be recorded with the facility property
deed in Pittsburg County giving notice to any potential purchaser or lessee that the site was used
for the disposal of solid waste and has been closed. The notice shall specify the type, location, and
quantity of waste disposed. A copy of the notice is to be sent to ODEQ and maintained in the
facility permanent operating record. The notice must also state that the site will be monitored for
a specified period, that a survey plat has been filed with ODEQ), and shall contain a prominent note
stating that the land has been used for solid waste disposal and that future uses may be restricted.

Final closure of the site must be approved by ODEQ in writing. After final closure certification
has been approved by ODEQ the post-closure care period will commence.

I11. Closure Schedule

As designed, the Landfill should provide useful waste disposal capacity for MCAAP for several
years. Additional airspace capacity provided by the August 2019 Permit Modification Application
is expected to provide the Landfill with space needed to operate through the year 2138 (119 years
as of January 1, 2019). The actual life of the facility will vary depending on factors such as actual
disposal rates, types of materials disposed, amount of daily and intermediate cover materials used,
the settlement and decomposition of in-place wastes, and the in-place density achieved over the
operational life of the facility. It is anticipated that final cover will be applied in phases as areas
reach the final design contours and are not at risk of disturbance from landfill activities.

ODEQ shall be notified in writing prior to the beginning of final closure of a facility or closure of
a disposal cell. Closure activities shall begin no later than 90 days after the final receipt of wastes
at the facility or final receipt of wastes into a disposal cell as applicable.

Closure activities will generally consist of the construction of the final cover system including
construction of required storm water controls and reclamation of soil borrow areas. Closure
activities shall be completed according to this Closure Plan within 180 days after closure activities
are initiated.

9-6 November 2019






MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 10
Historical Landfill Plates

November 2019



il o

®
(@]
A - 119
\ ES 9\ A 120
—ﬂ
. ELEVATION e o
b 747.6 . <
\ 8
\
\
: — - ]
. .‘ ‘ \
: '

ROAD B

o S AT S

PRELIMINARY CONTOUR MAP AND PLAN OF EXPLORATION

SCALE IN FEET.

100 0 100 200
H = H ‘r 1'

5.0 FOOT CONTOURS

75

ROAD

ASHLAND

E
O
O

—

LEGEND

AUGER BORING
ROCKBIT BORING
CORE BORING

MONITORING WELL

PERMEABILITY TEST

PIEZOMETER

PERMIT BOUNDARY
INTERMITTENT STREAMS

—T— TELEPHONE LINE

750
\) EXISTING GROUND ELEVATION

eswmewee 7|5 FEET SAFETY RADIUS

—

Revisions
Symbol Descriptions Date | Approved |
U.S. ARMY ENGINEER DISTRICT
m CORPS OF ENGINEERS H
TULSA, OKLAHOMA
Designed by: McALESTER ARMY AMMUNITION PLANT A

2 o
'

A S
L2 /
|Drawn by:

ﬂgm Coned,
Checked by

u/':‘):: }gu!.. .4 I{%f Ladecer]

McALESTER ,OKLAHOMA
SOLID WASTE LANDFILL

PRELIMINARY CONTOUR MAP AND
PLAN OF EXPLORATION

Submitted by: Scale: Sheet
AS SHOWN reference
Date: number:
Chief Geotechnical Branch
Dwg. Sheet
Code:

“_

of

PLATE |

?



780 88 | 13 ¥ 12 [ 90 118 780
& A A A PHASE IIL A @ [ DRAINAGE R
CLAY CAP 7 ‘ PHASE I ‘ CLAY CAP
CLASS WC LL PL PI %Fi /ﬁ .
157 | CLASS WC LD\PL PlL%F|= CLASS WC LL PL Pl %Fi
770 > n Y 7 E— " l g CLASS WC oL b1 %Fil 770
? e LR — | CLASS WC LL PL Pl %Fi % PO AEL S W p——— LEGEND
4 IX10 cem/sec — | CT\ 19'.:? 5&1 25 33 5%5.6 /gﬁﬁfs 223 92 2| 71 of— 7 — CH 237 70 22 48 93 | /CL-SH 26.9 78 23 55 97
s y = -_— i L.
= . _/_ } INER VSHALE (0%, T 2 aa=ys e f;;; SHALE & =, = = 99 O
760 xs | | \3:3 SHALE 14.8 51 23 2898.4 | — T . WORKING — TIRENGE. = 760 z g e
o == | = TREN o =3 P =" :
¥ pe L= \|4’ s | ‘la, L [ sHale 56 64_21 43 98 [ SR e e = 7] cv. FaT cLay
= L_' \__Il“t‘——- — T TRy = . il e ST (TS ' — '
= 5 o R W T = —=| SHALE 14.5 62 25 37 98 ZZ[SHALE 4.5 55 24 31 97 | g
750 = 4x10 em/sec——loua e 108 54 23 31987 |- = ' = =2 750 =7 sHaLE
G i = o= = =7 == = =
E = = 23 o S “~| SILTSTONE
740 = = = = = = 740 :
" '?-_"_-»--'_- ::-:: .;:3‘ ::E‘ :::: 61787 Ed - A AUGER BORING
o o == = s= = = o
> == = == 5 B = > B, A BRRE
o = == == == = = © Y_\ WATER TABLE WITH
z 730 =] BRY ——| DRY ——J DRY = ——=| DRY o= 730 = DATE OF MEASUREMENT
E ==] DRY s, o o =
z 720 : I e == 720 =z
S pROJECTES — — = =
®) RATA Al = ©
- G © o s -
c aren BEC -~ Thwe W = <
w 710 ﬂ,.ﬂf% -\23 =] TI0 o
s 2o - — wETwE = RREL
700 = 700
A ___'E s
690 =5 690
it
680 o 680
670 670
SECTION @
SCALE IN FEET
100 0 100 200
=== = :
|08 1O 93 94 92 9Ol 105
. (-DRAINAGE T e & . . . AI DRAINAGE
270 | \/“ CLASS WC LL PL Pl %Fi ‘ Class WC LL PL Pl %Ei I ASHLAND Rd. 270
/ —~\/ | CLAY CAP CLAY CAP \BRA|NAGE et
7 \ 1S CLASS WC LL PL Pl %F é
w %F i o ;
? \ / S‘:HLL{\[TE\IB-O 75 2349..96 CLASS WC LL PL Pl %FI DRAINAGE 1 /, //an85 WC LL PL Pl %Fil
' Z;‘ S — DRAINAGE 57 e CL-SH |7.8 70 22 48 9¢
760 = = > /] CHS21.0_59 2435978 / CLAY = Loy
) \ '::E SHALE 5.1 59 23—36_ 98 / CLAY oo kB 536 en ________/__ > _/_’~SHALE 9.3 %6 23 33 98 /:3
== . =| TRENCH 2 ASHALE i = ;a\ Sl —=| TRENCH 12 PHASE II = -
== — ==l pHASE I -8 S i ==| SHALE I6.1 52-22 30976 b —|SHALE 13.6 56 24 32 = a
750 - =5 . L2190 _omfsec :_L}EEN_CL'*’ == /_)GL"/L— =il < s M “Z|SHALE 153 65 25 401000 750 >
| o == TZ|SHALE 19.3 56 26 30 99 == = | ie < e
== == == == = = V 41687 |3 £
740 = - = = sIE8° | = < 740 [ N —
gy £easy -7 — ] == 6-17-87 — - = = p— L
:::: :::,: 3 X1I0 cm/sec — T o= = = S be
= = - = = = 2 — = :
== == = -2 SHALE 122 43 2| 22968 |=—= o =5 =) Revision
730 = _Y = = = == T T 730 E Heviions
, = WL PROJECTED —| DRY == == i R =23 = S Symbol Descriptions Date Approved
==| FROM MW-23 0 == o > = = 5
== &= =lopy - == = ey o U.S. ARMY ENGINEER DISTRICT
= L |== — == — == m CORPS OF ENGINEERS H
720 e e DRY ke == - 720 TULSA, OKLAHOMA
e == ECTE?....- i = — I
——1 DRY 4 PROJ e — :
EAR\NG SI_@TE-" i Designed by: / McALESTER ARMY AMMUNITION PLANT
. =
areR BEER Wit N MCALESTER , OKLAHOMA
210 3 s e 710 Drawn by: SOLID WASTE LANDFILL
2etd] fomag” NORTH - SOUTH GEOLOGIC
SECTION /5 R CROSS SECTIONS
ﬁﬂd&;)/ 5"”‘/}”}’
SCALE IN FEET . Submitted by: Scale: Sheet
100 0 100 200 e B relerench
= ‘ Date: number:
e ] e B | 1 Chief Geotechnical Branch|
Dwag. Sheet of
- Code:

5 4 5 ’ 3 | 2 1 PLATE 2




117 13 93 [14
L DRAINAGE - ® - N Y =
‘ CLASS WC LL PL Pl %Fi PHASE T
ROAD B ———
% % — [} Closs wWNC LL PL Pl %Fi
LI Z S\ﬁkf‘é 28.0 99 22 77 95 rro
A\
—|SHALE 14.7 64 24 40 98 T CLASS WC LL PL Pl %Fi
=4 TRENCH 7 — -
760 == ZZ| SHALE 4.8 5| |2 | . __\\¥_ DRAINAGE | 760
= \ IX10 "em/sec - =3 \workin' | 13! | 1] 7k T ¥ ﬁg——
=2 e Sy Sl T ) £ TRENCH’ FlcL-sH 18.6 58 23 35 98 g FOR LEGEND : SEE PLATE NO. 2
= axio Tenie e B L] L J = a8 18 o) 2T —=
750 == | SHALE 198 54 23 3| S o e R N T I ol = 750
=y = -8 =| SHALE 19.3 56 26 30 99 =
T = 2X 10 cm/sec — Rk
=2 = SHALE 134 49 22 27 96.4 = o=
~ 740 | = = I 6787 [ L
: == = == = o
> == — == Fe= >
2 = = = Ko %)
Z == e = = z
= A e == orY =5 = 730 ~
w = 3X10 "em/sec - =7 = {0
Ll ] g oy
b B — = -
z — — = PR =
- 120 sl ~ — DRY — e 720
| ——— =k — et gl 2
w o \\T ’E__ s "
a 710 =l eN Mw____,.,- 710 o
[ -+ — S -\'\NE = r——
it BE —_—
== ECTED -
= pROJEY —
— P ———
2= QEER"’!
700 e gEARING _= L,
== WATER —
s o
S
_._—..___....--
690 3 690
o
680 = 680
670 670
SECTWON42i)
SCALE IN FEET
100 0 100 200
o 1R v i -
104 90 9l 106 120
A PHASE II A A A A
i
780 ‘ﬁ_AsswL Pl %FI 780
i CLAY Rallifoo
% CLM33.8 32 18~14_83.8 PHASE II
e | 3 CAP i
. -8 _;_-_-// CL| . 21.4T 52122 _30 94.2 CLASS WC LL PL Pl %Fi CLAY CLASS WC LL PL Pl %Fi
(| 9%10 “emsseci [L ‘ l | JCAP
770 = - I o) F 15
::iSHA;_E‘ I?.’? ST\ 27‘ 32’ 197.1 DRAINAGE CLASS WC LL PL Pl %Fi | “\ 770
?i\ | o ] | | | a8 93 ACCESS ROA%Z e i i ,// e
-6 = -:—_:: , \ l I ’ : 7 I H m CLAY \
-~ 760 I XIO cm/sec— |=-f, ‘ 2 l 2 3 5 7 9 158 63 23 40 89 W
Sl :::Z:S_HﬁLEL.Ig.[ 40 19 LZJI E'fjs _I ’ = //l(':i ,s‘Halgl)‘g,s 5{6423 33\_98!_ H ! |I Il _—JSHALE Z\ 760 =
. L [—= e I -. I .y e =i ===
(&) — S p. | I - .
z 1 = L-‘ = = Py T 1 L] L.’ L_’ ~{SHALE 16.4 58 24 33 97\4 x
= 750 = —[SHALE 145 55 24 31 97 e {0 O O L] L = == =
w 90 “=ISHALE 96 38 19 19 97.6 =z ' =[SHALE= 15.6 56 24 Sc 99 = == 750
uw = = = o == -
- < = = Z: =
Y el i — e — z
Z 740 == e 4-9-87| | 4-9-37\ =5 = -
5 = = = == =
S = = =z e g Revisions
w - = §f = = Symbol Descriptions Date | Approved
¥ 730 = W = = = =
E&.R\NG - o= == e m CORPS OF ENGINEERS H
WATER e = S == TULSA, OKLAHOMA
etted ] =7 . :
720 PROS == == 720 Designed by: _ McALESTER ARMY AMMUNITION PLANT
. TRk W M/// ¥ McALESTER , OKLAHOMA
ool e EAST — WEST GEOLOGIC
SECTION 5 Checked by
T2 o Buiked CROSS SECTIONS
SCALE IN FEET Submitted by: Scale: Sheet
100 0 100 200 AS SHOWN reference
= o= Date: number:
e = < | | 1 Chief Geotechnical Branch
Dwg. Sheet of
Code: '

PLATE 3




A“9 ‘IZO

(22

LEGEND D

A AUGER BORING
@® CORE BORING

O MONITORING WELL

Ll | _ r__

Revisions
Symbol Descriptions Date | Approved |
U.S. ARMY ENGINEER DISTRICT
a m CORPS OF ENGINEERS M
g TULSA, OKLAHOMA
o
Designed by:
Gt 39;” Yy /K McALESTER ARMY AMMUNITION PLANT A
z // Wep, Syar McALESTER ,0KLAHOMA
=3 rawn by 7 SOLID WASTE LANDFILL
> 6@ -
w
DEPTH CONTOURS OF GROUNDWATER BEARING STRATA % W""‘%
Checked by’ ’ DEPTH CONTOURS OF GROUNDWATER
SCALE IN FEET Yo T ces H Buushad BEARING STRATA
100 0 100 200 Submitted by: Scale: Sheet
N M } ; AS SHOWN reference
Date: number:
0.0 FOOT CONTOURS Chief,Geotechnical Branch
Dwg. Sheet of
Code:

PLATE 4

5 T D o




108

AT729.69
10-1-87

MW-123
729.69
10-1-87

109

119 B
122 . 742‘;267 Y A 743,96
A 7412 g 1a-2 ML 4-14-87
4-14-87 ~
3 o
\ e
Y
% 3
\ | e
\ 5 e
\ =
i
X
\
\ \\\__ A
X
& 21
/ | "
\ 741.63 | A - 106 gg;ig}
- 4-13-87 742 .48 10-1-87
3 'GB 8-24-87
@) 741,41
'\8'24'87
114 N
740.00 ~
8-24-87 B
TR = i
/ —_—
2
~
\ /
9l /[
A 742.8| '\ oF 05 A
4-15-87
b \ 743.3
- - 8-24-87
L ¥—
s |
e S
74,
%0 g e—

POTENTIOMETRIC SURFACE

SCALE IN FEET
100 0 100 200

B ] =
2.0 FOOT CONTOURS

al

ASHLAND ROAD

LEGEND

AUGER BORING
ROCKBIT BORING
CORE BORING

A
|
®
O MONITORING WELL

PERMEABILITY TEST

PIEZOMETER

PERMIT BOUNDRY

106 HOLE NUMBER

74

2.48 ELEVATION OF GROUNDWATER

8-24-87 DATE OF READING

—_ T
Revisions
Symbol Descriptions Date | Approved
U.S. ARMY ENGINEER DISTRICT
H CORPS OF ENGINEERS m
TULSA, OKLAHOMA
Design/ed by: McALESTER ARMY AMMUNITION PLANT A
4// ,‘/{( ///—/ " McALESTER ,O0KLAHOMA
[ y = L WY r—
rawn by: SOLID WASTE LANDFILL
TP
Checked py: POTENTIOMETRIC SURFACE

[t W Beotatt

Submitted by:

Chief,Geotechnical Branch

11 |}

Scale: Sheet
AS SHOWN reference
Date: number:
Dwag. Sheet
Code: |




PHASE 1
3' MINIMUM FINAL COVER TRENCH TRENCH CENTERLINE OF TRENCH TOTAL TRENCH WIDTH MAX. MIN.
AT T 1:ll{,wlmﬂmmlﬂ:lmmmmmf:m//,,, \\ NO. LENGTKH FROM ORIGIN (A) OR (B) PLUS 7 FOOT BUFFER DEPTH DEPTH
NATURAL SOIL LINE %P I/,,,,, Qy »  NO STEEPER
NS AR 1 500 20.5(A) 48 8
4 2 Ol 2 500’ 310.0 (A) 48’ 14' 8
D @//,,,,/ 3 500’ 358.2(A) 48’ 14' g8
W ; Sty ’/i//,,,,/ 4 500" 261.7(A) 48’ 14’ 8’
% B, ”"I & _m— SLOPED TO DRAIN (.006=3'IN 500' 5 500’ 407.0(A) 49’ 15’ 8’
A\ _l 6 500’ 213.5(A) 48’ 14’ g
- 500/ - 7 500" 455.2(A) 48’ 14’ 8’
8 500’ 165.2(A) 48’ 14’ 8’
SRENICHS ea 9 500’ 503.5(A) 48’ 14’ 8'
10 500’ 117.0(A) 48’ 14’ 8’
| e FIVAL CONTOUR TO CONFORM_TO ORIGINAL CONTOUR PLUS 3FEET + (%T$LLﬁ:§§;:i;:-§:: 11; :gg’ .":5{")8177((:)) :g' 1:' z-
3 MINIMUM DRAI ’ ’ ’ ?
TR 1= g NATURAL SOIL LINE -“ 13 500, GOO‘O(A) 48. 14. 10.
r \ _— 14 500 133.5(B) 52 18 13
; \ e &/ 0 15 500’ 185.0(B) 51" 17' 14'
5 SIDE SLOPE  \ PROPOSED 1 P sy~ P P | 16 500’ 81.5(B) 52 18’ 15
FARIES 2 CONSTANT & %7 — = ! ’ : 2
| \ TRENCH R4 R4 = 2 17 500 235.5(B) 50 16 14
\ L e Tt TR R, o g e 18 500’ 29.5(B) 52' 18’ 13
SIS &/ R s 190 195’ 649.5(A) 48’ 14’ 13"
l_‘ 27' STANDARD _Jj . T o A e S e o ‘ < 19b 280’ 285.5(B) 50’ 16’ 14
58 ’{;;7 .{07 . |J _E‘
SECHIGN. @=n o -0 L L EL e e L T T R R R N R e e e e L e e M u
) AR/ &) Tl le ~ AR |7 PHASE | |
= ] }) = :/_ == % TRENCH  TRENCH  CENTERLINE OF TRENCH  TOTAL TRENCH WIDTH MAX. MIN.
""g—k_ <~ S - N NI N R | NO. LENGTH FROM ORIGIN (C) PLUS 7 FOOT BUFFER  DEPTH DEPTH
&/ <] e 1 500’ 26.5' 46" 12 7
_____________ 2 483" 318.0° 49’ 15' 10°
\Q ’é"/ "‘97 < \ 3 442’ 366.5’ 48’ 14’ 10
LOCAT ION T = —— — — 4 500" 269.0° 49’ 15 9’
== </ N ~/ ]\ © \ 5 402’ 414.5' 48' 14’ 10'
-~ \ ’ L L ’ ’
_ . 5 N Em=== ;7 —— e e 6 500 220.0° 49’ 15' 8
a K &/ ® \ 7 375 462.5 48 14 10
(A) 534,760.0 2,605,606.0 - = - == — = = — — — — = \ 8 500" 171 0" e . 8
(B) 534,506.0 2,604,941.0 18 3/ &/ o | 9 350’ 510.0" 47" 13’ 9
(C) 533,829.0 2,505,_305.0 ,-— —_ :’— — =& F o N v_... .,__; 10 500" 122.0’ 49’ 15 7
i e R % [ & R R o 11 332 557.0 47" 13" 9
#0390 RN e < S e _«,;/_ —= LT N 12 500’ 73.5' 48’ 14' 6’
S - . &/ B 13 317 604.0° 47’ 13 9’
“YORIGIN (C) \ - iy
i pmen e 1 o e PHASE | | |
(,f L2 TRENCH  TRENCH  CENTERLINE OF TRENCH  TOTAL TRENCH WIDTH MAX. MIN.
g | NO. LENGTH  FROM ORIGIN (D) OR (E) PLUS 7 FOOT BUFFER  DEPTH DEPTH
| 1 500’ 19.0(D) 45’ 11" 9’
T AN Bl . e
go L U b 4 500’ 61.5(E) 44’ 10’ 8’
&/ &/ ,@jﬂ_ﬁ -~ 5 500’ 111.0(D) 47' 3 10°
- —_ — = — — = — — T 6 500’ 105.5(E) 44' 10’ 8’
L i\ 2 | 7 500’ 158.5(D) 48’ 14’ 1’
————————————— 8 500’ 150.0(E) 45' 11’ 9’
N & Al |e 9 500’ 206.5(D) 48’ 14 1’
e e e o S = = 10 500’ 195.0(E) 45' 11’ 1’
- 8 2 ¢ ~ ) 1 500° 255.0(D) 49’ 15' 12°
Gt B o o L i ] e
> o ) ' : ; 16’ 12’
S == _ 14 495 286.5(E) 4 122
e e o IR T AT ! Sy S 500' 355.0(D) 51 ’ 17' 12.
EN N e o 16 487 332.5(E) 46 13 12
______________ 17 500 406.5(D) 52’ 18’ 13
‘%‘-'\ x‘%‘-\ o 0 18 479’ 379.0(E) 47 13 13’
— 19 500’ 459.0(D) 53’ 19’ 14’
et f.;'\ e e —\-;_ b ~ 20 471" 426.0(E) 47 13 13
FoTAL. TRENCH WiTH . . - bourin oMY YRl T o . s o D L o e e e e e o e o e TER 22; igg' i%g(lg) ig 19' 14
pvmoun (Cpus 7 roor surre e B BT e s e -
2:1 FILL (SEE TADLE FOR 'DIUREEEEEESY - A, o MR L el A Y L el T e T e T RS L R L o e et e e i e e e s — 3 ; ’
TRENCH SLOPE FILL TRENCH £ = 5 2 3 = 24 454 520.5(E) 48’ 14’ 13
NUMBER\ /] E = - 25 500’ 620.0(D) 55' 21" 15°
_________ s ] it o s se S0 S SR s e Foe o S S 26 400’ 569.0(E) 49’ 15’ 14'
= & S/ % €\ 3 R
—————————— — q e — — — — — — — — — e— e e e e =
2\ ) 3
,L_Ej'-‘;_.l+
ot Revisions
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\ . U.S. ARMY ENGINEER DISTRICT
K m CORPS OF ENGINEERS m
N < TULSA, OKLAHOMA
M @
TEe . Des?nethﬁ/j McALESTER ARMY AMMUNITION PLANT
0 S e McALESTER ,0KLAHOMA
: = 4 st A / / [ = x
PHASE Il 3 éa;’m o = SOLID WASTE LANDFILL
s o 49 “
'& b o
< W/mw%
TRENCH DESIGN AND EXCAVATION PLAN Cheoredlr TRENCH DESIGN AND EXCAVATION PLAN
SCALE IN FEET S W e b
100 0 100 200 Submitted by: Scale: Sheet Invitation No. DACA 56-  -B-
= = i 1 AS SHOWN reference
Date: number: Contract No. DACA 56- -C-
= Chief, Geotechnical Branch
Dwg. Sheet of
Code: ) I
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HHH | ]
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NOTES:

. 2 FOOT CONTOURS ARE

x
b
E 3

INTERPOLATED FROM 5 FOOT CONTOURS.

2. ONE FOOT CONTOURS ARE SHOWN IN BOTTOM OF TRENCHS.
CONTOURS ON TRENCH WALLS ARE DELETED FOR SIMPLICITY.
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U.S. ARMY ENGINEER DISTRICT

CORPS OF ENGINEERS
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Designed by: ,
it Js.
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Submitted by: Scale: Sheet
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NOTES:
. 2 FOOT CONTOURS ARE INTERPOLATED FROM 5 FOOT CONTOURS.

2. ONE FOOT CONTOURS ARE SHOWN IN BOTTOM OF TRENCHS.
CONTOURS ON TRENCH WALLS ARE DELETED FOR SIMPLICITY.
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2 i McALESTER ,0KLAHOMA
z /. /1T
g Drawn by: 7 SOLID WASTE LANDFILL
w
< el [orned.
PHASE I CLOSURE AND PHASE II DESIGN CONTOURS f?kdwf PHASE I CLOSURE AND
ecke :
SCALE IN FEET PHASE II DESIGN CONTOURS
100 0 100 200 Submitted by: Scale: Sheet
H H H rL i AS SHOWN reference
Date: number:
Chief,Geotechnical Branch
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CONTOURS ON TRENCH WALLS ARE DELETED FOR SIMPLICITY.
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= Drawn by: SOLID WASTE LANDFILL
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Ay LG, 1Y ARndt
Drawn by: - SOLID WASTE LANDFILL
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MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 11
Historical Geologic Logs

November 2019
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-~ - HOLE _tio.-'aa o
INSTALLATION SHEED 4
DRILLING LOG SOUTHWEST McALESTER o |\ ses
1. PROECT 0. AND oF BIT 55" AUGER
LANDFILL SITING (SECTION 30) T1. DATUM FOR ELEVATIGN SHOWN  (TBW o MSL)
> 42 35 2604788.70 AR ACTRENS TESUTIoN OF BRI =
3 DRLLMG AGENCY  muLsA DISTRICT FAILNG 1500
S. NAME OF DRILLER 14 TOTAL NUMBER CORE 0
WYATT 15, ELEVATION GROUND WATER DRY 3/16/87
& DIRECTION OF HOLE 18, DATE HOLE STARTED
71 VERNCAL  CIINCUNED DEQ. FROM VERT. l 03/12/87 I 83/12/87
17. BLEVATION TOP OF HOLE 771.0
7. THCOWSS OF OVERBURDEN 7.0 18. TOTAL CORE RECOVERY FOR BORNG 100.0 x
& OEPTH DRLLED INTO ROCK 34.0 [10. STGNATURE OF INSPECTOR
©. TOTAL DEPTH OF HOLE 41.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR hﬂﬂ-“ﬁm‘
» [5.44 N?. % l-plllulo
[ ] Q (]
7 Jen @ eo - ) o= =
- BROWN, MOIST, WET 0.0~1.0. ATER LEVEL 3-16—87 —
- TAN GREEN, DRY MOD. FIRM 38.52° (MUD) -
- 1.0-7.0". MOVE OVER H C
- -2 * AUGER 0.0—41.0° L
— CLEANED OUT HOLE —
- HOLE OPEN TO 38.8° ~
4 =
— TYPE ZON —
- -3 AUGER 0.0- 10 |
] TOP OF ROCK SAMPLE DEPTH C
1764.0 — / J=-1 0.0~ 1.0 =
H— gsa-? »sn — 4. o&o 2 10- 40 [
8_— —7. S0, FIRM >3 w0~ 7.0 |
J——_110.5-24.0 GREEN TAN FIRM, DRY. a 4 7.0- 105 |-
. ==_=""124.0-41.0 DK. GRAY, DRY, VERY 5 105— 140 |
- —]FrRm. -8 140-170 |
i iy 7 17.0- 21.0
4= ] 8 210- 240 |
J=— 9 240- 270 F
<— 10 270- 04 I
12— — s 1 304- 340 .
S i 12 340- 375 |
—4— 13 375- 40 |
i -8 -
16— — —
._:__—_— -
4= -7 -
20— — -
+— -8 -
J— -
24— ] ~
J- -9 -
28 \— — -
- — J—10 -
I —
—==3 -
sa_d— — 4—12 -
T - —13 -
= — BOTTOM OF HOLE @ 41.0' —
10 | e ¥ =
ENG FORM PROJECT HOLE NO.
w1838 Previous enmons A cescLcTe LANDFILL SITING (SECTION JoL 88

(TRANSLUCENT)




HOLE NO. s0

INSTALLATION
DRILLING LOG SOUTHWEST McALESTER o V| serms
1. PRAECT | ANDFILL SITING (SECTION 30) 10 SZ= AND TYPE OF BT 5.57AUGER
11. DATUM FOR ELEVATION SHOWN (i or MSL)
= SR I T 260485840 e WA ACTRES GESGHATION & DL e
3 DRLLING AGENCY TULSA DISTRICT FAILNG 1500
A”.CI.‘E.'.JO- in)m-mw. %0 13 TOTAL NO OF OVER— lmw Iummo
ST OF DRLER 14 TOTAL NUMBER CORE DOXES 0
WYATT 18. ELEVATION GROUND WATER
8. DIRECTION OF HOLE 18. DATE HOLE STARTED couPLETER
O VERTICAL  CINCLINED DEG. FROM VERT. | 03/18/87 I 3/19/87
17. ELEVATION TOP OF HOLE 769.8
7. THCXNESS OF OVERBURDEN 4.5 16. TOTAL CORE RECOVERY FOR BORING 0.0 x
& DEPT™H ORLLED INTO ROCK 368.0 10, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 40.5 FLAMING
ELEVATION | DEPTH LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR hm ® of
Y NO. “’.".'.3..‘ ota, ¥ -':l:-vo
'] b [} d [ Ed a
— / CLAY cxg 80'0 — 45 1 =
— 0.0—1.5 BROWN ORANGE, MOIST HOLE DRY AT 37.1 AT TME |
] 1.5-4.5 TAN GREEN, MOIST. OF DRILLING. -
= TYPE - ZONE .._
- -2 AUGER o0- 405 [
7 // TOP OF ROCK SAMPLE DEPTH -
[765.1 J=1 00- 1.5 =
4— g{it:) é;"" — 40.5) 2 1.5- 45 |
= — EEN, WEA. MOD: FIRM 3 45— 75 I
— = —]WEATHERED 4.5-17.5. -3 -4 7.5 1.0 i
= _T|GREEN TAN, FIRM 17.5—24.5. -5 11.0- 14.5 [
—=—"JDK. GRAY, V. FIRM 24.5—40.5. J-6 14.5- 17.5 -
—|—— —|SANDSTONE 32.2, 33.0,37.0, 7 17.5- 21.0 —~
a ~j— —l38.0". -8 21.0- 245 [
[ 9 245- 280 K
i S 4 10 280- 310
-1 — 11 31.0- 34.0 ~
I aelion 12 34.0~- 380 [—
o 13 380~ 405 |
12— — -
3= —] -5 =
N, —— -
16— =] -6 -
—— i
J= = —7 =
20— —— -
I i -8 —
24— — C
—=— -9 —
28 I~ — ] -
b i : J—-10 —
38 = J-12 i
J- -
=z -
= = BoTTOM OF HOLE @ 40.5' 13 -
g an Tl — -
ENG FORM 1838 previous epmons ARE 0BsoLETE. PROECT HOLE NO.
NAR 71 LANDFILL SITING (SECTION 3 90

(TRAKSLUCENT)




"HOLE NO. 92

DRILLING LOG

DIVISION

SOUTHWEST

[T, PROJCT

LANDFILL SITING (SECTION 30)

10.

2 1o B « ) 2605414.90

3. DRILLING AGENCY

INSTALLATION

MCALESTER

oF 5.5 AUGER

11. DATUM FOR ELEVATION SHOWN o

1

s HOLE fe >y
“bﬂﬁ )M-&m

MSL
12. MANUFACTURER'S UESIGNATION OF DR
TULSA DISTRICT FAILNG 1500
13 TOTAL NO OF OVER- lms'nmsl:n13 lumsrumo
92

5, NAME OF DRILLER WYA

- |

14 TOTAL NUMBER CORT BOXES

18, ELEVATION GROUND WATER

6. DIRECTION OF HOLE

Of) VERTICAL  CCIINCUNED

mmmummm lnmosﬂﬁe?]mn%:s/ﬁ/n

17. ELEVATION TOP OF HOLE 757.9
7. THOMNESS or oveRsumoey 7.0 18. TOTAL CORE RECOVERY FOR BORNG 100.0 x
& DEPTH DRILLED INTO ROCK 335 19, SONATURE OF INSPECTOR .
9. TOTAL DEP™ OF HOLE 40.5 FLAMING
ELEVATION | DEPTH | LEGEND mmq:_oumu X CORE | BOX OR m%mn
(oot ExY NO. "".?.'l.... ota, ¥ segnifioant)
[} b, e 4 e [ ] 9
P / CLAY gCLg 80.0 - 7.0 -1 -
- 0.0—1.5 BROWN, MOIST, ENCOUNTERED WATER IN -
- 1.5-7.0 TAN GREEN, MOIST. SS STREAK 27.5-31.0". -
— INSTALLED PIEZOMETER TO |
- -2 DETERMINE WATER TABLE. -
4. TYPE ZONE C__
_ / AUGER 0.0~ 405 |
- . SAMPLE DEPTH -
-:4 HEE 2 NS
L en o - /1 TOP OF ROCK i % F
H—"—{SHALE gsu_l) ”Sm — 40.5) 4 70-108 |
a = —17.0-13. GREEN WEATHERED, 5 10.5—- 13.8 L
-] ———]MOD. FIRM. -4 J-68 13.5— 17.0 -
~— —13.5~-20.5 GREEN GRAY, FIRM. =7 17.0—- 20.5 —
<]— —120.5-40.5 DARK GRAY, VERY F:IRM -8 20.5— 24.0 —
——1— T|SANDSTONE STREAK 27.5-30.5 -9 24.0- 27.5 e
1= _T"1WET SHALE 27.5-31.5. =10 27.5- 31.0 -
—, =11 31.0- 340 -
=4 = 12 340- 370
1221~ —] J=5 =13 37.0—- 40.5 -
T -
d= - ) =
16— ] -
—_] —
ot i =7 -
20— = S
—=C : -8 -
24 = T ——
= s =
28— — C__
—e ] -
I -10 -
= -12 -
38 T — -~
= —
:____—': 13 —
J=_"1 sovTom of HOLE @ 40.5' -
vibX:] 40 11— — -
ENG FORM 1838 prevous emons are cssoete. PROJECT J&mno.
MAR Tt LANDAILL SITING (SECTION 92

(TRANSLUCENT)




DIVISION INSTALLATION 1
DRILLING LOG SOUTHWEST McALESTER or 1 SHEETS
TPROECT | \DFILL SITING (SECTION 30) o o BT 5.5 AUGER
11. DATUM FOR ELEVATION SHOWN QEIE)
= SRR JBE - = 260831670 AR ACTORENS DESGATON OF G —
3. DRLLING AGENCY TULSA DISTRICT FAILING 1500
X TOTAL NO OF OVER=— DISTURBED UNDISTURSED
< HOLE NG, IA-)M L) o 1 AL I 13 [ o
5. NAE OF DRLLER 14, TOTAL NUMBER CORE BOXES 0
WYATY 18. ELEVATION GROUND WATER DRY 3/16/87
6. DIRECTION OF HOLE 16. DATE HOLE STARTED ml‘%
OF] VERTICAL. CJWNCUNED DEG. FROM VERT. | ] 03/16/87 [ 3/16/87
17. BEVATION TOP OF HOLE 758.0
7. HOOESS oF oversuroen 5.0 8. TOTAL CORE RECOVERY FOR DORING 0.0 x
6. DEPTH ORRLED INTO ROCK 0.0 ['19. SIGNATURE OF INSPECTOR
@ TOTAL DEPTH OF HOLE 40.8 FLAMING
ELEVATION DEPTH LEGEND CLASSFICATION OF MATERIALS X CORE | BOX QR M%Md
] b g 4 [ N?. - ¥
= CLAY (é:L% (0.0 — 5.0) C
3/ 0.0-2.0 TAN, MOIST. —1 MOVED OR HOLE -
- 2.0-5.0 TAN GREEN, DRY. 6° AUGER 0.0'~40.8° ~
— HOLE OPEN TO 38.8° DRY |-
-~ -2 .
4] // RAIN 1800 HOURS il
bs3a X/ /| TP OF RO SAMPLE DEPH
== —SHALE (?H) go — 40.9) -1 00— 20 [
—TI——_—ISHALE. TAN GREEN, MOD FIRM, -2 20- 50 [
= ——lorRY  5.0-15.0 3 -3 50- 85 |
J=""_T1DARK GRAY, DRY, FIRM 4 85— 120 |
J— —15.0-40.9 -5 120- 150 |
a_~1— ——]FIRMER BELOW 32.0° -6 15.0- 185 |
= i -7 185 220 F
= 8 o- 250 |
= — 9 250- 285 L
s sy s 10 285 320 [
1 = 1 320- 330 F
J=—0 12 350-380 |
- 13  380-409% I
12— .
= -5 =
6= =] —
I -8 =
—t e —— =
—_— T —
I -
—_————— ] -
mE TS - -
- -8 -
24— T i
i o -9 =
28 1= T —
—= — 10 —
+ — 11 -
36— — i
1 - -12 =
T E
4= BoTTOM OF HOLE @ 40.9" 13 -
s} 40 1= — [~
ENG FORM PROECT HOLE NG
w1836 rrevous mmas At cesaurte LANDFILL SITING (SECTION sok a3

(TRANSLUCENT)




