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1 INTRODUCTION

30 TAC §330.63(a)

This site development plan provides the criteria used in the selection and design of this
facility for the safeguarding of the health, welfare, and physical property of the public and
environment through consideration of the geology, soil conditions, drainage, land use,
zoning, adequacy of access roads and highways, and other considerations specific to
this facility.
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2 GENERAL FACILITY DESIGN

30 TAC §330.63(b)

The general facility design information is included in Attachment B. Attachment B
provides details about facility access control as required by §330.63(b)(1), a generalized
process design and working plan of the facility that describes waste movement as
required by §330.63(b)(2), a description of how solid waste processing facilities will be
designed to facilitate proper cleaning as required by §330.63(b)(3), a description of how
all liquids resulting from the operation of solid waste processing facilities will be disposed
of in a manner that will not cause surface water or groundwater pollution as well as the
treatment of wastewaters resulting from the process or from cleaning and washing as
required by §330.63(b)(4), and a general discussion of endangered and threatened
species as required by §330.63(b)(5).
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3 FACILITY SURFACE WATER DRAINAGE REPORT
30 TAC §330.63(c)

The facility surface water drainage design report is included in Attachment C.
Attachment C demonstrates how the facility is designed to meet the drainage and flood
control requirements of §330.63(c) and §§330.303, 330.305, and 330.307. The surface
water drainage design report includes analyses of the existing conditions,
postdevelopment conditions, and design of the surface water management system,
including final cover drainage facilities, perimeter drainage channels, and ponds, and
also includes an erosion and sediment control plan for all phases of landfill development.
The facility surface water drainage design report demonstrates that current drainage
patterns will not be adversely altered and that the facility is not located within the
100-year floodplain.
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4 WASTE MANAGEMENT UNIT DESIGN

30 TAC §330.63(d)

The waste management unit design information is included in Attachment D.
Attachment D demonstrates how the facility was designed to meet §330.63(d)(4) for
landfill units. The waste management unit design includes provisions for all-weather
operations, proposed landfill method, elevation of deepest excavation, maximum
elevation of waste and final cover, waste disposal rate and operating life of the landfill,
landfill unit cross sections, construction and design details of the landfill unit, and the
liner quality control plan. The landfill liner system has been designed to meet the
requirements of §330.331(d) and the requirements of §330.337 for special liner design
constraints as related to construction of a passive dewatering system to reduce
hydrostatic forces on the liner during construction. In addition, Attachment D includes
the geotechnical design report for the facility, the liner quality control plan, final cover
quality control plan, and contaminated water management plan.
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5 GEOLOGY REPORT

30 TAC §330.63(e)

The geology and soil information is included in Attachment E. Attachment E provides
the descriptions of the regional geology and hydrogeology, geologic process, regional
aquifers, subsurface investigations, geotechnical properties of subsurface soils, and fault
and seismic conditions.
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6 GROUNDWATER SAMPLING AND ANALYSIS PLAN
30 TAC §330.63(7)

The groundwater sampling and analysis plan is included as Attachment F. Attachment F
provides the information required by §330.63(f) and §§330.401 through 330.421. The
groundwater monitoring plan includes the point of compliance, contaminant pathway
analysis, groundwater monitoring program, detection monitoring program, and
groundwater sampling and analysis plan.
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7 LANDFILL GAS MANAGEMENT PLAN

30 TAC §330.63(g)

The landfill gas management plan is included as Attachment G. Attachment G provides
the information required by §330.63(g) and §330.371. The landfill gas management plan
includes the requirements for landfill gas monitoring at the landfill perimeter and in on-
site structures, and procedures to be implemented in the event that concentrations of
methane in excess of the regulatory limits are measured at the facility permit boundary
or in on-site structures.
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8 CLOSURE PLAN

30 TAC §330.63(g)

The closure plan is included as Attachment H. Attachment H provides the information
required by §330.63(h), §330.453, and §330.457. The closure plan includes the
procedures for closure of the facility following final acceptance of waste and certification
of final closure. The closure plan describes the final cover system, closure procedures,
final cover quality control plan, and a closure schedule.
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9 POSTCLOSURE PLAN

30 TAC §330.63())

The postclosure plan is included as Attachment |. Attachment | provides the information
required by §330.63(i), §330.463, and §330.465. The postclosure plan includes the
procedures for postclosure care maintenance and postclosure care certification. The
postclosure plan describes the postclosure care activities, persons responsible for
conducting postclosure care activities, and postclosure land use.
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10 COST ESTIMATES FOR CLOSURE AND POSTCLOSURE
CARE

30 TAC §330.63()

The cost estimates for closure and postclosure care are included as Attachment J.
Attachment J provides the information required by §330.63(j). The detailed cost
estimate for closure meets the requirements of §330.503. The detailed cost estimate for
postclosure care meets the requirements of §330.507. This plan also provides
procedures to adjust the cost estimates during the life of the facility and provides the
evidence of financial assurance.
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1 FACILITY ACCESS

30 TAC 330.63(b)(7)

Access to the Chisholm Trail Disposal (CTD) Landfill will be provided by an entrance road
from CR 4668 approximately 600 feet west of the intersection of CR 4668 and CR 4659.
Access to the facility will be controlled by a perimeter fence along the permit boundary
and locking gate at the site entrance. The fence and gate will prevent the entry of livestock,
protect the public from exposure to potential health and safety hazards, and discourage
unauthorized entry or uncontrolled disposal of solid waste or prohibited materials.

Entry to the active portion of the site will be restricted to designated personnel, approved
waste haulers, properly identified persons whose entry is authorized by site management,
and TCEQ personnel. Visitors may be allowed on the active area only when accompanied
by a site representative. Signs will be located along the entrance road directing traffic to
the gatehouse. The gate attendant will restrict site access to authorized vehicles and direct
these vehicles appropriately. Waste hauling vehicles will be directed to appropriate fill
areas by signs located along the landfill haul road and access road. These vehicles will
deposit their loads and depart the site. Private, commercial, or public solid waste vehicles
will not be allowed access to any areas other than the active portion of the landfill. Site
personnel will provide traffic directions as necessary to facilitate safe movement of
vehicles. Within the site, signs will be placed along the landfill haul road and access road
at a frequency adequate for users to be able to determine where the disposal area
locations are, and which roads are to be used. Roads not being used for access to disposal
areas will be blocked or otherwise marked for no entry.

Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Part lll, Attachment B



2 WASTE MOVEMENT

30 TAC 330.63(b)(2)

The CTD Landfill will dispose of municipal solid waste and Class 2 and Class 3 industrial
solid wastes consisting of construction or demolition waste, brush, and rubbish as defined
by §330.3. The landfill will not accept for disposal putrescible wastes, conditionally exempt
small-quantity generator waste, household wastes, grease or trap wastes, sludges,
septage, or other liquid wastes, lead acid storage batteries, used motor vehicle oil, used
oil filters whole used or scrap tires, refrigerators, freezers, air conditioners or other items
containing chlorinated fluorocarbons (CFC), bulk or noncontainerized liquid waste from
non-household sources, regulated hazardous waste, polychlorinated biphenyls (PCB)
waste, radioactive materials, or other wastes prohibited by TCEQ regulations. Procedures
for waste acceptance, handling, processing, and disposal are provided in Part IV.

Waste disposal facilities include a waste disposal area, large item staging area, reusable
materials staging area, citizen’s convenience area, and wood waste mulching area.
Appendix B1 includes a waste flow diagram, schematic drawings, and details that depict
disposal and materials staging activities.

Waste movement through the facility is depicted on Drawing B.1 and a waste disposal
material staging plan is provided on Drawing B.2. As waste enters the facility via the
entrance road, the attendant will observe the incoming waste, conduct waste screening
and weighing, and document incoming waste. The attendant will be familiar with the rules
and regulations governing the various types of waste that can or cannot be accepted into
this facility and will direct the waste hauler to the appropriate waste disposal or material
staging area. The site personnel will also have the authority to reject prohibited wastes
and have the rejected waste removed by the waste haul vehicle or transporter immediately
upon discovery. Trained personnel will observe waste unloading at the active working face
and large item staging area and will have the authority and responsibility to reject loads
which contain prohibited wastes. The working face personnel will also have the authority
to have unauthorized and prohibited waste removed by the waste haul vehicle or
transporter immediately upon discovery.

The waste disposal area will have a constructed liner system as described in Attachment
D. A staging area for large items and white goods and a wood waste mulching area may
be provided over lined areas near the active working face. The large item staging area is
shown on Drawing B.3. Large items and white goods include items such as ovens,
dishwashers, freezers, air conditioners, and other large items. Runon or runoff from the
area will be contained within the active area and handled as contaminated water, as
discussed in Part V. These items will be disposed of after CFCs have been removed in
accordance with all applicable regulatory requirements and within 10 days of acceptance
at the facility. The wood waste mulching area will include source-separated yard
trimmings, brush, and clean wood materials. Materials will be chipped and mulched in
small piles and will be managed to prevent fire, safety, or health hazards in accordance
30 TAC §330.209(a). Periodically, a third party contractor will be called to the site to grind
and transport the wood waste material off-site for re-use. Wood waste mulch will be
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re-used within the facility or transported for off-site re-use within 90 days of acceptance at
the facility.

Source-separated inert materials such as brick, concrete, rubble, aggregate, and
reclaimed asphalt pavement may be staged at the facility for use on facility access roads,
staging areas, and drainage structures. The reusable materials staging area will be
located above existing lined areas and will be relocated periodically as the active working
face moves. The size of the stockpiles will vary depending on the amount of materials
received. Since brick, concrete, rubble, aggregate materials, and reclaimed asphalt
pavement are inert, their staging will not create a public health hazard or nuisance, and
separate management of runon and runoff from rainfall in this area will not be required.
Since these inert materials will continuously be reused for site operations, there is no time
limit on the staging of these materials. Reclaimed asphalt pavement that contains
asbestos will not be used and will not be accepted.

The Citizen’s Convenience Area will be located within limits of the waste management unit
beside the access road. The Citizen's Convenience Area will consist of 30 cy roll off boxes
as depicted on Drawing B.4. The roll off boxes will be emptied at the working face.
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3 SANITATION

30 TAC §330.63(b)(3)

The solid waste material staging areas include the large item staging area, reusable
materials staging area, and wood waste mulching area. Each of these facilities is designed
to facilitate proper cleaning and comply with the surface water drainage requirements of
§330.303.

Runoff of contaminated water from the large item staging area will be prevented by
containment berms as shown on Drawing B.3. Contaminated water will be disposed of in
accordance with Attachment D6. Surface water runon and runoff controls are not required
for inert materials in the reusable materials staging area. The wood waste mulching area
will consist of small piles managed to prevent litter and control fire, health hazards, and
safety in accordance with §330.209(a). There are no water runon and runoff control, or
additional sanitation controls required.
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4 WATER POLLUTION CONTROL

30 TAC 330.63(b)(4)

The material staging areas will be maintained and operated to manage runon and runoff
during the peak discharge from the 25-year storm event and will prevent the off-site
discharge of waste material. Surface water in and around each material staging area, as
applicable, will be controlled to minimize surface water running onto, into, and off these
areas. Since all contaminated water will be managed in a controlled manner, as discussed
above, surface water and groundwater will be protected. The landfill will not discharge
contaminated water off-site or into waters of the United States without obtaining specific
written authorization from the TCEQ, prior to any discharge. The landfill and its material
staging areas will be operated consistent with §330.15(h)(1)-(4) regarding discharge of
solid wastes or pollutants into waters of the United States.

The design of the landfill and the surface water management system for the facility will
prevent the discharge of solid waste, pollutants, dredged, or fill material and non-point
source pollution that would violate any of the provisions referenced in §330.15(h). The
facility has been designed to keep contaminated surface water separated from
uncontaminated stormwater runoff. The contaminated water will not be discharged to the
surface water management system to be constructed at the site.
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5 ENDANGERED SPECIES PROTECTION

30 TAC §330.639(b)(5)

An evaluation of endangered or threatened species at the site was conducted by
Integrated Environmental Solutions, LLC and is provided in Part I, Appendix IIE. Based
on the evaluation the facility and operation of the facility will not result in the destruction
or adverse modification of the critical habitat of endangered or threatened species and will
not cause or contribute to the taking of any endangered or threatened species.
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1 FACILITY SURFACE WATER DRAINAGE REPORT
30 TAC §330.63(c) and §§330.301-330.307

The facility surface water drainage report has been prepared consistent with the
requirements of §330.63(c) and §330.301 through 330.307. The facility design complies
with the requirements of §330.303(a)-(b) concerning the management of runon and runoff
during peak discharge of a 25-year rainfall event, the prevention of off-site discharge of
waste and feedstock materials, and the control of surface water discharge in and around
the facility.

1.1 Drainage Analysis and Design

The drainage analysis and design of the facility includes calculations and demonstrations
consistent with the requirements of §330.63(c), and §330.301-330.305. The attachment
includes a comparison of surface water runoff from the existing condition to the
postdevelopment condition at each location where surface water enters or exits the permit
boundary for the 25-year, 24-hour rainfall event. The existing condition for this evaluation
is defined as the current existing site conditions. The postdevelopment condition for this
evaluation is defined as the landfill completion plan. The comparison between the existing
condition and the postdevelopment condition, included in Attachment C1, Section 7,
demonstrates that the proposed landfill will not adversely alter the existing drainage
patterns. In addition, this attachment includes the drainage design for the final cover
system, drainage swales, chutes, perimeter channels, and detention ponds. The drainage
analysis is provided in Attachment C1.

1.2 Flood Control Analysis

A flood control analysis consistent with the requirements of §330.63(c)(2) and §§330.301-
330.307 demonstrates that the proposed landfill will not adversely impact the flooding
conditions of the receiving channel and that the landfill footprint will not be located within
the 100-year floodplain. Since the waste management unit will not be located within the
100-year floodplain, the levees referenced in §330.307 are not necessary to protect the
facility from a 100-year frequency flood or otherwise prevent the washout of solid waste
from the facility. The flood control analysis is provided in Attachment C2.

1.3 Drainage System Plans and Details

Attachment C3 provides the plans and details for the proposed drainage system consistent
with §330.63(c) and §§330.301-330.305.

Biggs & Mathews Environmental 1 Chisholm Trail Dispsoal Landfill
Technically Complete, September 2025
Part Ill, Attachment C



CHISHOLM TRAIL DISPOSAL LANDFILL
WISE COUNTY, TEXAS
TCEQ PERMIT NO. MSW 2421

TYPE IV PERMIT APPLICATION

PART Il - SITE DEVELOPMENT PLAN
ATTACHMENT C1
DRAINAGE ANALYSIS AND DESIGN

Prepared for
Chisholm Trail Disposal, LLC

September 2025
Technically Complete

9 i 7
h-o. 103826 . f
% R

S/ONAL 1) “"7/2_3/1_025

Biggs & Mathews\Enwronmental Inc.
Firm Registration No. F-256

Prepared by

BIGGS & MATHEWS ENVIRONMENTAL
1700 Robert Road, Suite 100 ¢ Mansfield, Texas 76063 ¢ 817-563-1144

TEXAS BOARD OF PROFESSIONAL ENGINEERS AND LAND SURVEYORS TEXAS BOARD OF PROFESSIONAL GEOSCIENTISTS
FIRM REGISTRATION NO. F-256 AND No. 10194895 FIRM REGISTRATION NO. 50222



3

<. 103826 _.-EJ

WG LIRS F

\\\E\\_\
Biggs & Mathews Environmental, Inc.

CONTENTS Firm Registration No. F-256

1 INTRODUGCTION ..covuvsmsnsesnsvunsinsssinsnsaissssssnssinsisssssnns vonssios soiss vsss ske s maaienesaaanesvases 1
2 METHODOLOGY icuciicanensuismimimnsussnmosinmnsmss cvins s oo i v iassassss i iy o isaianms 3
3 EXISTING CONDITION.........ccceeussinesassssasnseremssnsnnnnssnnssssssssessnsansssnsnsssnnssssensannssnnns 6
4 POSTDEVELOPMENT CONDITION.......ccccccmmmmmmcemsinisnmnssssssssssssssesssssassssnennns 7
5 PROPOSED DRAINAGE SYSTEM DESIGN ........ccccciniinininisessnsmssssesssneninens 8
6 EROSION AND SEDIMENTATION CONTROL.......cccccieimmirecmemnnircssssensennnnnens 10
7 EXISTING /POSTDEVELOPMENT COMPARISON.........cocccenimmmmecrnrrennnenninenns 12
8 CONCLU STONS iissvsnsunssnusinissnsssssesvainssismnsas s s isssassmansns bises s aasms i 13

APPENDIX C1A — EXISTING CONDITION/POSTDEVELOPMENT COMPARISON
APPENDIX C1B — EXISTING CONDITION HYDROLOGIC CALCULATIONS
APPENDIX C1C — POSTDEVELOPMENT HYDROLOGIC CALCULATIONS
APPENDIX C1D — PERIMETER DRAINAGE SYSTEM DESIGN

APPENDIX C1E - FINAL COVER DRAINAGE STRUCTURE DESIGN

APPENDIX C1F — INTERMEDIATE COVER EROSION AND SEDIMENTATION
CONTROL PLAN

APPENDIX C1G - INTERMEDIATE COVER EROSION CONTROL STRUCTURE
DESIGN

Biggs & Mathews Environmental ii Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Part lll, Attachment C1

WML 57/ /502



1 INTRODUCTION

30 TAC §330.63(c) and §§330.301-330.305

The Chisholm Trail Disposal Landfill will be located north of the West Fork Trinity, within
the Trinity River Basin.

