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1 INTRODUCTION

This Leachate Collection System Design provides the design and operation details of the
proposed leachate collection system for the East Oak Recycling and Disposal Facility
(East Oak RDF). In accordance with OAC 252:515-13-31, the leachate collection system
is designed to:

Maintain 1 foot or less of head above the top of the liner;
2. Drain leachate toward the perimeter of the disposal area; and
3. Provide at least a 5-foot separation above the highest measured groundwater

elevation and the top of the liner.

Consistent with OAC 252:515-13, this appendix provides the design information for the
leachate collection system. The layout for the liner and leachate collection systems are
presented in Appendix L-1.
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2 LEACHATE GENERATION

2.1 Generation Process

The capacity of solid waste to absorb moisture is known as field capacity. When the field
capacity is exceeded, leachate is generated. However, leachate may also flow within the
landfill through preferential pathways; therefore some downward flow of leachate will
occur before the field capacity of waste is reached. The quantity of leachate produced
depends upon the climate, site topography, type of cover, construction and landfilling
procedures, and waste characteristics.

These factors, not including climate, will be controlled or modified to reduce the
infiltration and the moisture content of solid waste, thereby reducing the quantity of
leachate generated. The site will be graded with temporary and permanent drainage
features to provide run-on/runoff controls for stormwater. Water that comes in contact
with solid waste, leachate, or gas condensate will be considered contaminated water.
Contaminated water will be kept to a minimum using temporary run-on and runoff
control berms, detention areas, or operational methods (grading) and will be treated as
leachate. Surface water will be managed throughout the active life of the landfill to
minimize infiltration into the filled areas and to minimize contact with solid waste. Also,
intermediate cover will be graded and maintained to promote runoff and prevent ponding.

2.2 Leachate Generation Modeling

The Hydrologic Evaluation of Landfill Performance (HELP) model, Version 3.07, was
used to estimate the amount of leachate that will be generated at the East Oak RDF. The
HELP model is a quasi-two-dimensional hydrologic model of water movement across,
into, through, and out of landfills. The model uses climate, soil, and landfill design data
to perform a solution technique that accounts for the effects of surface storage, runoff,
infiltration, percolation, soil-moisture storage, recirculation, evapotranspiration, and
lateral drainage.

Leachate generation was evaluated for both active and closed Jandfill conditions. An
explanation of the assumed conditions, methodologies, models, and printouts of. the
results are included in Appendix L-2. Consistent with OAC 252:515-13-31, the leachate
collection system will maintain less than 12 inches of head on the liner in all cases.
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2.3 Excavation Plan Design

As shown in Table 2-1 and on the Top of Liner Plan included in Appendix L-1, the top of
liner grades are designed to maintain a S5-foot minimum separation between the
established highest measured groundwater elevations beneath the site and the top of liner
elevations.

Table 2-1
Difference Between Top of Liner Grades
and Highest Measured Groundwater

i 'Top of Liner | Highest Measured Debth Abo&e
Phase Elevation in Sump Groundwater GrouF:1 dwater (ft)
» (ft-msl) Elevation (ft-msl) » ,
XHI 1145.2 1140.0 5.2
XIvV 1145.9 1140.8 5.1
XV 1146.5 1141.1 5.4
XVI 1146.0 1140.9 5.1
XVII 1146.1 1140.8 5.3
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3 PROPOSED LEACHATE COLLECTION SYSTEM

3.1 System Layout

The leachate collection system layout and details are presented in Appendix L-1. The
design includes a 12-inch-thick sand layer overlain by either an additional 12-inch-thick
sand layer or a 12-inch-thick layer of tire chips. The tire chips layer option is available
for the floor grades only. The 12-inch sand layer(s) will have a hydraulic conductivity of
k>1x10" cm/s. The leachate collection layer will convey the leachate to leachate
collection pipes, which will be bedded in granular media filled drains. Through the
collection pipes, leachate will be conveyed to sumps and pumped out for disposal. The
bottom elevation (top of the composite liner in sumps) of the sumps is designed to be the
lowest point of the leachate collection system. Consistent with the requirements in OAC
252:515-11-3(a), the bottom elevation of the sumps will be at least 5 feet above the
groundwater surface elevation. .

3.2 Leachate Collection Layer/Protective Cover Material

The leachate collection layer will be placed directly over the liner system to collect and
transfer leachate to leachate collection system pipes and sumps. The leachate collection
layer will consist of a 12-inch-thick sand layer with a hydraulic conductivity of k>1x10"
cm/s placed above a geotextile. The facility will have two options to utilize for protective
cover: a 12-inch-thick layer of sand (k > 1x10 cm/s) or a 12-inch-thick layer of tire chips
(floor grades only) as shown on Figure L-1-5 in Appendix L-1.

3.3 Drainage Aggregate Around Leachate Collection Pipes

The coarse aggregate selected for placement around the leachate collection pipes will
consist of normal or lightweight materials that comply with the project specifications.
The drainage aggregate shall meet the permeability specified in Section 5 of Appendix
K — Quality Assurance/Quality Control Plan for Liner and Leachate Collection System
Installation and Testing. Refer to Appendix L-3 for pipe perforation calculations.

The drainage aggregate will be wrapped by a geotextile to maintain separation of the free-
draining material from the adjacent fine-grained materials. The geotextile will be inert to
commonly encountered chemicals, hydrocarbons, and mildew, and will be rot resistant.
Geotextile calculations are presented in Appendix L-5.
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3.4 Leachate Collection Piping

The liner and leachate collection system layer will slope to drain toward the leachate
collection drains, which will contain a perforated pipe surrounded by drainage aggregate.
The leachate collection pipes will direct the leachate to sumps at the perimeter of the
disposal area. The leachate collection pipe will be HDPE SDR 17 or equivalent. A
cleanout riser will be provided at the end of the leachate collection pipes to allow
cleaning as necessary. Leachate collection pipe design calculations are provided in
Appendix L-3.

3.5 Leachate Sumps

The leachate collection sumps and pumps for the undeveloped area have been sized to
limit maximum head above the liner system to 12 inches and provide a reasonable pump
cycle time. The leachate sumps will be 2-feet deep with minimum dimensions of 27 by
27 feet at the landfill floor and 15 by 15 feet at the sump base and will store over
900 gallons of leachate. The sumps will be backfilled with drainage stone meeting the
permeability specified in Section 5 of Appendix K — Quality Assurance/Quality Control
Plan for Liner and Leachate Collection System Installation and Testing. Existing sumps
in Phases V and VI will be converted to vertical sumps.

Submersible pumps located in the 18-inch-diameter sidewall or vertical riser pipes will
empty the sumps. The pumps will be operated either manually or automatically by
pressure transducers. Control levels for automatic sump pumps will be set to maintain
typical sump liquid levels at or below the floor of the landfill. The depth of leachate in
the sumps will be monitored by the pressure transducers, which will be calibrated to
provide direct read-out of the leachate level in the sumps. Sump volume calculations are
presented in Appendix L-4.

3.6 Temporary Leachate Storage Sump

If needed, leachate may be conveyed to a temporary sump. Temporary leachate storage
sumps will be constructed as necessary as the site develops. Plans for these temporary
facilities will be submitted and approved by the ODEQ prior to initiation of construction.

3.7 System Cleanouts

The leachate collection system has been designed such that the leachate collection piping
can be cleaned out periodically in accordance with OAC 252:515-13-34. Cleanouts are
provided on the sump ends of the leachate collection pipes. In accordance with ODEQ
regulations, the pipes will be cleaned out initially after protective cover has been placed
over them, again after the placement of the first lift of waste, and once per year thereafter.
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3.8 Leachate Storage

The leachate collected in the leachate sumps may be pumped from the sumps and
recirculated to the landfill working face or pumped to the on-site leachate tanks via a 3-
inch-diameter solid wall SDR 11 HDPE pipe contained within a 6-inch-diameter, solid
wall SDR 17 HDPE pipe to provide secondary containment. Leachate will be discharged
from the leachate tanks to the Oklahoma City (OKC) publi
(POTW) in accordance with Industrial Permit No. 2865.
. The site previously utilized leachate storage ponds for
OKC POTW,; however the leachate storage ponds were

s orage prior to 1scﬂafg1ng
decommissioned in 2014.
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4 DOCUMENTATION REQUIREMENTS

41 Construction Quality Assurance/Quality Control Plan
(QA/QC)

The construction QA/QC plan (Appendix K) was developed for the leachate collection
system and the other components of the liner system in accordance with OAC
252:515-11-4.

4.2 Construction Report

Details of the leachate collection system as required by OAC 252:515-13-35 will be
provided in the LIT report. Upon completion of each phase’s construction, an LIT Report
will be submitted to the ODEQ.

4.3 Performance Evaluation
Quarterly reports providing leachate volume collected, treated, and/or disposed of as well
as the results of any monitoring program will be submitted to the ODEQ.

4.4 Corrective Action

In the event that the leachate collection system fails to perform as designed, a corrective
action plan will be submitted to the ODEQ within 90 days in accordance with OAC
252:515-13-2. The corrective action plan will be implemented within 30 days of
receiving approval of the plan from the ODEQ.
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5 LEACHATE AND CONTAMINATED WATER DISPOSAL

Submersible pumps will pump leachate from the leachate collection sumps to the on-site
leachate tank via a forcemain. The forcemain will generally be located within the waste
fill area; therefore, secondary containment will not be needed when in this area. The
proposed piping will consist of a 3-inch-diameter HDPE SDR 11 contained within a
6-inch-diameter HDPE SDR 17 pipe to provide secondary containment when the
forcemain is located outside the waste fill area. The carrier pipe will provide leak
detection and containment. If the leachate forcemain is placed within the waste fill area,
and in the final cover, the forcemain pipe will be placed a minimum of 18 inches below
the top of the vegetation layer. After placement, any disturbed soil in the vegetation layer
and vegetation support layer that occurs will be repaired in accordance with the
Alternative Final Cover Quality Assurance/Quality Control Plan found in Appendix J.
Forcemain placement above and in the final cover will require dual containment. The
location of the existing and proposed leachate piping and the existing leachate storage
tanks are shown in Appendix L-1, Figure L-1-4. Details of the connection between the
18-inch riser and piping are also presented in Appendix L-1.

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

1. Directly discharged to the OKC POTW.

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

Sampling and analysis of the leachate will be limited to the disposal facility’s
requirements.

Contaminated water that collects will be pumped into tanker trucks and transported to a
properly permitted privately-owned treatment facility or a public-owned treatment works
(POTW) for treatment or may be recirculated at the working face. Contaminated water
may also be transported to the leachate storage tanks for conveyance to the POTW
provided that the contaminated water meets applicable pretreatment standards and permit
requirements. '
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6 LEACHATE RECIRCULATION SYSTEM OPERATING PLAN

6.1 Introduction

The main purpose of recirculating leachate at the East Oak RDF is to facilitate waste
compaction by providing for the opportunity to create a uniform moisture content
throughout the waste at the working face. The additional moisture will help stabilize the
waste mass by providing for increased compaction of the waste.

This Leachate Recirculation System Operating Plan will establish the procedures and
requirements for recirculating leachate in accordance with ODEQ guidelines (i.e., ODEQ
252:515-13-53 and the Guidance Document on Leachate Recirculation as shown in
Appendix L-6) and previous discussions with the ODEQ concerning leachate
recirculation. This plan will serve as a guide for the East Oak RDF for managing the
recirculation of leachate over the composite lined phases at the East Oak RDF.

6.2 System Description and Operating Procedures

In accordance with ODEQ guidelines, recirculation of leachate will only occur over areas
of the landfill that have been lined with ODEQ approved Subtitle D composite liner
systems. The following are three typical scenarios for recirculation areas.

e Scenario 1. From the pre-Subtitle D/Subtitle D tie-in a 1(H):1(V) offset will be
used to determine the Subtitle D area that leachate recirculation operations will
take place over.

e Scenario 2. An 18-inch-thick compacted clay barrier will be constructed to
prevent recirculated leachate from entering pre-Subtitle D areas. The barrier will
have a hydraulic conductivity no greater than 1x10” cm/s and constructed
consistent with the QA/QC plan. Berms will be used to divert stormwater run-on
and to contain any stormwater that may contact waste at the active face. The
design of the containment and diversion berms is detailed in Appendix L-7.

e Scenario 3. From a combination of Items 1 and 2 discussed above, the landfill
could place the 18-inch-thick compacted clay barrier over the pre-Subtitle D area
up the slope enough and show that a 1(H):1(V) offset places the leachate
recirculation over the Subtitle D area.

The leachate generated from the landfill will be recirculated to the landfill working face
and excess quantities of leachate will be directed to the leachate storage facilities. The
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leachate recirculation schedule is that 100 percent of the leachate generated daily can be
recirculated once a 10-foot-thick lift of waste is in place. As discussed in Appendix L-2, the
HELP Model was used to evaluate the ability of the leachate collection system to maintain less
than 12 inches of head on the liner during leachate recirculation. As shown in Appendix L-2,
even at 100 percent recirculation, the leachate collection system produces less than 12 inches of
head on the liner.

The leachate collection system layout and details are presented in Appendix L-1. The design
includes a 12-inch-thick sand layer overlain by either an additional 12-inch-thick sand layer or a
12-inch-thick layer of tire chips (tire chips on floor grades only). An 8-o0z/sy geotextile will
underlie the 12-inch leachate collection layer.

The leachate collected in the leachate collection sump will be pumped into the leachate storage
facilities. The leachate storage area is detailed in Section 3.8. Leachate will be recirculated
using the following typical methods:

e Surface Spraying — Distributing leachate from :
distribute leachate back to the working face

e Horizontal Trenches — Trenches placed in the waste fill at regular vertical intervals and
backfilled with permeable materials (sand, aggregate, shredded tires, crushed glass, etc.)
provides a method for distributing leachate in a uniform manner. Perforated piping is
generally included in the trench to facilitate the flow of leachate.

e Drip Irrigation Tubing — This would consist of small diameter (typically 0.5”) plastic
tubing originally developed for irrigating food crops in arid environments. It allows a
highly controlled application of moisture. The tubing can either be laid on the surface or
be buried at shallow depths.

e Vertical Irrigation Wells — This method would consist of small-diameter wells installed
vertically into the landfill surface to distribute liquid uniformly within each well’s zone
of influence.

6.3 Application Rate
The following performance standards will govern the application rate of leachate recirculation.

e The rate of application will not exceed the moisture holding capacity of the landfill. For
example, the application rate will be applied so that no seeps or ponding is observed in
the vicinity of the recirculation area.

e Leachate recirculation will not occur immediately before, during, or immediately after
rainfall events, or during freezing temperatures that could affect the holding capacity of
the waste.

e The application rate shall not result in a release of pollutants in surface runoff.

Weaver Consultants Group, LLC
Q:\WASTE MANAGEMENT\EAST OAK\EXPANSION 2013\APPLICATION\VOLUME 4 APPENDIX L.DOC Rev. 1, 01/11/16

- Appendix L
L-10



e The recirculation of leachate will be accomplished in a manner that does not
create a health risk to employees, the public, adjacent property owners or their
property (e.g., application should not occur during high winds, or if an additional
odor occurs due to the recirculation event).

e Leachate may be recirculated in the phase after a 10-foot-thick waste column is in
place. This is consistent with the HELP analysis included in Appendix L-2.

6.4 Leachate Sampling Requirements and Procedures

In accordance with the site’s industrial permit, East Oak RDF currently samples leachate
semi-annually. Analytical results are submitted to OKC and are available to ODEQ upon
request. The site currently reports leachate quantities to ODEQ on a quarterly basis. Logs
and analytical results will be maintained in the Site Operating Record.

If methane is detected at levels above regulatory limits or a statistically significant change
is noted during a groundwater sampling event, the leachate recirculation will cease until
the source is determined to be not associated with the landfill, unless otherwise approved
by the ODEQ.

6.5 System Assessment

The site will be periodically inspected to verify that no known leachate springs or seeps
have occurred and that leachate has not commingled with stormwater runoff that has been
discharged from the site as a direct result of the operation of the leachate recirculation
system. This inspection will also include an evaluation of the operating procedures to
verify compliance with ODEQ guidelines.

If the site chooses to recirculate, in addition to the periodic inspections discussed above,
an annual assessment will be submitted to ODEQ to document the performance of the
recirculation system. The annual assessment will include an estimate of the volume of
leachate recirculated and a summary of the analytical results. In addition, the overall
performance of recirculation practices will be documented in the annual assessment.
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NOTES: 72024,
1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS AERIAL SURVEYS,
INC. FROM AERIAL PHOTOGRAPHY FLOWN JANUARY 19, 2014. %

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

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

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

. ALL PROPOSED EXCAVATION SIDESLOPES ARE 3(HORIZONTAL):1(VERTICAL).
6. THE PRE—SUBTITLE D GRADES WERE REPRODUCED FROM THE LATERAL

EXPANSION PERMIT APPLICATION REVISED FEBRUARY 2002 BY CARDINAL
ENGINEERING INC.

7. TOP OF CLAY AS—BUILT CONTOURS WERE REPRODUCED FROM THE
VERIFICATION REPORTS PREPARED BY: GERALD L. McGARVIN, L.S. DATED
JUNE 1994 (PHASE V STAGE 1), OCTOBER 1995, RONALD A. LAVARNWAY
RPLS DATED SEPTEMBER 1998 (PHASE V, STAGE Il), (PHASE V STAGE I)
AND LEMKE LAND SURVEYING, INC. DATED DECEMBER 2001 (PHASE IV
STAGES Il AND IIl), JANUARY 2004 (PHASE VIIl), SEPTEMBER 2004
(PHASE Vi), MAY 2009 (PHASE X), JULY 2011 (CELLS 11B AND 12B),
NOVEMBER 2012 (CELLS 9B AND 10B).

8. HIGHEST MEASURED GROUNDWATER ELEVATIONS FROM GROUNDWATER
LEVEL MEASUREMENTS TAKEN FROM JUNE 2014 TO MAY 2015.
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INC. FROM AERIAL PHOTOGRAPHY FLOWN JANUARY 19, 2014.

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

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

OKLAHOMA, INC.

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

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

. ALL PROPOSED EXCAVATION SIDESLOPES ARE 3(HORIZONTAL):1(VERTICAL). ~

. THE PRE—-SUBTITLE D GRADES WERE REPRODUCED FROM THE LATERAL
EXPANSION PERMIT APPLICATION REVISED FEBRUARY 2002 BY CARDINAL

ENGINEERING INC.

. TOP OF CLAY AS—BUILT CONTOURS WERE REPRODUCED FROM THE

VERIFICATION REPORTS PREPARED BY: GERALD L. McGARVIN, L.S.

JUNE 1994 (PHASE V STAGE I), OCTOBER 1995, RONALD A. LAVARNWAY
RPLS DATED SEPTEMBER 1998 (PHASE V, STAGE Il), (PHASE V STAGE I)
AND LEMKE LAND SURVEYING, INC. DATED DECEMBER 2001 (PHASE IV
STAGES Il AND IIl), JANUARY 2004 (PHASE Vill), SEPTEMBER 2004

(PHASE VII), MAY 2009 (PHASE X), JULY 2011 (CELLS 11B AND
NOVEMBER 2012 (CELLS 9B AND 10B).
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NOTES:

1. EXISTING CONTOURS AND ELEVATIONS PROVIDED BY DALLAS AERIAL SURVEY 5 77

INC. FROM AERIAL PHOTOGRAPHY FLOWN JANUARY 19, 2014. 7

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

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

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

5. ALL PROPOSED EXCAVATION SIDESLOPES ARE 3(HORIZONTAL):1(VERTICAL).
6. THE PRE—SUBTITLE D GRADES WERE REPRODUCED FROM THE LATERAL

EXPANSION PERMIT APPLICATION REVISED FEBRUARY 2002 BY CARDINAL
ENGINEERING INC.

7. TOP OF CLAY AS—BUILT CONTOURS WERE REPRODUCED FROM THE
VERIFICATION REPORTS PREPARED BY: GERALD L. McGARVIN, L.S. DATED
JUNE 1994 (PHASE V STAGE 1), OCTOBER 1995, RONALD A. LAVARNWAY
RPLS DATED SEPTEMBER 1998 (PHASE V, STAGE II), (PHASE V STAGE )
AND LEMKE LAND SURVEYING, INC. DATED DECEMBER 2001 (PHASE IV
STAGES Il AND i), JANUARY 2004 (PHASE VIlI), SEPTEMBER 2004
(PHASE Vi), MAY 2009 (PHASE X), JULY 2011 (CELLS 11B AND 12B),
NOVEMBER 2012 (CELLS 9B AND 10B).

8. EXISTING LEACHATE FORCEMAIN LOCATION SHOWN IS APPROXIMATE.
INFORMATION WAS PROVIDED BY THE WASTE MANAGEMENT OF
OKLAHOMA.

9. THE LOCATION OF THE PROPOSED LEACHATE FORCEMAIN SHOWN IS
APPROXIMATE AND MAY CHANGE BASED ON FIELD CONDITIONS AT THE
TIME OF CONSTRUCTION. IF THE PROPOSED LEACHATE FORCEMAIN IS

|
i H%I | |\ \
\\\l l\l|| ;

Ijll ,\\\

“(DUAL—CONTAINED; ours”
OF WASTE FILL AREA) ('

PLACED WITHIN THE WASTE FILL AREA, SECONDARY CONTAINMENT WILL
NOT BE NEEDED. SEE DETAIL LCS7 ON FIGURE L—1-7 FOR FORCEMAIN
LOCATED WITHIN THE WASTE FILL AREA.
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LEACHATE GENERATION MODEL

1.1  HELP Model

The Hydrologic Evaluation of Landfill Performance (HELP) Model, Version 3.07, was
used to estimate the quantity of leachate that will be generated during the active life and
postclosure period of the East Oak RDF. The HELP Model is a quasi-two-dimensional
hydrologic model of water movement across, into, through, and out of the landfill. The
model uses climate, soil, and landfill design data to perform a solution technique that
accounts for the effects of surface storage, runoff, infiltration, percolation, soil moisture
storage, evapotranspiration, and lateral drainage.

1.2 Model Setup

The site was modeled using 1-acre unit areas for the following stages of landfill
development for the liner system and leachate collection layer/protective cover material
system:

e  Working face with 10 feet of waste (pages L-2-5 through L-2-13)

e 50 feet of waste with cover soils (pages L-2-14 through 1.-2-23)

D 100 feet of waste with cover soils (pages L-2-24 through 1.-2-33)

. 150 feet of waste with cover soils (pages L-2-34 through 1.-2-43)

e 205 feet of waste with cover soils (pages L.-2-44 through 1.-2-53)

e 205 feet of waste with final cover (pages L-2-54 through L-2-63)
To provide for a conservative demonstration, the active stage was modeled for 1 year with
initial moisture contents initialized by the HELP program to steady-state moisture
conditions. The interim stages with 50, 100, 150, and 205 feet of waste were modeled for
various timeframes depending on expected conditions. The closed landfill condition was
modeled for 30 years. The HELP Model suggested the evaporative zone depth and leaf
area index for OKC. In addition, the HELP Model calculated the Soil Conservation

Service (SCS) runoff curve numbers based on soil data and expected ground cover, surface
slope, and slope length.
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1.3 Climate Data Input

The HELP model synthetically generated precipitation data by using normal mean monthly
precipitation data from the NOAA for OKC Will Rogers World Airport weather station.
The average annual precipitation over the modeled 30-year period was 34.78 inches. The
HELP model also synthetically generated temperature and solar radiation data using
program defaults for OKC.

1.4 Landfill Profile

The landfill profiles for the active and closed stages of the landfill development are
presented in the attached HELP Model summary sheet (page L-2-4). The profiles
presented below represent the alternative composite liner system and the alternative final
cover system. The liner system and final cover drawings are presented in Volume 1.

1.4.1 Alternative Composite Liner System

The alternative composite liner consists of a 24-inch clay layer overlain by a geosynthetic
clay liner (GCL) and a 60-mil high-density polyethylene (HDPE) geomembrane. The
24-inch-thick clay layer will have a hydraulic conductivity of 1x107 cm/s. The GCL will
have a hydraulic conductivity of 5x10” cmy/s. Default characteristics from the HELP
model were selected for the 0.25-inch GCL. The geomembrane liner was modeled for
good installation quality, 1 defect per acre, and a pinhole density of 0.5 holes/acre.

1.4.2 Leachate Collection Layer/Protective Cover Material System

The leachate collection layer consists of 12-inch-thick sand layer (k > 1x10° em/s). An
8-0z/sy geotextile will be placed beneath the 12-inch-thick leachate collection layer. The
protective cover material modeled in HELP was 12 inches of sand (k > 1x1 0> cm/s).

1.4.3 Waste Layers

Waste layers of 10, 50, 100, 150, and 205 feet were used to represent the active and
interim stages of landfill development. The default characteristics were selected from
HELP to represent municipal solid waste.

1.4.4 Cover Soils

The cover soils consist of a 6-inch-thick layer of soil placed over the waste. Default soil |
characteristics from the HELP Version 3.07 table were selected to represent the available
onsite soils.