HOLE NO 94

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTHWEST McALESTER or 1 SHEETS
- —
T PRORGT DAL SITING (SECTION 30) 10. S O TYPE OF BT 5.5 AUGER
1. DATUM FOR ELEVATION SHOWN (78N or ML)
2 LOCKTON HJgmctes or Stethn) - 605384.10 S — MSL
3 DRLLNG AceNcY TULSA DISTRICT FAILNG 1500
4.&005:'».40. ‘M)Mumﬁ g4 13 TOTAL NO OF OVER- lm13 lmo
5. NAME OF DRILER 14, TOTAL NUMBER CORE BOXES 1 .,
WYATT 18, ELEVATION GROUND WATER E
6. DIRECTION OF HOLE 18. DATE HOLE STARTED Ml’%
O] VERTICAL  CItNCLINED DEG. FROM. VERT. [ 03/17/87 I 317/87]
17. ELEVATION TOP OF HOLE 763.2 A
7. THONESS oF ovieRsuroey 6.0 18 TOTAL CORE RECOVERY FOR BORNG 0.0 =]
8 DEPTH DRLLED INTO ROCK 34.0 15, SIGNATURE OF WSPECTOR - :
9. TOTAL DEPTH OF HOLE 40.0 FLAMING
ELEVATION | DEPTH LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR voie aoa, depth of ‘
9 b 'Y Ry < m-'- ota, ¥ sagpitom()
- ) (0.0 — 6 0 g
-// (a MOIST 0.0-2.5' 1 RAINING W/THUNDERSTORMS |- i
- cuw. TAN DRY 2.5-8.0 3-17-87 = RAINING UNTL |- |
— ' %ZPASS 0915 HOUR ~
] LL PL Pl $200 CLASS [
— 59 24 35 978 CH WATER LEVELS -
] gOLE DEP Ra¢ TIME -
a— -2 % B/ T IR —
] / TOP OF RISER -
7522 - // TOP OF ROCK SET UP OR HOLE -
—_—— — (TSH) gRo - 90) 6° AUGER 0.0—40.0° [
1= ERED, CLEANED OUT HOLE -
4 - MOD. F'RM. 6. 0-90 -3 OPEN TO 39.32 -
& ]~ — -
- -
754.2 = N SAMPLE DEPTH -
4T — SHALE (sa&é‘so - 15.5) -1 00- 25 [
- TAN, MOD. FIRM — o -2 25— 60 L
o FIRM DRY W/IRON CONCRETIONS -4 -3 6.0- 9.0 F
~— —{9.0~15.5 -4 9.0- 120 F 3
I i 5 12.0~ 15.5 -
12_TJ= T JLL PL PI XPASSING CLASS -8 15.5- 18.5 C
HJ--ls2 22 30 97.8 SH 7 18.5- 220 F -
o u— -8 220—- 255 |
1= — 5 -9 255- 200 I .
1 - 10 29.0—- 315 [
P i 11 31.5— 35.0 » %
J—_—— 12 350- 380 | 7
427 —— — 13 38.0— 40.0 C
16— — —|SHALE (SH) (15.5 — 22.0) ~
= —_TISHALE, GREEN GRAY, FIRM DRY L
—— —}15.5-22.0' -6 =
J— C 5
—]—T" TiU. PL Pi %PASS CLASS —
J- |43 21 22 974 SH -
L -7 -
b41.2 - -
—_'__ 22.0 — 40.0 -
4 — (DA&K( GRAY DRY) =
2 I - VERY FIRM ;8 [~
~4<~—ZJWL. PL Pl X PASS CLASS -
1T— —|430 21 22 ges8 SH -
—7— —iS.S. STREAK AT 38.6' [
= -9 -
28— —— -
I F |
— .:_ J—10 »
s - — C
I —— J-12 -
4 , 13 o
:— —| BOTTOM OF HOLE @ 40.0 o
723 2 (— =
ENG FORM PROJECT : HOLE NO.
w7 1836 Prevous mmass we cssause LANDFILL SITING (SECTION JoL 94

(TRANSLUCENT)




HOLE NO. 968
SEET 9

INSTALLATION h |
DRILLING LOG SOUTHWEST McALESTER ol | sees
PROET |, \DAILL SITING (SECTION 30) 9. 5= 5.5 AUGER
11. DATUM FOR ELEVATION SHOWN ii'ﬂ
i el 2605804.30 T AR RCTORERS DESGATION O DR e
3 ORLLNG AT n)LSA DISTRICT FAILNG 1500
«M.%:.r.u ‘M)M.mm o8 13 TOTAL NO OF OVER~ lm14 Imo
Nl OF DRLLER - 14, TOTAL NUMBER CORE BOXES 0
WYA 16, CLEVATION GROUND WATER
6. DIRECTION OF HOLE 18. DATE HOLE STARTED
O VERTICAL - CIINCLINED DEG. FROM VERT. [ 03/16/87 [ B3/16/87
- 17. LEVATION TOP OF HOLE 751.2
7. THOKNESS OF OVERBURDEN 2.5 18 TOTAL CORE RECOVERY FOR BORMNG 0.0 =
& DG omLED WTO oX 375 e SGUTORE &F NPT
8. TOTAL DEPTH OF HOLE 40.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATENIALS % CORE | BOX OR h%md
’ ERY NO. % ota, ¥ segnifioant)
[} b [y 4 ry [] F1
-4/, CLAY (C1) é&" - 2.5) -
- CLAY (CL-GM) BROWN, MOIST~WET 1 HOLE§ DEP. REM. TME |-
- 0.0.28 - 97°" 321 DRY osd2 |
7487 —/oe of rocx 108  350.02 DRY .
I ——JAE (m&ENz.s 18, 5)m 110 3717 DRY -
“— - ERED 109 5112 DRY -
4 T — MOST 22 58" 2 | 188 3852 muD osm |-
—J7 " T]SHALE,TAN GREEN,DRY,MOD. FIRM ~
i el - ST ) MOVED OVER HOLE -
T — 8" AUGER 0.0—40.0° ~
= HIT H20 AT 30.0° [
i i 3 | OPEN TO 30.0° ~
I et W.L 20.0° AT 1035 HOUR |-
& _J— — S
B i 6" AUGER 0.0-40.0 -
== — HIT H20 AT 30.0° -
—=— 4 | OPEN TO 30.0° i
J=== L gloE.zo; AT 1035 HR. -
—4— BACK FILLED W/SAND =
12— — 12.0' C
I i 1/2 BUCKET OF PELLETS TO |-
-— 105 4.39° STICKUP -
e a— -5 -
—J- SAMPLE DEPTH .
o -1 0.0- 25 |
7357 e S -2 25- 55 |
e e (DA& (155 — 29.8) -3 55- a5
= ey K GRAY, DRY, FIRM 4 85120 |
i -6 -5 120- 155 F
4 — IRON CONCRETIONS DOWN TO 24.5° 6 155- 185 |
- -7 18.5- 215 [
o -8 21.5- 245 K
i i -9 245- 280 |
J=—= 10  280- 00 [
20 71— — -7 =11 300~ 325 [
= i 12  325-380 F
J= — 13 .0- 390 |
e 14 39.0—~ 40.0 ~
o= ' - 5
24— = -
=+ - -
b i =
28 "= — il
:—— . —10 -
7218 —~ ] 5 -
—". . ~'| SANDSTONE (SS) (29.8 — 40.0 ~
. SANDSTONE& g(so -
. {|SOURCE H20 o =11 [
=) =
3. 13 -
b | o 3 BOTTOM OF HOLE AT 40.0° 14 -
ENG FORM PROJECT HOLE NO.
wan 1836 recvous cmoes s cssoume LANDFILL SITING (SECTION 3(* 96

(TRANSLIICENT)

-




ppoe INSTALLATION
DRILLING LOG SOUTHWEST McALESTER ol sen
10. SZE AND TYPE OF BIT 5 5°AUGER B
1, PROECT
. LANDFILL SITING (SECTION 30) T1. DATUM FOR ELEVATION SHOWN (W o 50)
) MSL
x %7£% 2608117.70 12 MANUFACTURER'S DESIGNATION OF DRILL
'3 DRILING AGENCY TULSA DISTRICT FAIUNG 1500
';—mu—ﬁji:o—-m* 13, TOTAL NO OF OVER~ OSTAREED, | ONGSTURSED
97
_"‘_"___)__W 14. TOTAL MAMBER CORE BOXES 0
G HAME OF ORLLR  yaTT 16. ELEVATION GROUND WATER DRY 3/18/87
oo O PE ve o verr | S [TV G 5 /87 | P83 1387
02 vEATCAL  CINGLNED 17. ELEVATION TOP OF HOLE 7.3
7. necoess of overeuroeN 7.0 18. TOTAL OORE RECOVERY FOR BORING 0.0 %
s, DEPTH DRILLED INTO ROCK 34.5 18, SIGNATURE OF INSPECTOR
s. TOTAL DEPTH OF HOLE 41.8 FLAMING
TLEVATION | DEPTH | LEGDND CLASSIFICATION OF MATERALS % cone | Bax om REMARKS
B e emam e
e [ ] ") L4 q
p / (0.0 - 7 1 -
— ORANE- ROWN, MOIST MOVED OVER HOLE -
- 6° AUGER 0.0—41.5' -
—_— G.AY CL-CH) MOIST, GREEN TAN -
- FEW GRAVEL CLEANED OUT HOLE b
- 1.5-7.0" -2 | HOLE OPEN TO 37.2° -
4 SAMPLE DEPTH -
= -1 0.0- 1.5 -
— ) -2 1.5~ 43 |
- 3 -3 45~ 70 &
— -4 7.0~ 10.8 .
— / TOP OF ROCK =5 10.5~ 14.0 -
84 3 - 4 ] 14.0—- 17.8 -
F— = smu: s_"] 7.0 - -7 175~ 210 [
& _J— —|sH EEN, DRY VEATHERED -8 21.0~ 24.5 l—
S Voo, Frm s -9 245- 280 |
—t— —{7.0-30.0 =10 28.0—~ 30.0 -
- — 11 300~ 335 I
—J— __"|FIRMER BELOW 14.0 12 33.5— 38.0 L
-t ] =13 38.0— 41.8 -
e -
e 3 — -6 =
4= -7 =
20— — _—
- - -8 -
24— = -
— — -9 —
= C
J=—— —10 -
413 T —
——— [SHALE (SH) (30.0 — 41.5 [
e e SHALE NARK MDAV 'V O ] -
J— N—-12 :
38— — i
S lion -13 —
x 4157~ "] BOTTOM OF HOLE AT 41.5 : -
ENG FORM PROJECT xlm NO.
wan 1836 Fewous moe wr cssa LANDFILL SITING (SECTION 97

(TRANSLUCEND)




HOLE ”NO. 98

DIVESION NSTALLATION "
DRILLING LOG SOUTHWEST MCALESTER w ! ' sems
TR | hAIl SITING (SECTION 30) 10. S MO TR F BT 5.57AUGER
1. DATUM FOR ELEVATION SHOWN (1B or W9
L Y el 2605168.00 AT ACTORETS DESaTON OF L ML
3 DRLLNG AENCY  1uLSA DISTRICT FAIUNG 1500 =
% FOE NO. (Aa dhown o srowhy e 7% TOTAL N0 OF oV —I'm' STWRBED . ]’m_—
and e o8 13
'S, NAME OF DRELLER 14, TOTAL NUMBER CORE BOXES 0
WYATT 15. ELEVATION GROUND WATER DRY 3/18/87
6. DIRECTION OF HOLE 16 DATE HOLE STAKTED ml%l
00 VERTICAL  CIINCUNED DEQ. FROM VERT. l 03/12/87 I /12/87
17. ELEVATION TOP OF HOLE - 770.9
7. THOOESS oF oveRmumoeN 7.3 18 TOTAL CORE RECOVERY FOR BORING 0.0 x
& OEPTH ORILED INTO ROCK 33.5 [0, SGMATUNE OF INSPECTOR
& TOTAL DEPTH OF HOLE 41.0 FLAMING
ELEVATION | OEF™W | LEGEO QLASSFICATION OF MATERALS % CoRE | Box o AR v
Demitn) NRL | Ohore s sopnitend)
'] » ['] 4 '] { 'S
-/ CLAY (CL) ’So.o - 7.5) -1 L
- CLAY (CL—~ML) BROWN MOIST--WET MOVED OVER HOLE -
- 0.0—-1.% 8° AUGER 0.0'-41.0° »
— CLAY gQL-GI) BROWN MOIST CLEANED OUT HOLE o
-~ 1.5-7. 2 HOLE OPEN TO 38.2° DRY -
] : SAMPLE DEPTH ~
L — 1 0.0—- 1.8 I
- - =2 1.5—- 435 —
- 3 45— 7.8 ~
- -4 75-10 [
=7/ =8 Em
- // TOP OF ROCK 7 17.5- 21,0 -
R34 - 4 -8 21.0— 240 -
A _JT T TISHALE S'SAH}) g.S - 41.0) -9 24.0—- 275 M-
-t —— I SHALE EEN, MOD. FIRM, =10 27.5- 31.0 b
——— ] WEATHERED DRY. 7.8-21.0 4 =11 31.0— 34.5 -
- —] =12 34.5- 38.0 C
— " TISHALE, DARK GRAY,VERY FIRM =13 38.0— 41.0 I
- —121.0-41.0 -
122 = —
—, ] -5 -
= — WL 3-16-87, 0800, 38.2 DRY[C
—_— = i
16— = -6 -
i -7 =
20— = -
[ — L.
—— -8 =
#—— =
I o
——=] -9 —
—==3 ——
28— —] .
I i J~10 -
e 12 E_
T~ ——1 BOTTOM OF HOLE AT 41.0° 13 C
P = C
ENG FORM PROJECT 34»&::.&: NG
wa s LBS8 Fcvos SR A o LANDFILL SITING (SECTION 98



HOLE NO. 104

INSTALLATION
DRILLING LOG SOUTHWEST v McALESTER o 1 serrs
S
TRROEY DRI SITNG (SECTION 30) |1 SE AD TR OF B 5.5 AUGER
11. DATUM FOR ELEVATION SHOWN rir_f
2 WO SRy o o) 1690 MSL
T BRILING AGEHCY 12. MANUFACTUREN'S DESIGNATION OF DRl
TULSA DISTRICT FAILNG 1500
e 13 TOTAL NO OF OVER—
4.u.c'|‘.:.p.n ‘A-)-n-m' 104 me Tumsnmo
% NN OF DRUER 14. TOTAL NUMBER CORE BOXES 0
16. ELEVATION GROUND WATER DRY 3/9/87
& DIRECTION OF HOLE 16 DATE HOLE TARTED lm"B
B4 VERTICAL  T-JCUNED DEQ. FROM VERT. L 03/03/87 3/04/87
17. BLEVATON TOP OF HOLE 778.1
7. THONESS OF OVERBURDEN 7.5 18 TOTAL CORE RECOVERY FOR BORING 0.0 x
8. DEPTH DRILLED INTO ROCK 33.5 | 16, SIGNATURL OF INSPECTOR
8. TOTAL DE'TH OF HOLL 4.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % CORE | BOX OR REMARKS
RECOV- woter
Deerbtin) o | NG, i Kol 8- K
] b [ ] [ 1] 9
—/ /JCLAY (CL) (0.0 - 7.5 —
— MODERATELY SOFT, MOIST, MINOR 1 AUGERED 0.0-41.0. DID NOT |~
- SAND, LOW PLASTICITY. AT 2.4' SAMPLE 38.8—41.0°, HOLE |~
- CLAY IS STIFF, TAN—GREEN. ORY. SET PIEZOMETER. ~
- / MEASURED WATER LEVEL ON [
- 9 MAR 87, DRY. -
4;/ -2 SAMPLE DEPTH —
- -1 0.0- 24 |
3 2 24- 55 F
- . >3 55- 75 |
-] 4 75-1.0 |
. -3 -5 11.0— 14.0 -
=g 6 14.0- 175 |
706 - g 7 17.5- 200 |
& - — SHALE vsﬂ%&s - 4.0 -8 20.0- 230 |-
[ ED, BLOCKY, TAN— 9 230- 265 |
e . GREEN—GRAY AT 14.0". s 10 265 300 |
I- — 11 300~ 330 |
— I~ —|MODERATELY SOFT, SILTY, DARK 12 33.0- 360 §-
= _T"IGRAY BELOW 20.0". 13 380- 388 |
—— —_IVERY SILTY AT 34.0". —
J-—— —
12 0= -
[ J—5 -
e —
16— — -6 C
I—= -7 -
20— = -
+—- -
= ol J—-8 -
24 & — ‘ =
J= -9 =
- — =
e g 4-10 —
g -
J——T :
ot enmane  w— I_44 —
I 412 C—
38— —— i
= 13 -~
2579 | 4n A o BOTTOM OF HOLE AT 41.0". -
ENG FORM PROJECT OLuou: NO,
w7 1636 Prevous mmons ane cesauete LANDFILL SITING (SECTION 3 104




Th.

HULI NU, 104A

INSTALLATION 1
DRILLING LOG SOUTHWEST MCALESTER ol sers
7. PROKECT 70 SIE AND TYPE OF BT 5.5° AUGER
! LANDFILL SITING (SECTION 30) o DPEOF &7 S.5TAUGER
71. DATUM FOR ELEVATION SHOWN (1B o 1)
2 Lok (R « e 00441690 A S MsL
S DREIING AGDNCY T2 MANUFACTUREN'S DESIGNATIGN OF ORLL
j TULSA DISTRICT FAILING 1500
% HOLE NG. (As_shown @ drewhy tUs T3 TOTAL NO OF OVER— DiSTURND UNGESTURBED
S NAME OF DRELLER 14 TOTAL MUAMBER @_m 0
WYATT 18, ELEVATION GROUND WATER DRY (9 MAR 87)
6. DIRECTION OF HOLE 18, DATE HOLE STARTED COPLETR
O VERTICAL  CIINCLINED DEQ. FROM VERT. [ 03/03/°7I 3/04/87
17. ELEVATION TOP OF HOLE 778.1
7. THOOIESS OF oVERBWOEN 7.5 18, TOTAL CONE RECOVERY FOR SORNG 0.0 =
8. DEFTH ORLLED WNTO ROCK 13.7 18, SIGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 21.2 FLAMING
ELEVATION | OEPTH | LEGEND CLASIFICATION OF MATERALS % cont | sox o hm-ﬁ.’.d
(oomrtytion) ExY NO, m-u sa, ¥ segeifiomt)
[} [} [} 4 [ | I 4
3 DID NOT COLLECT SAMPLES FOR AUGERED 0.0—21.2". SET -
- HOLE, SEE LOG TO HOLE 104 FOR PIEZOMETER IN DRY HOLE. -
—] DESCRIPTION OF MATERIAL, HOLE DRY ON 9 MARCH 1987F .
4 ] ——
] il
a_ ] -
124 -
E -
16 —
20" _—
- BOTTOM OF HOLE E
—_— i
-] -
- —
24 A
28 ] . ol
— =
- -
— =
- —
3. -
3 -
— —
an =
ENG FORM PROJECT HoLE NOL
1838  Prevous eomas wr cesaeTE. LANDFILL SITING (SECTION 30) 104A

E




HOLE NO. 108

INSTALLATION
DRILLING LOG SOUTHWEST McALESTER or2 | SHEETS
T PRORCT “SE A TE F BT 5.5°AUCER
! LANDFILL SITING (SECTION 30) |1 OF BT S5.5TAUGER
. 11. DATUM FOR ELEVATION SHOWN ?ﬁrm
z W o Sethen) MSL
AT humd 2605354.70 I L
S DRILING AGENCT 12 MANUFACTURER'S DESIGNATION OF DRILL
TULSA DISTRICT FAILNG 1500
& HOLE ‘ 13 TOTAL NO OF | I D _ |
tH&E.NO. As shown e drowhyg Nie 108 AL OVER~- m15 uwmu-no
B A OF DRLLER 14. TOTAL NMUMBER CORE BOXES o
WYATY 18, ELEVATION GROUND WATER 26.4°(16 MARS7)
& OIRECTION OF HOLE 18, DATE HOLE STARTED CawLETEy
O VERTIGAL  CIMNCLIED DEG. FRON VERT. T 03/04/ °7J: 3/05/87
17. BLEVATION TOP OF HOLE 7689.0
7. THOKESS oF oveRsURDEN 5.5 18. TOTAL CORE RECOVERY FOR BORING 0.0 x
6. DEPTH DRLLED INTO ROCK 43.5 16, SGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 49.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASEIFICATION OF MATERIALS X CORE | 80X OR REMARKS
RECOV-—-
uioiw) Wt empam IS
[ ) » [} [ 1 q
= 0.0 — 5.5 =
—V S. gusm 7 MOIST, 1 AUGERED" 0.0-48.0". HIT =
e WATER AT 32.0'. SET PIE- |
e S‘nFF DAMP, MODERATE TO HIGH ZOMETER. MEASURED WATER =
— PLASTICITY, TAN-GREEN BELOW iN PIEZOMETER AT 26.4' ON |-
- 25 16 MARCH 1987. -
4] 42 SAMPLE DEPTH —
— -1 0.0- 2.5 -
- / 2 25~ 55 [
s | SO0 — £2 sx e F
T:_—_ vSEA%-lERED BLOCKY, SILTY 5 12.0— 15.5 o
o i —GREEN GRAY—GREEN BELOW -3 -8 15.5— 185 —
d——- - 12-0 7 185~ 220 |-
8]~ —T|MODERATE SOFT, GRAY TO DARK -8 220- 250 [
—— ___|GRAY BELOW 185" VERY SILTY, -9 25.0~ 285 |-
——— {WET 32.0-32.4". J-10 285- 320 |
a1 — =11 32.0— 35.0 ~
—_ T . 12 350- 380
8 13 38.0— 41.5 [~
o J-14 41.5— 45.0 -
IJ— - < J-15 450- 4900 I
12— — C .
= -5 =
16— —— -
4= 48 -
I i -
20— — 7 i
b -
i J-8 -
24 T —
J— -9 -
28 I~ — -
—=— 4-10 —
— ] —
—— — -
I e ——: J—-11 —
36T~ — =
J—— 12 -
_::— — U-13 -
an J—- - -
AR 71 183‘ FREVOUS EDMONS ARE 0SSOLETE LANDFILL SITING (SECTION 3 108