1.0 Purpose

The drainage analysis and design includes demonstrations consistent with the requirements
of 30 TAC Chapter 330, §330.63(c) and §§330.301-305. Drainage calculations are included
in the appendices. Drainage design plans and details are included in Attachment C3.

1.1 Existing Condition/Postdevelopment Comparison

Appendix C1A includes drainage area maps that delineate the drainage areas that
contribute surface water runoff at the permit boundary and provide a summary of the peak
flow rate, volume of runoff, and runoff velocity at locations along the permit boundary for
the existing and postdevelopment conditions. Appendix C1A also includes a table
summarizing the existing/postdevelopment boundary analysis comparison and a regional
analysis of the West Fork Trinity River.

1.2 Existing Condition Hydrologic Calculations

The existing condition hydrologic and hydraulic evaluation included in Appendix C1B
represents the existing site conditions. The analysis includes delineation of drainage area
CA1, which contributes surface water runoff at CP1. Stormwater from CAZ2 is retained in
onsite ponds and depressions resulting from soil mining operations. Discharge at CP2 is
assumed to be zero in the analysis even though the soil mining operation is permitted to
discharge at this location by their industrial stormwater permit. The hydrologic analysis
presents the hydrologic calculations at the permit boundary.

The results of the existing conditions hydrologic evaluation are provided on the existing
condition boundary analysis summary, which shows the 25-year peak flow rate, volume
of runoff, and peal runoff velocity at comparison locations along the permit boundary.
Comparison point CP3 is a cross-section location on the West Fork Trinity River. A
regional analysis of the West Fork Trinity River is provided to establish a baseline for
evaluating the relative contribution of postdevelopment stormwater discharges to the river.

1.3 Postdevelopment Hydrologic Calculations

The postdevelopment hydrologic and hydraulic evaluation included in Appendix C1C
represents the proposed final closure landfill configuration. The analysis includes
delineations of drainage areas that contribute surface water runoff at the comparison points
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along the proposed permit boundary. The analysis represents the hydrologic calculations as
defined by the landfill completion plan.

The results of the evaluation are provided on the postdevelopment boundary analysis
summary, which shows the 25-year peak flow rate, volume of runoff, and peak runoff
velocity at the comparison locations along the proposed permit boundary. The
postdevelopment hydrologic evaluation was incorporated into the regional analysis of the
West Fork Trinity River to demonstrate that the postdevelopment drainage condition does
not adversely alter existing drainage patterns.

1.4 Perimeter Drainage System Design

Appendix C1D presents the hydraulic design of the perimeter drainage system. The
perimeter drainage plan shows the locations of the perimeter drainage channels and the
detention pond. The detention pond is designed to provide the necessary storage and
outlet control to mitigate impacts to the receiving channels downstream. The perimeter
channels are designed for the 25-year, 24-hour storm event.

1.5 Final Cover Drainage Structure Design

Appendix C1E provides the design of the permanent final cover drainage structures (i.e.,
chute and swale system). The calculations demonstrate that the structures are designed
to convey runoff produced from the 25-year storms, to provide erosion protection, and to
control sediment loss from the final cover condition.

1.6 Intermediate Cover Erosion and Sedimentation Control
Plan

Appendix C1F provides a detailed erosion and sediment control plan during the
intermediate cover phase of development.

1.7 Intermediate Cover Erosion Control Structure Design

Appendix C1G provides the supporting documentation to evaluate and design temporary
erosion and sediment control structures for the intermediate cover phase of landfill
development.

Biggs & Mathews Environmental 2 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Part 11, Attachment C1



2

METHODOLOGY

2.0

30 TAC §330.305(f) and §330.305

Concepts and Methods

The hydrologic and hydraulic methods employed in this study are consistent with the
TCEQ regulations. The United States Army Corps of Engineers (COE) HEC-HMS
computer program was used to compute peak flow rates and to determine water surface
profiles. The Rational Method and the methods defined in the TxDOT Hydraulic Design
Manual, September 2019, were used to design the final cover drainage system and
erosion control features. Analyses of the peak flow rates, water surface profiles, and
drainage design for these conditions proceeded in the following sequence:

Maps were prepared that provided information about the surface water runoff
characteristics of the existing conditions contributing drainage areas. These maps
are included in Appendix C1B.

Surface water runoff hydrographs for the existing condition were developed using
HEC-HMS. The existing condition HEC-HMS evaluation is included in Appendix
C1B.

Maps were prepared that provide information about the surface water runoff
characteristics of the postdevelopment final cover drainage conditions for the
Chisholm Trail Disposal Landfill. These maps are included in Appendix C1C.

Surface water hydrographs for the postdevelopment condition, including the
perimeter drainage channels and detention ponds were evaluated using
HEC-HMS. The postdevelopment evaluation is included in Appendix C1C.

Perimeter channels were modeled using HEC-HMS and Manning’s Equation.
Runoff hydrographs from drainage areas that contribute surface water runoff to the
perimeter drainage system were routed through the perimeter channels, which
include ponds, using HEC-HMS. Peak flow rates at specific stations were taken
directly from HEC-HMS. Narrative discussing the perimeter drainage system
design, which includes the evaluation of the existing and proposed surface water
drainage features, is included in Appendix C1D.

Final cover drainage systems were evaluated for capacity and erosion loss using
the Rational Method and the methods defined in the TxDOT Hydraulic Design
Manual, September 2019. Final cover drainage systems calculations are included
in Appendix C1E.

Intermediate cover erosion and sediment control plan and structure design were
evaluated for capacity and erosion loss using the Rational Method and the
methods defined in the TxDOT Hydraulic Design Manual, September 2019.
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2.1

211

Intermediate cover erosion and sediment control plans are included in
Appendix C1F and C1G.

Hydrologic and Hydraulic Modeling

HEC-HMS

The COE HEC-HMS program was developed to simulate the surface water runoff
response of a watershed. The HEC-HMS model represents a watershed as a network of
hydrologic and hydraulic components. The modeling process results in the computation
of stream-flow hydrographs at desired locations in the watershed. The following
assumptions were made as part of the hydrologic modeling process:

2.2

The foll

Precipitation is distributed uniformly and with constant intensity over the
watershed.

The watershed is divided into three separate processes: loss, transform, and
baseflow. Part of the precipitation falling on the land surface is lost due to
infiltration and is represented with a loss method. Rainfall that does not infiltrate
becomes direct runoff and moves across the watershed surface or through the
upper soil horizons and eventually reaches the watershed outlet. All runoff
processes are represented as pure surface routing using a transform method.
Groundwater contributions to channel flow are called baseflow and are not
considered due to the brief duration of the hydrologic modeling simulation.

The Espey “10-Minute Method” was used to estimate Snyder Parameters for
watershed areas.

Hydrologic Elements Naming Convention

owing naming convention was used in the existing condition and

postdevelopment hydrologic evaluations:

CA - drainage area in the existing condition

DA - drainage area within the proposed permit boundary, postdevelopment
condition

OS - drainage area outside of the permit boundary

R - designates a reach that conveys runoff through a given drainage area
(example: R1 conveys runoff through drainage area DAO1)

CP - comparison point where surface water runoff exits the permit boundary
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J- junction

POND — designates a pond (example: PAO1 is within drainage area Pond in the
postdevelopment condition.)
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3 EXISTING CONDITION

The permit boundary, as shown in Appendix C1A on Drawing C1A.1, was used to evaluate
the existing condition and postdevelopment runoff conditions. The postdevelopment
condition runoff summary is shown on Drawing C1A.2. The existing condition hydrology
calculations are provided in Appendix C1B. Discharge values at the comparison points
along the permit boundary, as shown on Drawing C1A.1, were determined for the existing
condition. Under existing conditions, only drainage area CA1 contributes surface runoff
to the permit boundary at CP1. Stormwater from drainage area CA2 is retained in onsite
ponds and depressions. The industrial stormwater permit for the soil mining operation
allows pumping water to the West Fork Trinity River at CP2. The industrial stormwater
permit does not specify a maximum discharge flow rate at CP2.

Discharge points CP1 and CP2 are located outside of the 100-year floodplain as shown
on Drawings C1A.1 and C1B.1. The facility permit boundary was intentionally established
outside of the FEMA-designated 100-year floodplain. Since both discharge points are
outside of the 100-year floodplain, site surface discharges will not be hindered by the 100-
year flood.

Comparison point CP3 is a cross-section location on the West Fork Trinity River. A
regional analysis of the West Fork Trinity River was performed at a section immediately
south of the site. This analysis establishes a baseline for evaluating the relative
contribution of postdevelopment stormwater discharges to the river.
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4 POSTDEVELOPMENT CONDITION

The postdevelopment condition drainage areas that contribute runoff to the permit boundary
are delineated in Appendix C1A on Drawing C1A.2. Discharge values at the comparison points
along the permit boundary as shown on Drawing C1A.2 were determined for the
postdevelopment condition. Postdevelopment hydrology calculations are provided in Appendix
C1C.

No stormwater runoff enters the site along the permit boundary. Stormwater runoff exits the
permit boundary at two locations CP1 and CP2 on the southern portion of the site. During minor
rainfall events Pond 1 retains all surface water runoff from the final cover of the waste disposal
areas which is consistent with existing drainage conditions. For the 25-year, 24-hour rainfall
event, an 18-inch concrete pipe culvert with an outlet elevation of 668 msl, approximately 9-
feet above the Pond 1 bottom, is used to meter runoff to CP2. A 50-foot-wide channel 2-feet
deep will route surface water runoff from CP2 to the floodway of the West Fork Trinity River,
within the property limits of the Chisholm Trail Disposal Landfill.

The postdevelopment hydrologic evaluation was incorporated into the regional analysis of the
West Fork Trinity River at CP3, a cross-section crossing the floodplain of the river, to
demonstrate that the postdevelopment drainage condition does not adversely alter existing
drainage patterns.
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5 PROPOSED DRAINAGE SYSTEM DESIGN
30 TAC §330.63(c)(1), §330.303 and §330.305(a)—()

The proposed drainage system will consist of drainage swales, chutes, perimeter channels,
detention ponds, and outlet structures. The facility has been designed to prevent discharge of
pollutants into waters in the state or waters of the United States, as defined by the Texas Water
Code and the Federal Clean Water Act, respectively. Prior to commencement of landfill
operations, the facility will submit a notice of intent to qualify for coverage under the Texas Pollutant
Discharge Elimination System (TPDES), consistent with General Permit No. TXR050000 relating
to stormwater discharges associated with industrial activity. Landfills are authorized under the
General Permit.

5.0 Perimeter Drainage System Design

The perimeter drainage system is designed to convey the 25-year runoff from the developed
landfill consistent with TCEQ regulations. The perimeter channel system design calculations are
referenced in Appendix C1D. The perimeter drainage structure plans are included in Attachment
C3.

The detention pond is designed to provide the necessary storage and outlet control to mitigate
impacts to the receiving channels downstream of the Chisholm Trail Disposal Landfill. Detention
pond design parameters are referenced in Appendix C1D, as included in the hydraulic modeling
for postdevelopment conditions in Appendix C1C. The detention pond details are shown in
Attachment C3.

5.1 Final Cover Drainage Structure Design

Stormwater runoff will be collected in swales, located near the upper grade break on the landfill
and on the 4:1 (horizontal to vertical) side slopes, leading to drainage letdown structures or chutes
on the 4:1 side slopes and to the perimeter drainage system. The perimeter drainage system will
be constructed as each sector is developed.

The final cover drainage system swales and chutes are designed to convey the 25-year peak flow
rate. These swales, channels, and chutes will also reduce maintenance at the site after closure
by minimizing erosion. The final cover erosion control design calculations are included in Appendix
C1E. The final cover design, showing the locations of the drainage swales, chutes, and final cover
drainage structure details, is illustrated in Appendix C1E.

The chutes are designed to convey the 25-year, 24-hour peak flow rate. The chutes are designed
with 40-mil textured FML to minimize erosive conditions along the chute and at swale/chute
confluences. The chutes convey stormwater into the perimeter channels or directly into the
detention ponds. The chutes are designed using concrete to provide erosion protection where
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stormwater enters the perimeter channels. The chute design calculations are included in Appendix
C1E. Final cover drainage system details including the chute details are shown in Attachment C3.

5.2 Surface Water Runon Controls

There are no locations along the permit boundary where surface water enters the permit
boundary in the postdevelopment condition. Surface water drainage in and around the facility
will be controlled by the perimeter drainage system described in Section 5.0 and will be
prevented from entering the landfill footprint and waste disposal area. The landfill perimeter
road, berm, and perimeter drainage channels and detention pond will be constructed as the
landfill is developed as depicted in Attachment D3.

Temporary berms will be constructed around the active working face to divert uncontaminated
surface water away from the active working face. Temporary containment berms will be
constructed around the active working face to collect and contain surface water that has come
in contact with the waste. These run-on and runoff controls around the active working face are
designed to collect and control surface water generated from a 25-year, 24-hour storm event.
Refer to Part lll, Attachment D6 for these calculations.
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6 EROSION AND SEDIMENTATION CONTROL

30 TAC §330.305

6.0 Final Cover Stormwater System Control Plan

Perimeter drainage channels and detention ponds will be constructed as the development of
the landfill progresses. Erosion will be mitigated by vegetation, rock riprap, gabions, or other
materials as provided for in the drainage design calculations.

Swales and chutes will be constructed during placement of the final cover. The final cover
includes an erosion layer that is a minimum of 12 inches of earthen material with the top 6
inches capable of sustaining native plant life and will be seeded with native and introduced
grasses immediately following the application of final cover in order to minimize erosion. A soil
loss demonstration for the erosion layer is included in Appendix C1E of this attachment. The
swales and chutes include vegetation, rock riprap, gabions, and other materials as provided in
the drainage calculations.

6.1 Final Cover Stormwater System Maintenance Plan

Landfill personnel will inspect, restore, and repair channels, drainage swales, chutes, and flood
control structures in the event of wash-out or failure. Excessive sediment will be removed, as
needed, so that the drainage structures function as designed. Site inspections will be
performed weekly or within 48 hours of a rainfall event of 0.5 inches or more. Documentation
of the inspection will be included in the site operating record.

The following items will be evaluated during the inspections:

e Erosion of final cover areas, perimeter ditches, chutes, swales, detention ponds, berms,
and other drainage features

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

e Silt and sediment build-up in perimeter ditches, chutes, swales, and detention ponds
e Obstructions in drainage features
e Presence of erosion or sediment discharge at perimeter stormwater discharge locations

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

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

Maintenance activities will consist of the following, as needed:
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6.2

Placement of additional temporary or permanent vegetation

Placement, grading, and stabilization of additional soils in eroded areas or in areas that
have experienced settlement

Replacement of riprap or other structural lining

Placement of additional riprap in eroded areas or in areas that have experienced
settlement

Removal of obstructions from drainage features

Removal of silt and sediment build-up in perimeter ditches, chutes, swales, detention
ponds, retention ponds, and other surface water drainage structures.

Repairs to erosion and sedimentation controls

Installation of additional erosion and sedimentation controls

Intermediate Cover Erosion and Sedimentation Control Plan

Erosion and sediment controls have been designed for intermediate cover. The intermediate
cover erosion and sedimentation control plan includes temporary structures and vegetation to
mitigate erosion. The Intermediate Cover Erosion and Sedimentation Control Plan is provided
in Appendix C1F and the Intermediate Cover Erosion Control Structure Design is provided in
Appendix C1G.

6.3

Weekly Cover Erosion and Sedimentation Control Plan

Erosion and sediment controls for weekiy cover will be consistent with the requirements of Part
IV Section 8.18. The weekly cover will be sloped to drain. Runoff from areas that have intact
weekly cover is considered uncontaminated stormwater runoff. Erosion and sediment controls
for weekly cover will include the following procedures:

Areas with weekly cover will be inspected daily for erosion that may cause contaminated
runoff from the weekly cover.

After each rainfall event all weekly cover areas will be inspected for erosion or other
damage and repaired as necessary. Runoff from damaged or eroded areas will be
handled as contaminated water until repairs are completed.

Weekly cover will be compacted and sloped to drain.

Should erosion of weekly cover be observed, the weekly cover will be replaced so that
no solid waste is exposed at the end of the operating day. In the event that additional
soil stabilization or erosion control measures are deemed necessary temporary
sediment control fences, swales, or filter berms will be constructed.
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7 EXISTING CONDITION /POSTDEVELOPMENT COMPARISON
30 TAC §330.63(c)(1)(D)(iii) and §330.305(a)

Consistent with 30 TAC §330.63(c)(1)(D)(iii) and §330.305(a), the proposed landfill development
will not adversely alter existing drainage patterns. A comparison of the existing and
postdevelopment drainage conditions is included in Appendix C1A. Supporting calculations are
presented in Appendix C1B and C1C.

For the postdevelopment site configuration shown on Drawing C1C.1, the stormwater outfall
locations along the proposed permit boundary CP1 and CP2 remain consistent with the existing
locations shown on Drawing C1B.1. The existing condition and postdevelopment surface water
runoff has been evaluated for the peak flow rate, volume of runoff, and peak velocity at each of
these comparison points. A comparison table is included in Appendix C1A. The table also
includes a summary of a regional drainage analysis of the West Fork Trinity River at a cross-
section located immediately south of the site, shown and identified as CP3.