1.4.5 Final Cover

The alternative final cover system consists of a 12-inch-thick vegetation layer capable of
sustaining growth of vegetation, and a 24-inch-thick vegetation support layer.
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1.5 HELP Model Output

The HELP summary table and output files for the active and closed stages of landfill
development for the alternative composite liner design and alternative final cover system
are presented on pages L-2-4 through L-2-63.
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Prep By: MDM
Date: 5/6/2015

EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-100-08
HELP VERSION 3.07 SUMMARY SHEET

Chkd By: JPY
Date: 5/6/2015

ACTIVE INTERIM INTERIM INTERIM INTERIM CLOSED
(10 FT WASTE) (S50 FT WASTE) | (100 FT WASTE) | (150 FT WASTE) | (205 FT WASTE) | (205 FT WASTE)
GENERAL Case No. 1 2 3 4 5 6
INFORMATION No. of Years| 1 10 15 10 5 30
Ground Cover BARE FAIR FAIR FAIR FAIR GOOD
SCS Runoff Curve No. 96.9 90.4 90.4 90.4 90.4 80.4
Model Area (acre)] 1 i 1 1 1 1
Runoff Area (%) 70 85 85 85 85 100
Maximum Leaf Area Index] 0.0 2.0 2.0 2.0 2.0 35
Evaporative Zone Depth (inch)| 6 6 6 6 6 12
VEGETATIVE TOPSOIL Thickness (in) 12
LAYER Porosity (vol/vol) 0.4000
(Texture = 0) Field Capacity (vol/vol) 0.3660
Wilting Point (vol/vol) 0.2880
Init. Moisture Content (vol/vol) 0.2880
Hyd. Conductivity (cm/s) 5.0E-07
VEGETATIVE SUPPORT Thickness (in) 24
LAYER Porosity (vol/vol)| 0.4640
(Texture = 0) Field Capacity (vol/vol) 0.3100
Wilting Point (vol/vol) 0.1870
Init. Moisture Content (vol/vol) 0.3100
Hyd. Conductivity (cm/s) 2.0E-05
Cover Thickness (in)| 6 6 6 6 6 12
Soils Porosity (vol/vol) 0.4450 0.4450 0.4450 0.4450 0.4450 0.4450
(Texture = 26) Field Capacity (vol/vol) 0.3930 0.3930 0.3930 0.3930 0.3930 0.3930
Wilting Point (vol/vol) 0.2770 0.2770 0.2770 0.2770 0.2770 0.2770
Init. Moisture Content (vol/vol)] 0.2770 0.3259 0.3575 0.3259 0.2770 0.3930
Hyd. Conductivity (cm/s) 1.9E-06 1.9E-06 1.9E-06 1.9E-06 1.9E-06 1.9E-06
WASTE Thickness (in) 120 600 1200 1800 2460 2460
(Texture = 18) Porosity (vol/vol)| 0.6710 0.6710 0.6710 0.6710 0.6710 0.6710
Field Capacity (vol/vol) 0.2920 0.2920 0.2920 0.2920 0.2920 0.2920
Wilting Point (vol/vol) 0.0770 0.0770 0.0770 0.0770 0.0770 0.0770
Init. Moisture Content (vol/vol) 0.2920 0.2920 0.2920 0.2920 0.2920 0.2920
Hyd. Conductivity (cny/s) 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
PROTECTIVE Thickness (in)) 12 12 12 12 12 12
COVER Porosity (vol/vol) 0.4370 0.4370 0.4370 0.4370 0.4370 0.4370
(Texture = 0) Field Capacity (vol/vol) 0.0620 0.0620 0.0620 0.0620 0.0620 0.0620
Wilting Point (vol/vol) 0.0240 0.0240 0.0240 0.0240 0.0240 0.0240
Init. Moisture Content (vol/vol) 0.0621 0.0631 0.0630 0.0631 0.0633 0.0620
Hyd. Conductivity (cmn/s) 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
GRANULAR Thickness (in) 12 12 12 12 12 12
DRAINAGE COLLECTION Porosity (vol/vol) 0.4370 0.4370 0.4370 0.4370 0.4370 0.4370
LAYER Field Capacity (vol/vol) 0.0620 0.0620 0.0620 0.0620 0.0620 0.0620
(Texture = 0) Wilting Point (vol/vol) 0.0240 0.0240 0.0240 0.0240 0.0240 0.0240
Init. Moisture Content (vol/vol) 0.0621 0.0621 0.0621 0.0621 0.0621 0.0620
Hyd. Conductivity (cm/s) 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Slope (%) 1.0 1.0 1.0 1.0 1.0 1.0
Slope Length (1) 290 290 290 290 290 290
FLEXIBLE Thickness (in) 0.06 0.06 0.06 0.06 0.06 0.06
MEMBRANE Hyd. Conductivity (cm/s) 2.0E-13 2.0E-13 2.0E-13 2.0E-13 2.0E-13 2.0E-13
LINER Pinhole Density (holes/acre) 0.5 0.5 0.5 0.5 0.5 0.5
(Texture = 35) Install. Defects (holes/acre), 1 1 1 1 1 1
Placement Quality GOOD GOOD GOOD GOOD GOOD GOOD
GEOSYNTHETIC Thickness (in) 0.25 0.25 0.25 0.25 0.25 025
CLAY LINER Porosity (vol/vol) 0.7500 0.7500 0.7500 0.7500 0.7500 0.7500
(Texture = 0) Field Capacity (vol/vol) 0.7470 0.7470 0.7470 0.7470 0.7470 0.7470
Wilting Point (vol/vol) 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000
Init. Moisture Content (vol/vol), 0.7500 0.7500 0.7500 0.7500 0.7500 0.7500
Hyd. Conductivity (cmm/s) 5.0E-09 5.0E-09 5.0E-09 5.0E-09 5.0E-09 5.0E-09
COMPACTED Thickness (in) 24 24 24 24 24 24
CLAY LINER Porosity (vol/vol) 0.4270 0.4270 0.4270 0.4270 0.4270 0.4270
(Texture = 16) Field Capacity (vol/vol) 0.4180 0.4180 0.4180 0.4180 0.4180 0.4180
Wilting Point (vol/vol) 0.3670 0.3670 0.3670 0.3670 0.3670 0.3670
Init. Moisture Content (vol/vol) 0.4180 0.4180 0.4180 0.4180 0.4180 0.4180
Hyd. Conductivity (cm/s) 1.0E-07 1.0E-07 1.0E-07 1.0E-07 1.0E-07 1.0E-07
PRECIPITATION Average Annual (in) 51.90 37.85 35.93 37.85 38.89 34.78
RUNOFF Average Annual (in)) 33.06 19.29 18.14 19.29 20.05 27.26
EVAPOTRANSPIRATION Average Annual (in)) 18.84 18.39 17.70 18.39 18.70 7.52
LATERAL Average Armual (cffyear), 0.989 133.322 151.609 133.326 8.962 0.492
DRAINAGE COLLECTED' Peak Daily (cf/day) 0.003 1.287 1411 1.288 0.120 0.002
LATERAL Average Annual (cffyear) 133.322 151.609 133.326 8.962
DRAINAGE RECIRCULATED Peak Daily (in) 1.287 1.411 1.288 0.120
HEAD ON LINER Average Annual (in) 0.004 0.514 0.585 0.514 0.035 0.002
Peak Daily (in) 0.009 3.014 3.270 3.014 0.325 0.006
PERCOLATION Average Annual (cf/yr) 0.000 0.157 0.180 0.157 0.016 0.009
THROUGH GCL Average Annual (m/yr) 2.10E-10 1.10E-06 1.26E-06 1.10E-06 1.12E-07 6.30E-08

'Drainage collected includes actual leachate pumped by the leachate pumps (i.e., the total of the collected and recirculated leachate).
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ACTIVE CASE (10 FT WASTE)
HELP MODEL OUTPUT
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HYDROLOGIC EVALUATI

ON OF LANDFILL PERFORMANCH

HELP MODEL VERSION 3.07 (1 NOVEMBER 1987)
DEVELOPED BY ENVIRONMENTAL LABORATORY

USAE WATERWAY
FOR USEPA RISK REDUC

S EXPERIMENT STATION
TION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE: C:\HELP
TEMPERATURE DATA FILE: C:\HELP
SOLAR RADIATION DATA FILE: C:\HELP
EVAPOTRANSPIRATION DATA: C:\HELP
SOIL AND DESIGN DATA FILE: C:\HELP
OUTPUT DATA FILE: C:\HELP
TIME: 15:13 DATE: 3/ 2/2014

307\EORK\2014\AC\DATA4.D4
307\EORK\2014\AC\DATA7.D7
307\ECAK\2014\AC\DATA13.D13
307\ECAK\2014\AC\DATA11.D11
307\EORK\2014\AC\DATA10.D10
307\EOAK\2014\AC\AC.OUT
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TITLE:

EAST OAK LF - SOIL LCS

- ACTIVE, 10 FT WASTE
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NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 -~ VERTI
MATERIAL T

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTE
EFFECTIVE SAT. HYD. COND

CAL PERCOLATION LAYER
EXTURE NUMBER 26
= 6.00 INCHES
= 0.4450 VOL/VOL
0.3930 VOL/VOL
0.2770 VOL/VOL
NT 0.2770 VOL/VOL
. = 0.190000003000E-05 CM/SEC

1

LAYER 2




TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2%20 VOL/VOL

fi

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02
LAYER 3
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL

i

0.0620 VOL/VOL
0.0240 VOL/VOL
0.0621 VOL/VOL
0.100000005000E-02

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.0620 VOL/VOL
WILTING POINT = 0.0240 VOL/VOL

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0.0621 VOL/VOL
0.100000005000E-02

il

SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET
LAYER 5
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E~12

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY = 3 - GOOD

i

i

i

L-2-7

CM/SEC

CM/SEC

CM/SEC

CM/SEC

0.50 HOLES/ACRE
1.00 HOLES/ACRE




TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.25 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VQOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND.

0.499999997000E~-08 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCHES

POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4180 VOL/VOL

EFFECTIVE SAT. HYD. COND.

0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #25 WITH BARE

GROUND CONDITIONS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 200. FEET.
SCS RUNOFF CURVE NUMBER = 96.590
FRACTION OF AREA ALLOWING RUNOFF = 70.0
AREA PROJECTED ON HORIZONTAL PLANE = 1.000
EVAPORATIVE ZONE DEPTH = 6.0
INITIAL WATER IN EVAPORATIVE ZONE = 1.662
UPPER LIMIT OF EVAPORATIVE STORAGE = 2.670
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.662
INITIAL SNOW WATER = 0.000
INITIAL WATER IN LAYER MATERIALS = 48.411
TOTAL INITIAL WATER = 48.411
TOTAL SUBSURFACE INFLOW = 0.00

EVAPOTRANSPIRATION AND WEATHER DATA

2.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
OKLAHOMA CITY OKLAHOMA

STATION LATITUDE 35.40 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310

0

EVAPORATIVE ZONE DEPTH 6.0 INCHES

AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.90 40.80 49.10 60.20 68.40 77.00
g82.10 81.10 73.30 62.30 48.80 39.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

hdkkkkkkkkkkkdk kA ok k b h kb kA k ok ok k ok k kA hkkr sk h bk kk ok khkxhkhkhhhdrkkdkkkhhkkkkhhhkhkhdhhhhkxrihkx

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 23 THROUGH 23

TOTALS 3.36 3.04 3.86 8.15 8.48 3.85




STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00

RUNOFF

TOTALS 2.222 1.681 2.386 5.737 5.427 2.241
2.406 4.454 1.416 1.863 1.644 1.543

STD. DEVIATIONS

(e}

.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION
TOTALS 0.719 1.430 1.703 2.531 2.692 1.775
1.886 2.288 0.744 0.867 1.106 1.097
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0028 0.0030 0.0032 0.0034 0.0035 0.0037
0.0039 0.0041 0.0043 0.0045 0.0046 0.0048

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

*********-k****k*k****‘k***********************************************************
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Ak k ok ok ok ok Ak hkhk kb hhkkhkkkxkhkkkkkhkkkkkkk ok kkkhkkhkkhh kb bk hkhkdhkhhkkkkkhvdkhhhhhhhhdhh bk hkx

AVERAGE ANNUAL TOTALS &

(STD. DEVIATIONS)

23

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

AVERAGE HEAD ON TOP
OF LAYER 5

PERCOLATION/LEAKAGE THROUGH
LAYER 7

CHANGE IN WATER STORAGE

33.062 (
18.838 (

0.00027 (

0.00000 (¢

0.004 (

0.00000 (

0.000 (

0.

FOR YEARS 23 THROUGH
CU. FEET
0.000) 188397.0
0000) 120013.25
0000) 68381.63
00000) 0.989
.00000) 0.010
.000)
.00000) 0.000
0000) 1.09

0.00053

0.00001

0.00000

0.001

Gk kkokkkkk kA kT Ak Ak kA A Ak x ATk kkhkhkkkkkhhkkkkkkkkhkhkhhhk bbbk hhkdhhrkhhhdhhkhkxhhkh b dhdkhkdrhhx
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hkkkkkkkkkokkkkkkkhkkkkkkkhkhkhkk ok k ok ko kkk ko khhkk sk ko khkkkkhkhhkhkkFhkhkhkk ks kkkkddkhdhk kv hh %k

PEAK DAILY VALUES FOR YEARS 23 THROUGH 23

(INCHES) (CU. FT.)
PRECIPITATION __;T;;____ __EE;;BTEBB__
RUNOFF 2.719 9869.4248
DRAINAGE COLLECTED FROM LAYER 4 0.00000 0.00347
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00003
AVERAGE HEAD ON TOP OF LAYER 5 0.005
MAXIMUM HEAD ON TOP OF LAYER 5 0.009
LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 26.6 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 ‘0.00000
SNOW WATER 0.74 2687.3430
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3388
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2770
**%%* Maximum heads are computed using McEnroe's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

Fohkkkhkhhkkhkk sk kkkkkkkk kA hkhhkkhkhkkkhkdkkkkhkkkhkkkkkhkhkhkkxhkxkhkkdkhdhkdhkxdhdxhhdxxx
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ok ok ok kkhkk kA r A F A A A Ak h ko hkhkhkd ok kkkhkhkkkkkkhhhdhhkhkhkkkhhkhkhkkkkkkkrhhdkhkkdkkkkkhddhddk

FINAL WATER STORAGE AT END OF YEAR 23

LAYER (INCHES) (VOL/VOL)
1 16620 o.2770
2 35.0399 0.2920
3 0.7447 0.0621
4 0.7458 0.0622
5 0.0000 0.0000
6 0.1875 0.7500
7 10.0315 0.4180
SNOW WATER 0.000

ok kk ok kA A Ak Ak kA A A Ak F kA A h Ak kkkk Ak ko Fhkkh kb bk hhkk bk k kb hkhrdhhkhkkkhhkkkhkhddhdddhrdkx

ok ok kkkk ok k ok hkhk kA Ak kk ok khkkkkkkk ok kokkk ok k ko ok ok ok ok ok ko k ok sk ok kb kk ok ok ok ok sk ok sk ok e sk koo e ook kb ko b ok
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INTERIM CASE (50 FT WASTE)
HELP MODEL OUTPUT
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hhkkhkk ok ok rkhkkhk ok bk hkk ko ks hkk kA hk ok hk ok hkk ok ok Ak ok hkkhkkhkhhkkkhdkkkhkdhrhkkhhkkhkhhhhhkkrdhhhkk

khkhkkkkhkhkhhkdkhkhrhkhkhhkhkk ok Fhk kA hk ok ok ko k ko k ok hk ok sk ko hkhkhkkkhkkkhkkhkrhdkdhdkhkhkdhhhkdrkhhhhhkx

* ok * %
* K * %
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **x
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) i
el DEVELOPED BY ENVIRONMENTAL LABORATORY **
*x USAE WATERWAYS EXPERIMENT STATION *x
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* % *%
* %k * %

ok ok kk ok kkk ok kA Ak kkr ko hk ok ko kA dk ko k ok kA kA hk kA kAT Ak ok hkdhkkkhkkdkhdkkhkhkdkkkkhdkdkhkkhkd khkk

hhk ok kk kA h A hhh kA Ak khkkkhkkkkhhkkkhkkh bk hkhkk kA bk bk hkkhhhdkhk kb dhkhhkhhrdhkkhhhdhhhkhhdhhdk

PRECIPITATION DATA FILE: C:\HELP 307\EOAK\2014\50\DATA4.D4
TEMPERATURE DATA FILE: C:\HELP 307\EOAK\2014\50\DATA7.D7
SOLAR RADIATION DATA FILE: C:\HELP 307\EOAK\2014\50\DATA13.D13
EVAPOTRANSPIRATION DATA: C:\HELP 307\EOCAK\2014\50\DATA11.D11
SOIL AND DESIGN DATA FILE: C:\HELP 307\EOAK\2014\50\DATA10.D10
OUTPUT DATA FILE: C:\HELP 307\EOAK\2014\50\50.0UT
TIME: 15:13 DATE: 3/ 2/2014

dokkkhkkhkkkhhk kb ko k kA rkhkhkhkk ko hhk ko hk ko hk ok bk ok ko kkkhhkhkhkkhhdkkhkhkhkhkhkdhkhhkkhhhrhhrdxkdhrk

TITLE: EAST OAK LF - SOIL LCS - INTERIM, 50 FT WASTE

ok ok khkhk kA Ak Ak dhk A Ak rkkkhkhkkkhkkhkkhkhkhhhhhkhk kb bk ok hk bk kb hhhhhhhkkhkdhkhhdhhhhhhhkhhdk dhkhx

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 26

THICKNESS = 6.00 INCHES

POROSITY = 0.4450 VOL/VOL
FIELD CAPACITY = 0.3930 VOL/VOL
WILTING POINT = 0.2770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3259 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.190000003000E-05 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 600.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E~-02 CM/SEC

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
IS RECIRCULATED INTO THIS LAYER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL

WILTING POINT = 0.0240 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0631 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC
LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL
WILTING POINT = 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0621 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC
SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
LAYER IS RECIRCULATED INTO LAYER # 2.

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES

POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
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INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0.0000 VOL/VOL

FML PINHOLE DENSITY = 0.50
FML INSTALLATION DEFECTS = 1.00
FML PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

0.25

0.7500
0.7470
0.4000
0.7500

0.199999996000E-12 CM/SEC

HOLES/ACRE
HOLES/ACRE

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

It

i

24.00
0.4270
0.4180
0.3670
0.4180

0.499999997000E-08 CM/SEC

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A

FATIR STAND OF GRASS, A SURFACE SLOPE OF

AND A SLOPE LENGTH OF 200.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

L-2-17
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1]

FEET.

90.
85.
1.

O NE O

188.
188.

40

000

.956
.670
.662
.114

877
991

.00

2.%

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR




EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
OKLAHOMA CITY OKLAHOMA

STATION LATITUDE

It

35.40 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 6.0 INCHES
AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.90 40.80 49.10 60.20 68.40 77.00
82.10 8l.10 73.30 62.30 48.80 39.50

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

dhkkkrhkkhkhkhhkhhhhkhkhhkhhkdhdhhhkhkhkhkhkhh bk kb brhhkhhhkdhkhhkbhdhhkbhkhkhdhhkdkkhkdhhdkdxrhhhkdhkhkddk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 20 THROUGH 29




JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.75 2.05
2.59 3.60
STD. DEVIATIONS 0.89 1.20
1.29 1.74
RUNOFF
TOTALS 0.674 0.746
1.161 1.753
STD. DEVIATIONS 0.636 0.564
0.773 1.114
EVAPOTRANSPIRATION
TOTALS 1.052 1.323
1.620 1.753
STD. DEVIATIONS 0.291 0.667

0.663 0.766

LATERAL DRAINAGE RECIRCULATED INTO LAYER

TOTALS 0.0025 0.0023

STD. DEVIATIONS 0.0024 0.0022

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000

TOTALS 0.0025 0.0023

STD. DEVIATIONS 0.0024 0.0022

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

4.31
2.67

1.80
1.32

2.374
1.295

1.278
0.908

1.888
1.376

0.772
0.624

0.0027
0.0033

0.0025
0.0032

6.0000
0.0000

0.0000
0.0000

0.0027
0.0033

0.0025
0.0032

0.0000
0.0000

0.0000
0.0000

3.69
3.93

2.34
2.07

2.025
2.623

1.496
1.674

1.701
1.294

0.897
0.462

0.0028
0.0035

0.0027
0.0034

0.0000
0.0000

0.0000
0.0000

0.0028
0.0035

0.0027
0.0034

0.0000
0.0000

0.0000
0.0000

=

(@]

O

o

.31
.48

.48
.31

.265
.662

.597
.875

.080
.175

.839
.499

.0031
.0034

.0030
.0033

.0000
.0000

.0000
.0000

.0031
.0034

.0030
.0033

.0000
.0000

.0000
.0000

5.71
1.78

2.08
1.60

2.842
0.864

1.280
1.080

2.764
0.762

0.894
0.493

0.0031
0.0035

0.0030
0.0035

0.0000
0.0000

0.0000
0.0000

0.0031
0.0035

0.0030
0.0035

0.0000
0.0000

0.0000
0.0000




TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.4105 0.4185 0.4420 0.4801 0.5062 0:5252
05399 0.5520 0« 5BLT 0.5699 0.5769 0.5838

STD. DEVIATIONS 0.4033 0.4012 0.4121 0:.4572 0.4901 0 5133
0.5305 0.5437 0.5538 0.5618 0.5682 0..5%725

R R R R R R R RS SRS R e e RS S R R S

hkk ok ok kkhkkkhkhkkhkhkkdhrk kb hkhkhkkhkdhkhkhk kA r kb bk hh bk k bk hkhhkhkx bk hhkhkhhkhxkkhkhhkhkdhkhrrkhdhhhhhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 20 THROUGH 29

INCHES CU. FEET PERCENT
PRECIPITATION 3785 ( 7+.459) 137410.0 100.00
RUNOFF 18:285 ( 4.6088) 70004.11 50.945
EVAPOTRANSPIRATION 18.389 ( 2.8867) 66751.80 48.579
DRAINAGE RECIRCULATED 0.03673 ( 0.03521) 133.322 0.09702
INTO LAYER 2
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 4
DRAINAGE RECIRCULATED 003673 ( 0.03521) 133.322 0.09702
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00004 ( 0.00004) 0.157 0.00011
LAYER 6
AVERAGE HEAD ON TOP 0.514 ( 0.493)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 7
CHANGE IN WATER STORAGE 0.169 { 0.3575) 612:75 0.446

kkkkk ok r ok ok hd A r Ak ko hh kb ok hkhkdkhk kA kA A A kA hkh ok kb kkhkhkrkhkhkhkkhkhkh kb hkhkhhkhdhdhhkkhhkrhrhkrkhdhhsk
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O L L L R R R R R E R R TR E LR SRS SRR S SRR R R RS SR

PEAK DAILY VALUES FOR YEARS 20 THROUGH 29

(INCHES) (CU. FT.)
PRECIPITATION __;T;; ______ gagagfggi__
RUNOFF 5.111 18553.0430
DRAINAGE RECIRCULATED INTO LAYER 2 0.00035 1.28717
DRAINAGE COLLECTED FROM LAYER 4 0.00000 0.00000
DRAINAGE RECIRCULATED FROM LAYER 4 0.00035 1.28717
PERCOLATION/LERAKAGE THROUGH LAYER 6 0.000000 0.00155
AVERAGE HEAD ON TOP OF LAYER 5 1.814
MAXIMUM HEAD ON TOP OF LAYER 5 3.014
LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 49.0 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000
SNOW WATER 1.83 6634.7612
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4369
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2770
*** Maximum heads are computed using McEnrce's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

ok kk ko k A bk kb hkkhk kA hhhhkkkkhkkkrkdkhkkhkkkkdhkhhkhdhhhhkhrhhdhhkdrhkhkhkkkhkhkkkkddhhkdhrk
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hkkkkkkkhkkhkhhk kA ok hkhhkkkkkkhhkkk kA vk hhkkkhkkkk ko hkkhkhkkhkhkhkhhkkkhkdrkhkhkkkkdhkhkhkdhkhkhkkdhk

FINAL WATER STORAGE AT END OF YEAR 29

LAYER (INCHES) (VOL/VOL)
S 24674 Co.a112
2 175.1999 0.2920
3 1.3676 0.1140
4 1.4244 0.1187
5 0.06000 0.0000
6 0.1875 0.7500
7 10.0320 0.4180
SNOW WATER 0.000

dkkkhkkkhkhkkhkhhkkkk bk k ok kA k ok kd ko kA Ak kk ko kr ko khkhhkkdhkhkhhk bk dhkdhkkkhkh bk rkhkkhkxhkhkkk

hhkkkkk ok Fhkhkkkkhk kb A rhhkhkhhkhk kb dkkhkhkk kb khk ok ko ko hkhkhkhk kb hkhdhhkxhkhkhkdxkdhkkkhkkdkhkkdhhhxhkhkhhk
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INTERIM CASE (100 FT WASTE)
HELP MODEL OUTPUT
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hkkkrkhkkkhkkhkkhkhkkdhhhkrh kb hkhkhkrhk bk hhkhkkkhkkh bk ok hhhdrhhkhhhkhhhhkhhdhkhbhhkhhkdrdkxrFrrhkrkdd vk xx

kkkkhkdhkk ok kA kA k kA kA kh ko hF kA bk ko hkhh ok ok khkhk ok ko hkhkkdhkhkkhkkhkhkkkhkkhkhhk v kkkhkx bk hkkhkh*kkkx

*k
* %
* k
* x
* Kk
* Kk
* %
* %
* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

(1 NOVEMBER 1987)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

* %
* %
* %
* K
* K
* K
* %
* %
* %

khkkkkkkhkhkhkkhhkdhhkhkhhkdhdhhkhkhkbhhhhhhhhhkhhhkhhkdhhhhhkhdhhdhrhhbhhdkkdhdhhkrdrhkrrkddrddh

kkkkkhkhkh A X khhkhhhkhkhhhkddhhkhhk bk hkdhhkhk kb hkhhhk bk kb hFhkhkdhkhkhkhkhhkhkhk bk dkdkhkhkdkhkxdFhrrdkdddrrdx

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

15:14

QOO0

DATE : 3/ 2/2014

:\HELP 307\EOAK\2014\100\DATA4.D4
:\HELP 307\EOAK\2014\100\DATA7.D7
:\HELP 307\EOAK\2014\100\DATA13.D13
:\HELP 307\EOAK\2014\100\DATA11.D11
:\HELP 307\EQCAK\2014\100\DATA10.D10
:\HELP 307\EOC2K\2014\100\100.0U0T

Ak kkkkk ks kk sk hk kA Ak F kA A kAR A bk hk kA kA Ak kA Ak kA A Ak bk hkhkhkhhkkhhkkkhkkkkkdhhhkkkkhkkddhkrkxhdhrk

TITLE: EAST OAK LF - SOIL LCS -

INTERIM,

100 FT WASTE

khkhkhkkhkkhkkrkkhkk bk bk hkdkhhkhkh bk kb bk kb dk bk dhk bk bk h kb hkhkhhhkhkkhhkhkFhkrFhhkhkrhkkdkrrdkhdkdkhx

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

THICKNESS = 6.00 INCHES
POROSITY = 0.4450 VOL/VOL

FIELD CAPACITY = 0.3930 VOL/VOL
WILTING POINT = 0.2770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3575 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.190000003000E-05 CM/SEC

NOTE:

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 26

SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 1200.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL

i

WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC
NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
IS RECIRCULATED INTO THIS LAYER.

