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1. INTRODUCTION

This report presents the design for anew land disposal unit at the US Ecology Nevada, Inc. (USEN)
hazardous waste disposal Facility, located about 11 miles south of Beatty, Nevada, in Nye County.
The new unit, Trench 13, is planned as a RCRA Subtitle C land disposal unit with the capacity
(and authorization) to also accept Toxic Substances Control Act (TSCA)-regulated wastes.

This Design Report has been prepared and is submitted in compliance with the requirements of 40
Code of Federal Regulations (CFR) Section 264, Subpart N: Landfills and regulations at 40 CFR
Part 761.75. This Design Report addresses:

e Regulatory Requirements;
e Landfill Operating Procedures, Responsibility, and Authority;

e Site Preparation (including shallow surface soil excavation and replacement, disposal
Trench excavation, excavated sidewall stability, sump construction, and placement of

compacted subgrade on the Trench floor);

e Liner System Design and Performance (including liner system components, exposure

protection, and stresses);
e [eachate Handling (including LCRS and LDS);
e Above-Grade Disposal Design (including slopes, heights, and stability);
e Final Cover Design and Performance;
e Run-on/Run-off Control Systems and Facility Surface-Water Management; and

e Surface Erosion.

Design drawings for Trench 13 are provided in Appendix 1 of this Design Report. Engineering
Calculations are provided in Appendix 2. Supplemental Documents and Plans are included as
various appendices of this Design Report to support the engineering design; facilitate proper
construction, use, and monitoring; and insure appropriate closure and post-closure care. The

Documents and Plans included as appendices to this Design Report include:

1-1
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e Construction Quality Assurance Plan;

e Response Action Plan;

e Geotechnical Evaluation;

o Surface-Water Run-on and Run-off Control Demonstration;
e Environmental Monitoring and Reporting Plan; and

e C(Closure and Post-Closure Care Plans.

FACILITY INFORMATION

The USEN Hazardous Waste Management Facility is operated under Hazardous Waste
Management Permit NEV HW0025 (July 2015 RCRA Permit) and a separate Toxic Substances
Control Act (TSCA) approval (issued by USEPA on November 5,2012). The Facility is permitted
to manage wastes regulated under the Resource Conservation and Recovery Act (RCRA) and
polychlorinated biphenyl (PCB) wastes regulated by TSCA. At the time of preparation of this
Design Report, the active waste disposal unit is Trench 12. Trench 13 is planned as the next waste

disposal unit on property provided to USEN under agreement with the State of Nevada.

LOCATION

The Facility is located in a remote and arid desert region of southern Nevada at Latitude 36.77N
and Longitude 116.69W. The agreement between USEN and the State of Nevada (land owner)
for the property occupied by the USEN Hazardous Waste Management Facility is expected to be
modified in 2016'. The land use agreement modification is expected to add an additional 400
acres to USEN’s current operation on 80 acres of State Land. A 47.3 acre portion of the newly

added 400 acres will be the location of Trench 13.

In accordance with 40 CFR 264.18 and/or 40 CFR 761.75, Trench 13 is sited in a location where:

e Based on site reconnaissance and review of available literature, there is no known active

fault (i.e., fault with movement more recent than the previous 10,000 years) located within

' Final approval ofthe transfer of the 400-acre tract from USBLM to the State of Nevada was completed on June
8,2015. A land use agreement between the State of Nevada and USEN for 400 acres was not finalized at the
time of submittal of this report, but is expected to be completed in 2016.
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200 feet of the Trench 13 disposal area. The Cararra Fault is known to cross that USEN
Site and is mapped in the Trench 13 area. The Cararra Fault does not show movement in

Quaternary sediments and recurrence is greater than 10,000 years (Taylor, 2010);

e The limits of the nearest 100-year floodwater crest elevation are approximately 1,400 feet

to the southwest. Trench 13 is not located within a 100-year floodwater elevation;

e There is no hydraulic connection between the Facility and standing or flowing surface

water; and

e There is no recharge to groundwater originating within the limits of the USEN Facility.

In addition, Trench 13 is sited in a location where:

e The seasonally highest groundwater level is more than 200 feet below the lowest point of

the disposal Trench;

e USEN’s non-potable water supply well is the nearest water supply well, and is located

approximately 1,800 feet to the north-northwest;
e The site is in an area of low to moderate relief, minimizing erosion; and

e A minimum 300-feet wide buffer is maintained from the vertical plane that defines the
limits of waste disposed in Trench 13 and adjoining Bureau of Land Management (BLM)
property - waste placement on west side of Trenchl3 will be 150 feet from USGS
“property”, but this might be subject to change in the future.

13 SITE CONDITIONS

The natural site topography generally slopes toward the south at less than one percent grade.
Steeper slopes exist over short distances in the vicinity of natural gullies. Existing vegetation
consists of native arid region plants. Surface and shallow subsurface materials primarily consist
of sand, gravel and silt. The subsurface conditions and site geology, modeled in this Design
Engineering Report, are based on past site investigations, as supplemented by the geotechnical
investigation conducted specifically for Trench 13 in September 2015. The arid location of the
USEN Facility receives an average of 4.33 inches of precipitation per year (Amargosa Farms-

Garey Station, NOAA 2004).
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1.4 PROJECT DESCRIPTION

USEN is proposing to construct a new hazardous waste disposal unit, to be designated “Trench
13”7, on property owned by the State of Nevada and used by USEN for waste treatment and
disposal. The new Trench design has dimensions of 2,190 feet wide (east to west) and 940 feet
long (north to south) and will be located south and southeast of the area of previous Facility
operations. The new Trench will be developed in five Phases, each including a dedicated leachate
collection and leak detection sump and riser system, to be located on the south side of each Phase.
Total waste disposal capacity for Trench 13 is estimated at 8.6 million cubic yards, with
approximately 4.2 million cubic yards as below-grade disposal and 4.4 million cubic yards as
above-grade disposal. Based on current waste receivables, USEN anticipates that approximately
7%, or 0.6 million cubic yards, will be TSCA-permitted PCB wastes. Based on recent waste
receivable rates as high as approximately 18,000 cubic yards per month, Trench 13 should provide

sufficient waste disposal capacity for approximately 40 years.

The first Phase of construction (Phase A) will provide approximately 0.7 million cubic yards of
capacity and will provide approximately three years of operational capacity. The capacity of the
first Phase of landfill operations assumes a 2H:1V layback of waste away from future Phase
development and assumes waste placement does not extend above-grade; however, above-grade
waste placement is not restricted. Phases B, C, and D will provide approximately 1.7 million cubic
yards of landfill operational capacity each, assuming 2H;1V layback of waste away from future
Phase development and assumes above grade waste placement to final waste grades. Phase E will

provide approximately 2.8 million cubic yards of landfill operational capacity.

The placement of the sump (lowest point in the floor of the disposal Trench) on the south side of
the planned Trenches, allows the Trench floor to mimic the natural surface topography with Trench

floor grades sloping to the south.

As done for the most recently used land disposal units at the USEN Facility (Trenches 11 and 12),
Trench 13 will extend no more than approximately 75 feet below the original ground surface and
will be constructed with 0.5H:1V side slopes. A three-dimensional interpretation of the Trench 13

excavation is included as Figure 1-1. Also, upon completion, the crest of the closed disposal unit
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the crest will not exceed an elevation of 2860 feet above the North American Vertical Datum of
1988 (ft NAVDS8S8) a height of approximately 90 feet above ground surface. Trench 13 will have
3H:1V side slopes and an upper deck with five percent southward slopes. A three-dimensional
interpretation of Trench 13, following completion is included as Figure 1-2. A minimum 80-feet
wide area of natural soil will separate the horizontal limit of Trench 13 waste disposal from the

previous southern boundary of the USEN Facility.

Trench 13 will utilize a multi-component floor liner system that incorporates primary and
secondary geomembrane liners that comprise an upper leachate collection and recovery system
(LCRS) and a lower leak detection system (LDS) in compliance with applicable RCRA and TSCA

requirements.

At closure, Trench 13 will include an alternate final cover (AFC) that is appropriate to the arid
setting, and that is similar to the permitted Trench 11 final cover and the final cover planned for
closure of Trench 12. The Trench 11 final cover has been constructed and was given conditional
approved by the Nevada Division of Environmental Protection (NDEP) Bureau of Waste
Management. Trench 11 includes a performance monitoring system that is being used to monitor
moisture movement through the cover. The Trench 11 performance monitoring system is expected
to provide confirmation of acceptable performance of the final cover system and document the
applicability of the final cover system to Trenches 12 and 13. Recognizing that variability of cover
materials and orientations can exist, USEN will evaluate conditions of the Trench 13 cover for a
suitable location for a second alternate final cover performance monitoring system. The
installation of that system will not occur until after closure of Phase A at Trench 13. The location
and design of the second alternate final cover performance monitoring system will be submitted

for Agency approval prior to construction.

1.5 CORRELATION WITH PRIOR DESIGNS

To the extent practical and technically sound, the Trench 13 Design incorporates many of the
design elements, specifications, procedures, and quality assurance methods that were approved
and used for construction and operation of Trench 12 and closure of Trench 11. This approach

maintains the applicability of many of the calculations, including predictive modeling, and
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supporting technical information from the Trench 12 design and Trench 11 closure. These
calculations, models, and supporting information are familiar to NDEP and previously have been
reviewed and approved. These calculations and models are reproduced in this Design Report in
sufficient detail to demonstrate their applicability to Trench 13. References to the original
documents including these prior design calculations, models, and supporting information include

the following.
e TRC Environmental Solutions. Trench 12 Design Report. March 1996.
e AquAeTer, Inc. Supplement — Landfill Report for Trench 12. October 2007.
e AquAeTer, Inc. Design Basis and Construction Specifications for Trench 11 and 12 Final
Covers. April 2008.
Referenced documents above are included as electronic attachments in Appendix 9.
Based on experience from similar designs for Trenches 11 and 12, the following design
modifications are incorporated into the Trench 13 design:

e Constant-radius curves of sidewall at Trench 12 corners and other necessary HCL bends
were difficult to construct and added complexity to geosynthetic liner system panel layout
and seaming. In an effort to simplify these aspects of sidewall construction, Trench 13 has

been designed with square corners at the intersection of adjoining 0.5H:1V slopes.
e  Where possible, tight corners in the leak detection sump were eliminated.

e [eachate collectionsump depth and area were increased to manage the additional leachate
volume possible with the larger size of each Phase, and also to facilitate leachate removal.
USEN notes that leachate pumps used in Trench 12 sumps typically operated at their

minimal activation levels because of the sump’s shallow design.

e A second leachate collection sump riser is included in each LCRS sump design as a backup

to be used in the event that the first riser cannot be used.
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Figure 1-1 Three Dimensional Interpretation of the Planned Trench 13 Excavation
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Figure 1-2 Three-Dimensional Interpretation of Trench 13 at Completion




US Ecology Nevada, Inc. Revision 0: October 2015
Landfill Engineering Report Revision 1: March 2016
Trench 13

2. REGULATIONS

Local, state, and federal permits or approvals are applicable to the operations at the USEN Facility.
In accordance with 40 CFR 270.61 and 40 CFR 761.75(c)(1)(viii), Table 2-1 summarizes the

applicable permits or approvals.

2.1 FEDERAL REGULATORY REQUIREMENTS

Requirements for a RCRA Part B Permit Renewal application applicable to a new landfill design
are provided in 40 CFR Section 270.21. Table 2-2 lists these requirements and shows where they
are addressed within this Design Report.

This Trench 13 design was prepared in a manner that is in compliance with 40 CFR 264, Subpart N.
In particular, the requirements in 40 CFR 264.301, design and operating requirements, and 40 CFR

264.302, action leakage rate, were used as controlling principles.

The design also was prepared in a manner that is in compliance with 40 CFR 761. In particular,
the design incorporates the chemical waste landfill design requirements from 40 CFR 761.75,
which includes technical, design, and location requirements, as summarized in Table 2-3. These
requirements did not conflict with the previously stated RCRA regulations, which generally are

more restrictive than TSCA requirements.

2.2 STATE REGULATORY REQUIREMENTS

In general, the applicable State of Nevada regulatory requirements mirror the federal requirements.
Section 444.8632 of the Nevada Administrative Code adopts (by reference) the applicable portions
of the federal Title 40 regulations. Accordingly, this Design Report conforms to State of Nevada
requirements via its conformance with federal regulatory requirements, as summarized in Table

2-2.

The State of Nevada Division of State Lands owns the land upon which the USEN Facility is
located, and allowsuse of that land by USEN. The land use agreement includes requirements for

hazardous waste disposal offsets and applicable buffer zones.
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2.3 LOCAL REGULATORY REQUIREMENTS

Local regulatory requirements have not been identified that would have an impact on the design

of Trench 13.

Table 2-1 Summary of Local, State, and Federal Permits or Approvals

Permit Agency Permit Number Issue Date

Air NDEP-Bureau of Air Pollution | xp4953_05 and FIN A0557 | 8/5/2010

Control/Quality
. Nevada State Fire Marshall

Hazardous Materials and NDPS 56416 2/22/2016

Haz Mat-Transportation USDOT 080411005016TV 2014

TSCA EPA, Region9 NVT330010000 11/5/2012

RCRA NDEP, Bureau of Waste NEVHW0025 2011
Management

Stormwater General Permit NDEP.' Division Water NVR50000 2008
Pollution Control

Water NV Division of Water 77066 2013
Resources

Federal Explosives US Bureau of ATF 9-NV-023-33-4M-00199

Soil USDA 67939 2015

Mineral Material Free Use NV Division of State Lands NVN-94282 2015

Table 2-2 RCRA Permit Application Requirements Applicable to Landfill Design

Regulatory Requirement

40 CFR 270 Subject Location in Design Report
Citation
270.21(b)(1)(3) Liner system Section 5
270.21(b)(1)(i1) Double-liner and leachate detection system Sections 5 and 6
. . Not applicable, LDS not in
270.21(b)(1)(ii1) Leachate detection system in saturated zone saturated zone
270.21(b)(1)(iv) Construction Quality Assurance Plan Appendix 3
270.21(b)(1)(v) Response Action Planand Action Leakage Rate Appendix 4
270.21(b)(2) Control of run-on Section 8
270.21(b)(3) Control run-off Section 8
27021(b)(4) If\;[?iriiaﬁzrsnent of surface water collection and holding Appendix 6
270.21(b)(5) Control of wind dispersal of particulate matter Section 3.2.10
. USEN RCRA Permit

270.21(c)and (d) Inspection Plans Application — Section 5
270.21(e) Closure and Post Closure Appendix 8
270.21(f) to (§) Operating Procedures and Management Plans Section 3
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Table 2-3 TSCA Regulatory Requirements Applicable to Chemical Waste Landfills

Regulatory Requirement

40 CFR 761 . Location in Design Report
Citation Subject ; P

761.75(b)(1) Soils Not included in this Report
761.75(b)(2) Synthetic Membrane Liners Section5
761.75(b)(3) Hydrologic Conditions Section 1 and Appendix 7
761.75(b)(4) Flood Protection Sections 1, 8,and 9
761.75(b)(5) Topography Section 1
761.75(b)(6) Monitoring Systems Appendix 7
761.75(b)(7) Leachate Collection Section 6
761.75(b)(8) Chemical Waste Landfill Operations Section 3

761.75(b)(9)

Support Facilities

Section 3.1.11
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3. LANDFILL OPERATING PROCEDURES, MANAGEMENT PLANS,
RESPONSIBILITY, AND AUTHORITY

OPERATING PROCEDURES AND MANAGEMENT PLANS
3.1.1 Management of Containerized Waste

Waste containers intended for disposal will be inspected to ensure they are greater than 90 percent
full or crushed, shredded, or similarly reduced in volume to the maximum practical extent before
burial in the landfill. Typically, empty containers will be placed in the landfill and crushed by
landfill equipment (e.g.; dozer, compactor). Also, poly containers usually are physically cut or
crushed and buried to reduce their volumes. Containers with labpacks or loosepacks will be

segregated and not crushed.

3.1.2 Procedures to Prevent Disposal of Bulk or Containerized Liquids

Incoming waste shipments are subject to inspection and verification sampling and analysis to
ensure the absence of free liquids. The presence of free liquids in a waste shipment is evaluated
by visual inspection for free standing liquids or by using the Paint Filter Liquids Test (PFLT), as
described in the USEN waste analysis plan (WAP). Free liquids present in containerized
shipments will be absorbed with a non-biodegradable absorbent (e.g.; cement kiln dust, clay).

Absence of free liquids will be confirmed prior to disposal using visual inspections or the PFLT.

Absorbed bulk liquid hazardous waste is not accepted for direct disposal. Solidified liquid waste
may be accepted if the generator provides data demonstrating the liquid portion of the waste was

chemically transformed into a solid.

Bulk or containerized shipments arriving at the Facility containing free-standing liquids may be

stabilized using appropriate stabilization reagents as described in the WAP.

3.1.3 Exceptions to Containerized Liquid Disposal Prohibition

Provisions are made in the regulations (40 CFR §264.314) to allow for the disposal of

containerized liquids on specific situations. These situations are:

3-1



US Ecology Nevada, Inc. Revision 0: October 2015
Landfill Engineering Report Revision 1: March 2016
Trench 13

e The container is a lab pack;
e The container is very small, such as an ampule; or

e The container is a non-storage type container, designed to hold free liquids (e.g., capacitors,
batteries).

3.1.3.1 Lab Packs

Lab packs may be accepted for disposal at USEN after evaluation of the lab pack inventory to
ensure it complies with these guidelines as established in 40 CFR §264.316:

a. Hazardous waste must be packaged in non-leaking inside containers. The inside containers
must be of a design and constructed of material that will not react dangerously with, be
decomposed by, or be ignited by the contained waste. Inside containers must be tightly
and securely sealed. The inside containers must be of the size and type specified in the
DOT hazardous materials regulations (49 CFR Parts 173, 178, & 179), if those regulations
specify a particular inside container for the waste;

b. The inside containers must be overpacked in an open head DOT-specification metal
shipping container (49 CFR Parts 178 & 179) of no more than 416-liter (110 gallon)
capacity and surrounded by, at a minimum, a sufficient quantity of sorbent material,
determined to be nonbioderadable in accordance with 40 CFR §264.314(e), to completely
sorb all of the liquid contents of the inside containers. The metal outer container must be
full after it has been packed with inside containers and sorbent material;

c. The sorbent material used must not be capable of reacting dangerously with, being

decomposed by, or being ignited by the contents of the inside containers, in accordance
with 40 CFR §264.17(b);

d. Incompatible wastes, as defined in 40 CFR §260.10, must not be placed in the same outer
container;

e. Reactive wastes, other than cyanide- or sulfide-bearing waste as defined in 40 CFR
§261.23(a)(5), must be treated or rendered non-reactive prior to packaging in accordance
with paragraphs (a) through (d) of this section. Cyanide- and sulfide-bearing reactive waste
may be packed in accordance with paragraphs (a) through (d) of this section without first
being treated or rendered non-reactive; and

f.  Such disposal is in compliance with the requirements of 40 CFR Part 268.
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3.1.3.2 Small Containers

USEN considers small ampules to be similar to lab waste, and requires that they be packaged in
the same manner. If all the ampules contain the same waste (e.g., quality control samples) and all

other guidelines are observed, a drum inventory sheet is not required.

3.1.3.3 Non-Storage Containers

Non-storage containers (e.g.; capacitors, batteries) may be accepted, regardless of size, for disposal
without meeting the over-pack criteria established for lab waste, provided that the containers are

in good condition.

3.1.4 Special Requirements for PCB Wastes

PCBs and PCB items are in the landfill in a manner that will prevent damage to containers or
articles. Other wastes placed in the landfill that are not chemically compatible with PCBs and
PCB items including organic solvents are segregated from the PCBs throughout the waste handling

and disposal process.

The Facility Operations Plan has been updated as required in 40 CFR§761.75(c). Bulk liquids not
exceeding 500 ppm PCBs can be disposed of provided such waste is pretreated and/or stabilized
(e.g., chemically fixed, evaporated, mixed with dry inert absorbent) to reduce liquid content or
increase solid content so that a non-flowing consistency is achieved to eliminate the presence of

free liquids prior to final disposal in a landfill.

Records will be maintained for all PCB disposal operations and must include information on the
PCB concentration in liquid wastes and the three dimensional burial coordinates for PCBs and

PCB Items. Additional records will be developed and maintained as required in 40 CFR§761.180.

3.1.5 Special Requirements for Ignitable or Reactive Wastes

Ignitable or reactive wastes will not be placed in the landfill, unless the waste has been processed
to remove the ignitability or reactivity characteristic (in accordance with 40 CFR §261.23), and
the wastes meet all applicable requirements and treatment standards under 40 CFR Part 268. In
accordance to 40 CFR §264.313 incompatible wastes and materials must not be placed in the same

landfill cell unless 40 CFR §264.17(b) is complied with. When ignitable or reactive waste
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treatment is required, USEN takes precautions such as small batch treatment to prevent violent

reactions and/or generation of extreme heat, toxic mists, fumes or gases.

3.1.6 Special Requirements for RCRA Debris

RCRA debris typically is treated by an alternate treatment method of encapsulation.
Microencapsulation typically occurs in other permitted units (e.g.; tank systems), but it is often
preferable to perform macroencapsulation in the landfill to maintain the integrity of the outer
barrier. When performed in the landfill, the debris is staged on an acceptable outer encapsulant
(e.g.; polyethylene, HDPE) and wrapped or the debris, especially large debris, may be staged and

encapsulated in place (e.g.; liquid clay, pozzolonic materials) to reduce contaminant leachability.

3.1.7 Special Requirements for Management of F020, F021, F022, F023, F026, F027
Wastes

Regulated dioxin-containing wastes may be disposed of on-site when the LDR treatment standards
aremet. Compliance with LDR requirements ensures that disposal of such waste will be protective
of human health and the environment. In addition, USEN provides geologic and climatic
conditions that are exceptional for the safe disposal of these and other waste streams. The
extremely low rainfall, high evaporation rates, Facility location in a desert area (isolated from
population sources), waste characterization and handling procedures, and Facility design and
operation minimize the potential for migration of these wastes through the soil, or volatilization

into the atmosphere.

3.1.8 Special Requirements for Interim Processing Loads

Interim processing loads are loads of treated waste awaiting results from post-treatment testing.
These loads may be staged within the lined area of Trench 13, provided that the treated waste is
not placed on or adjacent to final cover. Up to 10 batches of waste may be placed at any one time.

Treated waste awaiting test results are contained and controlled in the following manner:

e Wastes are placed in segregated piles, physically separated and distinguishable from other
waste placed into the landfill.
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e Wastes are placed in bulk in individual piles above an impermeable membrane. The
impermeable membrane shall be at least 6 mil PVC, PPE or High Density Polyethylene
and shall be placed within a lined area of the Trench.

e No free liquids will be present as determined through visual inspection or a paint filter test,

e Wastes will be protected from wind erosion and dispersal by topping with an anchored
impermeable membrane or covering with a spray-on asphaltic emulsion. The spray-on

emulsion will be applied at the end of the working day. Other covers providing equal
protection will also be used.

e Interim processing loads will be moved within ten days of placement, either by disposal
following successful confirmation testing or by retrieval for additional treatment or
containerized storage.

Each waste pile will be accompanied by the following information:

e Date and time of placement

e Unique waste batch identification
e Compatibility Group

e Approximate weight

e Hazardous waste label

Information accompanying treated waste will be placed within a weatherproof container directly
placed within the interim processing load. (Weatherproof containers are customarily metal
“rockets” holding information within an enclosed tube which is affixed to a long rod that is placed

within the waste pile.)
Compliance with the conditions stated above will be verified during weekly landfill inspections.

3.1.9 Surveying and Record Keeping Procedures

USEN maintains records of waste locations within the Trench using a grid coordinate system
established inreference to elevation and horizontal benchmarks. Irregularly-shaped loads and bulk
loads will be defined by the grid block that most completely captures the load, noting that waste
is moved by non-precise equipment such as bulldozers and can cross several grids. Shipments

containing more than one waste stream of compatible waste may be buried and located in the same
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area, but need to be identified. Waste location information will be recorded in the Operating

Record.

3.1.10Wind Dispersal Control

To control wind dispersal of particulates during landfilling operations, USEN evaluates candidate
waste streams during the waste stream evaluation process (as described in the WAP) to determine
the waste stream's potential to generate excessive fugitive off-site particulate emissions during
unloading. Specified packaging and handling arrangements contain the dust during unloading and
disposal. If the potential for off-site fugitive particulate emissions is excessive, USEN will place
the roll-off box near the active face, use a liquid spray or take other measures to reduce fugitive
particulate emissions. Wind dispersal potential is routinely reduced by using liquids to suppress
dust, by daily cover and by spray foam. Non-hazardous liquids, Non-RCRA liquids and leachate
generated from Trench sumps may be used for the purpose of dust suppression. Leachate
generated within Trench sumps can only be used for dust suppression in the landfill sub-cell
(Phase) from which it was generated. For TSCA approval, the leachate also must be tested for
PCBs and have concentrations below 0.5 ug/L before used as dust suppression, in accordance with

the TSCA permit.

3.1.11 Supporting Facilities

A six foot high woven mesh fence or similar device will be placed around the Trench 13 operations
to prevent unauthorized persons and animals from entering. In addition, the entire USEN Facility

will be surrounded by special fencing to prevent entry by the endangered desert tortoise.

Roads at the USEN Facility will be maintained to support the operation and maintenance of the

Facility without causing safety or nuisance problems or hazardous conditions.

The USEN Facility will be operated and maintained in a manner to prevent safety problems or

hazardous conditions resulting from spilled liquids.
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3.2 RESPONSIBILITY

The following parties were involved in the Trench 13 Design.

Permitting Agency: The Nevada Division of Environmental Protection (NDEP) has the
responsibility and authority to review all design aspects of Trench 13 pertaining to the RCRA
requirements of 40 CFR 264 and 270 and ensure compliance with pertinent federal and State
requirements identified in Sections 2.1 and 2.2 of this Report. NDEP will be the issuing agency
of the modified RCRA Permit, if accepted.

The U.S. Environmental Protection Agency (USEPA) has responsibility and authority associated
with adherence of the design to TSCA requirements of 40 CFR 761 as specified in Section 2.1 of
this Report.

Owner/Operator: USEN has overall responsibility for the Facility and authority to select and

dismiss organizations charged with design, construction, and quality assurance activities.

3.3 AUTHORITY

The owner/operator and/or its representatives have the authority to accept or reject all design

elements, construction activities, quality assurance, and reports/certifications associated with

Trench 13.
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4. SITE GRADING AND EXCAVATION
4.1 GENERAL

Trench 13 site preparation activities include removal and replacement of an upper, cohesionless
soil layer; Trench excavation; Trench slope preparation (including sloperiser excavation); Trench
floor (subgrade) removal and replacement; and various ancillary construction preparation

activities.

The design of Trench 13 was developed to facilitate construction of the landfill in five Phases,
with the easternmost portion of the Trench recommended as the initial Phase, and a progression of
development from east to west. If the easternmost portion of Trench 13 is constructed as the initial
landfill Phase, construction staging likely will occur to the west of that Phase. As such, a portion
of the adjoining Phase at each stage of development will require excavation to facilitate

construction and operational traffic routes “into” and “out of” the active Trench Phase.

As shown on Drawings 003 and 0042, the removal and replacement of the surface soil stratum
will encircle the Trench 13 perimeter (also called the Horizontal Control Limit or HCL) of the
Trench 13 excavation. In replacing this soil layer, wide compacted soil berms will be constructed
along the boundaries of Trench 13. A level northern berm will be constructed at an elevation of
2772 feet NAVD and a level southern berm will be constructed at an elevation of 2768 feet NAVD.
By making the HCL (i.e., modified natural ground surface) the same elevation on the north and
south side of each Trench 13 Phase, the subsurface design elements of each of the five Phases are
identical. Northern and southern slope elevations, Trench floor elevations, and all aspects of
LCRS/LDS liner and sump design details are identical with the exception of the eastern excavation
slope of the first Phase (Phase 13A) and the western excavation slope of the final Phase (Phase
13E). This consistency in design is intended to facilitate Phase construction, including excavation

and LCRS/LDS construction.

2 In this report, all Trench 13 Design Drawings are included in Appendix 1.
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4.2 LOW-COHESION SOIL REMOVAL AND REPLACEMENT

Removal and replacement of a loose, low-cohesion surface soil stratum must be completed prior
to excavation at depths below this upper layer. The estimated extent of the surface soil removal

and replacement is shown on Drawings 003 and 004.

Trench 13 includes excavated sidewallsat a 0.5H: 1 V slope extending to a maximum depth of
approximately 75 feet (vertical) below ground surface. Based onthe Geotechnical Investigation/or
Trench 12 at the US Ecology Hazardous Waste Management Facility, Beatty, Nevada (Grant
Environmental 1994) and a subsurface exploration conducted specifically for Trench 13
(Appendix 5), an uppermost native soil layer (i.e., the surface soil stratum) is considered to be
low-cohesion or cohesionless (i.e., loose and non-cemented) and, as such, unstable at the planned
excavated slope. Based on information provided from previous investigations and soil borings at
the USEN Facility, this upper soil layer is estimated to extend from the natural ground surface to
between five and 10 feet in depth. Natural geologic materials (i.e., primarily cemented and non-
cemented dense sands and gravels) that will be present in the excavated 0.5H:1V side slopes at
depths below this surface soil stratum (i.e., below the upper five to 10 feet of excavation) are
considered to be stable at the planned slopes. This stability has been clearly demonstrated by the

performance of Trench 11 and 12 slopes.

Slope stability calculations included in Appendix 2 of'this Design Report conclude that the surface
soil stratum, when removed and replaced with compacted native soil, can to achieve a cohesion

value of 300 pounds (or more) per square foot (PSF) and will be stable at the 0.5H:1V slopes.

4.3 EXCAVATION

The excavation plan and horizontal limits of grading for Trench 13, corresponding with the
Horizontal Control Line, are provided in Drawings 003 and 004. The excavation slope stability
is discussed in Section 4.9. Key excavation plan design features are discussed in the paragraphs
that follow.

The maximum depth of waste disposal (i.e., the base of the LCRS/LDS sump) is approximately

75 feet below the original ground surface. The maximum excavation depth points are located at
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the bottom of each of the five Leachate Detection System (LDS) sumps. As noted above, the

elevations and geometric layout of all five sumps are identical.

The maximum excavation depth conforms to the requirements of the USEN land use agreement
with the State of Nevada. The maximum excavation depth is also well above the ground water
table, which is located approximately 300 feet below the original ground surface (or greater than
200 feet below the bottom of LDS sumps in Trench 13).

The lateral limits are determined from constraints on the lateral extent of waste placement, which

are defined in the USEN land use agreement with the State of Nevada.

Sidewalls are designed with 0.5H:1V slopes. Based on experience with Trench 12, the constant—
radius curves of sidewalls at Trench 12 corners and other necessary HCL bends were difficult to
construct and added complexity to geosynthetic liner system panel layout and seaming. In an
effort to simplify these aspects of sidewall construction, Trench 13 has been designed with square

corners at the intersection of adjoining 0.5H:1V slopes.

Trench floor grading is controlled by the elevation of the five LDS sumps and Trench floor slopes
that are fixed at 2.0 percent along each Trench Phase centerline. The design of the LCRS/LDS
liquid collection system is depicted in Drawings 005 and 006, and includes Trench floor slopes of
2.8 percent that directliquid flow to each Phase centerline. Floor slopes facilitate leachate drainage
into each of the five sumps. As noted above, all five Phases have identical floor geometries and

elevations, and LDS and LCRS sumps.

Grades shown on Drawings 005 and 006 are those for the top of the subgrade which also
corresponds approximately to the top of the liner (excluding the operations layer which will overlie

the liner system).

Excavation spoil materials will be used (such as for surface soil stratum replacement, Trench floor
compacted subgrade, north and south leveling berms, other soil features directing surface-water
flow, and interim and final covers for completed landfill phases) or stockpiled in appropriate
locations, as designated by USEN.
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4.4 TRENCH FLOOR SUB GRADE PREPARATION

A 9-inch thick layer of compacted fine-grained soil (i.e., prepared subgrade) will be placed across
the excavated subgrade of the entire Trench floor (all Phases), except in sump areas described in
Section 4.5. The elevation of the top of the 9-inch prepared subgrade is shown on Drawings 005
and 006 (thickness of floor liner components is not considered). The purpose of this 9-inch
prepared soil layer is to provide: (1) a hydraulic conductivity of 1 x 107 centimeters per second
(cm/sec); (2) a smooth bearing surface for the remaining geosynthetic components of the liner
system; and (3) leachate adsorption capacity to supplement that of the geosynthetic clay liner
(GCL) component.

Natural soil material excavated from Trench 13 will be used to construct the 9-inch prepared
subgrade layer. The material will be screened to achieve a gradation per the specifications in
Appendix 3 and Table 4-2. Subgrade placement and quality control criteria are presented in
Appendix 3.

4.5 LEACHATE COLLECTION AND LEAK DETECTION SUMP SUBGRADE

The leachate collection and leak detection sumps will be underlain by 36-inches of screened
prepared subgrade soil material (graded and compacted per specifications in Appendix 3 and
Table 4-2. The prepared subgrade is amended with Portland cement within the vicinity of the
LDS sump and along the sump sidewalls to improve field grading capability. The purposes of this
36-inch prepared soil subgrade layer is to provide: (1) a smooth bearing surface for the sump
components; and (2) leachate adsorption capacity to supplement that of the GCL component in an
area expected to have fluid head buildup. As further discussed in Section 5.3, the subgrade
materials located in the vicinity of the sumps are amended with Portland cement for the purpose
of improving constructability of the LDS, thereby facilitating the ability to construct the unique

geometry required within these locations.

4.6 SUMP SIDEWALL PREPARATION (SUMP SIDEWALL BERM)

At the base of the sidewalls, and within the boundaries of the sumps, three feet of prepared
subgrade will be applied to the sidewalls to provide: (1) a smooth bearing surface for the sump

components; and (2) leachate adsorption capacity to supplement that of the GCL component in an
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area expected to have fluid head buildup. The sidewall prepared soil materials will be amended

with Portland cement to improve field grading.

4.7 TRENCH SIDEWALL SUBGRADE PREPARATION

The subgrade forming Trench sidewalls will be excavated to provide the desired final slope (i.e.,
0.5H:1.0V). The final sidewall surface might include angular or irregular surfaces that require
additional attention to prevent stress concentrations that could locally compromise the
performance of the liner system. Where measures to fill or cover such surface irregularities are
judged to be necessary, these measures will include one or more of the following: covering or
masking the irregularity with additional geotextile or geocomposite panels, or filling the
irregularity with gunite/shotcrete materials. Such masking/cushioning will be done before
placement of the lowest component of the liner systems (i.e., the GCL layer). The extent and
degree of irregularity masking materials will be determined by the CQA Engineer. Masking
materials are not considered integral components of the LCRS/LDS liner system. These
masking/cushioning sub-liner geosynthetic panels will extend from the anchor trench, where they
will be beneath the GCL liner layer, down the sidewall to positions at least five-feet vertically
below the identified sidewall irregularities. Sufficient masking/cushioning material panels will be

used to cover the full horizontal dimension of the irregularity.

4.8 SLOPE RISER RECESSES

Recesses (i.e., shallow linear slots) will be cut into Trench sidewalls to hold the LDS riser pipes
which extend up the sidewalls from each of the five LDS sumps (see Section 6.2.1) as shown on
Drawing 010. The recesses allow the primary (LCRS) liner system to be installed flush with the
sidewall above the secondary (LDS) liner system at these locations. These recesses will be cut by
an appropriate excavator as Trench excavation proceeds. Gunite (or similar material) will be used
as necessary to anchor the LDS riser into place and create a suitable Trench sidewall surface over
which to place the primary (LCRS) liner system. Details regarding construction ofthe liner system

and placement of the riser pipes are provided in Sections 5.2.2 and 6.2.1, respectively.