The existing site is currently being mined for construction materials. While there is evidence of
historical discharges from the site at comparison point CP2, for purposes of this evaluation and
to demonstrate the proposed landfill will not adversely alter existing drainage patterns, the
existing condition discharge at CP2 was assumed to be zero, with all stormwater from a 25-
year, 24-hour storm collected on-site in existing ponds and depressions. This represents a
conservative approach for this analysis; although, some discharges will continue to occur at this
location prior to landfill development, as authorized by the industrial stormwater discharge
permit for the mining operation.

Discharges from CP1 maintain the existing overland flow characteristic into the floodplain of the
West Fork Trinity River just south of the site in both the existing and postdevelopment conditions.
The peak flow rate and volume will increase slightly at CP1. However, this change will not result
in adverse alterations because the postdevelopment velocity is maintained at a low, non-
erodible velocity, well below the typical erosive threshold of 5 feet per second, and the change
in volume is released at a rate that will not adversely alter existing drainage patterns.

In the postdevelopment condition, discharges will occur from CP2 during a 25-year, 24-hour storm
event. Such discharges will be routed from CP2 to the floodplain of the West Fork Trinity River in a
channel. The velocity in the channel will remain well below an erodible velocity of 5 fps. The
channel will be sized to contain the peak flow from a 25 year, 24-hour storm and will be located
entirely within property to be owned by Chisholm Trail Disposal, LLC. To further evaluate the impact
of postdevelopment condition discharges from the site, a regional hydrologic analysis of the
West Fork Trinity River was conducted at cross-section CP3. The analysis shows that the
additional postdevelopment discharges from the site will increase the river's 25-year, 24-hour peak
flow rate by less than 0.025% and its volume by less than 0.06%. These changes will not adversely
alter drainage patterns of the West Fork Trinity River.

Given that the proposed landfill development (1) will not change existing drainage discharge
locations and (2) will not significantly increase the peak flow rate or volume in the West Fork Trinity
River, and that (3) the postdevelopment discharges from CP1 will continue to flow overland into the
floodplain of the West Fork Trinity River and (4) the discharges from CP2 will flow in a channel on
property to be owned by Chisholm Trail Disposal, LLC prior to entering the West Fork Trinity River
floodplain, it is concluded that the proposed landfill development will not adversely alter existing
drainage patterns consistent with §330.305(a).
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8 CONCLUSIONS

e The drainage design criteria and analyses used for these drainage analyses satisfy the
requirements of 30 TAC Chapter 330.

e The final cover drainage structures (swales, chutes) are designed in accordance with
the rules to convey peak flow rates from the 25-year, 24-hour rainfall event.

e Perimeter channels are designed in accordance with the rules for the 25-year, 24-hour
rainfall event.

e Detention pond capacity and outlet are designed in accordance with the rules for the
25-year, 24-hour rainfall event.

e Erosion will be minimized by using Best Management Practices.

e The proposed landfill development will not adversely alter existing drainage patterns.

Biggs & Mathews Environmental 13 Chisholm Trail Disposal Landfill
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EXISTING CONDITION/POSTDEVELOPMENT
BOUNDARY ANALYSIS SUMMARY TABLE
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EXISTING CONDITION/POSTDEVELOPMENT BOUNDARY ANALYSIS SUMMARY TABLE

Total Contributing Drainage Area (ac) 25-Year Peak Flow Rate (cfs) 25-Year Volume (Ac-ft) 25-Year Peak Velocity (fps)
© = T €
- 2 2 2 2
Dlsch.arge - = Q - 5 Q - s 9 - = 9
Point c kel < = Ke] c c Ke) = c o =
=] [0} (O] — [0) (O] = [0) Q = [0 (0]
- L a - e a u? ¥ a o Q a
[2} (2] (22} w
O o] O O
o [ o o
CP1 10.4 23.0 12.5 27.6 33.6 6.0 4.0 7.8 3.8 1.4 1.5 0.1
CP2 241.2 228.6 -12.6 0.0 46.1 46.1 0.0 57.5 57.5 0.0 1.8 1.8

Note: The postdevelopment drainage design redirects 12.6 acres from CP2's contributing area to CP1, resulting in a corresponding 12.5 acre increase to CP1's
drainage area while maintaining overall hydrologic balance between the discharge points.

REGIONAL DRAINAGE ANALYSIS WEST FORK TRINITY RIVER

Total Contributing Drainage Area (ac) 25-Year Peak Flow Rate (cfs) 25-Year Volume (Ac-ft)
© = = & c 5
Discharge > .- 2 2 . £ e 2 . E e
Point ® 28 2 @ 88 = ? 88 -
% oo £ X oo = 3 o2 b=
- o 5 - & & - % 5
] a Q
CP3 283583.4 283824.6 241.2 129142.9 | 129175.0 32.1 103585.3 | 103646.5 61.2
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CHISHOLM TRAIL DISPOSAL LANDFILL

APPENDIX C1B
EXISTING CONDITION HYDROLOGIC CALCULATIONS



EXISTING CONDITION NARRATIVE

30 TAC §330.305

This existing condition hydrologic analysis has been prepared for the Chisholm Trail
Disposal Landfill, in accordance with §330.305.

EXISTING CONDITION DRAINAGE AREA DRAWINGS

Drawing C1B.1 delineates drainage areas contributing stormwater runoff to the permit
boundary under existing site conditions. Only drainage area CA1 generates surface runoff,
which flows to comparison point CP1. Stormwater from drainage area CA2 is retained in
onsite surface water ponds and depressions.

Drawing C1B.2 shows a drainage analysis of the West Fork Trinity River region just south
of the site. The analysis depicts how discharges from points CP1 and CP2 flow into the
river upstream of CP3, which is a cross-section location on the river. This analysis
evaluates the 25-year, 24-hour flow rate in the river.

Drawing C1B.3 is the soil map that depicts the Chisholm Landfill permit boundary and the
existing soil types. The Soil Survey of Wise County, Texas, published by the Soil
Conservation Service, is the reference for the base map and soils information.

METHODS USED TO EVALUATE THE EXISTING CONDITION

The US Army Corps of Engineers Hydraulic Engineering Center’s Hydraulic Modeling
System (HEC-HMS) program was used to perform the hydrologic modeling of the
Chisholm Trail Disposal Landfil. HEC-HMS is designed to simulate the precipitation-
runoff processes of dendritic watershed systems.

Espey’s “10-Minute” Method for estimating Snyder parameters was used to calculate peak
discharge for each drainage area for the existing condition configuration. The method is
applicable for the steep terrain associated with final cover and for the increased
imperviousness related to other landfill improvements.

EXISTING CONDITION WATERSHED CHARACTERISTICS

Watershed characteristics have been developed for the existing condition hydrologic
evaluation. The watershed characteristics address drainage area runoff characteristics,
unit hydrograph data, and reach characteristics. This information is included on pages
C1B.9 and C1B.10.

The first table, titled Existing Condition Watershed Characteristics, page C1B.9, provides
the summary of drainage areas, soil types, Curve Numbers (CN) values, initial loss, reach
slope calculations, and determination of Manning’s n value. The Soil Conservation
Service (SCS) CN were derived from watershed characteristic tables from the SCS
Technical Report 55 (TR-55), which included evaluation of soil and surface cover/condition
characteristics. The second table, titled Unit Hydrograph Data — Snyder’'s Hydrograph
Coefficients, pages C1B.10, provides the determination of the Snyder’s Unit Hydrograph
parameters.

Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill
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Attachment C1, Appendix C1B



RAINFALL DATA

The hypothetical precipitation for the storm event for the facility was taken from the
National Oceanic and Atmospheric Administration (NOAA) Point Precipitation Frequency
Estimates (Atlas 14, Volume 11, Version 2). A return period of 25 years and a duration of
24 hours was used for the design storm. The rainfall data for the facility located in Wise
County, Texas is depicted in the table on page C1B.12.

HYDROLOGIC ANALYSIS

For the hydrologic evaluation, HEC-HMS was used for the precipitation-runoff simulation
for the existing condition. The following describes the various modeling components. The
HEC-HMS hydrologic analysis results begin on page C1B.14.

Watershed Subareas and Schematization

The drainage areas that contribute flow to the permit boundary were delineated into
subareas to derive peak flows to determine existing runon and runoff flows. Hydrographs
are developed for each subarea and appropriately combined and routed through existing
surface drainage features. The subareas are shown on Drawing C1B.1 — Existing
Condition Drainage Area Summary, and page C1B.12 for the HEC-HMS schematic of the
existing condition.

Time Step

The time step, or the program computation interval, is the duration of the unit hydrograph.
The time step selected is 5 minutes, which results in 289 hydrograph ordinates in 24 hours.

Hypothetical Precipitation

A return period of 25 years and a duration of 24 hours was used for the design storm. The
rainfall data used is shown in the rainfall data table on page C1B.12. The precipitation is
assumed to be evenly distributed over the entire landfill for each time interval.

Precipitation Losses

Precipitation losses (the precipitation that does not contribute to the runoff) are calculated
using the Soil Conservation Service (SCS) Curve Number (CN) method. CN is a function of
soil cover, land use, and antecedent moisture conditions. The CN values used for each
drainage area are shown in the Watershed Characteristics tables on pages C1B.9 and
C1B.10.

Biggs & Mathews Environmental 2 Chisholm Trail Disposal Landfill
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Synthetic Unit Hydrographs and Flow Routing

The rainfall/runoff transformation was performed with the Unit Hydrograph Method. The
synthetic unit hydrographs for each watershed were derived by the Snyder Method and
Espey, “10-Minute Method” for estimating Snyder Parameters for the permit boundary. The
parameters and input values for this model are included in the Watershed Characteristics
tables on pages C1B.9 and C1B.10.

The Kinematic Wave Method was used for routing of the flood wave through the existing
drainage channels in the postdeveloped condition. This method is capable of accounting for
hydrograph attenuation based on physical channel properties such as length, bottom slope,
channel shape, bottom width, and channel roughness. In the existing condition, drainage
areas contributed directly to the permit boundary and no channel routing analysis was
required.

EXISTING CONDITION VELOCITY SUMMARY

Surface water velocities were determined for each discharge point where the surface water
exits the permit boundary. The 25-year, 24-hour peak flow rate was used to determine the
velocity at the permit boundary. Manning’s Equation was used to evaluate the velocities at
the discharge points. Refer to Drawing C1B.1 for the locations of the discharge points and
peak flow rate. Refer to page C1B.17 for the existing condition velocity calculations.

EXISTING CONDITION FLOW AND BOUNDARY ANALYSIS SUMMARY

The existing condition flow summary table on page C1B.18 lists the peak flow rate for each
drainage area for the 25-year rainfall event. This table summarizes the results of the
hydrologic evaluation.

The analysis summary for the existing condition is provided on page C1B.19. The table
provides for each comparison point, the peak flow rate, velocity, and volume resulting from
the HEC-HMS evaluation for the 25-year, 24 hour rainfall.

Biggs & Mathews Environmental 3 Chisholm Trail Disposal Landfill
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EXISTING CONDITION DRAINAGE AREA DRAWINGS
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EXISTING CONDITION WATERSHED CHARACTERISTICS
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UNIT HYDROGRAPH DATA

Existing Condition Watershed Characteristics
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UNIT HYDROGRAPH DATA
Snyder's Hydrograph Coefficients (Espey's 10-Minute Method)

Existing Condition

Longest Impervious
Watershed Reach Slope Cover Manning's Tr Tlag Area qp Tlag
Name (ft) (ft/ft) % "n" Eff. Coeff. (min) (min) (sq mi) | (cfs/sq mi) (hr) Cp
(A (B) (C) (D) (E)
CA1 1021.1 0.0220 2.0 0.046 0.90 29.5 27.0 0.0163 995.9 0.45 0.70
WFTR-DA 234792 0.0017 2.0 0.035 0.85 180.4 177.9] 443.0828 95.4 2.96 0.44
(A) Conveyance efficiency from Dodson & Associates, Inc. Hands-On HEC-1, February 1999, pgs 6-19.
(B)  Tr=3.1(L°%)(S%)(I'*®)(Effcoef"*")
(C) Tlag=Tr-(5/2)
(D)  qp=31600(A>%)(Tr"")
(E)  Cp=49.375(A°*)(Tr")(Tlag)

Tr = surface runoff to unit hydrograph peak (min)
L = distance along main channel from study point to watershed boundary

S = main channel slope (ft/ft)
| = impervious cover within the watershed
Tlag = watershed lag time (min)

Biggs & Mathews Environmental

gp = Hydrograph peak discharge (cfs/sq. mi.)
Cp = Snyder's peaking coefficient
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RAINFALL DATA

Biggs & Mathews Environmental 11 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1B



NOAA Atlas 14, Volume 11, Version 2
Location name: Rhome, Texas, USA*
Latitude: 33.047°, Longitude: -97.5439°

Elevation: 673 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhile

NOAA, National Weatter Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_& aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Durati Average recurrence interval (years)
uration
1 2 5 || 10 25 |[ 50 100 200 || 500 || 1000
5-min 0.403 0.470 0.580 0.672 0.798 0.895 0.992 1.09 1.22 1.32
(0.305-0.532)}|(0.359-0.616)||(0.442-0.763){}(0.504-0.894)|(0.581-1.09)|| (0.634-1.25);|(0.684-1.42)| | (0.733-1.60)|| (0.792-1.85)|[ (0.834-2.04)
10-min 0.646 0.755 0.932 1.08 1.28 1.44 1.60 1.75 1.94 2.09
(0.489-0.853)|(0.576-0.988)|| (0.710-1.22) || (0.810-1.44) ||(0.934-1.76)|| (1.02-2.02) || (1.10-2.29) || (1.18-2.57) || (1.26-2.94) || (1.32-3.24)
15-min | 0.802 0.935 1.15 1.34 1.58 1.78 1.97 2.16 2.41 2.60
| " (0.607-1.06) || (0.715-1.22) || (0.879-1.52) || (1.00-1.78) || (1.15-2.16) || (1.26-2.49) || (1.36-2.82) || (1.45-3.17) || (1.57-3.65) || (1.654.03)
20-min | 1.11 1.29 1.59 1.84 2.18 2.44 270 2.97 3.32 3.59
] (0.840-1.46) || (0.987-1.69) || (1.21-2.09) || (1.38-2.45) || (1.58-2.98) || (1.73-3.42) || (1.86-3.87) || (1.99-4.36) || (2.16-5.03) || (2.27-5.56)
60-min { 1.44 1.68 2.07 2.40 2.85 3.19 3.54 3.90 4.38 4.76
(1.08-1.90) || (1.28-2.20) || (1.58-2.72) j| (1.80-3.19) ||(2.07-3.89) || (2.26-4.47) || (2.44-5.08) || (2.62-5.73) || (2.85-6.64) || (3.01-7.36)
2.hr 1.76 2.07 2.58 3.00 3.59 4.05 452 5.00 5.67 6.19
(1.34-2.30) || (1.59-2.68) || (1.98-3.35) || (2.27-3.95) || (2.63-4.85)|| (2.88-5.60) |} (3.13-6.40) || (3.38-7.25) || (3.70-8.47) || (3.94-9.45) |
3hr . 1.96 2,32 2.89 3.38 4.06 4.60 5.15 5.73 6.52 7.15
|_(1.50-2.64) || (1.78-2.97) || (2.22-3.74) || (2.56-4.42) || (2.98-5.46) || (3.28-6.32) || (3.58-7.24) || (3.88-8.24) || (4.27-9.67) || (4.56-10.8)
6-hr 1 231 2.76 3.47 4,08 4.93 5.61 6.31 7.06 8.08 8.89
|_(1.78-2.97) || (2.14-3.50) || {2.69-4.44) || (3.11-5.28) || (3.65-6.56) || (4.03-7.62) || (4.42-8.77) || (4.81-10.0) || (5.32-11.8) {| (5.70-13.3)
12-hr | 271 3.26 4.14 4,89 5.94 6.78 7.64 8.55 9.81 10.8
(2.10-3.45) || (2.54-4.09) || (3.23-5.24) || (3.76-6.27) || (4.42-7.81)|| (4.90-9.10) || (5.38-10.5) || (5.86-12.0) || (6.48-14.1) || (6.95-15.9)
24-hr 3.16 3.82 4,86 5.76 7.02 8.02 9.05 101 11.6 128
(2.46-3.98) || (3.004.74) || (3.82-6.09) || (4.46-7.31) || (5.26-9.12) || (5.84-10.6) |f (6.41-12.3) || (6.99-14.0) || (7.74-16.6) || (8.30-18.6)
2.da 3.66 4.41 5.59 6.61 8.04 9.18 10.4 11.6 134 148
____ Y | (288-4.56) || (3.48-542) || (4.42-6.93) || (5.15-8.29) || (6.06-10.3) || (8.72-12.0) || (7.36-13.9) || (8.07-15.9) || (8.97-18.8) || (9.64-21.2)
3-da 4.00 4.80 6.05 714 8.69 9.94 1.3 12.7 14.6 16.2
Y | (3.164.95) || (3.80-5.85) || (4.80-7.45) || (5.59-8.90) || (6.58-11.1) | (7.31-12.9) || (8.04-14.9) || (8.79-17.1) || (9.79-20.3) || (10.6-22.9)
A-da 4.24 5.09 6.42 7.58 9.24 10.6 12.0 13.5 15.8 17.3
Y | (3365.23) || (4.04-6.18) || (5.11-7.87) || (5.95-9.41) || (7.01-11.7) || (7.78-13.7) || (8.58-15.8) || (9.40-18.2) || (10.5-21.6) || (11.3-24.4)
7-day ! 4.76 5.74 7.26 8.59 10.5 12.0 13.7 154 17.9 19.9
y |_(3.79-5.82) || (4.58-6.90) || (5.81-8.82) || (6.78-10.6) || (8.00-13.2)|| (8.90-15.4) || (9.82-17.8) || (10.8-20.5) || (12.1-24.4) || (13.1-27.7) |
10-da 5.20 628 | 7.94 9.40 11.5 13.1 14.9 16.9 19.6 218
Yy (4.16-6.33) || (5.03-7.50) || (6.38-9.60) || (7.44-11.5) || (8.78-14.3) || (9.77-16.7) || (10.8-19.4) || (11.8-22.3) || (13.2-26.5) || (14.3-30.1)
20-da 6.67 7.93 | 9.93 11.6 14.1 16.0 18.0 20.2 23.3 259
Y || (5.37-8.02) || (6.42.9.42) | (8.04-11.9) || (9.20-14.1) || (10.8-17.3) | (11.9.20.0) || (13.0-23.0) || (14.2-26.3) || (15.9-31.1) || (17.1-35.1)
30-da 7.88 9.30 1.6 13.5 16.2 18.3 20.5 23.0 26.4 29.2
Y || (6.38-9.42) || (7.58-11.0) | (9.42-13.8) || (10.8-16.2) || (12.5-19.8) || (13.7-22.8) || (14.9-26.0) || (16.3-29.7) || (18.0-34.9) || (19.4-39.3)
45-da 9.56 11.3 14.0 16.3 19.5 221 24.7 27.6 31.6 349
Y | @77-11.4) || (9.20-132) | (11.4-16.5) || (13.1-19.4) ||(15.1-23.7) || (16.6-27.3) || (18.1-31.1) || (19.6-35.3) || (21.6-41.4) || (23.1-46.4)
60-da 11.0 13.0 16.1 18.8 226 256 28.7 32.0 36.5 401
Y || (8.00-13.1) || (10.7-15.2) || (13.2-19.0) || (15.2-22.3) || (17.6-27.3) || (19.3-31.5) || (21.0-35.9) || (22.840.7) || (25.0-47.5) || (26.7-53.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipltation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Aflas 14 document for more information.