Hl

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY 0.0620 VOL/VOL
WILTING POINT 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0630 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

It

i

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY 0.0620 VOL/VOL
WILTING POINT 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0621 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC
SLOPE ' = 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS

LAYER IS RECIRCULATED INTO LAYER # 2.

I

i

i

i

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

WILTING POINT = 0.0000 VOL/VOL
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INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 0.50 HOLES/ACRE

FML INSTALLATION DEFECTS 1.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

1l

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.25 INCHES

POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL

WILTING POINT = 0.4000 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.49999%9997000E-08 CM/SEC
LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCHES
POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4180 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E~-06 CM/SEC

i

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER 90.40
FRACTION OF AREA ALLOWING RUNOFF 85.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

I

I

EVAPORATIVE ZONE DEPTH = 6.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 2.145 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 2.670 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.662 INCHES
INITIAL SNOW WATER = 0.007 INCHES
INITIAL WATER IN LAYER MATERIALS = 364.265 INCHES
TOTAL INITIAL WATER = 364.272 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

OKLAHOMA CITY OKLAHOMA
STATION LATITUDE = 35.40 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 3106
EVAPORATIVE ZONE DEPTH = 6.0 INCHES
AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/RUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.80 40.80 49.10 60.20 68.40 77.00
82.10 81.10 73.30 62.30 48.80 39.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

drhkdkkkkhkdhkdhkhhhkhhkk bk b hkrhkhhhkhhhkdhhbh bk ok hkhkhhdhkdhhhhhhhhdkhhdbkhkrhkhkrdhkhrhdFhrxhdvdd

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 16 THROUGH 30




JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.49 1.91
2.77 3.72
STD. DEVIATIONS 0.82 1.16
1.21 1.90
RUNOFF
TOTALS 0.524 0.616
1.319 1.843
STD. DEVIATIONS 0.538 0.520
0.817 1.198
EVAPOTRANSPIRATION
TOTALS 1.048 1.223
1.563 1.829
STD. DEVIATIONS 0.243 0.631

0.614 0.835

LATERAL DRAINAGE RECIRCULATED INTO LAYER

TOTALS 0.0031 0.0029

STD. DEVIATIONS 0.0034 0.0031

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000

TOTALS 0.0031 0.0029

STD. DEVIATIONS 0.0034 0.0031
0.0038 0.0039

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

4.08
2.87

1.69
1.75

2.225
1.442

1.264
1.223

1.962
1.369

0.671
0.650

0.0032
0.0036

0.0034
0.0038

0.0000
0.0000

0.0000
0.0000

0.0032
0.0036

0.0034
0.0038

0.0000
0.0000

0.0000
0.0000

—

[y

(@]

.30
.30

.04
.00

.744
.103

.330
.655

.564
.179

.776
.480

.0033
.0038

.0035
.0038

.0000
.0000

.0000
.0000

.0033
.0038

.0035
.0039

.0000
.0000

.0000
.0000

4.25
1.69

3.01
1.32

2.335
0.845

2.306
0.909

1.915
0.8390

0.746
0.472

0.0035
0.0037

0.0037
0.0038

0.0000
0.0000

0.0000
0.0000

0.0035
0.0037

0.0037
0.0038

0.0000
0.0000

0.0000
0.0000

\)

.84
.71

.35
.39

.391
.753

.334
.916

.411
.741

.023
.443

.0035
.0039

.0036
.0040

.0000
.0000

.0000
.0000

.0035
.0039

.0036
.0040

.0000
.0000

.0000
.0000




TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.5128 0.5201 05333 0.5563 0 .5749 « B89T
0.6015 0.6114 0.6196 0.6265 0.6325 0.6384

)

STD. DEVIATIONS 0.5618 0.5633 0.5686 0.5894 0.6068 0.6203
0.6307 0.6391 0.6456 0.6509 0.6551 0.6580

dhkkhhkhkkkhdhxh kb hrhh bbbk kb h bk r bk hr kbbb hh bk bk bk h bk hkhkhhdhhhkhhkd bk hkhhhkhkrdk kb xrdkxr b drkhhhhkx

dhkhkkkkdkhkhhkhhhhh kb kb dhkhbhhkhkhhkkhhkrhhkhkhhdhhhhdrhhbhhhhkhdhhdhhdhhdkddddrdkhkhkhkdrrkhrkhhhhxx

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 16 THROUGH 30

INCHES CU. FEET PERCENT
PRECIPITATION 35.93 ( #.114) 130425.9 100.00
RUNOFF 18.141 { 4.72389) 65850.17 50.489
EVAPOTRANSPIRATION 17.695 { 2.5685) 64234.13 49.250
DRAINAGE RECIRCULATED 0.04177 ( 0.04378) 151.609 0.11624
INTO LAYER 2
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 4
DRAINAGE RECIRCULATED 0.04177 ( 0.04378) 151.609 0.11624
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00005 ( 0.00005) 0.180 0.00014
LAYER 6
AVERAGE HEAD ON TOP 0.585 ( 0.613)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00003 ( 0.00012) 0.112 0.00009
LAYER 7
CHANGE IN WATER STORAGE 0.094 { 0:3459) 33987 0.260

hhkhkkkhkhkhhhkhkhhk kb hh Ak khhhkhkkhkk ok ko k ok ko hkhkhhkhkh ok ko dkkhkkhkkhkkhkhkhkhhhkkxhkhkhhhhkkkkhkhkdhkxkkx
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khxkkk ko hhkkhkhhkhhhkhkhhkkkrhkhkkdhkhkhkhhkhkhhhkhkhbhkrhkrbhkhhrhhkhkhhhdhkdhhkkdhrddrddrbhrkxdrrkdxx

PEAK DAILY VALUES FOR YEARS 16 THROUGH 30

(INCHES) (CU. FT.)
PRECIPITATION __;T;g —————— gggggjégl__
RUNOCFF 5.108 18540.4824
DRAINAGE RECIRCULATED INTO LAYER 2 0.00039 1.41145
DRAINAGE COLLECTED FROM LAYER 4 0.00000 0.00000
DRAINAGE RECIRCULATED FROM LAYER 4 0.00039 1.41145
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00176
AVERAGE HEAD ON TOP OF LAYER 5 1.989
MAXIMUM HEAD ON TOP OF LAYER 5 3.270
LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 51.6 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000464 1.68313
SNOW WATER 2.65 9621.7861
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4353
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2770

*%*%  Maximum heads are computed using McEnroe's equations. **x*

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hhkkkFxkkdhkhkdrk kb h bk h bk hhhkhkh kb rhhohk bk hdhkhkdrhhhkhkhkhhkhkbrhhhdhhhdhhkdhdhhrrhdhdrkhkrdrhhhd sk
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Aok khkhkhkkhhkhk ok ok khkk ok k ok ko kxk ko ko ko kkhhk bk hhhkhk bk hhkkhkdkdkhkhkkhhdhhhkkhkrhkhkdkhkhdhdhdhrhkk

FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)

1 2.2072 o.3679
2 350.3999 0.2820
3 1.3591 0.1133
4 1.4900 0.1242
5 0.0000 0.0000
6 0.1875 0.7500
7 10.0318 0.4180

SNOW WATER 0.000

hhkkkhkkhk kA kkk ok kv bk Fhkhk Ak ko k ko k ok kb ko hkhdhr ok hhk kb hkk kb dkhkdhkhhhhhhkdhkdkhhdkkthdhdhdhrhkk

hk ok kkkhkhkkh ok ko hhF ok kA F A h Ak Ak bk bk khk ko hkhkdkkhkhkhkhkdhkbkdkkkhhhkhkhhhkhkhddhkrdhhhkdhkdxk

L-2-31




INTERIM CASE (150 FT WASTE)
HELP MODEL OUTPUT
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kA Fkkkk ok kA kkk kA kkkhhkhhhkhhhhkhkhhhkdhkrkhhhdhdhkhhkhkk ok kdkkkokddkkkokkokkkkdkdhkhdhhddk

Ak kA kT hkF A Ak kk ok hkkh Ak kkhhhhhk bk kb hkkhkkhhhhh bk dhhkkhrhhkbhhdhkhk kb hrkdhhhddhdkhk

* %
* %
* K
* k
* k
* K
* %
* %
* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

(1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

* X
* Kk
* ok
* %
* %
* %
* Kk
* %k
* %

Ak kkkkkkhkkkkkkhkhkhkhkkkhkkk ok k ko k ok ok ok kkkkkkdkkhhkkkhhhk kb hkhhkhhkhhkhkkdkkkdkkkkkdkkkkk

kkkkkkk kb rkkkkkh Ak khkhkhkhhkhdhhhhkhkkhhkxhkkhhkdhhhkkokkkkkkdhkok ks kokkkokkkdkkkkhhdhkhdhkhk

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

15:14

[CHONONONONS!

DATE: 3/ 2/2014

:\HELP 307\EOAK\2014\150\DATA4.D4
:\HELP 307\EOAK\2014\150\DATA7.D7
:\HELP 307\EOCAK\2014\150\DATA13.D13
:\HELP 307\EOARK\2014\150\DATA11.D11
:\HELP 307\EOAK\2014\150\DATA10.D10
:\HELP 307\EOAK\2014\150\150.0UT

Ak kkkkkhkkkhkk ko hkhk kT hk Ak kkhhhhhhhrkkrkhkxhkddhhhhkhhhhhkdhdhhkhhkhd bk hhhkkdkhkrhhkhdhddkhk

TITLE:

EAST OAK LF - SOIL LCS - INTERIM,

150 FT WASTE

Ak kkkkkk kA Ak kkhk kb bk ok hkhA A d dhhhkkkhhhkhkkkkkk kb rhkhkrkhhrhkhkhkdrhhhhhh bk bdhrhhrkhhhhkdokdk

NOTE :

FIELD CAPACITY

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 26
THICKNESS =
POROSITY =

WILTING POINT =

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. = 0.190000003000E-05 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY

NOTE:

]

6.
0.
0.
0.
0.

00

4450
3930
2770
3259

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

3.

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 1800.00 INCHES

POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL

WILTING POINT 0.0770 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2920 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.100000005000E-~02 CM/SEC

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
IS RECIRCULATED INTO THIS LAYER.

it

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL

WILTING POINT = 0.0240 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0631 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY 0.0620 VOL/VOL
WILTING POINT 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0621 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC
SLOPE 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET
NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
LAYER IS RECIRCULATED INTO LAYER # 2.

i

i

LAYER 5

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
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0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML, PINHOLE DENSITY 0.50 HOLES/ACRE
FML INSTALLATION DEFECTS 1.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

I

1

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.25 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

0.7500 VOL/VOL
0.499999997000E~-08 CM/SEC

TYPE 1 - VERTICAL PERCOLATICN LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCHES
POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY 0.4180 VOL/VOL
WILTING POINT 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT 0.4180 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000001000E-06 CM/SEC

I

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFF CURVE NUMBER = 90.40

FRACTION OF AREA ALLOWING RUNOFF = 85.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH 6.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 1.956 1INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 2.670 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.662 INCHES
INITIAL SNOW WATER = 0.114 INCHES

INITIAL WATER IN LAYER MATERIALS 539.277 INCHES
TOTAL INITIAL WATER 539.391 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

il

1
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

OKLAHOMA CITY OKLAHOMA
STATION LATITUDE = 35.40 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 86
END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 6.0 INCHES
AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.90 40.80 49.10 60.20 68.40 77.00
82.10 81.10 73.30 62.30 48.80 359.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

kdkkkkkhkxhhkh bk rkbhkhhkhkhhkhhkhhhkhrhbhhhkkhhkhhhhkhdhhhkdkdhrdhhrhhhkhdhhhkrdhdhkrdrdrrxdrrrhhrhdk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 20 THROUGH 29




JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 1.75 2.05
2.59 3.60
STD. DEVIATIONS 0.89 1.20
1.29 1.74
RUNOFF
TOTALS 0.674 0.746

1.161 1.753

STD. DEVIATIONS

(@}

.636 .564
0.773 1.114°

(e}

EVAPOTRANSPIRATION

TOTALS 1.052 1.323
1.620 1.753
STD. DEVIATIONS 0.291 0.667

0.663 0.766

LATERAL DRAINAGE RECIRCULATED INTO LAYER

TOTALS 0.0025 0.0023

STD. DEVIATIONS 0.0024 0.0022

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000

TOTALS 0.0025 0.0023

STD. DEVIATIONS 0.0024 0.0022
0.0032 0.0033

TOTALS 0.0000 0.0000
0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000
0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

4.31
2.67

1.80
1.32

2.374
1.2595

1.278
0.908

1.888
1.376

0.772
0.624

6.0027
0.0033

0.0025
0.0032

0.0000
0.0000

0.0000
0.0000

0.0027
0.0033

0.0025
0.0032

0.0000
0.0000

0.0000
0.0000

N

.69
.93

.34
.07

.025
.623

.496
.674

.701
.294

.897
.462

.0028
.0035

.0027
.0034

.0000
.0000

.0000
.0000

.0028
.0035

.0027
.0034

.0000
.0000

.0000
.0000

(@)

(@]

.31
.48

.48
.31

.265
.662

.597
.875

.080
.775

.839
.499

.0031
.0034

.0030
.0033

.0000
.0000

.0000
.0000

.0031
.0034

.0030
.0033

.0000
.0000

.0000
.0000

5.71
1.78

2.08
1.60

2.842
0.864

1.280
1.080

2.764
0.762

0.89%4
0.483

0.0031
0.0035

0.0030
0.0035

0.0000
0.0000

0.0000
0.0000

0.0031
0.0035

0.0030
0.0035

0.0000
0.0000

0.0000
0.0000




TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.4105 0.4195 0.4420 .4801 .5062 0.5252
0.5399 0.5520 0.5617 0.5699 0.5769 0.5838

o
o

STD. DEVIATIONS 0.4033 0.4011 0.4121 0.4572 0.4901 0.5133
0.5305 0.5437 0.5538 0.5618 0.5682 0.5725

kkkhkkkFhkkkkkkkhkkhkhkhkhk kb hkkkhkx Ak kkkrhkhkhkhkrhhhhkhhhkhhhhkdrhkdbrhhhdrdrhkrhhdkdhkhhddk

dhkkkkkkhkk kb kkkk ok hkhkhhhk bk ok hkhkhkhkkk kb khkkhkhdhhhhhkhhkkhkkrhhkkdkkkhdhkhkkhkkdhdhdkdhdkhhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 20 THROUGH 29

INCHES CU. FEET PERCENT
PRECIPITATION 37.85 ( 7.459) 137410.0 100.00
RUNOFF 19.285 ( 4.6088) 70004.11 50.945
EVAPOTRANSPIRATION 18.389 ( 2.8867) 66751.80 48.579
DRAINAGE RECIRCULATED 0.03673 ( 0.03521) 133.326 0.09703
INTO LAYER 2
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 4
DRAINAGE RECIRCULATED 0.03673 ( 0.03521) 133.326 0.09703
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00004 ( 0.00004) 0.157 0.00011
LAYER 6
AVERAGE HEAD ON TOP 0.514 ( 0.493)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 7
CHANGE IN WATER STORAGE 0.169 ( 0.3576) 612.75 0.446

ok kkkkkhkkkkkkkhhhkhkkhhhkhkkkhhkhkhk kb khkdkhh kb hkhkhkhkkkhkkkkkkkkhk bk kv khkdkkkdhdhkdhdkdhhx
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dhkhkkhkhk kA hkhkh ko hkkhk ok h kv Ak hh kA kA A Ak F Ak hFhkrhkhkxhk ok kkhkkkkhkhkhkkkkkkkhkrkkhh kb kkhhkdhkxk

PEAK DAILY VALUES FOR YEARS 20 THROUGH 29

(INCHES) (CU. FT.)
PRECIPITATION ——;j;g ______ gagggjéai__
RUNOCFF 5.111 18553.0430
DRAINAGE RECIRCULATED INTO LAYER 2 0.00035 1.28717
DRAINAGE COLLECTED FROM LAYER 4 0.00000 0.00000
DRAINAGE RECIRCULATED FROM LAYER 4 0.00035 1.28717
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00159
AVERAGE HEAD ON TOP OF LAYER 5 1.814
MAXIMUM HEAD ON TOP OF LAYER 5 3.014
LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 49.0 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000
SNOW WATER 1.83 6634.7612
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4369
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2770
*%*%  Maximum heads are computed using McEnroe's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hhkkhkhkhkhkdkhkhkhhkkkk ko kA Ak Ak hk ko hk kA dh ok rkhkhkhkhkkdhkkkkkdhkddkhkxhhdhkkdhddhkdrhhrhhdhhhhkx

L-2-39



Ak kkkhk ok k kA kA I A F kA I AR A A I A Ak kkkrhkkhkkkFhkhkhkkhd ok bk khhhkhkkkkkkhkhkhhkhkhkhkkkdkkdkddhdhkxk

FINAL WATER STORAGE AT END OF YEAR 29

LAYER (INCHES) (VOL/VOL)

I 24674 Co.an12
2 525.6000 0.2920
3 1.3676 0.1140
4 1.4244 0.1187
5 0.0000 0.0000
6 0.1875 0.7500
7 10.0320 0.4180

SNOW WATER 0.000

ok kkkkkkkkkFk kA A bk k ok hkhh ok ok khdhk sk kkkkkhhkkhkhkhkkdrxhhhhhk b kb br bk hkkdddhhhhhdkkdkkdx

kkkkk ok ok kA Ak A hrhkFF ARk A A IR Frrhhkkrkkkkdhk ok ks ko k ok kkkokkk ok kkk ok okkk ok ok ok ok ok ok ok ok ok bk ks koo koo
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INTERIM CASE (205 FT WASTE)
HELP MODEL OUTPUT
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kk ok ok ok ok kkkkkkkkhkkkkhkkhkhkkhkkkkkhkkkkkkdkkk ok kkkrkhh ok hkkkhkFhkkkkkkhkdkkFhdhhhhkhkhk*

hkkkk ok kkkk ko kkkkkkkk ko kkhk Ak hkhkkkxhkhkkkkdkhkkkh bk ok Frhkhkhkhhkkhkkkrkkkhkkkxkkxhkdhhkhhrhxxsk

* %
* %
* K
* %
* %
* *
* %
* *
* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* K
* K
* %k
* %
* K
* K
* %
* %
* %

Gk khkkkk ok kkkkkkkkkkhkhk ko kk ok khkk ko kkkkkkk ok kkhkkhkh ko k ok khkkkxhkkhkxkdhkdkdddk kv dhkdx

Ak kkkkkkkkkkkkkkk ok kkk ok ko ks kkkkkkkkkk Ak ks ko kkkhkkhkkkhk kb kkkkkkdkhkkxxkdkhdkhd kb xkhdx

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

15:14

:\HELP 307\ECAK\2014\205\DATA4.D4
:\HELP 307\EOAK\2014\205\DATA7.D7
:\HELP 307\EOAK\2014\205\DATA13.D13
:\HELP 307\EOCAK\2014\205\DATA11.D11
:\HELP 307\EOAK\2014\205\DATA10.D10
:\HELP 307\EOAK\2014\205\205.0U0T

QOO0

DATE: 3/ 2/2014

ok kkkkr ok ok kkkhkkhk ok ko kkF Ak kkkkkh ok kkkkkkhkhkk kb hkkkkhkxhhkkkkkkdhhkkkddhkdkdhkhdhhkkkhxkx

TITLE:

EAST OAK LF - SOIL LCS -~ INTERIM, 205 FT WASTE

dkkkk ko ko k kA kkkkhkk Ak kAR Ak hkkkkkhhkdkkkkkdhhkhhhhkhhhkkkkkkkhhhddhhkhddkhhxkhkhk

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 26

THICKNESS = 6.00 INCHES
POROSITY = 0.4450 VOL/VOL

FIELD CAPACITY
WILTING POINT

0.3930 VOL/VOL
0.2770 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2770 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.190000003000E-05 CM/SEC

NOTE:

SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TCP HALF OF EVAPORATIVE ZONE.
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 2460.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM LAYER # 4
IS RECIRCULATED INTO THIS LAYER.

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL

WILTING POINT = 0.0240 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0633 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC
LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL
WILTING POINT = 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0621 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET

NOTE: 100.00 PERCENT OF THE DRAINAGE COLLECTED FROM THIS
LAYER IS RECIRCULATED INTO LAYER # 2.

LAYER 5

TYPE 4 -~ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES

POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
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INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199899996000E-12 CM/SEC
FML PINHOLE DENSITY 0.50 HOLES/ACRE

FML INSTALLATION DEFECTS 1.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.25 INCHES

POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL

WILTING POINT = 0.4000 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.499999997000E~-08 CM/SEC
LAYER 7

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCHES
POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4180 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000001000E~06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 200. FEET.