4.5



US Ecology Nevada, Inc. Revision 0: October 2015
Landfill Engineering Report Revision 1: March 2016
Trench 13

4.9 STABILITY ANALYSES

The Trench 13 design utilizes below-grade excavation configuration that is identical in most
respects to that used (and approved by NDEP) for Trench 12. The computer modeling program
WinSTABL Version 3.00 (2002) using the Modified Bishop Method of analysis, was used to
assess slope stability. This approachis consistent with the approach used, and approved by NDEP,
for Trench 12. The model accepts as input the material properties (principally unit weight,
cohesive strength, and angle of internal friction) and a set of coordinates defining the position of
the materials in typical Trench 13 cross-sections. The properties of subsurface materials
considered in these calculations, including layer thicknesses and strength properties, are consistent
with site-specific laboratory testing results, technical literature, and assumptions made for previous

slope stability calculations for the USEN Facility.

Stability analyses were run for several example conditions, representing worst case scenarios and
are included in Appendix 2. Factors of safety for failure surfaces at each distinct soil layer within
the slope walls were determined. The excavated slopes were evaluated under static loading

conditions and under seismic loading conditions.

To be acceptable, the factors of safety against slope failure under static loading and seismic (i.e.,
pseudo-static) loading conditions should equal or exceed 1.5 and 1.0, respectively. The pseudo-
static loading condition considered was 0.42 g which simulated the maximum horizontal
acceleration value with a 90 percent or greater probability of not being exceeded in 250 years (as
required by Nevada Administrative Code (NAC) 444.6793). The source of these safety factor
criteria are previous Trench 11 and Trench 12 slope stability calculations approved by NDEP,
RCRA regulations/guidance based on Federal and Nevada requirements for municipal solid waste
landfills (40 CFR 258.14), and NDEP Trench 12 direction (provided on December 17, 1996).

Safety factor criteria from USEPA and other guidance also were considered.

Maximum excavation depth and three corresponding combined thicknesses of recompacted
surface soil and leveling fill berm, were considered under static and pseudo-static loading

conditions.

a. l6-feet thick recompacted surface soil and leveling berm
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b. 2I1-feet thick recompacted surface soil and leveling berm
c. 26-feet thick recompacted surface soil and leveling berm
d. 26-feet thick recompacted surface soil and leveling berm, with increased cohesion

In addition, subsequent to completion of the Subsurface Exploration and Testing Report for Trench
13 (Appendix 5), the excavation slope stability calculations were amended to include surface soil
replacement scenarios with 10 feet of replaced low-cohesion soil and 10 feet of leveling fill berm

and compacted fill strength properties based on Trench 13 area soil materials.

Varying the thickness of the combination of recompacted surface soil and leveling berm was
considered because the actual thickness of the cohesionless surface soil layer to be replaced could
vary along the Trench 13 perimeter. If this soil layer is more than 15 feet thick, additional measures
might likely be required to increase the cohesive strength in the recompacted soil layer. A separate
evaluation of a combined thickness of 26 feet thick was made and determined that the slope would
be acceptably stable if localized measures, such as addition of Portland cement or other additive,

are taken where thicker surface soil replacement is needed.

The results of the initial and amended slope stability calculations for the various slope and material

configurations are provided in Appendix 2

Table 4-1 Excavation Slope Stability Evaluation

. Minimum SF Minimum SF
Slope considered Static 042 g Comment
Initial Analyses
a. 16-ft combined 2.01 1.18
b. 21-ft combined 1.90 1.01
c. 26-ft combined 1.68 0.90 SF<1.0, requires increased cohesion or
decreased thickness
d. 26-ft combined, Cohesion in combined layer increased to 900
X . -- 1.00
increased cohesion PSF
Amended Analyses
a. 2Q—ft combined, shallow 249 130
failure plane
b. ZQ-ft combined, deeper 1.97 121
failure plane

Determination of locations, if any, where special measures are required to increase the strength of

the surface soil replacement layer will be a construction-period determination. Such determination
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will be made by the USEN representative providing construction observation. Documentation of
soil improvement steps taken by the Trench construction contractor will be made by the USEN

representative and confirmed by the Professional Engineer certifying Trench construction.

4.10 CONSTRUCTION AND OPERATIONS CONSIDERATIONS

The design of Trench 13 was developed to facilitate construction of the landfill in five major
Phases. Each Phase will have its own LCRS/LDS sump as shown on Drawings 005 and 006. The
easternmost portion of the Trench is expected to be the first constructed (Phase 13A), followed by
construction phasing progressing to the west with Phases 13B through 13E. Construction of the
Trench in Phases is practical in that it allows landfill capacity to best match disposal demand.

Additional Phase and Trench capacity information is provided in Section 1.4

Construction and operations access to Phase 13A will be provided by an access route cut through
Phase 13B. After construction of Phase 13A is completed, and as it approaches ultimate waste fill
height, access to Phase 13A and subsequent Phases for waste disposal operations can be provided
across waste, first across Phase 13A and later across waste in other Phases. Construction access
to later Phases (except Phase 13E) can be provided by excavated access routes. In this manner,

future Phase construction roads and waste operations routes can remain separate.

It is not expected that all of Trench 13 will be constructed as a non-phased effort; therefore, no

evaluation of this possibility is provided in this Design Report.

Below-grade filling will occur in an appropriate fashion to maintain Trench stability and manage
precipitation. Below-grade waste fill slopes at the edges of Phase lines (e.g., 13A/13B; 13B/13C;
etc.) will be established at a maximum 2H:IV. Above-grade filling is discussed in Section 7.

The final Phase of Trench 13 below-grade construction, Phase E, will require the abandonment of
monitoring well MW-327. This well extends below the base of Trench 13. To prevent future
issues with the foundation of Trench 13, the monitoring well will be abandoned with a neat cement
grout backfill in accordance with requirements included in the Construction Quality Assurance

Plan included in Appendix 3.
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Table 4-2 Subgrade Construction-Observation and Material Specifications

Revision 0: October 2015
Revision 1: March 2016

Observation/Sample Locations

Set
Inspection Task Inspection/Test Method Reference Sample/Test Quantity/Frequency Excavation | Stockpile | Fill Area
FIELD INSPECTION OF SOIL EXCAVATION AND PLACEMENT OPERATIONS
. . . . Continuous observation, during trench Yes Yes Yes
General project Visual observations, plus basic X . . .
! . construction (excavation, soil screening and
observations measurements and recordkeeping .
amendment and soil placement)
Trench feature layout Observation of survey staking Continuous observation, during excavation Yes NA Yes
. . . Observation of excavated and imported . . . . Yes Yes Yes
Soil material observation soil material Continuous observation, during construction
SOIL TESTS TO BE DONE DURING TRENCH CONSTRUCTION
Particle-size analysis ASTM C 136 3 tests per material type, reconfirmed as needed Yes Yes Yes
Moisture/density curve ASTM DI 557? MOdlﬁ.ed proctor 3 tests per material type, reconfirmed as needed Yes Yes Yes
moisture-density relation
Lift thickness Obs'ervatlon/me'asurement before and Random locations NA No Yes
during compaction
In-place density and ASTM D6938 (or approved alternative No No Yes

moisture content

method)

As specified
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Sample Location

Inspection/Test Source/
Inspection Task Method Reference | Sample/Test Quantity/Frequency | Stockpile | Fill Area Acceptance Criteria
SURFACE SOIL LAYER REPLACEMENT
Dlrect shear strength of compacted ASTM D30803 3 tests per material type, Yes No cohesion > 300 PSF
fill reconfirmed as needed
3 tests per material type 93% <3.07 sieve
Particle-size analysis ASTM C 422 P ype. Yes No between 5% and 20% passing
reconfirmed as needed .
#200 sieve
Moisture/density relation ASTM D1557 3 tests per material type, Yes No NA
reconfirmed as needed
. ASTM D6938 (after | 1 per lift minimum, or 1 per 2,000 95% MDD (min) by ASTM
In-place density compaction) yd? (placed), or as specified No Yes D 1557
Moisture content ASTM D.6938 (after | 1 p;:r Lift minimum, or 1 per 2,000 No Yes OMC to OMC +2%
compaction) yd? (placed), or as specified
TRENCH FLOOR AND SUMP SUBGRADE
Hydraulic conductivity of ASTM D5084 3 tests per material type, Yes No <1 x 105 em/sec
compacted subgrade reconfirmed as needed
SRTNE . 3 tests per material type, <10%>1.0"
Particle-sizeanalysis ASTM D422 reconfirmed as needed Yes No >10% pass #200 sieve
ASTM D1557,
Moisture/density relation qu 1fledproc'tor 3 tests per material type, Yes No NA
moisture-density reconfirmed as needed
relation
1 test for every 40,000 square feet
of constructed bottom and sump
subgrade (200-ft grid and at least
Hydraulic conductivity (K) of ASTM D5084 one test in each sump), remold to
constructed subgrade, trench and density target (+2 PCF) and No Yes K<1x103 cm/sec
(remolded sample)

sump bottom

moisture target (£1%). Each
sample will be of the full thickness
of floor subgrade or a 12 inch lift of
sump subgrade.

3 ASTM D3080 run at normal stresses of 0.5, 1.0, and 2.0 KSF for specimens remolded at 95% MDD (min) and OMC+2%.
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Sample Location

Inspection/Test Source/
Inspection Task Method Reference | Sample/Test Quantity/Frequency | Stockpile | Fill Area Acceptance Criteria
In-place density and moisture ASTM D1557 (after one test per eacfh oneftesl; for devery 95% MDD
content, trench floor compaction) 10,000 square feet of subgrade No Yes OMC to OMC +2%
placed (placed)
The vertical control criterion for
survey accuracy should be at least
. . 0.1 feet, and comparison of actual
;Illggi(ness, after compaction, trench Eﬁ?ﬁ;ﬁigﬁm after and design grade should done on a NA Yes Thickness >9.0”
50-feet grid. All locations verified
to include 9 inches of subgrade
materials
In-place density and moisture ASTM D6938 (after | 1 testper lift, not less than 3 tests No Yes 95% MDD
content, sump bottom compaction) per sump OMC to OMC +2%
Maximum lift thickness of 12
inches and not less than 3
measurements per lift in each sump.
For final sump thickness
Measurement after confirmation, the vertical control Total compacted lift
Lift thickness, sump bottom compaction criterion for survey accuracy should NA Yes thickness at same location
p be at least 0.1 feet, and comparison >36.0”
of actual and design grade should
be done on a 10-feet grid. All
locations verified to include 36-
inches of subgrade material
SUMP AND LCRS DRAIN ROCK AND PIPING BEDDING
. . 3 tests per material type, Minimum hydraulic
Hydraulic conductivity of gravel ASTM D 2434 reconfirmed as needed Yes No conductivity = 1 cm/sec
100% <2.0” sieve
Particle-size analysis ASTM C136 3 tests per material type, Yes No 90%<1-1/27sieve

reconfirmed as needed

>85% >3/4” sieve
<5% passing #4 sieve

MDD = Standard Proctor (ASTM D1557) maximum dry density.
OMC = Standard Proctor (ASTM D1557) optimum moisture content
TBD = to be determined by soil testing laboratory

PSF = pounds per square foot
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S. LINER SYSTEM DESIGN AND PERFORMANCE
5.1 GENERAL

This section presents the results of calculations and design evaluations for the LCRS/LDS liner
system. Calculations related to the leachate flow capacities of the liner system drainage layers are

described in Section 6.

5.2 LINER SYSTEM COMPONENT DESCRIPTIONS AND RATIONALE
5.2.1 Floor Liner System Components

The cross-section of the floor liner system is shown in Detail 3 of Drawing 008, and includes the

following components, listed sequentially from top to bottom:
e 30-inch-thick operations layer;

e 300-mil double-sided geocomposite LLCRS drainage layer (locally includes 4.0-inch

diameter perforated pipes and coarse drain rock);
e 80-mil HDPE geomembrane liner (FML), textured on both sides;
e 300-mil double-sided geocomposite LDS drainage layer;
e 60-mil HDPE FML, textured on both sides;
e Geosynthetic clay liner (GCL); and

e 9-inch prepared subgrade.

Operations layer: The 30 inch-thick operations layer will be clean soil and/or select waste, with

the purpose of protecting the underlying liner components from damage that might be caused by
passage of heavy equipment or other operations activities. The layer will not contain large or
angular elements which could damage the underlying liner system. The first 12 inches of material
placed will be relatively small particle size material (e.g., sand and gravel not exceeding 1.0 inch
particle size). The overlying 18 inches of material can have larger particles (e.g., up to 6 inches in
diameter) provided they are encompassed in a soil matrix. No angular waste or drums are to be

placed in this layer. Additional specifications for this layer are provided in Appendix 3.
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LCRS drainage layer: The upper, 300-mil, double-sided geocomposite is the drainage layer of the

LCRS. The 4.0-inch diameter leachate collection pipes (and coarse drain rock) locally augment
flow capacity to accommodate infiltration and movement of liquid from the 25-year, 24-hour storm
event. Details 12 and 13 of Drawing 010 shows the horizontal layout of these pipes and cross-
sections are provided as Details 10 and 11 of Drawing 010. Supporting calculations evaluating
the performance of this layer are found in Appendix 2. The geocomposite drainage layer and
pipes discharge into the LCRS sumps. Further discussion of the LCRS sump and riser pipe is

provided in Section 6.1.

80-mil geomembrane: The 80-mil HDPE FML is the low-permeability component of the primary

(LCRS) liner system. The selected thickness is intended to provide puncture resistance. HDPE is
selected for its demonstrated resistance to chemical degradation. The 80-mil HDPE FML will be

textured on both sides to provide additional interface strength.

LDS drainage layer: The lower, 300-mil, double-sided geocomposite is the drainage layer for the

secondary (LDS) liner system. Its function is to facilitate collection of leachate and drainage of
leachate to the LDS sump for detection. Supporting calculations evaluating the performance of
this layer are found in Appendix 2. Further discussion of the LDS sump and riser pipe is provided

in Section 6.2.

60-mil geomembrane: The 60-mil HDPE FML is the upper low-permeability component of the

secondary (LDS) liner system. It is less thick than the primary FML as it is protected from possible
puncture by other liner system components above and below. Textured HDPE on both sides is

selected for the reasons stated above for the primary FML.

GCL: The GCL is the lower low-permeability component of the secondary (LDS) liner system.
It is selected because of the GCL's superior hydraulic barrier properties and suitability to an arid

environment.

Prepared subgrade: The 9-inch prepared subgrade layer provides a smooth surface for installation

of the geosynthetic materials. This layer works in conjunction with the GCL to enhance its

function as a hydraulic barrier and provide additional leachate adsorption.
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5.2.2 Side Slope Liner System Components

A cross-section of the LCRS/LDS liner system on the sidewall slopes of the Trench is shown in
Detail 2 on Drawing 008, and includes the following components listed sequentially from top to

bottom:
e 30-inch operations layer (measured normal to sidewall and applied as waste fill is placed);
e Sacrificial 40-mil HDPE FML, smooth on both sides;
e Non-woven geotextile filter fabric;
e 200-mil geonet LCRS drainage layer;
e 80-mil HDPE FML, smooth on the top side and textured on the bottom side;
e 200-mil double-sided geocomposite LDS drainage layer;
e 60-mil HDPE FML, textured on both sides; and

e GCL (placed over subgrade).

A 10-foot wide, 3-foot deep anchor trench is provided at the top of each slope as shown in Detail 1
on Drawing 008. Calculations supporting the configuration of the anchor trench are provided in
Appendix 2. Following completion of the sidewall liner system installation, approximately one
foot of additional soil will be added above the anchor trench and sloped away from the Trench to

provide additional liner ballast and surface-water run-off control.

Operations layer: The 30-inch operations layer functions as a protective layer, as stated in Section

5.2.1. Along the sidewalls, it will be placed incrementally as the waste fill is placed. Since the
slopes are steep (0.5H:1V) the operations layer should be incrementally advanced at a maximum

height of five feet above the waste fill height.

Sacrificial ggomembrane: The sacrificial 40-mil HDPE FML is specified to provide exposure

protection (see Section 5.3) for underlying geosynthetic materials.
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Other sidewall liner components: The remaining components of the sidewall slope liner system

and their functions are identical to their counterparts in the floor liner system (see Section 5.2.1),

with the following further explanation.

e Weak (i.e., low friction) interfaces are purposefully provided between the geonet and the
non-textured surface of the 80-mil HDPE FML, and between the separate geotextile and
the geonet of the primary liner system. Allowing differential movement between these
layers prevents settlement related loads from being transferred directly to the underlying

low-permeability components of the primary and secondary liner systems.

e Since it would be impractical to construct a compacted subgrade layer on the 0.5H:1V
slopes, subgrade preparation on the sidewall consists of excavating to provide a relatively
smooth surface without irregularities that might compromise the integrity of the liner
system and special surface treatment where such irregularities are judged to be present, as

discussed in Section 4.6.

5.2.3 Trench Floor/Sidewall Transition Liner System Components

The cross-section of the LCRS/LDS liner system at Trench floor/sidewall transition locations is
depicted in Detail 4 of Drawing 008. This detail shows how overlaps will be made for each
drainage layer to assure hydraulic continuity of the LCRS and LDS components from the sidewall
to-the floor of the landfill. The overlap typically extends from three feet above the floor to three

feet onto the Trench floor.

5.3 MINIMUM TECHNOLOGICAL REQUIREMENT

The precedence for utilizing a composite GCL bottom liner at the USEN Facility was established
in connection with the design of Trench 12. The regulatory accommodation for this alternative

design is provided in 40 CFR 264.301(d), which states, in part:

(d) The Regional Administrator may approve alternative design or operating practices to
those specified in paragraph (c) of this section if the owner or operator demonstrates to
the Regional Administrator that such design and operating practices, together with
location characteristics:
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(1) Will prevent the migration of any hazardous constituent into the ground water or
surface water at least as effectively as the linersand leachate collectionand removal
systems specified in paragraph (c) of this section;
Minimum Technological Requirement (MTR) equivalence calculations were submitted and
reviewed through several communications, which occurred between 1996 and 2002. In summary,
the equivalency was evaluated based upon permeability, adsorption capacity (constituent
breakthrough time), and puncture resistance. Consideration was also given to the unique arid
climate conditions at the Facility and the high probability that a prescriptive compacted clay liner

would eventually desiccate and crack.

Ultimately, it was demonstrated that the composite liner formed by the GCL and 9-inch prepared
subgrade (K<Ix10” cnv/sec) layer provided equivalent protection against a potential 12-inch head
of leachate. In the sump locations, where the magnitude of the potential leachate head was
considered to be greater, the thickness of the prepared subgrade layer was increased to 36 inches.
The subgrade materials located within the sump area in the vicinity of the LDS sump are amended
with cement, only for the purpose of improving constructability, thereby facilitating the ability to

excavate the unique geometry required within these locations.

The legacy MTR equivalence calculations and related commentary include the key documents in

Table 5-1 and reference copies are provided in electronic format in Appendix 9.
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Table 5-1 Legacy MTR Documentation

Revision 0: October 2015
Revision 1: March 2016

Document Date Author Description
1 1995-12-07 NDEP Letter Conceptual Design of Cell 12
2 1996-03 TRC Report Cell 12 Design Report — Exhibit D — MTR Equivalence
3 1996-04-04 TRC Letter MTR Equivalence Supplement
4 1996-06-04 NDEP Letter Preliminary Review of MTR for Trench 12
5 1996-07-09 USEN Letter Cell 12 Design
6 1996-09-13 NDEP Letter Part B Renewal Application NOD Comments
7 1996-10-18 TRC Letter Response to NOD Comments
8 1996-11-04 NDEP Letter Part B Renewal Application — Additional Comments
9 1996-12-17 HMA Letter Response to NOD Comments
10 1997-01-17 HMA Letter Draft Response to Verbal Comments
11 2002-02-14 AAT Letter Final Trench Design Documents
12 2002-03-20 NDEP Letter Cell 12 Design — Concurrence of MTR Equivalency

LINER SYSTEM EXPOSURE PROTECTION

Exposure protection is necessary for the liner system components, both during construction as well
as during Trench operations. Exposure protection for geosynthetic materials during construction

is included in the specifications included in Appendix 3.

Geosynthetics on the Trench floor are expected to be covered by the operations layer within a
reasonably short period of time (e.g., several weeks to a few months) after installation. No further

protective measures are required for those elements.

The sidewall liner system incorporates a sacrificial 40-mil HDPE FML. The sacrificial liner is
installed over the slope liner during construction. During waste placement 30-inches of operations
layer is placed against the 40-mil HDPE FML prior to waste being filled against the slope. The
sacrificial liner protects the slope liner prior to filling and specifically eliminates UV exposure of
the upper (primary) non-woven geotextile filter-fabric. The sacrificial layer also prevents
infiltration into the slope LCRS during direct precipitation, transferring management of direct

precipitation to the floor liner components.
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A gridwork of ropes/cables and weights will be necessary to secure the slope lining system and
prevent uplift from wind. The sidewall weighting system will be specified by the liner or
construction contractor, prior to liner installation. To eliminate strain on slope liner components,
the gridwork of ropes/cables and weights may be cut loose, at the operator’s discretion, once the

waste placement reaches within 20 feet of the surface.

5.5 FOUNDATION SETTLEMENT ANALYSIS

Foundation settlement calculations for Trench 12 were done as part of the 1996 Design (TRC
1996). Those calculations showed that total settlement of the foundation from waste filling was
expected to be negligible (e.g., about one inch). In addition, differential settlement of the
foundation also was negligible and would not adversely affect the liner or cell bottom slope. The
approach taken for the previous calculation remains applicable and is used to estimate Trench 13
foundation (cell floor) settlement. By this means of calculation, total Trench 13 foundation
settlement is estimated to be less than 2.0 inches (evaluated in a settlement calculation included in

Appendix 2).

5.6 LINER SYSTEM STRESSES

Provided in Appendix 2 are evaluations of tension and elongation of the slope liner system;
confirming that the liner system can withstand anticipated loading. The evaluation includes

consideration of loads on the slopes during installation and operations including the following;

e (ravity elongation;

e Thermal expansion;

e  Wind uplift; and

e Seismic deformation.
To evaluate the worst-case condition, the strains caused by each of the loading types indicated
above are calculated and summed to determine the cumulative strain that could be experienced by

each component. Stresses then are determined from the moduli of the materials. The calculated

stresses then are compared to allowable stresses (e.g., ultimate strength reduced by appropriate
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factors of safety) for each component. Calculated stresses must be smaller than allowable stresses

for each component of the system to be acceptable.

Evaluations presented in Appendix 2 indicate that calculated stresses in the selected components
do not exceed the allowable stresses for those layers. The calculated strains caused by gravity
elongation, thermal expansion, seismic deformations result in small stresses in comparison to
allowable values. Stress generated by wind uplift are negligible since an anchor system will be
used to hold down the slope liner system and no liner components are subject to wind stresses after
waste placement. The largest strain (and corresponding stress) results from settlement. However,
since a weak interface above the 80-mil HDPE FML layer is used, the effects of settlement are

isolated to the geonet and geotextile layers of the LCRS.
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6. LEACHATE HANDLING
LEACHATE COLLECTION AND REMOVAL SYSTEM SUMPS
6.1.1 Design Elements

The LCRS is associated with the primary liner system. The function of the LCRS is to intercept
leachate draining through the waste and to discharge it into the sumps for removal from the landfill.
The typical sump configuration is shown in Drawing 009. A grade break between 2 percent
(centerline) and 2.8 percent (floor) to the 7 to 10 percent sump floor slopes occurs at the sump
perimeter. The LCRS sump is 4.0 feet deep. Liquid is removed from the sump through a riser that
is shown in Sections A and B on Drawing 009. The components of the LCRS sump are sized to
accommodate the anticipated leachate flows while maintaining fluid head above the primary liner
at or below 1.0 foot. Design flows, capacity, and pump sizing calculations for the LCRS sump are
provided in Appendix 2.

Routine operations will require that the primary pump be capable of maintaining accumulated
leachate within the limits of the sump (i.e., preventing leachate accumulation of more than 1.0 feet
on the liner Floor or in the Sump). Although only needed under design storm conditions and when
a new Phase is under initial operations, a secondary pump, capable of providing 114 feet of

dynamic head at a rate of 23 gallons per minute, will be installed in the active Phase of Trench 13.

Components used in the Trench 13 LCRS sumps are shown on the typical sump layout, Detail 6
on Drawing 010 and Sections A and B on Drawing 009. The components include the following.

e Geocomposite (300-mil double-sided, or equivalent): This is the principal LCRS drainage
component (at Trench floor locations, see Section 5.2.1) that discharges directly to the

drain rock at the edge of the sump.

e 10-ounce LCRS filter geotextile: This geotextile is used to separate the operations layer
from the drainrock (described below). It is used over the entire sump area within the sump

perimeter.
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4.0-inch inside diameter perforated HDPE pipes: These pipes are secondary flow
components that assistthe LCRS in handling the maximum anticipated flow resulting from
a 25-year, 24-hour storm event (see Section 5.2.1). The pipes discharge directly to the
LCRS sump.

Drain rock: This is a clean gravel conforming to the gradation included in the
specifications included in Appendix 3 and Table 4-2. The LCRS gravel fills the entire
sump to the grade break.

16-ounce LCRS cushion geotextile: This is a nonwoven geotextile used to provide

additional puncture protection to the liner system within the sump perimeter.

The LCRS riser system will include two identical risers, including a primary collection pipe and a

redundant, secondary riser. Components of the LCRS riser system are shown on Details 5, 6, 8,

and 9 of Drawing 010 and Sections A and B of Drawing 009 and include the following (starting

at the sump).

Slipjoint: Settlement of the riser system is accommodated by a slip joint which is intended
not to transfer stress to the liner system. The slip jointis a 12-inch diameter SDR 11 HDPE
pipe that is extrusion-welded to a 1.0-inch thick, 20-inch square HDPE flatstock base. The
pipe is perforated with 1/2-inch diameter holes 60 degrees apart on 3-inch centers (24 holes
per foot). A 16-ounce geotextile cushion sheet is placed between the liner system and the
slip joint base. The slip joint extends a minimum of 6.0 inches into a riser support
(discussed below). The lip of the slip joint pipe in the riser support will be built up, such
as with HDPE flatstock (or other alternative), and then chamfered to provide a smooth
transition for a pump to be lowered into the sump.

Riser pipe support: The riser pipe support consists of a concrete foundation block which
transfers the pipe and potential down-drag loads to the LCRS gravel, thus preventing stress
concentrations on the liner system. The riser pipe support is intended to be a cast-in-place
unit built of 4,000 psi concrete, using Type V sulfate-resistant cement. A 14-inch diameter,
Schedule 60, Type 316 stainless steel pipe extending at least 3.0-inches from the concrete
will be cast in the concrete. The riser pipe will include a 20-inch O.D. by 14-inch 1.D. by
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0.5-inch thick type 316 stainless steel bearing plate. The bearing plate will include twelve
1.0-inch diameter by 6-inch long expansion type anchor bolts (or approved alternative)
extending into the concrete foundation block. The riser pipe support will be positioned in
the field such that the slip joint, support, and LCRS long radius bend (described below) are
correctly aligned.

e LCRS reducer: The riser pipe support will be welded to a 14-inch by 12-inch stainless
steel reducer. The riser pipe support will be welded to the 14-inch side. The 12-inch side

of the reducer will be welded to a twelve-bolt stainless steel flange.

e LCRS long radius bend: This is a prefabricated bend that provides the 3.5 feet of deflection
required to position the LCRS riser pipe in the center of the riser pipe support. The piece
is 20-feet long and fabricated of 12-inch diameter, Schedule 40, stainless steel.
Manufacture of the necessary sweeping bend must not compromise the strength of the
stainless steel. The bottom of the LCRS long radius bend will be welded to a twelve bolt

stainless steel flange.

e LCRS riser pipe: This is a 12-inch diameter, Schedule 40 stainless steel pipe butt-welded
to the LCRS long radius bend. °

e Riserpipe slip cover: The function of this component is to minimize the transfer of friction
and down-drag loads on the riser pipe caused by settlement of waste. The riser pipe slip
cover will be fabricated from a 12-inch diameter corrugated polyethylene pipe that has
been split longitudinally and placed over the riser. It is not necessary to join the individual

pieces of the slip cover.

e Top of slope anchor: This is a concrete block with an adjustable U-bolt that is cast on-site,
but not in-place. This component provides lateral restraint for the riser pipe while allowing

vertical movement to accommodate settlement.

6.1.2 Maximum LCRS Flow

The design storm for this Facility is the 25-year, 24-hour event which yields 2.26 inches of
precipitation at the USEN site (see Appendix 2). The critical operational time for the LCRS is

after the 30-inch operations layer has been placed and before waste filling operations begin. At
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that point, because there is some waste in the Trench (i.e., the operations layer), any collected
precipitation is considered to be leachate (rather than surface water). At the same time, the small
amount of waste present provides only a minimal amount of additional sorptive capacity and the
potential for precipitation infiltration to the LCRS is greatest. This condition results in the largest
potential infiltration into the LCRS.

The calculations in Appendix 2 determine the rate and volume of precipitation infiltration. For
the largest Phases of the landfill (Phases 13A and 13E), it is estimated that 1.86 acre-feet of water
will infiltrate to be collected by the LCRS as a result of 25 year-24 hour precipitation event. As
described in the LCRS infiltration calculation (Appendix 2), the presence of the sacrificial liner
on the east wall of Phase 13A and the west wall of Phase 13E cause those slopes to contribute
infiltration to the LCRS, differentiating those Phases from other Phases that do not have long north-

south sidewalls.

The infiltrated precipitation will be handled by the LCRS. The calculations conservatively assume
that the 30-inch thick operations layer will contain sufficient moisture to be at field capacity, which

means that any addition of moisture will cause gravity drainage.

However, since the design quantity of infiltration fills only 65 percent of the estimated available
pore space in the operations layer, drainage is controlled by unsaturated flow. Based on the
calculations, the maximum drainage rate results in a flow of 23 gpm to the sump for Phases 13A
and 13E. A pump, such as the EPG Series 5 SurePump®, which has dimensions required for use

in the LCRS sumps, will be used to provide sufficient capacity to meet these specifications.

6.2 LEACHATE DETECTION SYSTEM SUMPS
6.2.1 Design Elements

The LDS is associated with the secondary liner system. The functions of the LDS is to detect and
remove liquid that passes through the primary liner system. The system is designed to
accommodate flow up to the Action Leakage Rate (ALR, defined in Section 6.2.2), while fluid
head above the secondary liner remains at or below 1.0 foot. Design flow, capacity and pump
sizing calculations for the LDS sumps are provided in Appendix 2. A pump capable of extracting
approximately 1.0 gpm at 114 feet of dynamic head is recommended for the LDS.
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Components used in the Trench 13 LDS sumps are shown in the typical sump layout on Sections

A and B on Drawing 009, and Detail 007 on Drawing 010. The components include:

Geocomposite (300-mil double-sided, or equivalent): This is the principal LDS drainage
component (at the Trench floor locations, see Section 5.2.1) that discharges to the LDS
sump. In the vicinity of the sumps

Upper 16-ounce LDS cushion geotextile: This is a non-woven geotextile used to provide

additional puncture protection to the liner system within the sump perimeter.

Drain rock: A clean gravel conforming to the gradation included in the specifications

(Appendix 3). The LDS gravel fills only the 18-inch deep sump area.

LDS end caps, tee, collection pipes and elbow: These pieces are all 12-inch diameter SDR
11 HDPE that is perforated to collect flow into the LDS sump. The collection pipe is
welded to a 1.0-inch thick by 12 inch wide piece of HDPE flatstock.

Lower 16-ounce LDS cushion geotextile: This is a non-woven geotextile that provides

puncture protection to the secondary liner system in the 18-inch deep portion of the sump.

Components of the LDS riser system are shown on Details 7, 8, and 9 of Drawing 010 and include

the following (starting at the sump):

6.2.2

LDS riser: A 12-inch diameter SDR 11 HDPE pipe used for pump access.

LDS riser recess and backfill: The LDS Riser (described above) is placed in a 24-inch
wide by 18-inch deep recess cut into the sidewall during excavation. Backfill consists of

sprayed concrete or gunite.

Top of slope anchor: See the LCRS Top of Slope Anchor description in Section 6.1.1

above since the units are identical.

Action Leakage Rate

As describedin 40 CFR § 264.302(a), the ALR is " ... the maximum design flow rate the LDS can

remove without the fluid head on the floor liner exceeding 1 foot." The ALR for each of the five

sumps was determined by: (1) assuming a nominal design flow value; (2) determining a
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configuration of the LDS components that could satisfy the design flow; and (3) calculating the
actual ALR resulting from that configuration.

Drainage into the LDS sumps is controlled by the flow rate of the LDS geocomposite and the
minimum effective flow width of the LDS sumps.

Calculations of the LDS flow rates and the establishment of an ALR is provided in Appendix 2.
The resulting ALR for each of the sumps is shown below in Table 6-1.

Table 6-1 Action Leakage Rates

Phase Area ALR

Phase (acres) (gpad)
13A 9.88 150
13B 9.16 150
13C 9.16 150
13D 9.16 150
13E 9.88 150

gpad = gallons per acre day

RESPONSE ACTION PLAN

The USEPA promulgated rules on January 29, 1992, requiring Response Action Plans (RAP) for
new hazardous waste landfill units that commence construction after January 29, 1992, or which
expand existing units after July 29, 1992 (57 FR 3462). The prepared RAP included in
Appendix 4 meets the requirements of 40 CFR §264.304 and identifies actions to be taken if an

action leakage rate is exceeded.
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7. ABOVE-GRADE DESIGN AND FINAL COVER PERFORMANCE
7.1 WASTE PLACEMENT

Waste placement above grade forms the slope configuration for Trench 13 as shown on
Drawing 011. From the HCL, waste will rise above grade at slopes of 2H:1V for approximately
15 feet. As shown on Drawing 018, a waste setback is to be maintained at the HCL. The setback
includes a vertical off-set into the trench of approximately 3.0 feet and a corresponding horizontal
off-set. In addition, an interim containment extension is specified, to maintain the waste off-set as
waste placement progresses above grade. At approximately 15 feet above grade the waste slope
will transition to a slope of 3H:1V. The waste will have a maximum elevation of 2857 ft NAVD&8
and the Trench configuration will include an upper deck that slopes at 20H: 1V to the south.

7.2 COVER DESIGN DESCRIPTION

The first layer of the final cover (Interim Cover Soil Layer) will be placed over the disposed waste.
The Final Cover Soil Layer will be placed over the interim cover soil layer as the Phases of
Trench 13 are completed, as presented in Drawing 012. As determined by USEN, the final cover
soil layer might be placed over an area comprised of less than the surface area of a full Phase or
over an area comprised of portions of more than one Phase. The Interim Cover Soil Layer and the
Final Cover Soil Layer constitute the alternative final cover (AFC) that was modeled, evaluated
for use on Trenches 11 and 12 at USEN in the 2008 Design Basis and Construction Specifications
for Trenches 11 and 12 Final Covers (AquAeTer 2008) and was given conditional approval by
NDEP in Revision 3 to RCRA Permit NEVHWO0019 (Permit)*. Performance of the Trench 13
alternate final cover will be evaluated with the installation and monitoring of a new drainage
lysimeter at an appropriate location on the Trench 13 final cover, installed following the initial

phase of final cover completion.