- ~HOLE-NO.-105-——
SezY

rllllll!llFlllllllllrlllllllllﬁllllllll

rllljlllll

lllllllllFllll'lllLlll

i

INSTALLATION
DRILLING LOG SOUTHWEST McALESTER o2 - s
PRORET | \\DFILL SITING (SECTION 30) i o W7 S5.5TAUGER
[77. DATUM FOR ELEVATION SHOWN (TBM o ML)
2 LOCKTIQ  fqgrivetes & Xethe)  28053584.70 | . MSL
S GRLNG AGENCY 12. UANUFACTUREN'S DESIGNATION OF DRILL.
TULSA DISTRICT FAILING 1500
NO OF DISTUNSED GNDISTURSED
- ﬁ.z-in' ;;I")"- - dehy e 108 13 TOTAL ovER- [ " l’ 0"
S NAME OF ORLEX 14. TOTAL NUMBER CORL 9OXES 0
WYATY 18. ELEVATION GROUND WATER 26.4'(18 MARB7)
& DIRECTION OF HOLE S OAE HOE | STAND COMPLETE
O VERTICAL  CINCLMED DEG. FROM VERT. T 03/04/87 l 3/05/87
17. ELEVATION TOP OF HOLE 769.0
7. HooEss or overeues 5.5 18 TOTAL OORE RECOVENY FOR BORING 0.0 x
& DEFTH DRLLED INTO ROCK 43.3 10, SGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 49.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASIFICATION OF MATERALS % CORE | BOX OR m%ma
m-h‘ ota, ¥ segnifiomt)
[ » [’} 4 ) [] ! q

4. —|SHALE (SH) (5.5 — 49.0

J=—=—soeT, WEAIHLRED, BLOGKY, SLTY 13

T | TAN-GREEN. GRAY-GREEN BELOW

= ~""|MODERATE SOFT, GRAY TO DARK
~— ——|GRAY BELOW 18.5'.VERY SILTY, —14
:_—' — WET 32.0—-32.4".
44— =
:-— —
J=—J 15
4 0= — I

bon 0 — — BOTTOM OF HOLE

IlllllllIIlIlI IIIIIIIIIIIIIIIIIillllllllllllIIl1ll|[ll|lIlllll]llllllllllIllIlllllllll][lll

ENG FORM 1g3g
MAR TV

PROJECT
LANDFILL SITING (SECTION

HOLE NO.
108



HOLE NO. 105A
SHEET

INSTALLATION
DRILLING LOG SOUTHWEST McALESTER R —
M —— m——
LRROEET |, \DFILL SITING (SECTION 30) 1% TYPE OF 87 5.5 AUGER
11, DATUM FOR ELEVATION SHOWN (7IM o MSL)
2 or Stethn) MSL
333!5 iu 5.40 b .
Tﬁ—mT:;‘:‘cv 260538 12. MANUFACTUREN'S DESIGNATION OF DRILL
TULSA DISTRICT FAILUNG 1500
& HOLE NO. hemn @ drwving s 13. TOTAL NO OF OVER= DISTURSED TUNGSTURBED |
od e I} 105A [ o | o
5. NAME OF DRLLER 14 TOTAL NUMBER CORE 0
WYATT 16, ELEVATION GROUND WATER DRY (16 MAR 87)
S. DMRECTION OF HOLE 18, DATE HOLE STARTED COuPLETER
O VERTICAL  CINCLNED DER. FROM VET. | 03/05/87 |* 3/06/87
17, ELEVATION TOP OF HOLE 768.9
7. THooEss oF ovirsumoeN 5.5 18. TOTAL CORE RECOVERY FOR BORING 0.0 x
6. DEPTH ORRLED INTO ROCK 19.5 5. SGNATURE OF NSPECTOR
8. TOTAL DEPTH OF HOLE 25.0 FLAMING
ELEVATION | OEPTH | LEGEND CLASBIFICATION OF MATERALS % cone | eax or hu_a:a v
i dand o | | Ol oy i)
[ » [ 4 'y ] q
3 DID NOT SAMPLE HOLE. SEE LOG AUGERED 0.0—-25.0'. HOLE -
- OF HOLE 105 FOR DESCRIPTION OF DRY. SET PIEZOMETER. w
— SOIL AND ROCK MATERIAL .
— d
e -
- ) .
— -
8] -
127 —
- C
= -
i —
16 : E_
— —
- »-
20— =
-— -
24 —
2439 = -
= -
- -
28 7] C__
- —
38 o
- -
an__ "] -
ENG FORM 1838 : PROJECT ch NO.
PREVIOUS EDITIONS ARE OBSOLETE.
HAR TV LANDFILL SITING (SECTION 3 105A

(TRANSLUCENT)



HOLE-NO-1088—— —— i
DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTHWEST MCALESTER or 1 SHEETS
1. PROJECT 0. SIZE AND TYPE OF BiT  @"
LANDFILL SITING (SECTION 30) : 6" AUGER
1. DATUM FOR ELEVATION SHOWN (TBM or WSL)
2, LOCW%L‘I‘HGL&S ar Station) MSL
2605861.00
S DRALING AGHNCT 72 MANUFACTURER'S DESIGNATION OF DRILL
TULSA DISTRICT FAIUNG 1500
4 HOLE NO. (s skowr or drawing ftie 13. TOTAL NO OF OVER- BISTURBED UNCISTURSED
md o rumper) 1038 0 ]
T NAVE OF DRELER 14. TOTAL NUMBER CORE BOAES [}
WYATT 15, ELEVATION GROUND WATER DRY (14MARSS)
. DIRECTION OF HOLE 16. DATE HOLE lSTARTED ‘couPLETEB
1 VERTICAL  [JINCLUINED DEG. FROM VERT. 03/14/88 /14/88
17. ELEVATION TOP OF HOLE 7638.8
7. THICKNESS OF OVERBURDEN 0.0 18, TOTAL CORE RECOVERY FOR BORING 0.0 %
8. DEPTH DRILLED INTO ROCK 0.0 79, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 25.4 BOWEN
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % CORE | BOX OR REMARKS
(Description) RECOY— | SAMPLE (Drfiing time, wator loss, depth of
ERY NO. weathoring, otc., .f sagnificent)
a b [ -] ] i q
— AUGERED TO 25.4°. NO SAMPLES TAKEN NO WATER ENCOUNTERED -
. OR DESCRIPTION OF SOIL OR ROCK IN HOLE. SET 2° PIEZOMETER |—
] MATERIAL AVAILABLE. .
A~ -
[ — -
12 —
16 — .
20 — [
24 — —
= BOTTOM OF HOLE —
28 ] -
. ¢ -
% -

ENG FORM 1838 rcRrevious EDIMIONS ARE 0SSOLETE.

MAR 71 (TRANSLUCENT)

PROJECT
LANDFILL SITING (SECTION

HOLE NO.
1058




-

. HOLE NO.108——-
T

DIviSion INSTALLATION
DRILLING LOG SOUTHWEST MCALESTER - g i
TROELT | L\0AlL SITING (SECTION 30) 10. S D TYPE OF 8T 5.57AUGER
11. DATUM FOR ELEVATION SHOWN (TBM o MSL)
2 Lo | SRyt & Swom)  505880.10 e — MSL
3 DRLLNG A®NCY  1yLsA DISTRICT " FAILNG 1500
&H.%E-M ih)“-mb 108 13 TOTAL NG OF OVER- lm“ [uus'nmo
S NAML OF DRLLIR 14 TOTAL NUMBER CORE 0
WYATT 18 ELEVATION GROUND WATER
@, ORECTION OF HOLE 18, DATE HOLL STARTED
o8 vamox, | I S [ 03,/05/87 | "85 /05 /87
17. ELEVATION TOP OF HOLE 767.9
7. THOJKSS o oversurony 7.0 18, TOTAL CORE RECGVERY FOR BORING 0.0 =
& DEFTH DRILLED INTO ROCK 35.68 [15. SIGNATURE OF INSPECTOR
. TOTAL DEPTH OF HOLE 426 FLAMING ’
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATENIALS £ CORE | BOX OR hm-g:c’-‘ o
2 b 9 4 [y “?. or i -
- / CLAY &?.) (0.0 — 7.0) -1 —
~ CLAY(CL—ML)BROWN MOIST, WET 8" AUGER 0.0'-29.4' =
- 0.0-1.0 WL 27.45 AT 1000 HR —
- CLAY(CL—CH) TAN GREEN, DRY, HIT WATER APRROX 27.00 [
- MOD. FIRM 1.0-7.0° -2 »
] 6" AUGER 29.4'-42.1° -
3 WL 37.4 1130 HR -
4 HOLE OPEN TO 40.5° mil
- PIEZ WL=9 MARCH 87 |
— 2574 TOP WATER -
- -3 SAMPLE DEPTH -
=27 TOP OF Rocx o 0o~ 10 F
809 — A 2 1.0- 40 [
——— —[SHALE (?H) (7.0 - 23.5 3 40- 70
8" ——|SHALE, TAN, WEATHERED, -4 70~ 108 .
T IMOD. FIRM | 7.0—~14.0 4 5 10.5- 140 |
——_T""ISHALE, GREEN GRAY, FIRM, DRY 6 14.0— 16.0 —
= —|14.0-23.5 7 16.0— 20.5 -
— 8 205 238 [
o sl -9 240- 270 |
4= 10 270- 300 |
1+ - 11 300-330 &
12— — 5 12 33.0- 385 [
d1-—= 13 385 38.0 |
= — 14 39.0— 421 -
= 8 -
- — -
16—~ =] -
___':__—"": -7 —
o i -
20~ — -
I - =
—_t -8 i
rid 4 = —— E
24 —|SHALE m (235 — 42.8 mli
I _"ISHALE, DARK GRAY, VERY FIRM, —
——— —|DRY ~ SOME IRON CONCRETIONS, -
TI— ——|ORANGE. 9 ~
1= T "{SANDSTONE STREAK 35.0',35.%, .
+ —{41.5~42.0. =
28 "~ — i i
4= 10 [
I i C
- e — -
—_— —
4= = [
S i 12 -
T— — -
& — il
T =
I — -
e — -
I 13 -
:"_""‘_ BOTTOM OF HOLE  42.1° 14 -
ENG FORM —~ PROJECT HOLE
NO.
w1836 Pervous mmaes A cesaLTe. LANDFILL. SITING (SECTION soL 108

(TRANSLUCENT)




HOLE NO. 107

INSTALLATION ST
DRILLING LOG SOUTHWEST McALESTER o 2 ! SHEETS
1. PROJECT 1 oF 5.5"AUGER
LANDFILL SITING (SECTION 30) o DATO PO ELEVATIGN SoW— [ & W)
2 IR T ~ M 05210.40 - S NSt
3. ORLLING adeicy TULSA DISTRICT FAILNG 1500
TTRENG T o o awey e o T3 TOTAL WO G w“m—“"_r—‘—[‘m PRI e
5 NAE OF DRELER 14, TOTAL NUMBER CORE BOXES 0
WYATT 18. ELEVATION GROUND WATER DRY 3/9/87
6. DIRECTION OF NOLE 16. DATE HOLE STARTED
00 VERTICAL  CINCLINED DEG. FROM VENT. l 03/09/87 [ 83/09/87
\7. LLEVATION T0P OF HOLE 779.9
7. HOESS OF OVERSUROEN 7.0 16. TOTAL CORE RECOVERY FOR BORMNG 0.0 x
. DEPTH ORRLED KTO ROX  45.0 5. SONATURE OF INSPECTOR
%. TOTAL DEPTH OF HOLE 52.0 FLAMING
ELEVATION | DEPTH | LEWD® CLASIWICATION OF MATERALS % CORE | BOX OR REMANCS
RECOV-
i 5 || emazm ey
2 » ] [ 1 q
= CLAY & ) (0.0 - 2‘ =1 _ —
- —ML) BROWN MOIST, WET 6" AUGER 0.0-52.0' -
- 147 E. OF N. SIDE OF PON |~
— Cle_Y(G.—Q'l) MOIST, TAN GREEN 2 HOLE TAPED AT 49.92° .
— -
- CLA O.—G'l) TAN GREEN, DRY WL 3-9-87, 49.92 DRY -
- 4.0 3-10-87 49.72 CAMNGS |
4 C
_ SAMPLE DEPTH -
- =1 00— 1.0
- - -3 -2 1.0- 40 [
— =3 4.0~ 7.0 [
- / 4 70- 105 |
7229 - 4 -5 10.5—- 13.5 —
J— — QM) 7.0 — 305 J-8 135- 170 [
S e ERED, -7 17.0- 200 |
I el MOD FIRM DRY 70—17.0 s -8 20.0- 2385 &
™ | SHALE, GREEN GRAY, FIRM, DRY -9 23.5~ 27.% =
=~ —j17.0-30.5 =10 27.5~ 30.5 -
—] -1 30.5- 335 [
—— NUMEROUS IRON CONCRETIONS =12 33.5— 37.0 -
i =13 37.0~ 40.5 -
J— - 14 405- 440 [
1207 = -5 =18 44.0— 48.0 I
J—— 16 480- 520 |
s Ky -
16— =] I
- =
~— C
—=— -7 =
20— — i
d= —— =
J- -8 E
24— — -
- -9 =
—==3 -
S =
28 7— — =
o — —10 -
—=— -
o =
749.4 S b -
= 12 "
38— — o
B el —13 E
:_ __ :
PR g -
ENG FORM PROJECT J(Lm NO,
wa7 1036 eeovous Dmas A oo LANDFILL SITING (SECTION 107




HOLE NO. 107

INSTALLATION 2
DRILLING 1OG SOUTHWEST McALESTER o 2  seETs
T PROEST [ g 5.5 AUGER |
LANDFILL SITING (SECTION 30) 71, DATUM FOR ELEVATION SHOWN (TBW o ML)
L Oy TG & Sl)  0008010.40 E— MSL
[ DRLLING AGENGY 12, MANUF; DESIGNATION OF DAL
TULSA DISTRICT FAILING 1500
4 HOLE NO. (Ae shoun o drowing Uile 3. TOTAL NO OF OVER- DISTURBED UNDISTURBED
o 107 ] 18 I 0
5 NAME OF DRELER 14 TOTAL NUMBER CORE 0
WYATT 18, ELEVATION QROUND WATER DRY 3/9/87
& ORECTION OF HOLK 16, DATE HOLE STARTED couPLETER
OF) VERTICAL  CIINCLINED DER. FROM VERT. l 03/09/87[ /09/87
17. BLEVATION TOP OF HOLE 778.9
7. THOOESS OF OVIRBUODd 7.0 18 TOTAL CONI RECOVERY FOR BORING 0.0 x
& DEPTH DRLLED NTO ROCK 45.0 10, SIGNATURE OF IKSPECTOR
8. TOTAL DEPTH OF HOLE 52.0 FLAMING
ELIVATION | DIPTH | LEGD® CLASIFICATION OF MATERALS xcomx [BOx OR| - “%Md
¢ ' ) ;Y NO. ‘“.‘.'.1.-. ola, ¥ segnifiomt)
. » [y ] | K [l
" SH 305 - 52. J -
= I TAE iy, VR R =
T — DRY 30.5-52.0° —
— — 14 —
“u - — -
—_ —15 il
J——— E
4= =T -
s anm—n—— ™
J— -
—] -16 -
b7 e . - - BOTTOM OF HOLE AT 52.0° -
58] E
- E
- =
6Q_"] -
- -
- -
— -
64" -
—] -
— -
— -
sa_] =
- -
- =
] =
3 -
76 =
— -
et -
= -
ENG FORM PREVIOUS EDNTIONS. AR OBOCLEN PROJECT mimm
AR TS 1836 FTRANS LT LANDFILL SITING (SECTION 107




HCLE NO. 108

DIVSION | INSTALLATION
DRILLING LOG SOUTHWEST | MCALESTER o2 | sers
SRR MR A TR BT 55 AUGR
LANDFILL SITING (SECTION 30) . BTN FOR BLEVTION S (o B —
Ow l MSL
- %7—%"" 2605218.20 S S —
TULSA D|STRICT FAILNG 1500 ]
& MG droving thils 73 TOTAL NO OF OVER— | DISTURBED | UNDISTURBED
cuum..Z').-- 108 el __.\,L 7 ‘I o
R Rl OF DR~ 14, TOTAL MAMSER CORE BOXES )
WYATT | 18 ELEVATION GROUND WATER DRY 3/18/87
& DRECTION OF HOLE e oA g ’m‘“"—'_-'T'm!B‘m3*"
I VERTGAL  [IMCLINED e DEQ. FROM VENT. | L 03/10/87 | /11/87 |
i 17. BEVATION TOP OF HOLE . 764.5
7. THOOESS oF OVERBUROEN 7.5 (I8 TOTAL CORE RECOVERY FOR BORIG 0.0 x
. oePH ORLUID NTOROX 545 000000 - R SGNATURE OF NSPECTOR i Ra—
5. TOTAL DEPTH OF HOLE 52.0 _L FLAMING
EEVATION | DEPTH | LEGEND CLASIIICATION OF MATERIALS < CORE | BOX OR
_ Bvid RS ema ey
9 (] e .
— CLAY 0.0 — 75 —
-V SAY (@ GTY, MOIST, 1 e AuGER 0.0-52.0° -
- BROWN, W.lr 18 MARCH ~
— AT 1.3’ MODERATE TO HIGH PLAS— 52" DEEP DRY -
- TICATY, MOIST, TAN—-GREEN. 2 -
- DRY TO DAMP BELOW 4.3. . SAMPLE DEPTH =
- =1 0.0~ 13 -
4 _ -2 1.3- 43 N
- -3 43~ 7.8 -
E HogEs E
- =3 6 13.5- 17.0 E_
- =7 17.0~ 20.0 -
B - / -8 20.0— 23.5 -
Aza a_: A SIALE 5) JJ:?O ggos: 32,8'8 -
i 5 - 23, X . b
| SOFT, vSEA%H&RED TAN—GREEN ; 1 30.0- 33.0 -
e ] DR SOME IRONSTONE NODULES. J—4 =12 33.0—- 38.5 =
S el 13 385 385 [
—_— J-14 39.5— 425 .
S E——— =185 42.5— 45.5 |-
S —— J=-16 45.5—- 49.0 —
bt el 17 49.0- 520 [
12§ - — =5 -
= i , -
. . :__._.
J= -8 -
16— —— -
0 -
== =
- =7 -
20— — ! —
I [
po i -
2410 -+ T -
24._.._.:_—_' 23.5 il
I el <m. SOFT, BLOCKY, DARK -9 -
2 T — =10 _—
O - -
—_ il
N = -
=3 — :
T— 12 -
38 - —
e —] :
d— - -l
_'.‘t— - =13 i
= o
ENG FORM == PROJECT — HOLE NO, =
wan 1036 ""’”Mm' 1OHS ARE OBSOLETE LANDFILL SITING (SECTION 30) 108