SCS RUNOFEF CURVE NUMBER = 90.40

FRACTION OF AREA ALLOWING RUNOFF = 85.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPCRATIVE ZONE DEPTH = 6.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 1.662 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 2.670 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.662 INCHES
INITIAL SNOW WATER = 0.000 INCHES

|
~J
w
—

INITIAL WATER IN LAYER MATERIALS .706 INCHES
TOTAL INITIAL WATER .706 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

Il
~
w
-
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
OKLAHOMA CITY OKLAHOMA

STATION LATITUDE

1

35.40 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 6.0 INCHES
AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.90 40.80 49.10 60.20 68.40 77.00
82.10 81.10 73.30 62.30 48.80 39.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

hokk ok khkkkh ko kkhkkkFhk kA dkkkdhhkkhkkhhkrhkkhkkhhhhhdhk b hkhdhhhh b xhhhdbh bk kdkkhkhkdkhkdkkkdd

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 25 THROUGH 29




JAN/JUL

PRECIPITATION
TOTALS 1.
1
STD. DEVIATIONS 0.
0
RUNOF'F
TOTALS 0.
0
STD. DEVIATIONS 0.
0
EVAPOTRANSPIRATION
TOTALS 1.
1
STD. DEVIATIONS 0.
0

63

17

41

.97

541

.762

355

.608

046

.210

162

.635

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

1.95
3.47

=

.52

0.830
1.618

(e}

.991
0.998

1.182
1.746

0.567
0.448

LATERAL DRAINAGE RECIRCULATED INTO LAYER

TOTALS 0.
0
STD. DEVIATIONS 0.
0

LATERAL DRAINAGE COLLECTED

TOTALS 0.
0
STD. DEVIATIONS 0.
0

=

TOTALS 0.
0
STD. DEVIATIONS 0.
0

TOTALS 0.
0
STD. DEVIATIONS 0.
0

0.0000
0.0000

0.0000
0.0000

(@]

.51
.45

.15
.16

.387
.822

.873
.931

.106
.583

.527
.629

.0001
.0003

.0001
.0003

.0000
.0000

.0000
.0000

.0001
.0003

.0001
.0003

.0000
.0000

.0000
.00060

[

(@)

o

.19
.79

.49
.04

.178
.134

.048
.534

.942
.643

.545
.256

.0001
.0003

.0002
.0004

.0000
.0000

.0000
.0000

.0001
.0003

.0002
.0004

.0000
.0000

.0000
.0000

—

o

(e}

.22
.58

.22
.67

. 407
.822

.371
.153

.919
.850

.847
.598

.0002
.0003

.0002
.0004

.0000
.0000

.0000
.0000

.0002
.0003

.0002
.0004

.0000
.0000

.0000
.0000

3.780
0.763

1.374
1.477

2.806
0.663

1.007
0.533

0.0002
0.0003

0.0002
0.0004

0.0000
0.0000

0.0000
0.0000

0.0002
0.0003

0.0002
0.0004

0.0000
0.0000

0.0000
0.0000




TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0185 0.0202 0.0215 0.0254 0.02%94 0.0331
0.0366 0.0389 0.0430 0.0458 0.0485 0.0510

STD. DEVIATIONS 0.0193 0.0198 0.0212 0.0270 0.0331 0.0388
0.0537 0.0579 0.0618 0.0655

(@]
(@]
=
S
[
[an]
o
.
Xe)
N

dhkkkhkhk bk khkkdxdrk Ak hkhkkkkkkkhkhkhkhkhkkk ks hhkhkhkrhdkhkkhkkkkhkdkhkdhkhkkkhkkhhkkhhkkkrhkdrhkhkkhhhddkk

hhkhkkhkh kb hkkrdkhkhkkkkkk bk ok kkkhk kA Fhhkhkh kT dhk Ak bk hhhkkdhkkkhkdkkdhhhkkkhhdhhhhkhrxdhhkhdrdhkhhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 25 THROUGH 29

INCHES CU. FEET PERCENT
PRECIPITATION 38.88 ( 5.044) 141178.0 100.00
RUNOEF 20.045 ( 4.5511) 72764.42 51.541
EVAPOTRANSPIRATION 18.696 ( 0.9003) 67868.09 48.073
DRAINAGE RECIRCULATED 0.00247 ( 0.00291) 8.962 0.00635
INTO LAYER 2
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 4
DRAINAGE RECIRCULATED 0.00247 ( 0.00291) 8.962 0.00635
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.016 0.00001
LAYER 6
AVERAGE HEAD ON TOP 0.035 ( 0.041)
OF LAYER 5
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 7
CHANGE IN WATER STORAGE 0.150 ( 0.1719) 545.39 0.386

dhkkhkhkkkF A Ak ok ko hkkhkkk ok dkk kA bk bk hkdkhkrhkhkh ko kb bk ko kkd kb kdkhkkkk bk kdkdkhkdhhkhkhdhkddkhkhxhkhkx
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dekkhkkk kA kk kv kT hkkhhk sk ok ok hk ok kkkr Ak Fhhk ok h kA ko kAR kA hk ko ko x b hkhkkddhkdkhkhhkdhhkkdhkrhkhhhhkhx

PEAK DAILY VALUES FOR YEARS 25 THROUGH 29

(INCHES) (CU. FT.)
PRECIPITATION »_;T;;____ -—II;;QT;BB__
RUNOFF 2.683 9739.0342
DRAINAGE RECIRCULATED INTO LAYER 2 0.00003 0.11967
DRATINAGE COLLECTED FROM LAYER 4 0.00000 0.00000
DRAINAGE RECIRCULATED FROM LAYER 4 0.00003 0.11967
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000000 0.00013
AVERAGE HEAD ON TOP OF LAYER b 0.169
MAXIMUM HEAD ON TOP OF LAYER 5 0.325
LOCATION OF MAXIMUM HEAD IN LAYER 4
(DISTANCE FROM DRAIN) 10.3 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 7/ 0.000000 0.00000
SNOW WATER 2.21 8015.3472
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4414
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2770
*%% Maximum heads are computed using McEnroe's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hhkkkhkhkkkhkhkkrhkhkkhhkk ok ko hkkhk bk bk hkhkhhkhk kb ok k kv hhkhkhhdkhkhkkkk bk khkxkkkhhkhkhkkhhkkrkdkkhkhk
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**********************k*****‘k***************‘k*********************************3‘\'

FINAL WATER STORAGE AT END OF YEAR 29

LAYER (INCHES) (VOL/VOL)

S 19751 0.3202
2 718.3199 0.2520
3 1.1355 0.094¢
4 0.8073 0.0673
5 0.0000 0.0000
6 0.1875 0.7500
7 10.0316 0.4180

SNOW WATER 0.000

khkhkkkkhkhkhhkhkhkdrhkhkhhhhk vk kA rhhhkhkhh kb hhkdk b h bk hkdhkdhhkhhkkbkhkdhhhhhkrhdhdrhdrFhhkrdhdhkx

hhkkkkrhkhkhkkhkhkkhkkhkhhkhhhkhhkhkhkkhkhkkhkhhkhkhdhkkhkhhkhkdxhkhhkhdhhhhhhhkhddhdhFhdrhrrxrkhhhdddhx
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CLOSED CASE (205 FT WASTE)
HELP MODEL OUTPUT
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ok kkkkk ok kkkkkh ok ok hkk ko kkhkkkkkhkkkkkkkkkkhkhkhhhkhkhdhdhhkhhhkkdhhrdrkhrrhdhhhhdhkhhk

ok kkkkk ok kkkhkk ok ok hkhkkk kA kkkkkkkkkkkhkkkkkkkhkhkkhkhhhhhhhhhhkrkhkhbdhhkrhddhhhhhhdhhhkhk

* *
* %
* K
* K
* k
* K
* %
*

* %

HYDROQLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTICON ENGINEERING LABORATORY

* K
* %
* K
* %
* %
* %
* %
* %
* %

kkkkkhkhkkkkkhkkkk ok ok h ko kkkkhkhkk ok kkhkkkhkxkhkk ko hk bk dkhkd ok khhkkkkkdhkkhkkkkdkkkkkddhkkkx¥k

Ak kkkkhk kA Ak sk khk kA A Ak kA khhkkkkhkkhkhkkkkhkhkhkhhhhhhhkhhhhhhhhkkkhkdhdhkdkrkddrhkdhhhhkhdkhdkik

PRECIPITATION DATA FILE: C:\HELP
TEMPERATURE DATA FILE: C:\HELP
SOLAR RADTIATION DATA FILE: C:\HELP
EVAPOTRANSPIRATION DATA: C:\HELP
SOIL AND DESIGN DATA FILE: C:\HELP
OUTPUT DATA FILE: C:\HELP
TIME: 15:12 DATE: 3/ 2/2014

307\EOARK\2014\CL\DATA4.D4
307\EOAK\2014\CL\DATA7.D7
307\EOAK\2014\CL\DATA13.D13
307\EOCAK\2014\CL\DATA11.D11
307\EOCAK\2014\CL\DATA10.D10
307\EOAK\2014\CL\CL.OUT

ok kkkkkkkk kA hh kA ko khkhkkhkkkkkkkkkhkk kA khkhkhkdhh bk rhhhhhkhkhhhbdhkddrhdrrrhddhdhdhhk

TITLE:

EAST OAK LF - SOIL LCS

- CLOSED, 205 FT WASTE

Kk khkkkhkkk ok kkkkhk A A dhkhkhkkkhkkkkkhkkkkkkkkkkhhhkhhhkdhhhhhhhrhhhdhhkddhhdhdrrhrhhhhdhixk

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

= 12.00 INCHES
= 0.4000 VOL/VOL
= 0.3660 VOL/VOL
= 0.2880 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2880 VOL/VOL

EFFECTIVE SAT. HYD. COND.

= 0.499999999000E-06 CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.199999595000E-04
LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 26
THICKNESS = 12.00 INCHES
POROSITY = 0.4450 VOL/VOL
FIELD CAPACITY 0.3930 VOL/VOL
WILTING POINT 0.2770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3930 VCL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000003000E-05

i

1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 2460.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.25%20 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.0620 VOL/VOL

WILTING POINT = 0.0240 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0620 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02
LAYER 6

CM/SEC

CM/SEC

CM/SEC

CM/SEC




TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.0620 VOL/VOL

WILTING POINT = 0.0240 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0620 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

I

SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 290.0 FEET
LAYER 7
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199898996000E-12

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

#

i

fi

CM/SEC

CM/SEC

0.50 HOLES/ACRE

FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 0
THICKNESS = 0.25 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.499999897000E-08

I

I

i

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCHES

POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4180 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 4.%
AND A SLOPE LENGTH OF 400. FEET.

SCS RUNOFF CURVE NUMBER = 80.40

FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 12.0 INCHES

I

1l

INITIAL WATER IN EVAPORATIVE ZONE = 3.456 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 4.800 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 3.456 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 745.639 INCHES
TOTAL INITIAL WATER = 745.639 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
OKLAHOMA CITY OKLAHOMA

I

STATION LATITUDE 35.40 DEGREES

MAXIMUM LEAF AREA INDEX = 3.50

START OF GROWING SEASON (JULIAN DATE) = 86

END OF GROWING SEASON (JULIAN DATE) = 310
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 12.50 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 63.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 66.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.39 1.58 3.06 3.07 4.65 4.93
2.93 3.28 4.06 3.71 1.98 1.88

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA

L-2-54




NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.80 40.80 49.10 60.20 68.40 77.00
82.10 81.10 73.30 62.30 48.80 39.90

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR OKLAHOMA CITY OKLAHOMA
AND STATION LATITUDE = 35.40 DEGREES

Ik kkkkhhkkhkhkhhkkh ok kkk kA dkhkd kA hhhhhkhk bk kA hdhkxk ko hkhkhkkhhkkhkhkhkd Xk kdxkhkhkkkhkdkkhkdkhkhkhhhxhkk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

PRECIPITATION
TOTALS 1.44 1.87 3.65 3.29 4.65 4.57
2.56 3.21 2.94 3.25 1.81 1.55
STD. DEVIATIONS 0.84 1.23 1.64 2.00 3.09 2.25
1.65 2.18 1.70 1.98 1.36 1.19
RUNOFF
TOTALS 0.955 1.346 2.923 2.614 3.709 3.552
1.889 2.480 2.331 2.815 1.407 1.238
STD. DEVIATIONS 0.707 1.032 1.473 1.721 2.732 1.851
1.343 1.807 1.546 1.858 1.247 1.08%
EVAPOTRANSPIRATION
TOTALS 0.436 0.581 0.759 0.672 0.946 1.013
0.683 0.731 0.602 0.432 0.334 0.334
STD. DEVIATIONS 0.214 0.256 0.278 0.322 0.432 0.474

0.378 0.406 0.263 0.196 0.189 0.197

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@]




TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@]

PERCOLATION/LEAKAGE THROUGH LAYER 9

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0018 0.0018 0.0018 0.0019 0.0019 0.0018
0.0019 0.0019 0.0019 0.0019% 0.001% 0.0018

STD. DEVIATIONS 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003
0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

khkkkhkhkkhkhkkrhkh kb kkhkhkhkk ok bk hkhhkd A hkh bk hkkkk bk hkhkhkrhhhhkhkkkhhdkxhkhhhhhhrddkrdhhhhkhdrhkhx

dkkkkkhkkkhk kA Ak hk bk hkhkhkhkhkkhkhkkkhk ko kA hk kA hkdkk ko hkhkhk kT hhhkkdhkhkdkkhkhkkdkdkdkhkdkhhkhkhktxxhkhkhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30
T ess cu. FEET PERCENT
PRECTPITATTON 3478 ( e.e86)  126267.2  100.00
RUNOFF 27.260 ( 5.8394) 98953.42 78.368
EVAPOTRANSPIRATION 7.523 ( 1.1147) 27306.85 21.626
LATERAL DRAINAGE COLLECTED 0.00014 ( 0.00002) 0.492 0.00039

FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.009 0.00001
LAYER 8
AVERAGE HEAD ON TOP 0.002 { 0.000)

OF LAYER 7

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 9
CHANGE IN WATER STORAGE 0.002 ( 0.1029) 6.35 0.005

hhkkkhkkhkkhkhk bk hkhkhkhkx kb ok ok khhkhkhkhhkkkdhh bk ko kb bk khkhkhkhd kI hkkhkkdxhkkkkhkhkdkkhkhkdhx kA rdxrhhkhk
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Ak x Ak hhhkhkhkbhhhhhdhhhhhdrhhhhhhhkhhkhhkdhdbdhhkdhkhkdhkhhdhddhbhbhbrkdhdbdrrdhrkhhdbrhkbdrkhkhkkxk

PEAK DAILY VALUES FOR YEARS 1 THROUGH 30
T wemesy cu. FT
PRECTPTTATTON ERT 20908.801
RUNOFF 5.639 . 20468.8223
DRAINAGE COLLECTED FROM LAYER 6 0.00000 0.00185
PERCOLATION/LEAKAGE THROUGH LAYER 8 0.000000 0.00003
AVERAGE HEAD ON TOP OF LAYER 7 0.003
MAXIMUM HEAD ON TOP OF LAYER 7 0.006

LOCATION OF MAXIMUM HEAD IN LAYER 6

(DISTANCE FROM DRAIN) 0.0 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000
SNOW WATER 2.22 8062.0308
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3181
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.2880

**%* Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

dhhhhkhkdhhhdhhhkdhhkhhhhhhdhdhhhhdhhrhhhdbhkbhb b hhhkhkhdh bk drdhkddrrdkdhhkkdhkdrrFhxxhdhdhkk
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FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) (VOL/VOL)

e 3.5081 02023
2 7.4399 0.3100
3 4.7160 0.3930
4 718.3199 0.2920
5 0.7440 0.0620
6 0.7448 0.0621
7 0.0000 0.0000
8 0.1875 0.7500
9 10.0316 0.4180

SNOW WATER 0.000

hhkkhkdhhhhhkhhhdhhhdhhhhhhhhbhkhbrhkhhhdrhkdhdrrhkhkdhkhkhhhhdhhrhkkhhhdhdhxhddkdddhkhkhkhhkhhbrhddhhk

khkdhhkkhkhkrhhkrhkhkhhkhkhkhhhhdhhhbhhhhhdhrhddrhhhhhkhhhhdhhdhhhhdhddhhbrdhhhhdhhkhdhkhhdkhkhkhxk
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APPENDIX L-3

LEACHATE COLLECTION PIPE DESIGN

arilyn D. %@}

Includes pages L-3-1 through L-3-30
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Prep By: MDM

EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: JVQ
Date: 5/6/2015 0086-356-11-40-08 Date: 5/6/2015
PIPE CAPACITY

REQUIRED: Size the leachate collection system pipe.
METHOD: A. Use leachate production rates determined from the HELP model analysis

to size the leachate collection pipes.

B. Determine required hole size (perforations) based on characteristics

of the surrounding drainage media.

REFERENCES:
L.

Bass, I., Avoiding Failure of Leachate Collection and Cap Drainage Systems , Pollution
Technology Review No. 138, Noyles Data Corporation, 1986.

Texas Natural Resource Conservation Commission, Leachate Collection System Handbook,
30 TAC 330.201, 1993.

Weaver Consultants Group, LL.C
Rev. 0, 5/6/2015
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Date: 5/6/2015 0086-3 56_1 1-40-08 Date: 5/6/2015

PIPE CAPACITY

SOLUTION:

A. Estimate the average daily flow rate:

The following table summarizes the fill conditions that are likely to be present and have the
greatest contribution of leachate into the LCS. The average flow rate (lateral drainage

in the LCS layer) is shown for each condition. All flow rates are cubic feet per year per
acre (cfy/ac) and gallons per day per acre (gpd/ac).

From the HELP models (Appendix L-2):

CONDITION AVERAGE|AVERAGE]
cfy/ac gpd/ac
Active, 10' Waste 1 0.0
Interim, 50' Waste 133 2.7
Interim, 100' Waste 152 3.1
Interim, 150" Waste 210133 2.7
Interim, 205' Waste 9 0.2
Closed, 205' Waste 0.5 0.0

The largest area draining to one pipe is 19.3 acres (pipe located in Phase XIII, which receives leachate
from the sidewall liner).

The maximum leachate production is predicted to occur assuming the following scenario:

Active, 10' Waste 1.5 ac
Interim, 50' Waste 33 ac
Interim, 100' Waste 4.2 ac
Interim, 150" Waste 54 ac
Interim, 205' Waste 34 ac
Closed, 205' Waste 1.5 ac
CONDITION AREA  AVERAGE AVERAGE AVERAGE
ac gpd/ac gpd cfs

Active, 10' Waste 1.5 0.0 0.0 0.00000
Interim, 50' Waste 33 2.7 9.0 0.00001
Interim, 100' Waste 4.2 3.1 13.1 0.00002
Interim, 150' Waste 5.4 2.7 14.7 0.00002
Interim, 205' Waste 3.4 0.2 0.6 0.00000
Closed, 205' Waste 1.5 0.0 0.0 0.00000

Total 19.3 37.5 0.00006
Apply Factor of Safety of 1.5:
Total 56.2 0.00009

Weaver Consultants Group, LLC
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: IVQ
Date: 5/6/2015 0086-356"1 1_40_08 Date: 5/6/2015

PIPE CAPACITY

Determination of flow capacity (Qsy) for a 6 inch perforated pipe:

1486

- AR2/351/2
Qpn —_

Where: A = Cross-sectional area of pipe, with d representing the
inside diameter in feet
R = Hydraulic radius of pipe in feet under full flow conditions

From Pipe Structural Stability Calculations (presented later in this appendix):

Standard dimension ratio (SDR) = 17
ID= 5845 in
= 0487 ft
2
4o Hxd” A= 018 sqft
4
r=4 R= 0122 f
4
S = Design slope of pipe S= 0,007 :ft/ft
n = Manning's number n= - 0.015
[ Q= 037943 cfs |
Compare Q... and Qg
[ Q= 0.37943 cfs >> Quax = 0.00009 cfs

Conclusion:

An SDR 17 pipe with an outer diameter of 6 inches exceeds flow capacity requirements.
Because the minimum recommended size of pipe for use is 6 inches, a perforated SDR 17
HDPE pipe will be used in the leachate collection trenches.

Weaver Consultants Group, LLC
dppendix L-LCS\L-3\Pipe Capacity. XLS L-3-3 Rev. 0, 5/6/2015
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: IVQ
Date: 5/6/2015 0086'356'1 1-40'08 Date: 5/6/2015

PIPE CAPACITY

B. Perforation configuration

Pipe perforations must allow free passage of leachate and also prevent migration of drainage
media into collection pipes. Therefore, size of perforations depends on media particle size.
Two perforations alternatives are tested below:

For leachate collection pipes with slotted perforations:

Dygs of Filter

Slot Width >20

Where: Dgs =  Particle size for which 85% of all particles are smaller than

Assume:  Drainage media is an ASTM 448 size number 467 aggregate

D85 = 25 mm
= 0984 in
Standard slot width: d= 0125 in
Compare the sizes of Dygs and slot width:
Dgs of Filter = 7.9 >2.0 (acceptable)

Slot Width

For leachate collection pipes with circular holes:

Dgs Of Fllter
Hole Diameter

>1.7

Where: Dgs=  Particle size for which 85% of all particles are smaller than

Assume:  Drainage media is an ASTM 448 size number 467 aggregate

D85 = .25 mm
= 0984 in
Standard hole diameter d= 0.5 in

Compare the sizes of Dygs and hole diameter:

Dg5 OfFilter
Hole Diameter

= 2.0 >1.7 (acceptable)

In Addition:

A minimum open area of 1 square inch per foot of drainage pipe is recommended by the
U.S. Soil Conservation Service and the U.S. Bureau of Reclamation.

Weaver Consultants Group, LLC
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REQUIRED:

METHOD:

REFERENCES

1.

1.

EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-40-08
PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

Analyze structural stability of the leachate collection system pipes.
A. 6-inch-diameter HDPE perforated leachate collection pipe

B. 18-inch-diameter HDPE solid-wall sidewall riser

Determine the critical load under the following two conditions:

a. Construction loading
b. Overburden loading

. Use the critical loading pressure to analyze pipe stability under the following three

possible failure conditions:

a. Wall crushing
b. Wall buckling
c. Ring deflection

Bass, J., Avoiding Failure of Leachate Collection and Cap Drainage Systems ,
Pollution Technology Review No. 138, Noyles Data Corporation, 1986.

. Texas Natural Resource Conservation Commission, Leachate Collection

System Handbook, 30 TAC 330.201, 1993.

. Phillips 66 Driscopipe, System Design, 1991.

. Landfill Design Series, Leachate Gas Management Systems Design, Volume 5,

Leachate Management and Storage , Appendix A, 1993.

. Caterpillar Tractor Company, Caterpillar Performance Handbook, Edition 27,

October 1996.

Prentice-Hall, 2002.

P:\Solid waste\WM\East Oak\Exp

ion 2013\dpplication\dppendix L-LCS\L-3\6in Pipe Stabiliy. XL~ L=3-5
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Date: 5/6/2015

. Qian, Koerner, and Gray, Geotechnical Aspects of Landfill Design and Construction.
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

SOLUTION: A. Structural stability of 6-inch-diameter SDR 17 perforated leachate collection pipe:

A.l.a. Maximum Construction Loading

Assume: CAT 637E Series II scraper with an even load distribution

Loaded weight= 190,500 Ib (From Ref. 5, Page 9-3)
Tire pressure = 80 psi (From Ref. 5, Section 12)
Number of tires = 4

For a circular tire imprint:

Loaded Weight

F= Number of Tires

Where: F = Force exerted by one tire (1b)

| F= 47,625 b |

Determine area of contact for circular tire imprint:

r = (F/np)'?

Where: r = Radius of contact (in)
F = Force exerted by one tire (Ib)
p = Tire pressure (psi)
| r= 138 in |

Use Boussinesq's solution to find the stress at a point below a uniformly
loaded circular area:

y =p (1- ((V27+1)*?)

Where: y = Change in vertical stress (psi)
p = Tire pressure (psi)
r = Radius of contact (in)
z = Protective cover thickness (in)
z= 26 in

| y= 24.8  psi

Weaver Consultants Group, LLC
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: IVQ
Date: 5/6/2015 0086-356-11-40-08 Date: 5/6/2015

PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

Assume only one wheel load on pipe and add 50% for impact loading:
PL = 15y

Where: Py = Maximum live load (psi)

P,= 372 psi |

Pp = (zw)/1728

Where: Pp = Maximum dead load (psi)
z = Protective cover thickness (in)
= Unit weight of protective cover (pcf)

z= 26 in
W= 118 pef
Pp= 1.78  psi
Pr =P +Pp
Where: Pp = Maximum construction load (psi)

Pr= 389 psi |

A.1.b. Overburden loading (postclosure load)

For maximum fill load on pipe:

2.2 ftprot. cover/grvl @ 118 pef= 259.6  psf
4 ftfinal & int. cover @ 118 pef= 472 psf
205 ft solid waste @ 60 pef= 12,300  psf
S= 13,032 psf

[ P;= 905 psi

Determine critical loading condition:

Construction loading: Pr= 38.9 psi
Overburden loading: Pr= 90.5 psi

Overburden loading is most critical to the structural stability of the pipe
and will be used to determine the design pipe stress.

Weaver Consultants Group, LLC
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

A.1.b.1. Determine Design Stress:

A.1.b.1.a. Adjust critical stress to account for loss of strength in the pipe due to
perforations:

Ppesi = 12Pp /(12 - 1)

Where: 1, = Cumulative length of perforations per foot
of pipe
Py = Critical pipe stress (psi)
Ppes; = Pipe stress adjusted for loss of strength (psi)

6 holes / foot
0.5 in / hole

b= 3.0 /ft

From determination of critical loading:

Pr= 90.5  psi

| Ppps= 1207  psi

A.1.b.1.b. Adjust pipe stress determined above to account for effects of soil
arching:

The design pipe stress is estimated by accounting for the soil
structure interaction between the buried leachate collection pipe and
its backfill to obtain a realistic loading condition on the pipe.

A.1.b.1.b.1. For the burial conditions shown on Figure 1 (page L-3-27),
the pipe may be classified as a positive projecting conduit.

A4.1.b.1.b.2. Because the pipe is flexible and will deflect in the vertical
plane as shown on Figure 2 (page L-3-28), the pipe will
experience a reduction in loading due to soil arching. Soil
arching is present when the soil column over the pipe
settles and creates shear stresses in the surrounding soil.
Those shear stresses will support the soil column, thereby
reducing the load experienced by the pipe (see Figure 3,
page L-3-28).

Weaver Consultants Group, LLC
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

A.1.b.1.b.3. The load on the pipe will be estimated using Marston's

Formula:
VVC = 7CchZ (1)
£2kp(H, /B,
c. :gul{i_i)eﬁku(m/m o
+2ku B, B,

Where: W, = Load per unit length of conduit (Ib/it)

g = Unit weight of soil above conduit (pcf)
B, = Quter diameter of conduit (ft)
H = Height of fill above conduit (ft)
H, = Height of plane of equal settlement above
critical plane (ft)
k = Lateral pressure ratio (earth pressure
coefficient)
m =tan
f = Angle of internal friction of pipe-zone backfill
(PZB) (degrees)
H, =*ry p[Bﬂj 3)
Where: T = Settlement ratio
P = Ratio of the conduit projection above the
compacted soil liner to its diameter
(S +Sg)-(s/ +de) @
Vg = S
m
Where: Sm = Compression deformation of soil column
adjacent to conduit
S, = Settlement of natural ground adjacent to
conduit
S¢ = Settlement of conduit into foundation material
de = Vertical deflection of the conduit

It is assumed that for a leachate collection pipe S, and S¢ are equivalent.
The equation setilement ratio, therefore, reduces to the following:

S,, —dc
5 3)

Vsa =

Since the PZB is much stiffer than the pipe, dc is larger than S, implying
that ryy will be negative. Because 1 is negative, the pipe is categorized
as an incomplete ditch as specified by Marston. Note that in the above
equations, where a "+" and a "-" signs are used together, the upper sign
corresponds to a positive ryg and a the lower sign to a negative ry.

Weaver Consaltants Group, LLC
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

A.1.b.1.b.4. Load analysis solution by trial and error
Step 1: Assume a value for the settlement ratio, ry.
g = -0.12

Step 2: Calculate S, based on the estimated vertical stress at the
level of the pipe and the deformation modulus E of the PZB.

Sm =Ppes1 D/ Eq

Where:  Ppgs; = Pipe stress adjusted for loss of strength (psi)

D = Qutside Pipe diameter (in)
E, = PZB soil modulus (psi)
PDES] = 120.7 psi
D= 6.0 in
E,= 3,000 psi
S, = 0.241 in |

Step 3: Calculate dc using Equation (5):

de =S, (1-1y)

| de= 0270 in ]

Step 4: Use the lowa Formula (provided below) to calculate W,.

