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1 INTRODUCTION

This Landfill Gas (LFG) Management Plan has been prepared consistent with Oklahoma
Administrative Code (OAC) 252:515-15 requirements pertaining to the control of
explosive gases from the East Oak Recycling and Disposal Facility (RDF). The site
currently has an approved LFG monitoring system which includes 19 LFG monitoring
probes. The approved LFG monitoring system in this document refers to gas monitoring
probes installed along the permit boundaries of the East Oak RDF and Mosley Road
Sanitary Landfill. As a result of the proposed landfill expansion, 9 of the existing LFG
monitoring probes will be abandoned, 2+ | . new probes will be installed, and 10 existing
probes will remain in-place.

Section 2 of this plan describes the perimeter LFG monitoring system, and general
practices and procedures for performing monitoring and maintenance of the landfill’s
perimeter LFG monitoring system. This section also includes as an overview of the
monitoring and maintenance procedures for the landfill’s onsite structures. Finally,
Section 2 includes an overview of the recordkeeping and reporting requirements
contained within OAC 252:515-15.

Section 3 describes an action plan for the East Oak RDF if explosive gases are detected
above Oklahoma Department of Environmental Quality (ODEQ) compliance levels at
either the perimeter LFG monitoring probes or within  on-site structures.

Section 4 describes the landfill gas collection and control system (GCCS).
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2 METHANE GAS MONITORING

Compliance with OAC 252:515-15 requires landfills to implement a routine methane
monitoring program to verify that (1) methane concentrations do not exceed 25 percent of
the lower explosive limit (LEL), or 1.25% methane by volume in air, in all structures
within permit boundary (excluding gas control or recovery system components) and (2)
the concentration of methane does not exceed the LEL, or 5% methane by volume in air
for methane at the facility permit boundary.

The purpose of this section is to provide guidelines for the evaluation of LFG migration
at the points of compliance. This will be verified by monitoring LFG concentrations at
the facility permit boundary and within the onsite structures.

2.1 Perimeter Monitoring
2.1.1 Perimeter LFG Monitoring Network

The current ODEQ approved LFG monitoring probe network includes a total of 19 LFG
monitoring probes located along the existing permit boundary as shown on Figure G-1-1
in Appendix G-1. As a result of the proposed landfill expansion, 9 of the existing LFG
monitoring probes will be abandoned, 10 of the existing LFG monitoring probes will
remain, and 24 22 new LFG monitoring probes will be installed. At landfill completion,
the monitoring network will consist of 3+-32 monitoring probes as shown on Figure G-1-
2 in Appendix G-1. The 9 existing probes will be abandoned and replaced as needed to
allow for future filling and site operations. Given that there will not be significant
changes to the permit boundary or the waste placement near GP-1 through GP-6, GP-13
through GP-15, and GP-19 (previously known as GP-5), these 10 existing LFG
monitoring probes will remain in-place. Table 1 summarizes the LFG monitoring probes
that will remain in-place, probes that will be abandoned, and the probes that will be
added as a result of the proposed landfill expansion. The interprobe spacing of the
proposed probes will be approx1mately 500 feet w&h—the—e%eepﬁoﬁ—ef—the—spaemg

Phases X VI, XVII, and XIII through XV. Information on the proposed LFG monitoring
probes is summarized in Table 2-2 in Appendix G-2.
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Table 1
List of Existing and Proposed LFG Monitoring Probes

Existing Probes To | Existing Probes To | New Probes To Be

Remain In-Place Be Abandoned - Added
GP-1 G-7 (East Oak) GP-7R

GP-2 GP-8R GP-8
GP-3 GP-12 GP-9R
GP-4 GP-16 GP-10R

GP-5 GP-17 GP-11
GP-6 GP-4 (Mosley Road) GP-12R
GP-13 GP-7 (Mosley Road) GP-16R
GP-14 GP-9 GP-17R
GP-15 GP-10 GP-18
GP-19%* GP-20

GP-21

GP-22

GP-23

GP-24

GP-25

GP-26

GP-27

GP-28

GP-29

GP-30

GP-31

* Existing Mosley Road Sanitary Landfill gas probe, GP-5 is being renamed as GP-19 to
avoid confusion with East Oak RDF gas probe.

2.1.2 Existing LFG Monitoring Probes

The site currently has 19 existing LFG monitoring probes. Locations of the existing
ODEQ approved LFG monitoring probes are shown on Figure G-1-1 in Appendix G-1.
The as-built boring logs that were available for the existing LFG monitoring probes are
included in Appendix G-2, and their as-built information is summarized on Table 2-1 in
Appendix G-2.

As part of the landfill expansion and as listed in Table 1 above, 9 of the existing LFG
monitoring probes will be abandoned to allow for future filling and site operations. The
abandonment will include removing the surface completion material, attempting to pull
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the probe casing materials, and grouting the boreholes with bentonite grout from the total
depth to surface. The probes will be abandoned and plugged in accordance with applicable
rules in 252:515-7-3. Existing 10 probes as listed in Table 1 will remain in-place as these
probes are currently approved and no significant changes to the site are proposed for this
area.

2.1.3 Proposed LFG Monitoring Probes

As part of the proposed landfill expansion, 21 | 22 new LFG monitoring probes, as listed in
Table 1, will be installed around the proposed perrmt boundary prior to the development of
Phases XVI, XVII, and XIII through XV. The proposed probes will be installed in
accordance with applicable rules in OAC 252:515-7-3. After evaluating the site’s soil,
hydrogeologic, and hydraulic conditions surrounding the facility, the new LFG monitoring
probes are designed to be single-completion probes. At a minimum the probes will extend
from ground surface down to the lowest bottom of waste elevation.

The single-completion probe design was chosen since it assures that all soils are monitored,
preventing the possibility of undetected gas monitoring through an unsaturated zone. In the
event that LFG migration is detected, and knowledge of the specific zone of migration is
needed for development of the remediation plan, additional probes may be installed next to
the original probe and within the suspected zones of migration.

The proposed probes will be installed by an Oklahoma-licensed monitoring well installer.
The proposed boreholes will be logged by a geologist or engineer. Within 90 days of
installation, detailed as-built drawings of the probes will be submitted to the ODEQ. Please
refer to Figure G-1-3 for the proposed LFG monitoring probe detail.

2.1.4 Monitoring Procedures

Methane concentrations will be measured using a portable gas detection device
pre-calibrated against reference methane and oxygen standards. The portable gas detection
device will be equipped with a suction sampling line equipped with an air tight fitting. This
fitting will match with a corresponding air tight fitting installed at the top of each probe to
enable gas samples to be drawn directly into the monitoring instrument without diluting the
sample. The instrument is designed to give a direct reading of the methane concentration in
two scales, either percent of the LEL or percent methane by volume. A qualified landfill
representative or a qualified consultant will conduct compliance monitoring. The monitoring
equipment used will be maintained and calibrated in accordance with the manufacturer’s
recommended procedures prior to use.

Monitoring data will be recorded on the Landfill Gas Monitoring Report (LGMR) form in
Appendix G-3, or a similar form, and maintained in the Site Operating Record.

If LFG monitoring determines that methane has been detected in concentrations exceeding
the regulatory limit, notification procedures, as described in Section 3.2, and remediation
procedures, as described in Section 3.3, will be implemented and followed.
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2.1.5 Maintenance Procedures

During the LFG monitoring events, the sampler will inspect the integrity of the
monitoring probes. The sampler will record pertinent information on the LGMR form
(Appendix G-3) or similar form.

If damage or excessive wear to the monitoring probe is observed, it will be reported to the
landfill manager and the monitoring probe will be repaired. If it is not possible to repair
the monitoring probe and the damage could potentially affect the accuracy of future
monitoring results, the monitoring probe may need to be abandoned and replaced with a
new monitoring probe, with approval from the ODEQ.

2.2  Facility Structure Monitoring
2.2.1 Monitoring Procedures

Onsite enclosed structures used for human occupation will be equipped with a continuous
LFG monitor/alarm that provides an audible alarm if methane concentrations exceed 25
percent of the LEL for methane (or 1.25 percent methane by volume). During each
quarterly sampling event, the continuous monitors will be checked by verifying that they
respond to combustible gas in air. The verification will be documented on the LGMR
form.

If methane concentrations exceeding 25 percent of the LEL are detected within a
structure, the building will be immediately evacuated and ventilated by opening doors and
windows. Notification procedures, which are described in Section 3.2, and remediation
procedures, as described in Section 3.3, will be implemented and followed. If existing
enclosed structures are removed from the site to allow for the continued development of
the landfill, the monitors/alarms installed in these structures will be decommissioned.

2.2.2 Maintenance Procedures

The continuous LFG monitors/alarms will be maintained in accordance with the
manufacturer’s recommendations and specifications. In addition, on a quarterly basis the
monitors/alarms will be inspected to ensure they are properly installed and connected to
power.

2.3 Recordkeeping/Reporting

Records of LFG monitoring, whether for routine monitoring, verification, or remediation
purposes, will be maintained and placed in the Site Operating Record. The LFG
monitoring probes and alarms will be monitored at a minimum of quarterly, and the
results will be placed in the Site Operating Record.
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3 METHANE GAS EXCEEDANCE ACTION PLAN

3.1 Exceedance Response Measures

This action plan has been prepared consistent with OAC 252:515-15-5 in order to protect
human health in the event that concentrations of methane exceed ODEQ compliance
thresholds either in facility structures within the permit boundary or at the LFG
monitoring probe. The appropriate emergency response is different for each situation;
* therefore, the plan will address the situations for buildings and probes separately.

This action plans will be implemented upon the initial exceedance of a perimeter
monitoring probe or enclosed structure monitor.

3.1.1 Initial Action

The initial action in the event methane is detected at levels above regulatory limits is to
immediately take necessary steps to protect human health. The specific response depends
on the circumstances of the situation.

Building/Structures. If a monitoring device in a facility within the permit boundary is
triggered or if continuous LFG monitor/alarm equipment indicates that 25 percent of the
LEL (1.25 percent methane by volume) has been exceeded, the building is to be
immediately evacuated of all personnel and the Landfill Manager will be notified.
Personnel (except for qualified monitoring personnel) will not be allowed to reenter the
affected structure until additional measures are taken. Notification procedures will be
implemented as described in Section 3.2.