~— HOLE NO. 108
ST

INSTALLATION 2
DRILLING LOG SOUTHWEST McALESTER o2  sers
7. PRORCT SZ AND TP OF W FAUGER ]
! LANDFILL SITING (SECTION 30) i #T_S.5TAUGER
11. DATUM FOR ELEVATION SHOWN (TIM o MSL)
2 LOCHTON,  fpgvetes o Setl)  805216.20 MSL
va 72 MANUFACTURER'S DESIGNATION OF ORAL
TULSA DISTRICT FAILING 1500
‘ 13, TOTAL NO OF OVER- DISTURSED UNDISTURSED
4 u&z -r.oo. n)n‘- - deviry the 108 l 17 L o
5. NAME OF DRALLER 14 TOTAL NUMBER CORL BOXES 0
WYATT 18. ELEVATION GROUND WATER DRY 3/18/87
& DIRECTION OF HOLE 16. DATE HOLE STARTED CoMPLETED
00 VERTCAL  CIINCLNED DEQ. FROM VERT. l 03/10/87 [ 3/11/87
17, LEVATION TOP OF HOLE 764.5
7. THONESS OF OvERBURDEN 7.5 16, TOTAL CORE RECOVERY FOR BORNG 0.0 x
& OEPTH DRLLED INTO ROCK 54.5 79, SONATURE OF INGPECTOR
9. TOTAL OEPTH OF HOLE 52.0 FLAMING
ELEVATION | 0EP™H | LEGEND CLASSIFICATION OF MATERIALS % CORE | BOX OR REMARKS
(Deserpption) RECOV— | SAMPLE tne, weter loss, depth of
( :1..... ¥ sognificent)
9 | % < 4 [} 1 “I.
—]— ___ISHALE (SH) (23.5 — 52.0 =
—4—— —|MODERATELY SOFT, BL Y, DARK 14 -l
I —IGRAY. -
— —
e — -
T r— —
“_ T — 4-15 i
i bt —-16 C
48 _T1— — —
- - -
R el -17 -
9 g ey e —] BOTTOM OF HOLE -
- -
- -
3 -
60" -
- -
- -
] —
— —_—
- -
64__] -
- =
— B
6a._"] -
i -
_1 -.-_.
- =
- -
76_"] i
ENG F°Rf‘n1aae PREVIOUS EDITIONS ARE OBSOLETE. JoLmn
MAR T1 LANDFILL SITING (SECTION 108

E




-

HOLE NO. 109

STALLATION SRET
DRILLING LOG SOUTHWEST MCALESTER o*2 | e
T PROCT 10 SZE AND TYPE OF 5.5° AUGER
LANDFILL SITING (SECTION 30) T DATOM FOR ELEVATION -
2 B‘B“' o Statien) MSL
- %25' , 2605875.20 S ARG ACTRENS DESGATION OF DL
TULSA DISTRICT FAILING 1500
CHOENG (lo dhom @ dorig o o 13 TOTAL NO OF OVER— me Tm
5. NAME OF DRLLER 14. TOTAL NUMBER CORE 0
WYATT 18. ELEVATION GROUND WATER DRY 3/18/87
€ DRECTION OF HOLE 16, DATE HOLE STARTED CoMPLETED
01 VERTCAL  CImcLED DEG. FROM VERT. l 03/11/87 L 3/11/87
17. ELEVATION TOP OF HOLE 764.5
7. THONESS OF OveRBUDEN 7.2 16. TOTAL CORE RECOVENY FOR BORNG 0.0 x
6. DEPTH DRILLED INTO ROCK 0.0 [ 18, SIGNATURE OF INSPECTOR
S TOTAL DEPTH OF HOLE 52.0 FLAMING
EEVATION | DEPTM | LEGEND CLASSIFICATION OF MATERIALS £ CORE | BOX OR REMARKS
o) | emar oy
] » [ [ e 1 P
- CLAY (CL) (0.0 — 8.0) -1 _ [
-] CLAY (CL—ML) BROWN MOIST WET 6" AUGER 0.0—352.0° -
- 0.0-1., w. 3-18—87 ~
- 924?7(9.-&0 TAN GREEN, MOIST, 51.12 DEEP — DRY ulll
3] L PL P XPASS CLASS -2 SAMPLE oerH E
= 51 22 29 922 cL =1 0.0—- 1.2 —
L — =2 1.2- 4.2 .
. -3 4.2- 7.2 -
- - -4 7.2- 10.0 —~
- 3 -5 100- 137 &
—— -8 13.7- 17.0 .
- =7 17.0—- 20.0 -
e B zex E
2585 a /] TP OF ROX 10  260-295 I
 —|SHALE (94&9(‘3.0 - 20,0 -4 =11 .5~ -
3-—— -—| SHALE, GR GRAY, DRY, MOD. =12 33.0—- 36.5 -
“— ——|FIRM 8.0—-20.0 =13 36.5—~ 40.0 -
— : 14 400- 433 [
~4 __ JLL PL P XPASS CLASS 18 43,5~ 47.5 e
- —|58 23 33 996 SH 18 47.5~ 52.0 -
11— —|IRON NODUALS 13.7-20.0' | n
12— —— -5 C
=7 i
J-— T »
- -] -8 [~
18— T -
e ——] -
—F—- — -
= -
I wnliegen -7 _—
- -
7448 20 t— —— -
—— —_ISHALE %(20.0 — 40.0) C
—— —|SHALE, GRAY, FIRM =
———ju PL P xPaSS CLass M-8 nill
e |58 23 35 988 SH =
- —lllL PL P %PASS =
T —i138 19 19 89.1 SH ~
24— T
B ol -9 -
— e
28— — 10 ulll
—=—7 —
—+— 11 -
J— - —12 —
38— —— —
i =
S g —
= — ~13 —
1724 % V7, ——| —
ENG FORM or PROECT HOLE NO,
MAR N 1836 ARE LANDFILL SITING (SECTION JJ 109

(TRANSLCENT)




INSTALLATION
DRILLING LOG SOUTHWEST McALESTER or 2 2
1. PROECT .-.M“"
: LANDFILL SITING (SECTION 30) :: nadundl wfm 5.5 AUGER.-;
2 AT BT Y 2508875.20 - E—— MSL
3 DRLLNG acmecy TULSA DISTRICT FAILING 1500" '
A HOLL NO. (As sheum o drowing 600 13, TOTAL NO OF OVk— DISTURBED BOSTONSED |
od B 109 16
A NAME OF DRLLER WYATT 14 TOTAL NUMBER CORE BOXES 0
A 18. ELEVATION GROUND WATER DRY 3/18/87
& DIRECTION OF HGLL , 16, DATE HLE STARTED
B0 VEATICAL  CIMCLNED DER. FRCM VERT. I 03/11/87 Ieunm:&.’ﬁV”
17. LEVATON TOP OF HOLE 764.5
7. THOKNESS OF OVERBURDEN 7.2 r—p—— p— 5o -
& DEPTH DRILLED INTO ROCK 0.0 W—'“'u". e
9§, TOTAL DEPTH OF HOLE 52,0 FLAMING
ELEVATION LEGEND CLASEFICATION OF MATERALS % cont | sox om REMARKS
e R | S| Cmp s e e

9.

ol Bl
lllllllll llLLl[llll

IIIIIIIIL

:
|

— - SE SRAAEI Ky rw

—— — SS STREAK 48.0 AND 49.0 N~-14

BOTTOM OF HOLE 52.0'

—-18

16

AR A

-
JllllrljllllLlllll

1131

llllll”lllllllIlIIIIlIllIII1IITI|H||IllllIIII]HIIIIIH'HIII”IIIllll|llll|lllT]llll|lI”

20,
ENG FORM
AR 7Y

1838 rrevicus comoNs AL cesOLETE.

:Jm NO,
LANDFILL. SITING (SECTION 109



HOLE NO. 110
[T »

INSTALLATION
DRILLING LOG SOUTHWEST MCALESTER o1 sem
Bl ST T8 55 AR SHETS.
! LANDFILL SITING (SECTION 30) 1% 5.5AUGER
[71. DATUM FOR ELEVATION SHOWN (TW o WS0)
2 LOCKT,  Qprnetes & Swete)  605264.10 MSL
S DRLLG AGENCY 12. MANUFACTUREN'S DESIGNATION OF DRRLL
TULSA DISTRICT FAILING 1500
‘ 3 AL NO OF OVER-—- DISTURBED
CH:.E-M M)Mnm“ 1o 13, TOT. ] 13 [WO
B NAME OF DRELER 14. TOTAL NUMBER CORE BOXTS 0
WYATT 18, ELEVATION GROUND WATER
6. DIRECTION OF HOLE 18. DATE HOLE STARTED M.ETEB
(O VERTICAL  CINCLINED DEG. FROM VERT. I 03/12/87 | /12/87
17. ELEVATION TOP OF HOLE 767.2
7. THooESS OF OvERBURDEN 4.5 18. TOTAL CORE RECOVERY FOR BORING 0.0 x
& DEPTH DRILED INTO ROCK  34.7 79, SONATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 39.2 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS £ CORE | BOX OR REMARKS
RECOV= | SAMPLE
. o) | empa Tt
[ ] [-] [ ] q
- CLAY (CL) (0.0 — 4.5 [
—y CLAY(&.—)ML)BROWN. \zr:r-uasr -1 MOVED OVER HOLE -
- 0.0—1.5° 8" AUGER 0.0-39.7" =
-7 CLAY (CL—-CH) TAN GREEN MOIST- CLEANED OUT HOLE iy
- DRY HOLE OPEN TO 37.3' [~
- 1.5-4.5' -2 -~
s S T E
762 7 TOP OF Rocx 42 15- 45 [
——— _[SHALE (SH) (4.5 — 39.2) -3 45- 75 F
T}~ ——|SHALE, DRY, GREEN -TAN, MOD. -4 75-10 I
O —IFIRM _4.5~11.0 -3 -5 11.0~ 14.0 i
=TI SHALE, GREEN TAN,FIRM SOME -8 140~ 175
—= iRON CONCRETIONS  11.0—31.0 7 175- 210 F
=J—— —|SHALE.DARK GRAY, DRY,VERY FIRM -8 210- 240 |
a "— —i31.0-30.2". -9 240- 275 |
P i 10 275- 310 |
i i a =11 31.0- 345 [
1= — 12 45375
i 13 375302 [
I et =
12— —] t_
I i -5 -
18—~ = ] =
J- -7 —
2077 — -
—— c— -
- ] -
= -
et ] -
— ] -8 T
. -
J—— :
T J—-9 b
—~— = -
28 1= — -
J- - -
I ~10 [~
_:_—' - -
a3 — —12 I
I i [~
d—- —
i e =
J= 13 -
728.0 — — =
o BOTTOM OF HOLE AT 39.2' —
ENG FORM 1g3g PROJECT (Lmuo.
PREVIOUS EDITIONS ARE OBSOLETE,
AR 71 pleppgerii LANDFILL SITING (SECTION 3 110




~~HOLE NO- 111~

DRILLING 10G SOUTHWEST McALESTER ol | serms
I of SerTs |
1. PROEET | ANDFILL SITING (SECTION 20) ! o BT S.57 AUGER
11. DATUM FOR ELEVATION SHOWN (it-.)
———Tmnnh Siation)
e P - 2604840.50 AT ICTORERS DESGATON o DL =
3 DRLLMG ABNGY  TuLSA DISTRICT FAILNG 1500
&l'.ﬂ.‘.!.l& ‘h“-ﬁmﬁ n 1% TOTAL NO OF OVER— [m13 lmo
5 NAME OF ORLLER 14 TOTAL NUAMBER CORE B0XER 0
WYATT 18, ELEVATION QROUND WATER
& OIECTION OF HOLL 18, DATE HOLE - STARTID
0 oo, omasen oea. o Vet | 03/19/87 | B3 /19/87
17. ELIVATION TOP OF HOLE 768.3
7. THoOESS of ovsuoeN 6.0 18, TOTAL CORE RECOVERY FOR BORHG 0.0 s
& DEPTM DRLLED INTO ROCK 35.4 18, SONATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 4.0 FLAMING
ELEVATION | DEFM LEODD CLASBIICATION OF MATERALS £ CONE | BOX OR hﬂ:nm‘
Ry m-. oln, ¥ sognifiomt)
1 ] [ 'Y ) & 4
% oAy CL) é?. -
- )uaamuocsr - SET UP ON HOLE —
- S 8° AUGER 0.0—41.0' =
] / CLAY§CL—G-|)TAN GREEN MOIST-DRY CLEANED OUT HOLE il
u 2.5-8.0 HOLE OPEN TO 40.12° [
-/ SAMPLE DEPTH -
3 2 1 00— 25 [~
2 25 80 |
- -3 80— 90
oo / TOP OF ROCK 4 9.0- 125 |
4 p i /suAu-: SH) (6.0 — 18. o) th - 190 E
I s <'r gnmn 7 19.0- 220 |
+— - WEATERED DRY 6.0— 1so‘ -3 8 0 =
8= ——|SHALE, GREEN TAN, FIRM, DRY -9 250- 285 [
i apeieny 10 285 320 |-
7 11 o- -
+ — 12  3mo- 385 [
— 13 385~ 41.0 e
I - -4 —
12— —— ~
- — =
- s =
= el E
7503 12 "1 —: -_
—__smu-:( 2(150-22.0) =
T — 00320 -6 =
I — -
20 "1 — -
-4 2y 4 -
e _.1 =
443 ] -
I T ISHALE (SH) (22.0 — 41.0 -
=~ |SHALE SA&((GRAY ) -~
+— —|22.0-41.0' -8 -
24 " mil
= =
—-\_. R— =
I —
T = . 9 -
I - o
28 1 — .
I - -
e — p
—_— P
=+ 10 -
i g =
— ] e
3‘ — e ctr—] e
= 12 ~
I - [~
g o
i $o1'rou OF HOLE AT 41.0° s =
22683 - -
ENG F’OR\( PROJCT HOLE NO.
w7y 1838 earvous omoks me cssorm LANDFILL SITING (SECTION 2 T

(TRANSLUCENT)




HOLE NO. 112

DIVISION INSTALLATION 1
DRILLING LOG SOUTHWEST MCALESTER o1 sems
N TYPE OF
TPROECT L \DFILL SITING (SECTION 30) [ 5.5 AUGER
11. DATUM FOR ELEVATION SHOWN zﬁtﬂ)
2 OGO, gt @ o) 04822 50 | MSL
m v 72 MANUFACTURER'S DESIGNATION OF DRILL
TULSA DISTRICT FAIUNG 1500
13 TOTAL NO OF OVER- DISTURSED UNDISTURBED
«M.%z.t:o. ‘h)n—n-m& 12 I 13 l o
5. NAME OF DRILLER 14. TOTAL MAMBER CORE BOYES
WYATT 18, ELEVATION GROUND WATER DRY (3 APR B7)
€ DIRECTION OF HOLE ‘ 18. DATE HOLE STARTED
BOVERNCAL CONCLNED . DEG. FROM VENT. I 03/19/87 L 83/19/87
17. ELEVATION TOP OF HOLE 769.4
7. THOONESS of ovERsurDeN 5.0 16, TOTAL CORE RECOVERY FOR BORING 0.0 x
8. DEPTH ORILLED INTO ROCK 36.0 19. SIGNATURE OF INSPECTOR
%, TOTAL DEPTH OF HOLE 41.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR
RECOV=
B S| emaTEinaey
9 » o [ 1
I CLAY i 0.0 — 5 1 —
- SOFT, 0 MEDIUM PLASTICITY * AUGER 0.0—41.0". -
- MoIsT TO WET, BROWN. MODERATE CLEANED OUT HOLE, HOLE |-
il TO HIGH PLASTICITY, TAN—GREEN OPEN TO 40.3 DRY. -
- BELOW 1.5'. [
. MEASURED HOLE 3 APRIL 87 |-
3 -2 e -
“— -
- 7 SAMPLE DEPTH -
pass = SHALE .0 — 25.0) i ?g: };"6 -
- VSEA%HERED BLOCKY, SILTY 3 50- 80 [
g = TAN-GR -3 i 8o 15 |
o pmmndian -5 11.5~ 15.0 —
-5 - 8 15.0- 185 I
a_— — -7 185- 220 |- _
4——_— 8 220- 250 |-
S o OBEE E
i i -4 11 320~ 355 |
S e 12 35.5- 385 [
-4 — 13 385 410 |-
2 —
i -5 -
J- -~
— ] S
1&__1"—_—_ -
g J—6 —
- —
— -
20__: — 7 -
—— =
o —
I adion -
d— - -8 -
24— — ull
744 4 a1z C
q4—— SH) (25.0 — 41.0) ~
s i MODERA Y SOFT, SILTY, BLOCKY -
J=_T"T|DARK GRAY. VERY SILTY AT g =
—~——"l40.0". : -
e -
28 "1~ — E_
J=— -
J- J—11 »
[ el =
J=-— [~
& g~ —— .
A= n
44— - J—12 =
=== ——
ey | g S| 8OTTOM OF HOLE AT 410 13 -
ENG pom( 1836 PROJECT O[m:uu.
PREVIOUS EDITIONS ARE OBSOLETE.
AR TV (TRANSLUCDNT) LANDFILL SITING (SECTION 3 12



HOLE NO. 113

INSTALLATION 531 1
DRILLING LOG SOUTHWEST McALESTER oF SHEETS
~PROELT TR T R TIT EETS |
k LANDFILL SITING (SECTION 30) 10 SZE AD TYPE OF 8T S.57AUGER
711, DATUM FOR ELEVATION SHOWN (7B or MSL)
2 % o&o-o-h ar Stotion) 450.00 MSL
L - TZ MANUFACTUREI'S DESIGNATION OF DRIL
3. DRLLMNG AcewcY TULSA DISTRICT FAILING 1500
| _ A |
Lﬁ.[.m. ’M)M.m“ "3 13. TOTAL NO OF OVER— Im13 Imo
& NAME OF DRILLER 14, TOTAL NUMBER CORE
WYATT 18. ELEVATION GROUND WATER
& OIRECTION OF HOLE 16. DATE HOLE STARTED CoMPLETER
) VERTICAL.  CJINCLMED DEQ FROM VERT. I 03/20/87 1 3/20/87
17. ELEVATION TOP OF HOLE 770.0
7. Teoowss oF oversuroen 5.0 18, TOTAL CORE RECOVERY FOR BORING 0.0 x
8. DEPTH DRELED INTO ROOK 35.5 15, SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 405 FLAMING
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR h% o
. A ERY N?. % o, ¥ ...::o
q -] [] q
- CLAY (CD) (0.0 — 5.0 -
-// CLAY su.— L) BROWN.) MOIST AND -1 SETUP ON HOLE -
= WET 0.0-1.5' 6" AUGER 0.0—40.5" =
— CLAY(CL—CH)TAN GREEN, MOIST HOLE OPEN TO 38.8' i
] DRY 1.5-5.0 -
- IL PL Pl XPASS CLASS 2 SAMPLE DEPTH —
= 58 25 33 958 CH 1 0.0— 1.5 -
e SR o
— 3 -
765 0 /A TP OF ROCK 4 B8.0- 1.5 |
————JSHALE (?4) 50 — 18,0) 5 1.5~ 15.0 -
I —|SHALE, TAN EREEN WEATHERED, 8 150- 180 ©
I~ _——]MOD FIRM, DRY 5.0-18.0 -3 -7 180~ 210 I
- 8 210~ 245 |
-+— —jiL PL P xPASS CLASS 9 245- 280 L
8T~ |51 23 28 984 SH 10 28.0- 31.5 |
o i 11 315~ 350 [
g 12 350- 385 |
I ] 4 13 385- 405 |
T - il
12— -
I -5 -
e —
—— m— -
—+— - -
e -
. i 6 -
=2 .0 ___' h— :__
= = ISHALE (sugé}s.o 24,5 —
- —_"JSHALE, GREEN TAN, DRY FIRM ~
o = —|18.0-24.5' -7 -
= "JLL PL Pt %PASS CLASS C
—I54 23 3 987 SH -
I »
S e -8 -
24 "1 = —
A8 B L.«
—|SHALE (&a& (24.5 — 40.5) =
—| ——|SHALE, DARK GRAY, DRY, VERY -
—— —|FIRM  24.5~40.5 o -
T2 u PL P XPASS CLASS =
+— {49 22 27 964 SH a
e -
I 10 -
3— 11 =
+F— -
38 - ~
= —12 -
:__4_ BOTTOM OF HOLE —-13 ~
7300 40" = —] =
ENG FORM PROECT HOLE NO.
wan 1036 Prrvous eormcs a cesaee LANDFILL SITING (SECTION :oL 13