Control of percolation into the closed Trench will be provided by constructing the cover with

materials that combine to provide a final cover system that holds precipitation water that infiltrates

4 State of Nevada, Department of Conservation and Natural Resources, Division of Environmental Protection, Bureau
of Waste Management. Hazardous Waste Management RCRA Permit NEVHWO0019. Revision 3. April 2009.
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into the cover, and returns the majority of that water to the atmosphere through the combined

processes of evaporation and plant transpiration. These combined processes will reduce the water

that could percolate into the disposed waste to an amount that, given the thickness and relative

dryness of disposed waste, is unlikely to result in generation of significant leachate volumes.

From bottom to top, the components of the arid region AFC are as follows.

Interim cover soil layer: The first layer of the final cover is a lightly compacted native soil
layer that provides waste containment during disposal operations and, in conjunction with
the Final Cover Layer, retards the downward movement of infiltrating water by providing
temporary water-storage, which allows stored water to be returned to the atmosphere by
evaporation and plant transpiration. This layer will be at least 12-inches (1.0 foot) thick

and extend across the cover to the natural ground surface on all sides of the Trenches.

Final cover soil layer: This upper layer is a lightly compacted soil layer that resists erosion
and, in conjunction with the Interim Cover Layer, retards the downward movement of
infiltrating water by providing temporary water-storage, and allowing stored water to be
returned to the atmosphere by evaporation and plant transpiration. This layer will vary in
thickness to allow the cover to be shaped; however, the layer will be least 24-inches (2.0
feet) thick. This layer will extend across the cover to the natural ground surface on all sides

of the Trenches.

Drainage Features: The final cover design includes a series of lateral drainages and down-
drains (flumes) that shed precipitation that does not infiltrate. The goal of the drainages is
to collectsheet flow prior to development of concentrated flow. On 3H:1V sideslopes, this
is accomplished with lateral drainages at a maximum spacing of 100 feet, over waste. On
the 20V:1V upper deck this is accomplished with surface berms. Down-drains are
protected flumes that are designed to remove water, once concentrated by the lateral

drainages and berms, without causing erosion.

Trench closure will be considered complete when the final design slopes have been established on

the Final Cover layer, as shown in Drawing 012.
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7.2.1 Specification for Interim Cover Layer Soil

Soil materials for the Trench 13 interim soil layer should contain no materials larger than 6.0
inches®. If materials greater than 6.0 inches are included in the interim soil layer, it might be
necessary to increase the thickness of the interim cover layer or the final cover layer to meet the
objectives of the cover system. Suitable materials will be derived from direct excavation or
stockpiles, non-hazardous soil materials, or from on-site screening of these materials. Typically,
this layer will be placed in a single lift. Lift thickness will be measured and documented, but there
is no compaction specification for this material, which will be placed as above-grade waste

disposal proceeds.

A low density is desirable for this layer of the final cover, as this is important to the moisture
holding capacity and vegetation establishment properties of the soil. Over-compaction could lead

to reduced cover effectiveness and should be prevented.

Confirmation of appropriate gradation and thickness of interim cover materials will be determined
by routine observation during the placement of these materials. Response to observation of overly
coarse materials or insufficient layer thickness will be the placement of additional interim cover

material and will be directed by USEN personnel responsible for such observations.
A schedule of the interim cover layer placement inspection requirements is attached as Table 7-3.

7.2.2 Specification for Final Cover Layer Soil

The goal during Final Cover Layer placement is to achieve a low initial in-place density, typically
not exceeding 85 percent maximum dry density (MDD) as determined by ASTM D 1557. Specific
testing will be done prior to placement of the Final Cover Layer as Phases are to be closed to
determine MDD and optimum moisture content (OMC). The lower density compaction
requirement of the soil cover is important for the moisture holding capacity of the soil. Over-
compaction during initial construction could lead to reduced moisture holding effectiveness and
inhibit establishment of vegetation, and should be prevented. Areas of the final cover layer that

became overly compacted, such as from repeated vehicle or equipment passage, will be loosened

5> Materials of6.0 inchand larger dimensionmight be judged acceptable in the interim cover by the designor quality
assurance engineer, if ‘de minimis’ (or minimal) by visual observationand rarely, if ever, in grain-to-grain contact.
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by shallow ripping. Over time, material in the final cover will reach a density similar to those of

native materials.

The Final Cover Layer will consist of sand and gravel soils obtained from USEN stockpiles and
from direct excavation. Natural soil materials present in excavations, are relatively coarse grained,
alluvial valley-fill sands and gravels, with variably abundant clay and silt-size particles, common
cobble-size particles (i.e., particles larger than 3.0 inches in dimension), and rare boulders (i.e.,
particles larger than 12 inches in dimension). Sand-size particles (i.e., particles between 0.003 and
0.2 inches in dimension) and gravel-size particles (i.e., particles between 0.2 and 3.0 inches in
dimension) comprise the vast majority of almost any sample of soil materials from the uppermost
75 feet of the valley-fill deposits, and thus make up the majority of natural materials determined
to be acceptable for final cover construction. It is these materials, and particularly those ranging
in the sand and silt grain sizes, that provide most of the moisture-holding capacity that is needed
for the proper long-term functioning of a water-balance type landfill cover. The coarser-grained
components — gravels, cobbles, and even rare boulders — do not enhance the moisture holding
capacity of the final cover, but do contribute to overall cover stability and capacity to resist erosion
by wind and water. Thus, when in proper proportions, all textural components of the final cover

soils contribute to the long-term performance of the landfill cover.

Soil materials for the final cover layer will contain only minimal materials larger than 6.0 inches,
90 percent smaller than 1.0 inch, and not less than 5.0 percent passing the #200 sieve®. In general,
the 1.0-inch and less materials should contribute 90 percent or more to the necessary 24 inches of
Final Cover Layer. There is no requirement for the thickness of lifts placed, only that the layer
have a minimal achievable density. Coarse-grained materials, if present, should ‘float’ in a finer
grained soil matrix and commonly not occur in grain-to-grain contact. The presence of particles
exceeding 6.0 inches in the final cover layer, do not affect the long-term moisture holding and
moisture-releasing capacity of these soil layer so long as such materials continue to be minimal

constituents (by weight) of the final cover layers and are rarely, if ever, in grain-to-grain contact.

6 Materials of 6.0 inch and larger dimension might be judged acceptable in the final cover layer by the design or
quality assurance engineer, if ‘de minimis’ (or minimal) by visual observation and rarely, if ever, in grain-to-grain
contact.
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Confirmation of appropriate gradation of final cover materials, and acceptable physical separation
of any overly coarse material, will be determined by routine observation during the placement of
these materials. Response to observation of overly coarse materials, or grouping of such materials
in grain-to-grain contact, will be grading to redistribute overly coarse materials or the placement
of additional cover material and will be directed by USEN personnel responsible for such

observations.

The lower density compaction requirement of the soil cover is important for the moisture holding
capacity of the soil. Over-compaction could lead to reduced effectiveness, and should be
prevented. Areas of the final cover layer that become overly compacted, such as could result from

repeated vehicle or equipment passage, will be loosened by shallow ripping or disking.

Verification of the achievement of low density will be determined by in-situ density tests
performed at a minimum of one test per each one test for every 10,000 square feet of cover placed.
In the event that density testing indicates that the target density is not achieved, the area within
100 feet of the failing testing will be re-compacted and retested. Confirmation of satisfactory
compaction in a re-compacted area will be by done by three satisfactory density tests, at locations

selected to represent the entire 100 by 100 feet area, passing the density specification.
A schedule of the final cover layer placement inspection requirements is attached as Table 7-3.

7.2.3 Specification for Cover Drainage Features

The Trench 13 final cover system includes a series of drainage features designed to limit sheet
flow to distances that prevent against rill and inter-rill erosion. Runoff control from the final cover

slopes, at closure, will be provided by the following features:

e Lateral drainages integrated into the sideslopes of the final cover to limit the length of

slopes exposed to sheet flow, as shown in Detail C on Drawing 019;

e Upper deck berms used to limit the length of sideslopes exposed to sheet flow, as shown

in Detail D on Drawing 019;
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e Flumes spaced along the cover slopes to discharge upper deck and lateral drain run off to

the perimeter of Trench 13, as shown in Detail E on Drawing 019;

e Accessroad drainages to convey water off the sideslopes, as shown in Detail J on Drawing

019; and

e Perimeter ditches to convey flow from the flumes, bottom portions of the cover slopes, and

immediately adjacent areas to the overall Facility drainage system.

Lateral drains are located on Trench 13 sideslopes to limit slope erosion to less than two tons per
acre-year’. Calculation C.12 demonstrates that this requirement is satisfied with sideslope sheet
flow runs limited to 100 feet. Lateral drains include sufficient capacity to provide at least 1.0 foot
of freeboard when considering the 100-year, 24-hour precipitation event. Lateral drains are sloped
at two percent and include a four foot wide outer ridge. The maximum calculated lateral drain
flow for the system is estimated at 0.84 cubic feet per second (cfs), as shown in Calculation C.12.

Each sideslope lateral will include protective ditch armoring for erosion and scour protection.

Upper deck berms are located on the Trench 13 20H:1V upper deck. These berms have been
included to limit rill and inter-rill erosion and to decrease sheet flow lengths. The upper deck
berms channelize and direct flow to the flumes for removal off of the Trench 13 final cover. Upper
deck drains include sufficient capacity to provide at least 1.0 foot of freeboard when considering
the 100-year, 24-hour precipitation event. Upper deck berms are sloped at one percent. Each

upper deck berm will include protective armoring for erosion and scour protection.

The sideslope lateral drains and the upper deck berms discharge into flumes. The flumes are four
feet in width and include sufficient capacity to provide at least 1.0 foot of freeboard when
considering the 100-year, 24 hour precipitation event. Flumes on the upper deck are sloped at
20H:1V. Flumes on the sideslope primarily are sloped at 3H:1V, but include short sections at
lesser slopes where sideslope laterals intersect. The maximum calculated upper deck flume flow

for the system is estimated at 3.2 cfs and the maximum calculated sideslope flume flow for the

7USEPA. Design and Construction of RCRA/CERCLA Final Covers, EPA/625/4-91/025. 1991
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system is estimated at 5.0 cfs, as shown in Calculation C.12. Each flume will include protective

armoring for erosion and scour protection.

Access road drainages channelize and direct flow from east and west sideslope areas for removal
off of the Trench 13 final cover. The drainages follow the road’s grade at five and 10 percent and,
are back-graded into the sideslope at five percent. The maximum calculated access drainage flow
for the system is estimated at 1.5 cfs, as shown in Calculation C.12. Each access road drainage

will include protective ditch armoring for erosion and scour protection.

Energy dissipation and scour protection will be provided at the bottom of flumes, where needed.

A typical energy dissipation and splash wall design are included as Detail I on Drawing 019.

Perimeter ditches are shown on Drawing 014, 015, and 016. Perimeter ditches transport runoff to

Facility drainages.

7.3 EQUIPMENT TRAFFIC

Cover soil placement using low-ground pressure equipment, such as wide-tracked dozers, is
recommended and use of heavy wheeled equipment, that could cause linear surface depressions,
is not recommended. Over-compaction (i.e., exceeding the density specification for cover
materials) could reduce the water-holding characteristics of the cover or the ability of the cover to
establish and support vegetation. Such over-compaction could be caused by repeated passage of
heavy equipment over cover materials during or after placement (such as would result from
repeated use of a haul route). Such haul road will not be used, and equipment loads on the soil
cover during construction will be limited to the normal equipment traffic associated with placing,
spreading and compacting the cover soil. Once the cover is completed in an area, vehicular traffic
on the soil cover will be limited. Also, construction materials and equipment will not be
temporarily stored on the cover during or after construction. Areas that become over-compacted

because of equipment traffic will be loosened, such as by shallow disking or ripping.

7.4 PROCEDURE FOR CONFIRMING LINE AND GRADE

The AFC must be constructed with the minimal thicknesses of the Interim and Final Cover Layers

to accomplish the goals of moisture retention and storage. Since the Interim Cover Layer is applied
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immediately following waste placement, it is not practical to maintain survey control of the Interim
Cover thickness using pre and post survey methods. Therefore, the site operator shall ensure that
aminimum thickness of interim cover is installed. The certifying engineer, responsible for closure

certification, might require proof of appropriate Interim Cover placement.

Prior to Final Cover placement, a detailed survey of the waste and Interim Cover grade should be
completed. The vertical control criterion for survey accuracy should be at least 0.25 feet, and

comparison of actual and design grade should done on a 50-feet grid.

Following installation of the Final Cover Layer, verification of the constructed dimensions (line
and grade) will be completed. A survey of the Final Cover, using the same vertical and horizontal
criteria as above, will be compared to the survey of the upper surface of the Interim Cover. The
comparison will confirm that 90 percent of the points of measurement (i.e., on 50-ft grid) of total
final cover thickness satisfy the minimum requirement of 2.0 feet and that there is no point of
measurement where the total final cover thickness is more than 0.25 feet less than the design

requirement of 2.0 feet.
No point on the Trench 13 final cover will exceed a maximum elevation of 2,860 ft NAVDSS.

Changes to line and grade requirements will have the approval of the Project Engineer prior to

implementation.

7.5 FINAL COVER SLOPE STABILITY EVALUATION

The “Trench 13 Design, Slope Stability” calculation series in Appendix 2, includes evaluation of
the stability of the Trench 13 final cover. These stability calculations were made in the same

manner as those described for Trench 13 excavations (see Section 4.9)

The following aspects of Trench 13 final cover configuration are considered in final cover stability

calculations.
e Above-grade and waste slopes: 3.0H:1.0V on steep slopes, 20H:1V on top deck slopes
e Final cover thickness: 3.0 feet

e Final cover maximum elevation: 2860 ft NAVDS&S.
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e (Combined thicknesses of surface soil replacement and leveling berm ranging from 16 to
26 feet

The properties of final cover materials and disposed waste considered in these calculations,
including material strength properties, are consistent with site-specific laboratory testing results,
technical literature, and assumptions made for previous slope stability calculations for the USEN
Facility and are presented in Table 7-1.

Table 7-1 Soil Properties used for Cover Stability Modeling

Unit Weight Cohesion

Material (PCF) (PSF) Basis for Values
. . Laboratory testing determined cohesion
Final Cover soil 110 170 value for 85% MDD
Disposed Waste (shallow) 100 550 Previous calculation
Disposed Waste (deep) 115 750 Assumption

The following final cover failure possibilities were considered under static and pseudo-static

loading (i.e., 0.42 g) conditions.
a. Shallow failure — failure plane within final cover material
b. Deep failure — failure plane within waste, penetrating leveling berm

The results of the slope stability calculations for the various slope and material configurations are

presented in Table 7-2.

Table 7-2 Cover Slope Stability Evaluation

Minimum SF Minimum SF
Slope considered Static 0.42¢g
a. Shallow failure 4.74 1.93
b. Deep failure 2.50 1.02

This calculation series shows that the final cover configuration for the Trench 13 Design is
acceptably stable under static loading and pseudo-static loading conditions. Slope failures
involving cover and waste materials have factors of safety against failure that are greater than the
design requirement (i.e., 1.5 or greater for static loading conditions, and 1.0 or greater for pseudo-

static or seismic loading conditions considering a maximum horizontal acceleration of 0.42g).
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7.6 UPLIFT PRESSURES FROM WIND LOADS

The design of the cover uses only natural soil components. Uplift will not be a concern during or

after cover construction.

7.7 THERMAL EXPANSION AND CONTRACTION

The design of the cover uses only natural soil components. Thermal expansion and contraction

will not be a concern during or after cover construction.

7.8 POST-CLOSURE COVER SETTLEMENT

Post-closure settlement of the landfill cover attributed to settlement within the soil cover,
settlement (and degradation/consolidation) of the waste fill, and settlement of the foundation
materials underlying the waste fill were addressed in the 1996 Design Report and supporting

calculations. These calculations are not repeated herein.

7.9 PERFORMANCE MONITORING

USEN operates an alternative cover performance monitoring system on Trench 11 that has been
in place since December 2013. The location of the Trench 11 performance monitoring system, on
the north-facing slope of Trench 11 on a portion of the cell having a slope of 20H: 1V, was chosen
as representing the most likely location for cover infiltration. The north-facing slope reduces direct
sunlight and results in increased moisture retention and infiltration. Furthermore, the 20H:1V
slope results in low run-off and high moisture retention with increased infiltration. Other locations
considered on Trench 11 included east, south, and west oriented slopes and locations on 3H:1V

slopes: All options were deemed less conservative.

The Trench 13 design includes a 20H:1V slope; however it is south-facing slope and is likely to
see less moisture retention. Trench 13 also includes 3H:1V slopes, but these slopes are expected

to see greater runoff and less moisture retention, by comparison to the 20H: 1V slopes.

As final cover soils are expected to be site-sourced materials that are a mix of silts, sands, and

gravel, the materials are expected to be a homogenous mix and similar to those used for Trench 11.
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Performance data to date from the Trench 11 monitoring system has shown minimal infiltration
and no drainage from the monitoring system has been recorded, demonstrating that the alternative

final cover has been effective in preventing infiltration into the waste layer.

Recognizing that variability of cover materials and orientations can exist, USEN will evaluate
conditions of the Trench 13 cover for a suitable location for a second Facility performance
monitoring station. The installation of the system will not occur until after closure of Phase A at
Trench 13. The location and design of the second Facility alternate final cover performance

monitoring system will be submitted for Agency approval prior to construction.
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Table 7-3 Final Cover Construction-Observation and Material Specifications

Revision 0: October 2015
Revision 1: March 2016

Observation/Sample Locations

Inspection Task Inspection/Test Method Reference Sample/Test Quantity/Frequency Source/ Stockpile Cover Area
GENERAL REQUIREMENTS FORFIELD INSPECTION OF FINAL COVER CONSTRUCTION
General project Visual observations, plus basic Continuous observation, during final cover
: . . Yes Yes

observations measurements and recordkeeping construction

Soil material observation | Observation of cover soil material Sgg;?&i?jﬁbservaﬂon’ during final cover Yes Yes

SOIL TESTS TO BE DONE DURING FINAL COVER CONSTRUCTION

Particle-size analysis ASTM C 136 3 tests per material type, reconfirmed as needed Yes Yes
ASTM D1557, Modified proctor

Moisture/density curve moisture-density relation (or approved | 3 tests per material type, reconfirmed as needed Yes Yes
alternative method)

In—place density and ASTM D6938 (or approved alternative As specified NA Yes

moisture content method)
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Sample Location

Inspection/Test Method Soulzcg( Cover
Inspection Task Reference Sample/Test Quantity/Frequency Stockpile | Area Acceptance Criteria
INTERIM COVER LAYER
3 tests per material type, reconfirm as
needed, verify by visual observation.
Particle-size analysis ASTM D422 Materials >6.0 inch might be judged Yes NA 100% <6.0”
acceptable if ‘de minimis’ and rarely, if ever,
in grain-to-grain contact.
Llft t.h ickness, for Measurement after loose Random measurements and observation NA Yes Total loose thickness >12.0”
interim cover layer placement
FINAL COVER LAYER
3 tests per material type in stockpile,
reconfirm as needed, verify maximum size o ’
. . . criterion by visual observation at placement 100%<6.0
Particle-size analysis ASTM D422 . . . . ’ Yes Yes <10%>1.0"
Materials >6.0 inch might be judged o . .
e e . >5% passing #200 sieve
acceptable if ‘de minimis’ and rarely, if ever,
in grain-to-grain contact.
ASTM D1557, Modified 3 tests per material type, reconfirmed as
Moisture/density relation | proctor moisture-density neede dp ype, Yes NA NA
relation
o1 ) Measurement before .
Lift thickness, final placement and after One measurement for each 50 ft by 50 ft grid NA Yes Loose lift thickness > 24.0”
cover layer placement area
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Sample Location

Inspection/Test Method Soulzcg( Cover
Inspection Task Reference Sample/Test Quantity/Frequency Stockpile | Area Acceptance Criteria
In-place density and ASTM D1557 (after one test for every 10,000 square feet of 85% MDD (£3%)
. . NA Yes .
moisture content compaction) cover placed OMC minus 2% or less
FINAL COVER DRAINAGE ARMORING
Without Grout
Dso > 2 in. (lateral drainages
and upper deck berms)
Dso > 6 in. (access road
RockParticle Size Supplier certification liper sowree, rqconﬂrm as needed, verify by Yes NA dr'alnages)
visual observation Dso > 12 in. (sideslope
flumes)
With Grout
Dso >4 in. (sideslope flumes
and access road drainages)
Rock Specific Gravity ASTM C 127 1 per material type Yes NA S.G. > 2.5 g/em?
Rock Angularity Visual inspection Random measurements and observation Yes NA Angular to Sub-rounded
Grout Compressive L Minimum 28-day compressive
Strength ASTM C39 1 per application Yes NA strength of > 2,500 psi
Grout Thickness Measurement after Random measurements and observation NA Yes Fill interstitial space
placement
FINAL COVER LINE AND GRADE
The vertical control criterion for survey 90 percent of p 01nts.0f
Survey (compare accuracy should be at least 0.25 feet measurement comparison
Final Cover Thickness : . NA Yes >2.0 ft, no point of
surfaces) Compare measurements for each 50 ft by 50 .
ft orid area measurement comparison
er <1.75 ft
The vertical control criterion for survey . .
Maximum Elevation Survey accuracy should be at least 0.25 feet. One NA Yes Maximum elevation of 2,860 ft

measurement for each 50 ft by 50 ft grid area

NAVDS88

MDD = Standard Proctor (ASTM D1557) maximum dry density.
OMC = Standard Proctor (ASTM D1557) optimum moisture content
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8. RUN-ON/RUN-OFF CONTROL SYSTEMS AND FACILITY SURFACE-WATER

8.1

8.2

8.3

MANAGEMENT
GENERAL

Surface-water management (SWM) systems for the USEN Facility are designed to accommodate
precipitation from the 25-year, 24-hour storm event. This storm is estimated to yield 2.26 inches
of precipitation as determined by the National Oceanic and Atmospheric Administration (NOAA)
Atlas 14, Version 5 at the Amargosa Farms Garey Station (Station 1.D. 26-0150). Features
providing run-on protection and final cover erosion protection have been designed to provide

protection from a 100-year, 24-hour precipitation event of 3.13 inches.

CONTROL OF SURFACE WATER OUTSIDE THE DISPOSAL AREA

The overall site drainage control is evaluated in a site-wide Surface-Water Run-on and Run-off

Control Demonstration included in Appendix 6 and associated calculations in Appendix 2.

CONTROL OF SURFACE WATER IN THE DISPOSAL AREA

Surface water from precipitation which has fallen on placed waste or within the active/lined portion
of the Trench will be managed following appropriate site protocols for contact water. Placed waste
will be graded so that collected surface water is directed to interior holding locations from which

it can be removed for proper management.

The calculations in Appendix 2 evaluate the expected surface-water flow volumes from the 25-
year, 24-hour design storm event when Phase 13A or 13E has just been constructed and waste
filling operations commence. This configuration represents the greatest potential exposed surface
area of waste (approximately 9.88 acres). The calculation includes the conservative assumption
that sidewall surface water is not separated from water that has contacted waste. The 25-year, 24-
hour design storm event over initial waste operations in Phase 13A or 13E would be expected to
result in approximately 600,000 gallons of liquid. Based on past observations, this liquid primarily
infiltrates and is either held until evaporated back to the atmosphere or the leachate infiltration to
the LCRS system. Infiltrated liquids are management as described in Section 6.
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If surface-water collects within the Trench, holding facilities will be provided by USEN. These
facilities must be emptied or otherwise managed expeditiously after storms to maintain the design

capacity of the system.

8.4 RUN-ON CONTROL

Run-on control at Trench 13 is required only during the period that disposal operations are
occurring below grade. The requirement during that period will be to prevent rainfall outside of
the Trench area from entering into the excavation and potentially being exposed to the waste
disposal operations. This is accomplished by: (1) maintaining a minimum 2 percent slope away
from the lined excavation; (2) installation of 1.0 foot of anchor trench backfill above grade; (3)
installing berms of 2.0 foot or greater in areas where designed stormwater management channels
are not incorporated (i.e. interim Phase termination western boundaries); and (4) keeping existing

drainage paths away from Trench 13 in an open condition so that flow can occur.
Run-on control will not be necessary when the disposal operations extend above the existing grade.

8.5 COVER RUN-OFF CONTROL

The final cover promotes sheet run-off into designed drainage ways. Additional information on
Trench 13 runoff control is provided in Section 7.2.3. The surface water management features
located adjacent to Trench 13, and used to prevent run-on (i.e., drainage channels), also will be

used to manage final cover run-off.

A detailed surface water run-on and run-off control demonstration is included as Appendix 6. In
addition, an evaluation of the surface water management features and site wide conditions,

contributing surface water run-off, is evaluated in calculations included in Appendix 2.
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9. SURFACE EROSION
9.1 SURFACE EROSION

Soil erosion occurs as the removal of soil particles at the ground surface by water or wind. In this
section, water erosion and wind erosion are considered using accepted erosion estimation methods
and estimates of site-specific conditions. Initial water erosion of soil occurs as sheet and rill
erosion that are defined as the removal of layers of soil from the land surface by the action of
rainfall and runoff. This type of erosion occurs when rainfall exceeds infiltration. Wind erosion
is the removal of soil particles by air, also a moving fluid. Wind erosion primarily affects arid and
semi-arid regions because the surface in these areas frequently is poorly vegetated. The models
used determine a soil erosion rate that quantifies removal of surface soil from a unit surface area

per unit time.

9.1.1 Erosion by Water

9.1.1.1 Evaluation Method

The U.S. Natural Resources Conservation Service (NRCS) Revised Universal Soil Loss Equation
(RUSLE2)® was used to estimate soil erosion, by water, possible from the planned final cover
design of Trench 13. RUSLE2 uses a region-specific database that contains a wide geographic
range of values for soil properties, rainfall, slopes, and ground cover to estimate soil loss, sediment
yield, and sediment characteristics from rill and inter-rill (sheet) erosion caused by rainfall and
associated overland flow. The RUSLE2 equation is:

A = RKLSCP
Where

A = computed average annual soil loss
R = rainfall runoff erosivity factor

K = soil erodibility factor

LS = length-slope factor

C = cover management factor

P = supporting practices factor

8 http://www.ars.usda.gov/Research/docs.htm?docid=6010
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Factor LS, slope angle and length, is a site-specific input added by the user. The RUSLE2
computer model uses its internal, region-specific, database information to provide the model with

appropriate values for the R, K, C, and P factors, as is noted below.

e Climate: RUSLE2 uses an internal database for site climatic data. For the USEN Facility,
the location “USA\Nevada\Nye County/NV-Nye R3” was chosen.

e Soil: The soil survey for Nye County, Southwest Part was used to determine soil types

prevalent at the USEN Facility and in the vicinity. The prevalent soil types include:
0 Weiser-Canoto association;

0 Yermo-Greyeagle-Arizo association;

0 Yermo, hot-Yermo-Arizo association; and

0 Commski-Yermo association.

e Crop Management: The crop management zone was set using the construction site
template provided in RUSLE2 for CMZ Zone 31 and assumes no contouring. The
construction site template assumes clearing-cutting by bulldozer, filling and leveling by
bulldozer, heavy disking (simulating ripping), rolling smooth (representing slope back-

dragging with a bulldozer blade), and 5) beginning weed growth.

For modeling Trench 13 final cover, two slopes were analyzed. Those were the 3H:1V, and
20H:1V slopes. In each case, the longest slope length for each slope type was assumed as a worst-
case scenario. The calculation in Appendix 2 identifies the longest slope lengths applicable to

each cover slope segment that was considered in the RUSLE2 model.

9.1.1.2 Soil Erosion Estimate

Native surface soil types were evaluated and compared to grain-size analyses for soil used as cover
material on Trench 11 (approved AFC cover installation). Soil to be used to construct the Trench
13 cover will include a mixture of surface and subsurface soil derived from excavations for Trench
13 and other excavations at the USEN Facility. The native soil type most closely matching the

Trench 11 installed material grain size analysis is the 2053 Yermo-Greyeagle-Arizo association.
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The results of these analyses are shown on “RUSLE2 Erosion Calculation Record” sheets in

Appendix 2 and are summarized in Table 9-1

Table 9-1 Water Erosion Summary

Slope Maximum Slope Length Soil Loss
(H:V) (feet) (tons/acre/year)
20:1 200 0.23

3:1 100 1.9

Both erosion rates calculated using RUSLE2 were less than the two tons per acre per year
suggested by USEPA as a maximum erosion rate’. In addition, the calculated values are below
the NRCS soil loss tolerance value of five tons per acre per year for the 2053 Yermo-Greyeagle-

Arizo association.

Sheet flow shear stresses were evaluated on the 20H:1V upper deck and 3H:1V sideslopes of
Trench 13 and found to be approximately 0.01 psfand 0.09 psf, respectively, when considering a
100-year, 24-hour precipitation event. Literature suggests that a soil surface texture with a Dsy of
0.25 inch can withstand shear stresses of 0.1 psf'®. Surface soils on the Trench 11 side slopes have
recently been observed to exhibit natural armoring that has resulted in an approximate Ds particle
size of 0.25 inch. Cover soils placed on the side slopes of Trench 13 will undergo a similar
armoring process and are expected to converge on a Dsy of approximately 0.25 inches. The point
of convergence is governed by the magnitude of tractive forces that are applied in the long-term,

which are discussed in Calculation C.12.

The Trench 13 final cover upper deck flumes, sideslope lateral drainages, sideslope flumes, and
access road drainages were evaluated using USDA’s Technical Release 55 (TR-55) program and
using Manning’s equations for open channel flow. Based on the evaluation, the anticipated run-
off depths are sufficient to provide over 1.0 foot of freeboard and the velocities are large enough

to promote self-cleaning of the drainages. The following summarizes the analysis.

Flow Rate (cfs) Depth (in) Velocity (fps)
Upper Deck Flumes 3.2 2.1 43
Sideslope Lateral Drainages 0.84 4.2 2.7

9 USEPA. 1991. Designand Construction of RCRA/CERCLA Final Covers, EPA/625/4-91/025.
10 Texas Department of Transportation, Hydraulic Design Manual, August 2015.
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Sideslope Flumes 5.0 2.0 6.8

Access Road Drainages at 5% 1.5 4.9 3.1

Access Road Drainages at 10% 1.5 4.3 4.0

Shear stresses were evaluated for channelized flow along upper deck flumes, sideslope lateral

drainages, sideslope flumes, and along access road ditches. The analysis has concluded that:

e Rock with a D5 of 2.0 inches are appropriate for use as a protective lining in upper deck

flumes and berms, and in sideslope laterals;
e Rock with a Dsy of 6.0 inches are appropriate for access road drainages; and

e Rock with a Dsy of 12 inches are appropriate for use on sideslope flumes.

Cement grout applications can be used an alternative to large rock material to increase tractive
force resistance. For sideslope flumes and access road drainages, rock armoring with a minimum
Dso of' 4.0 inches and interstitial spaces filled with cement grout is an acceptable alternative to the
materials specified above. Grout adds stability and size to the smaller rock matrix. Cracking of
the grout and rock matrix will not significantly diminish the protective properties of the armoring

and is expected.

9.1.2 Erosion by Wind

The U.S. Natural Resources Conservation Service (NRCS) Wind Erosion Prediction System
(WEPS) model was used for this analysis. WEPS is intended to estimate erosion from agricultural
fields that are managed for production of various crop types. The model allows for consideration
of certain topographic features that modify wind direction and velocity, but cannot consider
complex geometric shapes, such as a landfill cover. Also, the agricultural nature of the surface
preparation and crop management inputs to the model might not accurately reflect the early history
of a closed landfill. As a result, the accuracy of the wind erosion estimate must be considered
uncertain. For later comparison to the model’s soil loss estimate, it is important to note that natural

soil loss from desert soil type present in the site area is five tons per acre per year.!!

1 Bechtel SAIC Company, LLC, September 2006. Soil-Related Input Parameters for the Biosphere Model.
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9.1.2.1 Evaluation Method

WEPS is used to estimate expected soil loss (as soil weight per surface area unit) based on soil
properties, wind and climate history for a local weather station, and site geography. The Wind
Erosion Equation (WEQ) upon which WEPS is based is widely used for estimating soil loss by
wind from agricultural fields. The functional form of WEQ is:

E=f(I,C,KLV)

Where, E is the average soil loss (tons/acre/year), I is the soil erodibility, K is the soil ridge
roughness, C isthe climatic factor, L is the field length along the prevailing wind erosion direction,

and V is the vegetative factor.

WEPS is a process-based, daily time-step model that simulates weather, field conditions, and
erosion to predict wind erosion. The WEPS model allows the use of uploaded region-specific
database information to determine the WEQ soil loss factors. For the Trench 13 wind erosion
estimates, the following four databases were uploaded:

I. Climate Data (Amargosa Valley 4S);

2 Soil Data (Nye SW, 2053 Yermo-Greyeagle-Arizo Association);

3. Wind Data (Mercury/Desert Rock); and

4 Crop Management Data (CMZ-31)

Climate: The first WEPS input is climate data based on the location input. For the USEN Facility,

the climate factors for the monitoring station “Amargosa Valley 4S” were used.

Soil: The USDA’s web soil survey was used to determine the prevalent surface soil types in the
vicinity of the US Ecology Facility and the soil type most closely matching the grain size analysis
for soilsused as cover material on Trench 11. The representative soil type and the one used in the
WEPS erosion estimate is the 2053 Yermo-Greyeagle-Arizo association. This soil type was
considered to be sufficiently similar to the expected final cover materials for use in the soil loss

estimate.

Wind: The weather station selected as representative for wind speed and direction was the

Mercury/Desert Rock Station.

9-5



US Ecology Nevada, Inc. Revision 0: October 2015
Landfill Engineering Report Revision 1: March 2016
Trench 13

Crop Management: The crop management zone was set using the construction template provided

in RUSLE2 for CMZ Zone 31. The RUSLE2 database file for CMZ Zone 31 was converted to a

WEPS database file. The construction site template assumes non-vegetated disturbed soil that has

been modified using certain combinations of construction or agricultural equipment.

9.1.2.2 Soil Erosion Estimate

The WEPS model simulation used a basic area shape (e.g., rectangle, square, circle, or quarter
circle), site-specific dimensions, and an orientation (relative to wind direction) as input for the

model run. The US Ecology Trench 13 area was modeled as:
e North Slope (2,190 ft x 300 ft) with regional slope of 33%;
e Upper Deck (1,835 ft x 516 ft) with a regional slope of 5%;
e South Slope (2,190 x 225 ft) with a regional slope of 33%; and

e Eastand West Slopes (300 ft x 940 ft) with a regional slope of 33%.

Table 9-2 Wind Erosion Summary

Soil Loss
Model Run (tons/acre/year)
North Slope at 3H:1V 3.96
Upper Deckat 20H: 1V 4.86
South Slope at 3H:1V 3.99
East and West Slope at 3H:1V 4.19
Average 4.25

The soil loss tolerance value assigned by NRCS as a standard for protecting soil as natural resource
is five tons per acre per year for the 2053 Yermo-Greyeagle-Arizo association in this natural desert
setting. This value is greater than the USEPA-recommended maximum erosion rate of two tons
per acre per year for hazardous waste disposal sites, but is less than the five tons per acre per year

that is common for desert soils.