W, = -——dc—(if + 0.061E')

(DL)k \ r
Where: DL = Deflection lag factor
k = Bedding factor
E = Young's modulus for pipe material (psi)
! = Moment of inertia for pipe wall = /12 (in4/ in)
r = Pipe radius (in)
E = Modulus of soil reaction (psi)
DL = 1.5 (refer to page 306 of Ref. 6)
k= 0.1 (refer to page 307 of Ref. 6)
E= 32,000 psi (refer to Chart 25 on page 1.-3-29
using Ppeg; above)
t= 0.390  in ( refer to page L-3-30)
I= 0.005  in¥in
r 2.61 in
E'= 3,000 psi
W, = 311 lb/in

Weaver Consultants Group, LLC
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EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-40-08
PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

Step 5: Calculate C, using Equation 1 (page L-3-9):

W,
C,= 62
¥B

c

Composite unit weight for waste and soil:

Chkd By: IVQ
Date: 5/6/2015

ft protective cover @ 118 pef= 259.6  psf
ft final & inter. cover @ 118 pef= 472 psf
ft solid waste @ 60 pef= 12,300  psf
z= 13,032 psf

Y= 44,0  pcf (weighted average based on above table)

B.= 6 in

[ C,= 3393 (unitless) |

Step 6: Solve for He/Bc using Equation 2 (page L-3-9) in an

iterative manner:

H= 211 f
H/B,= 4224

Assume: HJ/B.= 0.85

kp= 0.13
eI = 020
2km= -0.26
(H/B.-H/By) = 4216
e-2km(He/Bc) — 0.80
Left-hand-side of equation (LHS) = 339
Right-hand-side of equation (RHS) = 339
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

Step 7: Substitute H./B, into equation given below to determine if
proper value for ry was used.

1 +(H_He)+rsdp eﬁku(H,/Bc)_1+l(&]2
- E +2kuy 2\ B,

B
{2 )
3 \B, B, 2ku\ B.) \B,)\ B, B,

Because ryq is negative for the incomplete ditch condition, the lower
signs in the above equation are used.

p= 1
km = 0.13
= 422 .4
HJ/B. = 0.845
% -012
LHS = 50
RHS = 50

If LHS is not approximately equal to RHS, adjust value for ry
in Step 1 and repeat solution procedure.

A.1.b.1.b.5. Once the solutions to the above equations are determined,
the design pipe stress may be calculated and the deflection
of the pipe determined.

Ppesz, =W./D

Where:  Ppgs, = Load on pipe adjusted to account
for effects of soil arching (psi)

W, = 311 Ib/in
D= 6.000 in
Ppesy = 52 psi

A summary table for the structural stability analyses presented below is provided on

page L-3-15 for the 6-inch-diameter leachate collection pipe. A pipe will be selected from
this table for use in the collection system based on the calculated factors of safety for

each possible failure condition. An example caleulation is provided below that outlines
the procedures used to determine the factors of safety for all pipe SDR sizes shown in the
summary table.

Weaver Consultants Group, LLC
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PIPE STRUCTURAL STABILITY
6-INCH LEACHATE COLLECTION PIPE

A.2. Example pipe structural stability calculations:

SDR = Standard dimension ratio = 17
Sy = compressive yield strength 1,500  psi (Ref. 3, page 37)
RD,; = allowable ring deflection = 4.2 % (Ref. 3, page 38)

A.2.a. Wall crushing (Ref 3)

SA =PDE52(SDR'1)/2 ES :SY/SA
Where: Sa = Actual compressive stress (psi)
SDR = Standard dimension ratio
Ppeszs = Load pipe adjusted to account
for effects of soil arching (psi)
Sy = Compressive yield strength (psi)
FS = Factor of safety against wall crushing
Ppgsz = 52 psi
Sa= 415.0 psi
FS= 3.6

Compare calculated and
suggested factor of safety: 3.6 >1.0

A.2.b. Wall buckling (Ref 3)

P, =0.8(E (2.32E/SDR*)" FS  =Py/Pps,
Where: Py = Critical buckling pressure at top of pipe (psi)
E = Soil modulus (psi)
E = Stress/time dependent tensile modulus for design loading
conditions (psi)
Ppes: = Load pipe adjusted to account for effects of soil
arching (psi)
FS = Factor of safety against wall buckling
E'= 3,000 psi
E= 21,500 psi (refer to Chart 25 on page 1.-3-29
using S, above)
Ppese= 52 psi
Py= 139.6  psi
FS= 2.7

Compare calculated and
suggested factor of safety: 2.7 >1.0

Weaver Consultants Group, LL.C
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A.2.c. Ring deflection (Ref 3)

Es = Ppps; / B!
Where: Eq = Soil strain (%)
Ppes: = Load pipe adjusted to account for effects of soil
arching (psi)
E' = Soil modulus (psi)
Ppgs, = 52 psi
E'= 3,000 psi
Eg= 1.7 %

Ring deflection for buried HDPE pipe is conservatively the same (no more than)
the vertical compression of the soil envelope around the pipe. Therefore,
assumed actual ring deflection (RD,,) is equal to soil strain.

RD,,= L7 %

Allowable ring deflection, RD, = 4.2 %

RD,< RDy;, design is acceptable

Note: An additional factor of safety is inherent to the design of the leachate
collection system due to the presence of a gravel envelope surrounding the
leachate collection pipe. The gravel layer will transmit leachate in the event
that the leachate collection pipe becomes plugged or crushed.

Chkd By: JVQ
Date: 5/6/2015
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REQUIRED:

METHOD: 1.

REFERENCES 1.
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Analyze structural stability of the leachate collection system pipes.

B. 18-inch-diameter HDPE solid-wall sidewall riser

Determine the critical load under the following two conditions:

a. Constrﬁction loading
b. Overburden loading

. Use the critical loading pressure to analyze pipe stability under the following three

possible failure conditions:

a. Wall crushing
b. Wall buckling
¢. Ring deflection

Bass, 1., Avoiding Failure of Leachate Collection and Cap Drainage Systems ,
Pollution Technology Review No. 138, Noyles Data Corporation, 1986.

. Texas Natural Resource Conservation Commission, Leachate Collection

System Handbook, 30 TAC 330.201, 1993.

. Phillips 66 Driscopipe, System Design, 1991.

. Landfill Design Series, Leachate Gas Management Systems Design, Volume 5,

Leachate Management and Storage , Appendix A, 1993.

. Caterpillar Tractor Company, Caterpillar Performance Handbook, Edition 27,

October 1996.

. Qian, Koerner, and Gray, Geotechnical Aspects of Landfill Design and Construction.

Prentice-Hall, 2002.
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SOLUTION: B. Structural stability of 18-inch-diameter HDPE SDR 17 perforated leachate

collection pipe:
B.1.a. Maximum construction loading

Assume: CAT 637E Series II scraper with an even load distribution

Loaded weight= 190,500 1b (From Ref. 5, Page 9-3)
Tire pressure = 80 psi (From Ref. 5, Section 12)
Number of tires = 4

For a circular tire imprint:

Loaded Weight
Number of Tires

F=

Where: F = Force exerted by one tire (1b)

| F= 47625 1Ib |

Determine area of contact for circular tire imprint:

r = (F/np)'?
Where: r = Radius of contact (in)
F = Force exerted by one tire (Ib)
p = Tire pressure (psi)
[ r=_ 138 in |

Use Boussinesq's solution to find the stress at a point below a uniformly
loaded circular area:

y =p (1 - (W2 +1)*?

Where: y = Change in vertical stress (psi)
p = Tire pressure (psi)
r = Radius of contact (in)
z = Gravel and protective cover thickness (in)
z= 48 in
l y= 89  psi

P:\Solid waste\WM\East Oak\Exp ion 201 3\Applicati
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Assume only one wheel load on pipe and add 50% for impact loading:

Pp =15y
Where: Py = Maximum live load (psi)
P.= 134 psi |

Pp = (zw)/1728

Where: Py = Maximum dead load (psi)
z = Gravel and protective cover thickness (in)
= Unit weight of gravel and protective cover (pcf)

z= 48 in
W= 118 pef
Pp= 328 psi
Py =P, +Pp
Where: Py = Maximum construction load (psi)

Pr= 167 psi |

B.1.b. Overburden loading (postclosure load)

For maximum fill load on pipe:

4 ft prot. cover & grvl @ 118 pef= 472 psf
ft final & int.
4 inal & int. cover @ 118 pef= 472 psf
205 ft solid waste @ 60 pcf = 12,300  psf
= 13,244  psf
Pr= 92.0 psi

Determine critical loading condition:

Construction loading: Pr= 16.7 psi
Overburden loading: Pp= 92.0 psi

Overburden loading is most critical to the structural stability of the pipe
and will be used to determine the design pipe stress.

L-3-18

Chkd By: IVQ
Date: 5/6/2015
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B.1.b.1. Determine Design Stress:

B.1.b.1.a. Adjust critical stress to account for loss of strength in the pipe due to
perforations:

PDESI = IZPT / (12 - lp)

Where: 1 = Cumulative length of perforations per foot of
pipe
Py = =Critical pipe stress (psi)

Ppes; = Pipe stress adjusted for loss of strength (psi)

6 holes / foot
0.5 in / hole

[ L= 30 ik |

From determination of critical loading:

Pr= 92.0  psi

PDES] = 122.6 pSi

B.1.b.1.b. Adjust pipe stress determined above to account for effects of soil
arching:

The design pipe stress is estimated by accounting for the soil structure
interaction between the buried leachate collection pipe and its backfill to
obtain a realistic loading condition on the pipe.

B.1.b.1.b.1. For the burial conditions shown on Figure 1 (page L-3-27),
the pipe may be classified as a positive projecting conduit.

B.1.b.1.h.2. Because the pipe is flexible and will deflect in the vertical
plane as shown on Figure 2 (page L-3-28), the pipe will
experience a reduction in loading due to soil arching. Soil
arching is present when the soil column over the pipe settles
and creates shear stresses in the surrounding soil. Those
shear stresses will support the soil column, thereby reducing
the load experienced by the pipe (see Figure 3, page L-3-28).
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B.1.b.1.b.3. The load on the pipe will be estimated using Marston's
Formula:

W, :7Cchz €))

eﬂk/‘(H,/Bc) _1+[H He)eﬁk#(Hz/Bc)

“ " om & E @
Where: W, = Load per unit length of conduit (1b/ft)
Y = Unit weight of soil above conduit (pcf)
B, = Quter diameter of conduit (ft)
H = Height of fill above conduit (ft)
H, = Height of plane of equal settlement above
critical plane (ft)
k = Lateral pressure ratio (earth pressure coefficient)
u =tan ¢
b = Angle of internal friction of pipe-zone backfill
(PZB) (degrees)
H
H, = irsdp[Bc) (3)
Where: I = Settlement ratio
P = Ratio of the conduit projection above the
compacted soil liner to its diameter
Yeg = S
Where: S = Compression deformation of soil column

adjacent to conduit

S, = Settlement of natural ground adjacent to conduit
S¢ = Settlement of conduit into foundation material
de = Vertical deflection of the conduit

It is assumed that for a leachate collection pipe S, and Sgare equivalent.
The equation settlement ratio, therefore, reduces to the following:

S, —dc
Tsd =76 ©)

m

Since the PZB is much stiffer than the pipe, dc is larger than S, implying
that .y will be negative. Because r.4 is negative, the pipe is categorized
as an incomplete ditch as specified by Marston. Note that in the above
equations, where a "+" and a "-" signs are used together, the upper sign
corresponds to a positive ry and a the lower sign to a negative rg.
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B.1.b.1.b.4. Load analysis solution by trial and error
Step 1: Assume a value for the settlement ratio, 1.
Ty = -0.08

Step 2: Calculate S, based on the estimated vertical stress at the level
of the pipe and the deformation modulus E of the PZB.

S =Ppesi D/ E,
Where:  Pppg; = Pipe stress adjusted for loss of strength (psi)
D = Qutside Pipe diameter (in)
E, = PZB soil modulus (psi)
PoEst 122.6 psi
= 18 in
E = 3,000 psi
Sp= 0736 in |

Step 3: Calculate dc using Equation (5):

dc =85, (1-1y)

de= 0791  in

Step 4: Use the Iowa Formula (provided below) to calculate W...

W, = L(—E—]—+ 0.0GIE')
(DL)k\ /3
Where: DL = Deflection lag factor
k = Bedding factor
E = Young's modulus for pipe material (psi)
I = Moment of inertia for pipe wall = t*/12 (in*/in)
r = Pipe radius (in)
E' = Modulus of soil reaction (psi)
DL= 1.5 (refer to page 306 of reference 6)
k= 0.1 (refer to page 307 of reference 6)
E= 32,000  psi (refer to Chart 25 on page L-3-29
using Ppgg; above)
t= 1.059 in (refer to page L-3-30)
I= 0.099  in%in
r= 7.9
E'= 3,000
W= 998 1b/in
P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-3\18in Pipe Stability XLS Weaver Consultants Group LLC
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Step 3: Calculate C_ using Equation 1 (page L-3-20):

W,
C,=—%
7B,

Composite unit weight for waste and soil:

4 ft prot. Cover & grvl @ 118 pef= 472 psf
4 ft final & int.cover @ 118 pef= 472 psf
205 ft solid waste @ 60 pef= 12,300 psf
Total = 13,244  psf
y= 447  pcf(weighted average based on above table)
B, = 18 in
| C.= 119.0 (unitless) |

Chkd By: JVQ
Date: 5/6/2015

Step 6: Solve for He/Bc using Equation 2 (page L-3-20) in an iterative

manner:
H= 213 ft
H/B. = 142.0
Assume: HJ/B.= 0.64
kp= 0.14 (Ref 4)
HHEBI = 0,16
2kp = -0.28
(H/B.- H/B,) 141.4
e-Zku(He/Bc) - 0.84
Left-hand-side of equation (LHS) = 119
Right-hand-side of equation (RHS) = 119
P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-3\18in Pipe Stability XLS
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Step 7: Substitute H/B, into equation given below to determine if
proper valuefor ryy was used.

2
—1'i[”}{°—HejirSdp eﬁk#(H”/BC)_lil(i)
2ku \B, B, 3 +2ku 2B,
e (2
3 \B, B, 2ku\ B,) \ B, )\ B, B,

Because ryq is negative for the incomplete ditch condition, the lower
signs in the above equation are used.

p= 1

kpu= 0.14
H/B, = 142.0
H/B,= 0.635

ry= -0.08
LHS = 11
RHS = 11

If LHS is not approximately equal to RHS, adjust value for ry
in Step 1 and repeat solution procedure.

B.1.b.1.b.. Once the solutions to the above equations are determined,
the design pipe stress may be calculated and the deflection
of the pipe determined.

Ppes; =W./D

Where: Ppes: = Load on pipe adjusted to account
for effects of soil arching (psi)

W.= 998 1b/in
D= 18.0 in
PDESZ = 55 pSl

A summary table for the structural stability analyses presented below is
provided on page L-3-26 for the 18-inch-diameter leachate riser pipe.

A pipe will be selected from this table for use in the collection system based on
the calculated factors of safety for each possible failure condition. An example
calculation is provided below that outlines the procedures used to determine
the factors of safety for all pipe SDR sizes shown in the summary table.
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B.2. Example pipe structural stability calculations:

SDR = Standard dimension ratio = 17
Sy = compressive yield strength = 1,500  psi(Ref. 3, page 37)
RD,; = allowable ring deflection 42 % (see Ref. 3, page 38)

B.2.a. Wall crushing (Ref 3)
Sa  =Ppes; (SDR-1)/2 FS =Sy /S,

Where: S, = Actual compressive stress (psi)
SDR = Standard dimension ratio
Ppes; = Load pipe adjusted to account
for effects of soil arching (psi)
Sy = Compressive yield strength (psi)

FS  =Factor of safety against wall crushing
PDESZ = 55 pSI
Sa= 4437  psi
FS= 3.4

Compare calculated and
suggested factor of safety: 3.4 > 1.0

B.2.b. Wall buckling (Ref 3)

P, =0.8(E'(2.32E/SDR*)" FS =P, /P
Where: Py = Critical buckling pressure at top of pipe (psi)
E' = Soil modulus (psi)
E = Stress/time dependent tensile modulus for design

loading conditions (psi)
= Pipe stress adjusted to account for effects of soil
arching (psi)
FS  =Factor of safety against wall buckling

PDESZ

E'= 3,000  psi
E= 20,500 psi (see Chart 25 on page L-3-29 using S, above)
Ppesy = 55 psi
Py= 136.3  psi
FS= 2.5
Compare calculated and
suggested factor of safety: 2.5 > 1.0
P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-3\18in Pipe Stability XLS Weaver Consultants Group LLC
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B.2.c. Ring deflection (Ref 3)
Eg = PpEs2 / E'
Where: Eg = Soil strain (%)

Ppes; = Pipe stress adjusted to account for effects of
soil arching (psi)

E' = Soil modulus (psi)
PDESZ = 55 pSl
E'= 3,000  psi
| Eg= 1.8 %

Ring deflection for buried HDPE pipe is conservatively the same (no more
than) the vertical compression of the soil envelope around the pipe. Therefore,
assumed actual ring deflection (RD,,,) is equal to soil strain.

RD = 18 %

Allowable ring deflection, RD,; = 4.20 %

]RDaCt <RD,y, design is acceptable

Note: An additional factor of safety is inherent to the design of the leachate
collection system due to the presence of a gravel envelope surrounding
the leachate collection pipe. The gravel layer will transmit leachate in
the event that the leachate collection pipe becomes plugged or crushed.
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Chart 25
Time Dependent Modulus of Elasticity for
'Pelyethylene Pipz vs. Stress Intensity {73.4°F)
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oY IEeez®» 1000 Series Sizes & Dimensions

3/4" (1.050 OD) 5" (5.563 OD)
SDR11 160psi  0.12De/i. 0.860ID 095 wall SDR 7 267psi  S17lbsfL 3973ID 795 wall
1" (1.315 OD) SDR?Y 200psi 418 4327 618
: . ' SDR 11 160psi 351 4551 506
SDR11 160psi  0.19Ts/L  1.075ID 120 wall .
: SDR13S  128psi 291 4.739 412
"
~ 1-1/4"(1.660 OD) - SDR1SS  1l0psi 257 4845 359
SDR11 160psi . 031Mbs/t.  1358ID 151 wall SDR 17 100 psi 2135 4.909 327
1-1/2" (1.900 OD) SDR19 B9psi 212 4977 293
SDR11 . 160psi  04llbs/iL  15541D 1T wall SDR21 80psi 193 5033 265
: SDR 26 6dpsi 157 5.135 214
o 20(2.375 0oD) ' SDR 325 sipsi 127 5221 an
" SDR7 267psi 084t 1697ID 339 wall
. SDR9 .  200psi 076 1.847 264 6" (6.625 OD)
SDR1le 160psi  0.64 1.543 216 SDR7 267 psi 7331bs/fL 4.733ID 546 wall
© SDR135  128psi 053 2.023 176 SDRY W0psi  5.93 5.153 736
" SDR 155 110psi 047 2.069 153 SDR1le 160pst  4.97 5421 .602
. 'SDR17 100psi 043 2.095 140 SDR13S  128psi 413 5.643 491
."3" (3.500 OD) SDR1SS  110psi  3.63 5.7 427
SDR7  267psi  20SIbefL  2500ID 500 wall SDR17e 100pst  3.34 5.845 390
SDRS ' 200 psi 1.66 273 389 SDR 19 89 psi 3.01 5927 349
SDR 11e 160psl 139 28564 318 SDR2l1e 80psi 273 5.995 315
SDR135  128psi 115 2982 259 SDR26e 64pst 223 6.L15 255
SDRI1S5  110psi 102 3.048 226 SDR325e 5ipsi 180 6.217 204
.SDR17e 100psi 093 3.088 206
' - 7' (7.125 OD)
SDR 19 B9psi 084 3132 184
SPDR 21 80psi 077 3166 167 SDR7 267psi  8491bs/L  5.089 ID 1.018 wall
SDR 26 6ipsi 0.2 3230 135 SDR? H0psi 686 5341 2
SDR13S  128psi  4.78 6.069 528
4" (4.500 OD) P
SDR1SS  110psi 421" 6.205 460
SDR 7 267 psi .3.39 be/f.  32141D 643 wall SDR 17 100psi 386 6287 419
SDR w0pst 274 3500 S0 SDR 19 g9psi 348 6375 375
SDR1le_ 1s0pst 229 1682 409 SDR21 BOpsi 316 6.445 340
SDR133  128psi 150 3834 33 SDR26® 6ipst 258 6.577 274
SDR155e 110psi  L6&3 3020 290 SDR 325 Sipsi 208 6.685 220
SDR 19 B9pd 139 4.026 .
pe =7 SDR7 267psi | 1243bsfL 6.161ID 1.232 wall
SDR 21 80pd 126 40 214 .
SDRY 200psi 1005 6.709 958
SDR26e 64psl  LD3 4154, .
P 173 SDR1le 160psi 842 7.057 784
SDR 325 Sipsi 083 4224 138
: _ SDR13S  128psi 700 7347 639
5-3/8" (5.375 OD) SDR 155 110 psi 6.16 7513 556
SDR 17 100psi  220lbs/fL  4.743ID 316 wall SDR17e 100psi 565 7611 07
SDR 21 80 pSl 1.80 4.863 256 SDR 19 89 pSl 5.10 7.7117 ) AS4
SDR 26 64psi 147 4.961 207 SDR21e 80psi 464 7.803 Al
SDR 325 51psi 118 5.045 165 SDR26e sipsi 379 7.561 .332
SDR325e sipsl 305 5.095 .265
A
o denotes standard sizes L-3-30 - Etfective. 3-1-84




APPENDIX L-4

LEACHATE SUMP DESIGN

Includes pages L-4-1 through L-4-4




Prep By: MDM
Date: 5/6/2015

P:\Solid

REQUIRED:

METHOD:

REFERENCES:

A

EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: IVQ
0086-356-11-40-08 Date: 5/6/2015
SUMP DESIGN

Evaluate the size of the leachate collection sumps and storage tanks.

Determine the flow rate into the sump using the leachate production rates from HELP model and the sump
drainage area shown in Appendix L-1.

. Determine the geometry of the sump and its storage capacity.
. Assume pump size and determine the average pump cycle time.

. Texas Natural Resource Conservation Commission, Leachate Collection System Handbook , 30 TAC 330.201, 1993.
. Phillips 66 Driscopipe, System Design, 1991.
. Heisler, Sanford I, P.E., Wiley Engineer's Desk Reference, John Wiley & Sons, Inc., New York, 1998.

Weaver Consultants Group, LL.C

\WAL\East Oak

ion 2013\dppli

Appendie L-LCSIL-#SUMPS.XLS L-4-1 Rev. 0, 5/6/2015



Prep By: MDM
Date: 5/6/2015

SOLUTION:

P:\Solid waste\WAM\East Oak\E:

EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-40-08
SUMP DESIGN

A. Determine the flow rate into the sump using the leachate production rates from HELP model and the
sump drainage area shown in Appendix L-1.

The following table summarizes the fill conditions that are likely to be present and have the greatest contribution
of leachate into the LCS and sump. The average flow rates (lateral drainage in the LCS layer) are shown for each
condition. Flow rates are cubic feet per year per acre (cfy/ac) and gallons per day per acre (gpd/ac).

From the HELP model (Appendix L-2):

CONDITION AVERAGE! | AVERAGE
cfy/ac gpd/ac
Active, 10' Waste 1 0.0
Interim, 50' Waste 133 2.7
Interim, 100' Waste 152 3.1
Interim, 150' Waste 133 2.7
Interim 205' Waste 9 0.2
Closed, 205" Waste 05 0.0

The largest area draining to one sump is 19.3 acres (sump receives leachate from the sidewall and Phase X1II).

Chkd By: IVQ
Date: 5/6/2015

Condition Rate Active Inactive Closed
(gpd/ac) area (ag)_J rate (gpd) area (ac) | rate (gpd) area (ac) rate (gpd)
Active, 10' Waste 0.0 5] 0.0 0.0 0.0 0.0 0.0
Interim, 50' Waste 2.7 4.2 114 0.0 0.0 0.0 0.0
Interim, 100' Waste 3.1 6.0 18.7 0.0 0.0 0.0 0.0
Interim, 150' Waste 2.7 42 114 0.0 0.0 0.0 0.0
Interim 205" Waste 0.2 1.9 0.4 19.7 3.6 0.0 0.0
Closed, 205' Waste 0.0 15 0.0 0.0 0.0 19.3 0.2
Total Area 19.3 42.0 19.7 3.6 19.3 0.2
with 1.5 F.S. 63.0 5.5 0.3

Weaver Consultants Group, LLC

ion 201 3\Application\dppendix L-LCS\L-#\SUMPS XLS L-4-2

Rev. 0, 5/6/2015




Prep By: MDM
Date: 5/6/2015

EAST OAK RECYCLING AND DISPOSAL FACILITY

0086-356-11-40-08
SUMP DESIGN

B. Determine the geometry of the sump and its storage capacity.

Assumed porosity of drainage stone: P= 0:35
VREQ = VC /P
Condition Ve (gpd) Ve (cfld) | Vggo(ef/d)
Active 63.0 8.4 24.1
Inactive with
Intermediate Cover 5.5 0.7 2.1
Closed 0.3 0.0 0.1

Total sump volume:

Vror =1/3(A1 + A, +4/(4 'Az))17

(Ref. 3, page 17)

Where: A = Area of bottom of sump
A, = Area of top of sump
h = Depth of sump
\ Y =Slope of sump side walls
T A =X *X,
Y:1
— XL Az = (X, +2(0*YV))*(X, + 2(h*Y))
X,
Xi= 15 ft A= 225
X5 = 15 ft A= 729
Y= 3
h 2 ft
[ Vir= 9060 cuft

Compute the number of days storage provided for the following:

. . A%
STORAGE (Detention Time) = ——
REQ
Condition Vreq(ef/d) [ Vior(cf) | Storage (d)
Active 24.1 906.0 3717
Inactive with
Intermediate Cover 2.1 906.0 4352
Closed 0.1 906.0 7996.0
PoSolid waste\WM\East Oakt Expansion 2013\Application\Appendix L-LCS\L-4\SUMPS.XLS L-4-3

Chkd By: JVQ
Date: 5/6/2015
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‘Weaver Consultants Group, LLC
Rev. 0, 5/6/2015



Prep By: MDM
Date: 5/6/2015

EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-40-08
SUMP DESIGN

C. Assume pump size and determine the average pump cycle time.

10

Submersible pump capacity = gpm
Phase Production Ayerage Pump Time
(gpd) (min/day) (hr/day)
Active 63 6 0.1
Inactive with
Intermediate Cover 5 1 0.0
Closed 0 0 0.0

Production rate includes a factor of safety of 1.5.