Perimeter Monitoring Probes. If an exceedance of allowable limits of methane is
detected at the permit boundary in one of the monitoring probes, the Landfill Manager
will be notified immediately. The initial action will also include an immediate re-
calibration of the monitoring equipment and re-monitoring of the affected probe(s). The
immediate emergency response measure will be for the Landfill Manager to determine if
any nearby buildings (including off site structures) are at risk and if evacuation of the
building(s) should be requested. Notification procedures will be implemented as
described in Section 3.2.
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3.2 Notification Procedures

When methane levels above the regulatory limit have been detected, notification will be
made to ODEQ by the Landfill Manager after initial detection. The notification will be
made by telephone, fax, or e-mail. The site will also submit a written report to ODEQ
describing the methane gas levels detected and the steps taken to protect human health.
This report will be submitted to ODEQ within seven days following the detection.

3.3 Remediation Plan

Once the methane levels are above regulatory limits have been detected in the facility
buildings/structures or in one or more LFG monitoring probes, a specific remediation
plan will be submitted to the ODEQ within 30 days of detection, describing the nature
and extent of the problem and the proposed remedy. The remediation plan will then be
implemented within 60 days of detection or as approved by the ODEQ. The ODEQ will
be promptly notified in writing that the remediation plan has been implemented and a
copy placed in the site operating record. However, the ODEQ may establish an alternate
schedule for demonstrating compliance.

The initial remediation action will be an investigation of the cause of the methane levels.
The remediation plan may include some or all of the following elements, depending on
the circumstances:

e Bar-hole probe or hydropunch testing in the vicinity of the impacted monitoring
probe

e Sampling and laboratory analysis of gas samples collected from the monitoring
probe to determine the source of the gas and the concentration of methane and
other compounds

e A gas analysis to determine the source
e Additional LFG monitoring

e Adjustments to nearby LFG extraction wells
Using accumulated data, an assessment will be made to determine an appropriate course
of action to mitigate the LFG migration, if needed. Such action may vary with the
specific incident, but may include (and are not limited to) increasing the vacuum or re-
tuning the existing LFG collection and control system (GCCS) and/or installation of the
following:

e Passive vents

e Cut-off trenches

e Expansion to the existing GCCS
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4 LFG CONTROL

4.1 Existing LFG Collection and Control System

The existing GCCS consists of vertical LFG extraction wells, horizontal LFG collectors,
a piping network, condensate management system, and flare facility as shown in
Figure G-1-1 on Appendix G-1. The gas collection piping system conveys the extracted
LFG from the collection points (i.e., vertical wells and horizontal collectors) to the flare
facilities.

The existing GCCS will be expanded as needed to control LFG and in accordance with
40 CFR Part 60, Subpart WWW, New Source Performance Standards for Municipal
Solid Waste Landfill (NSPS) requirements. The installation of future GCCS components
is addressed in the site’s approved NSPS GCCS Design Plan; as such, construction
notifications of future GCCS expansions will be made to the ODEQ prior to each GCCS
construction event.
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APPENDIX G-1

LANDFILL GAS MONITORING PROBE
LOCATIONS AND DETAIL
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APPENDIX G-2

PROPOSED AND EXISTING LFG MONITORING
PROBES INFORMATION




Table 2-1
Existing LFG Monitoring Probe Information
East Oak Recycling and Disposal Facility
Oklahoma County, Oklahoma

Probe Probe Groun_d Lowést Bottorp of Probe Bgttom g;:i?lz

1D Su rfa&:il:l\)latlon Was(t;ﬂz:r)gtlon E(I:t\_/;tsula)n Depth

{ft-bsg)
GP-01 1157.58 1144 1143.58 14.0
GP-02 1156.06 1144 1142.50 13.5
GP-03 1153.39 1144 1143.39 10.0
GP-04 1155.90 1144 1143.90 12.0
GP-05 1155.74 1144 1142.24 13.5
GP-06 1158.29 1144 1142.29 16.0
GP-07 1164.56 1144 1142.56 22.0
GP-8R 1156.10 1144 1111.10 . 450
GP-12 1148.07 1144 1136.07 12.0
GP-13 1147.54 1144 1137.54 10.0
GP-14 1149.58 1144 1139.58 10.0
GP-15 1148.96 1144 1138.96 10.0
GP-16 1147.93 1144 1137.93 10.0
GP-17 1146.32 1144 1136.32 10.0

'East Oak RDF gas probe information based on as-built boring logs. Mosley Road Sanitary Landfill existing gas probe
information was not available.

2 Lowest bottom of waste elevations based on Drawing 8 — Top of Liner Plan included in Permit Drawings of the proposed Tier III
permit modification.

Weaver Consultants Group, LLC
Q:\WASTE MANAGEMENT\EAST OAK\EXPANSION 2013{APPLICATION\VOLUME 3\APPENDIX G-LGMP.DOC Rev. 0, 5/21/15
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Table 2-2'
Proposed LFG Monitoring Probe Information
East Oak Recycling and Disposal Facility
Oklahoma County, Oklahoma

Probe Lowest Proposed | Proposed

~ Ground Bottom of Probe Probe
Probe |.D. Surface _Waste Bottom
_Elevation Elevation Elevation

(ft-msl)® 2
GP-7R 1164 1143 21
GP-8 1150 1140 10
GP-9R 1162 1143 19
GP-10R 1147 1137 10
GP-11 1146 1136 10
GP-12R 1146 1136 10
GP-16R 1148 1138 10
GP-17R 1148 1138 10
GP-18 1146 1136 10
GP-20 1164 1143 21
GP-21 1162 1143 19
GP-22 1163 1143 20
GP-23 1164 1143 20
GP-24 1163 1143 20
GP-25 1158 1143 15
GP-26 1153 1143 10
GP-27 1156 1143 13
GP-28 1154 1143 11
GP-29 1161 1143 18
GP-30 1153 1143 10

! The information presented on this table is approximate. Actual elevations and dimensions will be determined based on site
conditions at the time of installation.

2 Probe ground surface elevations based on January 19, 2014 aerial survey provided by Atk Maps of Arkansas, LLC.

% Lowest bottom of waste elevations based on Drawing 8 — Top of Liner Plan included in Permit Drawings of the proposed Tier II
permit modification.

* Although the bottom of waste is only few feet below the ground surface, a minimum of 10 feet of probe depth will be used and the
probe depth is measured in feet below surface grade (ft-bsg).

Weaver Consultants Group, LLC

QO\WASTE MANAGEMENT\EAST OAK\EXPANSION 201 MPPLICATION\VOLUME NAPPENDIX G-LGMP.DOC Rev. 2,5/25/16
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LANDFILL GAS

survey Coords

WELL No.
Boring No X-Ref.

KONITORING PROBE CONSTRUCTION SUMMARY

N 182689,0348, E 274343.051 Ejevation Ground Level
. Top of Casing

GP-01

EO-0!

1157.58

116077

Driling Summary

Total Depth {ft) 14.0

Borehole Diameter (in): 8.28"
Casing Stickup Height {fth 3.19
Drifler; Terracon Consultants, Inc.

Russ Smalley

Rig: CME-TS, Truck—-mounied
Bit [s); Hollow-Stem Auger

Drliing Fluid: None

Protective Casing: Ancdized Aluminium
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probe Deslgn & Specifications

K
Basis; Geologic Log Geophysical Log D
Casing Skring (sh € = Casing S = Screen

Construction Time Log

Start Finish

Task Date Time Date Time

Drifing HSA: |10/5/94] t2: 06 [10/5/34] 12237
Geophys.Logging
Casing:

C| 4" Prot.: [10/6/94] B:38 [|10/B/84} B.50

. C2/51: 10/5/84] $27 44 |10/5/94] 120 45

Fiter Placemenl: {10/5/84} 12: 40 |10/5/94; 12 57

Sand Seal; {10/5/54{ 12 57 {10/5/54} 12 58

Cementing; [10/5/84} 3: 00 [10/5/94} 13: 01

Depth String () Elevation
+3.58 -~ 1.42 o } 151,56 4156.16
+3.48 - 3.00 Co } 160,77 4154.58
3.00 ~ 13.00 5y L 154.58 4144,58

Casing: Ct 4-inch diameter anodized aluminum
Casing: C2 t-inch dlameter, Sch. 40 PYC,
flush-threaded

Screen: St -inch diameter, Sch. 40 PYC,
flush-threaded, .020 inch siols

Filter Pack: 2-14 fl., 3/8-to 5/8=inch diameler gravet

Grout Seal: 0-1.5 ft.. Type | Portland Bentonite
cemenl {1-1.57), Cement/Gravel (0-1)

Sand Seat L5-2 fi, No. 2 Sand

Probe Comments

SITE NAME _E8st Osk Landfill & Recycling Center

LOCATION _Okfahoma City, Okfshoma

WL 000-1

Karen Gailup

CHECKED BY

SuPERVISED BY _Karen Gallup
10/06/94

DATE




4" ANODIZED ALUMINUM PROTECTIVE ELO—PS?; ?SS;'NFG (Cap Open)
CASING w/CAP & LOCK : .
—— LENGTR ABOVE G.L. 3.58 fT.

QUICK - CONNECT FITTING
CONCRETE PAD PEA GRAVEL TOP OF PROBE EL. 1160.77
EL. 1157.87 LENGTH ABOVE G.L. 3.9 F1.
CAP
DEPTH ELEV.
(FL) (FL.) _
0 1157.58 ey ST GROUND SURFACE
: / bt / GRADE EL. 1157.58
| l- NS AN
1.5 FT \ ' ; \\\
\\//\/ /\\/
1.5 1156.08 | GROUT: CEMENT/BENTONITE
5 FT. 1-INCH SCH.40 PVC PRO
2.0 1155.58 i ROBE
10 15e 58 1FT. SAND SEAL: NO. 3 SAND
i
B.25—INCH NOMINAL
DIAMETER BOREHOLE
GRAVEL PACK:
3/8-5/8-INCH GRAVEL
10 FT,
WELL SCREEN
MATERIAL: Sch.40 PVC
SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: 10 fee!
{.D.: 1.0 inches
13.0 1144.58 !
14.0 1143.58
x THREADED BOTTOM CAP
1FT. .
NOT TO SCALE
=23 ENVIRONMENT & EAST OAK LANDFILL & RECYCLING CENTER
3 MR_ASI‘RU( TURE Oklghomo City, Oklohomo County, Oklohomao

HOVEMBER 1994

Project: 32286100

CADD Fite: 32286\ 2286GPO1.DWE . GAS PROBE - GP-O1




WELL Mo, _0P~=02

LANDFILL GAS Boring No X-Ref. _E0702
MONITORING PROBE CONSTRUCTION SUMMARY

N 182719.5710, E 2173846048 Hevation Sround Level _1158:00

Survey Coords

Top of Casing 1158.50
Drilling Summary Construction Time Log
Total Depth {fi) 13.5 Start Finish
Tesk Date Time Dste Time