Wind erosion is assumed to result in uniform soil removal over a broad area and not in a manner
than tends to concentrate soil removal (such as rill erosion by water). Accordingly, consideration
of the significance of surface soil removal (or thinning) is pertinent. The soil loss caused by wind

erosion was analyzed for the potential of thinning the cover to the point of exposing waste. Using
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the erosion rate estimated for the orientation of Trench 13 and assuming that cover soil is placed
with a density of 100 1bs per cubic foot or approximately 1.35 tons per cubic yard, the following

soil loss is estimated.

3 3
tons 1 yd - aCI;e 27 +=0.0020 ft of soil loss per year
acre 1.35tons 43,560 ft 1 yd

or 0.023 inches of soil loss per year
For 30 years: 0.70 inches of soil loss

For one year: 4.25

9.2 EROSION CONCLUSIONS

Using regional input values believed to be a reasonable representation of site conditions, the
calculated estimates of surface erosion on the Trench 13 final cover do not exceed maximum
erosion rate recommendations, in the case of water erosion, or reasonable soil thinning rates, in
the case of wind erosion. This conclusion is applicable to use of native soil types for the Trench
13 final cover without special attention to placement of a surficial layer specifically intended to
reduce surface erosion. In fact, a soil gradation, similar to the Yermo-Greyeagle-Arizo association,
is sufficiently coarse-grained to be considered an “erosion reduction” layer without special
treatment (such as selective particle size separation using a grizzly or screen). Modeled conditions
are initial placement conditions. Following several years of wind and water erosion, the surface
will self-armor, as fines are removed and coarse materials remain, and become more erosion

resistant than at initial placement.

It should be recognized that during heavy precipitation events, rill and moderate gully erosion is
expected. Such areas will require maintenance; however, once repaired, the function of the final

cover is restored and does not represent a failure of the cover system.
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(VERTICAL EXAGGERATION OF 5X FOR CLARITY) ; HAZARDOUS WASTE
50 0 50 100 MANAGEMENT FACILITY
e — e — SUBGRADE PROFILES PROJECT NUMBER: 143418
SCALE: 1"=50" o .
ELEVATIONS: FEET (NAVD 1988
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NORTH 2780 1 1 1 et 1 ‘ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 2780 SOUTH
HORIZONTAL CONTROL LINE HORIZONTAL CONT"?O'- LINE | |
ANCHOR TRENCH ]
SEE DETAIL 01
2770 Ly SHEET 08 2770
ANCHOR TRENCH \ T — 1
\ SrE DETAL o EXISTING GROUND SURFACE —_— | — 1
2760 \ 2760
\\ SIDEWALL LINER SYSTEM ] ]
2750 SEE DETAIL 02 2750
| SHEET 08 SIDEWALL LINER SYSTEM | 1
1|_ SEE DETAIL 02
o SHEET 08 I 1
L 0.5 ]
Lot
oL 2740 i 2740
~ 4
z \ ] ]
= | ; ]
< 2730 | l 2730
Lt ]
|
[ | I ]
SIDEWALL LINER SYSTEM TO o8
| —FLOOR LINER SYSTEM TRANSITION 1* 1
SEE DETAIL 04
2720 SHEET 08 FLOOR LINER SYSTEM 2720
| SEE DETAIL 03 | ]
SHEET 08 |
e TRENCH 13 SUBGRADE SURFACE I ]
_—
| - |
21 5 Prepare suBorAdt — e (RO ST IS I ———
—_— o |
ES SEE DETAIL CROSS—SECTION C J SUMP LINER SYSTEM TRANSITION
— —_— | SHEET 10 SEE DETAIL 04 1
S e | / SHEET 08 ]
e e
2700 - I l 2700
B ~ 36" OF PREPARED SUBGRADE
SEE DETAIL A SHEET 09 |
PERIMETER OF SUMP - ==
2690 | == |
b b b b b b b b b b b b b b b b b b b b b b b b | b b b b | b b b
gk gk sk SR gk gk gk SR SR gr gk sR
g 9 R o R SR 5B 6 & S b Q 58 SR S ey
el no 2o Do no Mo M 5 ey "D el X no
oA o o oo N o & oo 2q e Qa N S o
e TYPICAL NORTH TO SOUTH PROFILE VIEW OF TRENCH 13 SUBGRADE AT PHASE CENTERLINE
e (VERTICAL EXAGGERATION OF 5X FOR CLARITY)
g5 ANCHOR TRENCH BACKFILL 50 0 50 100
3l SACRIFICIAL LINER (40 MIL) e — e —
S@ SCALE: 1"=50"
1= NON—WOVEN GEOTEXTILE (10 oz)
I8 20% —— e — T T 33
— . I SACRIFICIAL LINER (40 MIL)
—_ -2.0% ™~
NON—WOVEN GEOTEXTILE (10 oz.)
LCRS DOUBLE—SIDED GEOCOMPOSITE (300 MIL)
LCRS GEONET (200 MIL) LCRS GEONET (200 MIL) HDPE FML (80 ML)
HDPE FML (80 MIL) . TEXTURED BOTH SIDES
HDPE FML (80 MIL) TEXTURED LOWER SIDE ONLY . T
TEXTURED LOWER SIDE ONLY 30" OPERATIONS. LDS DOUBLE-SIDED GEOCOMPOSITE (300 MIL)
LDS DOUBLE-SIDED LDS DOUBLE—-SIDED GEOCOMPOSITE (200 MIL) -LAYER .- N

COMPACTED SOIL BACKFILL
(TYP. EACH LIFT)

5

SIDEWALL GRADE LINE, IRREGULARITIES TO
BE ADDRESSED PER SPECIFICATIONS

SIDEWALL LINER SYSTEM (TYPICAL)

(NTS)

30" OPERATIONS

107

LAYER PLACED DURING
FILL

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)

@ ANCHOR TRENCH DETAIL (TYPICAL)
(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)

SACRIFICIAL LINER (40 MIL)

NON-WOVEN GEOTEXTILE (10 oz.)
LCRS GEONET (200 MIL)

HDPE FML (80 MIL)
TEXTURED LOWER SIDE ONLY

LDS DOUBLE—SIDED GEOCOMPOSITE (200 MIL)

HDPE FML (60 MIL)
TEXTURED BOTH SIDES

GEOSYNTHETIC CLAY LINER

GEOCOMPOSITE (200 MIL)

HDPE FML (60 MIL)
TEXTURED BOTH SIDES

GEOSYNTHETIC CLAY LINER

2" RADIUS (NOM.)
ALL GRADE BREAKS

HDPE FML (60 MIL)

TEXTURED BOTH SIDES

GEOSYNTHETIC CLAY LINER

LCRS DOUBLE-SIDED

GEOCOMPOSITE (300 MIL)

HDPE FML (80 MIL)
TEXTURED BOTH SIDES

LDS DOUBLE-SIDED
GEOCOMPOSITE (300 MIL)

HDPE FML (60 MIL)
TEXTURED BOTH SIDES

GEOSYNTHETIC
CLAY LINER

9" PREPARED SUBGRADE"

HDPE FML (60 MIL)
TEXTURED BOTH SIDES

GEOSYNTHETIC CLAY LINER

FINAL SUBGRADE EXCAVATION SURFACE
/(TOP OF PREPARED SUBGRADE ON FLOOR)

FLOOR LINER SYSTEM (TYPICAL)
(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)

ELEVATIONS: FEET (NAVD 1988)
HORIZONTAL CONTROL: SITE COORDINATE SYSTEM

(NTS)

REV.

DESCRIPTION

DATE

ISSUED FOR REGULATORY REVIEW

ISSUED FOR REGULATORY APPROVAL

10,/19,/15|
pae o US ecology

~ |o" PREPARED SUBGRADE' ~

BEATTY NEVADA

3’ GEONET/GEOCOMPOSITE

OVERLAP (MIN.)

4’ SACRIFICIAL LINER

SIDEWALL LINER SYSTEM TO FLOOR

LINER SYSTEM TRANSITION (TYPICAL)
(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)

(NTS)

LINER DETAILS

DRWN.

IT

OATE B OATE . DATE
/25/15 CAB [3/25/15| SLW [10/12/15]

HAZARDOUS WASTE
MANAGEMENT FACILITY

PROJECT NUMBER: 143418

gy,
. iy
STEPHEN L Y i
WAMPLER
8/30/16 HE

AquAeTe

oplimizing resources | water, air, varth

VARIES DRAWNG No: NV13—15-008




TEMPORARY TOP OF SLOPE
LDS AND LCRS PIPE ANCHOR
SEE DETAL 09
SHEET 10
14,14
TOP OF SLOPE
HORIZONTAL CONTROL LINE
X X/ UNIT OF PLACED WASTE
\m Riser \ SUMP
(SEE NOTE 2) \ ¢ 2 & 2
| i .
IDANT LCRS b 144
LDS RISER PIPE SUMP AND RISER
12" DIA SDR 11 HDPE (SEE NOTE 9) LGRS RISER PIPE
: 12 DIA SCH. 40 STANLESS STEEL PLATE
| (SEE NOTE 3 FOR CPEP SLIP COVER DETAILS)
N
ST -
A ] 1414
CRS FABRICATED BEND JOINT
T WELD TO LCRS RISER PIPE 0.0°
SUMP SIDEWALL BERM NOT SEE DETALL 05, SHEET 10
SHOWN BETWEEN SIDEWALL LCRS RISER SUPPORT BLOCK
AND DRAIN ROCK RELDS Rl£ [—4.0— SEE DETAIL 05 AND 06
(SEE DETAL A) CESS B . L1 SHEET 10 DRAIN ROCK (GRAVEL) M
5.0 i [ ] (SEE NOTE 5 FOR DETAILS) .
LDS SUMP_ AND RISER 05~ - (o5 |:__:| |:__:|
SEE DETAIL 07 == == 1414
SHEET 1 0n M
5%
N 36" OF PREPARED SUBGRADE o f@ 7
(SEE NOTE 7 FOR DETAILS) - N
S/
269400
| |
LOGATION oOF | Locanon o | 9.50"
LGRS SUP PIT (9% S Prr
, e I b
| |
| |
3K e
i

o e o
&>

CONTROL POINTS FOR
SUMP CONSTRUCTION
TRANSVERSE SECTION OF SUMPS AND RISERS
(GEOSYNTHETICS NOT SHOWN FOR CLARITY) TYPICAL SUMP PLAN VIEW
H =° 5=10 (SEE CROSS—SECTIONS AND DETAILS FOR LCRS AND LDS RISER SPECIFICATIONS)
SCALE: 1"=5' 10 0
SCALE: 1°=10'
SUMP CONTROL POINTS — PHASE E SUMP CONTROL POINTS — PHASE D SUMP CONTROL POINTS — PHASE C SUMP CONTROL POINTS — PHASE B SUMP CONTROL POINTS — PHASE A

Point Number | Elevation | Northing | Easting | Point Number | Elevation | Northing | Easting | Point Number | Elevation | Northing | Easting | Point Number | Elevation | Northing | Easting | Point Number | Elevation | Northing | Easting
POINT 1 2698.00 | 7695.00 | 11648.89 POINT 1 2698.00 | 7695.00 | 12073.66 POINT 1 2698.00 | 7695.00 | 12498.43 POINT 1 2698.00 | 7695.00 | 12923.20 POINT 1 2698.00 | 7695.00 | 13347.98
POINT 2 2698.00 | 7707.00 | 11648.89 POINT 2 2698.00 | 7707.00 | 12073.66 POINT 2 2698.00 | 7707.00 | 12498.43 POINT 2 2698.00 | 7707.00 | 12923.20 POINT 2 2698.00 | 7707.00 | 13347.98
POINT 3 2698.00 | 7763.57 | 11705.46 POINT 3 2698.00 | 7763.57 | 12130.23 POINT 3 2698.00 | 7763.57 | 12555.00 POINT 3 2698.00 | 7763.57 | 12979.77 POINT 3 2698.00 | 7763.57 | 13404.54
POINT 4 2698.00 | 7763.57 | 11725.46 POINT 4 2698.00 | 7763.57 | 12150.23 POINT 4 2698.00 | 7763.57 | 12575.00 POINT 4 2698.00 | 7763.57 | 12999.77 POINT 4 2698.00 | 7763.57 | 13424.54

1;‘8501':‘?&4”4?0551’“'4@ STEEL PPE POINT 5 2698.00 | 7707.00 | 11782.03 POINT 5 2698.00 | 7707.00 | 12206.80 POINT 5 2698.00 | 7707.00 | 12631.57 POINT 5 2698.00 | 7707.00 | 13056.34 POINT 5 2698.00 | 7707.00 | 13481.11

WTH GPEP SLIP COVER (SEE NOTE 3) POINT 6 2698.00 | 7695.00 | 11782.03 POINT 6 2698.00 | 7695.00 | 12206.80 POINT 6 2698.00 | 7695.00 | 12631.57 POINT 6 2698.00 | 7695.00 | 13056.34 POINT 6 2698.00 | 7695.00 | 13481.11

POINT 7 2694.00 | 7697.00 | 11705.46 POINT 7 2694.00 | 7697.00 | 12130.23 POINT 7 2694.00 | 7697.00 | 12555.00 POINT 7 2694.00 | 7697.00 | 12979.77 POINT 7 2694.00 | 7697.00 | 13404.54

POINT 8 2694.00 | 7707.00 | 11705.46 POINT 8 2694.00 | 7707.00 | 12130.23 POINT 8 2694.00 | 7707.00 | 12555.00 POINT 8 2694.00 | 7707.00 | 12979.77 POINT 8 2694.00 | 7707.00 | 13404.54

POINT 9 2694.00 | 7707.00 | 11715.46 POINT 9 2694.00 | 7707.00 | 12140.23 POINT 9 2694.00 | 7707.00 | 12565.00 POINT 9 2694.00 | 7707.00 | 12989.77 POINT 9 2694.00 | 7707.00 | 13414.54

POINT 10 2694.00 | 7707.00 | 11725.46 POINT 10 2694.00 | 7707.00 | 12150.23 POINT 10 2694.00 | 7707.00 | 12575.00 POINT 10 2694.00 | 7707.00 | 12999.77 POINT 10 2694.00 | 7707.00 | 13424.54

Lﬁ ?ﬁ'ﬂ‘@goﬂ""‘s STEEL POINT 11 2694.00 | 7697.00 | 11725.46 POINT 11 2694.00 | 7697.00 | 12150.23 POINT 11 2694.00 | 7697.00 | 12575.00 POINT 11 2694.00 | 7697.00 | 12999.77 POINT 11 2694.00 | 7697.00 | 13424.54

3 ?m%ww %‘g#‘oﬁs}z POINT 12 2694.00 | 7697.00 | 11715.46 POINT 12 2694.00 | 7697.00 | 12140.23 POINT 12 2694.00 | 7697.00 | 12565.00 POINT 12 2694.00 | 7697.00 | 12989.77 POINT 12 2694.00 | 7697.00 | 13414.54

NOTE: ALL ELEVATIONS IN TABLE ARE TOP OF PREPARED SUBGRADE

NOTES

1. CONTROL POINT LOCATIONS ARE DISPLAYED IN THE TYPICAL SUMP LAYOUT.
;gésE—SPECIFIC NORTHINGS AND EASTINGS ARE PROVIDED IN THE TABLES

2. EXTEND 3 RISERS AND RELOCATE 3 SLOPE RISER ANCHORS TO ACCOMMODATE
ABOVE—-GRADE WASTE DISPOSAL

3. THE SUIP_COVER IS SPLIT LONGITUDINALLY AND PLACED ON THE LCRS RISER
TO PREVENT WASTE SETTLEMENT FROM TRANSFERRING LOADS TO THE LCRS
RISER OR LINER SYSTEM. USE 10’ SECTIONS OF CORRUGATED POLYETHYLENE
(CPEP) PIPE (OR ACCEPTABLE ALTERNATIVE), CUT TO FIT AS NECESSARY, DO
NOT JOIN ADJACENT SECTIONS.

4. IN THE LDS SUMP AREA ADD 3%-5% PORTLAND CEMENT (OR OTHER 16 Lbs RS
ACCEPTABLE MATERIAL) TO PREPARED SUBGRADE TO PROVIDE SUFFICIENT (SEE DETAL & SEET10)
COHESION TO ALLOW SUMP CUT.

MATERIAL

-TRENCH SIDEWALL
' -2 FT RADIUS FOR SUMP SIDEWALL BERM SUMP PERIMETER TRANSITION

&MEPN%DTEV‘AOISL BERM -SECTION C ON SHEET 10

12" DIA SDR 11 HDPE
N

6. THE LCRS RIS)ER SUPPORT BLOCK SHOULD BE CAST—IN—PLACE (SEE DETAIL 18"
05, SHEET 10). THE RISER SUPPORT BLOCK SHALL BE PLACED & INCHES S
AWAY FROM THE SUMP SIDEWALL BERM OF TRENCH 13. THE LONG RADIUS B R A ot
ELBOW SHALL ACCOUNT FOR THE OFFSET SO THE UPPER PORTION OF THE
LCRS RISER PIPE WILL SIT FLUSH AGANST THE SIDEWALL. THE TOP AND
BOTTOM OF THE RISER SUPPORT BLOCK SHALL BE CAST SO AS TO BE |
SQUARE WITH THE LCRS LONG RADIUS ELBOW. 18" LDS suMp

7. DEQUNCSNE A B CONATD 20 BELSBOUTE "
X 3.0
DETAILED IN THE TRENCH 13 DESIGN REPORT, UNTIL SPECIFIED GRADE IS MET. PREPARED SUBGRADE oS END CAPS ELEVATION: FEET (NAVD 1988)
PREPARED SUBGRADE WILL BE SOIL CEMENT IN CENTRAL SUMP AREA WHERE I A PeREORATED HORE 30° OF PREPARED SUBGRADE HORIZONTAL CONTROL: SITE COORDINATE SYSTEM
NEEDED, TO FACILITATE STEEP ANGLE OR VERTICAL CUTS IN THE PREPARED (SEE NOTE 7)

~ LeRs BLOCK
(SEE NOTE 5 AND 8)
5. THE SUMP SHALL BE BACKFILLED WITH WELL—GRADED DRAIN ROCK, EXTENDED DETAL 5, SHEET 10
TO THE EXTERIOR PERMETER OF THE SUMP. THIS GRAVEL SHALL ACT AS 1.5 RECESSED CUT—\\ \\ ORS RISER SUP JONT AND FLATSTOCK BASE. SEE DETAL 6. SHEET 10 wugﬁms)(wm)
SUPPORT FOR THE LCRS RISER SYSTEM. RISER PIPE - @'

SUBGRADE. DS DL
12° DIA SDR 11 PERFORATED HOPE REV. DESCRIPTION DATE
8. LONG RADIUS ELBOW TO OFFSET RISER SUPPORT BLOCK 6 INCHES FROM DS COLLECTION PIPE: 12') DIA SDR 11 PERFORATED HDPE

SUMP SIDEWALL BERM AND LINER COMPONENTS. OFF—SET SPACE TO BE (SEE DETAIL 07 SHEET 10] ISSUED FOR REGULATORY REVIEW 10/19 /15|
FILLED WITH DRAIN ROCK (GRAVEL) TO TOP OF RISER SUPPORT BLOCK. /19/ o & eCOlOgy

ISSUED FOR REGULATORY APPROVAL 3/29/16
9. THE SUMP WILL CONTAIN TWO LEACHATE COLLECTION AND REMOVAL SYSTEMS

o

HAZARDOUS WASTE
RISER PIPES. (GEOSYNTHETICS NOT SHOWN FOR CLARITY)

BEETAVE X' S5°700T SEPARATION BETVEEN THE CENTERUNES OF BOTH TYPICAL LONGITUDINAL SECTION OF SUMPS AND RISERS 2 : BEATTY NEVADA

MANAGEMENT FACILITY
10. SUMP SIDEWALL BERM IS 3 FEET THICK (HORIZONTAL DIMENSION) AND 5 0 5 10 LCRS AND LDS SUMP DETAILS
EXTENDS ACROSS FULL WIDTH OF SUMP AT FOOT OF SIDEWALL. TOP \ N — 1 OF 2 | PROJECT NUMBER: 143418

ELEVATION OF BERM IS A CONSTANT 2698.00 (FT NAVD). VERTICAL P
THICKNESS REDUCES AS SUMP SHALLOWS LATERALLY. BERM IS SAME SCALE: 1°=8'
MATERIAL AS PREPARED SUBGRADE.

I'Tcwx |;13/15 I'TCAB /25/15"st 10/12/15|  VARIES DRAWING No:  NV13—15-009




12 BOLT CARBON
STEEL FLANGE
CONNECTION TO LCRS \
LONG RADIUS BEND \

12"-14" REDUCER
STAINLESS STEEL

14" DIA. SCH. 60

N 12 DIA. SCH. 40 REDUNDANT 80 MIL HDPE FML 3.0 X 3.0 X 1.5
12" SCH. 40 TYPE 316 SS PIPE L 24 | 3" MIN. (TYP.) STAINLESS STEEL PIPE II;ICFBES RISER (TEXTURED LOWER SIDE ONLY) TOP OF SLOPE PRE—CAST
STAINLESS STEEL PIPE © (EXTEND AT LEAST _ ' 40—MIL HOPE CONCRETE ANCHOR
20 O, X 14" ¥ RO CONGTED /_355"5”3 B 1o, X 0.5 THICK SACRIFICIAL LNER (CHAMFER ON PIPE SIDE) LDS OR LCRS RISER PIPE
20" 0.D. X 14" 1.D. o oA o T A
3 TYPE 316 SS R 8 S
X D5 e 1/2" DIA. U=BOLT
TYPE 316 S5 | WELDING STUB FOR (e . 3.0
5 12" — 14" REDUCER BACKFILL LDS RISER SIDEWALL RECESS 2
1” DIA. X 6" LONG S WITH CONCRETE, GUNITE, T
EXPANSION TYPE LS DouBLE-SDED OR OTHER ACCEPTABLE MATERIAL in
GEOCOMPOSITE (200-MLL ) 4 5
ANCHOR BOLT (12) 4 D LDS RISER 12" DIA. S 3" X 3" X 3" X 3/8" X 18"
OR APPROVED TYPE V CONCRETE \ SOR 11 HDPE PIPE = ; : LONG CHANNEL
ALTERNATIVE (fo= 4000 psi) 1” DIA. X 6" LONG EXPANSION TYPE 60 MIL HDPE FML,
c P SIDEWALL RECESS CUT
- ANCHOR BOLT (12) TEXTURED BOTH SIDES ANCHOR
#4 REBAR \ 2" SDR. 11 HDPE PIPE #4 REBAR
3" MIN. GEOSYNTHETIC CLAY LINER
SLOPE SIDEWALL orrser (TYPICAL) LCRS RISER SU FT’-F?SRT TRENCH 13 SIDEWALL SIDE/WALL LINER SYSTEM
3/4" X 4" LONG
SEE NOTE 8, SHEET 09 .
SIDE (1) (B) TYPICAL SIDEWALL CROSS—SECTION SHOWING RISERS AND RECESS EXP. ANCHOR BOLTS

LCRS FABRICATED LONG RADIUS BEND BUILD—UP LIP OF SLIP JOINT WITH HDPE STOCK

LCRS RISER SLIPCOVER
12” DIA. CORRUGATED

PE PIPE, SEE NOTE 3 q:-
SHEET 09
LCRS RISER PIPE

NON—WOVEN 10 oz. GEOTEXTILE

7.5 LCRS SLOPE GEONET (200 MIL)

— 1.

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY SEE SHEET 08 FOR DETAILED LEGEND)

12" DIA. SCH. 40 STAINLESS STEED

BACKFILL BETWEEN LCRS RISER
AND SIDEWALL WITH OPERATIONS
LAYER OR OTHER ACCEPTABLE
PIPE SUPPORT MATERIAL

EXTRUSION
WELD

SACRIFICIAL LINER
40 MIL HDPE FML

NON—WOVEN GEOTEXTILE (100z)
(SEE NOTE 4)

LCRS SLOPE GEONET (200 MIL)

"lrll;wllllll,, 3
LT 772

:m

80 MIL HDPE FML
TEXTURED LOWER SIDE ONLY

STEEL WALL
SLIP JOINT

CONCRETE RISER PIPE SUPPORT BLOCK
SEE DETAIL 5, NOTE 8, SHEET 09

0.5 FT PERFORATED 12" SDR 11 HDPE PIPE
EXTENDS INTO RISER SUPPORT

SACRIFICIAL LINER 40 MIL HDPE FML

TO EXTEND A MINIMUM OF 4.0° ONTO FLOOR

TIT

T — —

LDS DOUBLE-SIDED
GEOCOMPOSITE (200 MIL)

60 MIL HDPE FML
TEXTURED BOTH SIDES

GEOSYNTHETIC

CLAY LINER

SUMP SIDEWALL BERM
(SEE NOTE 10 SHEET 9)

WRAP PERFORATED SECTION
(SEE NOTE 2)

5 FT LONG 12" DIA. SDR 11 PERFORATED HDPE PIPE
(SEE NOTE 1)

TRENCH 13 SIDEWALL-

K \;‘ ANANEARANKA
10 oz. GEOTEXTILE LCRS FILTER RRRRRRRR

16 oz. LCRS

GEOCOMPOSITE

GEOSYNTHETIC
CLAY LINER

LINER TRANSITION
SEE DETAIL 04
SHEET 08

DETAIL OF LCRS SUMP PIT AN

\_36" OF PREPARED SUBGRADE
(SEE NOTE 7)

WELDED TO 12" DIA SDR 11 PERFORA

D RISER

CUSHION GEOTEXTILE

80 MIL HDPE FML
TEXTURED BOTH SIDES

LDS DOUBLE-SIDED
60 MIL HDPE FML
TEXTURED BOTH SIDES

1” THICK HDPE FLAT STOCK BASE 20" X 20"

AND CHAMFER TO PROVIDE SMOOTH ENTRANCE FOR PUMP

= 10 oz GEOTEXTILE
o AROUND GRAVEL AND 4" PIPE
EXTEND 4" DIA PERFORATED SDR 11 TY 12" MINIMUM (SEE DETAIL 11 AND NOTE 4)
HDPE PIPE AND LCRS DOUBLE-SIDED &2 [TOVERLAP GLEAN DRAIN ROCK
GEOCOMPOSITE A MINIMUM OF 5.0' INTO SUMP e AROUND PIPE
2la LCRS DOUBLE-SIDED
. %2 GEOCOMPOSITE (300 MIL)
4" DIA. PERFORATED SDR 11 &2 (SEE NOTE 3)
HDPE PIPE (SEE DETAIL 10) ~
AND NOTES 4 AND 6) 80 MIL HDPE FML
10 oz. LCRS TEXTURED (BOTH SIDES)
GEOTEXTILE FILTER :

LDS DOUBLE-SIDED

16 oz. LCRS
CUSHION GEQTEXTILE
(SEE NOTE 4) >

60 MIL HDPE FML

ZZLLLLZZZZ7 PLLLLLE,
AN AN S S A A SN
N NN NN AN
LUK

S Il
7 IR

4 % %
RN
Foavvaeeny

>
N

AN \
A AR 2.0%K
\\///\\\//\</<\\//\//\ SN S s PN
NN

N
X
N
X

>
X
N
R

K

R

Z
N\
X
~
X
K
X2
X
X
¢

GEOSYNTHETIC
CLAY LINER

A

\\//
»
N
DI
KA
NA
\\//\
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9.0" PREPARED
SUBGRADE
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K
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S
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I
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R
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R
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TABRLRR
AN

36" OF PREPARED SUBGRADE
(SEE NOTE 7)

%
(4
e
IS
LK

2

(300 MIL)

DETAIL CROSS—SECTION AT SUMP PERIMETER

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)
(NTS)

TED HDPE PIPE

TRENCH 13 SIDEWALL
BACKFILL RECESS WITH

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY) //\ LIGHTWEIGHT CONCRETE
(NTS) 15 GUNITE, OR OTHER
e ACCEPTABLE MATERIAL DRILL 3/8” ¢ HOLES, 2 ROWS
/ \ NON-WOVEN GEOTEXTILE (10 oz.) SPACED AT 6-INCH INTERVALS
439
b SLOPE LCRS GEONET (200 ML,
/ | . \ & (200 ML) (4 LCRS CENTERLINE AND LATERAL
1.5" DEEP X 2.0' WIDE 80 MIL HDPE FML
| RISER RECESS /Q\ \\ (TEXTURED LOWER SIDE ONLY) PIPE PROF I(LE )(TYPICAL)
] NTS
DN
| SECONDARY LINER COMPONENTS AN | N 10 oz. LCRS CUSHION GEOTEXTILE
CONTINUE UP SIDEWALL A i) \
. LDS RISER HDPE PIPE PN Vé
4 | 12" DIA. SDR 11 N\ / \ % : WRAP PERFORATED SECTION
4.0' THICK DRAIN (SEE NOTE 2) o0 \i HDPE FML
LDS DOUBLE-SIDED NN \% ROCK (GRAVEL) TEXTURED (BOTH SIDES)
| GEOCOMPOSITE (200 MIL) N \
| 60 MIL HDPE FML R k: £ OVERLAP LDS FLOOR GEOCOMPOSITE 12" (MIN.)
808’ TEXTURED (BOTH SIDES) N OVERLAP 16 oz. LDS CUSHION
GEOTEXTILES 12” (MIN.)
GEOSYNTHETIC XN
| I ENTERLINE PIPE LAY DINER (600) X 16 oz. LDS CUSHION GEOTEXTILE
g | SUMP SIDEWALL BERM 5——
| : (SEE NOTE 10 SHEET 9) 0.5_ LDS FLOOR GEOCOMPOSITE (300 MIL)
| | | 1" THICK HDPE FLATSTOCK . 60 MIL HDPE FML
/ | I LENGTH TO BE FIELD DETERMINED NG TEXTURED (BOTH SIDES)
| | I | WELDED TO HDPE COLLECTION PIPE
I I | GEOSYNTHETIC
| I 210.0° 16 oz. LDS CUSHION GEOTEXTILE CLAY LINER
[ I ’ 5" THICK GRAVEL COVER
- | | | 60 MIL HDPE FML_ X707 OVER PIPES
4 TEXTURED (BOTH SIDES)  \
I oo | PERFORATED TEE
| 6‘, i GEOSYNTHETIC I 12" DIA. SDR 11 HDPE
ﬁ%ﬁ 1 (4 | CLAY LINER (GCL) COLLECTION PIPE

L_420.0— PHASE A-E

LATERAL PIPES
PLAN VIEW (TYP)

(NTS)

CENTERLINE PIPE
PLAN VIEW (TYP)

(NTS)

12" DIA. SDR 11 PERFORATED HDPE
(SEE NOTE 1)

36" OF PREPARED SUBGRADE
(SEE NOTE 7)

DETAIL OF LDS SUMP PIT AND RISER

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)
(NTS)

GEOCOMPOSITE (300 MIL)

TEXTURED (BOTH SIDES)

10 oz. GEOTEXTILE

@TYPICAL TOP OF SLOPE RISER ANCHOR

(GEOSYNTHETICS NOT SHOWN FOR CLARITY)
(NTS)

10 oz GEOTEXTILE l

4” DIA. PERFORATED SDR 11 HDPE LATERAL DRAIN PIPE
(SEE NOTE 6 AND DETAIL 14)

CLEAN DRAIN ROCK (GRAVEL)

LCRS GEOCOMPOSITE

GEOTEXTILE HEAT—BONDED
TO LCRS GEOCOMPOSITE

9

1 1.5

1.0 . .
LATERAL PIPE CROSS—SECTION (TYP)

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)
(BASE LINER COMPONENTS NOT SHOWN, SEE DETAIL 3, SHEET 08)
(NTS)

4" DIA. PERFORATED SDR 11 HDPE CENTERLINE PIPE
(SEE NOTE 6 AND DETAIL 14)

CLEAN DRAIN ROCK (GRAVEL)

GEOTEXTILE HEAT—BONDED
TO LCRS GEOCOMPOSITE

GEOCOMPOSITE (300 MIL)

CENTERLINE PIPE CROSS—SECTION

(GEOSYNTHETICS SHOWN EXAGGERATED FOR CLARITY)
(BASE LINER COMPONENTS NOT SHO\)NN, SEE DETAIL 3, SHEET 08)
NTS

NOTES:
1. PERFORATIONS ARE 6— 1/2" DIA. HOLES SPACED AT 60 DEGREES ; 24 HOLES PER FOOT.
PIPE LENGTHS SHALL BE FIELD DETERMINED
2. DOUBLE LAYER OF GEONET AND SECURE WITH STAINLESS STEEL CLAMPS.
3. EXTEND LCRS GEOCOMPOSITE 12" (MIN.) INTO SUMP.
4. EXTEND 10 oz FILTER AND 16 oz. LCRS CUSHION GEOTEXTILES 12" (MIN.) PAST GRADE
BREAK. HEAT BONDED 100z FILTER AND 160z LCRS GEOTEXTILE AT WALL AND SUMP EDGE
5.LCRS GEOCOMPOSITE ON TRENCH FLOOR = 300 MIL GEONET AND 8 oz. GEOTEXTILES
LCRS GEOCOMPOSITE ON SIDEWALL = 200 MIL GEONET AND 8 oz. GEOTEXTILE
LDS GEOCOMPOSITE ON TRENCH FLOOR = 300 MIL GEONET AND 8 oz. GEOTEXTILES
LDS GEOCOMPOSITE ON SIDEWALL = 200 MIL GEONET and 6 oz. GEOTEXTILES

6.CENTERLINE PIPE AND LATERAL PIPES ARE 4" DIA PERFORATED SDR 11 HDPE
WITH 2 — 3/8” HOLES SPACE AT 45 DEGREES DOWN FROM HORIZONTAL EVERY LINEAL
FOOT. THE PIPES WILL BE COVERED WITH DRAIN ROCK (GRAVEL) 3 FEET IN WIDTH.