Note: The size of the sump will be the same for all phases. The sump calculations are based on the largest phase size
as well as the constructability of the sump. Should a different size of sump be used due to a smaller phase size, these
calculations should be revised. :

Chkd By: JVQ
Date: 5/6/2015

Weaver Consultants Group, LLC

P:\Solid waste\WA{\East OakExpansion 2013\Application\ Appendie L-LCS\L-A\SUMPS.XLS 1-4-4
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APPENDIX L-5

GEOTEXTILE DESIGN

Includes pages L-5-1 through L-5-11




Prep By: T™M
Date: 5/29/2015

REQUIRED:

METHOD:

REFERENCES:

P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-5\

Geotextile Design

w >

—

(98

EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
0086-356-11-40-08 Date: 5/29/2015
GEOTEXTILE DESIGN

Determine geotextile properties for the following:

. Geotextile around granular drainage material.
. Geotextile underlying the leachate collection/protective cover layer.

Design geotextiles and determine material property requirements.

. Standard Speficitiaon for Geotextile Specification for Highway Applications. AASHTO

Designation: M 288-06. FHWA NHI-07-092, Appendix D, September 2007.

. Koerner, R.M., Designing With Geosynthetics , Fifth Edition, 2005.
. AASHTO Designation: M288-06.
. GRI White Paper #4, Reduction Factors (RFs) Used in Geosynthetic Design, Feb. 3, 2005,

revised Mar. 1, 2007.

Weaver Boos Consultants, LLC-Southwest
L-5-1 Rev. 0, 5/29/2015




Prep By: T™ EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086-356-11-40-08 Date: 5/29/2015

GEOTEXTILE DESIGN

SOLUTION: A. Geotextile Around Granular Drainage Material

The design calculations assume the leachate collection/protective cover layer will consist of one of
the following:

Hydraulic conductivity greater than or equal to 1x10” cm/s and percent fines
(passing #200 sieve) more than 20 percent.

If the leachate collection/protective cover layer material contains less than 20 percent fines,
these geotextile calculations will be revised.

Retention:

Based on Chart 1 - "Soil Retention Criteria" (shown on page L-5-8)
the apparent opening size (Ogs) may be determined.

Ogs < 0.4755° mm For leachate collection/protective cover layer materials

Permeability:

The required permeability is determined by comparing the permeability of the overlying

waste material (1.0x10” cm/s) and the leachate collection/protective cover layer material (1.0x10” cmy/s)
with the permeability of the geotextile after the appropriate reduction factors are applied to the
laboratory permeability of the geotextile.

Minimum Laboratory Permeability Specified (k) = 0.2 cm/s

P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-5) Weaver Boos Consultants, LLC-Southwest
Geotextile Design L-5-2 Rev. 0, 5/29/2015




Prep By: TM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086-356-11-40-08 Date: 5/29/2015

GEOTEXTILE DESIGN

To determine the allowable permeability (ky) Of the geotextile, the following reduction factors are used:

Table 2 - Reduction Factors’

RFgcp = Reduction factor for soil clogging and blinding 2.0
RFz = Reduction factor for creep reduction of void space 2.0
RFy = Reduction factor for adjacent materials intruding into void spaces 1.2
RF.c = Reduction factor for chemical clogging 1.5
RFgc = Reduction factor for biological clogging 2.0
Overall Reduction Factor (ORF) = 14.4

! Reduction factors obtained from Ref. 4.

kanow = kuh / ORF = (02 Cm/S) /144

Kiow= L14E-02 cm/s |

3
kallow >> kleachate collection/protective cover (1 0x10 cm/s).

The predicted permeability of the geotextile is greater than the surrounding materials (i.e., waste and leachate
collection/protective cover). The chimney drain geotextile will not impede the flow of leachate into the LCS pipe.
Therefore, no head will develop on the chimney drain geotextile.

Specification: Chimney drain geotextile permeability shall be equal to or greater than 0.2 cm/s
as determined by ASTM D 4491.

P-\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-51 Weaver Boos Consultants, LLC-Southwest
Geotextile Design L'5'3 Rev. 0, 5/29/2015




Prep By: T™M EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086'356'1 1_40_08 Date: 5/29/2015

GEOTEXTILE DESIGN

Clogging:

For geotextile filters where retention is important, use smallest O that
meets the geotextile permeability requirement.

Survivability:
Based on Table 4, provided on page L-5-10, Class 2 geotextile was selected based on
the subgrade condition and type of equipment that would be used to at the site.
Assuming Class 2 geotextile, Table 1, "Geotextile Strength Property Requirements”,
provided on page L-5-11, was used to obtain the physical properites required.

Durability:

Chemical compatibility with leachate was considered during the selection process
for the specific leachate.

Summary of required properties for geotextile (around granular drainage material):

Apparent opening size < 0.4755 mm
Grab tensile strength > 157 b
Sewn seam strength > 142 b
Puncture strength > 309 1b
Tear strenght > .56 b
Permeability >= 0:200 cm/s

P:\Solid waste\WM\East Oak\Expansion 2013\Application\Appendix L-LCS\L-5\ Weaver Boos Consultants, LLC-Southwest
Geotextile Design L-5-4 Rev. 0, 5/29/2015




Prep By: TM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086-356-11-40-08 Date: 5/29/2015

GEOTEXTILE DESIGN

B. Geotextile Underlying the Leachate Collection/Protective Cover Layer.

The design calculations assume the leachate collection/protective cover layer will consist of
one of the following:

Hydraulic conductivity greater than or equal to 1x10” cm/s and percent fines
(passing #200 sieve) more than 20 percent.

If the leachate collection/protective cover layer material contains less than 20 percent
fines, these geotextile calculations will be revised.

Retention:

Based on Chart 1 - "Soil Retention Criteria" (shown on page L-5-8)
the apparent opening size (095) may be determined.

Ogs <+ 04755  mm For granular media layer
materials

Permeability:

The required permeability is determined by comparing the permeability of the leachate

collection/protective cover (1.0x10° cm/s) with the permeability of the geotextile after the
appropriate reduction factors are applied to the laboratory permeability of the geotextile.

Minimum Laboratory Permeability Specified (k) = 0.2 s

P:\Solid waste\WA\East Oak\Expansion 2013\Application\Appendix L-LCS\L-5) Weaver Boos Consultants, LLC-Southwest
Geotextile Design 1.-5-5 Rev. 0, 5/29/2015




Prep By: T™™ EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086-356-11-40-08 Date: 5/29/2015

GEOTEXTILE DESIGN

To determine the allowable permeability (ky,.,) of the geotextile, the following reduction factors are used:

Table 2 - Reduction Factors

RFgcg = Reduction factor for soil clogging and blinding 2.0
RF¢r = Reduction factor for creep reduction of void space 2.0
RF = Reduction factor for adjacent materials intruding into void spaces 1.2
RF¢c = Reduction factor for chemical clogging 1.5
RFp¢ = Reduction factor for biological clogging 2.0
Overall Reduction Factor (ORF) = 14.4

! Reduction factors obtained from Ref. 4.

Kaiow = Kyt / ORF = (0.2 cm/s) / 14.4

Kagow= 1.4B-02  cm/s |

-3
ka.llow >> kleachate collection/protective cover (1 .0x10 Cm/S).

Specification: Geotextile component permeability shall be equal to or greater than
0.2 cm/s as determined by ASTM D 4491.

Clogging:

For geotextile filters where retention is important, use smallest Oys that
meets the geotextile permeability requirement.

P:\Solid waste\Wh\East Oak\Expansion 2013\Upplication\Appendix L-LCS\L-5} Weaver Boos Consultants, LLC-Southwest
Geotextile Design L-5-6 Rev. 0, 5/29/2015




Prep By: T™M EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: MDM
Date: 5/29/2015 0086-356-11-40-08 Date: 5/29/2015
GEOTEXTILE DESIGN

Survivability:

Based on Table 4, provided on page L-5-10, Class 2 geotextile was selected based on
the subgrade condition and type of equipment that would be used to at the site.
Assuming Class 2 geotextile, Table 1, "Geotextile Strength Property Requirements”,
provided on page L-5-11, was used to obtain the physical properites required.

Durability:

Chemical compatibility with leachate will be considered during the
selection process for the specific geotextile.

Summary of required properties for geotextile (underlying the leachate collection/protective cover layer).

Apparent opening size < 0.4755 mm
Grab tensile strength > 157. b
Sewn seam strength > 142 Ib
Puncture strength > 309 Ib
Tear strenght > 56 Ib
>= 020 omfs

Permeability

P:\Solid waste\WM\East Oak\Expansion 201 3\Application\dppendix L-LCS\L-5\ Weaver Boos Consultants, LLC-Southwest
Geotextile Design L'5'7 Rev. 0, 5/29/2015
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Table 4 — Required Degree of Survivability as a Function of Subgrade Conditions,
Construction Equipment, and Lift Thickness (Class 1, 2, and 3 properties are given in Table
1; Class 1 + properties are higher than Class 1, but not defined at this time and if used must
be specified by the purchaser)”

Low-ground Medium ground-  High ground-
pressure pressure pressure
equipment  equipment >25to  equipment >

<25kPa <50 kPa (>3.6to 50 kPa
(3.6 psi) < 7.3 psi) (> 7.3 psi)

Subgrade has been cleared of all obstacles except grass,

weeds, leaves, and fine wood debris. Surface is

smooth and level so that any shallow depressions and Low Moderate High
humps do not exceed 450 mm (18 in.) in depth or (Class 3) (Class 2) (Class 1)
height. All larger depressions are filled. Alternatively,

a smooth working table may be placed.

Subgrade has been cleared of obstacles larger than

small to moderate-sized tree limbs and rocks. Tree .
trunks and stumps should be removed or covered with Moderate High Very high
a partial working table. Depressions and humps should (Class 2) (Class 1) (Class 1+)
not exceed 450 mm (18 in.) in depth or height. Larger
depressions should be filled.

Minimal site preparation is required. Trees may be
felled, delimbed, and left in place. Stumps should be
cut to project not more than + 150 mm (+ 6 in.) above
subgrade. Geotextile may be draped directly over the
tree trunks, stumps, large depressions and humps,
holes, stream channels, and large boulders. Items
should be removed only I f placing the geotextile and
cover material over them will distort the finished road
surface.

High Very high Not
(Class 1) (Class 1+) recommended

¢ Recommendations are for 150 to 300 mm (6 to 12 in.) initial lift thickness. For other initial lift

thicknesses:
300 to 450 (12 to 18 in.): reduce survivability requirement by one level;
450 to 600 mm (18 to 24 in.): reduce survivability requirement two levels;
> 600 mm ((24 in.): reduce survivability requirement three levels
For special construction techniques such as prerutting, increase the geotextile survivability requirement one

level. Placement of excessive initial cover material thickness may cause bearing failure of the soft subgrade.

Stabilization Requirements:

8.3.5 Description — This specification is applicable to the use of a geotextile in wet,
saturated conditions to provide the coincident functions of separation and filtration.
In some installations, the geotextile can also provide the function of reinforcement.
Stabilization is applicable to pavement structures constructed over soils with a
California Bearing Ratio between one and three (1<CBR<3) (shear strength between
approximately 30 kPa and 90 kPa).

FHWA NHI-07-092 Appendix D
Geosynthetic Engineering 1-5-10 September 2007




Table 1 — Geotextile Strength Property Requirements

Geotextile Classa’b

Class 1 Class 2 Class 3

Test Elongation Elongation Elongation Elongation Elongation Elongation
Methods Units ~ <350%°  >50%"  <50%  >50%  <50%  >50%"

Grab strength ASTM N 1400 900 1100 700 800 500

D 4632
Sewn seam ASTM N 1260 810 990 630 720 450
strengthd D 4632
Tear strength ASTM N 500 350 400° 250 300 180

D 4533
Puncture ASTM N 2750 1925 2200 1375 1650 990
strength D 6241
Perm1tt1v1ty ASTM Sec-l

D 4491 Minimum property values for permittivity, AOS, and UV stability are

based on geotextile application. Refer to Table 2 subsurface drainage,

Apparent ASTM mm  Table 3 and Table 4 for separation, Table 5 for stabilization, and Table 6
opening size D 4751 for permanent erosion control.
Ultraviolet ASTM %
stability D 4355
(retained
strength)

? Required geotextile class is designated in Tables 2, 3, 4, 5, or 6 for the indicated application. The severity of
installation conditions for the application generally dictate the required geotextile class. Class 1 is specified
for more severe or harsh installation conditions where there is a greater potential for geotextile damage, and
Classes 2 and 3 are specified for less severe conditions.

b All numeric values represent MARYV in the weaker principal direction. (See Section 8.1.2)
 Asmeasured in accordance with ASTM D 4632.

4 When sewn seams are required. Refer to Appendix for overlap seam requirements.

® The required MARV tear strength for woven monofilament geotextiles is 250 N.

8.2  Subsurface Drainage Requirements:

8.2.1 Description — This specification is applicable to placing a geotextile against a soil to
allow for long-term passage of water into a subsurface drain system retaining the in
situ soil. The primary function of the geotextile in subsurface drainage applications is
filtration. Geotextile filtration properties are a function of the in situ soil gradation,
plasticity, and hydraulic conditions.

FHWA NHI-07-092 Appendix D
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DEQ Guidance on Leachate Recirculation

Regulatory Reference: OAC 252:515-13-53
Applicability. MSWLFs where leachate is intended to be recirculated.

Purpose. To identify the minimum requirements for plans to recirculate landfill leachate over areas
with a composite liner and leachate collection system.

Technical Discussion. As a minimum, a leachate recirculation plans must include the following
components.

Location where leachate will be recirculated
'Leachate may be recirculated only over areas of the landfill with a composite liner and leachate
collection system. If recirculation will take place near the interface between a composite-lined
cell and a clay-lined cell, a barrier must be constructed at the interface to prevent leachate from
filtering into the clay-lined area.

The plan must include a map of the landfill showing locations where recirculation is proposed
and design criteria for the interface, if one is required.

Leachate collection system design

The plan must include supporting assumptions, drawings, and calculations to demonstrate the
leachate collection system will be able to handle the additional volume of liquid and still
maintain no more than one-foot of head above the liner.”

In developing recirculation plans, DEQ believes the following, at a minimum, should be
thoroughly considered and discussed:

» specific design of the drainage layer;?

the potential for plugging of the drainage layer;

the potential for chemical reaction of the leachate with the drainage layer material;
long-term permeability of the drainage layer; and

a method to verify excessive head is not collecting above the liner.

* & &

Routine testing program

The recirculation plan must include a routine testing program to monitor changes to leachate
composition. *A testing program must be established prior to beginning recirculation and
submitted as part of the recirculation plan. As a minimum, leachate must be tested for the
constituents identified in OAC 252:515-9-31(d)}(1)(A) and (B). The plan must also include a
sampling protocol that addresses the method and number of samples necessary to ensure a
representative sample of the leachate volume is collected.

! Considerations may include HELP model output, pipe slopes and diameter, drainage layer permeability, etc.
2 For instance, some materials, such as geotextile, may be incompatible with recirculation due to plugging problems.

L-6-1




Sampling must initially be performed quarterly and sample results submitted to the DEQ. After
four quarterly samples have been collected, the DEQ may consider requests to reduce sampling
frequency.

Standards for leachate recirculation

Application rates must take into consideration the hydraulic conductivity of the waste and any

cover presenf, waste compaction, surface grade, time of year, and weather conditions. Using

these considerations, the recirculation plan must include a comprehensive discussion of how the

following will be met.

s During leachate application, exposure to landfill employees and customers must be
minimized.
Leachate must be prevented from discharging from the landfill.

s Leachate application must be at a low flow rate with uniform distribution over the proposed
recirculation area.’

» Leachate application must not exceed holding capacity of the soils so as to cause ponding or
runoff.*

e Leachate application must not occur during periods of high winds, freezing temperatures, or
during or immediately after rainfall events.

e Adequate leachate storage must be available to store leachate when it is not being applied.’

» Procedures must be implemented to annually assess the performance of the leachate
collection system to determine if any adverse effects from the added volume of leachate have
occurred.

Recordkeeping
Owner/operators must keep records of the amount of leachate recirculated, locations of
recirculation, and leachate testing results.

* Acceptable application methods may include surface spraying, drip irrigation tubing, pipes within the waste mass,
etc.

* DBQ recommends owner/operators consult with their Jocal extension agent to assist with determining appropriate
application rates.

¥ Leachate storage is subject to the requirements of OAC 252:515-13-52.

DEQ Guidance on Leachate Recirculation
Page 2 of 2
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CONTAINMENT AND DIVERSION BERM CALCULATIONS

A contaminated water run-off containment berm may be maintained down-slope from the
active disposal area to contain any water running off or seeping out of the working face.
Additional methods of containment include detention areas or operational methods
(grading). Water contained is considered contaminated and will largely be absorbed into
the landfill and collected by the leachate containment system. If excessive quantities of
such water interfere with disposal operations, the leachate or contaminated water will be
removed and handled in accordance with Section 5.

Stormwater run-on from drainage areas onto active landfill areas will be prevented by
constructing a diversion berm or detention area, or by operational methods (grading).
Run-off will be routed to bypass the active areas of the landfill. Containment berm
calculations for run-off volumes of various working face areas are presented on pages L-
7-2 through L-7-5 and L-7-7. In addition, diversion berm calculations for run-on volumes
of various drainage areas are presented on pages L-7-6 and L-7-8.

A typical berm configuration at the working face is shown in Sheet L-7-9. A containment
and diversion berm will be maintained and relocated as necessary to ensure that the berms
are always ahead of the disposal operations and the diversion berm is advanced along the
intermediate cover as it is applied. These berms will be compacted and of adequate crest
width so that they are not destroyed by equipment driving over them.

Weaver Consultants Group, LL.C
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: JVQ
Date: 5/6/2015 0086-356-11-40-08 Date: 5/6/2015

CONTAINMENT / DIVERSION BERM CALCULATIONS

REQUIRED: 1. Determine the height of the contaminated water berm required at the working
face.
2. Determine the height of the diversion berm required for run-on control of the
working face.

PROCEDURE: Containment Berm Calculations

1. Determine the 25-year, 24-hour rainfall.

2. Calculate the volume of water captured behind the containment berm for 25-year,
24-hour rainfall event.

3. Determine the height of the containment berm for a non-sloping water storage area.

4. Determine the height of the berm for a sloping water storage area.

Diversion Berm Calculations

1. Determine the 25-year frequency runoff flow rates for the diversion berm run-on
drainage areas by the Rational Method.

2. Calculate the capacity of the diversion berm at various slopes and determine
the required height of the diversion berm.

REFERENCES: 1. U.S. Weather Bureau, "Technical Paper No. 40," 1963.
2. State of Oklahoma Department of Transportation, Drainage Design
Manual, Revised: Feb. 1988.
3. Dodson and Associates, Inc., ProHec-1 Program Documentation , 1993.

L-7-2
P:\Solid waste\WM\East Oak\Expansion 2013\dpplication\Appendix L-LCS\L-7\ Weaver Consultants Group’ LLC
Containment_Diversion Berm Cales. XLS Rev. 0, 5/6/2015




Prep By: MDM
Date: 5/6/2015

SOLUTION:

P:\Solid waste\WM\East Oak\Expansion 201 3\Application\Appendix L-LCS\L-7\

Containment_Diversion Berm Cales. XLS

EAST OAK RECYCLING AND DISPOSAL FACILITY
0086-356-11-40-08
CONTAINMENT / DIVERSION BERM CALCULATIONS

Containment Berm Calculations
1. Determine the 25-year, 24-hour rainfall.

Based on Reference 3, the 25-year, 24-hour rainfall depth for Oklahoma County is:
R= 6.8 in (see page L-7-10)

2. Calculate the volume of water captured behind the containment berm for 25-year,
24-hour rainfall event.

Vy=CAR
Where: Vg= Storage volume, cf
C = Runoff coefficient = 0.5
A = Drainage area = varies ac
R = 25-year, 24-hour rainfall depth = 6.8 in

The storage volume required for varying drainage areas are shown on the attached
table.

3. Determine the height of the containment berm for a non-sloping water storage area.

V& Where: Agr = Storage area (sf)

H=
Astor

Example Calculation:

Variables: S, = 0.00 © % R= 6.8 m
Agr= 025 ac C= 0.5
A= 050 ac = 100 ft
Volume: Vg= 6,171 «f
Height: H= 0.6 ft

Values for height of the containment berm (H) are listed on Sheet L-7-9 for several
storage areas.

L-7-3
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: JVQ
Date: 5/6/2015 0086-356-11-40-08 Date: 5/6/2015

CONTAINMENT / DIVERSION BERM CALCULATIONS

4. Determine the height of the berm for a sloping water storage area.

The volume contained by the berm is equal to the cross-sectional storage area
multiplied by the width of the berm. The computed volume must be greater than the
volume found in Step 3.

Ve=AW
Where: A, = Cross-sectional storage area (sf)
W = Width (ft)

The minimum width of the downstream berm is 100 feet.

Figure 1. Cross Section of Berm and Storage Area

! -2
V4 P
1 H ~

A= (Li+L)H

2
Where: L, = é{ (f)
L,= 2H (&)

S, = Slope of active cell (ft/ft)

L-7-4
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: JVQ
Date: 5/6/2015 0086_356_11_40_08 Date: 5/6/2015

CONTAINMENT / DIVERSION BERM CALCULATIONS

Example calculations:

1% sloping area
Variables: Se=.. L00 % R= 6.8 in
A= 025  ac C= 0.5
A= 050 ac W= 100 ft
Height: An iterative process is used to determine the height of the berm

required to meet the storage volume requirement for a non-sloping
storage area.

H= 1.1 ft
Check to ensure that the above berm height is adequate:
L,= 11000 ft
L,= 220 f
A= 6171 sf
Ve= 6,171 of

V¢ is larger than Vg; berm has adequate height. See Sheet L-7-7 and Sheet L-7-9 for

summary.
2% sloping area
Variables: So= 2.00 "% R= 6.8 in
A= 025 ac C= 0.5
A=_ 050 ac W= 100 ft
Height: An iterative process is used to determine the height of the berm required

to meet the storage volume requirement for a non-sloping storage area.
H= 1.6 ft
Check to ensure that the above berm height is adequate:

L,= 8000 ft
L,= 320 #
A= 6656 sf
Vo= 6,656 of

V is larger than Vg; berm has adequate height. See Sheet L-7-7 and Sheet L-7-9 for
summary.

L-7-5
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Prep By: MDM EAST OAK RECYCLING AND DISPOSAL FACILITY Chkd By: JVQ
Date: 5/6/2015 0086-356-11-40-08 Date: 5/6/2015

CONTAINMENT / DIVERSION BERM CALCULATIONS

Diversion Berm Calculations

1. Determine the 25-year frequency runoff flow rates for the diversion berm run-on
drainage areas by the Rational Method.

From Reference 2 for Oklahoma County:

C= 0.5 (intermediate cover)
Q=CIA I= 7.23 intensity, in/hr (see calculation below)
A= varies drainage area, ac
b= 95
= b d= 15
(t, +d) e= 0.8

t, is assumed to be 10 min. for all cases
1= 7.23 in/hr

Diversion Berm Flow Rate Summary

Flow
Area (ac) | Rate (cfs)

0.5 1.8
1 3.6
1.5 5.4
2 7.2
2.5 9.0

3 10.9

2. Calculate the capacity of the diversion berm at various slopes and determine
the required height of the diversion berm.

 As shown on Sheet L-7-9, several swales were analyzed to determine the
adequacy of the swale configuration.
*» Hydraulic calculations are summarized on page L-7-8.