Borehole Diameter (ink 8.257
", "l casing Stickup Helght (ft) 3.50 Drifing HSA: |10/5/54] 1008 |10/5/34] 10: 36

* . *! Driter: Terracon Consultants, Inc. Geophys.Logging:
* *f Russ Smalley Casing:
Cy 4" Prot: l10/5/34] 247 |10/5/34 23

Co/Sy- [10/5/84( 10045 [10/5/94| 10: 46

. Bit (s): Hollow-Sten Augar Filler Plscement; {10/5/34) 10: 40 [10/5/84| 1 51
R Sand Seall [10/5/84) 10:52 [40/5/54) 10: 533
Cementing: |410/5/94| 11104 [10/5/54] 11 05

. Drilling Fiuid: None

AT

T

o

N

Rigc CME-T75, Truck-mountied

I

070 Yo O

* *| Protective Casing: Anodized Aluminium

SITE NAME _East Oak Land(ill & Recycling Center

LOCATION __Oklahoma City, Okishoma

* .| Probe Design & Spectfications

Basis: Geologic Log @ Geophysical Log D

Casing String (s C = Casing $ = Screen
g String {sk : Probe Comments
Depth String (s) ] Eleyation
+3.84 - 0.72 Cy 158.891 4155.28B
+3.50 - 3.00 Co 450,50 4153.00
3.00 - 11.00 Sy 153.00 4145.00

Wl 000-1

Casing: C! 4~inch dismeier anodized aluminum

Casing: C2 i—inch diameier, Sch. 40 PVC,
flush-threaded

Screen: 5! I~inch diameter, Sch. 40 PYC,
flush-threaded, .020 inch slois

71 Filter Pack: 2-13.5 ft. 3/B-lo 5/8B~inch diameler gravel

Uob U0 U UUUT T T U
0 Q. 0.0 00 0 0 QUOUOUQUQUOUﬂUﬂUQUOUOUOUDUDUDUI."":.::'

UCU U U U U T T :
00 00001040 OUQUQUOUOUOUQU-OUOUOUOUDUDUQU

U EEETEN TR LU P R TRV DI RO TR L

0

P O
o

CHECKED BY _faren Gally

Grout Seat 0-1.5 fl.; Type | Portland Benlonite
Cement [1-15), Concrete/Gravel (O-T)

10/06/94

Sand 5=ab 1.5-2 ft, No. 3 Sand

SUPERVISED 8Y _Naren Gallup

DATE

.D.= 135 ft




4" ANODIZED ALUMINUM PROTECTIVE
CASING w/CAP & LOCK —

QUICK-CONNECT FITTING

CONCRCTZ PAD

PEA GRAVEL

TOP OF CASING (Cap Open)
EL 1159.91 FT.

LENGTH ABOVE G.L. 3.91 FT.

TOP OF PROBE E£i. ¥733.3C
LENGTH ABOVE G.L. 3.50 1.

GROUND SURFACE

5/ GRADE EL. 1136.00

GROUT: CEMENT/BENTONITE
1-INCH 5CH.40 PVC PROBE

FL. 1196.34
DEPTH ELEV.
(Ft) (FL.)
0 1156.00
1.5 1154.50
i -
FT.
2.0 1154.00 | >
3.0 1353.00 PR
i
B FT.
1.0 1145.00 |
13.5 1142.50
2.5 FT.

\ SAND SEAL: NO. 3 SAND

B.25-INCH NOMINAL

DIAMETER BOREHOLE

GRAVEL PACK:

3/B-5/8—INCH GRAVEL

WELL SCREEN

MATERIAL: Sch.40 PVC
SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: 8 feel
.D.: 1.0 inches

THREADED BOTTOM CAP

NOT TO SCALE

NOVEMBER 1984

Project: 32258.100

CADD File: 32286\ 22E5GPD2.DWG

EAST OAK LANDFILL & RECYCLING CENTER
Oklahomo City, Oklchema County, Oklohomo

AS PROBE - GP-02




LANDFILL GAS

WELL No.
Boring No X—Ref.

GP-03

EFO0-03

MOWITORING PROBE CONSTRUCTION SUMMARY

Sufvey Coords

N 1826824983, E 2[73340.004 Eleyation Ground Leve|
Top of Casing

1153.38

1156.85

HH

R

U
|

T VU U
000070 0°0"0"0"0"0" """

e R R R

U U U U0 U U U
Lot 070000 0 000" Y " Y Yy

Driiiing Summary

Total Depth (fik 10.0

Borehole Dizmeter (in): 825"
Casing Stickup Helght (ft); 3.48
Driller: Terracon Consultants, Inc.
Russ Smalley

Rig: CME-75, Truck—-mountad
Bit (s): Hollow~Stem Auger

Drilling Fluid: None

Protective Casing Anodized Aluminium

Probe Deslgn & Speclfications

Basis: Geologic Log @ Geophysical Log D
Casing String (sk C = Casing 5 = Screen

Depth String (s) Eievation
+3.74 ~ 0.82 Ci Li57 .40 4152.47
+3.46 - 2.50 Co n156.B5 4150.B5
2.50 - 8.50 Sq R1S0.BS 44143.88

Casing: Ct 4-inch diameler anodized aluminum
Casing: C2 I-inch diameter, Sch. 40 PVC,
flush-threaded

Screen: S% f-inch diameter, Sch. 40 PVC,
flush—-threaded, .020 inch slots

Filter Pack: 2-1Q ft., 3/8-to 5/8~inch diameler gravel

Brout Seal; 0-L5 fL; Type | Portland Bentonite
Cement (i-1.57), Cement/Gravel (D-17

Sand Seat 1.5-2 fi., No. 3 Sand

Construction Time Log

Start Finish

Task Dste Tine Date Time

Driling HSA: |40/5/84| 7:38 [1D/5/84( 7:53
Geophys.Logaing:
Casing:

Cy 4" Prots |10/6/54| 10:00 |10/5/94| 10: 08

Co/5y |10/5/54| & 06 |(10/5/84] 8:07

Fiter Placement: [10/5/84| B: 04 [10/5/84| B 12

Sand Seal 140/5/94| B: 12 [10/5/34{ B: 13

Cementing: |40/5/84| B: 18 [10/5/84[ 8:20

Probe Comments

SITE NAME _East Oak Landfill & Recycling Center

LOCATION _OKahoma City, Okishoma

WL 0001

CHECKED BY _Keren Gailup

SUPERVISED By _Karen Galiup
10/05/94

DATE




TOP OF CASING (Cop Open)

CASING w/CAP & LOCK —_— , i EL 1157.10 FT. .
LENGTH ABOVE G.L. 3.71 FT.

QUICK~CONNECT FITTING
CQNCREE ZQ\D pEAm j\;\ TOP OF PROBE EL. 11356.85
Bl TS5 : \ LENGTH ABOVE G.L. 3.46 FT.

GROUND SURFACE

4" ANCODIZED ALUMINUM PROTECTIVE

DEPTH ELEV.

(Ft.) {(Ft.)
0 1153.38

GRADE EL. 1153.38

1.5 1151.88 GROUT: CEMENT/BENTONITE

— 4
20 1151 39 1—INCH SCH.40 PVC PROBE

2.5 1150.88 SAND SEAL: NO. 3 SAND

B.25~INCH NOMINAL
DIAMETER BOREHOLE

GRAVEL PACK:
3/8-5/B—INCH GRAVEL

WELL SCREEN

MATERIAL: Sch.40 PVC
SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: 7 feel
1.D.: 1.0 inches

8.5 1143.89

10.0 1143.39

THREADED BOTTOM CAP

NOT TO SCALE

EAST QAK LANDFILL & RECYCLING CENTER
Okiohoma City, Oklaghoma County, Oklohomao

Project: 32288100

CADD File: 32286\ 2285GP03.0W6 GAS PROBE — GP-03




WELL No. _GP—04

L ANDFILL BAS 20ring No X-Ref, _£0-D4
HONITORING PROBE CONSTRUCTION SUMMARY

Survey Coords _N 182724.4525, E 2172858.885 gieyation Ground Level _155:80

s

S

s

U U U U T U T
00 0090 Q OUOUOUOUQOOUOUDUOUOOQUQ%':":

R e e

U.U U 0T
0.0 000 OUDUDUOUDUOUOUOUQUOUOUOU 4

0,
OOO
0

b
D

Top of Casing 128-38
Orlitfing Summary Construction Time Log
Total Depth (ft) 12.0 Start Finish
Borehole Dlameter (in} 8.25™ Task Dste Time Date Time
Casing Stickup Height (ft) 3.48 Driling HSA: {10/5/94] 9:04 {10/5/94| =25
Drifler: Terracon Consultants, Inc. Geophys.Logging
Russ Smalley Casing:
Cy 4" Prot: [10/B/84| B8:57 [10/6/84] 9140
Rig: CME-T5, Truck-mounted C,/5y |10/5/894| 932 |[10/5/94| 933
B (s): Hollow—5tem Auger Filler Placement: |10/5/84) 2:25 |i10/5/54| 338
Sand Seal: |10/3/84| S:338 |10/5/94] = 40
Cementing. [10/5/84| 243 |10/5/84| o 44

Drilling Fluicd: None

Protective Casing Anodized Aluminium

TO =120 ft

Probe Deslgn & Speclfications

Basis: Geologic Log @ Geophysical Log D

Casing String [sf C = Casing 5 = Screen Probe Comments
Depth String {s) Eleyation
+3.689 - U0.84 Cy L1i59.58 4154.96
+3.46 - 3.00 Co 1452.3268 4452.80
3.00 - 11.00 54 1152.90 4144.90

Casing: Cl 4-inch diameler anodized aluminum
Casing: C2 i-inch diameter, Sch, 40 PVC,
flush—threaded

Screen: §! Hinch diameter, Sch. 40 FVYC,
flush—-threaded, .020 inch slots

Filter Pack; 2-12 fl, 3/8-lo 5/B~inch diameier gravel

Srout Seal: 0-1.5 fl.. Type ! Porlland Bentonite
Cement {1~15"), Cement/Gravel (0-1)

Sand Seak 1.5-2 L, No. 3 Sand

SITE NAME _East 0ak Landrilil & Recycling Cenler

LOCATION _Oklatioma City, Oklahoma

WL 0001

CHECKED BY _Haren Galivp

SUPERVISED By _ffaren Gallup
10/06/94

OATE



4" ANODIZED ALUMINUM PROTECTIVE
CASING w/CAP & LOCK —_—

TOP OF CASING (Cop Open)
EL. 1152.59 FT.
LENGTH ABOVE G.L 3.69 FT.