Back to Top
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EXISTING CONDITION HYDROLOGIC ANALYSIS

25-YEAR, 24-HOUR STORM EVENT
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Hydrologic
Element
WFTR-DA
CA01
CPO1
CPO3

Project:

Start of Run:
End of Run:
Compute Time:

Drainage Area
(MP?)
443.0828
0.0163
0.0163
443.0991

Chisholm Trail Disposal

01Jan2024, 00:00
03Jan2024, 00:00
10JDec2024, 11:53:33

Peak Discharge
(CFS)
129140.4
27.6
27.6
129142.9

Simulation Run:

Basin Model:
Meteorologic Model:
Control Specifications

Time of Peak
1 January 2024, 15:05
1 January 2024, 12:30
1 January 2024, 12:30
1 January 2024, 15:05

South CP

South CP
25-Year
Control 1

Volume
(ACRE-FT)
103581.3

4
4
103585.3



EXISTING CONDITION VELOCITY SUMMARY
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Existing Condition 25-Peak Year Velocity Calculations at Permit Boundary Comparison

Required: Determine the 25-year flow depths and velocities at the permit boundary.
Method: Calculate the flow depths and velocities using Manning's Equation.
Solution:
Velocity Calculations
Bottom Side Shear
Comparison Width' Slope? Slopes®  Manning's  Depth  Peak Velocity — Stress
Point Q (cfs) (ft) (%) (h:v) n (t) (fps) (psf)
CPO1 26.8 80 | 0.7 IF 500 | 0030 | 0.21 | 1.38 | 0.09
Notes:

1.

Comparison points where surface water runoff exits the permit boundary in established
natural or constructed channels; width refers to the bottom width of the channel.
Comparison points where surface water runoff exits the permit boundary as sheet flow or
not well established channels; width refers to the sheet flow width.

. For channels, bottom slope is the slope of the channel bottom where surface water exits

the permit boundary.
For sheet flow, bottom slope is the slope of the ground where surface water exits the
permit boundary.

. For channels, side slope is the average side slope of the channel where surface water

exits the permit boundary.
For sheet flow, there are no side slopes and are represented by 0.0 in this table.

Biggs & Mathews Environmental
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EXISTING CONDITION FLOW AND BOUNDARY ANALYSIS
SUMMARY

Biggs & Mathews Environmental 18 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1B



Existing Condition Flow Summary

Watershed |Drainage Area | Drainage Area| 25-Year Peak Flow | 25-Year Volume
Name (Ac) (mi®) (cfs) (Ac-ft)
CA1 10.4 0.0163 27.6 4.0
CA2 241.2 0.3769 0.0 0.0

WFTR-DA 283573.0 443.0828 129140.4 103581.3

Existing Condition Boundary Analysis Summary
Total
Comparison | Contributing 25-Y§:treFlow 25-Year Volume | 25-Year Velocity
Point Drainage Area (ac-ft) (fps)
2 (cfs)

(mi7)
CP1 0.0163 27.6 4.0 1.38
CP2 0.3769 0 0.0
CcP3* 443.0991 129142.9 103585.3

* Comparison Point 3 (CP3) is a cross section located on the West ForkTrinity River
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CHISHOLM TRAIL DISPOSAL LANDFILL

APPENDIX C1C
POSTDEVELOPMENT HYDROLOGIC CALCULATIONS



POSTDEVELOPMENT NARRATIVE

30 TAC §330.305(a)

The postdevelopment hydrologic analysis represents the hydrologic calculations as defined
by the landfill completion plan for the Chisholm Trail Disposal Landfill in accordance with
§330.305(a)-(d).

POST DEVELOPMENT DRAINAGE AREA DRAWINGS

Drawing C1C.1 delineates drainage areas contributing stormwater runoff to the permit
boundary under postdeveloped site conditions. Drainage area DA11 generates surface
runoff, which flows to comparison point CP1. Drainage area DA12 generates surface
runoff, which flows to comparison point CP2. Drainage areas DAO1 through DA10
generate surface water runoff, which flows to Pond 1 where it is retained on-site during
minor rainfall events, consistent with existing drainage conditions. For the 25-year, 24-
hour rainfall event, an 18-inch concrete pipe culvert with an outlet elevation of 668 msil,
approximately 9-feet above the Pond 1 bottom, is used to meter runoff to CP2. A 50-foot-
wide channel 2-feet deep will route surface water runoff from CP2 to the floodway of the
West Fork Trinity River, within the property limits of the Chisholm Trail Disposal Landfill.

POSTDEVELOPMENT WATERSHED CHARACTERISTICS

Watershed characteristics have been developed for the postdevelopment hydrologic
evaluation. The watershed characteristics address drainage area runoff characteristics, unit
hydrograph data, reach characteristics, existing culverts, and the proposed final condition
drainage system including the detention ponds. This information is included on pages C1C.7
and C1C.8.

The first table, titled Postdevelopment Watershed Characteristics, on page C1C.7, provides
the summary of drainage areas, soil types, Curve Numbers (CN) values, initial loss, reach
slope calculations, and determination of Manning’s n value. The Soil Conservation Service
(SCS) CN were derived from watershed characteristic tables from the SCS Technical Report
55 (TR-55), which included evaluation of anticipated postdevelopment soil and surface
cover/condition characteristics. The second table, titled Snyder’s Hydrograph Coefficients, on
page C1C.8, provides the determination of the Espey’s 10-Minute Method. The runoff
characteristics for the off-site drainage areas did not change from the current permitted
condition.

POSTDEVELOPMENT DRAINAGE STRUCTURE DESIGN PARAMETERS

Page C1C.9 includes drainage structure data for the proposed the surface impoundments
incorporated into the hydrologic model. The postdevelopment hydrologic model is defined by
the landfill completion plan for the Chisholm Trail Disposal Landfill. The existing drainage
structures are incorporated as part of the drainage system for the landfill.

Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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HYDROLOGIC ANALYSIS

For the hydrologic evaluation, HEC-HMS was used for the precipitation runoff simulation for
the postdevelopment condition. The following describes the various modeling components.
The HEC-HMS hydrologic analysis results begin on page C1C.13.

Watershed Subareas and Schematization

The drainage areas that contribute flow to the permit boundary were delineated into subareas
to derive peak flows to determine current permitted runon and runoff flows. Hydrographs are
developed for each subarea and appropriately combined and routed through the swales and
perimeter channels. The subareas are shown on Attachment C1C.1 — Postdevelopment
Drainage Area Summary and page C1C.14 for the HEC-HMS Schematic of the
postdevelopment condition.

Time Step

The time step, or the program computation interval, is the duration of the unit hydrograph. The
time step is selected as 5 minutes, which results in 289 hydrograph ordinates in 24 hours.

Hypothetical Precipitation

A return period of 25 years and a duration of 24 hours was used for the design storm. The
rainfall data used is shown in the rainfall data table on page C1B.12. The precipitation is
assumed to be evenly distributed over the entire landfill for each time interval.

Precipitation Losses

Precipitation losses (the precipitation that does not contribute to the runoff) are calculated
using the Soil Conservation Service (SCS) Curve Number (CN) method. CN is a function of
soil cover, land use, and antecedent moisture conditions. The CN values used for each
drainage area are shown in the Watershed Characteristic tables on pages C1C.7 and C1C.8.

Synthetic Unit Hydrographs and Flow Routing

The rainfall/runoff transformation was performed with the Unit Hydrograph Method. The
synthetic unit hydrographs for each watershed were derived by the Snyder Method and
Espey’s “10-Minute Method” for estimating Snyder Parameters for the landfill permit
boundary. The parameters and input values for this model are included in the Watershed
Characteristics tables on pages C1C.7 and C1C.8.

The Kinematic Wave Method was used for routing of the flood wave through the drainage
channels. This method is capable of accounting for hydrograph attenuation based on physical
channel properties such as length, bottom slope, channel shape, bottom width, and channel
roughness.

Postdevelopment Velocity Summary

Surface water velocities were determined for each discharge point where the surface water
enters or exits the permit boundary. The 25-year, 24-hour peak flow rate was analyzed to

Biggs & Mathews Environmental 2 Chisholm Trail Disposal Landfill
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determine the velocity at the permit boundary. Manning’s Equation was used to evaluate the
velocities at the discharge points. Refer to Drawing C1C.1 for location of discharge points
and peak flow rates. Refer to the postdevelopment velocity summary on page C1C.20 for
postdeveloped velocity calculations.

POSTDEVELOPMENT FLOW AND BOUNDARY ANALYSIS SUMMARY

The postdevelopment flow summary table on page C1C.22 lists the postdevelopment runoff
for each drainage area for the 25-year rainfall event. This table summarizes the results of the
postdevelopment hydrologic evaluation. The analysis summary for the postdevelopment
condition is provided on page C1C.22. The table provides for each comparison point (CP1
and CP2) the peak flow rate, peak velocity, and volume resulting from the HEC-HMS
evaluation for the 25-year, 24 hour rainfall.

Biggs & Mathews Environmental 3 Chisholm Trail Disposal Landfill
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POSTDEVELOPMENT DRAINAGE AREA DRAWINGS
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POSTDEVELOPMENT WATERSHED CHARACTERISTICS
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UNIT HYDROGRAPH DATA

Postdevelopment Watershed Characteristics
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UNIT HYDROGRAPH DATA
Snyder's Hydrograph Coefficients (Espey's 10-Minute Method)
Postdevelopment Conditions

Longest Impervious
Watershed Reach Slope Cover Manning's Tlag Area ap Tlag

Name (ft) (ft/ft) % " Eff. Coeff. [Tr (min) (min) (sq mi) (cfs/sq mi) (hr) Cp

(A) (B) (C) (D) (E)
DA1 1670 0.1250 2.0 0.041 0.88 20.6 18.1 0.0362 1420.0 0.30 0.67
DA2 1382 0.1506 2.0 0.041 0.88 18.8 16.3 0.0242 1589.3 0.27 0.67
DA3 1763 0.1276 2.0 0.041 0.88 20.7 18.2 0.0275 1424 .4 0.30 0.68
DA4 1259 0.1663 2.0 0.043 0.88 17.9 15.4 0.0277 1660.8 0.26 0.67
DA5 936 0.2223 2.0 0.045 0.90 16.2 13.7 0.0210 1868.7 0.23 0.67
DA6 15657 0.1429 2.0 0.041 0.88 19.6 17.1 0.0279 1513.0 0.28 0.67
DA7 1546 0.1424 2.0 0.041 0.88 19.6 171 0.0275 1515.1 0.28 0.67
DA8 1546 0.1401 2.0 0.041 0.88 19.6 17.1 0.0321 1499.4 0.29 0.67
DA9 1594 0.1344 2.0 0.041 0.88 20.0 17.5 0.0326 1470.7 0.29 0.67
DA10 1623 0.1285 2.0 0.041 0.88 20.3 17.8 0.0364 1440.2 0.30 0.67
DA11 5846 0.0056 2.0 0.036 0.85 57.4 54.9 0.0359 473.7 0.91 0.68
DA12 5945.8 0.0040 2.0 0.036 0.85 62.6 60.1 0.0298 435.0 1.00 0.68
DA13 2053 0.1340 2.0 0.040 0.85 20.4 17.9 0.0098 1512.0 0.30 0.70
PAO1 1442.8 0.0009 2.0 0.041 0.88 68.9 66.4 0.0245 395.5 g i 0.68
WFTR-DA 234792 0.0017 2.0 0.035 0.85 180.4 177.9] 443.0828 95.4 2.96 0.44

(A) Conveyance efficiency from Dodson & Associates, Inc. Hands-On HEC-1, February 1999, pgs 6-19.
B Tr=3.1(Lo‘zs)(S'o‘zs)(l'0'18)(Effcoef'1'57)

(B)

(@] Tlag=Tr-(5/2)

(D) qp=31600( A-o,tu) (Tr"'°7)

(E)  Cp=49.375(A"%)(Tr"%)(Tiag)

Tr = Surface runoff to unit hydrograph peak (min)
L = Distance along main channel from study point to watershed boundary
S = Main channel slope (ft/ft)
| = Impervious cover within the watershed
Tlag = Watershed lag time (min)
gp = Hydrograph peak discharge (cfs/sq. mi.)
Cp = Snyder's peaking coefficient

Chisholm Trail Landfill
Technically Complete, September 2025
Biggs & Mathews Environmental 8 Attachment C1, Appendix C1C



POSTDEVELOPMENT DRAINAGE STRUCTURE
DESIGN PARAMETERS

Biggs & Mathews Environmental 9 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
- Attachment C1, Appendix C1C



Pond Data for HEC-HMS

Pond 01
Reservoir Spillway
Method: Broad-Crested Spiliway
Description: Direction: Main
Downstream: CPO1 Elevation: 681 ft
Method: Outflow Structures Length: 100 ft
Storage Method: Elevation-Storage Coefficient: 26
Elev-Stor Function: Pond 01 Gates: 0
Initial Condition: Elevation
Initial Elevation: Inflow Outflow Dam Tops
Main Tailwater: Assume None Method: Level Overflow
Auxiliary: --None-- Direction: Main
Time Step Method: Automatic Adaption Elevation: 682
Outlets: 1 Length: 1000
Spillways: 1 Coefficient: 2.6
Dam Tops: 1
Pumps: 0 Paired Data
Dam Break: No Elevation Storage Functions
Dam Seepage: No Pond 01
Release: No
Evaporation: No Elevation Storage
(ft) (ac-ft) (cy)
Outlet 668.0 0.000 0
Method: Culvert Outlet 669.0 9.669 15,599
Direction: Main 670.0 19.595 31,614
Number Barrels: 1 671.0 29.782 48,048
Solution Method: Automatic 672.0 40.231 64,906
Shape: Circular 673.0 50.945 82,191
Chart: 1. Concrete Pipe Culvert 674.0 61.926 99,907
Scale: 1: Square edge entrance with headwall 675.0 73.176 118,058
Length: 150 ft 676.0 84.698 136,646
Diameter: 1.5 ft 677.0 96.494 155,677
Inlet Elevation: 668 ft 678.0 108.566 175,154
Entrance Coefficient: 05 679.0 120.917 195,080
Outlet Elevation: 667 680.0 133.549 215,460
Exit Coefficient: 1 681.0 146.464 236,296
Mannings n: 0.013 682.0 159.665 257,593
683.0 173.080 279,236

Biggs & Mathews Environmental

10

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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Pond Data for HEC-HMS

Pond 2
Reservoir
Description:
Downstream: Pond 1
Method: Outflow Structures

Storage Method:
Elev-Stor Function:
Initial Condition:
Initial Elevation:
Main Tailwater:
Auxiliary:

Time Step Method:
Outlets:

Spillways:

Dam Tops:

Pumps:

Dam Break:

Dam Seepage:
Release:
Evaporation:

Outlet

Method:
Direction:
Number Barrels:

Solution Method:

Shape:

Chart:

Scale:

Length:

Rise:

Span:

Inlet Elevation:
Entrance Coefficient:
Outlet Elevation:
Exit Coefficient:
Mannings n:

Biggs & Mathews Environmental

Elevation-Storage
Pond 2

Elevation

678.63

Assume None
--None--
Automatic Adaption
1

1

1

0

No

No

No

No

Culvert Outlet

Main

1

Automatic

Box

8. Flared Wingwalls
1: Wingwalls flared 30 to 75 degrees
90 ft

4 ft

6 ft

678.63

0.5

677

1

0.013

11

Spillway
Method: Broad-Crested Spillway
Direction: Main

Elevation: 681 ft
Length: 100 ft
Coefficient: 2.6
Gates: 0
Dam Tops

Method: Level Overflow
Direction: Main

Elevation: 682
Length: 1000
Coefficient: 26
Paired Data
Elevation Storage Functions
Pond 2
Elevation Storage
(ft) (ac-ft) (cy)
678.6 0.000 0
679.0 0.018 29
680.0 0.223 360
681.0 0.663 1,070
682.0 1.297 2,093
683.0 2.179 3,516

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1C



Pond Data for HEC-HMS

Pond 3
Reservoir
Description:
Downstream: Pond 1
Method: Outflow Structures

Storage Method:
Elev-Stor Function:
Initial Condition:
Initial Elevation:
Main Tailwater:
Auxiliary:

Time Step Method:
Outlets:

Spillways:

Dam Tops:
Pumps:

Dam Break:

Dam Seepage:
Release:
Evaporation:

Qutlet

Method:
Direction:
Number Barrels:

Solution Method:

Shape:

Chart:

Scale:

Length:

Rise:

Span:

Inlet Elevation:
Entrance Coefficient:
Outlet Elevation:
Exit Coefficient:
Mannings n:

Biggs & Mathews Environmental

Elevation-Storage
Pond 3

Elevation

678.6

Assume None
--None--
Automatic Adaption
1

1

1

0

No

No

No

No

Culvert Outlet

Main

1

Automatic

Box

8: Flared Wingwalls
1: Wingwalls flared 30 to 75 degrees
90 ft

4 ft

6 ft

678.6

0.5

677

1

0.013

12

Spillway
Method: Broad-Crested Spillway
Direction: Main

Elevation: 681 ft
Length: 100 ft
Coefficient: 2.6
Gates: 0
Dam Tops
Method: Level Overflow
Direction: Main
Elevation: 682
Length: 1000
Coefficient: 26
Paired Data
Elevation Storage Functions
Pond 3
Elevation Storage
(ft) (ac-ft) (cy)
678.6 0.000 0
679.0 0.016 25
680.0 0.197 318
681.0 0.599 966
682.0 1.181 1,905
683.0 1.941 3,131

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1C



POSTDEVELOPMENT HYDROLOGIC ANALYSIS

25-YEAR, 24-HOUR STORM EVENT

Biggs & Mathews Environmental 13 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1C
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Project: Chisholm Trail Disposal Simulation Run: South Post
Start of Run: 01Jan2024, 00:00 Basin Model: South Post
End of Run: 03Jan2022, 00:00 Meteorologic Model: 25-Year
Compute Time:  10Dec2024, 15:55:11 Control Specifications Control 1
Hydrologic Drainage Area Peak Discharge Volume
Element (MI2) (CFS) Time of Peak (ACRE-FT)
WFTR-DA 443.0828 129140.4 1January 2024, 15:05 103581.3
DA11 0.0359 33.6 1 January 2024, 13:00 7.8
DAO1 0.0362 86.8 1January 2024, 12:20 10.6
Jo1 0.0362 86.8 1January 2024, 12:20 10.6
RO1 0.0362 84.7 1January 2024, 12:25 10.6
DA02 0.0242 61.6 1January 2024, 12:20 7.1
J02 0.0604 140.5 1January 2024, 12:25 17.7
R02 0.0604 137.7 1January 2024, 12:25 17.7
DAO3 0.0275 66.7 1January 2024, 12:20 8.1
Jo3 0.0879 200.5 1January 2024, 12:25 25.8
R0O3 0.0879 195.6 1January 2024, 12:25 25.8
DA04 0.0277 72.1 1January 2024, 12:20 8.1
Jo4 0.1156 259.7 1January 2024, 12:25 339
R04 0.1156 254.5 1January 2024, 12:30 33.8
DA10 0.0364 87.3 1January 2024, 12:20 10.7
J10 0.0364 87.3 1January 2024, 12:20 10.7
R10 0.0364 85.3 1 January 2024, 12:30 10.7
DAQ9 0.0326 79.6 1January 2024, 12:20 9.6
J09 0.069 156.1 1January 2024, 12:25 20.2
R09 0.069 153.6 1January 2024, 12:30 20.2
DAO8 0.0321 78.4 1January 2024, 12:20 9.4
Jo8 0.1011 221.7 1January 2024, 12:25 29.6
RO8 0.1011 221.6 1January 2024, 12:30 29.6
DAOQ7 0.0275 68.4 1January 2024, 12:20 8.1
J07 0.1286 274.7 1 January 2024, 12:30 37.7
RO7 0.1286 273.2 1 January 2024, 12:30 37.7
DAO6 0.0279 69.4 1January 2024, 12:20 8.2
J06 0.1565 327.1 1 January 2024, 12:30 45.9
R06 0.1565 325.4 1January 2024, 12:30 45.9
DAO5 0.021 58.2 1January 2024, 12:15 6.2
PONDO2 0.1775 357 1 January 2024, 12:30 52
PONDO3 0.1156 252.8 1 January 2024, 12:30 33.8
PAO1 0.0245 30.5 1 January 2024, 13:05 8.9
PONDO1 0.3176 17.9 1January 2024, 21:40 48.9
DA12 0.0298 26.2 1 January 2024, 13:05 6.5
DA13 0.0098 18.3 1 January 2024, 12:20 2.1
CP02 0.3572 46.1 1January 2024, 13:00 57.5
R11 0.3572 46.1 1 January 2024, 13:00 57.4
CP0O1 0.0359 33.6 1 January 2024, 13:00 7.8
CP03 443.4759 129175 1 January 2024, 15:05 103646.5

Chisholm Trail Dispsoal Landfill
Technically Complete, September 2025
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Project: CHISHOLM TRAIL DISPOSAL, LCC

Simulation Run:  South Post

Reservoir:  PONDO1

Start of Run: 01Jan2024, 00:00
End of Run: 03Jan2024, 00:00
Compute Time:  10Dec2024, 15:55:11
Volume Units:

,-Computed REREIR =t —"——

1 Peak Inflow: 629.5 (CFS)

g Peak Discharge: 17.9 (CFS)

lj Inflow Volume: 94.7 (ACRE-FT)

|

Discharge Volume48.9 (ACRE-FT)

L NN DN ———— A i S ———

Basin Model: South Post
Meteorologic Model: 25-Years
Control Specifications: ~ Control 01

ACRE-FT

Date/Time of Peak Inflow: 01Jan2024‘, 12:30
Date/Time of Peak Discharge:01Jan2024, 21:40
Peak Storage: 76.5 (ACRE-FT)

Peak Elevation: 675.3 (FI’)!
- |



Project: CHISHOLM TRAIL DISPOSAL, LCC Simulation Run:  South Post
Reservoir. PONDO02

Start of Run: 01Jan2024, 00:00 Basin Model: South Post

End of Run: 03Jan2024, 00:00 Meteorologic Model: 25-Years

Compute Time:  10Dec2024, 15:55:11 Control Specifications:  Control 01
Volume Units: ACRE-FT

~Computed Results —————— — |
Peak Inflow: 361.7 (CFS) Date/Time of Peak Inflow:  01Jan2024, 12:30

‘ Peak Discharge: 357.0 (CFS) Date/Time of Peak Discharge:OlJan2024:, 12:30
‘ Inflow Volume:  52.0 (ACRE-FT)  Peak Storage: 1.3 (ACRE-FT)

Discharge Volume52.0 (ACRE-FT)  Peak Elevation: 682.0 (FT )%



Project: CHISHOLM TRAIL DISPOSAL, LCC Simulation Run:  South Post
Reservoir.  PONDO3

Start of Run: 01Jan2024, 00:00 Basin Model: South Post
End of Run: 03Jan2024, 00:00 Meteorologic Mode!: 25-Years
Compute Time:  10Dec2024, 15:55:11 Control Specifications:  Control 01

Volume Units: |N

~Computed Results ———————— - ; i
i Peak Inflow: 254.5 (CFS)  Date/Time of Peak Inflow:  01Jan2024, :12:30
Peak Discharge: 252.8 (CFS)  Date/Time of Peak Discharge:01Jan2024, 12:30
Inflow Volume:  5.49 (IN) Peak Storage: 1.0 (ACRE-FT)
| Discharge Volume5.49 (IN) Peak Elevation: 681.8 (FT)

|

| !
| i
| |



POSTDEVELOPMENT PEAK VELOCITY SUMMARY

Biggs & Mathews Environmental 19 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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Postdevelopment 25-Year Peak Velocity Calculations at Permit Boundary Comparison
Required: Determine the 25-year flow depths and velocities at the permit boundary.
Method: Calculate the flow depths and velocities using Manning's Equation.

Solution:

Velocity Calculations
Bottom Side Peak Shear
Comparison Width' Slope? Slopes® Manning's Depth Velocity Stress
Point Q (cfs) (ft) (%) (h:v) n (ft) (fps) (psf)
—_CPo1 33.6 80 0.70 50.0 0.030 0.24 1.49 0.11
CP02 46.1 50 0.3 0.0 0.030 0.53 1.75 0.10

Notes:

1. Comparison points where surface water runoff exits the permit boundary in established
natural or constructed channels; width refers to the bottom width of the channel.
Comparison points where surface water runoff exits the permit boundary as sheet flow or
not well established channels; width refers to the sheet flow width.

2. For channels, bottom slope is the slope of the channel bottom where surface water exits
the permit boundary.

For sheet flow, bottom slope is the slope of the ground where surface water exits the
permit boundary.

3. For channels, side slope is the average side slope of the channel where surface water
exits the permit boundary.

For sheet flow, there are no side slopes and are represented by 0.0 in this table.

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Biggs & Mathews Environmental 20 Attachment C1, Appendix C1C



POSTDEVELOPMENT FLOW AND BOUNDARY ANALYSIS
SUMMARY

Biggs & Mathews Environmental 21 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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Postdevelopment Flow Summary

Watershed |[Drainage Area|Drainage Area| 25-Year Peak Flow | 25-Year Volume
Name (Ac) (mi®) (cfs) (Ac-ft)
DA1 23.2 0.0362 86.8 10.6
DA2 156.5 0.0242 61.6 7.1
DA3 17.6 0.0275 66.7 8.1
DA4 17.7 0.0277 72.1 8.1
DA5 1.9 0.0210 58.2 6.2
DA6 17.9 0.0279 69.4 8.2
DA7 17.6 0.0275 68.4 8.1
DAS8 20.5 0.0321 78.4 9.4
DA9 20.9 0.0326 79.6 9.6
DA10 23.3 0.0364 87.3 10.7
DA11 23.0 0.0359 33.6 7.8
DA12 19.0 0.0298 26.2 6.5
DA13 6.3 0.0098 18.3 21
PAO1 15.7 0.0245 30.5 8.9
WFTR-DA 283573.0 443.0828 129140.4 103581.3
Postdevelopment Boundary Analysis Summary

Total

Comparison | Contributing 25’:":;33';2;31( 25-Year Volume 25'\\/(;2;:? ..
Point Drainage Area (ac-ft) Y
2 (cfs) (fps)

(mi7)
CP1 0.0359 33.6 7.8 1.49
CP2 0.3572 46.1 57.5 1.75
CP3* 443.5 129175.0 103646.5

* Comparison Point 3 (CP3) is a cross section located on the West Fork Trinity River

Chisholm Trail Disposal Landfill
Technically Complete, September 2025

22 Attachment C1, Appendix C1C
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CHISHOLM TRAIL DISPOSAL LANDFILL

APPENDIX C1D
PERIMETER DRAINAGE SYSTEM DESIGN



NARRATIVE

30 TAC §§330.303 and 330.305

This appendix presents the design of the Chisholm Trail Disposal Landfill perimeter
drainage channels and detention ponds in accordance with §330.305(a)-(d).

PERIMETER DRAINAGE PLAN

Drawing C1D.1 depicts the perimeter drainage system and detention pond location for the
Chisholm Trail Disposal Landfill. The plan reflects the perimeter channel design and
stationing. The perimeter channel hydraulic analysis is included for the 25-year rainfall
event.

PERIMETER CHANNEL DESIGN

The perimeter channels are designed for peak discharge resulting from the 25-year storm
event. The perimeter channel depths and calculated normal depths are summarized in
the table below. In several locations along the perimeter channel, the depths are much
greater than necessary to convey the predicted stormwater flow rates; however, minimum
channel slopes were maintained to help prevent excessive velocity and erosion. The
perimeter channel design calculations are shown on page C1D.5. Perimeter channel
profiles are included in Attachment C3.

DETENTION POND ANALYSIS

Detention Pond 1 was designed to provide the necessary storage and outlet control to
mitigate impacts to the receiving channels downstream of the Chisholm Trail Disposal
Landfill. Ponds 2 and 3 function as intermediate stormwater collection and conveyance
structures that capture runoff from their respective drainage areas and transfer it via culverts
to Pond 1, which serves as the primary detention basin for mitigating downstream impacts.
The hydraulic design parameters for the detention pond is provided on page C1C.10. Pond
1 is designed as a wet-bottom detention pond with its bottom elevation at approximately 660
feet, as illustrated on drawing C3.2 in Attachment C3. For conservative modeling purposes,
the hydrologic and hydraulic analysis used an initial water surface elevation of 668 feet,
which corresponds to the inlet elevation of the pond's outlet structure. This approach
effectively excludes the bottom 8 feet of storage volume from the detention calculations.
Detention pond design information is included in Attachment C3. The following table
provides storage volume and surface elevation for the 25-year storm event.

25-Year, 24-Hour Storm Events Analysis

Detention Pond Maximum Perimeter Freeboard Access
Water Surface Pond Berm (feet) Road
Elevation Elevation Elevation
Pond 1 675.3 682 6.7 682
Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill

Technically Complete, September 2025
Attachment C1, Appendix C1D



EROSION PROTECTION

Pond 1 will be inspected annually to assess sediment accumulation and overall condition.
Maintenance excavation will be performed when sediment buildup reduces the operational
storage capacity below design specifications. This proactive maintenance schedule ensures
the pond maintains its designed detention volume and continues to effectively mitigate
downstream impacts as required by permit conditions.

Concrete will be used at all pond inlets and outlets to prevent scour and maintain structural
integrity of the spillways and culverts as shown on Detail 8 on page C3.11 of Attachment
C3. The concrete aprons shall extend sufficiently beyond the inlet/outlet structures to
adequately dissipate flow energy and prevent undermining of the pond embankments. The
grass-lined outlet channel at CP2, located downstream of Pond 1, has a width of 100-feet
and 0.7% slope specifically designed to maintain low flow velocities. Due to these design
parameters, additional erosion protection measures are not required for this channel.

Biggs & Mathews Environmental 2 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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PERIMETER DRAINAGE PLANS

Biggs & Mathews Environmental 3 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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PERIMETER CHANNEL DESIGN CALCULATIONS

Biggs & Mathews Environmental 4 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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Depth and Velocity Calculations for the Perimeter Channels for the 25-Year Peak Runoff

Regufred: Determine the velocity and depth for the perimeter channels and
compare to the permissible non-erodible flow velocity.

Method: Manning's Equation for flow velocity.

References: 1. Texas Department of Transportation, Hydraulic Design
Manual, March 2004.

Solution: Manning's Equation V = (k/in)(RA2/3)(S*1/2)
V= Velocity (fps)
k= Conversion Factor = 1.486
n= Manning's Roughness Coefficient = 0.03 Grass lined channel
R= Hydraulic Radius = A/Pw

A= Cross-Sectional Area (ft"2)
Pw=  Wetted Perimeter (ft)

S= Channel Slope (ft/ft)

Bw = Bottom Width (ft)

Bw 1

;
& y
w -T-
ol
°
4
1&
"
w

BW Rss Lss D R A PW Vv Shear Stress

Channel Channel Station (cfs) (ft/ft) (ft) (H:V) (H:V) (ft) (ft) (sf) (ft) (fps) (psf)
West Ditch

R10 0+00 6+65 327.1 0.0030 8 4.0 4.0 3.43 2.05 74.60 36.31 4.38 0.64

R9 6+65 9+56 274.0 0.0030 8 4.0 4.0 3.17 1.92 65.42 34.11 4.19 0.59

R8 9+56 25+64 221.0 0.0030 8 4.0 4.0 2.87 1.76 55.80 31.64 3.96 0.54

R7 25+64 35+64 156.1 0.0030 8 4.0 4.0 2.43 1.54 43.18 28.07 3.62 0.46

R6 35+64 52,423 87.3 0.0040 8 4.0 4.0 1.71 1.15 25.40 22.11 3.44 0.43
East Ditch

R4 0+00 9+370 259.7 0.0030 8 4.0 4.0 3.09 1.88 62.87 33.47 4.13 0.58

R3 9+370 16+31 200.5 0.0030 8 4.0 4.0 2.74 1.70 51.93 30.59 3.86 0.51

R2 16+31 23+20 140.5 0.0030 8 4.0 4.0 2.32 1.48 39.96 27.09 3.52 0.43

R1 23+20 39+05 86.8 0.0030 8 4.0 4.0 1.83 1.22 28.09 23.11 3.09 0.34

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
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CHISHOLM TRAIL DISPOSAL LANDFILL

APPENDIX C1E
FINAL COVER DRAINAGE STRUCTURE DESIGN



NARRATIVE

30 TAC §§330.303 and 330.305

This appendix presents the supporting documentation for evaluation of the final cover
erosion layer and drainage structures. Appendix C1E addresses the requirements of
30 TAC §330.305(d) and (e) related to the final condition of final cover areas. The
requirements of 30 TAC §330.305(d) and (e) related to intermediate phases are
addressed in Appendix C1G.