L-7-6 Weaver Consultants Group, LL.C
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DIVERSION BERM DRAINAGE AREA

CONTAINMENT BERM DRAINAGE AREA

e ———— -

SLOPE OF DIVERSION BERM
DRAINAGE AREA WILL VARY FROM
A 20H:1V TO A MAXIMUM 4H:1V

DIVERSION BERM
TO PREVENT RUN—-ON
OF STORMWATER

(SEE DIVERSION BERM

SIZING CRITERIA TABLE)

CONTAMINATED WATER STORAGE AREA

SLOPE ACTIVE
WASTE FILL AREA
PREVIOUSLY FILLED AREA
7,
1 1
2 2
SLOPE OF CONTAMINATED WATER
STORAGE AREA MAY VARY
(SEE CONTAINMENT BERM SIZING CRITERIA TABLE)
CONTAINMENT BERM SIZING CRITERIA *
CONTAINMENT BERM | CONTAMINATED WATER | FLOOR SLOPE OF REQUIRED MINIMUM HEIGHT
DRAINAGE AREA STORAGE AREA CONTAMINATED WATER| OF CONTAINMENT BERM
(ACRES) (ACRES) STORAGE AREA (F1)
0.5 0.25 0% 0.6
1% 1.1
2% 16
DIVERSION BERM SIZING CRITERIA * 1.0 0.5 ? ; ?-g
2% 2.2
MINIMUM 5% MAXIMUM 25%
DIVERSION BERM FLOW FLOW REQUIRED FLOW FLow REQUIRED
DRAINAGE AREA MINIMUM MINIMUM
(ACRES) RATE DEPTH DIVERSION RATE DEPTH DIVERSION 2.0 1.0 0% 0.6
(CFs) (FM BERM (CFs) (F1) BERM 1% 2.2
HEIGHT (FT) HEIGHT (FT) 2% 3.
0.5 1.8 0.29 1.29 1.8 0.48 1.48
1 3.6 0.38 1.38 3.6 0.62 1.62
1.5 5.4 0.44 1.44 5.4 0.72 1.72 3.0 1.5 ? ;5 g-g
2 7.2 0.49 1.49 7.2 0.81 1.81 1z 32
25 9.0 0.53 1.53 9.0 0.88 1.88 d .
3 10.9 0.57 1.57 10.9 0.94 1.94

* DIVERSION BERM WILL BE SIZED USING THE ABOVE TABLE AS A GUIDELINE TO
CONTAIN STORMWATER FROM THE 25 YEAR. SUPPORTING CALCULATIONS

ARE INCLUDED ON PAGE L-7-6.

COPYRIGHT © 2015 WEAVER CONSULTANTS GROUP. ALL RIGHTS RESERVED.
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* CONTAINMENT BERM WILL BE SIZED USING THE ABOVE TABLE AS A GUIDELINE TO
CONTAIN STORMWATER FROM THE 25 YEAR, 24 HOUR STORM EVENT. SUPPORTING
CALCULATIONS ARE INCLUDED ON PAGES L-—-7-2 THROUGH L—7-5. NOTE THAT THE
CRITERIA SET FORTH IN THE ABOVE TABLE IS BASED ON A MINIMUM DOWNSLOPE
CONTAINMENT BERM LENGTH OF 100 FEET.
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APPENDIX L-8

Industrial Permit No. 2865



The City of
OKLAHOMA CITY

DEPARTMENT OF WATER & WASTEWATER UTILITIES

December 15, 2015

Dear Permit Holder,

As you are aware your industrial Waste Discharge Permit sxpires December 31, 2015, We greatly appreciate your
time and effort in completing your renewal application.

Presently the City of Oklahoma City Is in the process of developing new local discharge limits for commerdial
facilities that discharge to the City of Oklahoma City sanitary sewer system, This Oklshoma Department of
Enwironmental Quality required procedure occurs every S years. The process ensures that each wastewater
treatment plant can treat the wastewater it receives. Once the analytical part of the process is completed these
focal discharge limits must be approved by the Oklahoma Department of Environmental Quality and the City of
Oklahoma City Council,

The development of the new Jocal fimits has taken longer than anticipated so permit relssuance Is not anticipated
until early 2016, Your present permit remains In effect until you recelve the new permit. Thank you for your
patience regarding this matter.

Sincerely,

g

perry Soltahi, P.E., Superintendent
Wastewster Quality Division

pE

sMarsha Slaughter, Utilities Director

Laura Yates, Assistart Municipal Counselor

Ken Meadows, Pretreatment Supervisor,

lerry Gates, Pretreatment Coordinator

Roshint Nambiar, ODEQ Pretreatment Coordinator

Wastewater Quality Division, 420 W, Main, Suite 500,
Oklahoma City, OK 73102+ 405/297-3810 ¢ FAX 405/297-1616



CERTIFIED MAIL
May 18, 2011

RE:  Issuance of your Industrial User Permit
Dear Permittee:

We wish to inform you that your Industrial User Permit is issued in accordance with the previsions of the
Industrial Pretreatment Ordinance, which is codified as Chapter 47 of the Oklahoma City Code. Your
Industrial User Permit includes all conditions required by the Industrial Pretreatment Ordinance.

The enclosed Industrial User Permit covers the wastewater discharge from your facility into the City sanitary
sewer system. Alldischarges from this facility, actions, and reports relating thereto shall be in accordance with
the terms and conditions of this permit. Non-compliance with any term or condition of this permit shall
constifute a violation of The City of Oklahoma City Pretreatment Ordinance. Compliance with this permit
does not relieve the Permittes of its obligations to comply with any or all applicable pretreatment regulations,
standards, or requirements under local, state, and federal laws, including any such regulations, standards,
requirements, or laws that may become effective during the term of this permit. Part 2 of the Permit contains
your Monitoring Requirements and Part 3 contains your Reporting Requirements.

This Permit, dated January 1, 2011, shall expire on December 31, 2015, If the Permittee wishes to continue to
discharge after the expiration date of this permit, a request must be submitted for a permit renewal in
accordance with the requirements of the Oklahoma City Code, Chapter 47, Section 47-307, 2 minimumn of 30
days prior to the expiration date. The annual fee for your Industrial Discharge Permit will be billed on your
water account. The attached permit becomes effective May 1, 2011.

Please note that the permit includes new EPA regulations referred to as streamlining. New Local Discharge
Limits are also included. These changes are delineated in bold print.

If you wish to appeal or challenge any conditions imposed in this permit, a petition shall be filed for
modification or reissuance of this permit in accordance with the requirements of the Oklahoma City Code,
Chapter 47, Secticn 47-303, within 30 days of your receipt of this correspondence. Pursuant to this Code,
Section 47-303(1) states failure to petition for reconsideration of the permit within the allotted time is deemed a
Wwaiver by the Permittee of his right to challenge the terms of this permit.

If you need information regarding conditions of the permit, please contact the Oklahoma City Pretreatment
Section at (405) 297-3805.

Smcerely,

E

Perry Soltani, P.E., Superintendent
Wastewater Quahty Division

Enclosure: industnal User Discharge Permt

pc: Marsha Slaughter, Utihiies Director
Craig Keith, Assistant Municipal Counscelor

Wastewaler Quality Diviston, 420 West Main, Suite 500
Oklahoma City, OK 73102 » 405/287-3810 * FAX 405/297-1616




The Cityof
Department of Water & Wastewater Utilities

DERMIT No.: 2865

INDUSTRIAL WASTEWATER DISCHARGE PERMIT
INDUSTRIAL USER )

In accordance with Chapter 47, of the Oklahoma City Cede,
establishing industrial pretreatment and sewer user requirements as
required by City, Btate, and Federal Btatutes and Regulations, an
Industrial Wastewater Discharge Permit is Hereby Granted To:

PERMITTEE: EAST OAX RECYCLING AND DISPOSAL FACILITY

ADDRESS: 3201 Mcslev Road
- Oklahoma City, OR 73121 SIC Code: 4953

Py

This permit authorizes EAST OAX RECYCLING AND DISPOSAL FACILITY to
discharge  industrial wastewater with constituents whose
concentrations are regulated by the Oklahoma City Code, Chapter 47,
to the Oklahoma City sanitary sewerage collection and treatment
system in a manner that complies with all applicable provision of
City, State, and Federal laws regulating discharge limits on
industrial wastewater. The Permittee shall pay all applicable fees
and charges when billed by the City. '

This permit is granted in accordance with the application filed on
December 31gt, 2008, in the office of the Director of Water &
Wastewater Utilities, 420 West Main, Suite 500, and in conformity
with plans, specifications and other da(ta submitted to the City of
Oklahoma City in support of the above application, all of which are
filed with and considered as part of this permit, together with the
attached conditions and requirements. Permit was medified on June
25, 2008

Effective this 1% day of January, 2011
To Expire this g;’_‘ day of December, 2015
Pexmitting Authority '
CITY OF OKLAHOMA CITY WATER & WASTEWATER UTILITIES DEPARTMENT

Name: %4 ,W

- Fitle ,Utilities Diractor

Administration Division, 420 West Main, Suite 500
Oklahoma City, OK 73102 ¢« 405/297-2422 « FAY 405/297-3813
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IWDP# 2865
PART 1 - EFFLUENT LIMITATIONS
During the effective period of this Permit, the Permittee is authorized to discharge process wastewater, which shall be

regulated by Chapter 47 of the Oklahoma City Code, to the POTW from the Outfall(s) listed below.

A. DESCRIPTION OF QUTFALLS:

OUTFALL DESCRIPTIONS
001 Outfall 001 shall consist of leachate from a non-hazardous solid waste landfill

facility.
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PERMITTEE'S DISCHARGE LIMITS

1. Oklahoma City Local Limits shall be applied at Qutfall 001, a point prior to mixing with waste from any
other facility and prior entering the POTW. During the effective period of this Permit, the discharge from
Outfall 001 shall not exceed the following effluent limitations:

PEAK DAY MONTHLY
PARAMETER MAXTMUM (mg/l) AVERAGE (mg/)
Arsenic (T) 0.70 0.35
Cadmium (T) 0.14 0.07
Chromium (T) 3.90 1.95
Copper (T) 3.04 1.52
Cyanide (T) 0.42 0.21
Lead (T) 1.80 0.90
Mercury (T) 0.03 0.015
Molybdenum (T) 1.58 0.79
Nickel (T) 7.96 3.98
Selenium (T) 0.10 0.85
Silver (T) 1.46 0.73
Zinc (T) 434 217
BOD * *
Suspended Solids * ' *
Non-polar or Saturated Based Oil & Grease 100 100
Polar or Non-saturated Based Oil & Grease 200 200
Flow ’ To Be Reported e

*The Director shall set limits for Biochemical Oxygen Demand (BOD)and Suspended Solids (TSS). At the present,
aBOD and TSS limit has not been set, however, there isa surcharge for BOD above 250 mg/L and TSS above 300
mg/L. See ltem 2 on Page 22 for details.
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2. hibited Discharges

(@) No industrial user shall introduce or cause to be introduced into the POTW any pollutant or wastewater

10.

11

12.

13.

which causes pass-through or interference. Furthermore, no industrial user may contribute the following
substances to the POTW:

Pollutants which create a fire or explosive hazard in the municipal wastewater collection system and
POTW, including, but not limited to, waste streams with a closed-cup flashpoint of less than 140°F
(60°C) using the test methods specified in 40 CFR 261.2 1, as amended.

Any wastewater having a pH less than 5.0 or more than 10.5, or otherwise causing corrosive structural
damage to the POTW or equipment, or endangering City personnel.

Solid or viscous substances in amounts which will cause obstruction of the flow in the POTW resulting
in interference, but in no case solids greater than one-half (*4) inch in any dimension.

Any wastewater containing pollutants, including oxygen demanding pollutants (BOD, etc.), releasein a
discharge at a flow rate and/or pollutant concentration which, either singly or by interaction with other
pollutants, will cause interference with either the POTW; or any wastewater treatment or sludge process,
or which will constitute a hazard to humans or animals.

Any wastewater having a temperature greater than 104°F (40°C), or which will inhibit biological activity
in the treatment plant resulting in interference, but in no case wastewater which causes the temperature
at the introduction into the treatment plant to exceed 104°F (40°C).

Any discharge of nonpolar or saturated oil, nonbiodegradable cutting oil, or products of mineral oil
origin which is greater than 100 mg/1 or in amounts that will cause interference or pass through.

Any pollutants which result in the presence of toxic gases, vapors or fumes within the POTW in a
quantity that may cause acute worker health and safety problems.

Any trucked or hauled pollutants, except as discharge points designated by The City in accordance with
40 CFR 403.5(b)8).

Any wastewaier containing toxic pollutant in sufficient quantity, either singly or by interaction with
other substances, to injure or interfere with any wastewater treatment process, constitute a hazard to
humans or animals, create a toxic effect in the receiving water of the municipal wastewater collection
and/or treatment system,

Any noxious or malodorous liquids, gases, solids or other wastewater which, either singly or by
interaction with other wastes, are sufficient to create a public nuisances, a hazard to life, or to prevent
entry into the sewers for maintenance and repair.

Any wastewater which imparts color which cannot be removed by the treatment process such as, butno
limited to, dye wastes and vegetable tanning solutions.

Any wastewater containing any radioactive wastes or isctopes except as specifically approved by the
Director, in compliance with applicable state or federal regulations.

Stormwater, surface water, groundwater, artesian well water, roof runoff, subsurface drainage,
condensate, deionized water, noncontact cooling water, and unpolluted industrial wastewater, unless
specifically authorized by the Director.
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14. Any sludges, screenings, or other residues from the pretreatment of industrial wastes.
15. Any medical wastes, except as specifically authorized by the Director in a wastewater discharge Permit,
16. Any wastewater causing the treatment plant's effluent to fail a toxicity test.

17. Any wastes containing detergents, surface active agents, or other substance which may cause excessive
foaming in the POTW.

18. Any discharge of polar or nonsaturated fats, oils or greases which is greater than 200 mg/1 or in amounts
that will cause interference or obstruction of the POTW.

19. Any substance which causes a hazard to human life or creates 2 public nuisance.

20, Any garbage from categorical or non-categorical users that has not been properly shredded. The
installation and operation of any garbage grinder or garbage disposal equipped with a motor of three-
fourths horsepower or grater shall be subject to review and approval of the Director.

(b) Atno time shall any two readings on an explosion hazard meter at any point of discharge into the POTW, or at
any point in the POTW, be more than five percent nor any single reading over ten percent of the lower explosive
limit (LEL) of the meter.

(¢) When the Director determines that a user is contributing to the municipal wastewater collection and treatment
system any of the above enumerated substances in such amounts as to interfere with the operation of the
municipal wastewater collection and treatment system, the Director shall:

(1)  Advise the user of the impact of the contribution on the municipal wastewater collection and
treatment system; and

(2) Inform said user has two days to correct the interference with the municipal wastewater collection
and treatment system.

(d) Wastes prohibited by Chapter 47, Section 47-211 shall not be processed or stored in such 2 manner that the
wastes could be discharged to the POTW. All floor drains located in process or materials storage areas must
discharge to the industrial user’s pretreatment facility before connecting with the POTW or have spill control
measures approved by the Director installed and operational.

(e) Alidischarges shall comply with all other applicable laws, regulations, standard, and requirements contained in
Chapter 47 of the Oklahoma City Code and any applicable state and federal pretreatment laws, regulations,
standards or requirements that may become effective during the term of this Permit.

DO UTION

No industrial user shall ever increase the use of process water, or in any way attempt to dilute a discharge, as a
partial or complete substitute for adequate treatment to achieve compliance with a discharge limitation unless
expressly authorized by an applicable pretreatment standard or requirement. The Director may impose mass
limitations on industrial users which are using dilution to meet applicable pretreatment standards or
requirements, or in other cases when the imposition of mass limitation is appropriate.
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PART 2 - MONITORING REQUIREMENTS

I The Permittee’s normal workday is established as 6:00 AM - 5:30 PM, Monday - Friday and 8:00 AM - 2:00
PM Saturday. Self-Monitoring samples shall be taken at Outfall 001, described on Page 8, during a normal
workday.

2. At least once every 6 months (1/6 mo), during the reporting periods of May through October and November
through April, the Permittee shall analyze OQutfall 001 for the following pollutants and report the average daily
flow for a minimum of 4 months during each 6 months reporting period.

Pollutant Frequency Type

pH 1/6 mo. Grab

QOil & Grease* 1/6 mo. ”

B.O.D. 1/6 mo. Composite
Suspended Solids (TSS) 1/6 mo. ”
Molybdenum (T) 1/6 mo. ”

E.P.A. Priority Pollutants Listed in 1/6 mo. E.P.A. Methodology
40 CFR, Part 122, Appendix D, Refer to 40 CFR Part 136.
Table I & Table 1.

Flow Daily N/A
*Non-polar or Saturated and Polar or Non-saturated.

3. The Permittee shall notify the Permitting Authority, in writing, at least 3 days prior to taking compliance
samples. If the Permittee takes compliance samples, it shall be under the direction of a Permitting Authority
approved wastewater laboratory. The Permittee’s compliance samples shall be analyzed by a Permitting
Authority approved wastewater laboratory. Compliance sampling and analysis shall be performed in accordance
with U.S. Environmental Protection Agency Regulations.

4, The Permittee’s Self-Monitoring samples shall be an instantaneous grab sample. An instantaneous grab sample
is used to determine compliance on batch discharges. The Permittee shall split samples when directed by the
Permitting Authority.

5. The Permitting Authority’s compliance samples shall an instantaneous grab sample. An instantaneous grab
sample is used to determine compliance on batch discharges. The Permitting Authority shall use grab samples to
determine compliance with Chapter 47 of the Oklahoma City Code.

6. The Permittee shall self-monitor for any pollutant to show compliance with Chapter 47 of the Oklshoma City
Code when directed to do so by the Permitting Authority.
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7. Sampling Location

Description: Outfall 001: Wastewater compliance samples shall be taken at Outfall 001 from Cell #3, the final

leachate storage/treatment pond, and/or holding tanks, located northwest of the landfill just east of
N. Sooner Road and south of NE 36" Street. See drawing below.
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PART 3 - REPORTING REQUIREMENTS

1. A Outfall 001 - The Permittee shall submit Seli-Monitoring Reports at least twice a year (2/yr), during the
months of May and November, for the pollutants listed in Part 2 on Page 7. The Permittee shall also submit the
average daily flow for a minimum of 4 months during each 6 months reporting period.

2. The Permittee shall self-monitor and submita Self-Menitoring Report for any pollutant to show compliance with
Chapter 47 of the Oklahoma City Code when directed to do so by the Permitting Authority.

3. Each Self-Monitoring Report shall contain:

A, A valid Chain-Of-Custody: The Chain-Of-Custody shall contain the facility name and address, Outfall
number and description of sampling location as described on Page 8, name(s) and signature(s) of the
person(s) who collected the sample and any other person(s) who handles the sample, the date(s) and
time(s) of sample collection, date and time of PH analysis, type of sample, type of container used, and
preservatives used.

B. A valid Laboratory Report: The Laboratory Report shall contain the name and address of the reporting
laboratory, Outfall number, sample type and pollutant (s) analyzed, name(s) of the analyst, date and time
of analysis, methodology used, detection limit used, Quality Assurance/Quality Control Report, and
signature of Laboratory Supervisor.

C. A Certification Statement: All reports required under this Permit shall have the Certification Statemnent
listed under Signatory Requirements on Page 18 of this Permit and signed by an individual who meets
Signatory Requirements outlined under Signatory Regquirements,

4, When the Permittee's Self-Monitoring shows a violation, the Permittee shall notify the City within 24 hours after
becoming aware of the violation. Within 30 days after becoming aware of the violation, the Permittee shall
resample for the pollutant in violation and report the results to the City.

5. The Permittee shall contact the City's Industrial Waste Pretreatment Section at 297-3805 regarding monitoring
and reporting requirements.
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PART 4 - COMPLIANCE SCHEDULE

The Permittee shall meet the following schedule in the designated time pericd. No later than 14 days following each
completion date in the schedule and the final date of compliance, a Progress Report shall be submitted to the Permitting
Authority, advising the Permitting Authority whether the increment has been completed and if not, the date on which the
increment will be completed, the reason for the delay, and steps being taken to return to the schedule.

Increments of Prograss Commencement Date Completion Date
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PART 5 - SPECIAL CONDITIONS

A - ADDITIONAL/SPECIAL MONITORING REQUIREMENTS

1

2.

The Permittee shall comply with any additional or special monitoring required by the City and report the results
to the Permitting Authority.

All measurements, test, and analysis of the characteristics of waters and waste to which reference is made in this
Permit shall be determined in accordance with the procedures set forth in Section 47-340 and Section 47-341
and shall be determined at the control manhole provided or upon suitable samples taken at said control manhole.

The time of collection of Permittee’s sampling shall be at the sole discretion of the City, but at least once every
six months (1/6 mo.) for the purpose of determining the industrial wastewater contribution to the City’s sewerage
system. All analytical results must be reported to the Permitting authority.

B - SPECIAI AGREEMENTS

i.

2.

The City reserves the right to enter into special agreements with Industrial Users setting out special terms under
which they may discharge to the City.

Ifany waters or waste are discharged, or proposed to be discharged to the public sewers that, in the judgment of
the Director, may have a deleterious effect upon the wastewater works, process, equipment, or receiving waters,
or otherwise create a hazard to life or constitute a health hazard or public nuisance, the Director may:

a) Reject the waste;
b) Require pretreatment to an acceptable condition for discharge to the public sewer;
¢} Require control over the quantities and rates of discharge; and/or

- d) Require a variance agreement to treat such waste; said agreement shall remain in effect for a period-of
one year and shall be renewable at the discretion of the Director.

If the Director permits the pretreatment or equalization of waste flows, the design and installation of the plant
and equipment shall be subject to the review and approval of the Director and subject to the requirements of all

applicable codes, ordinances, and laws.

C - WAIVERS AND VARIANCES

An Industrial User may submit to the Director a written request for a waiver or variance of specific pollutant
limitations. Allrequests will be evaluated by the Director and, ona case-by-case basis, a determination will be
made within sixty (60) days of receipt of the request. The Industrial User must meet any and all specific
pollutant limitations unless and until the Director expressly and explicitly grants written approval and establishes
a new or different specific pollutant limitation, which grant, waiver, or variance may be subject to other or
additional requirements, conditions, or limitations. The Director may deny any request for a waiver in whole or
inpart. The issuance of a waiver is merely a revocable grant to permission and does not create any right in the
Industrial User or any obligation upon the City. The determinations of the Director are not subject to appeal.
The following conditions shall apply to all waivers granted:

1. Waiver of applicable Federal Categorical Pretreatment Standards or the pollutants outlined in paragraph
47-214 (a) is prohibited. )
2. Capacity at the Wastewater Treatment Facility must be available for the pollutant(s).

3. The duration of the waiver will be specified and shall in no event exceed five years. Application for
renewal of the waiver must be made at least 60 days before expiration.

4. Any violation of the Industrial Waste Discharge Permit or Special Use Authorization conditions may
result in the immediate revocation of the waiver.

5. The waiver will be issued to a specific user for a specific operation. A waiver shall not be reassigned,
transferred, or sold to a new owner, new user, different premises, or a new or changed operation without
the approval of the Director.
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6. Notwithstanding the language in any individual permit or any individual waiver, all permit waivers are
subject to revocation or modification by the Director subsequent to any periodic review of the
technically based local limits,

7. The Industrial User will bear the cost of any testing or evaluation deemed necessary by the Director in
evaluating any waiver or the impact of any waiver or class of waivers upon the POTW.

D - REOPENER CLAUSE

The Director may require the user to reapply or amend its Permit under the following conditions.

1. This Permit may be reopened and modified to incorporate any new or revised requirement in a National
Categorical Pretreatment Standard.

2. This Permit may be reopened and modified to incorporate any new or revised requirements resulting
from thé City of Oklahoma City reevaluating any local limit approved by the State or U.S. EPA.

3. This Permit may be reopened and modified to incorporate any applicable new or revised requirements
developed by the City, State, or U.S. EPA.

4. This Permit may be reopened and modified to permit changes or increases in discharge, as determined
by the Director,

PART 6 - STANDARD CONDITIONS
A - GENERAL CONDITIONS

I. DUTY TO COMPLY

a) It shall be unlawful for any significant industrial user to discharge wastewater into The City's POTW without
first obtaining a wastewater discharge Permit from the Director. Any violation of the terms and conditions of a
wastewater discharge Permit shall be deemed a violation of Chapter 47 and subjects the wastewater di scharge
Permittee to the fines, imprisonment and sanctions set forth herein. Obtaining a wastewater discharge Permit
does not relieve a Permittee of its obligation to comply with all Federal, State and local pretreatrent standards or
requirements or with any other requirements of Federal, State and local law.

b) All categorical and noncategorical users who claim no process discharge, total recycling of categorical and/or
non-categorical waste or the separate disposal of all categorical and/or noncategorical waste are hereby required
to obtain a Permit for Potential to Discharge. Provided however, that should the Director determine that the
categorical or noncategorical user is discharging categorical or noncategorical waste into the POTW then the
Permit for Potential to Discharge shall be revoked and the user shall be required to obtain the appropriate Permit
and meet the applicable requirements of Chapter 47.

2. DUTY TO MITIGATE

Whenever deemed necessary, the Director may require industrial users to restrict their discharge peak flow
periods, designated that certain wastewater be discharged only into specific sewers, relocate and/or consolidate
points of discharge, separate sewage waste streams from industrial waste streams, and other conditions as may be
necessary to protect the POTW and determine the industrial user's compliance with the requiremnent of Chapter
47.
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3. PERMIT MODIFICATION

The Director may modify the wastewater discharge Permit for good cause, including, but not limited to, the
following:

a)
b)

c)

4

2

h)
i)

To incorporate any new or revised federal, state or local pretreatment standards or requiremnents.

To address significant alterations or additions to the industrial user's operation, processes, or wastewater
volume or character since the time of wastewater discharge Permit issuance.

A change in the POTW that requires cither a temporary or permanent reduction or elimination of the
authorized discharge.

Information indicating that the Permitted discharge poses a threat to The City's POTW, City personnel, or
the receiving water.

Violation of any terms or conditions of the wastewater discharge Permit,

Misrepresentations or failure to fully disclose all relevant facts in the wastewater discharge Permit
application or in any required reporting.

Revision of or a grant of variance from categorical pretreatment standards pursuant to 40 CFR 403.13 as
amended,

To correct typographical or other errors in the wastewater discharge Permit.
To reflect a transfer of the fagility ownership and/or operations to a new ownet/operator.

The filing of a request by the Permittee for a wastewater discharge Permit modification does not stay any
wastewater discharge Permit condition.