7.THE ENTIRE SUMP AREA SHALL BE EXCAVATED 3.0 FEET BELOW THE
SPECIFIED GRADE AND BACK FILLED WITH 3.0 FEET OF PREPARED SUBGRADE,
DETAILED IN THE TRENCH 13 DESIGN REPORT, UNTIL SPECIFIED GRADE IS MET.
PREPARED SUBGRADE WILL BE SOIL CEMENT IN CENTRAL SUMP AREA WHERE
NEEDED, TO FACILITATE STEEP ANGLE OR VERTICAL CUTS IN THE PREPARED

SUBGRADE.
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HAZARDOUS WASTE
MANAGEMENT FACILITY

) PROJECT NUMBER: 143418

LCRS AND LDS SUMP DETAILS
2 OF 2

DRAWNG No: NV13—-15-010

VARIES

o OATE B OATE . DATE
|7CWK |;15/15 rCAB /25/15| SLW [10/12/15)




/inu = — — - J B
—— — ,
EC:‘B%BE% P28 POINT: 22 BONT 16 2:1 TO 3:1 GRADE BREAK PONT:15
‘ ELEV: 2769.00 E Elo2781 B / Eig%?sugoo / Ei%;%z%oo PO 1
Y s— se— se— se— s— — — > N:8598.50
1l izég ELS/S?SSQOOO —
N: 8558.50 - 2750 - 7% < = :
ayv%*;fzgm/| T L, s, Tt £ o
‘ H ‘ I ELEV: 275900@ ELEV:2769.00 ELL%/@ZQ@%D%&SZ%QSDo:‘”\ \H‘ H ”H H H l AL 278300
| I
| i
m )
i =TT
o
conre. I | s oo . . Ty ‘ H I | | H
Er - i i ==, Eiihn — S iy, ——— = %‘I“”hw””‘ | ”H\”m i M !
m H H‘ ‘ ‘ ‘ = ELEV: 2857.00 ELEV: 2857.00 ELEV: 2857 g0 —————%0 EZ—ciev 2857 00—‘ N 5355 - m‘ ‘H‘" ‘ ‘ ‘ POINT: 2
W “ ‘ Hm Il H‘“ H‘ HH‘ L - MAXIMUM ELEVATION OF PLACED WASTE: 2857 —— ‘i&";@ggoo ‘“M H HHHH ‘ N o s m
I I 23 o2 i ..
T | ' | L
AT R
T H‘\\ i R
LR R IR
D — . wm ‘HHH\”HH‘HH‘ I
T - - - =
e TR |
HH I AN e
Wi il N m\\\‘u“””” i \H\M\M\H\l |
i
, \HﬁﬁH\HH H I |
NS, T | Il | UH\H\H\H‘\ ‘\ i HHHH HHH g
1147150 H ” H ‘ ‘ ‘ ‘ HH ‘ ‘ E:13658.50
ELEV: 2767.00 H H“ H w H‘ ‘HHHHH”H‘”‘M “ “H‘“ m m ‘ | H ‘HHH ‘ ELEV: 2767.00
AR AR N
0 e :l :‘ | | il
RRRRARAANN | ! T
D IR
H‘H\ | Il M\M HH“ \ M HU“ |
s ‘H\H“””M i I | HH I
E:11471.50 H ‘HH ‘ ‘ “ ‘ | H H H‘ m H' H ‘
‘ m\mmu‘\\ \‘HM i Il ‘M I | ‘\“M | HH \ -
“H ‘ H ‘ ‘ ‘ ‘ ‘ \;EO;NBESSO Eo‘;ég;l)o POINT: 25 POINT: 19 POINT: 12 ‘ ‘ H HH ‘ ‘ H ‘H “‘ ‘ ‘H M “ H H 21738695385500
|‘ ‘ m %EL@V‘?Z-?EOO FER S 00 [ B e 753500 N7 0o \‘szmgm H H‘ ‘ ELEV: 2766.00
‘ HH ‘ ELEV: 2831.00 ELEV: 2831.00 ELS/?%QEOU Jj‘ ‘% i{?g‘g;%ﬁ“ m‘ H“ ‘H ‘ H
i H
‘ ‘ )] H ‘ | m
\‘ s | ‘ LH’
I ——F—|[II|l|
c = Wl
” \%\“:_E:o;%ﬁgo N: 7701.50 —— 2800 = PO‘#&ZSO —_——————————————— POINT: 11 — ‘ ‘ ‘ ‘ ‘
‘ 1151150 === %mmnm =% Ei 19355 61 N:7721?gu p :7701.50 il ‘ m POINT: 6
‘ LEV: 2785.00 LEV:2785.00 123261 N:7701.50 %E 132025 =t il ‘ | N:7701.50
ke — = ELEV: 2785.00 - \ EL 2V 278500
2775 pidad :
. e = e e POINT: 5
: . . 2763 2 —————— 200
\— EO%WNE%;:%OO LCRS AND LDS RISERS \* 2171696;755?4 2:1 TO 3:1 GRADE BREAK L EO%ZGZE;;\ZZ;& ZF:‘:;;?EQ \ Eog%gﬂgo N ELS/SE?SSSOOO
ELEV:2765.00 HORIZONTAI CONTROI | INF ELEV: 2765.00 FLEV:2765.00 FLEV:2765.00 EiEv. 278500 FERS AN b R
(LIMIT OF PLACED WASTE) ﬁ v v
\ 13
Point Table Point Table Point Table
Point # | Northing | Easting | Elevation Point # | Northing | Easting | Elevation Point # | Northing | Easting | Elevation
1 8598.50 | 13658.50 | 2769.00 20 7701.50 | 12777.39 | 2785.00 39 8363.50 | 11471.50 | 2768.00
2 8363.50 | 13658.50 | 2768.00 21 7661.50 | 12777.39 | 2765.00 40 8128.50 | 11471.50 | 2767.00 Q
3 8128.50 | 13658.50 | 2767.00 22 8598.50 | 12352.61 | 2769.00 4 7893.50 | 11471.50 | 2766.00
4 7893.50 | 13658.50 | 2766.00 23 8558.50 | 12352.61 | 2789.00 42 7661.50 | 11471.50 | 2765.00
5 7661.50 | 13658.50 | 2765.00 24 8355.00 | 12352.61 | 2857.00 F‘
6 7701.50 | 13618.50 | 2785.00 25 7839.00 | 12352.61 | 2831.00
7 8558.50 | 13618.50 | 2789.00 26 7701.50 | 12352.61 | 2785.00 T
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:i :Zzzzz 13202.16 | 2857.00 32 7701.50 | 11927.84 | 2785.00 1. EﬁliLSFéEOEJE’;7SQI&I3EL8CI'§8R WASTE PLACEMENT HE%QE)BUNSE\CVAA[?TE
3 13202.16 | 2789.00 33 7661.50 | 11927.84 | 2765.00 MANAGEMENT FACILITY
2. SITE FINAL WASTE
15 | 8598.50 | 13202.16 | 2769.00 34 | B8355.00 | 11718.00 | 2857.00 BOUNEE‘A’:"EESRO%? ?EN";SSO'P%TDYMON'TOR'NG GRADE PLAN VIEW STEPHEN L. | 4| PROJECT NUMBER: 143418
16 8598.50 | 12777.39 | 2769.00 35 7839.00 | 11647.26 | 2831.00 WEI;:JS o 0:: e 1280 160 o slnds FI
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18 8355.00 | 12777.39 | 2857.00 37 8558.50 | 11511.50 | 2789.00 SOHE: T80 ifis 3 : '
19 7839.00 | 12777.39 | 2831.00 38 8598.50 | 11471.50 | 2769.00 ELEVATION: FEET (NAVD 1988) " - o . - pr——
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DESCRIPTION DATE

LEGEND. REV.
. 5 LCRS AND LDS SUMP RISERS ELEVATION: FEET (NAVD 1988) #
247 FINAL COVER LAYER AND LEACHATE STORAGE HORIZONTAL CONTROL: SITE COORDINATE SYSTEM| 0 |ISSUED FOR REGULATORY REVIEW 10/19/15 US ecol OQV
¢ PLANNED MONITORING WELL & =° H" 1 |ISSUED FOR REGULATORY APPROVAL 3/29/16
PMW-335
SCALE: 1"=80" 2 BEATTY NEVADA
'f\ Mﬁ1 EXISTING MONITORING WELL NOTES: M:nﬁégﬁgﬂ? ’%?LETY
T Wﬁg TENTATIVELY PLANNED MONITORING WELL 1. FINAL COVER IS 3.0 FEET MINIMUM THICKNESS OVER PLACED WASTE (SEE SHEET 11 AND 13) FINAL COVER PLAN VIEW ._ - N oo oS
El= oLACED WASTE . SECURITY FENGE 2. CONTROL POINTS NOT PROVIDED, VERIFICATION OF PLACED FINAL COVER THICKNESS WILL BE BY § waweier 391 :
COMPARISON OF 50'X50" GRID SURVEY ON TOP OF PLACED WASTE AND TOP OF FINAL COVER : i
\/ 12" INTERMEDIATE COVER LAYER UPPER DECK RUN-OFF CONTROL BERMS 3. SEE SHEET 14, 15, AND 16 FOR STORMWATER MANAGEMENT FEATURES OUTSIDE THE eTe
—-————— UPPER DECK AND LOWER SIDESLOPE RUN—OFF CONTROL FLUMES LIMIT OF WASTE DISPOSAL. Aql.lA ¥
oplimizing researces | water, air, varth
@9 TYPICAL FIN AL COVER DETAIL 5] rvmoa excror bisspATon FEATURE 4. SEE SHEET 18 FOR FINAL GOVER PLAGEMENT SECUENCING S i
ereemnarenenens. RUN—OFF CONTROL FEATURE (DITCH OR BERM) |7CWK /20/15 rCAB /25/15| SLW  [10/12/15 DRAWING No: NV13—15-012
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3 | |
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| i
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(VERTICAL EXAGGERATION OF 2X)
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CROSS—SECTION B: NORTH TO SOUTH 1 |ISSUED FOR REGULATORY APPROVAL 3/29/16
TYPICAL WASTE AND FINAL COVER PROFILE AT PHASE CENTERLINE 2 SEATTY NEVADA

HAZARDOUS WASTE

(VERTICAL EXAGGERATION OF 2X)
MANAGEMENT FACILITY

FINAL COVER PROFILES
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Calculation No.

Calculation Name

C.01 Surface Water Management

C.02 Trench 13 Excavation and Final Cover Slope Stability
C.03 LCRS Infiltration Rates

C.04 LCRS Flow Capacity, Sump Restriction, and Pump Sizing
C.05 Drainage Piping Strength Analysis

C.06 LCRS and LDS Sump Capacities

Cc.07 Bearing Capacity of Gravel used to Support LCRS Riser
C.08 LDS Flow Capacity, ALR, and Extraction Rate

C.09 Liner Stability on Trench 13 Side Slopes

C.10 Anchor Trench Dimensions

C.l11 Trench 13 Foundation Settlement Estimate

C.12 Final Cover Erosion by Water

C.13 Final Cover Erosion by Wind using WEPS
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PROJECT NUMBER: 143418

PROJECT NAME: Trench 13 Design

DATE: December 1, 2014

CALCULATION NUMBER:__C.01 Revision: 1 (March 11, 2016)

CALCULATION TITLE: Surface-Water Management

DESCRIPTION OF CALCULATION:

The surface-water management calculation calculates the on-site and off-site surface-water
flows from a 25-yr 24-hr precipitation event and determines the necessary management features
to divert surface water around Trench 13.

REFERENCES USED:

. NOAA Atlas 14, Volume 1, Version 5, Amargosa Farms Precipitation Frequency

. Surface-Water Management Plan Drawings

. Technical Release - 55 Model Runs and Summary
. TR-55 Method Procedures
. Open Channel Flow Procedure and Models Runs for Diversion Channels

O N =

. Lindeburg, Environmental Engineering Reference Manual - Manning’s Number
REVIEW COMMENTS:
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CALCULATION CHECKED BY: CAB DATE: 12/09/14
CALCULATION REVISED BY: CWK DATE: 12/22/14

CALCULATION REVIEWED BY: SLW/PAZ (SRES) DATE: 06/26/15
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PURPOSE OF CALCULATION

Determine the potential on-site and off-site surface-water flow from 25-yr/24-hr and 100-
yr/24 precipitation events at the US Ecology Nevada (USEN) facility and necessary
management features for protection of proposed Trench 13 during development,
operation, and closure in accordance with 40 CFR 264.301(h). Design of new surface-
water management features.

METHOD

Surface-water management features around Trench 13 are designed to manage
precipitation from the 100-year, 24-hour storm event. The 25-year, 24-hour storm event
is estimated at 2.26 inches and the 100-year, 24-hour event is estimated at 3.13 inches,
as determined by the National Oceanic and Atmospheric Administration (NOAA, 1973),
NOAA Atlas 14, Volume 1, Version 6, Amargosa Farms and is included as Reference 1.

Basin delineation is determined from the natural topography of the USEN Facility and
surrounding drainage areas, existing current features, and future development (including
Trench 12 closure and Trench 13 development, use, and closure), which will directly
affect the location of Trench 13 and modification of current drainages. The basin
identifications are provided in surface-water management plan drawings in Reference 2.

The USDA Technical Release 55 (TR-55) Model was used to calculate surface-water run-
off volume and peak rate of discharge for small watersheds using two independent
hydrologic soil groups. This is the preferred method in the state of Nevada as reported
in the 1996 Surface-Water Management Calculation for Trench 12 of the USEN Facility.
The model output runs and description of the TR-55 procedure is provided in Reference 3
and Reference 4, respectively.

Surface water management features will be necessary to route surface-water around
Trench 13 during construction and operation. At closure, the cover and design of the
area immediately surround Trench 13 are designed to prevent run-on. Surface water
management features were designed using Manning’s Equation for open channel flow.
The method and procedure are provided in Reference 5.

RUN-OFF AND DISCHARGE ESTIMATED FROM THE TR-55 MODEL

Calculate peak run-off rates expected from drainage basins flowing toward the proposed
Trench 13 at the USEN Facility under the influence of design rain storm. The TR-55 is
the preferred method of run-off calculation by the state of Nevada and was created by the
United States Department of Agriculture.
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The USDA Natural Resource Conservation Service Technical Release 55 (TR-55) titled
Urban Hydrology for Small Watersheds (June 1986) was used to estimate storm run-off
volume and peak rate of storm discharge. To estimate run-off from storm rainfall, TR-55
uses the run-off curve number (CN) method. The CN method is based on the soil type of
the native materials and trench final covers, including hydrologic soil group and hydrologic
condition. The run-off equations are:

(P—1.) 5= 1000 45
Q= : " TCNY
(P-1.)+sS (CN)
Where:

Q = run-off (in)

P = rainfall (in)

S = potential maximum retention after run-off begins (in)

la = initial abstraction (in) and la = 0.2S

Rearranging and substituting 0.2S for la yields the following.
_(P-028)

(P+0.8S)

The CN was chosen from options provided in the TR-55 Table 2-2. The following soil
conditions were chosen.

cover type Desert shrub

treatment (vegetation cover) Poor condition
hydrologic soil group A
curve number 63

This calculation evaluates both the 25-year, 24-hour storm of approximately 2.26 inches
and the 100-year, 24-hour storm of 3.13 inches of precipitation (Reference 1).

The next step in the TR-55 guidance is calculation of the travel time or the time it takes
water to travel from one location to another on the USEN site. The factorsinfluencing the
time of travel include the surface type, the surface roughness (Manning’s coefficient), flow
length, rainfall, and land slope. The soil cover surface is modeled as desert shrub and a
curve number of 63, (as described in Table 2-2d of the TR-55 guidance (Reference 4))
and assumes sheet flow over a planar surface.

A drawing of the drainage basin configuration contributing to run-off at the USEN site; is
provided in Reference 2 of this calculation. Drainage characteristics contributing to
surface-water management at the USEN site were determined, including basin area and
average slope. Sheet flow slope length was set at 100 ft for all basins to minimize time
of concentration and produce a conservative estimate of maximum volume and flow to all
drainage reaches. .
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Surface Water Basins with Drainage Impacting Trench 13

The basin evaluation located in Reference 2 includes Reach paths and outfall locations.
Basins and discharge calculations are provided in the TR-55 Model Runs in Reference 3.

Analysis

This analysis evaluates peak discharge (in cubic feet per second (cfs)) for the 25-
year/24-hour and 100 year/24-hour precipitation events. Basins of similar flow
characteristics were established and modeled.

N-Basins

Consist of all north facility basins (N-Basins), with a cumulative area of 74.64 acres. The
25-yr peak discharge at Outfall 1 is 7.2 cfs. The 100-year/24-hour peak discharge at
Ouitfall 1 is 43 cfs (Reference 3).

Basin N-1 consists of 11.15 acres of undeveloped land. The topography is
a mild slope from north-west to south-east. The basin drains to Reach 1 on
the northern-most road along the existing property line and eastward to
Outfall 1.

Basin N-2 consists of 49.33 acres of undeveloped land. The topography is
a mild slope from north to south. The basin empties to a natural drainage
path then to Reach 1 on the northern-most road along the existing property
line and eastward to Ouitfall 1.

Basin N-3 consists of 11.13 acres of cover soil on the north facing slopes of
Trench 12 (currently unfinished), Trench 11, and Trench 10. All Trenches
have slopes at 3:1 from south to north. The basin drains to Reach 1 on the
northern-most road along the existing property line and east to Ouitfall 1.

Basin N-4 consists of 0.81 acres of cover soil on the northern portion of
closed Trench 11, and has a slope of 20:1 from south to north and west to
east. The basin drains to Reach 1 on the northern-most road along the
existing property line and east to Outfall 1.

Basin N-5 consists of 2.21 acres of cover soil on the northwest half of closed
Trench 10, and has a slope of 20:1 from south to north and east to west.
The basin drains to Reach 1 on the northern-most road along the existing
property line and east to Outfall 1.

E-Basins

Consists of all eastern basins (E-Basins), with a cumulative area of 17.94 acres, and
Reach 2. The 25-yr peak discharge is 2.5 cfs. The 100-year/24-hour peak discharge is
11 cfs (Reference 3).
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Basin E-1 consists of 3.23 acres of cover soil on the eastern half of closed
Trench 10, and has a slope of 20:1 draining to the east and south. The
basin drains to Reach 2, then south to Outfall 2.

Basin E-2 consists of 1.03 acres of cover soil on the east-facing slope of
closed Trench 10, and has a slope of 3:1 draining from west to east. The
basin drains to Reach 2, then south to Outfall 2.

Basin E-3 consists of 0.86 acres of cover soil on the south-facing slope of
closed Trench 10, and has a slope of 3:1 draining from north to south. The
basin drains to Reach 2, then south to Ouitfall 2.

Basin E-4 consists of 2.19 acres of cover soil on the east-facing slope of
closed Trench 11, and has a slope of 3:1 draining from west to east. The
basin drains to Reach 2, then south to Outfall 2.

Basin E-5 consists of 3.28 acres above closed Trenches 1 to 9, and the
topography is a mild slope from north-west to south-east. The basin drains
to Reach 2, then south to Ouitfall 2.

Basin E-6 consists of 0.87 acres above closed Trenches 1 to 9, and the
topography is a mild slope from north-west to south-east. The basin drains
to Reach 2, then south to Outfall 2.

Basin E-7 consists of 0.51 acres above closed Trenches 1 to 9, and the
topography is a mild slope from west to east. The basin drains to Reach 2,
then south to Outfall 2.

Basin E-8 consists of 1.48 acres above closed Trenches 1 to 9, and the
topography is a mild slope from west to east. The basin drains to Reach 2,
then south to Outfall 2.

Basin E-9 consists of 4.49 acres of undeveloped land and the topography
is a mild slope from north to south. The basin drains to Reach 2, then south
to Outfall 2.

SE-Basins

Consists of all south eastern basins (SE-Basins) with a cumulative area of 5.60 Acres
and Reach 3. The 25-yr peak discharge is 0.77 cfs. The 100-year/24-hour peak
discharge is 305 cfs (Reference 3).

Basin SE-1 consists of 0.36 acres of final cover soil on a portion of closed
Trench 11, and has a slope of 20:1 draining to the east. The basin drains
via sheet flow over basins SE-2 and SE-4 to Reach 3, then to Outfall 3.
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Basin SE-2 consists of 1.10 acres of final cover soil on a portion of closed
Trench 11, and has a slope of 3:1 draining west to east. The basin drains
via sheet flow over basin SE-4 to Reach 3, then to Outfall 3.

Basin SE-3 consists of 1.19 acres above closed Trenches 1 to 9, and the
topography is a mild slope from north to south. The basin drains to Reach
3, then to Outfall 3.

Basin SE-4 consists of 1.14 acres above closed Trenches 1 to 9, and the
topography is a mild slope from north to south. The basin drains to Reach
3, then to Ouitfall 3.

Basin SE-5 consists of 1.82 acres of final cover soil on a portion of closed
Trench 11, and has a slope of 3:1 draining north to south. The basin drains
to Reach 3, then to Outfall 3.

Trench 13 Final Cover Basins

The Trench 13 Final Cover Basins (FC-Basins) are comprised of all drainage basins
within the cell footprint of Trench 13. The FC-Basins have a cumulative area of 53.91
Acres (following final cover placement) and are collected by multiple lateral drain
benches, flumes, and berms. Because of Trench 13’s symmetry, not all basins were
evaluated. The hydraulic soil group for the cover is modeled as Type A. The Trench 13
cover has been evaluated at the 25-year and 100-year precipitation event. The basin
delineation map for the Trench 13 final cover is provided in Reference 2.

FC-Northwest Basins (FC-NW): consists of 6.59 acres at a 3H:1V slope.
Basins include FC-NW-1, FC-NW-2, FC-NW-3, and FC-NW-4, FC-NW-5,
and FC-NW-6. Runoff collects in lateral drainages, flows down a sideslope
flume and results in a 25-year peak discharge of 0.92 cfs and a 100-year
peak discharge of 4.11 cfs at Outfall FC-NW. Run-off discharges on the
north side of Trench 13 and is carried by ditches to the eastern drainage,
then off-site.

FC-Northeast Basins (FC-NE): consists of 6.59 acres at a 3H:1V slope.
Basins include FC-NE-1, FC-NE-2, FC-NE-3, FC-NE-4, FC-NE-5, and FC-
NE-6. Runoff collects in lateral drainages, flows down a sideslope flume
and results in a 25-year peak discharge of 0.92 cfs and a 100-year peak
discharge of 4.11 cfs at Outfall FC-NE. Run-off discharges on the north
side of Trench 13 and is carried by ditches to the eastern drainage, then off-
site.

FC-West-A Basins (FC-W-A): consists of 2.39 acres at a 3H:1V slope.
Basins include FC-W1, FC-W2, and FC-W3. Runoff collects in lateral
drainages, flows down a drainage along a final cover access road, and
results in a 25-year peak discharge of 0.33 cfs and a 100-year peak
discharge of 1.48 cfs at Outfall FC-W-A. Run-off discharges on the west



Preparedby: CWK Date:
Checked by: CAB Date:

side of Trench 13 and is carried south in a ditch along the western access
road, then off-site.

FC-East-A Basins (FC-E-A): consists of 2.39 acres at a 3H:1V slope.
Basins include FC-E1, FC-E2, and FC-E3. Runoff collects in lateral
drainages, flow down a drainage along a final cover access road, and
results in a 25-year peak discharge of 0.33 cfs and a 100-year peak
discharge of 1.48 cfs at Outfall FC-E-A. Run-off discharges on the east side
of Trench 13 and is carried by ditches to the eastern drainage, then off-site.

FC-West-B Basins (FC-W-B): consists of 2.69 acres at 3H:1V slope. Basins
include FC-W4, FC-W5, FC-W6, and FC-W7. Runoff collects in lateral
drainages, flows down a sideslope flume and results in a 25-year peak
discharge of 0.38 cfs and a 100-year peak discharge of 1.68 cfs at Ouitfall
FC-W-B. Run-off discharges on the west side of Trench 13 and is carried
south in a ditch along the western access road, then off-site.

FC-East-B Basins (FC-E-B): consists of 2.69 acres at 3H:1V slope. Basins
include FC-E4, FC-E5, FC-E6, and FC-E7. Runoff collects in lateral
drainages, flows down a sideslope flume and results in a 25-year peak
discharge is 0.38 cfs and a 100-year peak discharge of 1.68 cfs at Ouitfall
FC-E-B. Run-off discharges on the east side of Trench 13 and is carried by
ditches to the eastern drainage, then off-site.

FC-Southwest Basins (FC-SW) and FC-Upper Deck West Basins (FC-
UDW): consists of 8.08 acres. Basins include FC-SW-1, FC-SW-2, FC-SW-
3, FC-SW-4, FC-SW-5, and FC-SW-6 for the sideslope areas and FC-UDW-
1, FC-UDW-2, and FC-UDW-3, for the upper deck areas. The slopes are
20H:1V on the upper deck transitioning to 3H:1V on the side slopes. Runoff
collects in lateral drainages, flows down a sideslope flume, and results in a
25-year peak discharge of 1.08 cfs and a 100-year peak discharge of 5.02
cfs at Outfall FC-SW. Run-off discharges on the southwest side of Trench
13 and is carried by ditches and natural drainage pathways to the southern
property line.

FC-Southeast Basins (FC-SE) and FC-Upper Deck East Basins (FC-UDE):
consists of 8.08 acres. Basins include FC-SE-1, FC-SE-2, FC-SE-3, FC-
SE-4, FC-SE-5, and FC-SE-6 for the sideslope areas and FC-UDE-1, FC-
UDE-2, and FC-UDE-3, for the upper deck areas. The slopes are 20H:1V
on the upper deck transitioning to 3H:1V on the side slopes. Runoff collects
in lateral drainages, flows down a sideslope flume, and results in a 25-year
peak discharge of 1.08 cfs and a 100-year peak discharge of 5.02 cfs at
Outfall FC-SE. Run-off discharges on the southeast side of Trench 13 and
is carried by ditches and natural drainage pathways to the southern property
line.
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FC-South-A Basins (FC-SA) and FC-Upper-Deck Middle-West (FC-UD-
MW) Basins consists of 7.88 acres. Basins include FC-SA-1, FC-SA-2, FC-
SA-3, FC-SA-4, FC-SA-5, and FC-SA-6 for the sideslope areas, and FC-
UD-MW-1, FC-UD-MW-2, FC-UD-MW-3 for the upper deck areas. The
slopes are 20H:1V on the upper deck transitioning to 3H:1V on the side
slopes. Runoff collects in lateral drainages, flows down a sideslope flume,
and results in a 25-year peak discharge of 1.02 cfs and a 100-year peak
discharge of 4.91 cfs at Outfall FC-SA. Run-off discharges on the south
side of Trench 13 and carried by ditches and natural drainage pathways to
the southern property line.

FC-South-B Basins (FC-SB) and FC-Upper-Deck Middle-East (FC-UD-ME)
Basins consists of 7.88 acres. Basins include FC-SB-1, FC-SB-2, FC-SB-
3, FC-SB-4, FC-SB-5, and FC-SB-6 for the sideslope areas, and FC-UD-
ME-1, FC-UD-ME-2, FC-UD-ME-3 for the upper deck areas. The slopes
are 20H:1V on the upper deck transitioning to 3H:1V on the side slopes.
Runoff collects in lateral drainages, flows down a sideslope flume, and
results in a 25-year peak discharge of 1.02 cfs and a 100-year peak
discharge of 4.91 cfs at Outfall FC-SB. Run-off discharges on the south side
of Trench 13 and carried by ditches and natural drainage pathways to the
southern property line

EE-Basins
The EE-Basins have a cumulative area of 61.79 Acres. The 25-yr peak discharge is 6.8
cfs. The 10-year/24-hour peak discharge is 36 cfs (Reference 3)

Basin EE-1 consists of 16.41 acres of undeveloped land and the topography
is a mild slope from north-east to south-west. The basin drains to a natural
channel and then to a proposed man-made channel on the north side of
Trench 13 (Reach 4), then to Outfall 4.

Basin EE-2 consists of 20.22 acres of undeveloped land and the topography
is a mild slope from north-east to south-west. The basin drains to a natural
channel then to a proposed man-made channel on the north side of Trench
13 (Reach 4), then to Ouitfall 4.

Basin EE-3 consists of 25.19 acres of undeveloped land and the topography
is a mild slope from east to west. The basin drains by overland flow to a
proposed man-made channel on the north side of Trench 13 (Reach 4),
then to Ouitfall 4.

SC-Basins

Consists of all south central basins (SC-Basins) with a cumulative area of 29.18 acres.
The 25-yr peak discharge is 2.6 cfs. The 100-year/24-hour peak discharge is 14 cfs
(Reference 3)
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Basin SC-1 consists of 5.98 acres of cover soil on a portion of closed Trench
12 (not yet completed) and has a slope of 3:1 from north to south. The run-
off flows to Reach 5 and south to Outfall 5.

Basin SC-2 consists of 16.05 acres of previously closed radiological waste
Trenches. The basin drains to Reach 5 and then to Ouitfall 5.

Basin SC-3 consists of 1.21 acres of final cover soil on a portion of closed
Trench 11, and has a slope of 20:1 from north-east to south-west. The
basin drains to Reach 5 on the west side of Trench 11 and south to Outfall
5.

Basin SC-4 consists of 5.95 acres of cover soil on a portion of closed Trench
11, and has a slope of 3:1 from east to west. The basin drains to Reach 5,
then south to Outfall 5.

SW-Basins

12/1/14
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Consists of all south western basins (SW-Basins) with a cumulative area of 36.45 acres.
The 25-yr peak discharge is 3.7 cfs. The 100-year/24-hour peak discharge is 20 cfs

(Reference 3).

Basin SW-1 consists of 16.77 acres of previously closed radiological waste
Trenches. The basin drains east via man-made channels to proposed
Reach 6 on the west side of Trench 13. The basin then drains south off-
site at Outfall 6.

Basin SW-2 consists of 17.80 acres of undeveloped land used by USGS,
and the topography is a mild slope from north-west to south-east. The basin
drains east via man-made channels and to proposed Reach 6 on the west
side of Trench 13. The basin then drains south off-site at Outfall 6.

Basin SW-3 consists of 1.89 acres of undeveloped land used by USGS and
the topography is a mild slope from north-west to south-east. The basin
drains east via man-made channels to proposed Reach 6 on the west side

of Trench 13. The basin then drains south off-site at Outfall 6.

Outfalls

Outfall numbering and flows are for the purposes of this calculation only and do not

correspond to specific Outfalls currently identified in USEN's Stormwater Permit.

The construction of Trench 13 will result in two outfall locations at USEN (identified as
Ouitfalls 4 and 6 for the purposes of this calculation) that will result in flow off-site. Peak

run-off expected in drainage basins is described below and summarized in
Reference 3.
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Quitfall 1: A combination of run-offs from all the N-Basins with a cumulative area of 75
acres.

Quitfall 2
A combination of run-offs from the N-Basins and E-basins, with a cumulative area of 93
acres.

Outfall 3
A combination of run-offs from the N-Basins, SE-basins, E-basins, and the FC-NW Basin
of Trench 13, with a cumulative area of 105 acres.

Qutfall 4

A combination of run-off from N-Basins, SE-Basins, E-Basins, EE Basins, FC-NW Basins,
FC-NE Basins, FC-E Basins, FC-SE, FC-South , and FC-W Basins, with a cumulative
area of 210 acres. Outfall 4 includes contributions from Outfall 1, Outfall 2, and Ouitfall 3,
and flows that enter a proposed man-made channel along the east side of proposed
Trench 13. Surface-water is released off-site at Outfall 4 located at the property
boundary.

Outfall 5
A combination of run-offs from the all SC-Basins and run-off from a cumulative area of 29
acres.

Outfall 6

A combination of run-off from SC-Basins, SW-Basins, and FC-West Basins with a
cumulative area of 71 acres. Outfall 6 is the release point for diverted surface-water
around the western limits of proposed Trench 13.

Table 1: Sum of Basin Contributions for Designated Outfalls (cfs)

OUTFALL 1 2 3 4 5 6
(BASIN) (N) (N+E) | (N+E+SE+T1) (N+E+SE+FC+EE) (SC) | (SC+SW+FC-W)
25-yr 7.2 9.6 11 24 2.6 7.0
100-yr 43 54 61 124 14 37

The values in bold are the discharge rates (cfs) for the two outfalls at the USEN site,
located at the southeast and southwest corners of Trench 13. These calculated values
will be used for capacity analysis of berms, ditches, and diversion channels for the
transport of surface-water. Tabular spread sheets for these values are provided as
Reference 3

Conclusions

Using the USDA TR-55 model, storm run-off volume and peak rate of discharge have
been estimated for the 25-year/24 hour and 100-year/24-hour precipitation events within
drainage areas at or flowing towards the USEN facility and proposed Trench 13.
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Drainage basin areas were summed at six locations to determine peak discharge at
points of interest. Two of the locations represent the discharge as surface water leaves
the USEN property. At Outfall 4, off the southeast corner of Trench 13, surface water is
estimated to leave the USEN property at 24 cfs during a 25-year/24-hour precipitation
event and at 124 cfs during a 100-year/24-hour precipitation event. At Outfall 6, off the
southwest corner of Trench 13, surface water is estimated to leave the USEN property
at 7.0 cfs during a 25-year/24-hour precipitation event and at 37 cfs during a 100-
year/24-hour precipitation event.

DIVERSION CHANNELS AND TRENCH 13 RUN-ON PROTECTION
Purpose

Run-on control at Trench 13 is required only during the period that disposal operations
are occurring below grade; however, diversion trenches and ditches, established to
control run-off will also be used to control run-off as waste fill occurs above grade and
following Trench 13 closure. Preventing run-on from 25-yr storm event is a regulatory
requirement. In addition, these features have been evaluated to the 100-year, 24-hour
storm

Run-on control diverts surface-water flow from all sides of Trench 13. The plan drawings
are shown in Reference 2 of this calculation and specify the location and design of the
diversion features and drainages. The diversion features (constructed slopes at 2 percent
away from the limits of waste placement (Horizontal Control Line), 1 foot of soil above
grade at the anchor trenches, and temporary berms) and drainages divert surface-water
from large rain events during excavation, waste placement, and closure of Trench 13.
Drainage features can be built as construction of the Trench progresses and do not need
to be completely built-out at the on-set of construction. Calculations of leachate control,
described in the Leachate Collection and Removal (LCRS) calculation (C.03 and C.04),
account for precipitation that falls within the Horizontal Control Line.

Run-off control features, specific to the Trench 13 final cover are evaluated in Calculation
C.12.

Approach

Using Manning’s equation for open-channel flow (Reference 5), determine if the Trench
13 surface water management features adequately handle the flow of water and
appropriately divert the flow around Trench 13.

From the Trench 13 design, channel slope and geometry are per design. The flow
capacity of drainages is assumed as the 25 year 24 hour peak discharge at the respective
Ouitfall locations, Outfalls 4 and 6.

Mannings Equation is:
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Where:
Q=Flow [
A= Cross Sectional Area [ ft?]
V= Velocity [S%]
K= Conversion Factor = 1.4859
R, = A/ Wp = Hydraulic Radius [ft]
Wp= Wetted Perimeter [ft]
S= Slope [%
n=Manning’s Coefficient [unit-less]

1. The flow capacity of the channel (Q) will be compared to the flow rate
for the specified Reach and Outfall the channel will serve. . These
flow values were determined using the TR-55 model and are
calculated in the section above for each specific Reach and Outfall,
using the 25-year, 24-hour and 100-year, 24-hour precipitation
events. Manning’s Formula is used to determine if the channel
design has adequate flow capacity.

2. The cross-sectional area of the channel is an independent variable
and initial design assumption used as input to Manning’s Formula.

3. Velocity of flow through the channel is a dependent variable and will
be determined using values for slope, channel geometry, and
surface roughness.

4. K is a unit less conversion factor

5. The hydraulic radius is a dependent value and is calculated using the
cross-sectional area of the channel and the wetted perimeter. The
value for hydraulic radius will become larger as the channel fills with
water, this is a critical value in determining velocity of flow through
the channel and strictly dependent on channel geometry.

6. Wetted perimeter refers to the length of wetted contact of the side
slopes and base of the channel. As the channel fills with water the
wetted perimeter becomes larger, this value is dependent upon
channel geometry.

7. The slope of the channel is an initial design variable input for
Manning’s Formula. The minimum value for slope at any stage is the
critical value; the maximum value for channel slope at any stage will
not exceed 1.0%.

8. Manning’s Coefficient represents the roughness of the channel
surface, with 0.018 corresponding to the roughness of smooth earth
(see Reference 6). This is a conservative value and will be used in
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this calculation. For a given Q, a rougher channel will decrease the
flowrate, and consequently, increase the depth of the flow in the
channel.

Eastern Diversion Channel

The eastern diversion channel will be designed to carry the flow from Reach 4 around
the north-east corner of Trench 13, and then south to Outfall 4, where the flow is
discharged off-site. The design criteria will be focused on the critical stage of the
channel, where slope and channel geometry are at a minimum, which occurs at the
northwest corner of Trench 13.

Initial Conditions:

Q = 24 CFS (25-year, 24-hour)
Q =124 CFS (100-year, 24-hour)
Trapezoidal Channel

Base: 12 ft

H Ratio: 3 ft

V Ratio: 1ft

Slope: 0.003 ft/ft (minimum)
Manning’s Coefficient: 0.018

Using an iterative approach with Manning’s Equation and varying water depth to
determine maximum flow, the following is determined:

Storm Water Flow Wetted Hydraulic Flow Flow
Event Depth Area Perimeter Radius Velocity Max
ft Sq. ft ft ft fps cfs
Y A Wp R U Q
25-yr 0.60 8.2 15..8 0.52 2.9 24
100-yr 1.5 24.9 22.5 1.16 5.0 124

The maximum water depth the eastern channel design can handle at the channels
critical depth (minimum depth) is 3 feet in depth. Therefore, the channel as designed,
will effectively carry the required flow from the beginning of Reach 4 to Outfall 4 where
the flow is discharged off-site.