1.0 FINAL COVER PLANS

The final cover plans depict the final cover drainage system consisting of a series of swales
and chutes. The drainage area for the largest area contributing to a side slope swale is
shown on Drawing C1E.1. Drainage areas for each downchute are shown on
Drawing C1E.2. Final cover details are included in Attachment C3.

2.0 EROSION LAYER EVALUATION

The erosion layer evaluation is based on the Universal Soil Loss Equation (USLE)
following Soil Conservation Service (SCS) procedures. The evaluation is based on a
25-year event. The 12-inch-thick Subtitle D layer is sufficient. Calculations are included
beginning on page C1E.8.

3.0 SHEET FLOW VELOCITY

The sheet flow velocity calculations are presented for the 4 percent top slope and the
25 percent side slope configurations. The procedures outlined in the TXDOT Hydraulic
Design Manual, May 2014, were used to determine velocities. Maximum lengths of
runoff for both final cover conditions were evaluated. Calculations are shown on
page C1E.15.

4.0 DRAINAGE SWALE DESIGN

The drainage swale design calculations are presented for the typical swale flowline slope
of 0.5 percent. The procedures in the TxDOT Hydraulic Design Manual, September
2019, were used to determine the flow depth, swale capacity, and contributing drainage
area. Calculations are shown beginning on page C1E.17.

5.0 DRAINAGE LETDOWN (OR CHUTE) DESIGN

The drainage letdown or chutes have been evaluated to determine critical velocities, flow
depths in the chute, and receiving perimeter channel. Calculations are shown beginning
on page C1E.20. Erosion protection within each chute is provided by 40-mil textured
FML. Drainage chute profile is included in Attachment C3.

Chutes are designed to provide sufficient flow depth for the peak flow rate from the
design storm. The design storm for chutes is the 25-year, 24-hour rainfall event. Chutes

Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill
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are designed to provide 2 feet of flow depth. The maximum calculated flow depth for
any chute is 0.26 feet; therefore, the chutes provide a minimum of 1.74 feet of freeboard.
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FINAL COVER PLANS
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EROSION LAYER EVALUATION
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EROSION LAYER EVALUATION

This appendix presents the supporting documentation for evaluation of the thickness of
the erosion layer for the final cover system at the Chisholm Trail Disposal Landfill. The
evaluation is based on the premise of adding excess soil to increase the time required
before maintenance is needed as recommended in the EPA Solid Waste Disposal
Facility Criteria Technical Manual (EPA 530-R-93-017, November 1993).

The design procedure is as follows:

1.

6.

The minimum thickness of the erosion layer is based on the depth of frost
penetration, or 10 inches, whichever is greater. For Wise County, the
approximate depth of frost penetration is less than 10 inches.

Soil loss is calculated using the Universal Soil Loss Equation (USLE) by following
SCS procedures. Based on 85% vegetative cover, the calculated soil loss from
final cover will not exceed 3 tons per acre per year. Soil loss thickness is
calculated by multiplying the soil loss by the postclosure year period (30 years),
multiplying by a safety factor of 2, and then converting the soil loss to a
thickness. The USLE, with a safety factor of 2, calculates the soil loss of the 4
percent top slopes to be 0.05 inches and the side slopes to be 0.64 inches.
These thicknesses are then compared to the actual soil thickness of the erosion
layer, which is 12 inches. These calculations begin on page C1E.8.

4% slope 25% slope
Maximum Sheet Flow Length 820 ft 120 ft

Soil Loss 0.05 tons/acrelyear 0.64 tons/acre/year

Sheet flow velocities for a 25-year storm event are calculated to be less than
permissible nonerodible velocities. The supporting calculations are presented on
page C1E.15.

Vegetation for the site will be native and introduced grasses with root depths of
6 inches to 8 inches.

Native and introduced grasses will be hydroseeded with fertilizer on the disked
(parallel to contours) erosion layer upon final grading. Temporary cold weather
vegetation will be established if needed. Irrigation may be employed for 6 to 8
weeks or until vegetation is well established. Erosion control measures, such as
silt fences and straw bales, will be used to minimize erosion until the vegetation
is established. Areas that experience erosion or do not readily vegetate after
hydroseeding will be reseeded until vegetation is established.

Slope stability information is included in Attachment D5 — Geotechnical Design.

Biggs & Mathews Environmental 7 Chisholm Trail Disposal Landfill
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Erosion Loss Evaluation

Required: Determine the required soil thickness and compare to the actual soil
thickness.
Method: Expected soil loss is calculated using the Universal Soil Loss Equation. Minimum

erosion layer thickness is determined by adding the minimum thickness allowed by
TCEQ to the expected thickness of soil loss.

References: 1. TNRCC, Use of the Universal Soil Loss Equation in Final Cover/Configuration
Design Procedural Handbook, October 1993,

Solution: Annual Soil Loss in tons/acre/year (A) = RKLSCP
Perimeter
Top Slope Slope
Design Parameters (4%) (25%)
Rainfall Factor (R) = 250 250 Wise County
Soil Erodibility Factor (K) = 0.25 0.25 (Loam)
Longest Run = 820 120 ft
Slope = 4.0 25 %
Topographic Factor (LS) = 0.93 6.45
Crop Management Factor (C) = 0.006 0.006 (tall grass with 85% cover)
Erosion Control Practice Factor (P) = 0.50 1.00 (Contouring)
Soil Loss (A) = 0.17 2.42 tons/acrelyr.

Erosion Layer Thickness Evaluation:

Required Thickness (T) = AYF/w

Perimeter
Top Slope Slope
(4%) (25%)
Soil Loss (A) = 0.17 2.42 tons/acre/yr.
Postclosure Period = 30 30 years
Factor of Safety (F) = 2 2
Specific Weight of Soil (w) = 125 125 pcf
Required Soil Thickness (T) 0.05 0.64 inches
Actual Soil Thickness 12.00 12.00 inches

Summary: As noted in the permit drawings, the erosion layer will be a minimum of 12 inches
thick. As shown above, this is a conservative design considering the maximum
expected soil loss for a 30 year period is 0.64 inches.

Chisholm Trail Disposal Landfill
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Required:

LS Factor Calculations

Determine the length slope factor based on slope length and slope gradient.

References: 1. TNRCC, Use of the Universal Soil Loss Equation in Final Cover/Configuration Design
Procedural Handbook, October 1993.

Solution: Length/Slope Factor (LS) = ((L/72.6)™)*((65.41*sin*(S))+(4.56*sin(S))+0.065)

L S
) (%)
820 4.0
120 25

Biggs & Mathews Environmental

LS = Length Slope Factor

L = Slope Length (ft)

S = Slope (%)
m = exponent dependent on the slope gradient

m=

(ftft)

25.00

0.2
0.3
0.4
0.5

S
(radians)

0.040
0.245

for S <=1.0%

for 1.0% < S <= 3.5%
for 3.5% < S <5.0%
for S =>5.0%

S m
(degrees)
2.291 04
14.036 0.5

LS

0.928
6.452
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Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.
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Table 1: Approximate Values of Factor K for USDA Textural Classes

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Organic Matter Content
Texture Class <0.5% 2% 4%
K K K

Sand 0.05 0.03 0.02
Fine Sand 0.16 0.14 0.10
Very Fine Sand 0.42 0.36 0.28
Loamy Sand 0.12 0.10 0.08
Loamy Fine Sand 0.24 0.20 0.16
Loamy Very Fine Sand 0.44 0.38 0.30
Sandy Loam 0.27 0.24 0.19
Fine Sandy Loam 0.35 0.30 0.24
\Very Fine Sandy Loam 0.47 0.41 0.33
Loam 0.38 0.32 0.29
Silt Loam 0.48 0.42 0.33
Silt 0.60 0.52 0.42
Sandy Clay Loam 0.27 0.25 0.21
Clay Loam 0.28 0.25 0.21
Silty Clay Loam 0.37 0.32 0.26
Sandy Clay 0.14 0.13 0.12
Silty Clay 0.25 0.23 0.19
Clay 0.13-0.29

The values shown are estimated averages of broad ranges of specific soil values. When a
texture is near the borderline of two texture classes, use the average of the two K values.

Chisholm Trail Disposal Landfill
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Table 2: Factor C for Permanent Pasture, Range, and Idle Land’

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Vegetative Canopy Cover that Contacts the Soil Surface
Type and Percent
P
Heightz S ercent Ground Cover
0 20 40 60 80 95+
e épp'ec'ab'e 0.45 0.20 0.10 0042 | 0013 | 0003
anopy
Tall weeds or 25 0.36 0.17 0.09 0.038 0.013 0.011
short brush with
average o T2l 50 0.26 0.13 0.07 0.035 0.012 0.003
height of 20 in. 75 0.17 0.10 0.06 0.032 0.011 0.003

Extracted from: United States Department of Agriculture, AGRICULTURE HANDBOOK NUMBER 537

" The listed C values assume that the vegetation and mulch are randomly distributed over the entire area.

2 Canopy height is measured as the average fall height of water drops falling from the canopy to the ground.
Canopy effect is inversely proportional to drop fall height and is negligible if fall height exceeds 33 feet.

® Portions of total-area surface that would be hidden from view by canopy in a vertical projection (a bird's eye view).

Chisholm Trail Disposal Landfill
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Table 3: P Factors for Contouring, Contour Stripcropping and Terracing

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Land Slope P Values
% Contouring® Contour Stripcropping | Terracing'
20to7 0.50 0.25 0.50
8.0t0 12 0.60 0.30 0.60
13.0t0 18 0.80 0.40 0.80
19.0to 24 0.90 0.45 0.90

(This table appeared in SCS (5), p.9)
TContouring and terracing columns are suitable for MSWLF cover. Contour stripcropping is not

suitable for the type of vegetative cover normally practiced at municpal landfills.

Table 4: Guide for Assigning Soil Loss Tolerance Values (T)
to Solid Having Different Rooting Depths

Soil Loss Tolerance Values
Rooting Depth Annual Soil Loss (Tons/Acre)
inches Renewable Soil a/ Renewable Soil b/
0-10 1 1
10 - 20 2 1
20 - 40 3 2
40 - 60 4 3
60 5 4 |

(This table appeared in SCS (6), p.4)

a/ Soil with favorable substrata that can be renewed by tillage, fertilizer, organic matter, and other
management practices. This column does not represent MSWLF final covers under normal
conditions.

b/ Soil with unfavorable substrata such as rock or soft rock that cannot be renewed by economical
means. Most of the MSWLF covers with constructed clay cap and/or flexible membrane should
use this performance criteria.

Chisholm Trail Disposal Landfill
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SHEET FLOW VELOCITY
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Sheet Flow Velocity

Required: Determine the sheet flow velocity for the final cover system design and compare to the
permissable non-erodible flow velocity.

Method: 1. Determine the 25-year peak flow rate using the Rational Method.
2. Calculate flow depth using Manning's Equation.
3. Calculate sheet flow velocity and compare to permissible non-erodible velocity.
References: 1. Texas Department of Transportation, Hydraulic Design Manual , Revised May 2014.
(Note: The Hydraulic Design Manual, Revised September 2019, uses a different equation
to calculate rainfall intensity which is not consistent with Reference 2.)
2. NOAA Atlas 14, Precipitation-Frequency Atlas of the United States, Volume 11 Version 2.0:
Texas, 2018.
Solution: 1. Determine the 25-year peak flow rate (Q) using the Rational Method.
25-Year Rainfall Depth (Pd) = 1.28 in (ref 2)
Time of Concentration (tc) = 10.0 min  (conservative minimum value)
Rainfall Intensity (1) = 7.7 in/hr  (ref 1, | = Pd/tc)
Runoff Coefficient (C) = 0.70 (typical value for final cover systems)
25-Year Peak Flow Rate (Q) = CIA cfs
Top Slope Perimeter
(4%) Slope (25%)
Longest Run = 820 120 ft (longest sheet flow distance to swale)
Width = 1.00 1.00 ft/ft  (unit width of flow)
Area = 0.0188 0.0028 acre
Q 0.101 0.015 cfs
2. Calculate the flow depth using Manning's Equation.
- Rearrange Manning's Equation for wide and shallow flow to calculate flow depth:
y = (Qn/1.495°%)°®
Manning's Roughness (n) = 0.03 (typical value for vegetated final cover)
Slope = 0.040 0.250 ft/ft  (final cover design slopes)
Depth (y) = 0.0639 0.0116 ft
3. Calculate sheet flow velocity and compare to permissible non-erodible velocity.
- A permissible non-erodible velocity of 5 ft/sec is typical for vegetated final covers.
- Refer to page C3-A-8 for soil loss calculations.
V=Q/ (y* width)
Sheet flow velocity 1.58 1.27 ft/sec
Summary: Permissable non-erodible velocity is 5.0 ft/sec with vegetated final cover. Therefore, the

expected sheet flow velocity is acceptable on the final cover system top and side slopes with
vegetation provided.

Chisholm Trail Disposal Landfill
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DRAINAGE SWALE DESIGN

Biggs & Mathews Environmental 16 Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Attachment C1, Appendix C1E



Drainage Swale Analysis - Topslopes
Required:  Determine the topslope drainage swale capacity.

Method: 1. Calculate the topslope swale's flow capacity using Manning's Equation.
2. Determine the maximum allowable topslope drainage area using the Rational Method.
3. Provide the maximum proposed topslope drainage area for comparison.

References: 1. Texas Department of Transportation, Hydraulic Design Manual , Revised May 2014.
(Note: The Hydraulic Design Manual, Revised September 2019, uses a different
equation to calculate rainfall intensity which is not consistent with Reference 2.)
2. NOAA Atlas 14, Precipitation-Frequency Atlas of the United States, Volume 11 Version
2.0: Texas, 2018.

Solution: 1. Calculate flow capacity using Manning's Equation.
- Swale Characteristics:

Finay COVER

Max swale flow depth (D) = 1.10 ft
Running swale slope (S) = 0.5 %
Manning's Roughness (n) = 0.03 (typical value for vegetated final cover)
Left slope (LS) = 25.00 :1
Right slope (RS) = 24
Flow Area (A) = ((LS+RS)*D"2)/2
Wetted Perimeter (WP) = ((LS*D)"2+D"2)*(0.5) + ((RS*D)"2+D"2)"(0.5)
Hydraulic Radius (R) = AlWP
Flow Area (A) = 16.335 sf
Wetted Perimeter (WP) = 29.982 ft
Hydraulic Radius (R) = 0.545 ft

- Use Manning's Equation to determine the flow velocity in the swale.
Velocity (V) = 1.49*R~(2/3)*SA(1/2)/n
Velocity (V) = 2.343 ft/sec

- Calculate the swale's flow capacity.
Swale capacity (Q) = V*A
Q= 38.3 cfs

2. Determine the maximum allowable drainage area using the Rational Method.

25-Year Rainfall Depth (Pd
Time of Concentration (tc]

) 1.28 in (ref 2)
)
Rainfall Intensity (1)
)
)

10 min  (conservative minimum value)

7.7 in/hr - (ref 1, | = Pditc)
0.70 (typical value for final cover systems)
CIA cfs

Runoff Coefficient (C
25-Year Peak Flow Rate (Q

- Rearrange the Rational Formula to calculate allowable drainage area:
Drainage Area = Q/(Cl)

Maximum Allowable Swale Drainage Area = 7.12 acres
3. Provide the maximum proposed topslope drainage area for comparison.
Maximum Proposed Swale Drainage Area = 5.21 acres

Summary: The maximum proposed topslope swale drainage area is 5.21 acres. This is less than the maximum
allowable drainage area of 7.12 acres for the proposed swale configuration.

Chisholm Trail Disposal Landfill
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Drainage Swale Analysis - Sideslopes
Required: Determine the sideslope drainage swale capacity.
Method: 1. Calculate the sideslope swale's flow capacity using Manning's Equation.

2. Determine the maximum allowable sideslope drainage area using the Rational Method.
3. Provide the maximum proposed sideslope drainage area for comparison.

References: 1. Texas Department of Transportation, Hydraulic Design Manual, Revised May 2014.
(Note: The Hydraulic Design Manual, Revised September 2019, uses a different
equation to calculate rainfall intensity which is not consistent with Reference 2.)
2. NOAA Atlas 14, Precipitation-Frequency Atlas of the United States, Volume 11 Version
2.0: Texas, 2018.