QUICK—CONNECT FITTING
PEA GRAVEL

TOP OF PROBEL Z.. :°22.3%
LENGTH ABOVE C.L_ 3.46 FT.

EL 1156.28
DEPTH ELEV.
(Fr.) (Fe.)
0 1155.80 GROUND SURFACE
GRADE EL. 1153.90
1.
1.5 1154.40 i GROUT: CEMENT/BENTONITE
J ‘ -
50 1153.90 1—=INCH 5CH.40 PVC PROBL
1o 132 a0 SAND SEAL: NO. 3 SAND
y
B.25~INCH NOMINAL
DIAMZTER BORCHCOLZ
GRAVEL PACK:
3/8-5/8-INCH GRAVEL
8 FT,
WELL SCREEN
MATERIAL: Sch.40 PVC
SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: B feet
I.D.: 1.0 inches
1.0 144,90 |
12.0 1143.90
‘l‘ THREADED BOTTOM CAP
1T
NOT TO SCALE
FNVIRONMENT & EAST OAK LANDFILL & RECYCLING CENTER
INFRASTRUCTURE Oklohoma City, Oklohomo County, Oklohomo

NOVEMBER 1894

Project: 32288.100
CADD File: 322BE\ 22B6GP04.OWG

GAS PROBE - GP-04




U U U U U U U U )
07000 0 0 00000000 % " "0 % " 0 Ve ¥ Vg ¢

s

WELL No. _8P=05

LANDFILL GAS Boring No X-Ref, _E0-05
MONITORIKNG PROBE CONSTRUCTION SUMMARY

N 183417534 E 2172427321 Elevation round Level _'55.74

Survey Coords

Top of Casing 115823

Drifiing Summary Construction Time Log
Total Depth (ftk 13.5 tart Finish
‘ Borehole Diameter (in): 8.25” Task Date Time Dete Time
Eé * "l casing Stickup Height (ft) 3.48 Driling HSA: [10/4/84| 12 44 |10/4/54] 13 09
aass *, *| oriter Terrscon Consultants, Inc. Beophys.Logging
EE * *#! Russ Smalley Casing:
g . Cy4" Prot: 110/6/54| B: 12 |10/5/594] B8 23
4 B4 |, " .| Fig: CME~TS, Truck-mounted Cp/Sy |10/4/94] 1216 [10/4/34] 13 17
. . | st (s): Hollow-Stem Auger Filter Placement: [10/4/84| 12 12 [10/4/84| 12 26
B Sand Seal [10/4/84| 12026 {10/4/54] 13 27
= e » Cementing: [40/4/94| 13: 34 |10/4/94| 13: 36
= = » | Orilling Fluic None ? 74/
< 3 e .
= o .
c—;:;: ', *| Protective Casing: Anodized Aluminium
pmly B == I F'Y »
. " .| probe Design & Speclfications

+ *| Basis: Geologic Log @ Geophysical Log D

» +f Casing Btring (s} C = Casing § = Screen
. Probe Comments
L >
N Depth String (8) Elevation
e o] 4330 - 0.73 Cy h155.54 4155.04
W] 43048 - 300 To 1153.23 4152.74
.. 3.00 - tz.00 Sy 1152.74 4143.74
[
L3
. . - -

[
.| Casing: CI 4-inch diameler anodized aluminum

* - Casing: 02 -inch diameter, Sch. 40 PVC,
flush~-threaded
.+ @} Screen: i kinch dismeler, Sch. 40 PVC,

1 flush~threaded, .020 inch siots -

1 Fitter Pack: 2-13.5 fl., 3/B-to 5/B—inch diameter gravel

VU U U U U U0
0.0 00 0°0 0 Q@ (]UOUDUOUOUQVOUOUOUQUQUOUOUQUOU
<

1 Brout Seal; 0-L5 fi; Type | Portland Bentonite
] Cement (1-1.5'), Cemenl/Gravel (0-1)

Sand Seal 1.5-2 7L, No. 3 Sand

TD. = @351t _ |

SITE NAME _East Oak Landfll & Recycling Center

LOCATION _Okiahoma Cily, Oklahoma

WL 000~

CHECKED BY _Karen Gallup

SUPERYISED BY _Aaren Gallp
10/04/94

DATE




4" ANODIZED ALUMINUM PROTECTIVE
CASING w/CAP & LOCK —_—

(!

op Opzn)

TOP OF CASING (Cop Op=
> / EL. 1159.64 FT.
LENGTH ABOVE G.L. 3.90 FT.

QUICK~CONNECT FITTING
PEA GRAVEL

CONCRETE PAD
-
t

L. 1156.08 .

DEPTH ELEV.
(FL)  (FL)
0 1155.74

TOP OF PROBE Zi. 11 3
LENGTH ABOVE G.L. 3.48 F1.

GROUND SURFACE

GRADE EL. 1135574

GROUT: CEMENT/BENTONITE

1—=INCH SCH.40 PVC PROBE

1.5 1154.24
2.C 183,74
20 1182.7¢
12.0 1143.74
13,5 142,24

SAND SZAL: NO. Z SAND

8.25~INCH NOMINAL

DIAMETER BOREHOLE

GRAVEL PACK:

3/8-5/B—INCH GRAVEL

WELL SCREEN

MATERIAL: Sch.40 PVC

SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: 9 fee!

1.0.: 1.0 inches

THREADED BOTTOM CAP

NOT TO SCALE

NOVEMBER 1024

Project: 322886.100

CADD File. 32286\ 22B6GP05.DWG

EAST OAK LANDFILL & RECYCLING CENTER
Okiohoma City, Oklohomo County, Oklohomao

GAS PROBE - GP-05




LANDFILL GAS

WELL No. 27706

Boring No X—Ref, _=0-08

B MONITORING PROBE CONSTRUCTION SUMMARY

Survey Coords _NIB4150.3078, E 2172738812 - Elevation Ground Level _1138:28

Top of Casing ._1E153

Oriting Summary

Total Depth (fi} 8.0
Borehole Diameter {ink 8.25"

Construction Time Log

Start ’ Finish
Tesk Date Time Date Time

Drilling HSA: [10/4/94| 835 [10/4/%4| =17
Geophys.Logging
Casing:

Cy 4" Prol: 110/8/94] 7:4B |10/6/54| B: 0%
Cp/Sy [10/4/94] 310: 3B (10/4/54| 100 32

Filter Placement: [10/4/94| 10: 32 [10/4/94] 10: 51
Sand Sealb |10/4/94( 10: 53 [10/4/84| 10; 54
Cementing: |10/4/94) 42 44 |10/4/84| 128 17

-0 o : -
E % -“ .® | Casing Stickup Height (fth 3.24
£ ' o | Driller; Terracon Consultants, Inc.
z * - Russ Smaley
P _" L]
'5—‘ L3 .. -
I |« ¢ Rig: CME-T5, Truck-mounted
> =7 A
o1 o ¥ .} Bit [s): Hollow—-5tem Auger
D oi— ® ‘.
[ gung e i S -
A= Driling Fluid: None
GEIGH
SR Gl B I . ) ' .
| g Protective Casing: Anodized Afuminium
g—=1 g9+
- —_ d -
IS i I R Probe Deslgn & Specifications
LT =5 Basis: Beologic Log I Geophysizal Log L
Dc ’:__" :>c: Casing String (s} C = Casing S = Screen
g—1 g
oo R P
LS=LT T Depth String (s) Elevation
= fung = +3.88 - 1.04 Cy hi64.88 4157.25
o S P Y
L L9=LS +3.24 - 3.00 c L161.53 4155.28
-l j - 2
A—=1.4 3.00 - 15,00 54 1155.29. 414328
> =B | § >
a—| o - -
o> | |
a—| g -~ -
Sl ol ¥
- = g
Y Y
—_ Casing: Cl 4=inch diameter anodized aluminum
= — o P
= = - 1 . .
. = q e Casing: C2 i~inch diameier, Sch. 40 FVC,
S = [T flush-threaded
-h p=o 1 Screen; S t~inch diameter, Sch 40 PVYC,
oo di
o o O . flush-threaded, .020 inch slois
Filter Pack: 2-18 fl., 3/8-lo 5/8—inch diamelier gravel
-0 : .
Brout Seal: 0-1.5 fl.; Type | Portland Benionile
it Cemeni (1~15"), Cement/Bravel (0-1)
Sand Seak 1.5-2 L, No, 3 5and

r Probe Comments

SITE NAME _£83( Oak Land(lil & Recyciing Center

LOCATION _Ckiahoma Clty, Oklahoma

WL 000-1

CHECKED BY _Karen Gally,

SUPERVISED BY _K4ren Gallup
[0/04/94

DATE

L to=wor |



CONCRETE PAD

el

4" ANODIZED ALUMINUM PROTECTIVE
CASING w/CAP & LOCK —

QUICK—~CONNECT FITTING ————— 1T

1158.45

TOP OF CASING
ELL 1181.88 FT.
LENGTH

TOP OF
LENGTH

PROBE £L.
ABOVE G.L. 3.24 FT.

(Cap Open)

ABOVE G.L 3.58 FT.