Western Diversion Channel or Control Berm

A western diversion channel or control berm will be necessary to carry the flow from
Reach 6 south along the west side of Trench 13 to Outfall 6, where the flow is
discharged off-site. The design criteria will be focused on the critical stage of the
channel, where slope and channel geometry are at a minimum, which is uniform
throughout the length of the channel.
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Initial Conditions:
Q= 7.0 CFS (25-year, 24-hour)
Q = 37 CFS (100-year, 24-hour)
Trapezoidal Channel
Base: 6 ft
H Ratio: 3 ft
V Ratio: 1ft
Slope: 0.004 ft/ft (minimum)
Manning’s Coefficient: .018 (conservative)
Using an iterative approach with Manning’s Equation and varying water depth to
determine maximum flow, the following is determined:
Storm Water Flow Wetted Hydraulic Flow Flow
Event Depth Area Perimeter Radius Velocity cubic
ft Sq. ft ft ft fps ft per sec
Y A Wp R U Q
25-yr 0.42 3.1 8.7 0.36 2.3 7.0
100-yr 1.1 9.8 12.7 77 3.8 37

The information above verifies that a channel design with 2.1 feet in depth, a 6 foot wide
base and 3H:1V sideslopes will effectively convey the required flow from the beginning
of Reach 6 to Outlet 6 where the flow is discharged off-site.

Conclusions

The eastern diversion channel is adequately sized to convey the maximum anticipated
design flow of the 100-year, 24-hour storm. A western drainage with 2.1 foot high
sideslopes at 3H:1V and a 6 foot base or a protective berm at 2 foot high and open to the
west will provide run-on protection to the western portion of Trench 13. Annual
maintenance, or maintenance following heavy precipitation events, might be required to
mitigate scour and debris build-up which could compromise the effectiveness of the
diversion channels.

Diversion Channels

e The eastern and western diversion channel are designed with a maximum
of 3:1 sideslopes. Gentler slopes are acceptable as they increase the
cross-sectional area of the channel and increase capacity

e The channel bottom of the eastern channel is modeled at 12 feet wide in
the base to accommodate construction with a D-9 bulldozer or similar
equipment. The channel bottomin the western channel is modeled at 6 feet
wide to accommodate construction with smaller equipment.

e The specified geometry of the channel willaccommodate a flow greater than
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that of a 100-year event, providing assurance the channel will operate

effectively under degraded channel conditions or in larger than design
precipitation events.

The locations of the channels are illustrated in Reference 2 of this calculation, and
additional information on Manning’s Equation is provided in Reference 5.

The design adequately handles run-on from a 100-year storm event and will handle run-
off following above-grade construction and final closure.
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CONTROL OF SURFACE WATER IN THE PROPOSED TRENCH 13 DISPOSAL
AREA

For the purposes of this calculation, precipitation which falls within the Trench 13
Horizontal Control Line is grouped into the following four categories:

e Precipitation on the 0.5H: 1V Trench sidewalls.

e Precipitation on placed waste.

e Precipitation within the Trench 13 Horizontal Control Line that by design does not
contact the placed waste.

e Precipitation on the interim cover.

Precipitation which has fallen on the 0.5H: 1V Trench sidewalls will not have contacted
waste. This precipitation can be managed separate from that which has contacted waste.
If Trench sidewall precipitation is captured with a sidewall "rain gutter" (or similar) system,
it can be diverted for discharge and/or evaporation together with other clean surface-
water. A rain gutter system could be placed at the base of the sacrificial FML that overlies
the sidewall liner system. If allowed to commingle with water that have contacted waste,
Trench sidewall waters will be managed following appropriate site protocols for contact
water.

Precipitation that falls on placed waste will be managed following appropriate site
protocols for contact water. Placed waste should be graded so that water run-off in severe
precipitation events is directed to an in-Trench ponding point located against one of the
Trench sidewalls, from which it can be removed for proper management.

Precipitation that falls within the Trench 13 footprint, but which by design does not contact
place waste, can be handled separately from waters which has contacted waste.

Precipitation that falls on interim cover or final cover slopes will not have contacted waste.
It will be discharged and/or evaporated together with other clean surface-water.

Calculation C.04 evaluates the expected surface-water infiltration and sump removal
volumes from the 25-year, 24-hour design storm event.

It is not expected that more than one Phase of Trench 13 will be open at one time with
exposed waste. Assuming a 25-year, 24 hour stormwere to occur with a full Phase open,
all surface of the Phase with waste exposed to surface water contact, and the in-place
waste having no water holding capacity, the event would be expected to generate
approximately 606,000 gallons of leachate and/or surface water runoff (Phases 13A or
13E).

) 1ft 7.48gal
2.26 in X —— % 430,370ft? x

12in T 606,000 gallons
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This situation is considered extremely unlikely because of the arid environment at the
USEN site. However, if such an event were to occur, surface-water collection and holding
units would need to be provided by USEN. These units must be emptied or otherwise
managed expeditiously after storms to maintain the design capacity of the system.
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REFERENCE 1

NOAA Atlas 14, Volume 1, Version 5
AMARGOSA FARMS GAREY
Station ID: 26-0150
Location name: Amargosa Valley, Nevada, US*
Latitude: 36.5717°, Longitude: -116.4619°
Elevation:

Elevation (station metadata): 2450 ft*
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PFE_graphical | Maps_& aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)® |
| Average recurrence interval (years) |
Duration
[ 1 I 2 I 5 [ 10 ][ 25 ][ 50 | 1200 ][ 200 ][ 500 ][ 1000 ]
5-min 0.108 0.140 0.196 0.244 0.319 0.384 0.459 0.543 0.677 0.795
(0.072-0.109)[((0.097-0.147)|/(0.148-0.223)| |(0.190-0.289)| |(0.257-0.396)||(0.312-0.490)|(0.376-0.606)| |(0.446-0.746)| |(0.557-0.976)||(0.653-1.20)|
10-min 0.165 0.213 0.298 0.372 0.485 0.584 0.699 0.827 1.03 1.21
(0.109-0.166)||(0.148-0.224)|/(0.225-0.339)|(0.288-0.439)| [(0.391-0.602)[|(0.474-0.746)||(0.572-0.923) | (0.679-1.14) || (0.848-1.49) ||(0.995-1.82)|
15-min 0.205 0.265 0.370 0.461 0.602 0.724 0.866 1.03 1.28 1.50
(0.136-0.206)||(0.183-0.277)||(0.279-0.421)(|(0.358-0.545)| |(0.484-0.746)(|(0.588-0.925)|| (0.709-1.14) || (0.841-1.41) || (1.05-1.84) || (1.23-2.26)
30-min 0.276 0.356 0.498 0.621 0.810 0.974 1.17 1.38 1.72 2.02
(0.183-0.278)[|(0.246-0.373)||(0.376-0.566)} |(0.482-0.734)|| (0.652-1.01) || (0.792-1.25) || (0.955-1.54) || (1.13-1.90) || (1.42-2.48) || (1.66-3.04)
60-min 0.341 0.441 0.616 0.768 1.00 121 1.44 171 2.13 2.50
(0.226-0.344)[|(0.305-0.462)||(0.465-0.701),|(0.596-0.908)| | (0.807-1.24) || (0.980-1.54) || (1.18-1.91) || (1.40-2.35) || (1.75-3.07) || (2.06-3.76)
2-hr 0.326 0.438 0.657 0.843 1.15 142 1.73 211 271 3.25
(0.275-0.396)[|(0.370-0.538)||(0.545-0.801)| | (0.694-1.04) || (0.924-1.41) || (1.13-1.73) || (1.36-2.15) || (1.61-2.63) || (2.01-3.41) || (2.34-4.14)
3-hr 0.375 0.503 0.728 0.923 1.24 151 1.83 2.20 2.80 3.35
(0.314-0.446)||(0.426-0.605)||(0.617-0.881)(| (0.774-1.11) || (1.02-1.49) || (1.22-1.82) || (1.46-2.22) || (1.73-2.70) || (2.13-3.49) || (2.48-4.21)
6-hr 0.469 0.628 0.910 1.15 1.49 1.79 2.14 2.53 3.16 3.72
(0.399-0.558)||(0.540-0.746)|| (0.778-1.08) || (0.970-1.35) || (1.25-1.76) || (1.48-2.11) || (1.74-2.54) || (2.02-3.03) || (2.47-3.82) || (2.85-4.55)
12-hr 0.591 0.785 1.15 1.43 1.84 217 2.54 2.94 3.52 4.07
(0.502-0.678)|((0.677-0.917)|| (0.987-1.33) || (1.23-1.66) || (1.57-2.13) || (1.83-2.52) || (2.12-2.96) || (2.41-3.45) || (2.83-4.17) || (3.23-4.89)
24-hr 0.694 0.944 1.39 1.75 2.26 2.68 3.13 3.63 4.35 4.95
(0.580-0.836)| (0.787-1.12) | (1.15-1.66) || (1.43-2.08) || (1.83-2.68) || (2.15-3.17) || (2.48-3.74) || (2.82-4.34) || (3.29-5.24) || (3.66-6.02)
2.da 0.766 1.04 1.54 1.94 2.50 2.97 3.47 4.02 4.81 5.47
Yy (0.647-0.914)[| (0.877-1.23) || (1.30-1.82) || (1.62-2.28) || (2.07-2.90) || (2.42-3.45) || (2.79-4.05) || (3.14-4.74) || (3.65-5.77) || (4.05-6.68)
3.da 0.791 1.08 1.60 2.01 2.60 3.09 3.63 4.21 5.06 5.76
Y (0.670-0.943)[| (0.909-1.27) || (1.35-1.88) || (1.69-2.36) || (2.15-3.02) || (2.52-3.59) || (2.90-4.24) || (3.29-4.98) || (3.84-6.09) || (4.27-7.05)
4-da 0.816 111 1.65 2.08 2.70 3.22 3.79 4.40 5.30 6.06
Y (0.694-0.973)[| (0.941-1.31) || (1.40-1.93) || (1.75-2.43) || (2.24-3.14) || (2.62-3.73) || (3.02-4.42) || (3.45-5.22) || (4.03-6.40) || (4.48-7.43)
7-da 0.887 121 1.83 231 2.99 3.56 4.17 4.84 5.80 6.60
Y 11(0.750-1.05) || (1.03-1.44) || (1.55-2.14) || (1.93-2.70) || (2.47-3.49) || (2.90-4.15) || (3.33-4.89) || (3.79-5.76) || (4.43-7.03) | (4.92-8.11)
10-da 0.965 1.32 1.99 251 3.25 3.86 4.52 5.24 6.27 7.13
Yy (0.797-1.17) || (1.10-1.59) || (1.66-2.37) || (2.08-2.98) || (2.65-3.85) || (3.10-4.61) || (3.59-5.43) || (4.08-6.35) || (4.74-7.73) || (5.27-8.92)
20-da 1.15 1.57 2.35 2.95 3.79 4.48 5.21 6.00 7.11 8.02
Y |((0.950-1.38) || (1.31-1.88) || (1.96-2.79) || (2.45-3.49) || (3.13-4.48) || (3.62-5.31) || (4.15-6.23) || (4.70-7.24) || (5.42-8.72) || (5.96-9.99)
30-da 1.32 1.81 2.72 3.41 4.39 5.17 6.00 6.89 8.14 9.16
Yy (1.08-1.58) || (1.48-2.16) || (2.23-3.23) || (2.79-4.05) || (3.56-5.19) || (4.17-6.14) || (4.80-7.14) || (5.42-8.28) || (6.27-9.95) || (6.93-11.3)
45-da 1.45 2.00 3.07 3.90 5.08 6.03 7.07 8.18 9.78 11.1
Y || (1.18-1.75) || (1.63-2.41) || (2.51-3.67) || (3.18-4.65) || (4.08-6.04) || (4.83-7.20) || (5.59-8.49) || (6.38-9.93) || (7.42-12.1) || (8.26-13.8)
60-day 2.24 3.48 4.45 5.84 7.00 8.26 9.63 11.6 13.3
Yy (1. 30 1 97) || (1.81-2.74) || (2.82-4.20) || (3.59-5.34) || (4.65-6.98) || (5.54-8.39) || (6.47-9.98) || (7.42-11.7) || (8.69-14.3) || (9.75-16.6)
" 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 precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds printpage.html?st=nv&sta=26-0150&data=depth... 7/25/2014
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TR-55 Model Input Values and Summary - REFERENCE 3

US Ecology

Beatty, Nevada

Curve Number” 63
Hydrologic Soil Group A
Rainfall” Type |l
2yr/24hr (in) 0.944
10yr/24hr (in) 1.75
25yr/24hr (in) 2.26
100yr/24hr (in) 3.13
ID Area Area
(ft) (acres)
N1 485757 11.15 Sheet Flow and Channelized Flow
N2 2149023 49.33 See TR-55 Model Runs in Reference
N3 484890 11.13
N4 35316 0.81
N5 96150 2.21
N Total 74.64
E1 140845 3.23 Sheet Flow and Channelized Flow
E2 44684 1.03 See TR-55 Model Runs in Reference
E3 37303 0.86
E4 95608 219
E5 143031 3.28
E6 37957 0.87
E7 22125 0.51
E8 64515 1.48
E9 195452 4.49
E Total 17.94
SE1 15712 0.36 Sheet Flow and Channelized Flow
SE2 47704 1.10 See TR-55 Model Runs in Reference
SE3 51644 1.19
SE4 49715 1.14
SE5 79262 1.82
SE Total 5.60
EE1 714799 16.41 Sheet Flow and Channelized Flow
EE2 880686 20.22 See TR-55 Model Runs in Reference
EE3 1095979 25.16
EE Total 61.79
SC1 260445 5.98 Sheet Flow and Channelized Flow
SC2 699005 16.05 See TR-55 Model Runs in Reference
SC3 52536 1.21
SC4 259261 5.95
SC Total 29.18
SWi1 730436 16.77 Sheet Flow and Channelized Flow
SW2 775298 17.80 See TR-55 Model Runs in Reference
SW3 82208 1.89
SW Total 36.45

MIN=0.1 hr 2-yr 5-yr 25-yr 100-yr
Time of Peak Peak Peak Peak
Concentration Discharge Discharge Discharge Discharge
(hr) (cfs) (cfs) (cfs) (cfs)
0.10 0.00 0.00 1.56 6.96
0.10 0.00 0.05 6.92 30.82
0.10 0.00 0.00 1.56 6.95
0.10 0.00 0.00 0.11 0.51
0.10 0.00 0.00 0.31 1.38
*Discharge for N-Basins 717 42.74
0.10 0.00 0.00 0.45 2.02
0.10 0.00 0.00 0.14 0.64
0.10 0.00 0.00 0.12 0.54
0.11 0.00 0.00 0.31 1.37
0.10 0.00 0.00 0.46 2.05
0.10 0.00 0.00 0.12 0.54
0.10 0.00 0.00 0.07 0.32
0.10 0.00 0.00 0.21 0.92
0.10 0.00 0.00 0.63 2.81
*Discharge for E-Basins 2.47 11.08
0.10 0.00 0.00 0.05 0.22
0.10 0.00 0.00 0.15 0.69
0.10 0.00 0.00 0.17 0.74
0.10 0.00 0.00 0.16 0.71
0.10 0.00 0.00 0.25 1.14
*Discharge for SE-Basins 0.77 3.49
0.10 0.00 0.00 2.09 9.86
0.10 0.00 0.00 2.84 12.63
0.10 0.00 0.00 3.05 14.77
*Discharge for EE-Basins 6.77 35.60
0.10 0.00 0.00 0.55 2.93
0.10 0.00 0.00 1.47 7.87
0.10 0.00 0.00 0.11 0.59
0.10 0.00 0.00 0.55 2.92
*Discharge for SC-Basins 2.58 13.85
0.10 0.00 0.00 2.35 10.45
0.10 0.00 0.00 1.62 8.77
0.10 0.00 0.00 0.26 1.18
*Discharge for SW-Basins 3.72 19.52




Final Cover Northwest Basins

FC-NW-1 40511 0.93
FC-NW-2 37462 0.86
FC-NW-3 58806 1.35
FC-NW-4 44867 1.03
FC-NW-5 67518 1.55
FC-NW-6 37897 0.87
NW Total 6.59
Final Cover Northeast Basins
FC-NE-1 40511 0.93
FC-NE-2 37462 0.86
FC-NE-3 58806 1.35
FC-NE-4 44867 1.03
FC-NE-5 67518 1.55
FC-NE-6 37897 0.87
NE Total 6.59
Final Cover East - A - Basins
FC-E-1 42689 0.98
FC-E-2 40075 0.92
FC-E-3 21344 0.49
E-A Total 2.39
Final Cover East - B - Basins
FC-E-4 29185 0.67
FC-E-5 44431 1.02
FC-E-6 27007 0.62
FC-E-7 16553 0.38
E-B Total 2.69
Final Cover Southeast Basins
FC-SE-1 25700 0.59
FC-SE-2 23958 0.55
FC-SE-3 36155 0.83
FC-SE-4 25700 0.59
FC-SE-5 23087 0.53
FC-SE-6 13068 0.30
FC-UDE-3 87556 2.01
FC-UDE-2 81893 1.88
FC-UDE-1 34848 0.80
SE Total 8.08
Final Cover South B Basins
FC-SB-1 24394 0.56
FC-SB-2 21344 0.49
FC-SB-3 25700 0.59
FC-SB-4 22216 0.51
FC-SB-5 13068 0.30
FC-SB-6 11761 0.27
FC-UD-ME-3 91912 2.1
FC-UD-ME-2 91912 2.1
FC-UD-ME-1 40946.4 0.94
S-B Total 7.88

Sheet Flow and Channelized Flow
See TR-55 Model Runs in Reference

Sheet Flow and Channelized Flow
See TR-55 Model Runs in Reference

Sheet Flow and Channelized Flow
See TR-55 Model Runs in Reference

Sheet Flow and Channelized Flow
See TR-55 Model Runs in Reference

Sheet Flow and Channelized Flow

See TR-55 Model Runs in Reference

Sheet Flow and Channelized Flow
See TR-55 Model Runs in Reference

0.10 0.00 0.00 0.13 0.58
0.10 0.00 0.00 0.12 0.54
0.10 0.00 0.00 0.19 0.84
0.10 0.00 0.00 0.14 0.64
0.10 0.00 0.00 0.22 0.97
0.10 0.00 0.00 0.12 0.54

Discharge to Outfall FC-NW 0.92 411
0.10 0.00 0.00 0.13 0.58
0.10 0.00 0.00 0.12 0.54
0.10 0.00 0.00 0.19 0.84
0.10 0.00 0.00 0.14 0.64
0.10 0.00 0.00 0.22 0.97
0.10 0.00 0.00 0.12 0.54

Discharge to Outfall FC-NE 0.92 4.11
0.10 0.00 0.00 0.14 0.61
0.10 0.00 0.00 0.13 0.58
0.10 0.00 0.00 0.07 0.31

Discharge to Outfall FC-E-A 0.33 1.49
0.10 0.00 0.00 0.09 0.42
0.10 0.00 0.00 0.14 0.64
0.10 0.00 0.00 0.09 0.39
0.10 0.00 0.00 0.05 0.24

Discharge to Outfall FC-E-B 0.38 1.68
0.10 0.00 0.00 0.08 0.37
0.10 0.00 0.00 0.08 0.34
0.10 0.00 0.00 0.12 0.52
0.10 0.00 0.00 0.08 0.37
0.10 0.00 0.00 0.07 0.33
0.10 0.00 0.00 0.00 0.19
0.10 0.00 0.00 0.28 1.26
0.10 0.00 0.00 0.26 1.18
0.10 0.00 0.00 0.11 0.50

Discharge to Outfall FC-SE 1.08 5.03
0.10 0.00 0.00 0.08 0.35
0.10 0.00 0.00 0.07 0.31
0.10 0.00 0.00 0.08 0.37
0.10 0.00 0.00 0.07 0.32
0.10 0.00 0.00 0.00 0.19
0.10 0.00 0.00 0.00 0.17
0.10 0.00 0.00 0.30 1.32
0.10 0.00 0.00 0.30 1.32
0.10 0.00 0.00 0.13 0.59

Discharge to Outfall FC-SB 1.02 4.91




Final Cover South A Basins

Sheet Flow and Channelized Flow

FC-SA-1 24394 0.56 See TR-55 Model Runs in Reference 0.10 0.00 0.00 0.08 0.35
FC-SA-2 21344 0.49 0.10 0.00 0.00 0.07 0.31
FC-SA-3 25700 0.59 0.10 0.00 0.00 0.08 0.37
FC-SA-4 22216 0.51 0.10 0.00 0.00 0.07 0.32
FC-SA-5 13068 0.30 0.10 0.00 0.00 0.00 0.19
FC-SA-6 11761 0.27 0.10 0.00 0.00 0.00 0.17
FC-UD-MW-3 91912 2.1 0.10 0.00 0.00 0.30 1.32
FC-UD-MW-2 91912 2.1 0.10 0.00 0.00 0.30 1.32
FC-UD-MW-1 40946.4 0.94 0.10 0.00 0.00 0.13 0.59
S-A Total 7.88 Discharge to Outfall FC-SA 1.02 4.91
Final Cover Southwest Basins Sheet Flow and Channelized Flow
FC-SW-1 25700 0.59 See TR-55 Model Runs in Reference 0.10 0.00 0.00 0.08 0.37
FC-SW-2 23958 0.55 0.10 0.00 0.00 0.08 0.34
FC-SW-3 36155 0.83 0.10 0.00 0.00 0.12 0.52
FC-SW-4 25700 0.59 0.10 0.00 0.00 0.08 0.37
FC-SW-5 23087 0.53 0.10 0.00 0.00 0.07 0.33
FC-SW-6 13068 0.30 0.10 0.00 0.00 0.00 0.19
FC-UDW-3 87556 2.01 0.10 0.00 0.00 0.28 1.26
FC-UDW-2 81893 1.88 0.10 0.00 0.00 0.26 1.18
FC-UDW-1 34848 0.80 0.10 0.00 0.00 0.11 0.50
SW Total 8.08 Discharge to Outfall FC-SW 1.08 5.03
Final Cover West Basins Sheet Flow and Channelized Flow
FC-W-1 42689 0.98 See TR-55 Model Runs in Reference 0.10 0.00 0.00 0.14 0.61
FC-W-2 40075 0.92 0.10 0.00 0.00 0.13 0.58
FC-W-3 21344 0.49 0.10 0.00 0.00 0.07 0.31
W-A Total 2.39 Discharge to Outfall FC-W-A 0.33 1.48
Final Cover West Basins Sheet Flow and Channelized Flow
FC-W-4 29185 0.67 See TR-55 Model Runs in Reference 0.10 0.00 0.00 0.09 0.42
FC-W-5 44431 1.02 0.10 0.00 0.00 0.14 0.64
FC-W-6 27007 0.62 0.10 0.00 0.00 0.09 0.39
FC-W-7 16553 0.38 0.10 0.00 0.00 0.05 0.24
W-B Total 2.69 Discharge to Outfall FC-W-B 0.38 1.68
Discharge
25-yr event | 100-yr event
Outfall Acres (cfs) (cfs)
1 75 7.2 43
2 93 9.6 54
3 105 11 61
4 210 24 124
5 29 2.6 14
6 71 7.0 37
Notes:

¥ = TR-55 Table 2-2d

Y = NOAA Atlas 14, Volume 1, Version 5, Amargosa Farms Garey, Station ID: 26-0150

Precipitation Type Il Rainfall Distribution

* Discharge values are not a sum of each basin, reach flow path and time of concetration
determine final values for discharge




REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CAB Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin Area North N Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\Basin N.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
N1 REACH 1 11.15 63 0.1
N2 REACH 1A 49.33 63 0.1
N3 REACH 1 11.13 63 0.1
N4 REACH 1 0.81 63 0.1
NS REACH 1 2.21 63 0.1

Total area: 74.63 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
@n) @n) n) @n) n) @in) (@in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:26:24 PM



REFERENCE 3

CAB USEN
Basin Area North N
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016

1:26:24 PM



CAB
Sub-Area
or Reach 2-Yr
Identifier (cfs)
SUBAREAS
N1 .00
N2 .00
N3 .00
N4 .00
N5 .00
REACHES
REACH 1 .00
Down .00
REACH 1A .00
Down .00
OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

USEN
Basin Area North N
Nye County, Nevada

Watershed Peak Table

5-Yr

.00
.00

0.05
0.05

0.05

25-Yr
(cfs)
1.56
6.92
1.56

-55
.22

.92
.66

o0 Ww

Page

1

Peak Flow by Rainfall Return Period
100-

Yr

(cfs)

15
15

30
30

42.

.51

.38

.80
.18

.82
.43

74

4/1/2016

1:26:24 PM



CAB

Sub-Area
or Reach
Identifier

SUBAREAS
N1

N2

N3

N4

N5

REACHES
REACH 1

Down

REACH 1A

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

23.94

n/a

n/a

n/a

n/a

n/a

23.94

23.97

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00
.00

0.05

0.05

0.05

Basin Area North N

REFERENCE 3

USEN

Nye County, Nevada

2
(

(hr)

12.

12.

12.

12.

12.

12.

12.

12.

12.

04

19

04

07

5-Yr
cfs)

1.56

0.11

0.31

Page

12.

12.

12.

12.

12.

12.

12.

12.

12.

1

100-

Yr

(cfs)
(hr)

.95

.51

.38

.80

.18

.82

.43

.74

Peak Flow and Peak Time (hr) by Rainfall Return Period
2-Yr

4/1/2016

1:26:25 PM



REFERENCE 3

CAB USEN
Basin Area North N
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

N1 11.15 0.100 63 REACH 1

N2 49_33 0.100 63 REACH 1A

N3 11.13 0.100 63 REACH 1

N4 .81 0.100 63 REACH 1

N5 2.21 0.100 63 REACH 1

Total Area: 74.63 (ac)

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:26:25 PM



CAB

Reach
Identifier

Receiving
Reach
Identifier

REFERENCE 3

USEN

Basin Area North N
Nye County, Nevada

Reach Summary Table

Reach
Length

(fo

Routing
Method

REACH 1
REACH 1A

Outlet
Outlet

WinTR-55, Version 1.00.10

2700
700

Page

CHANNEL
CHANNEL

1

4/1/2016

1:26:25 PM



REFERENCE 3

CAB USEN
Basin Area North N
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

N1
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

N2
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

N3
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

N4
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

N5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:26:25 PM



REFERENCE 3

CAB USEN
Basin Area North N
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

N1 Desert shrub (poor) A

Total Area / Weighted Curve Number

N2 Desert shrub (poor) A

Total Area / Weighted Curve Number

N3 Desert shrub (poor) A

Total Area / Weighted Curve Number

N4 Desert shrub (poor) A

Total Area / Weighted Curve Number

N5 Natural desert (pervious areas only) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1

4/1/2016

1:26:25 PM



CAB

Reach
Identifier

REFERENCE 3

USEN
Basin Area North N
Nye County, Nevada

Reach Channel Rating Details

REACH 1
REACH 1A

Reach
Identifier

Friction
Slope
(ft/fv)

REACH 1

REACH 1A

0.0

N =
OOUINFL OO OOUINEFLO
[cNololoNoié) o) Qoooou’m

N =
)

Reach Friction Bottom

Manning®s Slope Width

n (ft/fv) (fov)

0.011 0.003 2
0.011 0.003 2
End To

Flow Area width
(cfs) (sq ft) (fv)
0.000 0 2
6.295 1.8 5
26.337 5 8
125.558 16 14
1167.157 85 32
6834.962 320 62
41588.589 1240 122
0.000 0 2
6.295 1.8 5
26.337 5 8
125.558 16 14
1167 .157 85 32
6834.962 320 62
41588.589 1240 122

WinTR-55, Version 1.00.10 Page 1

0.003
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin Area E Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\Basin E.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
E1 REACH 2 3.23 63 0.1
E2 REACH 2 1.03 63 0.1
E3 REACH 2 0.86 63 0.1
E4 REACH 2 2.19 63 0.1
E5 REACH 2 3.28 63 0.1
E6 REACH 2 0.87 63 0.1
E7 REACH 2 0.51 63 0.1
E8 REACH 2 1.48 63 0.1
E9 REACH 2 4.49 63 0.1

Total area: 17.94 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:53:58 PM



REFERENCE 3

CWK USEN
Basin Area E
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016

1:53:58 PM



CWK

Sub-Area

or Reach 2-Yr
Identifier (cfs)
SUBAREAS

E1l .00
E2 .00
E3 .00
E4 .00
E5 .00
E6 .00
E7 .00
E8 .00
E9 .00
REACHES

REACH 2 .00

Down .00

OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

USEN
Basin Area E
Nye County, Nevada

Watershed Peak Table

5-Yr

.00
.00

.00

25-Yr
(cfs)
.45
.14
.12
.31
.46
.12
.07

.21

o O O o o o o o o

.63

.52
.47

NN

Page

1

Peak Flow by Rainfall Return Period
100-

Yr

(cfs)

.54
.37
.05
.54
.32
.92
.81

.21
.08

.08

4/1/2016

1:53:58 PM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
El

E2

E3

E4

ES

E6

E7

E8

E9

REACHES
REACH 2

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

USEN

Basin Area E
Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period

2-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00
.00

.00

(

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

2

(
hr)

04

07

5-Yr
cfs)

0.12

0.31

0.46

0.12

0.07

0.21

0.63

Page

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

1

100-

Yr

(cfs)
(hr)

.54

.37

.05

.54

.32

.92

.81

.21

.08

4/1/2016

1:53:58 PM



REFERENCE 3

CWK USEN
Basin Area E
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area
Identifier Area Concentration Number Reach Description
(ac) (hr)

El 3.23 0.100 63 REACH 2

E2 1.03 0.100 63 REACH 2

E3 .86 0.100 63 REACH 2

E4 2.19 0.100 63 REACH 2

E5 3.28 0.100 63 REACH 2

E6 .87 0.100 63 REACH 2

E7 .51 0.100 63 REACH 2

E8 1.48 0.100 63 REACH 2

E9 4.49 0.100 63 REACH 2

Total Area: 17.94 (ac)

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:53:58 PM



REFERENCE 3

CWK USEN
Basin Area E
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
REACH 2 Outlet 580 CHANNEL

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:53:58 PM



REFERENCE 3

CWK USEN
Basin Area E
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

E1l
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

E2
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

E3
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

E4
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

ES
SHEET 100 0.0500 0.011 0.026
Time of Concentration 0.1

E6
SHEET 100 0.0500 0.011 0.026
Time of Concentration 0.1

E7
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

E8
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

E9
SHEET 100 0.0200 0.011 0.037
Time of Concentration 0.1

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:53:58 PM



CWK

Sub-Area
Identifier

Sub-Area Land Use and Curve Number Details

REFERENCE 3

USEN
Basin Area E

Nye County, Nevada

Hydrologic

Sub-Area

Area

(ac)

Curve
Number

E2

E3

E4

ES

E6

E7

E8

E9

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

WinTR-55, Version 1.00.10

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Page

1

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

4/1/2016

1:53:58 PM



REFERENCE 3

CWK USEN
Basin Area E
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
REACH 2 580 0.011 0.003 2 3:1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
REACH 2 0.0 0.000 0 2 0.003
0.5 6.295 1.8 5
1.0 26.337 5 8
2.0 125.558 16 14
5.0 1167 .157 85 32
10.0 6834.962 320 62
20.0 41588.589 1240 122

WinTR-55, Version 1.00.10 Page 1 4/1/2016 1:53:58 PM



REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: JTP Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin Area SE Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\Basin SE.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
SE1 Reach 3 0.36 63 0.1
SE2 Reach 3 1.1 63 0.1
SE3 Reach 3 1.19 63 0.1
SE4 Reach 3 1.14 63 0.1
SE5 Reach 3 1.82 63 0.1

Total area: 5.61 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
@n) @n) n) @n) n) @in) (@in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016

2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach 2-Yr 5-Yr 25-Yr 100-Yr
Identifier (cfs) (cfs) (cfs) (cfs)
SUBAREAS
SE1 .00 .00 0.05 0.22
SE2 .00 .00 0.15 0.69
SE3 .00 .00 0.17 0.74
SE4 .00 .00 0.16 0.71
SE5 .00 .00 0.25 1.14
REACHES
Reach 3 .00 .00 0.79 3.50
Down .00 -00 0.77 3.49
OUTLET .00 .00 0.77 3.49

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



JTP

Sub-Area
or Reach
Identifier

SUBAREAS
SE1

SE2

SE3

SE4

SE5

REACHES
Reach 3

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00
.00

.00

(

12.

12.

12.

12.

12.

12.

12.

REFERENCE 3

USEN

Basin Area SE
Nye County, Nevada

2

(
hr)

04

07

5-Yr
cfs)

0.17

0.16

0.25

Page

12.

12.

12.

12.

12.

12

12

100-Yr
(cfs)
(hr)

.02

.05

1

.74

.71

.14

.50

.49

.49

Peak Flow and Peak Time (hr) by Rainfall Return Period
2-Yr

4/1/2016

2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada

Sub-Area Summary Table

Sub-Area  Drainage Time of Curve Receiving Sub-Area
Identifier Area Concentration Number Reach Description
(ac) (hr)

SE1 .36 0.100 63 Reach 3

SE2 1.10 0.100 63 Reach 3

SE3 1.19 0.100 63 Reach 3

SE4 1.14 0.100 63 Reach 3

SE5 1.82 0.100 63 Reach 3

Total Area: 5.61 (ac)

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
Reach 3 Outlet 800 CHANNEL

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

SE1
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

SE2
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

SE3
SHEET 100 0.0500 0.011 0.026
Time of Concentration 0.1

SE4
SHEET 100 0.0500 0.011 0.026
Time of Concentration 0.1

SE5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



JTP

Sub-Area
Identifier

REFERENCE 3

USEN
Basin Area SE

Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Curve
Number

SE2

SE3

SE4

SES

WinTR-55,

Desert shrub

Total Area / Weighted Curve

Desert shrub

Total Area / Weighted Curve

Desert shrub

Total Area / Weighted Curve

Desert shrub

Total Area / Weighted Curve

Desert shrub

Total Area / Weighted Curve

Version 1.00.10 Page

Number

Number

Number

Number

Number

1

(poor)

(poor)

(poor)

(poor)

Hydrologic  Sub-Area
Soil Area
Group (ac)
A .36
36
A 1.1
1.1
A 1.19
1.19
A 1.14
1.14
A 1.82
1.82
4/1/2016

2:02:38 PM



REFERENCE 3

JTP USEN
Basin Area SE
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
Reach 3 800 0.011 0.005 3 3:1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
Reach 3 0.0 0.000 0 3 0.005
0.5 10.980 2.3 6
1.0 42.718 6 9
2.0 188.758 18 15
5.0 1625.327 90 33
10.0 9194 537 330 63
20.0 54857 .424 1260 123

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:02:38 PM



REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin Area North EE Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\Basin EE.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
EE1 REACH 4A 16.41 63 0.1
EE2 REACH 4A 20.22 63 0.1
EE3 REACH 4B 25.16 63 0.1

Total area: 61.79 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:12:34 PM



REFERENCE 3

CWK USEN
Basin Area North EE
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016

2:12:34 PM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
EE1

EE2

EE3

REACHES

REACH 4A
Down

REACH 4B

Down

OUTLET

WinTR-55,

Peak Flow by Rainfall Return Period

2-Yr
(cfs)

.00
.00

.00

Version 1.00.10

REFERENCE 3

USEN

Basin Area North EE

Watershed Peak Table

5-Yr
(cfs)
.00
.00

.00

Nye County,

25-Yr
(cfs)

3.05

4.90
4.63

6.95
6.77

Page

Nevada

1

100-Yr
(cfs)

14.