4. PE

REVOCATION

Wastewater discharge Permits may be revoked for the following reasons:

2)
b)
)

d)
€)
f)
8)
h)
i)
i)
k)
D

m)

Failure to notify The City of significant changes to the wastewater character prior to discharge.
Failure to provide prior notification to The City of changed condition pursuant to Article VI,

Misrepresentation or failure to fully disclose all relevant facts in the wastewater discharge Permit
application.

Falsifying self-monitoring equipment.

Tampering with menitoring equipment.

Refusing to allow The City timely access to the facility premises and records.

Failure to meet effluent limitations.

Failure to pay fines.

Failure to pay sewer charges.

Failure to meet compliance schedules.

Failure to complete a wastewater survey or the wastewater discharge Permit application.
Failure to provide advance notice of the transfer of a Permitted facility.

Violation of any pretreatment standard or requirement, or any term, of the wastewater discharge Permit
or the provisions of Chapter 47.

Wastewater discharge Permits shall be voidable upon non-use, cessation of operations, or transfer of business ownership
without prior approval of the Director of a Permit transfer. All wastewater discharge Permits are void upon the issuance
of a new wastewater discharge Permit.
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5.  PERMIT TERMINATION

A

B.

In addition to those provisions in Section 47-306 of the Oklahoma City Code, Chapter 47, any user that
violates the restrictions, prohibitions, requirements, conditions, wastewater discharge Permits, or orders
issued pursuant to Chapter 47 is subject to discharge termination. Additionally, any user that violates
the following is subject to termination of discharge:

a) Violation of wastewater discharge Permit conditions.
b) Failure to accurately report the wastewater constituents and characteristics of its discharge.

c¢) Failure to report significant changes in operations of wastewater volume, constituents and
characteristics prior to discharge.

d) Refusal of reasonable access to the user’s premises for the purpose of inspection, monitoring
and sampling.

€) Violation of the pretreatment standards in the Oklahoma City Code, Chapter 47 (Revised
2002).

Such user will be notified of the proposed termination of its discharge and be offered an opportunity to
show cause why the purposed action should not be taken.

6. PERMIT APPEALS

Any person, including the industrial users, may petition the Director, or his designated representative, to
reconsider the terms of a wastewater discharge Permit within 30 days of its issuance.

a)

b)

c)
d)

Failure to submit a timely petition for review shall be deemed to be a waiver of the administrative
appeal.

In its petition, the appealing party must indicate the wastewater discharge Permit provision objected to,
the reasons for this objection and the alternative conditions, if any, it seeks to place in the wastewater
discharge Permit.

The effectiveness of the wastewater discharge Permit shall not be stayed pending the appeal,

If the Director, or his designated representative, fails to act within 45 days, a request for reconsideration
shall be deemed to be denied. Decisions not to reconsider a wastewater discharge Permit, not to issue a
wastewater discharge Permit, or not to modify a wastewater discharge Permit, shall be considered final
administrative action for purposes of judicial review.

Aggrieved parties who have exhausted their administrative remedies may seek Judicial review of the
final administrative wastewater discharge Permit decision by filing a complaint with the District Court
for Oklahoma County within appropriate State statute of limitations.

7.  PERMIT TRANSFER

A

Wastewater discharge Permits are issued to a specific user for a specific operation. A wastewater
Discharge Permit shall not be reassigned or transferred or sold to a new owner, new user, different
premises, or a new or changed operation without the approval of the Director. Changes in operation or
processing which result in a change in the Permit conditions, limitations, or requirements will require a
new Permit, and the existing Permit will not be reassigned. Any succeeding owner or user shall comply
with the terms and conditions of the existing Permit.

Wastewater discharge Permits may be reassigned or transferred to a new owner and/or operator only if
the Permittes gives at least 30 days advance notice to the Director; the Permit premises have not
changed; the processes and operations at the premises have not changed; and the Director approves the
wastewater discharge Permit transfer. The notice to the Director must include a written certification by
the new owner and/or operator which:
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a) States that the new owner and/or operator has no immediate intent to change the facility'’s
operations and processes.

b) Identifies the specific date on which the transfer is to occur.
¢) Acknowledges full responsibility for complying with the existing wastewater discharge Permit.

C. Failure to provide advance notice of a transfer renders the wastewater discharge Permit voidable on the
date of the facility transfer.

WASTEWATER DISCHARGE PERMIT REISSUANCE

A significant industrial user shall apply for wastewater discharger Permit reissuance a minimum of 30 days prior
to the expiration of the industrial user's existing Permit.

COMPLIANCE WITH APPLICABLE PRETREATMENT STANDARDS AND REQUIREMENTS

Compliance with this Permit does not relieve the Permittee from its obligations regarding compliance with: the
provisions of chapter 47 of the Code, any and all applicable orders, rules, regulations and permits issued
pursuant to chapter 47 of the Code; and any orders, rules, regulations, and requirements of City, State, and
Federal Permits, orders, laws, requirements, rules, and regulations including any such standards or requirements
that may become effective during the term of this Permit.

B. - OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

I.

PRETREATMENT FACILITIES

Industrial users shall provide necessary wastewater treatment as required to comply with Chapter 47 and shall
achieve compliance with all categorical pretreatment standards, local limits, and the prohibitions set out Section
47-211 and Federal Categorical Pretreatment Standards within the time to limitations as specified in Chapter 47
and by the Federal Pretreatment Regulations. Any facilities required to pretreat wastewater to a level acceptable
to the City shall be provided, operated, and maintained at the user's expense. Detailed plans showing the
pretreatment facilities and operation procedures shall be submitted to the City for review, and shall be acceptable
to The City before construction of the facility. The review of such plans and operating procedures will in no way
relieve the user from the responsibility of modifying the facility as necessary to produce an effluent acceptable to
the City under the provisions of Chapter 47. Any subsequent changes in the pretreatment facilities or method of
operation shall be reported to and be acceptable to the City prior to the user's initiation of the changes.

2. ADDITIONAL PRETREATMENT MEASURES

a) Whenever deemed necessary, the Director may require industrial users to restrict their discharge peak
flow periods, designate that certain wastewater be discharged only into specific sewers, relocate and/or
consolidated points of discharge, separate sewage waste streams from industrial waste streams, and
other conditions as may be necessary to protect the POTW and determine the industrial user's
compliance with the requirements of Chapter 47.

b)  Grease, oil and sand interceptors shall be provided by the user when, in the opinion of the Director, the
interceptors are necessary for the proper handing of wastewater containing excessive amounts of grease
and oil, or sand; except that such interceptors shall not be required for residential users. All interceptor
units shall be of type and capacity approved by the Director and shall be so located to be easily
accessible for cleaning and inspection. Interceptors may be periodically inspected by the Director.
Interceptors shall be cleaned and repaired regularly, and, as otherwise needed, by the user at the owner's
expense,
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BYPASS OF TREATMENT FACILITIES

A

)
@

"Bypass” means the intentional diversions of wastewater streams from any portion of an
industrial user’s treatment facility.

"Severe property damage" means substantial physical damage to property, damage to the
treatment facilities which cause the facilities to become inoperable, or substantial and
permanent loss of natural resources which can reasonably be expected to occur in the absence
of a bypass. Severe property damage does not mean economic loss caused by delay in
production.

An industrial user may allow any bypass to occur which does not cause pretreatment standards or
requirements to be violated, but only if it also is for essential maintenance to assure efficient operation.
These bypasses are not subject to the provision of paragraphs C and D of this section.

®
@

(1)

@

If an industrial user knows in advance of the need for a bypass, it shall submit prior notice to
the City, at least ten days before the date of the bypass if possible.

An industrial user shall submit oral notice of an unanticipated bypass that exceeds applicable
pretreatment standards to the City within 24 hours from the time it becomes aware of the
bypass. A written submission shall also be provided within five days of the time the industrial
user becomes aware of the bypass. The written submission shall contain a description of the
bypass and its cause; the duration of the bypass, including exact dates and times, and, if the
bypass has not been corrected, the anticipated time itis expected to continue; and steps taken or
planned to reduce, eliminate and prevent reoccurrence of the bypass. The City may waive the
written report on a case-by-case basis if the oral report has been received within 24 hours.

Bypass is prohibited, and the City may take enforcement action against an industrial user fora
bypass, unless:

(i) Bypass was unavoidable to prevent loss of life, personal injury or severe property
damage.

(i) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment
facilities, retention of untreated wastes, or maintenance during normal pericds of
equipment downtime.

(iii) The industrial user submitted notices as required under paragraph C of this section.
The Director may approve an anticipated bypass, after considering its adverse effects, if the

Director determines that the industrial user will meet the three (3) conditions listed in paragraph
D (1) of this section.

4. REMOVE SUBSTANCES

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control of wastewaters
shall be disposed of in accordance with section 405 of the Clean Water Act and Subtitles C and D of the

Resource Conservation and Recovery Act.

C. - MONITORING AND RECORDS

1.

CONTROL MANHOLES

Where required by the City Engineer or the Director, the owner of any property serviced by a building sewer
carrying industrial waste shall install a suitable control manhole together with such necessary meters and other
appurtenances in the building sewer to facilitate observation, sampling, and measurement of the wastes. Such
manhole shall be accessible and safely located and shall be constructed in accordance with plans approved by the
City Engineer or the Director. The manhole shall be installed by the owner, at his expense, and shall be
maintained by him so as to be safe and accessible at all times.
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2. REPRESENTATIVE SAMPLING

Samples and measurements taken as required herein shall be representative of the volume and nature of the
monitored discharge. All samples shall be taken at the monitoring points specified in this Permit and, unless
otherwise specified, before the effluent joins or is diluted by any other wastestream, body of water or substance.
All equipment used for sampling and analysis must be routinely calibrated, inspected and maintained to ensure
their accuracy. Monitoring points shall not be changed without notification to and the approval of the City of
Ollahoma City.

3. FLOW MEASUREMENTS

If flow measurement is required by this Permit, the appropriate flow measurement devices and methods
consistent with approved scientific practices shall be selected and used to ensure the accuracy and reliability of
measurements of the volume of monitered discharges. The device shall be installed, calibrated, and maintained
to ensure that the accuracy of the measurements are consistent with the accepted capability of that type of device.

Devices selected shall be capable of measuring flows with a maximum deviation of less than 10 percent from
true discharge rates throughout the range of expected discharge volumes. '

4. ANALYTICAT METHODS TQO DEMONSTRATE COMPLIANCE
All sampling and analysis required by this Permit shall be performed in accordance with the techniques

prescribed in 40 CFR Part 136 and amendments thereto, otherwise approved by EPA, or as specified in this
Permit.

5. ADDITIONAL MONITORING BY THE PERMITTEE

If the Permittee monitors any pollutant more frequently than required by this Permit, using test procedures
identified Section C.3; the results of this monitoring shall be included in the Permittee's self-monitoring reports.

6. INSPECTION, SAMPLING, AND ENTRY

The Permittee shall allow the Director of Water and Wastewater Utilities, or any authorized representative acting
in his behalf and upon the presentation of credentials and other documents as may be required by law, to:

a) Enter upon the Permittee's premises where a regulated facility or activity is located or conducted, or
where records must be kept under the conditions of this Permit;

b) Have access to and copy, at reasonable times, records that must be kept under this Permit;

) Inspectat reascnable times any facilities, equipment (including monitoring and control equipment),
practices, or operations regulated or required under this Permit;

d)  Sample or monitor, for the purposes of assuring Permit compliance, any substances or parameters at
any location; and

) Inspect production, manufacturing, fabricating, or storage area where pollutants, regulated under the
Permit, could originate, be stored, or be discharged to the sewer syster.

7. RETENTION OF RECORDS

a) The Permittee shall retain records of all monitoring information, including all calibration and
maintenance records and all original strip chart recordings for continuous monitorin g instrumentation,
copies of all reports required by this Permut, and records of all data used to complete the application for
this Permit, for a period of at least three years from the date of the sample, measurement, report or
application. This period may be extended by request of the City of Oklahoma City at any time.

b) All records that pertain to matters that are the subject of special orders or any other enforcement or
litigation activities brought by The City of Oklahoma City shall be retained and preserved by the
Permittee until all enforcement activities have concluded and all periods of limitation with respect to any
and all appeals have expired.
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8. RECORD CONTENTS
Records of sampling and analysis shall include but not be limited to:

a) The date, exact place, time, and methods of sampling or measurements, and sample preservation
techniques or procedures;

b) Who performed the sampling or measurements;
c) The date(s) analysis were performed;

d) Who performed the analysis;

¢) The analytical techniques or methods used; and
f) The results of such analysis.

9. FALSIFYING INFORMATION

Knowingly making any false statement on any report or other document required by this Permit or knowingly
rendering any menitoring device or method that is inaccurate, is a crime and may result in the imposition of
criminal sanctions and/or civil penalties.

D. - ADDITIONAL REPORTING REQUIREMENTS

1.

PLANNED CHANGES

The Permittee shall give notice to the City of Oklahoma City 30 days prior to any facility expansion,
production increase, or process modifications which results in new or substantially increased discharges
or a change in the nature of the discharge.

ANTICIPATED NONCOMPLIANCE

The Permittee shall give at least ten days advance notice, if possible, to the City of Oklahoma City of
any planned changes in the Permitted facility or activity which may result in noncompliance with Permit
Tequirements.

DATE OF SUBMITTAL

Written reports will be deemed to have been submitted on the date postmarked. For reports which are
not mailed, postage prepaid, into a mail facility serviced by the U.S. Postal Service, the date of receipt of
the report shall govern.

DUTY TO PROVIDE INFORMATION

The Permittee shall furnish to the City of Oklahoma City any information which the City of Oklahoma
City may request to determine whether cause exists for modifying, revoking and reissuing, or
terminating this Permit, or to determine compliance with his Permit. The Permittes shall also, upon
request, fumnish to the City of Oklahoma City copies of any records required to be kept by this Permit.

SIGNATORY REQUIREMENTS

All applications, reports, or information submitted to the City of Oklahoma City must contain the
following certification statement and be signed as required in Sections (a), (b), (c) or (d) below:

"Icertify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those person directly responsible for gathering
the information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations."

a) Byaresponsible corporate officer, if the industrial user submitting the reports is a corporation. For
the purpose of this paragraph, a responsible corporate officer means:
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() A president, secretary, treasurer, or vice-president of the Coiporation in charge of a
pnnc:palbusmws function, or any other person whopq-fonnssinﬂarpolicy~ordecision~

delegated to the manager in accordance with corporate procedures,
b) Bya generl partner or proprietor if the Industrial Usersubnﬁh:ingmempms is a partnership or
sole proprietorship respectively.
¢) The principal executive officer or director having responsibility for the overall operation of the
discharging facility if the Industria] User submitting the reports is a Federal, State, or local
governmental entity, or their agents,

d) Bya duly authorized representative of the individua] designated in paragraph (), (b), or (c) of this
section iff

(iii) The written authorization is submitted to the City.
&) If’ ap’authoﬁmﬁoq under paragraph (b) of this section is no Iong?r acourate because a different

IS S LOAD/, OL PLANS
8) Following evaluation, if determined by the POTW to be necessary, each user shall provide facilities
which the City a te to protect the municipal wastewater collection and

Detailed plans showing facilities and opemﬁngprocedm-estopmvideﬂﬁspmtecﬁonslmllbembnﬂmdto'
the City for review, and shall be approved by the City before construction of the facility. Additional

b) In case of an accidenta] discharge, discharge of a non-routine episodic nature, a non-customary batch
discharge, ora slug load, it is the responsibility of the User to immediately telephone the Director of the
discharge weekdays at405-297-3305 or night time and weekends at405-297-0334, after 5 pan. Monday -
Friday, on weekends, and holidays at 405-297-2255. The notification shal] include date, time, and
location of discharge, type of waste, concentration and volume, and corrective actions. Users are

¢) A written follow-up repart of the accidenta] discharge shall be filed by the Permittee with the Director of
Water and Wastewater Utilities within five days. The report shall specify:

1. Description of the accidental discharge and the cause(s) thereof: and .
. Duration of the accidental discharge, including exact dates and times of the discharge, and if not
corrected, the anticipated time the discharge is expected to continue; and
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3. All steps taken or to be taken to reduce, eliminate and prevent similar future occurrence,

d) A notice shall be permanently posted on the user's bulletin board or other prominent and accessible place
advising employees whom to call in the event of a dangerous discharge. The Permittee shall ensure that all
employees who may cause or suffer sich a dangerous discharge to occur are advised of the emergency

notification procedures.
OPERATING UPSETS

AnyPeunitteeihatatpaimcesmupsethopemﬁonsﬁﬂplmthe?ermiﬂecinat&mpomrysmof
noncompliance with the provisions of either this Permit or with any provision of Chapter 47 of the Oklahoma
City Code shall inform the City of Oklahoms City within 24 hours of becoming aware of the upset weekdays at
405-297-3805 or night time and weekends at 405-297-0334, after 5 p.m. Monday - Friday, on weekends, and
holidays at 405-297-2255.

A written follow-up report of the upset shall be filed by the Permittee with the Director of Water and Wastewater
Utilities within five days. The report shall specify:

a) Descripticn of the upset, t‘he cause(s) thereof and the upset's impact on the Permittes's compliance
status; Tt

. b) Duration of noncompliance, including exact dates and times of noncompliance, and if not corrected, the
anticipated time the noncompliance is expected to continue; and ;

c) All steps taken or to be taken toTeduce, eliminate and prevent recurrence of such an upset.

The report must also demonstrate that the treatment facility was being operated in a prudent and worknmanlike
manner,

PUB (0)

The City shall published annually, a newspaper of general circulation that provides meaningfal public
notice within the jurisdiction(s) served by the POTW, a list of all industrial users which, during the previous
twelve (12) month, were in significant noncompliance with applicable pretreatment standards and requirements.
Accordingly, the Permittes is appraised that noncompliance with this Permit may lead to an enforcément sction
and may result in publication of its name in an appropriate newspaper in accordance with Chapter 47, Section
47411, Revised 2002. The term "significant noncompliance” shall mean:

)  Chronic violations of wastewater discharge limits, defined here as those in which 66 percent or more of
Wwastewater measurements taken during a six-month period exceed the daily maximum limit or average
limit for the same pollutant parameter (by any magnitude) a numeric Pretreatment Standard or
requirement, including instantanesus limits, as defined by 40 CFR 4033 ().

b)  Technical review criteria (TRC) violations, defined here as those in which 33 percent or more of
wastewater measurements taken for each pollutant parameter during 2 six-month period equal or exceed
the product of the numeric Pretreatment Standard or Requirement, including instantaneous limits,
as defined by 40 CFR 403.3(1) multiplied by the applicable criteria (1.4 for BOD, TSS, fats, oilsand
grease, and 1.2 for all other pollutants except pH).

¢}  Any other violation of a Pretreatment Standard or Requirement as defined by 40 CFR 403.3 @
(daily maximum, long-term average, instantaneous Hmit, or narrative standard) the City POTW)
believes has caused, alone or in combination with other discharges, interference or pass-through
{including endangering the health of City personnel or the general public.

d)  Anydischarge of pollutants that has caused imminent endangerment to the public or to the environment,
or has resulted in the City's exercize of its emergency authority to halt or prevent such discharge.

¢)  Failure to meet, within 90 days of the scheduled date, a compliance schedule milestone contained in a
wastewater discharge Permit or enforcement order for starting construction, completing construction, or
attaining final compliance. - : )

f)  Failure to provide, within 30 days after the due date, any required reports, including the baseline
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monitoring report, 90-day compliance reports, periodic self-monitoring reports, and reports on
compliance with compliance schedules.

g)  Failure to accurately report noncompliance,

h)  Any other violation(s), which may incinde a violation of Best Management Practices, the City
(POTW) determines will adversely affect the operation or implementations of the local pretreatment
program. ’

CIVIL AND CRIMINAL LIABILITY

Nothing in this Permit shall be constructed to relieve the Permittee from civil and/or criminal penalties for
noncompliance under the Oklahoma City Code, Chapter 47, Section 47-62 and Section 47-63 or State or Federal
laws or regulations.

PENAL FO T3 F P ONS
a) Any user who is found to have violated or failed to comply with any permit provision, order of the Director,

any provision of this chapter, or with any order, rule, regulation or permit issued hercunder, and any user or
person who has introduced into the POTW any substance which causes personal injury or property damage,
or knowingly made any false statements, representations, or certifications in any application, record, report,
plan or other documentation filed or required to be maintained, pursuant to this chapter, wastewater
discharge permit or order; and any user or person who falsifies, tampers with or kmowingly renders
inaccurate any monitoring device or method required under this chapter, shall be guilty of an offense against
the City. Each and every day on which a violation or failure shall occur or continue shall be deemed a
Separate and distinct offense. In addition to the penalties provided herein, the City may recover reasonable
attorneys’ fees, court costs, court reporters’ fees and other expenses of litigation by appropriate suit at law or
in equity against the person found to have violated or failed to comply with this chapter or any order, rule,
regulation or permit issued hereunder. The issuance or collection of an administrative fee or charge or the
assessment or collection of costs, as may also be provided for in this Code, shall not be a bar to or be a
Pprerequisite for taking any other administrative or criminal action against the user or person.

b) Any person violating any provision of this chapter shail, upon conviction, be guilty of a Class “a” offense.
Any person violating any provision of this chapter knowingly and willfully shall, upon conviction, be guilty
of'a Class “b” offense. For any second or subsequent offense and upon proof of conviction, said person
shall be guilty of a Class *b” offense.,

OVERY O STS IN

a)  The City may recover reasonable atiomeys' fees, court costs, reporters' fees and other expenses of
litigation by appropriate suit at law or in equity against any person for the enforcement of permit
requirements, enforcement of the Code, for an action to enjoin a breach of a permit or enforcement of
the Cede, or for the prevention or cessation ofa discharge of wastewater into the City’s POTW or upon
any land or into any waters within the City.

b)  Indetermining the amount of civil liability, the City may allege all relevant circumstances including, but
not limited to, the extent of harm caused by the violation, the magnitude and duration, any economic
benefit gained through the user's violations, corrective actions by the user, the compliance history of the
user, and any other factor as justice requires.
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CHARGES AND FEES FOR THE TREATMENT OF INDUSTRIAT, WASTE

1. The sewer user charge effective October 1, 2010 shall be $3.37 per thousand (1,000) gallons of wastewater as

determined from the meter records of the Water Utilities Department, Non-residential accounts shall have said
user charge a;g:lhed to total water consumption or to the effluent from the establishment, if an approved metering
system is installed.

. The surcharge for industrial users shall be calculated and imposed according to the following schedule:

The surcharge for each milligram per liter (mg/l) of B.O.D. in excess of two hundred and fifty milligrams
liter (250 mgt), effective October 1, 2010, shall be $2.88 per one (1) million-gallons. The surcharge for eap:;
milligram per liter (mg/1) of Total Suspended Solids in excess of thres hundred milligrams per liter (300 mg/l),
effestive October 1, 2010, shall be $2.02 per one (1) million gellons of wastewster as determined from the meter
records of the Water Utilities Department.

. Schedule of Fees
Zem  Schedule of Fess | Anug] Cost
A, Categorical Pollutant Discharge Permit (N ew) $500.00
B. Categorical Pollutant Discharge Permit (Renewal or
Existing Modified) o 250.00
C. Non-Categorical Pollutant Discharge Permit New) 50.00
D. Non-Categorical Pollutant Discharge Permit (Renewal or
Existing Modified) 25.00
E. Filing Appeals . 100.00
F. Categorical Pollutant Potential 1o Discharge Permit (New) 250.00
G. Categorical Pollutant Potential to Discharge Permit
(Renewal or Existing Modified) 125.00
H Non-Categorical Pollutant Potential to Discharge Permit (New) 50.00
L Non-Categorical Pellutant Potential to Discharge Permit
(Renewal ar Existing Modified) 25.00
J. Private Water/Sewer Meter Inspection (Verification/
Reverification) 50.60
K. Emergency Industrial Waste Disposal Inspection ) 50.00
L. Requested Categorical Pretreatment Facility Inspection 50.00 -
M. Duplication of an approved Permit 10.00
N. = Change of Name/Permittee Due to Change in Ownership (With
no Change in Operation) , . 2500
0. Reproduction of Federal Regulations/
Other Requested Material 0.25 each one-sided Page
8-12x1lor8-1/2x 14)
P. Non-significant categorical industrial user permit (new) 250.00
Q. Non-significant categorical industrial user permit {renewal or modified) 125.00

. The City may adopt additicnal Charges and Fees that the City deems necessary to carry out the Requirement of

the Pretreatment Program.
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INTRODUCTION

The purpose of this appendix is to demonstrate that the proposed liner system design
exceeds the requirements of OAC 252:515-11-2(c). The proposed composite liner system
at the site includes the addition of a geosynthetic clay liner (GCL) to the Oklahoma
Department of Environmental Quality (ODEQ) standard Subtitle D liner system set forth
in OAC 252:515-11-2(b).

Typical details of the liner system are provided in Appendix M-1. The MULTIMED
modeling included in Appendix M-2 demonstrates that the Maximum Concentration
Levels (MCLs) of the Appendix B constituents referenced in OAC 252:515-11-2(c) will
not be exceeded at the relevant point of compliance (POC). This demonstration is made
by calculating the Dilution Attention Factor (DAF). The DAF must be higher than 260 to
ensure that the constituents of concern will not exceed the MCLs at the point of
compliance. The lowest calculated DAF of 8,643 is over 33 times higher than the
minimum required DAF of 260. Numerous conservative assumptions were made for the
liner system design demonstration. A summary of these assumptions and the results of
the liner system design demonstration are provided in Tables 1-1 and 1-2.
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Table 1-1

Major Assumptions Used to Determine Model Input Parameters

Unsaturated Zone Thickness 0

The unsaturated zone above the groundwater table is
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