(TRANSLUCENT)




HOLE NO. 114

INSTALLATION
DRILLING LOG SOUTHWEST MCALESTER o ! | sem
T PROGECT 70 SE AND TYPE OF BT 5.5"AUGER o
LANDFILL SITING (SECTION 30) i DTN TR ELEVATION S0 (1 o i)
2 LGN, o (gt & Sieth)  2605734.70 - S MSL
| T MANGFACTORER'S DESIGNA
3. DRLLMNG AGBMCY  yULSA DISTRICT FAILUNG 1500
4. HOLE NQ. (As shosm dowig e 13 TOTAL NO OF OVER~ DISTURBED UNDISTURBED
TR T ] 14, TOTAL MAMBER CORE
WYATT 18. BLEVATION GROUND WATER
S
&, DRECTION OF HOLE 18, DATE HOLEZ STARTED COMPLETER |
OF VRTICAL  CINCLINED DEG. FROM VERT. l 03/23/87 l /23/87
17. ELEVATION TOP OF HOLE 758.3
7. THOOESS oF ovesuroed 5.0 16. TOTAL CORE RECOVERY FOR BORING 0.0 x
6. DEPTH DIRILLED INTO ROCK 38.5 15. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE #@.5 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % CORE { BOX OR REMARKS
. “"""" N ”u':;“ O T o !
[ [} [] a
=z &:_) 0. o - szr . -
- WN MOIST 0.0-2.0' -1 8° AUGER 0.0-41.5" -
- —cu TAN GREEN,MOIST W.L37.6' -
_ Sy SET 3.0'SCREEN AND 38.8° [~ _
- PVC PIPE W/3.0 STICKUP |
- D 0.9° —
i -2 —
' -
- // TOP OF ROCK SAMPLE DEPTH —
7533 = =1 0.0- 20 §
- —] (Tg.{) &Ro - A 2 20- 5.0 [~
__.:_""_': FEN,MOD.FIRM DRY -3 50- 80 |
= 5. -3 -4 8.0- 11.5
T " TSHALE, GREEN TAN, DRY, FIRM -5 us-150 F
—— —15.0-35.0' -6 150- 180 |
a - —] -7 18.0- 215 [ _
I i -8 2.5~ 250 ©
= 9 250~ 280 |
=+ — . 10 280~ 315 |
s o 11 315- 345
o 12 us-380 FE
I — 13 38.0— 41.5 -
12— = C
d4— 7 -5 -
—] i
g -~
16— —] I
. J—8 =
o -
3= -
T il
= e -
b e -
20— — J—7 =
—_— —
=4 -8 -
2 e —
TALk] . g —
3= — % A&K(zs.o —~ 41.5) -
___4:-_-_— GRAY, DR, VERY il
= P 25 9 -
I -
—+— —ss. 325,356,380 -
8 I — il
4= — 10 -
J- -
= -
—— ] -
J- -
e M —12 —
s — =
, J= =] BOTTOM OF HOLE AT 41.5° 13 -
18 3 40 1= — -
w7 1636 mevos omos s cessr. LANDFILL SITING (SECTION 30{ 114

(TRANSLUCENT)




-~HOLE -NO. 115 -

INSTALLATION
DRILLING LOG SOUTHWEST McALESTER: or ! ! SHEETS
- PRAEST | ANDFILL SITING (SECTION 30) [10- 3 MO TWE & BT 5.5TAUGER
'_'-Wﬂm
2 LR oy o Shetm) 604398.30 - MSL
— MANUF OESIGNATION OF DRRLL.
I DRLNG AZMCY  nULSA DISTRICT FAILNG 1500
4 HOLE NO. (As choun av devhy tile 13 TOTAL MO OF OVER- DISTUREED UNDISTURBED
it - ns I 13 [ ()
% NAE OF DRILEN WYATT 14 TOTAL MAMBER CORE BOXES 0
18, LEVATION QROUMD WATER
& DIRECTION OF HOLE
O vOmeAL  COmcLseD oEn. PR v | I /2‘/371 83/2"/57
17. BLEVATION TOP OF HOLE
7. HOGESS oF oversukoRd 5.5 18 TOTAL CORE RECOVERY FOR BORING 0.0 x
& DEPTH DRELED INTO ROCK 38.0 18, SGNATURE OF SGPECTOR
6. TOTAL DEPTH OF HOLE 41.5 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % CORE | BOX OR REMARKS
m-u-o RECOV- | SAPLE (ua o
['] ) ] [} "fa h*'?'_ —
RN e s
— .~GM)BROWN MOIST~WET MOVED ON HOLE -
- PULLED MAINTENANCE -
— Yécl-cﬂ) TAN GREEN, MOIST 6° AUGER 0.0-40.5-41.5 [~
. 1.5~ HOLE OPEN TO 34.1" -
- CLEANED OUT H ~
- -2 HOLE OPEN TO 385° DRY |-
7 e oom E
es.s XL/ TP OF RocK -2 15- 55 F
—_— SHALE (?1) sss - 199 -3 s5- a5 I
L MOD.FIRM -4 a.5- 120 -
ST R 3 :
a_ - — -7 19.0- 220 |
I walin -8 22.0- 255 K
+— 9 2552858 |
+ — 10 285~ 320 |
—_ s 11 32.0~ 350 il
o 12 3s0-380 FE
i 13 380- 4.5 |-
12~ E
i C
— e —— L_
—— -8 —
-+ ] e
18— — i
I = :
I il -8 ~
I -
7530 - = E—
7 —] sv-w.s 19.0 — 25.5 -
20— —|sH (GREE& TAN, FIRM )DRY . -
—t ] =7 =
I -
I - :
24— -8 -
—T— —|SHALE (g& (25.5 — 41.5 -
——_T"ISHALE, DARK GRAY, VERY FIRM, [
I — -9 =
28— T -
4= ~"|s.s. 376 [
= —
ﬁ:‘__ L~10 E"
S T
s — -
i =
I il _
i el 13 —
T— 0 T ——} BOTTOM OF HOLE AT 41.5° -
PREVIOUS EDITIONS ANE OBRSOLETE.
wr 7 LANDFILL SITING (SECTION JoL 15

(TRANSLUCENT)



HOLE NO. 118

INSTALLATION ST
DRILLING LOG SOUTHWEST MCALESTER o
T, PROEGT 10 SIZE AND TYPE OF BT 5.5 AUGER
LANDFILL SITING (SECTION 30) 11. DATUM FOR ELEVATION SHOWN  (TBW o WSL)
2 LT 7 By etee o Seth)  604390.40 MSL
T DRNG AGHCT 12 MANUFACTURER'S DESIGNATION OF DRILL
CORPS OF ENGR. FAILING 1500
[ 13. TOTAL NG OF OVER~
s naz-no. ‘u)n— = dwvihy e nsnmw UNDISTURBED
5. NAME OF ORILLER ATT 14. TOTAL NUMBER CORE BOXES 0
wy. 18, ELEVATION GROUND WATER
6. DIRECTION OF HOLE 18. DATE HOLE STARTED
O8] VERNCAL  CIINCLINED DEQ. FROM VENT, l 04/01/87 l B4/01/87
17. ELEVATION TOP OF HOLE 773.4
7. THICKNESS OF OVERBURDEN 7.5 18. TOTAL CORE RECOVERY FOR BORNG 0.0 =
& DEPTH DRELED INTO ROCK 43.5 719, SONATURE OF INSPECTOR
9. TOTAL DEPFTH OF HOLE 51.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR REMARKS
o) S| e I
(1 [ [ d ) b4 a
—// /JCAY (cy .S 0 = 7.5) -1 [
- CLAY (CL—ML) BROWN, MOIST DOWN 30 MIN. PACKING -~
- 0.0~-1.0' HYDRALIC CYLINDER ~
— CLAY SG.—CH) TAN, MOIST -
- 1.0-4.0 -2 MOVED ON HOLE =
- CLAY gCL—CH) TAN, DRY 6° AUGER 0.0-51.0' -
- 4.0-7.% ~
4 HOLE OPEN 47.4° [ _
— / NO H20 ENCOUNTERED =
-] - SAMPLE. DEPTH =
—‘/ R
- // TOP OF ROCK -3 «0- 75 |
- - /| 4 7.5—- 105 ~
8 T ~TISHALE (?H) gis -~ 20.5) -5 10.5— 14.0 T
=4~ ——|SHALE, TAN GREEN, DRY, MOD. J-6 14.0~ 17.0 -
~1—— —(FIRM. 7.5—-14.0' -4 =7 17.0~ 20.5 -
I~ ——|SHALE, GREEN TAN, DRY, MOD. J-8 20.5—- 23.5 =
—J1  _ TIFIRM 14.0~20.5" -9 23.5—- 26.5 [
- ] . =10 26.5— 29.5 —
. J-11 29.5- 30.0 -
T — J-12 30.0~- 360 |-
12— —] -5 J-13 36.0~ 40.0 I
-t — J-14 40.0~ 43.0 —
-] - J=15 43.0~ 46.5 =
T J-18 465- 510 |
=== fr =
16— - -
I i —
I -7 :
20— —— C__
782 9 -~ -
—4—— ~|SHALE % (20.5 - 51.0) —
= ——JSHALE, DARK GRAY, FIRM ~
—J— " ~|20.5-51.0 -8 I
~j— —|SANDSTONE STREAK 22.0'.25,5', -
—1— ——|AND 31.0°, AND 35.8° I~
T1—— —|SANDSTONE AT 45.0',48.0°,50.0° -
24__1— —|AND 50.8'. -
i -9 -
4 -
28— — J-10 -
J — =TT =
— e s fres
361~ — i
e w— -
O - ~13 C
[ —— -
[ RS e
2334 40 t— — [~
ENG FORM PROJECT 3°Lua.£ NO.
1838  Previous epmans are cesaere LANDFILL SITING (SECTION 118

umR (TRANSLUCENT)

"I )



"HOLE NO.1s.._
7

E

DIVSION INSTALLATION
DRILLING LOG SOUTHWEST McALESTER o 2
., PROECT I RO T F T SHEETS
! LANDFILL SITING (SECTION 30) 10 SX 4D TE OF 8T 55" AUGER
T1. OATUM FOR ELEVATION SHOWN (T0W o W)
2 LT (B e « etw)  804300.40 - I MSL
|} oRuse AERY T corps OF ENGR. FAILNG 1500
4 HOLE NO. (Aa shown o duwhy CWe 13 TOTAL NO OF OVER— OISTURBED UNDISTURBD |
% 116 I 16 L
'8, NAME OF DRLLER 14, TOTAL NUMBER CORE BOXES
R WYATT 18 BLEVATION GROUND WATER
& ORECTION OF HOLL 16, DATE HOLL STARTED
0 VICAL TGN DEG. FROM VERT. L 04/01/87 | B4 /01 /87
17. ELEVATION TOP OF HOE 773.4
7. THOOESS OF OVERBURDEN 7.5 S ToT o — 55 .
4 OEPTH ORILED WTO ROCK  43.5 W‘“'“" hniad
9. TOTAL DEPTH OF HOLE 51.0 FLAMING
ELEVATION | DEPTH | LEGDND CLASSFICATION OF MATERALS X CORE | BOX OR o DS .
. b o A No. m-u - ¥ --:'::0 ‘
—_ __]SHALE (SH) (20.5 - 51.0 -
~—— _|SHALE, %A&K( GRAY, nnu) ~
:‘_ —| 20. 5"'51 O —14 :
—J =" | SANDSTONE STREAK 22.0',25.5". -
— —|AND 31.0°, AND 35.8 -
- ——|sanDSTONE 1'450'4a.o'soo' —
~1— —]AND 50.8". =
m_ — =
I —13 ~
I — -
— -
I -
4= = E
I il 18 =
224 0 gl -
s2 BOTTOM OF HOLE  51.0° -
= =
- e
sa_J =
— -—
- -
— =
60_"] =
- -
- -
- —
- -
84— :_
3 =
= =
- =
76" F
= =
- C
ENG FORM pREW PROJECT HOLE NO.
n 1636 o LANDFILL SITING (SECTION :J 18




HOLE NO. 117

———

INSTALLATION ml 1
DRILLING LOG SOUTHWEST McALESTER o2  seTs
7. PROBGT 10. SE AND YPE OF BT 6°AG,4°CB )
LANDFILL SITING (SECTION 30) T GATOM FOR ELEVATION SIOW (T o )
B MSL
| e 3T 2604391.00 T A ACTORER'S DI TN OF DR
3. DRLLNG AdENCY CORPS OF ENGR. FAILING 1500
Y s shomn e drowing e 3. TOTAL NO OF OvVER— DIETURSED UNOIS TURBED
R k)™ 17 | 5| s
—_——IMWM 14. TOTAL NUMBER CORE BOXES 12
WYATT 15. ELEVATION GROUND WATER 710.4_4/15/87
— e ST
il ven. mow v L 20 18 [ ST 3 /25 /87 | P ER 3 /30,/87
17. ELEVATION TOP OF HOLE 773.%
7. THOOKESS OF ovBsUrDEN 7.5 16. TOTAL CORE RECOVERY FOR SORNG 97.9 x
8. DEPTH ORALLED INTO ROCK 93.4 16, SGNATURE OF INSPECTOR
. TOTAL DEFTH OF HOLE 100.9 FLAMING
ELEVATION | DEP™M | LEGEND CLASSIFICATION OF MATERIALS X CORE | DOX OR REMARKS
M) SAMPLE voter of
> . | 't rebers o )
o .
Z SIT (ML& (0.0 — 5 1 ) -
720 - ST TO wz'r BROWN, V. CLAYEY AUGERED 0.0-10.0°, SET _
1777 T3 =78 CASING AND CORED WITH 4" |
= Momug go,.-f MOIST, LIGHT -2 | CARBLOY BIT. ENCOUNTERED [~
. BROWN, HIGH PLASTICITY, AT A AT S0 SATER re7. |
3 3.5'BEGOMES TAN—GREEN. 3| DRLLED USNG Al =
5 ] REAMED OUT HOLE WITH A [
E AR o S
- // J-4 rE
bes 0 ‘A CARTON SAMPLES il
Pt it 71 (m_ (75-274) 1. 19.6-20.0' =
~ =] MODERATELY 'SOFT, BLOCKY TO -5 2 26.2-26.9' =
—}— —|POORLY FISSILE, FRACTURED, 3 269-27.3 -
10— ——|WEATHERED WITH SOME IRON 4. 361-37.3 wil
—J—"_"]STAINS ON FRACTURED SURFACES. 5. 51.2~52.4" [~
~—— —| YELLOWMSH—GRAY. CALCAREOUS. 100.0 8. 525-83.8 -
T~ ——]GRAY-BLACK BELOW 14.7' —
::— - 0X 1 n
o | e oon E
15— X ) -
— ] 100.0 -2 1.5- 35 —
I -3 35~ 80 [
I 4 80— 75 L
= — -5 75— 100 |
—]= BOX 1  100- 17.0 |—
T1— 7 . BOX 2 17.0- 237 [
I BOX 3 237- 327 E
4= BOX 4 327- 409 |-
20— T BOX 2 BOX 5 409- 48.7 |—
s BOX 8 48.7- 565 |-
I 94.0 BOX 7 56.5— 645 |
J= = - BOX 8 645 79.2 -
—— 7 BOX 10 79.2— 86.3 |—
—4— BOX 11 863 948 |-
J= - BOX 12 94.8-1008 |-
25 - 1— — -
746 1 "'—— = ) [
= ——sH 27.4 — 56.5 "
= Woera Y(SOFT SUGH BOX 3 -
o — SLTY, CALCAREOUS, ZONE OF —
30_"]— ——|LARGE CEMENTED SILTSTONE -
—J——_—INODULES 30.7-39.7 AND 43.4 TO m
= _T156.9". MINOR FRACTURES AT 41.3 =
- ] 43.9'. 100.0 -
35— il
1= — BOX 4 -
d— I~
= -
s — —] BOX 5 ~-
d=— -
J-— " =
235 50— —] ___JBO 8 -
ENG FORM PROJECT HOLE NO
wan 1836 prevous xmows are ossoLeTe LANDFILL SITING (SECTION 30) 17

(TRANSLUCENT)




_HOLE NO..117..

DRILLING LOG

SOUTHWEST

INSTALLATION 2
MCALESTER o 2 e

1. PROJECT

LANDFILL SITING (SECTION 20)

:38%—43‘35“' - Stota)

2604391.00

o
12 NANUFACTURER'S OCSIGNATION OF DRIL

3. ORILLING AGENCY

CORPS OF ENGR.