116252

GROUND SURFACE

SAND SEAL:

DIAMETER BOR

DEPTH ELEV.
(FL) (Ft.)
0~ 1158.28
1.5 1156.78
2.0 1156.28
30 1135.29
15.0 1143.28
16.0 1142.23

GRAVEL PACK:

WELL SCREEN

MATERIAL:
SLOT WIDTH:
LENGTH:

.D.:

GRADE EL. 1138.28

GROUT: CEMENT/BENTONITE

1—INCH SCH.40 PVC PROBE

NC. 3 SAND

B.25—INCH NOMINAL

EHOLE

3/B—5/B—INCH GRAVEL

Sch.40 PVC
0.020 inches
LENGTH: 12 feel
1.0 inches

THREADED BOTTOM CAP

NOT TO SCALE

Project: 322B86.100

CADD Fite: 32285%22B&GP0&.DWG

EAST OAK LANDFILL & RECYCLING CENTER
Oklohoma City, Oklehemao County, Oklohomo

GAS PROBE

— GP-06
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- 25

WELL No. _5P=07

L ANDFILL GAS " Boring No X~fef, 007
HONTTORING PROBE CONSTRUCTION SUMMARY

Survey Coords _N 184498.4421, E 2173438841 gjoyation Bround Level _!194.56

TTIT

U U
A

RERRIRRRAERRRRRNE

U
) 0

Drilling Fluict None

Protective Casing: Anpdized Aluminium

Probe Design & Specifications

Basis: Geologic Log @ Geophysical Log D

Top of Casing 1167835
Driliing Summary Construction Time Log
Total Depth (ft; 22.0 Start Finish
Borehote Dlameter f{in): 8.25™ ) Tesk Date Time Date Time
Casing Stickup Height (£t} 3.08 Drilling HSA. |10/4/84] 14 26 [10/4/84] 1% 45
Drit=r: Terracon Consvltants, Inc. Geephys.Logging
"l Russ Smalley Casing: )
Cy 4" Prol: [10/8/34) 10:31 |1D/6/34{ 10: 37
Rig: CME-75, Truck-mounted Co/Sy [10/4/94) 15:31 [10/4/54] 15 32
Bit (s): Hollow-Slem Auger Filler Placement: [10/4/84] 15:23 [10/4/84} 15 40
Sand Seal |10/4/84] 15 41 |10/4/84] 15 42
Cementing: |40/4/534] 15: 48 [10/4/84| 15: 49

Casing String (sk C = Casing S = Screen
¢ gl g Probe Comments
Depth String {s) Elevaton
+3.57 - 1.06 C1 1168.13 4483.50
+3.08 - 3.00 CE Li67 .65 41541.56
3.0Q - 21.00 51 F4681.56 4143.56

Casing: Cl 4~inch diameter anodized aluminum

1000 0°0.0°00°0°00°000°0°240

0]
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U U U U U U U U U -
0”0 00000000 %% % %% Y0 " %0 Y0 V0 Y Ve Yo Vo Vo K]
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VU U UT U T U T 0T U U U U U 0 U 0.0

"o
0

Casing: C2 i-inch diameler, Sch. 40 PVC,
flush~threaded

Screen: S I-inch diametier, Sch. 40 PVC,
flush—threaded, .020 inch slots

Filter pack: 2-22 fi., 3/8-io 5/8-inch diameter gravel

Grout Seal 0-1.5 ft; Type | Portland Benlonite
Cement (1-15), Cemant/Grave} (0-T1)

Sand S=ak L5-2 L, No. 3 Sand

TD. =220 1t

SITE NAME _East Oak Landfiil € Recycling Cenler

LOCATION __Oklahoma City, Oklatioma

WL 0001

CHECKED BY _faren Gallup

SUPERVISED BY _Keren Gallup
10/04/94

DATE




4 ANODIZED ALUMINUM PROTECTIVE ' TOP OF CASING (Cap Open)
CASING w/CAP & LOCK — / FL 116813 FT.
QUICK—CONNECT FITTING LENGTH ABOVL G.L. 3.57 FT.
- CONCRITZ PAD PEA GRAVEL TOP OF PRO3C £i. "167.65
EL. 1164.58 N LENGTH ABOVE G.L 3.08 FT.
DEPTH ELEV.
(FL) (FL.)
0 11564.56 GROUND SURFACE
GRADE EL. 1164.38
1.5 1163.06 GROUT: CEMENT/BENTONITE
- S 0 PVC PRCBE
2.0 1162.586 1—INCH SCH.4 \Y% RCBE
30 115155 SAND Sral: NC 3 SAND
B.25~INCH NOMINAL
DIAMETER BOREHOLE
GRAVEL PACK:
3/8~5/B-INCH GRAVEL
WELL SCREEN
MATERIAL: Sch.40 PVC
SLOT WIDTH: 0.020 inches
LENGTH: LENGTH: 18 ieel
1.D.: 1.0 inches
21.0 1143.56
22.0 1142.56

THREADED BOTTOM CAP

NOT TO SCALE

EAST OAK LANDFILL & RECYCLING CENTER
Oklohoma City, Oklchoma County, Okichomao

Projezt: 32285.100

GAS PROBE - GP-07

CADD File: 322BB\2288GPO7.DWGC




Waste Maragement of Oklahomo, Inc.

Fast Dok Lendfill

SUOIL BURING

LUG

4041 N, 141st E. Ave.
Tulsa, Oklahoma
"1 4 & ¥ ENGINEERIRG AND DRILLING HMETHOD PROTARY RIG ] BEORING NUMBER
ENVIRONMERTAL SERVICES, INC HOLLOW STEM AUGER GP-8BR
. NAME AND LOCATION SHEET
% Dok Lendfil SAMPLING METHOD: N/A I o 2
uclehome Crty, Dklohono
DRILLING
sec 2! T 12N RE2W
START | FINISH
WATER LEVEL TIME TIME
WEATHER:  SUNKY TEMP: BS F TIME
GL. ELEV. LI56.10 FT. DATE DATE DATE
DATLM NAVD3B TOC ELEV. LIS3.03 FT. CASING DEPTH ] 674703 | /4703
DRILL RIG  CME : SURFACE CONDITIONS:  DRY CASING Dl& 27 |SCREEN Dla: 2°
PNGLE: VERTICAL BEARING: TYPE GRAVEL: SILICA SAND Q.45-DL4BMM SLOT SIZE: 010
SAMPLE HAMMER TORQUE FT~LES | TYPE BENTONITE: PUREGOLD MEDIUM CHIPS
=
52 ZE; 2 =l -
od=] s 2 ) 2 B2 WELL
T | 3%z 5 2 MY CONSTRUCTION
== £58 y £ DESCRIPTION OF MATERIAL Gz Ee NOTES
= g i ) 7 l=w|Bz
[ w] =5< w . z |< | P
B> = > 7| v J =
2 ]
- 4 -j 0’-2° CEMENT
— TN [ # -3 BENTONITE
_ 7o . CHIPS
S ? LT —‘1
s ] ]
) ] e | i B —
L— 1D o ' i _ I —
_ % RN ]
— 15 .":: ‘ . J—
- ; 0'-45" SILTY SAND —
- ; CE — 3-45°
e Eo GRAVEL PACK
— 2D 4 ARIEIN 1 i
—— -l —
»\~ .
— > -F —
— 25 e —
L [ TR _
3 ) I ]
L o . _4

Mohawk Dr-Ming

DRILLING CONTR:

PETER SCHULTZE

LOGGED By

DRILLER

ALAN BRANTLEY

CHK'D BY PLS

DATE _674/2003



Waste Manogement of Oklahoma, Inc.

Fast Dok Landfill
4041 N, l4lst E. Ave.
Tulsa, Oklahoma

4

SUIL BORING
LOG-

| &)

EORING NUKBER

A & ¥ ERGIKEERING ARD DRILLING METHOD: ROTARY RIG
7 ERVIRONHENTAL SERVICES, IKC HOLLOW STEM AUGER GP-8R
TE NAME AND LOCATION SHEET
a5t Dok Londfill | SAMPLING METHOD: N/A 2 o 2

Jklehoma Oty, Dklohoma

DRILLING |

START | FINISH

DRY

sec 21 T 12N RV
, | WaTER LEVEL | | 1 | TImE I TIHE
| WEATHER: SUNNY TEWP: 85 F TIME | b | ' ‘
[ | GL. ELEV. LISR7D FT. DATE | | | DaTE DATE
[ paTue navDeB [ Toc eLEV. 128152 FT. [ CASING DEPTH J | ] | B4 5”/03}
| casinG DI 2° |SCREEN Dis 2

[ DRILL RIG:  CME

] SURFACE CONDITIONS:

BE ARING:

’ TYPE GRAVEL: SILICA SAND D.45-0.4BMH

|sLoT size: o

ANGLE: VERTICAL

SAMPLE HAMMIR TORRUE FT.-LES

J TYPE BENTONITE: PLREGOLD HEDIUM CHIPS

|

TLOvwS/, 6 IN
OH SAHPLER
(RECUVERY)
WELL TYPICAL
SYMHOL

DEPTH IN FEET
(ELEVATIDN)

[

DESCRIPTION DF MATERJAL

SAMPLER AND BT

CASING TYPE

BLOWS/FUgT
ON CAaSING

WELL
CONSTRUCTION -
NOTES

35

T

U~43" SILTY SAND

25

50

ul
Ul

B e
S it

&0

T

TD B 45 FT.

NN

345"
GRAVEL PACK

Mohawl¢ Dritiing

PETER SCHULTZE

LOGGED By

DRILLING CONTR

ALAN BRANTLEY

DRILLER:

CHK'D BY_ftS

DATE 5/29/2003



2 MULTI-PURPOSE COMPLETION REPORT

Cne Mile ———S=

=232 Plot Well Location

l Oklahoma YWater Resources Board
] : . .. 3800 North Clessen Boulevard

MONITORING WELLS

F

Oklahoma City, OK 73118
Telephone (405) 530-8500

Well Log ID Number

Do Not Write In This Space

LEGAL DESCRIPTION

of Sec. Q\ ;

Do Not Yrite In This Space
Ya Y Vi

Township T /9_1 |

i

D WIM

N .
S Range _Qx_{’{/__ [J EM

[J ECM

Optional Information

arjtude

Longimde

Ser of wells in 10 acre mract

Well No. (if applicable)

iy 0/%./&: Amﬁ .
Ovner IA//V)J: rf"“C

Variance Request No. (if applicable)

G ER

Phone

[918) 37— 7BA7

e Tiry/Stare C%LLD Af/r /‘/ /jz/f/r‘ E. Avc -

Zip 77“//6

Ol hormn Cotz, Ot

1 tion Wbt - m/‘—"‘ a? EMmewT

= OF WORK ' USE OF WELL
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BORING OR WELL CONSTRUCTIONDATA
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[ Unsarurated Zone Monitoring
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(] Water Quality
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Started é/%/&}
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4 Jstoz
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Diameter inches From feet to

NG RECORD:

:= Pips (Casing) Diameter inches  From fect to

Zasing Diameter / inches  From 73 feet to e
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©N OR PERFORATION RECORD:
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& s

nd Slot Size . 2 20 From
ad Slot Size From st o
~ -
el R % é /?' 5-/ // c//a— Frornl z ]’:C[ 10 y}
From fezt 1o

v
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BORING LOG W/FIGURE (ELEVATIONS) 1556 E. OAK LF GP & LOGS.GPJ LANDTEC.GDT +4/29/14

Project:

Project Number: 1556

East Oak Landfill
Oklahoma City, Oklahoma

GP-12

BORING LOG

Sheet 1 of 1
» | Location: See Figure 1 5 = 5 RE
- O g2 |e38| o | & =213 21 2%
8 | u| 2| Surface EL: 1148.07 E |E8]| ° oX|5 | E|E| B |»B|g2
Bt Q| 2 <] o > = - = |[.Eals ~
25|z Northing: 1061184956.79 Eﬁ S2l 3 g |52 Ea. 2|3 |&8 é%ﬂ
Q = . o < 4 = o . =
8 |?| & | Easting: 2174500.14 = =312 | £ 2 ENEEIN
“ ! =)
MATERIAL DESCRIPTION = =
| | B2 SANDY LEAN CLAY, brown, stiff 1147.07
L] </l CLAYEY SAND, brown to dark brown, firm 1146.07
Cl % SANDY LEAN CLAY, silty, dark grayish
m 7 / brown, firm
S %
. % 1141.57
-5 SAND, silty, light brown to tan
1136.07
50 _
Completion Depth: 12 ft Remarks: Top of PVC Cap Elevation: 1151.04
Date: 10/18/10
LANDTEC Soil and rock descriptions on this boring log are a comptiation of data collected in both the field and the laboratory. The FIGURE A3

stratification tines represent the approximate boundary between soif types and the transition can be gradual.