Solution: 1. Calculate flow capacity using Manning's Equation.
- Swale Characteristics:

Max swale flow depth (D) = 1.40 ft

Running swale slope (S) = 0.5 %
Manning's Roughness (n) = 0.03 (typical value for vegetated final cover)

Left slope (LS) = 4.00 :1

Right slope (RS) = 21

Flow Area (A) = ((LS+RS)*D"2)/2
Wetted Perimeter (WP) = ((LS*D)*2+D"2)4(0.5) + ((RS*D)"2+D*2)4(0.5)

Hydraulic Radius (R) = Al WP
Flow Area (A) = 5.880 sf
Wetted Perimeter (WP) = 8.903 ft
Hydraulic Radius (R) = 0.660 ft

- Use Manning's Equation to determine the flow velocity in the swale.
Velocity (V) = 1.49"R™2/3)*S*(1/2)/n
Velocity (V) = 2.663 ft/sec

- Calculate the swale's flow capacity.
Swale capacity (Q) = V*A
Q= 16.7 cfs

2. Determine the maximum allowable drainage area using the Rational Method.

25-Year Rainfall Depth (Pd) = 1.28 in (ref 2)
Time of Concentration (tc) = 10 min (conservative minimum value)
Rainfall Intensity (1) = 7.7 in/fhr - (ref 1, | = Pd/tc)
Runoff Coefficient (C) = 0.70 (typical value for final cover systems)
25-Year Peak Flow Rate (Q) = CIA cfs

- Rearrange the Rational Formula to calculate allowable drainage area:
Drainage Area = Q/(Cl)

Maximum Allowable Swale Drainage Area = 2.91 acres
3. Provide the maximum proposed sideslope drainage area for comparison.
Maximum Proposed Swale Drainage Area = 2.50 acres

Summary: The maximum proposed sideslope swale drainage area is 2.5 acres. This is less than the maximum allowable
drainage area of 2.91 acres for the proposed swale configuration

Chisholm Trail Disposal Landfill
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CHUTE DESIGN
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Chute Design

Required: Determine final cover collection channel and chute flowrates.

Method: 1. Determine the flow from each chute drainage area using

the Rational Method

Reference 1. Texas Department of Transportation, Hydraulic Design Manual , Revised May

2014.

(Note: The Hydraulic Design Manual, Revised September 2019, uses a
different equation to calculate rainfall intensity which is not consistent with

Reference 2.)

2. NOAA Atlas 14, Precipitation-Frequency Atlas of the United States, Volume 11
Version 2.0; Texas, 2018.

Solution: 1. Determine the 25-Year Peak Flow Rate using the Rational Method.

25-Year Rainfall Depth (Pd) =
Time of Concentration (tc) =
Rainfall Intensity (I) =

128 in (ref2)
10 min (conservative minimum value)

7.7 in/hr (ref 1, | = Pd/tc)
(typical value for final cover systems)

Runoff Coefficient (C) = 0.70
25-Year Peak Flow Rate (Q) = CIA cfs
25-Year
Chute |Peak Flow
Area Rate
Chute (acre) (cfs)
1 23.2 125
2 15.5 83
3 17.6 95
4 17.7 95
5 13.5 72
6 17.9 96
7 17.6 95
8 20.5 110
9 20.9 112
10 23.3 125
20
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Downchute Calculations
Required: Determine the flow depth and velocity in the chutes.

Method: Calculate the flow depth and velocity using Manning's Equation.

Solution:
Chute
Side
Q Width  Slope Slopes Manning's Depth  Velocity
Chute (cfs) (ft) (%) (h:v) n (ft) (fps)
1 125 20 25 4 0.013 0.26 22.60
2 83 20 25 4 0.013 0.21 19.39
3 95 20 25 2 0.013 0.22 20.69
4 95 20 25 4 0.013 0.22 20.41
5 72 20 25 4 0.013 0.19 18.39
6 96 20 25 4 0.013 0.22 20.49
7 95 20 25 4 0.013 0.22 20.38
8 110 20 25 4 0.013 0.24 21.59
9 112 20 25 4 0.013 0.25 21.73
10 125 20 25 4 0.013 0.26 22.65
Notes:

1. Flow rates were calculated using the Rational Method for the 25-year
rainfall event.

2. Erosion protection on downchute will be 40-mil textured flexible
membrane liner (FML).

Chisholm Trail Disposal Landfill
Technically Complete, September 2025
Biggs & Mathews Environmental 21 Attachment C1, Appendix C1E



CHISHOLM TRAIL DISPOSAL LANDFILL
APPENDIX C1F

INTERMEDIATE COVER
EROSION AND SEDIMENTATION CONTROL PLAN



NARRATIVE

This appendix presents temporary erosion and sediment control structures for the
intermediate cover phase of landfill development. Temporary means the time between
the construction of intermediate cover and the construction of final cover or the
placement of additional waste, as the case may be. Appendix C1F addresses the
requirements of 30 TAC §330.305(d) and (e) related to the intermediate cover phase of
the landfill.

As defined in the guidance document RG-417 issued by TCEQ dated May 2018;
intermediate topslope surfaces and external sideslopes, for the purposes of compliance
with 30 TAC §330.305(d), are:

a) those above grade slopes that directly drain to the site perimeter stormwater
management system (i.e., areas where the stormwater directly flows to a
perimeter channel or detention pond)

b) those that have received intermediate or final cover

c) those that have either reached their permitted elevation, or will subsequently
remain inactive for longer than 180 days

Slopes that drain to ongoing waste placement, pre-excavated areas, areas that have
received only Weekly cover, or areas under construction that have not received waste
are not covered under this appendix. Areas that have received final cover are not
covered in this appendix. This appendix addresses only intermediate cover slopes.

EROSION AND SEDIMENT CONTROL LANDFILL COVER PHASES

The purpose of this section is to define the landfill cover phases and where they are
addressed throughout the Chisholm Trail Disposal Landfill permit:

Weekly Cover — Weekly cover is defined in §330.165(a). Weekly cover consists of 6
inches of well compacted earthen material not previously mixed with garbage,
rubbish, or other solid waste applied at the end of each operating day. The
placement and erosion control practices for Weekly cover areas are defined in Part
IV — Site Operating Plan and in the Best Management Practices Section of this
appendix.

Intermediate Cover — Intermediate cover is defined in §330.165(c). Intermediate
cover consists of at least 12 inches of suitable earthen material and is graded and
maintained to prevent erosion and ponding of water. The placement requirements

Biggs & Mathews Environmental 1 Chisholm Trail Disposal Landfill
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and erosion control practices for intermediate cover areas are defined in this
appendix.

Final Cover — Final cover is defined in Subchapter K. The placement and erosion
control practices for final cover areas are defined in Attachment C1, Appendix C1E.
Final cover at the Chisholm Trail Disposal Landfill will be managed as provided for in
the closure and postclosure plan required by 30 TAC 330 Subchapter K, Closure and
Post-Closure.

BEST MANAGEMENT PRACTICES

Vegetation and temporary erosion control structures provide the most effective means to
reduce the amount of soil loss during operation of the landfill. Best management
practices utilized for erosion and sediment control may be broadly categorized as
nonstructural and structural controls. Nonstructural controls addressing erosion include
the following:

Minimization of the disruption of the natural features, drainage, topography, or
vegetative cover features

Phased development to minimize the area of bare soil exposed at any given time
Plans to disturb only the smallest area necessary to perform current activities
Plans to confine sediment to the construction area during the construction phase

Scheduling of construction activities during the time of year with the least erosion
potential, when applicable

Specific plans for the stabilization of exposed surfaces in a timely manner

Structural controls are preventative and also mitigative since they control erosion and
sediment movement. Structural controls addressing erosion include the following:

Vegetative and Non-Vegetative Stabilization. A soil stabilization and vegetation
schedule is provided in this appendix.

Check Dams. Check dams may be constructed using gravel, rock, gabions,
compost socks, or sandbags to reduce flow velocity and therefore erosion in a
perimeter channel or detention pond.

Filter Berms. Filter berms may be constructed of mulch, woodchips, brush,
compost, shredded woodwaste, or synthetic filter materials. Mesh socks may be
filled with compost, mulch, woodchips, brush, or shredded woodwaste. Filter
berms or filled mesh socks may be installed at the bottom of slopes, throughout the
perimeter drainage system, and on sideslopes. The maximum drainage area to
the filter berm or filled mesh sock will not exceed 2 acres. Specifications for the
filter berms are provided on Drawing C1F.3, Detail TD11.
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e Baled Hay. Hay bales, straw bales, or baled hay shall be approximately
30 inches in length and be composed entirely of vegetable matter. Hay bales
shall be embedded in the soil a minimum of 4 inches and where possible one-
half the height of the hay bale.

e Sediment Traps. Sediment traps are small, excavated areas that function as a
sediment basin. Sediment traps allow for the settling of suspended sediment in
stormwater runoff. Sediment traps may be constructed in perimeter channels,
temporary internal channels, and at entrances to detention ponds. The maximum
drainage area contributing to a sediment trap will not exceed 10 acres.

e Temporary Sediment Control Fence or Silt Fence. Silt fences or fabric filter
fences may be used where there is sheet flow. The maximum drainage area to
the silt fence will not exceed the manufacturer’s specification, but in no case be
greater than 0.5 acre per 100 feet of fence. To ensure sheet flow, a gravel collar
or level spreader may be used upslope of the silt fence.

e Swales. These structures will be constructed of a material with the top 6 inches
capable of sustaining native plant growth. Rolled erosion control mats or blankets
made from natural materials or synthetic fiber, grass, or compost/mulch/straw may
be used as erosion protection along the flowline. These structures direct the flow
to the drainage system. These structures decrease downslope velocities of runoff
that could cause erosion on the intermediate cover slopes.

e Letdown Chutes. Letdown chutes are bermed conveyance structures constructed
on the intermediate cover slopes. Flow will be directed to the letdown chutes via
swales, then conveyed to the perimeter drainage system. The letdown chutes will
be lined with an FML geomembrane, turf reinforcement mats, riprap, concrete,
gabions, crushed concrete, or stone.

Erosion will be controlled by vegetation on topslopes, sideslopes, swales, and in
drainage conveyance structures with flow velocities less than or equal to 5 fps. For
drainage conveyance structures with flow velocities greater than 5 fps, turf
reinforcement, rock riprap, concrete, gabions, or other appropriate materials will be used
for surface reinforcement.

Intermediate cover erosion and sediment control structures are shown on
Drawings C1F.2 through C1F.4. During site development, both structural and non-
structural BMPs will be employed to control erosion.

The potential for wind erosion of the intermediate cover surface will be mitigated through
the placement of temporary intermediate cover erosion control measures and
establishment of vegetative cover. Temporary erosion control measures include surface
roughening, surface wetting, application of tackifiers, or hydromulching the intermediate
cover surface.
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SOIL STABILIZATION AND VEGETATION SCHEDULE

The soil stabilization and vegetation schedule is as follows:

Areas that will remain inactive for periods greater than 180 days will receive
intermediate cover.

Intermediate cover on slopes will be stabilized by tracking into the slope. Sail
stabilization can be enhanced by mulching, the addition of soil tackifiers, soil
treatment, or any combination of these measures. The intermediate cover will be
graded to provide positive drainage.

Temporary erosion control structures will be installed within 180 days from when
intermediate cover is constructed.

The intermediate cover area will be seeded or sodded as soon as practical,
following placement of intermediate cover and will be documented in the site
operating record. All intermediate cover areas will be managed to control erosion
and achieve a predicted soil loss of less than 50 tons per acre per year. A
60 percent vegetative cover will be established over the intermediate cover areas
within 180 days from intermediate cover construction unless prevented by climatic
events (e.g., drought, rainfall, etc.). Additional temporary erosion control measures
will be implemented during these events to facilitate the establishment of
vegetative cover.

Mulch, woodchips, or compost may be used as a layer placed over the intermediate
cover to protect the exposed soil surface from erosive forces and conserve soil
moisture until vegetation can be established. The mulch, woodchips, or compost
will be used to stabilize recently graded or seeded areas. The mulch, woodchips, or
compost will be spread evenly over a recently seeded area and tracked into the
surface to protect the soil from erosion and moisture loss, if required to promote the
establishment of vegetation. These materials are not required for the establishment
of vegetation on the intermediate cover; however, they may be used if the Chisholm
Trail Disposal Landfill determines they are needed to promote vegetative growth or
to provide additional erosional stability to the intermediate cover surface. These
materials will vary in thickness but will not be placed to a thickness to inhibit
vegetative growth.

The intermediate cover and temporary erosion control structures will be
maintained as detailed in the Stormwater System Maintenance Plan.

Final cover will be constructed as the site develops. Temporary erosion control
features will be removed as permanent erosion control structures are constructed.

STORMWATER SYSTEM MAINTENANCE PLAN

The Chisholm Trail Disposal Landfill will restore and repair temporary stormwater
systems such as channels, drainage swales, chutes, and flood control structures in the
event of wash-out or failure. In addition, the BMPs discussed in this appendix will also
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be replaced or repaired in the event of failure. Excessive sediment will be removed, as
needed, so that the drainage structures function as designed. Site inspections by landfill
personnel will be performed weekly or within 48 hours of a rainfall event of 0.5 inches or

more.

The following items will be evaluated during the inspections:

Erosion of intermediate cover areas, perimeter ditches, temporary chutes,
swales, detention ponds, berms, and other drainage features

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

Silt and sediment build-up in perimeter ditches, chutes, swales, and detention
ponds

Presence of ponded water on intermediate cover or behind temporary erosion
control structures

Obstructions in drainage features
Presence of erosion or sediment discharge at offsite stormwater discharge locations

Temporary erosion and sediment control features

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

Maintenance activities will consist of the following, as needed:

Placement of additional temporary or permanent vegetation

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

Replacement of riprap or other structural lining
Removal of obstructions from drainage features
Removal of silt and sediment build-up from the temporary erosion control structures

Removal of ponded water on the intermediate cover or behind temporary erosion
control structures

Repairs to erosion and sedimentation controls

Installation of additional erosion and sedimentation controls

Documentation and training requirements are discussed below:
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e Site inspections by landfill personnel will be performed weekly or within 48 hours
of a rainfall event of 0.5 inches or more.

e Documentation of the inspection will be included in the site operating record.

e Documentation of maintenance activities that were performed to correct
damaged or deficient items noted during the site inspections will be included in
the site operating record.

e Landfill personnel will be trained to perform inspections, install, and maintain
temporary erosion control structures.
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CHISHOLM TRAIL DISPOSAL LANDFILL
APPENDIX C1G

INTERMEDIATE COVER
EROSION CONTROL STRUCTURE DESIGN



NARRATIVE

This appendix presents the supporting documentation to evaluate and design temporary
erosion and sediment control structures for the intermediate cover phase of landfill
development. Appendix C1G addresses the requirements of 30 TAC §330.305(d) and
(e) and provides the evaluation and design of temporary erosion and sediment control
structures for intermediate cover slopes.

INTERMEDIATE COVER PLAN

As intermediate cover is constructed, temporary chutes and swales will be constructed
to prevent erosion and sedimentation. Erosion control features (i.e., filter berms, rock
check dams, hay bales, or equivalent) may be constructed at the toe of filled areas to
minimize erosion and prevent disturbance of the existing grassed slopes. Otherwise,
temporary erosion and sediment control features will be installed within 180 days from
when the intermediate cover is constructed. An existing conditions summary and Best
Management Practices are included in Appendix C1F. Example intermediate cover
drainage calculations are included in this appendix for use in site operations.

INTERMEDIATE COVER EVALUATION

The intermediate cover evaluation is based on the Universal Soil Loss Equation (USLE)
following Soil Conservation Service (SCS) procedures. The evaluation is based on a
12-inch thick intermediate cover layer with 60 percent vegetated cover. Calculations for
the soil loss for intermediate cover on external 4 percent and 25 percent slopes have
been provided on pages C1G.4 through C1G.11.

SHEET FLOW DESIGN

The sheet flow calculations are presented for external 4 percent and 25 percent slope
configurations. The permissible non-erodible velocities should be less than 5 ft/sec
(clayey soil) or 4 ft/sec (sandy soil) on vegetated intermediate cover. The Manning’s
Equation and Rational Method were used to calculate sheet flow velocity.

TEMPORARY DRAINAGE SWALE DESIGN

The temporary drainage swales are designed for typical drainage areas and flowline
slopes. The procedures in the TxDOT Hydraulic Design Manual, September 2019, were
used to determine peak flow, flow depth, flow velocity, and swale capacity. The Rational
Method and the Manning’s Equation were used to calculate the design parameters.
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TEMPORARY DIVERSION CHANNEL DESIGN

The temporary diversion channels are designed for typical drainage areas and flowline
slopes. The procedures in the TXDOT Hydraulic Design Manual, September 2019, were
used to determine peak flow, flow depth, flow velocity, and diversion channel capacity.
The Rational Method and the Manning’s Equation were used to calculate the design
parameters.

TEMPORARY CHUTE DESIGN

The temporary chutes are designed for typical drainage areas on a 25 percent external
side slope. The procedures in the TXDOT Hydraulic Design Manual, September 2019,
were used to determine peak flow, flow depth, flow velocity, and chute capacity. The
Rational Method and the Manning's Equation were used to calculate the design
parameters.
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INTERMEDIATE COVER EVALUATION
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INTERMEDIATE COVER EVALUATION

SOIL LOSS

This section presents the supporting documentation for evaluation of the potential for
intermediate cover soil erosion loss at the Chisholm Trail Disposal facility. The
evaluation is based on the premise of adding excess soil to increase the time required
before maintenance is needed as recommended in the EPA Solid Waste Disposal
Facility Criteria Technical Manual (EPA 530-R-93-017, November 1993).

The design procedure is as follows:

1. Minimum thickness of the intermediate cover is evaluated based on the maximum
soil loss of 50 tons per acre per year.

4% slope 25% slope
Maximum Sheet Flow Length 820 ft 120 ft
Soil Loss 1.22 tons/acre/year 15.24 tons/acre/year

2. Soil loss is calculated using the Universal Soil Loss Equation (USLE) by following
SCS procedures. The soil loss is based on 60 percent vegetative cover as
recommended in the TNRCC, “Use of the Universal Soil Loss Equation in Final
Cover/Configuration Design Procedural Handbook” (October 1993). These
calculations are provided on pages C1G.6 and C1G.7.

3. Sheet flow velocities for a 25-year storm event are calculated to be less than
permissible non-erodible velocities. The supporting calculations are presented on
page C1G.13.