10. SZE AND TYPE OF BT 8°AG,4°CB

1. DATUM FOR ELEVATION SHOWN (TR o MSL)
MSL

FAIUNG 1500

* TOLENO. (Ae show & dovig Ble
s iy o

17

13, TOTAL NO OF OVER— | lm

& NAME OF DMLLER WYATT

14, TOTAL NUMBER CORE BOVES

18, ELEVATION GROUND WATER 710.4' 4/15/8]
€. DIASCTION OF HOLK 16. DATE HOLX STARTED Ty
O VERNCAL  CJ0NCLIED DEG. MROM VERT. I 03/25/87[ _03/30/87
17, ELEVATION TOP OF HOLE 773.8
7. HOOESS OF QVERSURORN 7.5 16, TOTAL CORE RECOVERY FOR BORNG 97.9 =
G DEPTH ONALED INTO ROCK 93.4 [15. SONATURE OF INSPECTOR
§. TOTAL DEPTH OF HOLE 100.9 FLAMING
ELEVATON | oermd | LEGDND CLASIFICATION OF MATERIALS % con | mox o ROUARKS
RECOV- o
pevie) | emamzimen
[ » [y [ [ '
—.— ) (27.4 - 56 5 =
b m— MODERA(TELY SOFT, SUGHTLY 100.0 |-
I —SILTY, CALCAREOUS. ZONE OF -
—_— ] LARGE CEMENTED SILTSTONE I
——_"""]NODULES 30.7—39.7 AND 43.4 TO BOX 8 -
1~ —156.9". MINOR FRACTURES AT 41.3 P~
IJ— —j10 39" ~
S8 §— — —
170 ‘5— -~ ( 5 -
—— ] 56.5 — 86. e
—1 — MODERA(TEL)Y SOFT, CALCAREQUS, =
:— —1SILTY, VERY FOSSIUF'EROUS TO 89.0 »
——_T_186.3 BRACHIOPODA AND PYRITIZED . -
so_1— — PLANT STEMS.ZONE OF FRACTURES ‘ -
L—'j_— —{ MITH SLICKENSIDES 70.2—77.7.. 180X 7 :—
= 100.0 -
— i
I -
65 _1— — C
4] [
i —] 100.0 -
J- -
3= — 80X 9 -
—_ i
- ] =
. -
j— ] =
78— T C
—] T —
sa_"]— — 100.0 -
= 100.0 =
—]=— BOX 10 —
88— — i
2 I e ( [~
= =] 88.3 -~ 100.9 -
_3____ ] MODERA(TELY SOFT, MINOR )SILT —
by I CALCAREOUS. FRACTURES AT 93 9’ —
:: ——]AND 98.3". -
J= - -
95 ~j— —] -
4= BOX 12 ndlll
== . 100.0 C
8728 1on —— BOTTOM OF HOLE AT 100.9". .
ENG FORM PROKCT Ivor No.
wnn 1838 rerwous o s cssue LANDFILL SITING (SECTION 30 17

v

(TRANSLUCENT)




Livln NU. 118

INSTALLATION R
DRILLING LOG SOUTHWEST McALESTER w2 |
N PROJECT SIZE ND oF o . *l EETS
! LANDFILL SITING (SECTION 30) s 8T _6 AG4'CH
| 11, DATUM FOR ELEVATION SHOWN (70 o MSL)
> S 2604800.70 TGRS DESGUTGN OF DAL MR
3 DRLLNG AdencY CORPS OF ENGR. FAILING 1500
4 HOLE NO. (As shoun an drumbrg e 13 TOTAL NO OF OVER- DISTURBED
RGLE T 8 [ 4 [ UNDISTURBED 3_'
5 TAME OF DRLLER - 14, TOTAL NUMBER CORE BOXES 1
WYATT 15, ELEVATION GROUND WATER 714.3 15APRS
& OWECTION OF HOLE 16. DATE HOLE STARTED CouPLETER
(Y] VOCAL COMNCLMED — DER. FROM VERT. I 03/30/87 I 4/01/87
17. BEVATION TOP OF HOLE ™m3
7. THICKNESS OF OVERBURDEN 7.0 18. TOTAL CORE RECOVERY FOR BORING 91.0
8. OEPTH ORILLED INTO ROCK 83.0 [18. SIGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 100.0 FLAMING
ELEVATION | DEPTH | LEGEND CLASSFICATION OF MATERIALS £ CORE | BOX OR REMARKS
(Deseription) RECOV=- | SAMPLE {b::v': woter lom, depth of
NO. ote, ¥ segnifioant)
e Y 9 4 [ 1 Q
1/, CLAY S%? ss_o.o — 2.5) —
— SOFT, ', BROWN, -1 AUGERED 0.0-10.0".CORED |~
- / W™ AR 10.0-100.0,USED |~
D68.A Vs 4° CARBLOY BIT. MEASURED §— _
—// CLAY (c%_(zs - 7.0 WATER LEVEL AT 56.92° ON |
— MODERATELY STIFF, DAMP, MEDIUM 2 15 APRIL 1987. —
] / TO HIGH PLASTICITY, TAN—GREEN. ENCOUNTERED WATER AT 48'.C
- 3 mt
643 _——A - gARTON SAMPLES -
— e — —1SHALE (SH) (7.0 — 28.4 -
—— —|SOFT TS M)ODERATELY s&rr GRAY~ 4 1. 44.2-45.2 —
—}— ——]BROWN, WEATHERED WITH IRON 2. 70.0-71.3, —~
J—— —]oxiDE STAIN, SILTY, FRACTURES 3. 85.4-86.7 =
10—J7 T ]WTH SLICKENSIDES, CALCAREOUS, SAMPLE DEPTH _—
—~— —]BLOCKY. -
4= 87.0 -1 0.0- 2.5 -
.y -2 25- 58 |
T -3 5.8- 7.0 -
1= — =4 7.0— 10.0 .
S map BOX 1  10.0- 18.6 -
. BOX 1 BOX 2 18.6— 31.9 =
15— — BOX 3  31.9- 395 I
5_:—'._ — BOX 4 39.5— 476 [
44— BOX 5 47.6- 548 [
~—— BOX 6 548- 618 |-
- BOX 7 61.8— 69.2 | _
= = BOX 8 69.2— 765 I
4 BOX 9 765 847 |
4= BOX 10 84.7- 928 |-
20— — 38.0 BOX 11  92.8—100.0 -
e e -
J— -
25_.__-___ —] BOX 2 :_
I - -
I sl C
742 9 - -
—I— —]SHALE (SH) (28.4 — 47.8) -
—|="___]MODERATELY SOFT, BROWN-GRAY TO  [93.0 -
30— "1 GRAY-BLACK. SILTY, BLOCKY —
=}— —]MINOR WEATHERING TO 35.6". -
= —_—]FRACTURES 28.4-35.6". POORLY E
—— T 1CFEMENTED SILTSTONE NODULES -
—f— —{35.3-43.2. —
s = - -
——— —18oX 3 —
I 100.0 -
~4— 100.0 E
I BOX 4 »
=" 71 /SHALE (SH) (47.8 — 84.7) =
—~——"-] / MODERATELY SOFT, GRAY—BLACK, =
—1— ——{/ SILTY, FOSSILIFEROUS WITH -
oy —TF—— —1/ BRACHIOPODA AND PYRITIZED PLANT C
———=— SILTSTONE NODULES 52.5-58.2". : -
—|— —] GRADES TO SILTSTONE 83.4-84.7 1090 (BOX 5 —
213, By  ™]— — -
ENG FORM 1838 PrEVIOUS EDITIONS ARE CBSOLETE — $’°"£n
wAR 7Y (RANSLICENT) LANDFILL SITING (SECTION 3 18




-HOLE "NO. 118

DRILLING LOG

SOUTHWEST

INSTALLATION .
McALESTER

o 2

TPROBST | \DFILL SITING (SECTION 30)

2
JEETS

10 AD oF 8" AG,4'CB

1. DATUM FOR ELEVATION SHOWN (TBM o MSL)

ZWWCW

bbbt bt

2604900.70

MSL

3 DRLLNG AdecY CORPS OF ENGR.

(72 UANUFAGTURER'S DESIGNATION OF DRLL
FAIUNG 1500

4 HOLE NO. (As dosm en duwhy e
-nllon-L) 118

13 TOTAL NO OF OVER- Tusnm

lm

3

S NAME OF DRLLER WYATT

14, TOTAL. NUMBER CONE BOXES 1

16. ELEVATION GROUND WATER

714.3 15APR87]

S DRECTION OF HOLE
0¥ VERTICAL  COMNCLMNED

16. DATE HOLE

isrm 03/30/87 ‘%/m/87

17. ELEVATION TOP OF HOLE

7. HOGESS OF OVRSURORN 7.0

91.0

€ DEPTH DRLLED INTO ROCK 93.0

16. TOTAL CONEL RECOVERY FOR BORMNG

9. TOTAL DEPTM OF HOLE 100.0

ELEVATION

na veler joss of

SH) (47. B -
A Y SOFT, G‘RAY
SILTY FOSSILIFEROU

lillllllﬁlll'lillfllIlIllllFlllJ|-llLl' 5
| ‘I |
I 1 |

lllIIlllﬁl
I

Pl

OUS WITH
BRACHIOPODA AND PYRITIZED PLANTS.
SILTSTONE NODULES 52.5-58.2
GRADES TO SILTSTONE 83.4~84.7

BLACK.

100.0

BOX 7

100.0

100.0 |BOX 9

CALCAREOQUS, GRADES
SANDSTONE AT 90.0°.

IIIIIFIIIIIH[I

SIUD | VT

=

0 BEDDING FEATURES.

RODERATELC G0k T ALY, GRAT.

.|FNE TO Mm}uu' GRAINED,
:| MODERATELY HARD, LIGHT GRAY,

BOX 10

wrowy

BOTTOM OF HOLE

ks

SHALE (SH) (91.8 — 100. Og
MODERATELY SOFT, GRAY—BROWN,
BLOCKY, SUGHTY CALCAREOUS,
gINOR FRACTURES WTH SUCKEN-

100.0

BOX 11

IIITIIHI'Illl]lllllllllllIIllllIITIIIIIIIIIIIIIIIIIIIHIlllllllll]llIlIllllllIllIlllllllllIlllf

ENG FORM 15838 perwous tomons e cssaurre
AR 71 (TRANSLUCENT)

PROECT
LANDFILL SITING (SECTION

HOLE NO.
118



HOLE NO. 119

o
INSTALLATION 1
DRILLING LOG SOUTHWEST McALESTER _ o2  serms
T 10. SIE AND TYPE OF BT 5.5 AUGE
LANDFILL SITING (SECTION 30) i DATOM FOR ELEVATON SHOWN (T8 & i)
z or Station) MSL
LOCATION, o/ Fg et 2606290.10 - S
3 DRLNG ABNCY CORPS OF ENGR. FAIUNG 1500
shown draving e 13 TOTAL NO OF OVER- DISTURBED UNDISTURBED
+ "a?f-m.n“:) - 119 I 18 l [*]
S NAME OF DRLLER 14 TOTAL NUMBER CORE BOXES 0
WYATT 16. ELEVATION GROUND WATER
6. DIRECTION OF HOLL 16, DATE HOLE STARTED WTIB.
(] VERTIGAL  EJINCUNED DEG. FROM VERT. I 04/02/87 l /02/87
17. BEVATION TOP OF HOLE 761.7
7. THIOMESS OF OVERBURDEN 10.0 18. TOTAL CORE RECOVERY FOR BORING 0.0 =
8. DEPTH DRILLED INTO ROCK 40.2 19. SONATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 50.2 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % CORE | BOX OR REMARKS
RECOV=- | SAMPLE
“’"""’ O s Tt oo ot ot
q b ] ['] { a
I, ((f')as 0.0 — 10 [ [~
- ) BROWN, uo'sr MOVED ON HOLE »
~ o 8" AUGER 0.0-38.0° -
] cuw(a.-cH) TAN GREEN, MOIST HIT WATER ABOUT 35.0° il
- 1.0—4. 2 WL © 28.7 AT 1300 HRS |-
— CLAY(CL—CH) TANK GREEN DRY 8°AUGER 0.0—50.2 —
=g 45 HOLE OPEN TO 48.5' ~
- C_
- SAMPLE DEPTH [
- 1 0.0- 1.0 —
- X -2 10- 45 |
] -3 -3 45- 75 I
- 4 7.5 100 |
- 5 10.0- 130
E s et F
a . X —
] 4 8 19.0- 225 |
- 9 225~ 260 F
- / TOP OF ROCK 10  260- 290 |
517 Z 11 29.0- 325 [
= il SHN.E (?1) gRao — 22.5) 12 32.5- 385 |
o el £FN,DRY, MOD. 13 355~ 390 F
i — —HRM 10.0'15.5 -5 14 39.0- 430 I
12T~ —|SHALE, GREEN TAN, MOD. FIRM — 15 430- 465 =
1" ~IFIRM.  15.5-22.5' 18 465- 502 [
Jo— -
e w—] =
1" - -
b o 4 C
Y — =
—_— ] e
: ——— :
20~ — -
= e -8 =
br3a 2 e —
= —ISHALE (SH) (22.5 — 40.0) —
- — g-lzg.s. D K GRAY, FIRM ~
24" = - mi
-__sssmw 23.5', 30.0, 35.0° -9 =
I o C
—e. '—1_ P
T - -
= U=-10 -
28 ___| —] —
= —
I — [
+— - 11 =
T -12 -
I — -
I~ L
31— T ma
1 -
a— - —-13 -
— -
::— — 14 =
794 7 it
ENG FORH PROECT
1838  previous EDmons axe cesoLeTE. LANDFILL SITING (SECTION 19

(TRANSLUCENT)




HOLE NO. 119

INSTALLATION 2
DRILLING LOG SOUTHWEST MCALESTER o 2
FFoaeT TR T 5 —
! LANDFILL SITING (SECTION 30) TSI AD TWE OF BT 5.5° AUGE
11. DATUM FOR ELEVATION SHOWN (_'m
2 LT o B o« ) 606290.10 - I MSL
3 DRLLNG AGNCY  ~ORPS OF ENGR. FAILNG 1500
ATGLENG, {ia dhowm @ droviy e 13 TOTAL NG OF OVER— T *——I oS
19
5. NAME OF DRLLER 14 TOTAL NUMBER CORE BOXES [7)

WYATT

16, ELEVATION GROUND WATER

eamar [TV, ) gy |CMER, 02/87

O VERTICAL  CINCLNED OEQ. FROM VERT.
17. ELEVATION TOP OF HOLE 761.7
7. ™HOOESS o ovReoey 10.0 18. TOTAL CORE RECOVERY FOR BORING 0.0 %
8. DEPTH DRLLED INTO ROCK 40.2 18, SGNATURE OF INSPECTOR
9 TOTAL DEPTH OF HOLE 50.2 FLAMING
ELEVATION | DEPTH | LESDND CLASSFICATION OF MATERIALS % CORE | BOX OR Mm“‘
Deerttn) NO. "’:1.,. ota, ¥ sopiticet)
vivalk | b Q 4 'Y ! q
= | SIALE (o) 1228 ~ 800 , ..
- ] SHALE, K GRAY, FIRM -
a= — 14 -
_ T —|s.5 STREAK 23.5, 30.0, 35.0' il
g -
s T = —
I —-15 C
e —
R 16 .
3 BOTTOM OF HOLE 50.2° —
527} -
3 C
58] C
- »
60— —
64— —
ea_—] il
76_] -
E -
ENG FOR)alp
PROECT HOLE NO.
1836 rPrevOUS EDIMIONS ARE OBSOLETE.
uAR 71 plsisgttin LANDFILL SITING (SECTION JC* 19




HOLE NO. 120

(TRANSLUCENT)

VISION INSTALLATION 1
DRILLING LoG |” SOUTHWEST McALESTER o I
7. PROWGT 0. SZE AND THE OF BT 5.57 AUGE I
LANDFILL SITING (SECTION 30) GO FOR ELEVATGN SO (T & i)
S o Siathn, MSL
> E3%s "R 2606285.70 T ACTORERS DESGATION OF DR
3. DRLLMG AcENCY CORPS OF ENGR. FAILING 1500
No. ‘nmnmm 13, TOTAL NO OF OVER— Imu [umo
120
14, TOTAL NUMBER CORE BOXES
& NAME OF DRLLER
WYATT 15 ELEVATION GROUND WATER
¢ v:nc:mm DEG. FROM VERT. 10 DATe ot In 04/02/871 B4/02/87
w@ = " 197, ELEVATION TOP OF HOE 762.5
7. THONESS oF oversumoen 7.0 18, TOTAL CORE RECOVERY FOR BORNG 0.0 x
& DEPTH DRLLED INTD ROCK 33.5 [18. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 40.5 FLAMING
CLASSIFICATION OF MATERIALS £ CORE | BOX OR
e e B R || empaiitmamy
9 b ¥ d [N i
SILT (ML) (0.0 = 1.0 b1 , [~
815 :‘J ” l suu(n_z;)nﬁ_ammi%msm gpvfl?c&ﬂ ;gl_-iw - -
= CLAY (CL) (1.0 — 4. .0-40.5" =
__7 cuw(&.—aS). TAN Gl?EEN DRY L, HOLE OPEN TO 37.5 o
” :// swee oo F
: 4 R 22 &0—71& 2 10- 40 £
E b Tl G o | B ks E
- R o A
ss s - /// TOP OF ROCK -7 175- 210 F
o —— (?H) &Ro —"28.0) 8 20~ 245 |
a_— —_ - EEN, MOD. FIRM o ggg_— §$§ i
4 ;l4°;|1£GREEN TAN,MOD FIRM—FIRM -4 -1 315355 |
= —|17.5-28.0° J-12 35.5~ 40.5 »
..__.—__ - —
12— - -5 —
- -
p — —6 .
16" — —
:::"‘: -7 -
201 —— —
I -
== -8 =
24— — —
—" T -9 —
345 28 1 —i o
FEE N s
T+ — 2&0—40 10 ==
T —ss. 385 =
S gl 11 -
+=— -
& T —_
i -
I~ - —12 -
n :_ —| BOTTOM OF HOLE C
HOLE NO.
m.LF‘ORM PROJECT JOL
ENGm n 1838 prEvoUs ENTONS ARE OBSOLETE. LANDFILL SITING (SECTION 120




HOLE NO. 121

DRILLING LOG SOUTHWEST McALESTER or 1 ! SHEETS
. PROJCT 0. S D TPE OF BT 5.5° AUGE — —
LANDFILL SITING (SECTION 30) AT FoR EEATON SR (T = 1)
7Tl 2608873.10 O AETRES DESG U OF R —
3 DRLLNG AGNCY CORPS OF ENGR. FAILNG 1500
AH.?‘I-NO. gn)*—-mm 13, TOTAL NO OF OVER= |m1u-n12 IWO
121
S NAME OF ONLLER 14 TOTAL NUMBER CORE 0
WYATY 14 BLEVATION GROUND WATER .
‘mmn:ml;mn ____‘__mnmm““mm Isr 04/01/57| 5/01/07
17. BEVATION TOP OF HOLE 761.9
7. HOOESS oF overoronn 6.0 18, TOTAL CONE RECOVERY FOR BORNG 0.0 x
& DEPTH DRILLED INTO ROCK 3.7 19, SONATURE OF WSPECTOR R
9. TOTAL DEPTH OF HOLE 37.7 FLAMING
ELEVATION | DEPT™H | LEGEND CLASSFICATION OF WATENALS % CORE | BOX OR REMARKS
- =N | emayanas
4 | 3 ] d [ 4 1
- CLAY (CL) (0.0 — 6.0 —
-V mé&.—)aS) LT BRO\zN GREEN, MOVED ON HOLE =
- MO -1 &° AUGER 0.0-37.7". —
- W PL P XPASS CLASS CHANGED AUGER TEETH AT |
— 56 22 34 882 CH 37.5. -
- MOIST DRY 3.0-6.0° STOPPED HOLE TO KEEP FRON™
. TEARING UP AUGER BIT il
- -2 -
- N DEPTH ~
- / TOP OF ROCK 1 00— 30 [
785 g 4 2 30- 60 [
4 ISHALE (Ts-I) g.o = 156.? 3 60— 90 I
—— —_TISHALE, TAN GREEN, MOD. FIRM. 4 9.0- 125 |
T— —j6.0-15.5" (-3 -5 12.5— 15.5 -
a_— — 6 155 190 [—
O - TJiL PL M XPASS CLASS -7 19.0- 220 |
4= ""lss 22 33 994 H -8 220~ 250 |
+ — -9 0~ -
1 - 10 8533 [
4= = s 11 N5 345 |
- gl 2 12 3M5=-37 F
12 3= = -
- -
— =3 -5 =
I -
748 4 o -
16— ——|SHALE éRsEgNos.s Z 22.0 ~
— =~ _—|SHALE, TAN, MOD.FIRM—FIRM -
4= —]u PL A xPass V-6 -
T =148 22 28 982 SH il
01— — 7 C
big 9 - mil
—L___SHALEm(ZZO-VJ) -
T ——|SHALE, K GRAY, FIRM s -
“Els % PP T -
[y P X .
—}—— ~—{SANDSTONE 30.5,35.5',37.5". E
o el -
::'—'__: J—9 =
28— — —
. [~
I= -
—_— L—-10 I
- — [
F— - 11 =
- il
T ] =
& T 3-12 -
I i —
242 ] -
-3 BOTTOM OF HOLE 37.7° -
4D -
ENG FORM 1838 rrEvious EXTONS ARE CBSOLETE. Amrn
W 7 LANDFILL SITING (SECTION 121