Project: East Oak Landfill
Oklahoma City, Oklahoma BORING LOG
GP-13
Project Number: 1556 Sheet | of |
v | Location: See Figure 1 5 . y o
- O 8 =3 s | =z | = |8 R
8 | g| 9| Surface El: 1147.54 5 |8g| % RS E|E| 2 |22|8=
g2 . SClES| 512|283 2| 2| 2152|¢e4
£ | £| 3 | Northing: 105718522576 595¢| 512221z 3| ¢ | § 88|50
Q = . I < 2 = ° =
& |%| £ | Easting: 2174928.83 S |22 & =S|z | B & 2 1%g| 45
[2) k= = )
MATERIAL DESCRIPTION - =
SILTY SAND, brown w/thin brown clay seams
1145.54
SAND, silty & clayey, brown to dark brown
1143.54
SAND, siity, tan
1137.54
I
230
¥
g
[
[2Y S
z
|
-
= 4
<
G35
o]
-
=)
=2
o]
b
= — —
M
Sl-40
wl
g_ -
9.— —
Sh4s—
S - 1
=
i -
o
2
Q
o S
Z1-50
&| Completion Depth: 10 Remarks: Top of PVC Cap Elevation: 1150.68
o] Date: 10/18/10
Z
=4
2
LANDTEC Soil and rock descriptions on this boring log are a compliation of dam collected in both the field and the laboratory. The FIGURE A4

stratification lines represent the approximate boundary between soil types and the ransition can be graduat,




BORING L.OG W/FIGURE (ELEVATIONS) 1556 E. OAK L.F GP & LOGS.GPJ LANDTEC.GDT 4/29/14

Project: East Oak Landfill
Oklahoma City, Oklahoma BORING LOG
GP-14
Project Number: 1556 Sheet 1 of 1
« | Location: See Figure 1 B o 5 v
54| | Surface EL: 1149.58 E |53 2% |2 2|2 |=3]8%
8 1ig . . 5 |g2) ¢ |5 E| E| 2 AR
21E)2 . E|EZ| Bl |22|Bs| 0| 3| 25252
£ | £| 3 | Northing: 1053185224.23 59|53 5| 2 |28|58 5 |2 | £ |28 58
8 | “| £ | Easting: 2175426.58 < 23] & Slz | 5| & E ®g gg,
i = =)
MATERIAL DESCRIPTION -~ -
SILTY SAND, light tan
1143.58
SAND, silty, tan
1136.58
15—
20—
25
30—
35
40
145
- 50 ,
Completion Depth: 10 ft Remarks: Top of PVC Cap Elevation: 1152.40
Date: 10/18/10
LANDTEC Sait and rock descriptions on this baring fog are a comptiation of data collected in both the field and the laboratory. The FIGURE A3
stratification lines represent the approximate boundary between soil types and the transidon can be gradual.



BORING LOG W/FIGURE (ELEVATIONS) 1556 E. OAK LF GP & LOGS.GPJ LANDTEC.GDT 4/29/14

Project: East Oak Landfill
Oklahoma City, Oklahoma BORING LOG
GP-15
Project Number: 1556 Sheet 1 of 1
» | Location: See Figure 1 5 = 9 o
— Q 2 =8| w2 o | e = | o= L Slae
8 |« 2| Surface EL.: 1148.96 E |58 ¢ o X |5 E|E| g |wilge
[t [S1 M o 24 2 A= = = = .
RS = R \ %« =<| 5 Q |Ex = o S .| - g,‘g o=
2 g3 Northing: 1049185221.06 5 g8¢| 5| &£ ég 2RI 2| 2|5 |£8|5¢8
= . o] - o =
2 |“| & | Easting: 2175925.58 < 22 2 Sl=z | 51212 =554
5 E 5 z
MATERIAL DESCRIPTION - -
SILTY SAND, light brown to brown
1145.96
SAND, tan, silty
1138.96
20
50 -
Completion Depth: 10 ft Remarks: Top of PVC Cap Elevation: 1151.57
Date: 10/18/10
LANDTEC Soit and rock descriptions on this boring log are a compliation of data collected in both the field and the laboratory. The FIGURE A8

stratification lines rapresemt the approximate boundary between soil types and the transition can be gradual.




BORING LOG W/FIGURE (ELEVATIONS) 1556 E. OAK LF GP & LOGS.GPJ LANDTEC.GDT 4/29/14

Project:

Project Number: 1556

East Oak Landfill
Oklahoma City, Oklahoma

BORING LOG

GP-16

Sheet | of |
«» | Location: See Figure 1 g o y )
- Q Q =3 e o | = = | = g 23
8 | 5|9 | Surface EL: 1147.93 E [88] % exls | E| E| 2 o182
- , EEEI Bl o |24B.| S| 3| 1 159| 5
£ | £| 5 | Northing: 1041184791.26 sflsg 5| 218228 2| 2| £ |58 .
S Q . [-ot 5 5] 4 = o . 2
s € | Easting: 217621541 S [22] 8 =S|z | &2 ERRFIE
= ) o)
MATERIAL DESCRIPTION -~ -
SILTY SAND, reddish tan
1145.93
SILTY SAND, tan
1137.93
L1s5—
20+
95
L300
35
-
40—~
45
- 50 _
Completion Depth: 10 ft Remarks: Top of PVC Cap Elevation: 1150.76
Date: 10/18/10
LANDTEC Soil and rock descriptions on this boring log are a compliation of data collected in both the field and the laboratory. The FIGURE A7
L

stratification lines represent the approximate boundary between soil types and the transition can be gradual,



BORING LOG W/FIGURE (ELEVATIONS) 1556 E. OAK LF GP & LOGS.GPJ LANDTEC.GDT 4/29/14

Project: East Oak Landfill
Oklahoma City, Oklahoma BORING LOG
GP-17
Project Number: 1556 Sheet | of |
» | Location: See Figure 1 5 = % 2
- O 2 23| o 0| =1 =138 2] aw
S | | £ | Surface El.: 1146.32 5 |80 ° e |5 E|E| B 282
= o ] E = (L > R = EZlen
P =3 . SulE~| 8 | B |EE|Pyg| = | 2| = 88| e=
£ | €| = | Northing: 1037184293.30 g2 82| 3 g 22 Ec. Tl e 5 |£815P
s 2 : & | 2 Bl z s |08
& |®| £ | Easting: 2176206.45 S 22| 2 =Sz | &2 ENEEINE
« = =
MATERIAL DESCRIPTION =~ -
SILTY SAND, reddish t:
recashian 1144.82
SILTY SAND, tan
1136.32
- 50 -
Completion Depth: 10 ft Remarks: Top of PVC Cap Elevation: 1149.27
Date: 10/18/10
LANDTEC Soil and rock descriptions on this boring log are a compliation of data collected in both the tield and the laboratory. The FIGURE A8

stratification lines represent the approximate boundary between soil types and the transition can be gradual




APPENDIX G-3

RECORDKEEPING FORM



EAST OAK RECYCLING AND DISPOSAL FACILITY
LANDFILL GAS MONITORING REPORT FORM

Sampled by: Date:

Time: (Start) (Finish) Temperature:
Weather: Barometric Pressure (optional):
Monitoring Equipment: Date of Calibration:

_ STATIC
PRESSURE
W

PROBE INTEGRITY

... _ _ _ _ __ = Verlfy if Contmuous LEG Alarmis |  Continuous LFG Alarm Activated
- ONSITE STRUCTURES . ‘: - Operatlonal - ;:_s_, . ;z'(i_EL>25%) Dunng Prev;ous Quarter

(C;rcle One) - (Circle One)
YES NO
YES NO YES NO
YES NO YES NO
YES NO YES NO
YES NO YES NO

1 o4 LEL = (20) x (observed % methane)
2 “w.c.” — Inches Water Column

Weaver Consultants Group, LLC
O:\WASTE MANAGEMENT\EAST OAK\EXPANSION 2013\APPLICATION\VOLUME 3\APPENDIX G-LGMP.DOC Rev. 0, 5/13/15

Appendix G
G-3-1




EAST OAK RECYCLING AND DISPOSAL FACILITY
OKLAHOMA COUNTY, OKLAHOMA
ODEQ PERMIT NO. 3555036

APPENDIX H
SURFACE WATER MANAGEMENT PLAN

Prepared for
Waste Management of Oklahoma, Inc. ;
June 2015 C
N Marsh

Prepared by

6420 S . Suite 206
Fort Worth, Texas 76109
817-735-9770

WCG Project No. 0086-356-11-40-06

. 24590 )
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1 INTRODUCTION

1.1 Purpose

The Surface Water Management Plan is prepared as part of this Tier III Permit
Modification for the East Oak Recycling and Disposal Facility consistent with OAC
252:515-17. This drainage plan addresses surface water drainage design and erosion
control. Permit level plans and details are presented for the proposed drainage system in
this appendix. Appendix H also includes a demonstration that the proposed landfill
development will not significantly alter the existing permitted drainage patterns. Note
that the scope of this appendix is limited to the surface water drainage design and erosion
controls. Floodplain information is included in Appendix I.

This appendix includes the design of the final cover erosion control structures (i.e., chute
and swale system), perimeter drainage channels, stormwater retention and detention
ponds, as well as hydrologic calculations. Consistent with OAC 252:515-17-2, these
facilities are designed to convey runoff produced from the 25-year storm event.