2:248
22.

S58
SOk

35.

.86

.63

77

46
00

99
60

60

4/1/2016

2:12:34 PM



CWK

Sub-Area
or Reach
Identifier

(
(hr)

Hydrograph Peak/Peak Time Table

Nye County,

REFERENCE 3

USEN
Basin Area North EE

Peak Flow and Peak Time
25-Yr
(cfs)

2-Yr
cfs)

(
(hr)

5-Yr
cfs)

(hr)

Nevada

(hr) by Rainfall Return Period

100-Yr
(cfs)

(hr)

SUBAREAS
EEL1

EE2

EE3

REACHES
REACH 4A

Down

REACH 4B

Down

OUTLET

WinTR-55,

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Version 1.00.10

.00

12.

.00

12.

.00

12.

.00

12.

.00

12.

.00

12,

.00

04

11

.84

.05

.90

.63

6.95

10

6.77

16

6.77

Page

12.

12.

12,

1z.

12.

12.

12.

12.

02

14.

03

63

77

.46

.00

.99

.60

.60

4/1/2016

2:12:34 PM



REFERENCE 3

CWK USEN
Basin Area North EE
Nye County, Nevada

Sub-Area Summary Table

Sub-Area
Description

Sub-Area  Drainage Time of Curve Receiving

Identifier Area Concentration Number Reach
(ac) (hr)

EE1 16.41 0.100 63 REACH 4A

EE2 20.22 0.100 63 REACH 4A

EE3 25.16 0.100 63 REACH 4B

Total Area: 61.79 (ac)

WinTR-55, Version 1.00.10 Page 1

4/1/2016

2:12:34 PM



CWK

Reach
Identifier

Receiving
Reach
Identifier

REFERENCE 3

USEN
Basin Area North EE
Nye County, Nevada

Reach Summary Table

REACH 4A
REACH 4B

REACH 4B
Outlet

WinTR-55, Version 1.00.10

Reach Routing
Length Method
(fo)
1054 CHANNEL
1780 CHANNEL

Page 1

4/1/2016

2:12:34 PM



CWK

Sub-Area
Identifier/

REFERENCE 3

USEN
Basin Area North EE
Nye County, Nevada

Sub-Area Time of Concentration Details

Flow Mannings®s End Wetted
Length Slope n Area Perimeter Velocity
(fo) (ft/ft) (sq ft) (fo) (ft/sec)
100 0.0030 0.011

EE2
SHEET

EE3
SHEET

Time of Concentration

100 0.0030 0.011

Time of Concentration

100 0.0030 0.011

Time of Concentration

WinTR-55, Version 1.00.10 Page 1 4/1/2016

2:12:34 PM



REFERENCE 3

CWK USEN
Basin Area North EE
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic  Sub-Area  Curve
Identifier Land Use Soil Area Number
Group (ac)

EE1 Desert shrub (poor) A 16.41 63
Total Area / Weighted Curve Number 16.41 63

EE2 Desert shrub (poor) A 20.22 63
Total Area / Weighted Curve Number 20.22 63

EE3 Desert shrub (poor) A 25.16 63
Total Area / Weighted Curve Number 25.16 63

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:12:34 PM



CWK

Reach
Identifier

REFERENCE 3

USEN
Basin Area North EE
Nye County, Nevada

Reach Channel Rating Details

REACH 4A
REACH 4B

Reach
Identifier

Friction
Slope
(ft/fv)

REACH 4A

REACH 4B

0.0

N =
)

OOUINFL OO QO uUINF O
[cNololoNoié) o) Qoooou’m

N =
)

Reach Friction Bottom

Manning®s Slope Width

n (ft/fv) (fov)

0.011 0.003 12

0.011 0.003 12

End To

Flow Area width
(cfs) (sq ft) (fv)
0.000 0 12
28.518 6.5 14
92.947 14 16
314.094 32 20
1767 .937 110 32
7503.645 320 52
36315.754 1040 92
0.000 0 12
28.518 6.5 14
92.947 14 16
314.094 32 20
1767 .937 110 32
7503.645 320 52
36315.754 1040 92

WinTR-55, Version 1.00.10 Page 1

0.003

4/1/2016

2:12:34 PM



REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin Area SC Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\SC Basins.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
SC1 REACH 5 5.98 63 0.1
SC2 REACH 5 16.05 63 0.1
SC3 REACH 5 1.21 63 0.1
SC4 REACH 5 5.95 63 0.1

Total area: 29.19 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: delmarva

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: delmarva

WinTR-55, Version 1.00.10

Page 1 4/1/2016

2:40:08 PM



CWK

Sub-Area

or Reach 2-Yr
Identifier (cfs)
SUBAREAS

SC1 .00
SC2 .00
SC3 .00
SC4 .00
REACHES

REACH 5 .00

Down .00

OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

USEN
Basin Area SC
Nye County, Nevada

Watershed Peak Table

5-Yr

.00
.00

.00

25-Yr
(cfs)

0.55

1.47

0.55

Page

1

Peak Flow by Rainfall Return Period
100-

Yr

(cfs)

14
13

13

.32
.85

.85

4/1/2016

2:40:08 PM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
SC1

SC2

SC3

SC4

REACHES
REACH 5

Down

OUTLET

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

REFERENCE 3

USEN

Basin Area SC
Nye County, Nevada

Flow and Peak Time (hr) by Rainfall Return Period

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00
.00

.00

(

12.

12.

12.

12.

12.

12.

2

(
hr)

04

16

5-Yr
cfs)

0.11

0.55

Page

12.

12.

12.

12.

12.

12.

1

100-

Yr

(cfs)
(hr)

.59

.92

.32

.85

4/1/2016

2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

SC1 5.98 0.100 63 REACH 5

Sc2 16.05 0.100 63 REACH 5

SC3 1.21 0.100 63 REACH 5

ScC4 5.95 0.100 63 REACH 5

Total Area: 29.19 (ac)

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
REACH 5 Outlet 2000 CHANNEL

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

SC1
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

SC2
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

SC3
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

Sc4
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic
Identifier Land Use Soil

Group
SC1 Desert shrub (poor) A

Total Area / Weighted Curve Number

SC2 Desert shrub (poor) A

Total Area / Weighted Curve Number

SC3 Desert shrub (poor) A

Total Area / Weighted Curve Number

Sc4 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1

4/1/2016

2:40:08 PM



REFERENCE 3

CWK USEN
Basin Area SC
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
REACH 5 2000 0.011 0.003 2 3:1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
REACH 5 0.0 0.000 0 2 0.003
0.5 6.295 1.8 5
1.0 26.337 5 8
2.0 125.558 16 14
5.0 1167 .157 85 32
10.0 6834.962 320 62
20.0 41588.589 1240 122

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:40:08 PM



REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 4/1/2016
Project: USEN Units: English
SubTitle: Basin SW Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Stormwater\WinTR55\Basin SW.w55

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
SW 1 REACH 6 16.77 63 0.1
SwW 2 REACH 6 17.8 63 0.1
SwW 3 REACH 6 1.89 63 0.1

Total area: 36.46 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 1-Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 1.75 2.26 2.68 3.13 69
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:46:18 PM



REFERENCE 3

CWK USEN
Basin SW
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 1.75 2.26 2.68 3.13
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 4/1/2016

2:46:18 PM



Peak Flow by Rainfall Return Period
100-Yr

CWK

Sub-Area

or Reach Dl
Identifier (cfs)
SUBAREAS

SW 1 .00
SW 2 .00
SW 3 .00
REACHES
REACH 6 .00

Down .00

OUTLET .00
WinTR-55, Version 1.00.10

REFERENCE 3

USEN
Basin SW
Nye County,

Nevada

Watershed Peak Table

5-Yr
(cfs)

.00
.00

.00

.00
.00

.00

25-Yr
(cfs)

2.35
1.62

0.26

3.72

Page

1

(cfs)

19.
19.

19.

52
52

52

4/1/2016

2:46:18 PM



REFERENCE 3

CWK USEN
Basin SW
Nye County, Nevada

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 2-Yr 5-Yr 25-Yr 100~Yr
Identifier (cfs) (cfs) (cfs) (cfs)
(hr) (hr) (hx) (hr)
SUBAREAS
SwW 1 .00 .00 2.35 10.45
n/a n/a 12.03 12.02
SW 2 .00 .00 1.62 8.77
n/a n/a 12.10 12.07
SW 3 .00 .00 0.26 1.18
n/a n/a 12.04 12.02
REACHES
REACH 6 .00 .00 3.72 19.52
n/a n/a 12.04 12.02
Down .00 .00 3.72 19.52
n/a n/a 12.12 12.06
OUTLET .00 .00 3.72 19.52

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:46:18 PM



REFERENCE 3

CWK USEN
Basin SW
Nye County, Nevada

Sub-Area Summary Table

Sub-Area  Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

Sw 1 16.77 0.100 63 REACH 6

Sw 2 17.80 0.100 63 REACH 6

Sw 3 1.89 0.100 63 REACH 6

Total Area: 36.46 (ac)

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:46:18 PM



REFERENCE 3

CWK USEN
Basin SW
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
REACH 6 Outlet 1780 CHANNEL

WinTR-55, Version 1.00.10 Page 1 4/1/2016 2:46:18 PM



CWK

Sub-Area
Identifier/

REFERENCE 3

USEN
Basin SW
Nye County, Nevada

Sub-Area Time of Concentration Details

Flow Mannings®s End Wetted
Length Slope n Area Perimeter Velocity
(fo) (ft/ft) (sq ft) (fo) (ft/sec)
100 0.0200 0.011

Sw 2
SHEET

SW 3
SHEET

Time of Concentration

100 0.0200 0.011

Time of Concentration

100 0.0200 0.011

Time of Concentration

WinTR-55, Version 1.00.10 Page 1 4/1/2016

2:46:18 PM



REFERENCE 3

CWK USEN
Basin SW
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

SW 1 Desert shrub (poor) A

Total Area / Weighted Curve Number

SW 2 Desert shrub (poor) A

Total Area / Weighted Curve Number

SwW 3 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1

4/1/2016

2:46:18 PM



CWK

Reach
Identifier

REFERENCE 3

USEN
Basin SW
Nye County, Nevada

Reach Channel Rating Details

REACH 6

Reach
Identifier

Friction
Slope
(ft/fv)

REACH 6

Reach Reach Friction Bottom
Length Manning®s Slope Width
(fv) n (ft/ft) (fo)
1780 0.011 0.003 3

End Top

Stage Flow Area Width
(fo) (cfs) (sq ft) (fv)

0.0 0.000 0 3

0.5 5.772 1.5 3

1.0 15.791 3 3

2.0 40.060 6 3

5.0 122.098 15 3

10.0 264 .995 30 3
20.0 554.362 60 3

WinTR-55, Version 1.00.10 Page 1
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: Units: English
SubTitle: OUTFALL FC-NW Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-Nw-1 FLUME NW-A 0.93 63 0.1
FC-Nw-2 FLUME NW-A 0.86 63 0.1
FC-Nw-3 FLUME NW-B 1.35 63 0.1
FC-Nw-4 FLUME NW-B 1.03 63 0.1
FC-NW-5 Outlet 1.55 63 0.1
FC-NW-6 Outlet 0.87 63 0.1

Total area: 6.59 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:05:45 AM



REFERENCE 3

CWK
OUTFALL FC-NW
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0

Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:05:45 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-NW-1

FC-Nw-2
FC-NW-3
FC-NW-4
FC-NW-5
FC-NW-6
REACHES
FLUME NwW-B
Down
FLUME NW-A

Down

OUTLET

2-Yr
(cfs)
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

OUTFALL FC-NW
Nye County, Nevada

Watershed Peak Table

Peak Flow by Rainfall Return Period
100-

5-Yr

.00
.00

.00
.00

.00

WinTR-55, Version 1.00.10

25-Yr
(cfs)
.13
.12
.19
.14
.22

.12

.58
.58

.25
.25

O OO

Page

1

Yr

(cfs)

o O o o

NN

e

.54
.84
.64
.97

.54

.60
.60

.12
.12

11

3/7/2016
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-NW-1

FC-NW-2

FC-NW-3

FC-NW-4

FC-NW-5

FC-NW-6

REACHES
FLUME Nw-B

Down

FLUME NW-A

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

OUTFALL FC-NW
Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00

.00
.00

.00
.00

.00

(

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

2

(
hr)

04

04

04

04

5-Yr
cfs)

0.19

0.14

0.22

0.12

Page

12.

12.

12.

12.

12.

12.

12

12

12

12

.02

.02

.02

.02

1

.84

.64

.97

.54

.60
.60

.12

.12

.11

3/7/2016

10:05:45 AM



REFERENCE 3

Sub-Area
Description

CWK
OUTFALL FC-NW
Nye County, Nevada
Sub-Area Summary Table
Sub-Area  Drainage Time of Curve Receiving
Identifier Area Concentration Number Reach
(ac) (hr)

FC-Nw-1 .93 0.100 63 FLUME NW-A
FC-Nw-2 .86 0.100 63 FLUME NW-A
FC-NW-3 1.35 0.100 63 FLUME Nw-B
FC-Nw-4 1.03 0.100 63 FLUME Nw-B
FC-NW-5 1.55 0.100 63 Outlet
FC-NW-6 .87 0.100 63 Outlet

Total Area: 6.59 (ac)

WinTR-55, Version 1.00.10 Page 1

3/7/2016
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CWK

Reach
Identifier

Receiving
Reach
Identifier

REFERENCE 3

OUTFALL FC-NW
Nye County, Nevada

Reach Summary Table

FLUME Nw-B
FLUME NW-A

Outlet
FLUME NW-B

WinTR-55, Version 1.00.10

Reach Routing
Length Method
(fo)
80 CHANNEL
100 CHANNEL

Page 1

3/7/2016

10:05:45 AM



REFERENCE 3

Travel
Time

(hr)

CWK
OUTFALL FC-Nw
Nye County, Nevada
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings®s End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
(fov) (ft/fo) (sq ft) (fv) (ft/sec)
FC-NW-1
SHEET 100 0.3300 0.011
CHANNEL 495 0.0200 0.023 10.00 10.79 8.594
Time of Concentration
FC-NW-2
SHEET 100 0.3300 0.011
CHANNEL 421 0.0200 0.023 10.00 10.79 8.996
Time of Concentration
FC-NW-3
SHEET 100 0.3300 0.011
CHANNEL 610 0.0200 0.023 10.00 10.79 8.918
Time of Concentration
FC-NW-4
SHEET 100 0.3300 0.011
CHANNEL 421 0.0200 0.023 10.00 10.79 8.996
Time of Concentration
FC-NW-5
SHEET 100 0.3300 0.011
Time of Concentration
FC-NW-6
SHEET 100 0.3300 0.011
Time of Concentration
WinTR-55, Version 1.00.10 Page 1 3/7/2016

10:05:45 AM



CWK

Sub-Area
Identifier

REFERENCE 3

OUTFALL FC-NwW

Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Curve
Number

FC-NW-1

FC-NW-2

FC-NW-3

FC-NW-4

FC-NW-5

FC-NW-6

WinTR-55,

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Version 1.00.10

Curve

Curve

Curve

Curve

Curve

Number

Number

Number

Number

Number

Number

Page 1

(poor)

(poor)

(poor)

(poor)

(poor)

Hydrologic  Sub-Area

Soil Area
Group (ac)
A .93
93

A .86
86

A 1.35
1.35

A 1.03
1.03

A 1.55
1.55

A .87
.87

3/7/2016

10:05:45 AM



REFERENCE 3

Friction
Slope
(ft/fv)

CWK
OUTFALL FC-NW
Nye County, Nevada
Reach Channel Rating Details
Reach Reach Reach Friction Bottom
Identifier Length Manning®s Slope Width
(fo) n (ft/ft) (fo)
FLUME NwW-B 80 0.036 0.33 4
FLUME NW-A 100 0.036 0.33 4
Reach End Top
Identifier Stage Flow Area Width
(fo) (cfs) (sq ft) (fv)
FLUME NW-B 0.0 0.000 0 4
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME NW-A 0.0 0.000 0 4
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84

WinTR-55, Version 1.00.10 Page 1
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: Units: English
SubTitle: OUTFALL FC-NE Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-NE-1 FLUME NE-A 0.93 63 0.1
FC-NE-2 FLUME NE-A 0.86 63 0.1
FC-NE-3 FLUME NE-B 1.35 63 0.1
FC-NE-4 FLUME NE-B 1.03 63 0.1
FC-NE-5 Outlet 1.55 63 0.1
FC-NE-6 Outlet 0.87 63 0.1

Total area: 6.59 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:05:01 AM



REFERENCE 3

CWK
OUTFALL FC-NE
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0

Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:05:01 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-NE-1

FC-NE-2
FC-NE-3
FC-NE-4
FC-NE-5
FC-NE-6
REACHES
FLUME NE-B
Down
FLUME NE-A

Down

OUTLET

2-Yr
(cfs)
.00
.00
.00
.00
.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

OUTFALL FC-NE
Nye County, Nevada

Watershed Peak Table

Peak Flow by Rainfall Return Period
100-

5-Yr

.00
.00

.00
.00

.00

WinTR-55, Version 1.00.10

25-Yr
(cfs)
.13
.12
.19
.14
.22

.12

.58
.58

.25
.25

O OO

Page

1

Yr

(cfs)

o O o o

NN

e

.54
.84
.64
.97

.54

.60
.60

.12
.12

11
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-NE-1

FC-NE-2

FC-NE-3

FC-NE-4

FC-NE-5

FC-NE-6

REACHES
FLUME NE-B

Down

FLUME NE-A

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

OUTFALL FC-NE
Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00

.00
.00

.00
.00

.00

(

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

2

(
hr)

04

04

04

04

5-Yr
cfs)

0.19

0.14

0.22

0.12

Page

12.

12.

12.

12.

12.

12.

12

12

12

12

.02

.02

.02

.02

1

.84

.64

.97

.54

.60
.60

.12

.12

.11
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REFERENCE 3

CWK
OUTFALL FC-NE
Nye County, Nevada
Sub-Area Summary Table
Sub-Area  Drainage Time of Curve Receiving Sub-Area
Identifier Area Concentration Number Reach Description
(ac) (hr)
FC-NE-1 .93 0.100 63 FLUME NE-A
FC-NE-2 .86 0.100 63 FLUME NE-A
FC-NE-3 1.35 0.100 63 FLUME NE-B
FC-NE-4 1.03 0.100 63 FLUME NE-B
FC-NE-5 1.55 0.100 63 Outlet
FC-NE-6 .87 0.100 63 Outlet

Total Area: 6.59 (ac)

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:05:01 AM



CWK

Reach
Identifier

Receiving
Reach
Identifier

REFERENCE 3

OUTFALL FC-NE
Nye County, Nevada

Reach Summary Table

FLUME NE-B
FLUME NE-A

Outlet
FLUME NE-B

WinTR-55, Version 1.00.10

Reach Routing
Length Method
(fo)
80 CHANNEL
100 CHANNEL

Page 1

3/7/2016

10:05:01 AM



REFERENCE 3

Travel
Time

(hr)

CWK
OUTFALL FC-NE
Nye County, Nevada
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings®s End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
(fov) (ft/fo) (sq ft) (fv) (ft/sec)
FC-NE-1
SHEET 100 0.3300 0.011
CHANNEL 495 0.0200 0.023 10.00 10.79 8.594
Time of Concentration
FC-NE-2
SHEET 100 0.3300 0.011
CHANNEL 421 0.0200 0.023 10.00 10.79 8.996
Time of Concentration
FC-NE-3
SHEET 100 0.3300 0.011
CHANNEL 610 0.0200 0.023 10.00 10.79 8.918
Time of Concentration
FC-NE-4
SHEET 100 0.3300 0.011
CHANNEL 421 0.0200 0.023 10.00 10.79 8.996
Time of Concentration
FC-NE-5
SHEET 100 0.3300 0.011
Time of Concentration
FC-NE-6
SHEET 100 0.3300 0.011
Time of Concentration
WinTR-55, Version 1.00.10 Page 1 3/7/2016

10:05:01 AM



CWK

Sub-Area
Identifier

REFERENCE 3

OUTFALL FC-NE

Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Curve
Number

FC-NE-1

FC-NE-2

FC-NE-3

FC-NE-4

FC-NE-5

FC-NE-6

WinTR-55,

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Desert shrub

Total Area / Weighted

Version 1.00.10

Curve

Curve

Curve

Curve

Curve

Number

Number

Number

Number

Number

Number

Page 1

(poor)

(poor)

(poor)

(poor)

(poor)

Hydrologic  Sub-Area

Soil Area
Group (ac)
A .93
93

A .86
86

A 1.35
1.35

A 1.03
1.03

A 1.55
1.55

A .87
.87

3/7/2016

10:05:01 AM



REFERENCE 3

Friction
Slope
(ft/fv)

CWK
OUTFALL FC-NE
Nye County, Nevada
Reach Channel Rating Details
Reach Reach Reach Friction Bottom
Identifier Length Manning®s Slope Width
(fo) n (ft/ft) (fo)
FLUME NE-B 80 0.036 0.33 4
FLUME NE-A 100 0.036 0.33 4
Reach End Top
Identifier Stage Flow Area Width
(fo) (cfs) (sq ft) (fv)
FLUME NE-B 0.0 0.000 0 4
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME NE-A 0.0 0.000 0 4
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84

WinTR-55, Version 1.00.10 Page 1
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: OUTFALL FC-E-A Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-E1 UpperDitch 0.98 63 0.1
FC-E2 LowerDitch 0.92 63 0.1
FC-E3 Outlet 0.49 63 0.1

Total area: 2.39 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0] 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:02:32 AM



REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-E-A
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:02:32 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-E1

FC-E2
FC-E3
REACHES
LowerDitch
Down
UpperDitch

Down

OUTLET

2-Yr
(cfs)
.00
.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

T13 Final

Cover
OUTFALL FC-E-A
Nye County, Nevada

Watershed Peak Table

Peak Flow by Rainfall Return Period
100-

5-Yr

.00
.00

.00
.00

.00

WinTR-55, Version 1.00.10

25-Yr
(cfs)
0.14

0.13

.26
.26

.14
.14

O OO

Page

1

Yr

(cfs)

e

oo

.61
.58
.31

.18
.18

.61
.61

.48
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-E1

FC-E2

FC-E3

REACHES
LowerDitch

Down
UpperDitch

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

T13 Final

Cover
OUTFALL FC-E-A
Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00
.00

.00
.00

.00

25-Yr
(cfs)
(hr)

12.04
12.04

0.07
12.04

12.04

12.00

12.04

11.99

Page

12.

12.

12.

12

12

12

12

.02

.04

.02

.03

1

.31

.18

.18

.61

.61

.48
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CWK

Sub-Area
Identifier

Total

Area:

REFERENCE 3

T13 Final Cover
OUTFALL FC-E-A
Nye County, Nevada

Sub-Area Summary Table

Drainage Time of Curve Receiving Sub-Area
Area Concentration Number Reach Description
(ac) (hr)

.98 0.100 63 UpperDitch

.92 0.100 63 LowerDitch

.49 0.100 63 Outlet
2.39 (ac)

WinTR-55, Version 1.00.10 Page 1 3/7/2016
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CWK

Reach
Identifier

REFERENCE 3

T13 Final Cover
OUTFALL FC-E-A
Nye County, Nevada

Reach Summary Table

LowerDitch
UpperDitch

Receiving Reach Routing
Reach Length Method
Identifier (fv)
Outlet 296 CHANNEL
LowerDitch 299 CHANNEL

WinTR-55, Version 1.00.10 Page 1
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CWK

Sub-Area
Identifier/

REFERENCE 3

T13 Final Cover
OUTFALL FC-E-A
Nye County, Nevada

Sub-Area Time of Concentration Details

Travel
Time

(hr)

Flow Mannings®s End Wetted
Length Slope n Area Perimeter Velocity
(fo) (ft/ft) (sq ft) (fo) (ft/sec)
100 0.3300 0.011
406  0.0200 0.023 10.00 10.79 8.675

CHANNEL

FC-E2
SHEET
CHANNEL

FC-E3
SHEET

Time of Concentration

100 0.3300 0.011

209 0.0200 0.023 10.00 10.79 8.294
Time of Concentration

100 0.3330 0.011

Time of Concentration

WinTR-55, Version 1.00.10 Page 1 3/7/2016
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-E-A
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

FC-E1 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-E2 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-E3 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1
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CWK

Reach
Identifier

T13 F

REFERENCE 3

inal

Cover

OUTFALL FC-E-A
Nye County, Nevada

Reach Channel Rating Details

Reach
Manning®s

Friction

Bottom

LowerDitch
UpperDitch

Reach
Identifier

Friction
Slope
(ft/fv)

LowerDitch

UpperDitch

0.0

N =
)

OOUINFL OO QO uUINF O
[cNololoNoié) o) Qoooou’m

N =

45380.713

0.000
3.250
17.917
105.294
1154.331
7207.766
45380.713

WinTR-55, Version 1.00.10

Page
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: FC-E-B Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-E4 FLUME EAST 0.67 63 0.1
FC-E5 Outlet 1.02 63 0.1
FC-E6 Outlet 0.62 63 0.1
FC-E7 Outlet 0.38 63 0.1

Total area: 2.69 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:04:12 AM



REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0

Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:04:12 AM



REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach 2-Yr 5-Yr 25-Yr 100-Yr
Identifier (cfs) (cfs) (cfs) (cfs)
SUBAREAS
FC-E4 .00 .00 0.09 0.42
FC-E5 .00 .00 0.14 0.64
FC-E6 .00 .00 0.09 0.39
FC-E7 .00 .00 0.05 0.24
REACHES
FLUME EAST .00 .00 0.09 0.42
Down .00 .00 0.09 0.42
OUTLET .00 .00 0.38 1.68

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:04:12 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-E4

FC-E5

FC-E6

FC-E7

REACHES
FLUME EAST

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

T13 Final

FC-E-

Cover

B

Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00
.00

.00

25-Yr
(cfs)
(hr)

12.04

12.04

0.09
12.04

0.05
12.04

12.04

11.99

Page

12.

12.

12.

12.

12

12

.02

.02

1

-39

.24

.42

.42

.68
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REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Sub-Area Summary Table

Sub-Area  Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

FC-E4 .67 0.100 63 FLUME EAST

FC-E5 1.02 0.100 63 Outlet

FC-E6 .62 0.100 63 Outlet

FC-E7 .38 0.100 63 Outlet

Total Area: 2.69 (ac)

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:04:12 AM



REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
FLUME EAST Outlet 90 CHANNEL

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:04:12 AM



REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)
FC-E4
SHEET 100 0.3300 0.011 0.012
CHANNEL 444 0.0200 0.023 10.00 10.79 8.810 0.014
Time of Concentration 0.1
FC-E5
SHEET 100 0.3330 0.011 0.012
CHANNEL 512 0.0200 0.023 10.00 10.79 8.889 0.016
Time of Concentration 0.1
FC-E6
SHEET 90 0.3330 0.011 0.011
Time of Concentration 0.1
FC-E7
SHEET 90 0.3300 0.011 0.011
Time of Concentration 0.1
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REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

FC-E4 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-E5 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-E6 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-E7 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1
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REFERENCE 3

CWK T13 Final Cover
FC-E-B
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fr)
FLUME EAST 90 0.036 0.33 4 2 :1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME EAST 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:04:12 AM



REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: Outfall FC-SE Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-SE-1 FLUME SE-B 0.59 63 0.1
FC-SE-2 FLUME SE-B 0.55 63 0.1
FC-SE-3 FLUME SE-A 0.83 63 0.1
FC-SE-4 FLUME SE-A 0.59 63 0.1
FC-SE-5 Outlet 0.53 63 0.1
FC-SE-6 Outlet 0.3 63 0.1
FC-UDE-3 FLUME SE-C 2.01 63 0.1
FC-UDE-2 FLUME SE-D 1.88 63 0.1
FC-UDE-1 FLUME SE-E 0.8 63 0.1

Total area: 8.08 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SE
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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CWK
Sub-Area
or Reach 2-Yr
Identifier (cfs)
SUBAREAS
FC-SE-1 .00
FC-SE-2 .00
FC-SE-3 .00
FC-SE-4 .00
FC-SE-5 .00
FC-SE-6 .00
FC-UDE-3 .00
FC-UDE-2 .00
FC-UDE-1 .00
REACHES
FLUME SE-A .00
Down .00
FLUME SE-B .00
Down .00
FLUME SE-C .00
Down .00
FLUME SE-D .00
Down .00
FLUME SE-E .00
Down .00
OUTLET .00
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REFERENCE 3

T13 Final
Outfall FC-SE
Nye County, Nevada

Cover

Watershed Peak Table
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-SE-1

FC-SE-2

FC-SE-3

FC-SE-4

FC-SE-5

FC-SE-6

FC-UDE-3

FC-UDE-2

FC-UDE-1

REACHES
FLUME SE-A

Down

FLUME SE-B

Down

FLUME SE-C

Down

FLUME SE-D

Down

FLUME SE-E

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SE
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

FC-SE-1 .59 0.100 63 FLUME SE-B

FC-SE-2 .55 0.100 63 FLUME SE-B

FC-SE-3 .83 0.100 63 FLUME SE-A

FC-SE-4 .59 0.100 63 FLUME SE-A

FC-SE-5 .53 0.100 63 Outlet

FC-SE-6 .30 0.100 63 Outlet

FC-UDE-3 2.01 0.100 63 FLUME SE-C

FC-UDE-2 1.88 0.100 63 FLUME SE-D

FC-UDE-1 .80 0.100 63 FLUME SE-E

Total Area: 8.08 (ac)
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SE
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing

Reach Reach Length Method
Identifier Identifier (fov)

FLUME SE-A Outlet 50 CHANNEL
FLUME SE-B FLUME SE-A 100 CHANNEL
FLUME SE-C FLUME SE-B 80 CHANNEL
FLUME SE-D FLUME SE-C 200 CHANNEL
FLUME SE-E FLUME SE-D 200 CHANNEL
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SE
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

FC-SE-1
SHEET 100 0.3300 0.011 0.012
CHANNEL 296 0.0200 0.023 10.00 10.79 9.136 0.009
Time of Concentration 0.1

FC-SE-2
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1

FC-SE-3
SHEET 100 0.3300 0.011 0.012
CHANNEL 393 0.0200 0.023 10.00 10.79 8.397 0.013
Time of Concentration 0.1

FC-SE-4
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1

FC-SE-5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

FC-SE-6
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

FC-UDE-3
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1

FC-UDE-2
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1

FC-UDE-1
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
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CWK

Sub-Area
Identifier

REFERENCE 3

T13 Final
Outfall FC-SE

Cover

Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Curve
Number

FC-SE-1

FC-SE-2

FC-SE-3

FC-SE-4

FC-SE-5

FC-SE-6

FC-UDE-3

FC-UDE-2

FC-UDE-1

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted
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Curve

Curve

Curve

Curve

Curve
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Hydrologic  Sub-Area

Soil Area
Group (ac)
A .59
59

A .55
55
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A .59
59

A .53
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A 3
3
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2.01

A 1.88
1.88

A 8
8
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SE
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
FLUME SE-A 50 0.036 0.33 4 2 :1
FLUME SE-B 100 0.036 0.33 4 2 :1
FLUME SE-C 80 0.036 0.33 4 2 :1
FLUME SE-D 200 0.023 0.05 4 2 1
FLUME SE-E 200 0.023 0.05 4 2 1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME SE-A 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SE-B 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SE-C 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SE-D 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
FLUME SE-E 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: OUTFALL FC-SB Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-SB-1 FLUME SB-D 0.56 63 0.1
FC-SB-2 FLUME SB-D 0.49 63 0.1
FC-SB-3 FLUME SB-E 0.59 63 0.1
FC-SB-4 FLUME SB-E 0.51 63 0.1
FC-SB-5 Outlet 0.3 63 0.1
FC-SB-6 Outlet 0.27 63 0.1
FC-UD-ME-3 FLUME SB-C 2.11 63 0.1
FC-UD-ME-2 FLUME SB-B 2.11 63 0.1
FC-UD-ME-1 FLUME SB-A 0.94 63 0.1

Total area: 7.88 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SB
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10
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10:07:28 AM



CWK
Sub-Area
or Reach 2-Yr
Identifier (cfs)
SUBAREAS
FC-SB-1 .00
FC-SB-2 .00
FC-SB-3 .00
FC-SB-4 .00
FC-SB-5 .00
FC-SB-6 .00
FC-UD-ME-3 .00
FC-UD-ME-2 .00
FC-UD-ME-1 .00
REACHES
FLUME SB-E .00
Down .00
FLUME SB-D .00
Down .00
FLUME SB-C .00
Down .00
FLUME SB-B .00
Down .00
FLUME SB-A .00
Down .00
OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

T13 Final
OUTFALL FC-SB
Nye County, Nevada

Cover

Watershed Peak Table

5-Yr

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

25-Yr
(cfs)
.08
.07
.08
.07
.00
.00

.02
.02

I

.87
.87

.72
.72

.43
.43

.13
.13

OO OO OO oo
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-SB-1

FC-SB-2

FC-SB-3

FC-SB-4

FC-SB-5

FC-SB-6

FC-UD-ME-3

FC-UD-ME-2

FC-UD-ME-1

REACHES
FLUME SB-E

Down

FLUME SB-D

Down

FLUME SB-C

Down

FLUME SB-B

Down

FLUME SB-A

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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REFERENCE 3

T13 Final
OUTFALL FC-SB
Nye County, Nevada
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(cfs)
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.02
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.02
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.37
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.19
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SB
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

FC-SB-1 .56 0.100 63 FLUME SB-D

FC-SB-2 .49 0.100 63 FLUME SB-D

FC-SB-3 .59 0.100 63 FLUME SB-E

FC-SB-4 .51 0.100 63 FLUME SB-E

FC-SB-5 .30 0.100 63 Outlet

FC-SB-6 .27 0.100 63 Outlet

FC-UD-ME-3 2.11 0.100 63 FLUME SB-C

FC-UD-ME-2 2.11 0.100 63 FLUME SB-B

FC-UD-ME-1 .94 0.100 63 FLUME SB-A

Total Area: 7.88 (ac)
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SB
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing

Reach Reach Length Method
Identifier Identifier (fov)

FLUME SB-E Outlet 50 CHANNEL
FLUME SB-D FLUME SB-E 100 CHANNEL
FLUME SB-C FLUME SB-D 80 CHANNEL
FLUME SB-B FLUME SB-C 200 CHANNEL
FLUME SB-A FLUME SB-B 200 CHANNEL
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SB
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)
FC-SB-1
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1
FC-SB-2
SHEET 100 0.3300 0.011 0.012
CHANNEL 216 0.0200 0.023 10.00 10.79 8.571 0.007
Time of Concentration 0.1
FC-SB-3
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1
FC-SB-4
SHEET 100 0.3300 0.011 0.012
CHANNEL 216 0.0200 0.023 10.00 10.79 8.571 0.007
Time of Concentration 0.1
FC-SB-5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1
FC-SB-6
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1
FC-UD-ME-3
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
FC-UD-ME-2
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
FC-UD-ME-1
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
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CWK

Sub-Area

Identifier

Sub-Area Land Use and Curve Number Details

REFERENCE 3

T13 Final
OUTFALL FC-SB

Cover

Nye County, Nevada

Hydrologic

Sub-Area

Area

(ac)

Curve
Number

FC-SB-1

FC-SB-2

FC-SB-3

FC-SB-4

FC-SB-5

FC-SB-6

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

FC-UD-ME-3Desert shrub

Total Area /

FC-UD-ME-2Desert shrub

Total Area /

FC-UD-ME-1Desert shrub

Total Area /

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted
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Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number
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Curve Number
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SB
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
FLUME SB-E 50 0.036 0.33 4 2 :1
FLUME SB-D 100 0.036 0.33 4 2 :1
FLUME SB-C 80 0.036 0.33 4 2 :1
FLUME SB-B 200 0.023 0.05 4 2 1
FLUME SB-A 200 0.023 0.05 4 2 1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME SB-E 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SB-D 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SB-C 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SB-B 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
FLUME SB-A 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: OUTFALL FC-SA Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-SA-1 FLUME SA-D 0.56 63 0.1
FC-SA-2 FLUME SA-D 0.49 63 0.1
FC-SA-3 FLUME SA-E 0.59 63 0.1
FC-SA-4 FLUME SA-E 0.51 63 0.1
FC-SA-5 Outlet 0.3 63 0.1
FC-SA-6 Outlet 0.27 63 0.1
FC-UD-MW-3 FLUME SA-C 2.11 63 0.1
FC-UD-MW-2 FLUME SA-B 2.11 63 0.1
FC-UD-MW-1 FLUME SA-A 0.94 63 0.1

Total area: 7.88 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SA
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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CWK
Sub-Area
or Reach 2-Yr
Identifier (cfs)
SUBAREAS
FC-SA-1 .00
FC-SA-2 .00
FC-SA-3 .00
FC-SA-4 .00
FC-SA-5 .00
FC-SA-6 .00
FC-UD-MW-3 .00
FC-UD-MW-2 .00
FC-UD-Mw-1 .00
REACHES
FLUME SA-E .00
Down .00
FLUME SA-D .00
Down .00
FLUME SA-C .00
Down .00
FLUME SA-B .00
Down .00
FLUME SA-A .00
Down .00
OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

T13 Final
OUTFALL FC-SA
Nye County, Nevada

Cover

Watershed Peak Table

5-Yr

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

25-Yr
(cfs)
.08
.07
.08
.07
.00
.00

.02
.02

I

.87
.87

.72
.72

.43
.43

.13
.13

OO OO OO oo

Page

1

Peak Flow by Rainfall Return Period
100-

Yr

(cfs)

ww ww N

e

oo

.17
.32
.32
.59

.56
.56

.88
.88

.22
.22

.91
-90

.59
.59

.91
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-SA-1

FC-SA-2

FC-SA-3

FC-SA-4

FC-SA-5

FC-SA-6

FC-UD-MW-3

FC-UD-MW-2

FC-UD-MW-1

REACHES
FLUME SA-E

Down

FLUME SA-D

Down

FLUME SA-C

Down

FLUME SA-B

Down

FLUME SA-A

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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5-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

T13 Final
OUTFALL FC-SA
Nye County, Nevada

(

12

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

2

(
hr)

n/a

n/a

.04

04

04

04

03

04
04

04
04

04
04

04
04

5-Yr
cfs)

0.08

0.07

.00

.00

0.87

0.87

0.72
0.72

0.43
0.43

Page

Cover

12.