4. Temporary vegetation for the intermediate cover areas will be native and introduced
grasses with root depths of 6 inches to 8 inches.

5. Native and introduced grasses will be hydroseeded, drill seeded, or broadcast seeded
with fertilizer on the disked (parallel to contours) intermediate cover layer as soon as
practical following placement of intermediate cover and will be documented in the site
operating record. All intermediate cover areas will be managed to control erosion and
achieve a predicted soil loss of less than 50 tons per acre per year. Temporary erosion
and sediment control features (including at least 60 percent vegetative cover) will be
installed within 180 days from when the intermediate cover is constructed. Areas that
experience erosion or do not readily vegetate will be reseeded until vegetation is
established or the soil will be replaced with soil that will support the grasses.
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SHEET FLOW VELOCITY

The sheet flow velocity calculations are presented for external 4 percent and 25 percent
slope configurations. The procedures outlined in the TxDOT Hydraulic Manual were
used to determine velocities. Maximum sheet flow lengths for all three conditions were
evaluated. Calculations are provided on page C1G.13.
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Intermediate Cover Erosion Loss Evaluation

Required: 1. Determine the erosion loss for the intermediate cover design based on a maximum soil loss
of 50 tons/acre/year.

Method: Expected soil loss is calculated using the Universal Soil Loss Equation.

References: 1. tNRCC, Use of the Universal Soil Loss Equation in Final Cover/Configuration Design Procedural

Handbook, October 1993.

Solution: Annual Soil Loss in tons/acre/year (A) = RKLSCP

External Top External Side
Design Parameters Slope (4%)  Slope (25%)

Rainfall Factor (R) = 250 250 Wise County
Soil Erodibility Factor (K) = 0.25 0.25 (Loam)
Longest Run = 820 120 ft
Slope = 4.0 25 %
Topographic Factor (LS) = 0.93 6.45
Crop Management Factor (C) = 0.042 0.042 (60% vegetative cover)
Erosion Control Practice Factor (P) = 0.50 0.90
Soil Loss (A) = 1.22 15.24 tons/acre/year
Summary: As noted in the permit drawings, the intermediate cover will be a minimum of 12 inches thick. As shown

above, the maximum soil loss is 15.24 tons/acre/year, which is less than the maximum allowable soil
loss of 50 tons/acre/year.
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Intermediate Cover LS Factor Calculations

Required: 1.

References: 1.

Procedural Handbook, October 1993.

Length, L Slope, S
(ft) %
820 4.0
120 25

Biggs & Mathews Environmental

LS = Length/Slope Factor
L = Slope Length (ft)
S = radians

m = exponent dependent on the slope gradient

m= 0.2 forS <=1.0%

Slope, S
(ft/ft)

25.00
4

0.3 for 1.0% < S <=3.5%
0.4 for3.5% < S <5.0%
0.5 forS=>50%

0 0 m
(radians) (degrees)
0.040 2,291 0.4
0.245 14.036 0.5
7

Determine the Length/Slope Factor based on slope length and slope gradient.

TNRCC, Use of the Universal Soil Loss Equation in Final Cover/Configuration Design

Length/Slope Factor (LS) = ((L/72.6)m)*((65.41*sin2(S))+(4.56"sin(S))+0.065)

LS

0.93
6.45
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Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

CHISHOLM TRAIL
DISPOSAL LANDFIL

TR
N © (=]
J @ S
3 = s
|
/

>
>

50
15
}___
N

400

50

=~y
=1 1 =
W ‘-8 - "‘.’
= ~
%
o o =
T~ w0
72 ©
S 3
~
(~)
2]
N

FIGURE 1 - AVERAGE ANNUAL VALUES OF THE RAINFALL EROSION INDEX
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Table 1: Approximate Values of Factor K for USDA Textural Classes

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Organic Matter Content
Texture Class <0.5% 2% 4%
K K K

Sand 0.05 0.03 0.02
Fine Sand 0.16 0.14 0.10
Very Fine Sand 0.42 0.36 0.28
Loamy Sand 0.12 0.10 0.08
Loamy Fine Sand 0.24 0.20 0.16
Loamy Very Fine Sand 0.44 0.38 0.30
Sandy Loam 0.27 0.24 0.19
Fine Sandy Loam 0.35 0.30 0.24
Very Fine Sandy Loam 0.47 0.41 0.33
Loam 0.38 0.32 0.29
Silt Loam 0.48 0.42 0.33
Silt 0.60 0.52 0.42
Sandy Clay Loam 0.27 0.25 0.21
Clay Loam 0.28 0.25 0.21
Silty Clay Loam 0.37 0.32 0.26
Sandy Clay 0.14 0.13 0.12
Silty Clay 0.25 0.23 0.19
Clay 0.13-0.29

The values shown are estimated averages of broad ranges of specific soil values. When a
texture is near the borderline of two texture classes, use the average of the two K values.
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Table 2: Factor C for Permanent Pasture, Range, and Idle Land'

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Vegetative Canopy Cover that Contacts the Soil Surface
Type and Percent
Heightz Cover® Percent Ground Cover
0 20 40 60 80 95+
" gpprec'ab'e 0.45 0.20 0.10 0042 | 0013 | 0003
anopy
Tall weeds or 25 0.36 0.17 0.09 0.038 0.013 0.011
short brush with
average drop fall 50 0.26 0.13 0.07 0.035 0.012 0.003
height of 20 in. 75 0.17 0.10 0.06 0.032 0.011 0.003

Extracted from: United States Department of Agriculture, AGRICULTURE HANDBOOK NUMBER 537

' The listed C values assume that the vegetation and mulch are randomly distributed over the entire area.

2 Canopy height is measured as the average fall height of water drops falling from the canopy to the ground.
Canopy effect is inversely proportional to drop fall height and is negligible if fall height exceeds 33 feet.

® Portions of total-area surface that would be hidden from view by canopy in a vertical projection (a bird's eye view).
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Table 3: P Factors for Contouring, Contour Stripcropping and Terracing

Reproduced from: Texas Natural Resource Conservation Commission, Municipal Solid Waste Division,
Use of the Universal Soil Loss Equation in Final Cover/Configuration Design: Procedural Handbook, 1993.

Land Slope P Values
% Contouring" Contour Stripcropping Terracing’
20to7 0.50 0.25 0.50
8.0 to 12 0.60 0.30 0.60
13.0t0 18 0.80 0.40 0.80
19.0to 24 0.90 0.45 0.90

(This table appeared in SCS (5), p.9)
1 Contouring and terracing columns are suitable for MSWLF cover. Contour stripcropping is not

suitable for the type of vegetative cover normally practiced at municpal landfills.

Table 4: Guide for Assigning Soil Loss Tolerance Values (T)
to Solid Having Different Rooting Depths

Soil Loss Tolerance Values
Rooting Depth Annual Soil Loss (Tons/Acre)

Inches Renewable Soil a/ Renewable Soil b/

0-10 1 1

10 - 20 2 1

20 - 40 3 2

40 - 60 4 3

60 5 4

(This table appeared in SCS (6), p.4)

a/ Soil with favorable substrata that can be renewed by tillage, fertilizer, organic matter, and other
management practices. This column does not represent MSWLF final covers under normal
conditions.

b/ Soil with unfavorable substrata such as rock or soft rock that cannot be renewed by economical
means. Most of the MSWLF covers with constructed clay cap and/or flexible membrane should
use this performance criteria.
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SHEET FLOW
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Intermediate Cover Sheet Flow Velocity

Required: Determine the sheet flow velocity for the intermediate cover design and compare to the
permissable non-erodible flow velocity.

Method: 1. Determine the 25-year peak flow rate using the Rational Method.
2. Calculate flow depth using Manning's Equation.
3. Calculate sheet flow velocity and compare to permissible non-erodible velocity.
References: 1. Texas Department of Transportation, Hydraulic Design Manual, Revised October 2011.
2. United States Geologic Survey, Atlas of Depth-Duration Frequency of Precipitation
Annual Maxima for Texas, 2004.
Solution: 1. Determine the 25-year peak flow rate (Q) using the Rational Method
25-Year Rainfall Depth (Pd) = 1.28 in (ref 2)
Time of Concentration (tc) = 10.0 min  (conservative minimum value)
Rainfall Intensity (1) = 7.7 infhr - (ref 1, | = Pd/tc)
Runoff Coefficient (C) = 0.70 (typical value for intermediate cover)
25-Year Peak Flow Rate (Q) = CIA cfs
External Top External Side
Slope (4%) Slope (25%)
Longest Run = 820 120 ft (longest sheet flow distance to swale)
Width = 1.00 1.00 f/ft  (unit width of flow)
Area = 0.0188 0.0028 acre
Q 0.101 0.015 cfs
2. Calculate the flow depth using Manning's Equation.
- Rearrange Manning's Equation for wide and shallow flow to calculate flow depth:
y = (Qn/1.498°%)°®
Manning's Roughness (n) = 0.03 (typical value for vegetated intermediate cover)
Slope = 0.040 0.250 ft/ft
Depth (y) = 0.064 0.012 ft
3. Calculate sheet flow velocity and compare to permissible non-erodible velocity.
- A permissible non-erodible velocity of 5 ft/sec (clayey soil) or 4 ft/sec (sandy soil) is
typical for vegetated intermediate covers. Refer to page C1-G-6 for soil loss calculations.
V=Q/(y* width)
Sheet flow velocity 1.58 1.27 ftisec
Summary: The permissable non-erodible velocity should be less than 5.0 ft/sec (clayey soil) or 4.0 ft/sec

(sandy soil) on vegetted intermediate cover. Therefore, the expected sheet flow velocity is
acceptable on the external intermediate cover slopes with 60% vegetative cover.
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TEMPORARY DRAINAGE SWALE DESIGN
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TEMPORARY DRAINAGE SWALE DESIGN

The temporary drainage swale design for intermediate cover areas is presented for the
typical swale flowline of 0.5 percent. The procedures in the TxDOT Hydraulic Design
Manual were used to determine peak flow, flow depth, flow velocity, and swale capacity.
The temporary swales will be located on the intermediate cover to prevent erosion as
follows:

Maximum Sheet Flow Maximum Drainage Maximum Swale
Slope Length Area Length
(%) (ft) (acres) (ft)
4 820 5.5 292
25 120 3.5 1267

All temporary swales shall be designed to minimize erosion and provide a maximum flow
depth of 1.5 feet. The total height of the swales at the flowline is a minimum of 3 feet, as
depicted in Appendix C1F on page C1F.8. As noted in the calculations, the velocities in the
swales are less than permissible non-erodible velocities. If sustained erosion is observed,
facility management will evaluate and construct additional temporary drainage swales.
Example drainage swale calculations for a grassed intermediate cover are provided on
pages C1G.16 and C1G.17.
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Drainage Swale Analysis - External Intermediate Cover Topslopes

Required: Determine the inermediate cover topslope drainage swale capacity.
Method: 1. Calculate the intermediate cover topsiope swale's flow capacity using Manning's Equation.

2. Determine the maximum allowable topslope drainage area using the Rational Method.
3. Determine the maximum swale length based on the maximum sheet flow length.

References: 1. Texas Department of Transportation, Hydraulic Design Manual, Revised October 2011.
2. United States Geologic Survey, Atlas of Depth-Duration Frequency of Precipitation
Annual Maxima for Texas, 2004.

Solution: 1. Calculate flow capacity using Manning's Equation.
- Swale Characteristics:
1.00'
!
INT]
ERMEDIATE COVER
Max swale flow depth (D) = 1.00 ft
Running swale slope (S) = 0.5 %
Manning's Roughness (n) = 0.03 (typical value for vegetated intermediate cover)
Left slope (LS) = 25.00 :1
Right slope (RS) = 21
Flow Area (A) = ((LS+RS)*D"2)/2
Wetted Perimeter (WP) = ((LS*D)*2+D*2)*(0.5) + ((RS*D)*2+D"2)*(0.5)
Hydraulic Radius (R) = A /WP
Flow Area (A) = 13.500 sf
Wetted Perimeter (WP) = 27.256 ft
Hydraulic Radius (R) = 0.495 ft
- Use Manning's Equation to determine the flow velocity in the swale.
Velocity (V) = 1.49*RN(2/3)*S*(1/2)/n
Velocity (V) = 2.193 ft/sec
- Calculate the swale's flow capacity.
Swale capacity (Q) = V*A
Q= 29.6 cfs
2. Determine the maximum allowable drainage area using the Rational Method.
25-Year Rainfall Depth (Pd) = 1.28 in (ref 2)
Time of Concentration (tc) = 10 min  (conservative minimum value)
Rainfall Intensity (1) = 7.7 intfhr  (ref 1, | = Pd/tc)
Runoff Coefficient (C) = 0.70 (typical value for intermediate cover)
25-Year Peak Flow Rate (Q) = CIA cfs
- Rearrange the Rational Formula to calculate allowable drainage area:
Drainage Area= Q/ (Cl)
Maximum Allowable Swale Drainage Area = 5.5 acres
3. Determine the maximum swale length based on the maximum sheet flow length.
Maximum Sheet Flow Length = 820 ft
. Maximum Swale Drainage Area * 43560
Maximum Swale Length =
aximum eng Maximum Sheet Flow Length
Maximum Swale Length = 292
Summary: The maximum sheet flow length will be 820 feet and maximum drainage area is 5.5 acres. The calculated velocity is less

than the permissible non-erodible velocity.
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Drainage Swale Analysis - External Intermediate Cover Sideslopes

Required: Determine the inermediate cover sideslope drainage swale capacity.
Method: 1. Calculate the intermediate cover sideslope swale's flow capacity using Manning's Equation.

2. Determine the maximum allowable sideslope drainage area using the Rational Method.
3. Determine the maximum swale length based on the maximum sheet flow length.

References: 1. Texas Department of Transportation, Hydraulic Design Manual, Revised October 2011.
2. United States Geologic Survey, Atlas of Depth-Duration Frequency of Precipitation
Annual Maxima for Texas, 2004.
Solution: 1. Calculate flow capacity using Manning's Equation.
- Swale Characteristics:

Max swale flow depth (D) =

Running swale slope (S) = 0.5 %
Manning's Roughness (n) = 0.03 (typical value for vegetated intermediate cover)

Left slope (LS) = 4.00 :1

Right slope (RS) = 2

Flow Area (A) = ((LS+RS)*D"2)/2
Wetted Perimeter (WP) = ((LS*D)"2+D*2)*(0.5) + ((RS*D)*2+D"2)*(0.5)

Hydraulic Radius (R) = A /WP
Flow Area (A) = 6.750 sf
Wetted Perimeter (WP) = 9.539 ft
Hydraulic Radius (R) = 0.708 ft

- Use Manning's Equation to determine the flow velocity in the swale.
Velocity (V) = 1.49*R"(2/3)*S*(1/2)/n
Velocity (V) = 2.789 ft/sec

- Calcuiate the swale's flow capacity.
Swale capacity (Q) = V*A
Q= 18.8 cfs

2. Determine the maximum allowable drainage area using the Rational Method.

25-Year Rainfall Depth (Pd) = 1.28 in (ref 2)
Time of Concentration (tc) = 10 min  (conservative minimum value)
Rainfall Intensity (l) = 7.7 infhr  (ref 1, | = Pd/tc)
Runoff Coefficient (C) = 0.70 (typical value for intermediate cover)
25-Year Peak Flow Rate (Q) = CIA cfs

- Rearrange the Rational Formula to calculate allowable drainage area:
Drainage Area = Q/ (Cl)

Maximum Allowable Swale Drainage Area = 3.5 acres
3. Determine the maximum swale length based on the maximum sheet flow length.
Maximum Sheet Flow Length = 120 ft

Maximum Swale Drainage Area * 43560
Maximum Sheet Flow Length

Maximum Swale Length =

Maximum Swale Length = 1267 ft

Summary: The maximum sheet flow length will be 120 feet and maximum drainage area is 3.5 acres.
The calculated velocity is less than the permissible non-erodible velocity.
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TEMPORARY DIVERSION CHANNEL DESIGN
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TEMPORARY DIVERSION CHANNEL DESIGN

The temporary diversion channel design for preventing surface water from entering
excavated areas is presented on the next page for three typical slopes of 0.5 percent, 1
percent and 2 percent and three typical drainage areas of 1, 5, and 10 acres. The
procedures in the TxDOT Hydraulic Design Manual were used to determine peak flow,
flow depth, flow velocity, and diversion channel capacity. Temporary diversion channels
will be designed to minimize erosion and sedimentation. Temporary diversion channels
will be excavated only in areas of in-situ soil or soil stockpile areas. They will not be
used over lined areas or areas that have received waste.
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Temporary Diversion Channel

Diversion channel drainage areas were based on the typical size that may occur during the development of the site.
The diversion channels are intended to prevent surface water from entering the excavated areas.
1-, 5-, and 10-acre drainage areas were considered:

Ifg\':ersion Diversion Flow Boﬁom Side Manning's Normal Flow Veloclly Energy
annel Channel Area Width Slopes number Depth Area Head
Slope (Acres) e (ft) (H:V) ) (ft) () (f/s) (ft)
0.5 1 5.4 0 3 0.03 0.94 2.65 2.04 1.00
0.5 5 26.9 0 3 0.03 1.71 8.81 3.05 1.86
0.5 10 53.8 0 3 0.03 2.22 14.83 3.63 243
1 1 5.4 0 3 0.03 0.83 2.04 2.65 0.93
1 5 26.9 0 3 0.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>