1.2 Stormwater Management System

The Surface Water Management Plan for this lateral expansion design has been prepared
in accordance with OAC 252:515-17. The proposed drainage improvements for this
expansion include providing final cover erosion control structures (i.e., chutes and
swales), perimeter drainage channels, and stormwater retention and detention areas.
Figures depicting the layout of the drainage system are presented in Appendix H-1. As
shown on Sheet H-1-1, stormwater runoff will be collected in swales located near the
upper grade break on the landfill and on the 4 (Horizontal) to 1 (Vertical) sideslopes, and
then conveyed to drainage letdown structures (chutes) and down the 25 percent slopes to
the perimeter drainage system. The perimeter channels will be constructed before fill is
placed above existing grade in each adjacent landfill phase. Stormwater drainage from
developed areas will be directed into the perimeter channels or stormwater ponds that
will convey stormwater to existing drainage structures or discharged off-site
mechanically consistent with pre-development conditions. A majority of the runoff
generated on site will be retained in ponds developed around the landfill. Portions of the
proposed development occur within the 100-year floodplain of the North Canadian River.
A Conditional Letter of Map Revision (CLOMR) was developed for the proposed
developments and submitted to the Federal Emergency Management Agency (FEMA) for
approval. Excerpts from the CLOMR are included in Appendix I. The site is designed so
that the expansion area development will not significantly alter existing permitted
drainage patterns.

Weaver Consultants Group, LLC
QNWASTE MANAGEMENT\EAST OAK\EXPANSION 2013\APPLICATION\VOLUME 3\APPENDIX H.DOC Rev. 0, 4/24/15
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The stormwater management system will be constructed as the site is developed to the
north and south of the existing permit boundary. As the site develops, the permanent
erosion control structures (i.e., chutes, swales, perimeter channels, etc.) will be
constructed. This will provide for the conveyance of all stormwater generated from the
developed portions of the site.

Surface waters will be managed throughout the active life of the landfill to minimize the
amount of stormwater that will come in contact with waste or enter the leachate
collection system. Surface water will be controlled through the use of diversion berms,
stormwater diversion ditches, and stormwater retention and detention ponds. Stormwater
that comes into contact with waste at the working face area will be considered
contaminated water and treated as leachate. Contaminated water at the working face will
be contained by the containment berm as shown in Appendix L.

Contaminated water will be recirculated to the working face or be pumped to a leachate
tank before it is sent to an off-site permitted wastewater treatment plant. At no time will
contaminated water be allowed to discharge into waters of the United States. The design
calculations and the size of the diversion and containment berms required around the
active working face for the 25-year, 24-hour storm event are provided in Appendix L.
The cells at the landfill are constructed in a manner to keep contaminated water with the
working face.

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

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

e No discharge of pollutants into or adjacent to waters of the United States,
including wetlands, that violates any requirement of the Clean Water Act,
including, but not limited to, the OPDES requirements as demonstrated in
Appendix L-7 will occur. Waste Management of Oklahoma, Inc., has received a
permit from ODEQ to discharge stormwater runoff consistent with an OPDES
Multi-sector General Permit for industrial activity. A copy of Multi-sector
General Permit is included in Appendix H-6.

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

1.3 Erosion and Sedimentation Control Plan

During site development, measures such as best management practices (BMPs) will be
employed to control erosion and sedimentation. BMPs may include but are not limited to
the use of temporary rock riprap, silt fences, straw bales, check dams, interceptor swales
and berms, temporary and permanent seeding and sodding, surface roughening, matting
and mulching, sediment traps, and surface wetting for dust control.

Swales and chutes will be constructed upon placement of the final cover. In addition,
each final cover area will be seeded upon the completion of final cover placement with
introduced and/or native grasses. Mulch may be used to protect the seed against erosive
velocities, allowing the native grass seed time to germinate. The vegetation layer and the
vegetation support layer will consist of a minimum of 36 inches of earthen material that
is capable of sustaining native plant life and will be seeded immediately following the
application of the final cover in order to minimize erosion. A soil loss demonstration for
the vegetation and vegetation support layer is included in Appendix H-5.

Drainage structures with flow velocities less than 5 feet per second (fps) will be protected
from erosion by vegetation established over the structure upon its completion. Structures
with flow velocities between 5 fps and 10 fps will be protected from erosion by using turf
reinforcement or riprap/gabions (or equivalent material). Structures with flow velocities
greater than 10 fps will be protected from erosion by using riprap/gabions (or equivalent
material). See Figure H-1-1 for locations of riprap and/or gabion placement. Note that
alternative materials such as turf reinforcement matting, concrete riprap, grouted riprap,
or HDPE panels designed by a qualified engineer may be used as substitute materials.
Velocity calculations for the drainage chutes and swales are presented in Appendix H-3.
Velocity calculations for the proposed perimeter channels are provided in Appendix H-4.

The following provides general guidelines of how the erosion control features will
minimize sediment discharge from the site:

e Final cover will be placed as the site develops and permanent erosion control
structures (chutes, swales, vegetation) are constructed.

e Vegetation will be established on above-grade intermediate cover areas that
remain inactive for long periods. The temporary vegetative cover will
minimize erosion potential.

e All uncontaminated stormwater runoff from the site, except a small portion on
the southwest side of the facility, will be channeled through the perimeter
channel system and/or stormwater ponds before being discharged from the
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site. Sediment that collects in the channels and stormwater ponds will be
removed consistent with the stormwater system maintenance plan presented in
Section 1.4 of this appendix.

e The operator is required by its OPDES stormwater permit to keep an updated
stormwater pollution prevention plan (SWP3) on site at all times. This plan
will contain details of specific measures used to control erosion throughout
development of the site.

Runoff volume (25-year, 24-hour storm event) from the active fill area will be contained
by the containment berm (see Appendix L, Appendix L-7 — Containment and Diversion
Berm Calculations for details).

1.4 Stormwater System Maintenance Plan

Waste Management of Oklahoma, Inc. will restore and repair constructed stormwater
systems such as channels, drainage swales, and chutes in the event of wash-out or failure
from extreme storm events. In addition, the BMPs discussed in Section 1.3 will also be
replaced or repaired in the event of failure. Excessive sediment will be removed, as
needed, so that the drainage structures, such as the perimeter channels and stormwater
retention and detention ponds, function as designed. Site inspections will be performed
by the landfill personnel.

The following items will be evaluated during the inspections:

e Frosion of daily and intermediate cover areas, final cover areas, perimeter
ditches, chutes, swales, stormwater detention areas, berms, and other drainage
features.

e Settlement of intermediate cover areas, final cover areas, perimeter ditches,
chutes, swales, and other drainage features.

e Silt and sediment build-up in perimeter ditches, chutes, swales, and
stormwater detention areas.

e Obstructions in drainage features.

e Presence of erosion or sediment discharge at offsite stormwater discharge
locations.

e Presence of sediment discharges along the site boundary in areas which have
been disturbed by site activities.

Maintenance activities will be performed to correct damaged or deficient items noted
during the site inspections. These activities will be performed as soon as possible after
the inspection. The time frame for correction of damaged or deficient items will vary
based on weather, ground conditions, and other site-specific conditions.
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Maintenance activities will consist of the following, as needed:

e Re-establishing vegetation.

e Placement, grading, and stabilization of additional soils in eroded areas or in
areas which have settled.

e Replacement or repair of riprap or other structural lining.

e Placement of addiﬁonal riprap in eroded areas or in areas which have settled.
e Removal of obstructions from drainage structures.

e Removal of silt and sediment build-up from drainage structures.

e Repairs to erosion and sedimentation controls.

e Installation of additional erosion and sedimentation controls.
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2 DRAINAGE SYSTEM DESIGN

21 Hydrology

Hydrologic analyses were performed to derive design flow rates for the post-development
swales and chutes. The Wright-McLaughlin adjustment of the Rational Method, as
described in Section 2.1.1, was used to determine the flow rates for the chutes and
swales. The swale and chute drainage areas are presented in Appendix H-3, as well as
the supporting calculations used to analyze the design of the chutes and swales.
Perimeter channels and the stormwater retention and detention ponds were modeled using
HEC-1, as discussed in Section 2.1.2. The evaluation of these structures is included in
Appendix H-4.

2.1.1 Wright-McLaughlin Adjustment of the Rational Method

Peak flow rates for the post-development condition final cover erosion control structures
(e.g., swales and chutes) were computed by the Wright-McLaughlin adjustment of the
Rational Method (Rational Method) using the following equation:

Q=C«IA
where:

Q = Flow rate, cubic feet per second (cfs)

C¢ = Runoff correction factor

C = Runoff coefficient

I Rainfall intensity, inches per hour (in/hr)
A = Drainage area, acres (ac)

Runoff coefficients were obtained from Table 1-1 of the Oklahoma Department of
Transportation (DOT) Drainage Design Manual. These coefficients are a function of
land use, percent imperviousness, type of soil, and topography.

The rainfall intensity is determined from the Oklahoma DOT Drainage Design Manual
as follows:

I=a/(t.+b)°
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where:

a = 95 (constant for Oklahoma County, 25-year storm)

b = 15.0 (constant for Oklahoma County, 25-year storm)
¢ = 0.800 (constant for Oklahoma County, 25-year storm)
t. = time of concentration, minutes (min)

Hydrologic analyses were performed to derive design flow rates for the swales, the chutes
and the perimeter channels. The swale and chute drainage areas are presented in
Appendix H-3, as well as the supporting calculations used to determine the design flow
rates in each chute and largest drainage swales in each chute drainage area. Perimeter
channel designs are provided in Appendix H-4.

2.1.2 HEC+1

HEC-1 was used to model the post-development conditions to determine peak flows
entering and leaving the site. HEC-1 was developed by the USACE Hydrologic
Engineering Center to simulate the surface runoff response of a watershed. The HEC-1
model represents a watershed as a network of hydrologic and hydraulic components. The
modeling process results in the computation of stream-flow hydrographs at desired
locations in the watershed. The hydrologic analysis of for the post-development
condition is presented in Appendix H-2.

21.2.1 Watershed Subareas and Schematization

The landfill areas and upland drainage areas were delineated to derive a peak flow
entering and leaving the site. The drainage areas for the proposed landfill condition are
shown in Appendix H-1, Figure H-1-3. Upland drainage areas that drain onto the permit
boundary are shown on Figure H-1-2.