12.

12.

12.

12.

12.

12.

12.

12.

12

12

12

12

12

12

12

12

12

12

100-Yr
(cfs)
(hr)

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.37

.32

.19

.17

.32

.32

.59

.56

.56

.88
.88

.22
.22

.91
.90

.59
.59

.91
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SA
Nye County, Nevada

Sub-Area Summary Table

Sub-Area Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

FC-SA-1 .56 0.100 63 FLUME SA-D

FC-SA-2 .49 0.100 63 FLUME SA-D

FC-SA-3 .59 0.100 63 FLUME SA-E

FC-SA-4 .51 0.100 63 FLUME SA-E

FC-SA-5 .30 0.100 63 Outlet

FC-SA-6 .27 0.100 63 Outlet

FC-UD-MW-3 2.11 0.100 63 FLUME SA-C

FC-UD-MW-2 2.11 0.100 63 FLUME SA-B

FC-UD-MW-1 .94 0.100 63 FLUME SA-A

Total Area: 7.88 (ac)
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REFERENCE 3

CWK T13 Final
OUTFALL FC-SA
Nye County, Nevada

Cover

Reach Summary Table

Routing
Method

Receiving Reach

Reach Reach Length

Identifier Identifier (fov)
FLUME SA-E Outlet 50
FLUME SA-D FLUME SA-E 100
FLUME SA-C FLUME SA-D 80
FLUME SA-B FLUME SA-C 200
FLUME SA-A FLUME SA-B 200

WinTR-55, Version 1.00.10
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SA
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)
FC-SA-1
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1
FC-SA-2
SHEET 100 0.3300 0.011 0.012
CHANNEL 216 0.0200 0.023 10.00 10.79 8.571 0.007
Time of Concentration 0.1
FC-SA-3
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1
FC-SA-4
SHEET 100 0.3300 0.011 0.012
CHANNEL 216 0.0200 0.023 10.00 10.79 8.571 0.007
Time of Concentration 0.1
FC-SA-5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1
FC-SA-6
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1
FC-UD-MW-3
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
FC-UD-MW-2
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
FC-UD-MW-1
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
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CWK

Sub-Area

Identifier

Sub-Area Land Use and Curve Number Details

REFERENCE 3

T13 Final
OUTFALL FC-SA

Cover

Nye County, Nevada

Hydrologic

Sub-Area

Area

(ac)

Curve
Number

FC-SA-1

FC-SA-2

FC-SA-3

FC-SA-4

FC-SA-5

FC-SA-6

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

FC-UD-MW-3Desert shrub

Total Area /

FC-UD-MW-2Desert shrub

Total Area /

FC-UD-MW-1Desert shrub

Total Area /

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

WinTR-55, Version 1.00.10

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number

Curve Number
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(poor)

(poor)

(poor)

(poor)

(poor)

(poor)
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(poor)
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-SA
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
FLUME SA-E 50 0.036 0.33 4 2 :1
FLUME SA-D 100 0.036 0.33 4 2 :1
FLUME SA-C 80 0.036 0.33 4 2 :1
FLUME SA-B 200 0.023 0.05 4 2 1
FLUME SA-A 200 0.023 0.05 4 2 1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME SA-E 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SA-D 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SA-C 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SA-B 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
FLUME SA-A 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: Outfall FC-SW Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-Sw-1 FLUME SW-B 0.59 63 0.1
FC-Sw-2 FLUME SW-B 0.55 63 0.1
FC-SW-3 FLUME SW-A 0.83 63 0.1
FC-SW-4 FLUME SW-A 0.59 63 0.1
FC-SW-5 Outlet 0.53 63 0.1
FC-SW-6 Outlet 0.3 63 0.1
FC-UDW-3 FLUME SW-C 2.01 63 0.1
FC-UDW-2 FLUME SW-D 1.88 63 0.1
FC-UDW-1 FLUME SW-E 0.8 63 0.1

Total area: 8.08 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SW
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10
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10:08:59 AM



CWK
Sub-Area
or Reach 2-Yr
Identifier (cfs)
SUBAREAS
FC-Sw-1 .00
FC-SwW-2 .00
FC-SW-3 .00
FC-Sw-4 .00
FC-SW-5 .00
FC-SW-6 .00
FC-UDW-3 .00
FC-UDW-2 .00
FC-UDW-1 .00
REACHES
FLUME SW-A .00
Down .00
FLUME SW-B .00
Down .00
FLUME SW-C .00
Down .00
FLUME SW-D .00
Down .00
FLUME SW-E .00
Down .00
OUTLET .00

WinTR-55, Version 1.00.10

REFERENCE 3

T13 Final
Outfall FC-SW
Nye County, Nevada

Cover

Watershed Peak Table

5-Yr

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

25-Yr
(cfs)
0.08
0.08
0.12
0.08
0.07

.00
0.28

.01
.01

I

.81
.81

.66
.66

.38
.38

.11
.11

OO OO OO oo
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Peak Flow by Rainfall Return Period
100-

Yr

(cfs)
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e

oo

.52
.52

.63
.63

.92
.92

.67
.67

.50
.50

.03
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-SW-1

FC-SW-2

FC-SW-3

FC-SW-4

FC-SW-5

FC-SW-6

FC-UDW-3

FC-UDW-2

FC-UDW-1

REACHES
FLUME SW-A

Down

FLUME SW-B

Down

FLUME SW-C

Down

FLUME SW-D

Down

FLUME SW-E

Down

OUTLET

(cfs)

(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Hydrograph Peak/Peak Time Table

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

WinTR-55, Version 1.00.10

5-Yr
cfs)

.00

.00

.00

.00

.00

.00

.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

T13 Final
Outfall FC-SW
Nye County, Nevada

(

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

12.

2

(
hr)

04

04

04
04

04
04

04
04

04
04

5-Yr
cfs)

0.12

0.08

0.07

.00

0.28

0.26

0.11

0.81

0.81

0.66
0.66

0.38
0.38

Page

Cover
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12.

12.

12.

12

12

12

12

12

12

12

12

12

12

100-Yr
(cfs)
(hr)

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.52

.37

.33

.19

.26

.18

.50

.52

.52

.63
.63

.92
.92

.67
.67

.50
.50

.03
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CWK

Sub-Area
Identifier

REFERENCE 3

T13 Final Cover
Outfall FC-SW
Nye County, Nevada

Sub-Area Summary Table

Sub-Area
Description

FC-UDW-2
FC-UDW-1

Total Area:

WinTR-55, Version 1.00.10

Drainage Time of Curve Receiving
Area Concentration Number Reach
(ac) (hr)

.59 0.100 63 FLUME SW-
.55 0.100 63 FLUME SW-
.83 0.100 63 FLUME SW-
.59 0.100 63 FLUME SW-
.53 0.100 63 Outlet
.30 0.100 63 Outlet
2.01 0.100 63 FLUME SW-
1.88 0.100 63 FLUME SW-
.80 0.100 63 FLUME SW-
8.08 (ac)

Page 1

3/7/2016

10:08:59 AM



REFERENCE 3

CWK T13 Final
Outfall FC-SW
Nye County, Nevada

Cover

Reach Summary Table

Routing
Method

Receiving Reach

Reach Reach Length

Identifier Identifier (fov)
FLUME SW-A Outlet 50
FLUME SW-B FLUME SW-A 100
FLUME SW-C FLUME SW-B 80
FLUME SW-D FLUME SW-C 200
FLUME SW-E FLUME SW-D 200

WinTR-55, Version 1.00.10

Page

CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL

1

3/7/2016

10:08:59 AM



REFERENCE 3

CWK T13 Final Cover
Outfall FC-SW
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)

FC-SwW-1
SHEET 100 0.3300 0.011 0.012
CHANNEL 296 0.0200 0.023 10.00 10.79 9.136 0.009
Time of Concentration 0.1

FC-SwW-2
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1

FC-SwW-3
SHEET 100 0.3300 0.011 0.012
CHANNEL 393 0.0200 0.023 10.00 10.79 8.397 0.013
Time of Concentration 0.1

FC-SW-4
SHEET 100 0.3300 0.011 0.012
CHANNEL 245 0.0200 0.023 10.00 10.79 8.507 0.008
Time of Concentration 0.1

FC-SW-5
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

FC-SW-6
SHEET 100 0.3300 0.011 0.012
Time of Concentration 0.1

FC-UDW-3
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1

FC-UDW-2
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1

FC-UDW-1
SHEET 100 0.0500 0.011 0.026
SHALLOW 252 0.0100 0.944 0.043
Time of Concentration 0.1
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CWK

Sub-Area
Identifier

REFERENCE 3

T13 Final
Outfall FC-SW

Cover

Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Curve
Number

FC-SW-1

FC-SW-2

FC-SW-3

FC-SW-4

FC-SW-5

FC-SW-6

FC-UDW-3

FC-UDW-2

FC-UDW-1

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Desert shrub

Total Area /

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

Weighted

WinTR-55, Version 1.00.10

Curve

Curve

Curve

Curve

Curve

Curve

Curve

Curve

Page

Number

Number

Number

Number

Number

Number

Number

Number

Number

1

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

(poor)

Hydrologic  Sub-Area

Soil Area
Group (ac)
A .59
59

A .55
55

A .83
83

A .59
59

A .53
53

A 3
3

A 2.01
2.01

A 1.88
1.88

A 8
8
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REFERENCE 3

CWK T13 Final Cover
Outfall FC-SW
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fo)
FLUME SW-A 50 0.036 0.33 4 2 :1
FLUME SW-B 100 0.036 0.33 4 2 :1
FLUME SW-C 80 0.036 0.33 4 2 :1
FLUME SW-D 200 0.023 0.05 4 2 1
FLUME SW-E 200 0.023 0.05 4 2 1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME SW-A 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SW-B 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SW-C 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
FLUME SW-D 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
FLUME SW-E 0.0 0.000 0 4 0.05
0.5 19.637 2.5 6
1.0 68.870 6 8
2.0 266.230 16 12
5.0 1939.255 70 24
10.0 10038.029 240 44
20.0 56695 .699 880 84
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REFERENCE 3

WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: OUTFALL FC-W-A Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-w1 UpperDitch 0.98 63 0.1
FC-w2 LowerDitch 0.92 63 0.1
FC-W3 Outlet 0.49 63 0.1

Total area: 2.39 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0] 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>
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REFERENCE 3

CWK T13 Final Cover
OUTFALL FC-W-A
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:09:49 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-w1

FC-w2
FC-W3
REACHES
LowerDitch
Down
UpperDitch

Down

OUTLET

2-Yr
(cfs)
.00
.00
.00

.00
.00

.00
.00

.00

REFERENCE 3

T13 Final

Cover
OUTFALL FC-W-A
Nye County, Nevada

Watershed Peak Table

Peak Flow by Rainfall Return Period
100-

5-Yr

.00
.00

.00
.00

.00

WinTR-55, Version 1.00.10

25-Yr
(cfs)
0.14

0.13

.27
.27

.14
.14

O OO

Page

1

Yr

(cfs)

e

oo

.61
.58
.31

.18
.18

.61
.61

.49
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CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-w1

FC-w2

FC-W3

REACHES
LowerDitch

Down
UpperDitch

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

T13 Final

Cover
OUTFALL FC-W-A
Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

n/a
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5-Yr
cfs)

.00

.00
.00

.00
.00

.00

25-Yr
(cfs)
(hr)

12.04
12.04

0.07
12.04

12.04

12.04

12.04

11.98

Page

12.

12.

12.

12

12

12

12

.02

.03

.02

.02

1

.31

.18

.18

.61

.61

.49
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CWK

Sub-Area
Identifier

Total

Area:

REFERENCE 3

T13 Final Cover
OUTFALL FC-W-A
Nye County, Nevada

Sub-Area Summary Table

Drainage Time of Curve Receiving Sub-Area
Area Concentration Number Reach Description
(ac) (hr)

.98 0.100 63 UpperDitch

.92 0.100 63 LowerDitch

.49 0.100 63 Outlet
2.39 (ac)
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Reach
Identifier

REFERENCE 3

T13 Final Cover
OUTFALL FC-W-A
Nye County, Nevada

Reach Summary Table

LowerDitch
UpperDitch

Receiving Reach Routing
Reach Length Method
Identifier (fv)
Outlet 296 CHANNEL
LowerDitch 299 CHANNEL

WinTR-55, Version 1.00.10 Page 1
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CWK

Sub-Area
Identifier/

REFERENCE 3

T13 Final Cover
OUTFALL FC-W-A
Nye County, Nevada

Sub-Area Time of Concentration Details

Travel
Time

(hr)

Flow Mannings®s End Wetted
Length Slope n Area Perimeter Velocity
(fo) (ft/ft) (sq ft) (fo) (ft/sec)
100 0.3300 0.011
406  0.0200 0.023 10.00 10.79 8.675

CHANNEL

FC-w2
SHEET
CHANNEL

FC-W3
SHEET

Time of Concentration

100 0.3300 0.011

209 0.0200 0.023 10.00 10.79 8.294
Time of Concentration

100 0.3330 0.011

Time of Concentration
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10:09:50 AM
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CWK T13 Final Cover
OUTFALL FC-W-A
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

FC-w1 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-w2 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-W3 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1

3/7/2016

10:09:50 AM



CWK

Reach
Identifier

Reach
Length

(fo

REFERENCE 3

T13 Final
OUTFALL FC-W-A
Nye County, Nevada

Cover

Reach Channel Rating Details

Reach

Manning®s

Friction

Bottom

LowerDitch
UpperDitch

Reach
Identifier

296
299

0.023
0.023

Flow
(cfs)

Friction
Slope
(ft/fv)

LowerDitch

UpperDitch

0.0

N =
)

OOUINFL OO QO uUINF O
[cNololoNoié) o) Qoooou’m

N =

11281.721
71030.681

0.000
5.086
28.044
164.808
1806.779
11281.721
71030.681
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WinTR-55 Current Data Description

-—- Ildentification Data ---

User: CWK Date: 3/7/2016
Project: T13 Final Cover Units: English
SubTitle: FC-W-B Areal Units: Acres
State: Nevada

County: Nye
Filename: F:\Data\143418 - USEN T13 Design\Design\Calculations\Erosion\Water Erosion\TR-55 Model Runs - Fi

--— Sub-Area Data ---

Name Description Reach Area(ac) RCN Tc
FC-Ww4 FLUME WEST 0.67 63 0.1
FC-W5 Outlet 1.02 63 0.1
FC-W6 Outlet 0.62 63 0.1
FC-W7 Outlet 0.38 63 0.1

Total area: 2.69 (ac)

--- Storm Data --

Rainfall Depth by Rainfall Return Period

2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr -Yr
(in) (in) (in) (in) (in) (in) (in)
94 1.39 2.26 3.13 0 0 0
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:10:34 AM
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr 5-Yr 25-Yr 100-Yr -Yr -Yr
(in) (in) (in) (in) (in) (in)
.94 1.39 2.26 3.13 0 0

Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11

Dimensionless Unit Hydrograph: <standard>

WinTR-55, Version 1.00.10

Page 1 3/7/2016

10:10:34 AM
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Watershed Peak Table

Sub-Area Peak Flow by Rainfall Return Period
or Reach 2-Yr 5-Yr 25-Yr 100-Yr
Identifier (cfs) (cfs) (cfs) (cfs)
SUBAREAS
FC-W4 .00 .00 0.09 0.42
FC-W5 .00 .00 0.14 0.64
FC-W6 .00 .00 0.09 0.39
FC-w7 .00 .00 0.05 0.24
REACHES
FLUME WEST .00 .00 0.09 0.42
Down .00 .00 0.09 0.42
OUTLET .00 .00 0.38 1.68

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:10:34 AM



CWK

Sub-Area
or Reach
Identifier

SUBAREAS
FC-W4

FC-W5

FC-W6

FC-W7

REACHES
FLUME WEST

Down

OUTLET

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a

Hydrograph Peak/Peak Time Table

REFERENCE 3

T13 Final

FC-W-

Cover

B

Nye County, Nevada

Peak Flow and Peak Time (hr) by Rainfall Return Period
100-Yr
(cfs)
(hr)

2-Yr
cfs)

.00

.00

.00

.00

.00

(
(hr)

n/a

n/a

n/a

n/a

n/a

n/a
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5-Yr
cfs)

.00

.00

.00
.00

.00

25-Yr
(cfs)
(hr)

12.04

12.04

0.09
12.04

0.05
12.04

12.04

11.99

Page
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12.

12.

12.

12

12

.02

.02

1

-39

.24
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Sub-Area Summary Table

Sub-Area  Drainage Time of Curve Receiving Sub-Area

Identifier Area Concentration Number Reach Description
(ac) (hr)

FC-w4 .67 0.100 63 FLUME WEST

FC-W5 1.02 0.100 63 Outlet

FC-W6 .62 0.100 63 Outlet

FC-w7 .38 0.100 63 Outlet

Total Area: 2.69 (ac)

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:10:34 AM
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Reach Summary Table

Receiving Reach Routing
Reach Reach Length Method
Identifier Identifier (fov)
FLUME WEST Outlet 90 CHANNEL

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:10:34 AM
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Sub-Area Time of Concentration Details

Sub-Area Flow Mannings®s End Wetted Travel
Identifier/ Length Slope n Area Perimeter Velocity Time
(fov) (ft/fo) (sq ft) (fv) (ft/sec) (hr)
FC-W4
SHEET 100 0.3300 0.011 0.012
CHANNEL 444 0.0200 0.023 10.00 10.79 8.810 0.014
Time of Concentration 0.1
FC-W5
SHEET 100 0.3330 0.011 0.012
CHANNEL 512 0.0200 0.023 10.00 10.79 8.889 0.016
Time of Concentration 0.1
FC-w6
SHEET 90 0.3330 0.011 0.011
Time of Concentration 0.1
FC-w7
SHEET 90 0.3300 0.011 0.011
Time of Concentration 0.1

WinTR-55, Version 1.00.10 Page 1 3/7/2016 10:10:34 AM
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Sub-Area Land Use and Curve Number Details

Sub-Area
Area

(ac)

Curve
Number

Sub-Area Hydrologic

Identifier Land Use Soil
Group

FC-W4 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-W5 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-W6 Desert shrub (poor) A

Total Area / Weighted Curve Number

FC-W7 Desert shrub (poor) A

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1
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CWK T13 Final Cover
FC-W-B
Nye County, Nevada

Reach Channel Rating Details

Reach Reach Reach Friction Bottom Side
Identifier Length Manning®s Slope Width Slope
(fo) n (ft/ft) (fr)
FLUME WEST 90 0.036 0.33 4 2 :1
Reach End Top Friction
Identifier Stage Flow Area Width Slope
(fo) (cfs) (sq ft) (fo) (fr/ft)
FLUME WEST 0.0 0.000 0 4 0.33
0.5 32.230 2.5 6
1.0 113.039 6 8
2.0 436.973 16 12
5.0 3182.968 70 24
10.0 16475.771 240 44
20.0 93056.651 880 84
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Preface

Technical Release 55 (TR-55) presents simplified
procedures to calculate storm runoff volume, peak
rate of discharge, hydrographs, and storage volumes
required for floodwater reservoirs. These procedures
are applicable in small watersheds, especially urbaniz-
ing watersheds, in the United States. First issued by
the Soil Conservation Service (SCS) in January 1975,
TR-55 incorporates current SCS procedures. This
revision includes results of recent research and other
changes based on experience with use of the original
edition.

The major revisions and additions are:

¢ A flow chart for selecting the appropriate proce-
dure;

¢ Three additional rain distributions;

¢ Expansion of the chapter on runoff curve numbers;

¢ A procedure for calculating travel times of sheet
flow;

¢ Deletion of a chapter on peak discharges;

e Modifications to the Graphical Peak Discharge
method and Tabular Hydrograph method,

¢ A new storage routing procedure;

¢ Features of the TR-65 computer program; and

e Worksheets.

This revision was prepared by Roger Cronshey,
hydraulic engineer, Hydrology Unit, SCS,
Washington, DC; Dr. Richard H. McCuen, professor
of Civil Engineering, University of Maryland, College
Park, MD; Norman Miller, head, Hydrology Unit,
SCS, Washington, DC; Dr.Walter Rawls,
hydrologist, Agricultural Research Service,
Beltsville, MD; Sam Robbins (deceased), formerly
hydraulic engineer, SCS, South National Technical
Center (NTC), Fort Worth, TX; and Don Woodward,
hydraulic engineer, SCS, Northeast NTC, Chester,
PA. Valuable contributions were made by John
Chenoweth, Stan Hamilton, William Merkel, Robert
Rallison (ret.), Harvey Richardson, Wendell Styner,
other SCS hydraulic engineers, and Teresa Seeman.

Revised June 1986
Update of Appendix A January 1999

(210-VI-TR-55, Second Ed., June 1986)
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Metric conversions Definitions of symbols
The English system of units is used in this TR. To Symbol Unit Definition
convert to the International System of units (metric), a ft2 Cross sectional flow area
use the following factors: Am mi2 Drainage area
) . . . CN Runoff curve number
From English unit To metric unit Multiply by CN, Composite runoff curve
Acre Hectare 0.405 number
Square mile Square kilometer 2.59 CNp Pervious runoff curve number
Cubic feet per second Cubic meters per second  0.0283 Efax Maximum stage
Inch Millimeter 254 F, Pond and swamp adjustment
Feet per second Meters per second 0.3048 factor
Acre-foot Cubic meter 1233.489 H, ft Head over weir crest
Cubic foot Cubic meter 0.0283 L, in Initial abstraction
L ft Flow length
L, ft Weir crest length
Perform rounding operations as appropriate to indi- m Numlger ,Of flow segments .
cate the same level of precision as that of the original n . Ma.nmng s roughness coefficient
measurement. For example: P mn Rainfall . .

1. A stream discharge is recorded in cubic feet per Pinp . Percent imperviousness
second with three significant digits. Py mn Two-ygar frequency, 24-hour

2. Convert stream discharge to cubic meters per ramfall.
second by multiplying by 0.0283. Py ft Wetted perimeter .

3. Round to enough significant digits so that, when a ft¥/s (cfs) Hydr(?graph cpordmate
converting back to cubic feet per second, you i ft%/s (cfs) Peak inflow dls.charge
obtain the original value (step 1) with three signifi- % ft¥/s (cfs) Peak OPtﬂOW discharge
cant digits. ap ft3/s (cfs) Peak discharge

Qs csm/in Tabular hydrograph unit
discharge
Ay csm/in Unit peak discharge
Q in Runoff
r ft Hydraulic radius
R Ratio of unconnected
impervious area to total
impervious area
] ft/ft Slope of hydraulic grade line
S in Potential maximum retention
after runoff begins
t hr Hydrograph time
T. hr Time of concentration
T, hr Time to peak
T, hr Travel time
\% ft/s Average velocity
Vi acre-ft, ft3 Runoff volume
or water-
shed-inch
Vs acre-ft, ft3 Storage volume
or water-
shed-inch

iv (210-VI-TR-55, Second Ed., June 1986)
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Chapter 1

Introduction

The conversion of rural land to urban land usually
increases erosion and the discharge and volume of
storm runoff in a watershed. It also causes other
problems that affect soil and water. As part of pro-
grams established to alleviate these problems, engi-
neers increasingly must assess the probable effects of
urban development, as well as design and implement
measures that will minimize its adverse effects.

Technical Release 55 (TR-55) presents simplified
procedures for estimating runoff and peak discharges
in small watersheds. In selecting the appropriate
procedure, consider the scope and complexity of the
problem, the available data, and the acceptable level of
error. While this TR gives special emphasis to urban
and urbanizing watersheds, the procedures apply to
any small watershed in which certain limitations are
met.

Effects of urban development

An urban or urbanizing watershed is one in which
impervious surfaces cover or will soon cover a consid-
erable area. Impervious surfaces include roads, side-
walks, parking lots, and buildings. Natural flow paths
in the watershed may be replaced or supplemented by
paved gutters, storm sewers, or other elements of
artificial drainage.

Hydrologic studies to determine runoff and peak
discharge should ideally be based on long-term sta-
tionary streamflow records for the area. Such records
are seldom available for small drainage areas. Even
where they are available, accurate statistical analysis
of them is usually impossible because of the conver-
sion of land to urban uses during the period of record.
It therefore is necessary to estimate peak discharges
with hydrologic models based on measurable water-
shed characteristics. Only through an understanding of
these characteristics and experience in using these
models can we make sound judgments on how to alter
model parameters to reflect changing watershed
conditions.

Urbanization changes a watershed’s response to
precipitation. The most common effects are reduced
infiltration and decreased travel time, which signifi-
cantly increase peak discharges and runoff. Runoff is
determined primarily by the amount of precipitation
and by infiltration characteristics related to soil type,
soil moisture, antecedent rainfall, cover type, impervi-

ous surfaces, and surface retention. Travel time is
determined primarily by slope, length of flow path,
depth of flow, and roughness of flow surfaces. Peak
discharges are based on the relationship of these
parameters and on the total drainage area of the
watershed, the location of the development, the effect
of any flood control works or other natural or
manmade storage, and the time distribution of rainfall
during a given storm event.

The model described in TR-55 begins with a rainfall
amount uniformly imposed on the watershed over a
specified time distribution. Mass rainfall is converted
to mass runoff by using a runoff curve number (CN).
CN is based on soils, plant cover, amount of impervi-
ous areas, interception, and surface storage. Runoff is
then transformed into a hydrograph by using unit
hydrograph theory and routing procedures that de-
pend on runoff travel time through segments of the
watershed.

For a description of the hydrograph development
method used by SCS, see chapter 16 of the SCS Na-
tional Engineering Handbook, Section 4—Hydrology
(NEH-4) (SCS 1985). The routing method (Modified
Att-Kin) is explained in appendixes G and H of draft
Technical Release 20 (TR-20) (SCS 1983).

Rainfall

TR-55 includes four regional rainfall time distributions.
See appendix B for a discussion of how these distribu-
tions were developed.

All four distributions are for a 24-hour period. This
period was chosen because of the general availability
of daily rainfall data that were used to estimate 24-
hour rainfall amounts. The 24-hour duration spans
most of the applications of TR-55.

One critical parameter in the model is time of concen-
tration (T,), which is the time it takes for runoff to
travel to a point of interest from the hydraulically most
distant point. Normally a rainfall duration equal to or
greater than T. is used. Therefore, the rainfall distribu-
tions were designed to contain the intensity of any
duration of rainfall for the frequency of the event
chosen. That is, if the 10-year frequency, 24-hour
rainfall is used, the most intense hour will approxi-
mate the 10-year, 1-hour rainfall volume.
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Runoff By increasing runoff and decreasing travel times,

To estimate runoff from storm rainfall, SCS uses the
runoff curve number (CN) method (see chapters 4
through 10 of NEH-4, SCS 1985). Determination of CN
depends on the watershed’s soil and cover conditions,
which the model represents as hydrologic soil group,
cover type, treatment, and hydrologic condition.
Chapter 2 of this TR discusses the effect of urban
development on CN and explains how to use CN to
estimate runoff.

Time parameters

Chapter 3 describes a method for estimating the pa-
rameters used to distribute the runoff into a
hydrograph. The method is based on velocities of flow
through segments of the watershed. Two major param-
eters are time of concentration (T.) and travel time of
flow through the segments (T,). These and the other
parameters used are the same as those used in ac-
cepted hydraulic analyses of open channels.

Many methods are empirically derived from actual
runoff hydrographs and watershed characteristics. The
method in chapter 3 was chosen because it is basic;
however, other methods may be used.

Peak discharge and hydrographs

Chapter 4 describes a method for approximating peak
rates of discharge, and chapter 5 describes a method
for obtaining or routing hydrographs. Both methods
were derived from hydrographs prepared by proce-
dures outlined in chapter 16 of NEH-4 (SCS 1985). The
computations were made with a computerized SCS
hydrologic model, TR-20 (SCS 1983).

The methods in chapters 4 and 5 should be used in
accordance with specific guidelines. If basic data are
improperly prepared or adjustments not properly
used, errors will result.

Storage effects

Chapter 6 outlines procedures to account for the effect
of detention-type storage. It provides a shortcut
method to estimate temporary flood storage based on
hydrologic data developed from the Graphical Peak
Discharge or Tabular Hydrograph methods.

urbanization can be expected to increase downstream
peak discharges. Chapter 6 discusses how flood deten-
tion can modify the hydrograph so that, ideally, down-
stream peak discharge is reduced approximately to the
predevelopment condition. The shortcuts in chapter 6
are useful in sizing a basin even though the final design
may require a more detailed analysis.

Selecting the appropriate
procedures

Figure 1-1 is a flow chart that shows how to select the
appropriate procedures to use in TR-55. In the figure,
the diamond-shaped box labeled “Subareas required?”
directs the user to the appropriate method based on
whether the watershed needs to be divided into subar-
eas. Watershed subdivision is required when signifi-
cantly different conditions affecting runoff or timing
are present in the watershed—for example, if the
watershed has widely differing curve numbers or
nonhomogeneous slope patterns.
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Figure 1-1 Flow chart for selecting the appropriate procedures in TR-55.
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Limitations

To save time, the procedures in TR-55 are simplified
by assumptions about some parameters. These simpli-
fications, however, limit the use of the procedures and
can provide results that are less accurate than more
detailed methods. The user should examine the sensi-
tivity of the analysis being conducted to a variation of
the peak discharge or hydrograph. To ensure that the
degree of error is tolerable, specific limitations are
given in chapters 2 through 6. Additional general
constraints to the use of TR-55 are as follows:

¢ The methods in this TR are based on open and
unconfined flow over land or in channels. For large
events during which flow is divided between sewer
and overland flow, more information about hydrau-
lics than is presented here is needed to determine
T.. After flow enters a closed system, the discharge
can be assumed constant until another flow is
encountered at a junction or another inlet.

¢ Both the Graphical Peak Discharge and Tabular
Hydrograph methods are derived from TR-20 (SCS
1983) output. Their accuracy is comparable; they
differ only in their products. The use of T. permits
them to be used for any size watershed within the
scope of the curves or tables. The Graphical
method (chapter 4) is used only for hydrologically
homogeneous watersheds because the procedure
is limited to a single watershed subarea. The Tabu-
lar method (chapter 5) can be used for a heteroge-
neous watershed that is divided into a number of
homogeneous subwatersheds. Hydrographs for the
subwatersheds can be routed and added.

¢ The approximate storage-routing curves (chapter
6) should not be used if the adjustment for ponding
(chapter 4) is used. These storage-routing curves,
like the peak discharge and hydrograph proce-
dures, are generalizations derived from TR-20
routings.
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Estimating Runoff

SCS runoff curve number method

The SCS Runoff Curve Number (CN) method is de-
scribed in detail in NEH-4 (SCS 1985). The SCS runoff
equation is

[eq. 2-1]
where

Q =runoff (in)

P =rainfall (in)

S = potential maximum retention after runoff
begins (in) and

[, =initial abstraction (in)

Initial abstraction (I,) is all losses before runoff
begins. It includes water retained in surface depres-
sions, water intercepted by vegetation, evaporation,
and infiltration. I, is highly variable but generally is
correlated with soil and cover parameters. Through
studies of many small agricultural watersheds, I, was
found to be approximated by the following empirical
equation:

I, =0.2S [eq. 2-2]
By removing I, as an independent parameter, this
approximation allows use of a combination of S and P
to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives:

_(p-028)
Q= m [eq. 2-3]

S is related to the soil and cover conditions of the

watershed through the CN. CN has a range of 0 to 100,

and S is related to CN by:

_ 1000
CN

S -10 [eq. 2-4]

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN’s and rainfall.

Factors considered in determin-
ing runoff curve numbers

The major factors that determine CN are the hydro-
logic soil group (HSG), cover type, treatment, hydro-
logic condition, and antecedent runoff condition
(ARC). Another factor considered is whether impervi-
ous areas outlet directly to the drainage system (con-
nected) or whether the flow spreads over pervious
areas before entering the drainage system (uncon-
nected). Figure 2-2 is provided to aid in selecting the
appropriate figure or table for determining curve
numbers.

CN’s in table 2-2 (a to d) represent average antecedent
runoff condition for urban, cultivated agricultural,
other agricultural, and arid and semiarid rangeland
uses. Table 2-2 assumes impervious areas are directly
connected. The following sections explain how to
determine CN’s and how to modify them for urban
conditions.

Hydrologic soil groups

Infiltration rates of soils vary widely and are affected
by subsurface permeability as well as surface intake
rates. Soils are classified i