(TRANSLUCENT)




;0L 1300007

NSTALLATION SRET "
DRILLING LOG SOUTHWEST McALESTER or 2 ! SHEETS
TPRGECT |, DFILL SITING (SECTION 30) 10 S D TWE & BT 6" AUGER
11. DATUM FOR DLEVATION SHOWN (TEM or MS1)
* B od I - 2606244.50 T ARG ACTURERS DESGRATION OF DL e
3 DRLLNG AdencY CORPS OF ENGR. FAILNG 1500
&H.G‘.E.M ‘h“-m“ 122 13. TOTAL NO OF OVER— 1?“”17 Tummo
Ak OF DRELER 14, TOTAL NAMER CORE BOXES 0
WYATT 15, ELEVATION GROUND WATER 18.87 14APRS
6. DIRECTION OF HOLE: STARTED m‘l‘%
17. BLEVATION TOP OF HOLE 780.1
7. HOoESs o oversuroey 8.5 16. TOTAL GORE RECOVERY FOR BORNG 0.0 %
6. DEPTH ORRLED INTD ROCK 44.2 [18. SIGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 52.7 FLAMING
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS X CORE | BOX OR REMARCS
Denrbtr) RS | AE | O e
'R ] ( 5 10 [} 1 9
37/ 7 AT (&) (0.0 — »
- /// SOFT, SH. N MOIST, BROWN. 1 | AUGERED 0.0~52.7". -
758 8 ~ ENCOUNTERED WATER AT 35.4—
=/ CLAY (c%_o 5 =83 MEASURED WATER LEVEL AT |
_ ST, LOW 18.87 ON 14 APRIL 1987. |-
- PRSI, AN GHEEN, 2 —
= B = Y O =
- 2 1.5 50 F
] >3 50~ 85 |
- . 4 as- 15 |
- 5oagE E
- -3 7 720 F
- 8 210- 245 |-
a_ ] A -9 245-275 |
751.8 =10 27.5— 30.5 -
J— JsiaE (m_) 85 - 527) -1 305 335 |
4= — - BLOCKY, SILTY 12 335370 L
= - NN GREEN, WEATHERED., -4 13 370-40 [
J—_——|BECOMES_DARK GRAY AT 21.0. 14 400- 435 |
4" very siLTY AT 233' 295. 15  435- 465 |-
—~— 320, 37.0°AND 41.0 16 485490 I
12— — 17 490-527 |
— e cra—] =3
O -5 =
4= L
16— = -6 il
3= =
J= -7 -
20— — -
— T C
4= 8 =
24 1~ — -
—— -9 -
28_1— — -
o —10 -
S el e
e T = =
J- =12 - -
38 = — i
R e 13 C—
720 1 40 " — —
ENG FORM PROJECT 3£"°‘5 NO.
w1098 Prevous eomas we cssacTe LANDFILL SITING (SECTION 122

(TRANSLUCENT)




"HOLE NO.122

INSTALLATION
DRILLING LOG SOUTHWEST MCALESTER x? ’vam
PRORST |\ DAL SITING (SECTION 30) 1% § AUGER
— T1. DATUM FOR ELEVATION SHOWN  (TBW or W)
L LT of Ty « M 280624450 ————— MSL
3. DRLLNG A®NCY  CORPS OF ENGR. FAILNG 1500
CHAENG T down @ vy B0 i % TOTAL NO OF OVER~ Jmmn Im_°—
S NAME OF DRILLER 14 TOTAL NUMBER CORE BOXES 0
WYATT 18, LEVATION GROUND WATER 18.87° 14APRS8]
&. DIREGTION OF HOLL 16. DATE HORE STARTED ”'“"34
O VERTGAL  CINCLIED DEQ. FROM VENT. 1 °4/°5/57I /08/87
17. ELIVATON TOP OF HOLE 780.1
7. TGOS o oversumoen 8.5 15, TOTAL CORE RECOVIRY FOR BORNG 0.0 x
& DEPTM DRILLED NTO ROCX  44.2 e SGNATORE OF NOPECTOR
0. TOTAL DEPTH OF HOLE 827 FLAMING
ELEVATION | OCPTH | LEGDND CLASBINICATION oF MATIRALS X CORE | 80X OR SRS
¢ ' v NO. @:&m oln, ¥ sogutiemt)
a h_ Q [ '
I SH) (8.8 — g0 »
s =] MODERA Y SOFT BL , SILTY b=
S TAN-CREEN ERED. 414 C
—l | BECOMES DARK GRAY AT 21.0. _—
- —{VERY SLTY AT 26.8', 29.5°, =
—= —320", 37.0"AND 41.0". o
“ - — ~
I 15 -
e - 18 ndll
s cov— =
J— 17 =
s2.3= — -
_— p e BOTTOM OF HOLE =
o C
58~ i
3 =
6a. ~
- =
— -
- _
- e
84" - _
= —
68— il
= -
d -
-1 =
78] i
- -
3 ~
ENG FORM - PROECT =
PREVIOUS EDIIONS HOLE MO,
wan 1038 ARG OBSOUETE LANDFILL SITING (SECTION :ai 122




P

HOLE NO. Mwi123

DIVISION INSTALLATION SHEET
DRILLING LOG SOUTHWEST MCALESTER ol | sers
. PROECT G S AND oF
! LANDFILL SITING (SECTION 30) ’ gl 7 7/8 RB
71, DATUM FOR ELEVATION SHOWN (T8N or MR
L oG o St « ) 5505109.00 L S MSL
S DRNG AGECY 72 WANUFACTUREN'S DESIGNATION OF DRILL
TULSA DISTRICT FAILNG 1500
HOLE NO. ‘ ey 13 TOTAL NO OF OVER— DISTURSED UNOISTURBED
4 HaLE N Al)m - dovhy e w123 T L o [ 0
S NAE OF DRLLEN 14 TOTAL MMBER CORE BOXES 0
WYATT 18. ELEVATION GROUMD WATER 43.4 24 AUG 87
& DIRECTION OF | STARTED
T omeon o vk e e v L™ DATE HaLE | 08,/04,/87 | " ="8g /05 /87
[17. BLEVATION TOP OF HOLE 768.2
7. THoowss or oveormumoeN 5.0 "18. TOTAL CORE RECOVERY FOR SORING 0.0 x
& DEPTH DRILLED INTO ROOK 75.0 15, SGNATURE OF INSPECTOR
8. TOTAL DEPTH OF HOLE 80.0 BOWEN
ELEVATION | DEPTH | LFOEND CLASSIFICATION OF MATERIALS % CORE | BOX OR | REMARKS
(Deveription) RECOV~ | SAMPLE
B | o ha. i Kooty of
Q b [y 4 ) ] q
:1 ROCKBIT HOLE WITH AR. ROCKBIT HOLE TO 80.0'. =
- ENCOUNTERED WATER AT 68.0 HOLE WAS NOT LOGGED. -
— OVERBURDEN IS APPROXIMATE..._
- LY 5.0'. SET 4°P MON-— —
- ITORING WELL. SEE -
- SCHEMETIC FOR DETAILS. -
) [« - I
- -
-— ==
207 =
= -
30— i
] 2
= ! =
. | —
40} 1 —
50" -
7 :
- L
60 -
- »
70" ! =l
i -
. - —
- -
-~ —
9q_"— -
3 -
100 "] —
ENG FORM PROSCT wkou NO.
wan 1036 erevous mos A cesaET LANDFILL SITING (SECTION MW123

(TRANSLUGENT)




HOLE NO. Mw124. -

NETALLATION
DRILLING LOG SOUTHWEST McALESTER wl | e
L o = EETS
! LANDFILL SITING (SECTION 30) 10 S MO TYe OF T 7 7/8 RB
T DATUN FOR ELEVATION SHOWL (TN o i)
% LOCATQ, (Gt o Sele)  £504390.00 S S MSL
3 TULSA DISTRICT FAIUNG 1§0°
AL 0. (e tewe @ dwiy Be X TOTAL WO F OVER= DSTORD ROETRD |
o — S
B WA OF ORRLLEN 14, TOTAL MUMBER CORE BOXES 0
WYATT 18, ELEVATION GROUND WATER DRY 24 AUG 87
& DRECTION OF HOLE 16. DATE HOLE STARTED
() VERTICAL  COINCLINED DEG. FROM VERT. [ 08/05/87 [ Bs,/08,/87
17. ELEVATION TOP OF HOLE 775.0
7. THONESS of ovinsuroeN 5.0 16. TOTAL CORL RECOVERY FOR SORING 0.0 %
8 OEFTH DRLLED NTD ROCK 75.0 [16. SONATURE OF INSPECTOR
%, TOTAL OEFT OF HOLE 80.0 BOWEN .
BEVATON | OEPTH | LEGD® CLASSFICATION OF MATERALS S CONE | BOX OR ) S
(Penerpton) RS IS | Ol Sy iy
e '} [ ] 4 (] ] 9
3 ROCKBIT HOLE WITH AIR. NO " ROCKBIT HOLE WITH AIR. -
= SAMPLES TAKEN. SOME WATER IN DID NOT LOG HOLE. -
p— HOLE WHEN DRILLED. AFTER WELL OVERBURDEN IS APPRO.XIMAT-.__.
- INSTALLED, HOLE DIDN'T MAKE ELY 5.0°. INSTALED 4°PVC -
- WATER. WELL IN HOLE. SEE -
: SCHEMATIC FOR DETAILS. -
"o T
— —
- -
201 -
3] E-
40_"] . —
- -
s | .
= -
- -
— -
60" -
70" . e
. -
3 =
sa._] .
= -
3 -
100 -
ENG FORM PROJECT InoLg NO.
w7 1036 Peevous oo e cesarte LANDFILL SITING (SECTION 30 MW124




HOLE NG. uw125

INSTALLATION
DRILLING 1LOG SOUTHWEST MCALESTER ol | sers
1. PROECT 10. OF T 7 7/8 RB
LANDFILL SITING (SECTION 30) 1. DATUM FOR ELAVATION SHOWN  (TBM or M)
z o Siethn) MSL
< mgn - 3334“ ,2; BE.U. 2605880.00 T WA ACTREYS TESGUTGN o AL
TULSA DISTRICT FAILING 1500
g e 13 TOTAL NO OF OVER- DISTURBED
cn:‘.:.uo. Ihn--o-. 2s o unsru-no
& NAE OF DRLLER 14. TOTAL NUMBER CORE SOXES 0
WYATT 18, ELEVATION GROUND WATER 25.8 24 AUG 87
& OMECTION OF FOLE 16, DATE HOLE STARTED CouPLETR
¥ VERTICAL  CIINGLINED DEQ. FROM VERT. [ 08/06/87f /07/87
17. BEVATION TOP OF HOLE 764.8
7. THOESS OF OVERBURDEN 5.0 18 TOTAL CORE RECOVERY FOR BORNG 0.0 x
8. DEPTH DARLED INTO ROCK 35.0 18, SGATURE OF INSPECTOR
6. TOTAL DEPTM OF HOLE 40.0 BOWEN
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATENIALS X coRE | BOX OR REMARKS
i) || o e
'] ] [} [] [ f 't
— =
- ROCKBIT HOLE WITH AIR. ) ROCKBIT HOLE WITH AIR, -
= ENCOUNTERED WATER AT 29.0°. DID NOT LOG HOLE. SET 4" —
— PVYC WELL IN HOLE.OVER~- T
- BUF.(DEN IS APPROXIMATELY -
- 5.0° DEEP. =
—1
10_] ndil
— -
= -
20— -
30 ~
=1 =
= =
boan | an BOTTOM OF HOLE —
- C
ﬁ L.——
- =
-— e
5Q._] ——
- nlll}
60 ——
— n
= [
70" . —
o —
- -
- =
sQ._] —
1010 -
ENG FORM PROJECT HOLE NO.
wan 1836 mewous mmaes s cesume LANDFILL SITING (SECTION MW125

(TRANSLUCENT)




DRILLING 10G |2 SOUTH INSTALLATION e
7. PROGECT LANDFILL SITING (SECTION 30) T0. SiZE AND TYPE OF BIT § 5/8 RB
11. DATUM FOR ELEVATION SHOWN  (7BM or WSL)
N tes or Stotion
- sZog ™ > - 98.00 12 MANUFAC(URER'S DESIGNATION OF DRILL =
= — [ " ol
3 DRILNG AGENCY g GEOL. SURVEY FAILNG 1500
4. HOLE NO. (As shown an drawing titie 13, TOTAL NO OF OVER— DISTURBED UNCIS TURBED
and e ~umber, MWi268 ] l o
T NAME OF DRILER 14. TOTAL NUMBER CORE BOXES 0
15. ELEVATION SROUND WATER 49.0 (3/14/88)
5. DIREGTON OF HOLE 16. DATE HOLE STARTED COMPLET
¥ VERTICAL  CJINCUNED DEG. FROM VERT. l 01/04/88 l Lrsas/“/u
A 17. ELEVATION TOP OF HOLE 774.9
7. THCKNESS OF OVERBURDEN 0.0 18. TOTAL COHE RECOVERY FOR BORING 0.0 x
8. DEPTH DRILED iNTo Rock 0.0 19, SiGNATURE OF iNSPECTOR
9. TOTAL DEPTH OF HOLE 120.0 MILES OVERTON
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS % COPE | BOX OR REMARKS
(Description) RECOV— | SAMPLE (Driilng wme, water loss, depth of
ERY NO. weatharing, otc., .f sognificent)
a b c d e £ b
n ROCKBIT HOLE TO 120.0°. NO SAMPLES —
- TAKEN, NO DESCRIPTION OF SOIL OR ROGKEIT HOLE 10,1200 |
— ROCK MATERIAL AVAILABLE, ‘ —
- -
— —
ENG FORM ,q- PROJEC T HOLE NO.
R 1836 PREVIOUS EDITIONS ARE OBSOLE LANDFILL SITING (SECTION 30) NW128

(TRANSLUCENT)



MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 12
Historical Monitoring Well Schematics
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-“mmm Z= X-HTVMO

6inx5.0ft PROTECTIVE PIPE
‘,,-ﬂ*'”'NITH LOCKABLE CAP
3.6 STICKUP

4x4x0.5 ft CONCRETE PRD

4« CEMENT GROUT

WELL SCREENS

]« BENTONITE SEAL 79.5 - 83.5
27. T0 30. o

o WL= 56.3 8-24-87

o«— SAND FILTER
39. TO 10@.

3 PROTECTIVE PQOSTS
o EL ¢?73.8 l
=107
-8 +
=30 T
-4g+ PVC CASING
1 4.in
THREADJOINT
=50 1 -
-8 +
-70 +
-80 1
J WELL SCREEN
-op 4 8.010in SLOTS
-t
-109 -

A 4

MCALESTER LANDFILL
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U.S. ARMY INSTITUTE OF PUBLIC HEALTH
BORING and WELL CONSTRUCTION LOG
McAlester AAP, McAlester, Oklahoma
Ground Water Consultation, New Active Landfill
August 2013

BORING / MONITORING WELL INSTALLATION LOG

JOB HNO $.0013291-13 Boring/Well No. MW-LF-1 Depth of Hole 95! Sheet 1 Of 1
Geologist JAM Sample Method Drill Cuttings Hole Diameter 4” Drill Rig Mobile B8O
Driller RH Drilling Method Auger/Air Started 11Augl3 Completed 17Augl3

WELL MATERIALS INVENTORY |

Well Casing Type PVC In. Dia. 4" Pack Type & Size Sand No.2 Seal Type Bent.
Install Method Auger/Air Protective Casing Y N Protective Casing Type
Well Screen PVC In. Dia. 4" Screen Slot Size 0.010" Grout Type Cement
Amount of Pack 70-95’ Amount of Seal 67-70" Amount of Grout 6-67'
Depth Sample REC | Lithologic Description / Well Diagram /
(Ft.) No. %o USCS Classification Comments
0-21 Sand very fine and Silt; little clay; yellow-
brown 10 YR 5/4
2-6' Sand very fine to fine; little silt; trace clay;

yellow-brown 10YR 5/6 and light brown-
gray 10 YR 6/6

6-97 Silt; trace sand very fine; trace sand very
fine; gray-brown 10YR 5/2

Co- Shale; dark gray-brown 10YR
13 4/2; soft
T 13- Shale; dark gray 10YR 4/1 and
19’ gray-brown 10YR 5/2; very
soft
19~ Shale; dark gray-brown 10YR
957 4/2; soft; moist 78-95’

B-2



04-23-2015

MW-LF-2

McAlester Army Ammunition Plant Date - 5 February 2015
Ground Water Consultation Drill Rig :B-80
Landfill Area Drill Method . Air Rotary
S.0031692 Drill Crew : Hoover, Maners, Farro
February 2015 Geologist :J. Maio
MW-LF-2 O
Dgpth T
in % DESCRIPTION
Feet _ %

0— -
//////////// Clay; trace silt Dark brown 10YR 3/3
//7/7/(///(///(/(/ Silt and clay Light olive- brown 2.5YR 5/4

i Silt and clay; trace very fine sand
T Light olive- brown 2.5YR 5/4
5_
i | Cement //////._/.////Shl
-== . ale

10— -1 Dark grgy- brown 10YR 4/2

15+ —4" PVC Riser

i LCaEaEae -, Siltstone Dark gray- brown 10YR 4/2

-1 Shale

T Gray- brown 10YR 5/2
20— -

i — Bentonite
25—

i :| Shale

| | sand Pack - Sgrrlg\?vree;y- brown 2.5YR 4/2
30—

T —4" PVC Screen
35—
40—
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MCALESTER ARMY AMMUNITION PLANT
RCRA-D PERMIT MODIFICATION APPLICATION

Appendix 13
Common MCAAP NHIW Waste Stream

November 2019



The following is a list of common items that are deposited in the MCAAP NHIW Landfill.

o Empty Cans, Pails, Brushes, Cups (Previously containing Paint, Thinner, Mil-C-450, OiIl,
Grease, Coolant, Hydraulic Fluid, Empty Epoxy Polyamide with lids off)

o Empty 55 gallon drums (previously containing Oil, Grease, Coolant, Hydraulic Fluid)

o Empty Cardboard boxes and liners previously Containing explosive

o Empty cardboard tubes and end caps from Renovation processes

e Grit Dust

e Empty Aluminum powder bags

¢ Non-reactive activated carbon from waste water treatment processes

¢ Cutting sand from Machine Shop

e Water Plant lagoon sludge

e Ash from Fire training due to burning of untreated wood

o Digester Sludge

o Car wash sludge

o Cement Dust/Residue Drums Waste from Baghouse or Cement mix waste

o Desiccant, Labels, tags, markers, paper, tapes, earplugs, wipes, items contaminated with
K-70 grease, molykote, waste asphalt and Items contaminated with only asphalt,
unserviceable plug caps, sandpaper, Empty 5 minute epoxy containers, Used (dry)
Roofing Felt, gloves contaminated with only dirt, empty containers of Loctite ,dryersheets
touch up pens, damaged fiber tubes, tissue, rags/bear tex pads, crocus cloth, dirt/rust
(dry), empty silicone tubes; Items contaminated with Compound, Molykote 55, Cutting Oil
and Locktite. Items contaminated with Cement, Filters from Parts, vermiculite, and items
contaminated with cement and sealing compound, and unserviceable plug, inert plastic
items including plastic banding, electrical tape, flashbulbs, fiberglass insert of yaw screen

e |tems that contain asbestos

e Asbestos
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