21.2.2 Time Step

The time step, or the program computation interval, is the time interval that the flow rates
for the hydrographs are generated by the program. The time step used for a design storm
event is 5 minutes. '

21.2.3 Hypothetical Precipitation

The hypothetical precipitation of the storm was obtained from National Oceanic and
Atmospheric Administration Technical Paper No. 40 Rainfall Frequency Atlas of the
United States for the project area. For this analysis, the design storm utilized was the 25-
year, 24-hour storm event. The precipitation is assumed to be evenly distributed over the
landfill area for each time interval.
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21.24 Precipitation Losses

Precipitation losses (the precipitation that does not contribute to the runoff) for a drainage
area are calculated using the Soil Conservation Service (SCS) Curve Number (CN)
method. CN is a function of soil cover, land use, and antecedent moisture conditions. A
conservative CN of 88 was selected to represent the vegetation layer at the site. A CN of
100 was used for the stormwater ponds. A CN 84 was used for non-landfill areas.

21.25 Hydrograph Information

Two different types of hydrograph generation methods have been used in this stormwater
detention area drainage analysis: Distributed runoff methods and the Snyder unit
hydrograph method. Muskingum-Cunge and reservoir routing (stormwater pond storage
discharge) methods were used for hydrograph routings. Information for the model
parameters used for this project is included in this Appendix H-2 (post-development).

Distributed Runoff Methods

The distributed runoff methods (e.g., kinematic wave) are applicable to small-water
catchments with uniform slopes, channels, and drainage patterns. Conceptual drainage
elements (overland flow length and channels) are used to represent the actual transfer of
runoff within the drainage area in the distributed runoff methods. HEC-1 utilizes
Kinematic Wave and Muskingum-Cunge routing to implement this analysis. Landfill
final cover areas consist of relatively short (347 feet to 542 feet for top deck areas and
150 feet to 215 feet for the sideslopes for the post-development condition) overland flow
lengths that drain into landfill final cover swales.

The Kinematic Wave and the Muskingum-Cunge methods have been used for estimating
peak runoff rates for the landfill drainage areas draining to the perimeter channels and
stormwater ponds. A hydrograph from the drainage area with simulate channelized flow
(e.g., landfill areas to swales, etc.) was developed using the Kinematic Wave method to
simulate overland flow and Muskingum-Cunge method to simulate channelized flow.
These methods utilize a simplified form of the energy equation and are based on the
characteristics of the drainage area, swale, or channel. Both of these methods use
physical (measurable) characteristics (e.g., flow lengths, slopes, surface roughness
coefficients, channel cross sections) of a watershed to estimate peak discharges.

Snyder Unit Hydrograph Method

The Snyder unit hydrograph method has been used mainly for the upland and non-landfill
drainage areas. The method is applicable to basins with a wide range of basin area
watershed length, slope, impervious, and conveyance characteristics. Several different
methods have been developed to estimate Snyder unit hydrograph parameters (watershed
lag and peaking coefficient). The Espey “10-Minute” method was used in this project to
estimate Snyder unit hydrograph parameters.
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Hydrograph Routing

The hydrographs at the stormwater detention area outlets are generated by routing the
inflow through the detention volume for the stormwater ponds. Pond routing was
performed by using storage versus discharge relationship for the pond by defining pond
surface area versus elevation. Additionally, discharge structures (low level outlet and
spillway) characteristics of the stormwater detention areas were used for stormwater
detention areas routing.

2.2 Hydraulics

Drainage structure details are provided in Appendix H-1. The existing and proposed
perimeter drainage channels will be trapezoidal or V-shaped with 3 (Horizontal) to 1
(Vertical) or 4 (Horizontal) to 1 (Vertical) side slopes. Drainage chutes will be
trapezoidal with 8-foot bottom widths and 2 (Horizontal) to 1 (Vertical) side slopes.
Drainage swales will be triangular and grass-lined unless noted otherwise on the permit
drawings. Chutes are lined with geomembrane to protect against erosion.

The swales, chutes, and proposed perimeter channels are designed to safely convey the
25-year, 24-hour storm. These drainage features will also reduce maintenance at the site
after closure by minimizing erosion. Hydraulic analyses of the swales, chutes, and
channels are conducted using Manning’s uniform flow formula. The uniform flow
formula assumption is applicable to long prismatic channels of uniform slopes, as
proposed at the site.

The general form of Manning’s equation is:

1.49RZ» 511

v
n
in which
V = Velocity of flow, fps (feet per second)
n = Manning’s friction factor
R = % = Hydraulic radius, ft (feet)
S = Friction slope for nonuniform flow or channel slope for uniform flow, ft/ft
A = Area of water perpendicular to direction of flow, sf (square feet)
P = Wetted perimeter, ft
Using the relationship
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Manning’s equation can also be written as

1.49AR®P 51D
n

Q

The uniform flow assumption equates the channel slope to the friction slope; therefore,
the slope of the channel can be used for “S” in Manning’s formula for computation of
uniform flow.

Typical values for Manning’s friction factor are presented in the Oklahoma DOT
Drainage Design Manual (Table 2-1). A value of 0.01 is used for all chutes and 0.04 for
the perimeter channels. A value of 0.03 is used for all swales. These values will yield
maximum expected depths of flow in the drainage structures after vegetation has been
established.  Hydraulic calculations for the swales and chutes are presented in
Appendix H-3. The perimeter channel designs are provided in Appendix H-4.
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3 EXISTING AND PROPOSED DRAINAGE INFORMATION

This section includes a demonstration to show that the proposed landfill development will
not significantly alter the existing permitted drainage patterns. This determination is
made by comparing the existing permitted and post-development drainage conditions for
the site.

To show that the proposed development does not significantly alter existing drainage
patterns, Figures 3-1 and 3-2 have been developed to compare the permitted and post-
development conditions. Figure 3-1 shows the off-site areas that flow onto the permit
boundary. Figure 3-2 provides a comparison of the discharge locations and flow rates
between the existing permitted condition and the proposed condition. In the existing
permitted condition there are four retention ponds (P1, P3, P5 and P6) and two detention
ponds (P2 and P4). Pond 2, Pond 4, and the area south of Pond 4 discharge out of the
permit boundary and into an existing offsite pond located southwest of the landfill. On
the west side of the landfill, there is a small area that sheet flows into an existing culvert
that discharges offsite.

Similar to the existing permitted condition the proposed condition has three discharge
locations that discharge into the existing offsite pond located southwest of the landfill and
one discharge point on the west side of the landfill. Consistent with the permitted
conditions, the retention ponds located within the site will manage the stormwater. As
shown in Figure 3-2, the proposed condition has 5 ponds instead of 6 as in the existing
condition. Ponds 3 and 4, in the existing condition, will be connected by a culvert in the
post-development condition and will be treated as one pond (Pond 3). Additionally, a
spillway will be constructed on the west side of proposed condition Pond 3. The spillway
will allow stormwater to be retained in Pond 3 without discharge as show in Figure 3-2.
Since Pond 3 will be built as a retention pond in the post-development condition, there
will only be one channelized flow discharge location on the southwest side of the
proposed permit boundary, instead of two as shown on the existing permitted condition.
Although the discharge of Pond 2 increased, the overall discharge from the site to the
offsite pond was decreased by 18 cfs. This overall decrease is due to converting
detention Pond 4 in the existing condition to a retention pond in the proposed condition,
as discussed above. Also, due to the development south of the existing landfill, there will
be a small area that will sheet flow from the road into the existing offsite pond. As
shown on Figure 3-2, the drainage patterns and peak flow rates are not significantly
impacted by the proposed expansion of the landfill. Portions of the development are
located in the effective floodplain of the North Canadian River. A CLOMR was prepared
for the proposed expansion development and is under review by FEMA.
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East Oak currently has a permit from the City that allows the landfill to mechanically
discharge stormwater offsite from Pond 1. This permit will continue to be utilized in the
post-development condition. Refer to Appendix H-6 7 for City approval letter.
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4 CONCLUSIONS

The surface water management plan for this facility is designed to convey runoff from the
25-year, 24-hour storm runoff volumes. The surface water management plan is designed
to minimize surface water flow into the active fill area. The flow due to the development
of the disposal facility will be attenuated before discharging into existing off-site
drainage structures, except a small portion on the southwest side of the facility which
sheet flows off the property. As noted in Section 3, the post-development condition does
not result in significant alteration of the existing drainage patterns. Temporary and
permanent erosion control measures are provided to minimize potential sediment
generated from the site. With this stormwater management system, no adverse impacts to
the adjacent surface waters are anticipated.

The following conclusions summarize the results of this drainage analysis:

e The design criteria used for these drainage calculations meet the requirements of
the Municipal Sold Waste Management Regulations of the ODEQ.

e Drainage analyses were conducted in accordance with the Drainage Design
Manual, February 1988, of the Oklahoma DOT and Oklahoma City
Requirements.

e Drainage structures (swales, chutes, existing and proposed perimeter channels,
and stormwater detention areas) are designed to convey the peak flow rates from
the 25-year, 24-hour rainfall event.

e Erosion will be reduced using BMPs during site development.
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NOTE:

IN—PLACE FINAL COVER

PROPOSED DRAINAGE SWALE
PROPOSED DRAINAGE CHUTE
PERIMETER DRAINAGE CHANNEL

DRAINAGE AREA BOUNDARY
DRAINAGE AREA DESIGNATION

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

2. TYPICAL LANDFILL SIDE SLOPES ARE 4(H):1(V) AND TYPICAL TOP
SLOPE IS 4 PERCENT.

3. PERMIT BOUNDARY IS ALSO USED AS DRAINAGE BOUNDARY.

PROPOSED DRAINAGE AREAS
DRAINAGE AREA | AREA (ACRES) | DRAINAGE AREA | AREA (ACRES)
DA1 4.31 LD3 31.81
DA2 2.58 LD3T 7.21
DA3 0.62 LD4 27.14
01 8.00 LD5 35.26
02 4.23 LDST 5.49
03 3.93 LD6 19.24
04 3.50 CH1B 9.95
05 0.34 CH1A 7.54
06 3.11 CH2B 2.56
07 2.31 CH2A 3.23
08 1.09 CH3 1.97
09 1.35 CH4A 5.85
010 1.53 CH4B 4.90
OP1 7.16 P1 16.26
LD1 16.58 P2 8.57
LD1T 6.70 P3 11.98
LD2 26.90 P4 12.02
LD2T 6.90 P5 8.41
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1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS AERIAL
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SLOPE IS 4 PERCENT.
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