CAMELOT LANDFILL
CITY OF LEWISVILLE, DENTON COUNTY
TCEQ PERMIT NO. MSW-1312B

MAJOR PERMIT AMENDMENT APPLICATION

VOLUME 3 OF 6

Prepared for
City of Farmers Branch

March 2012

‘, Y
2" JEFFREY P. YOUNG '

Prepared by

Weaver Boos Consultants, LLC-Southwest
TBPE Registration No. F-3727
6420 Southwest Boulevard, Suite 206
Fort Worth, Texas 76109
817-735-9770

WBC Project No. 1339-351-11-02-6B

This document is intended for permitting purposes only.




CAMELOT LANDFILL
CITY OF LEWISVILLE, DENTON COUNTY, TEXAS
TCEQ PERMIT NO. MSW-1312B

MAJOR PERMIT AMENDMENT APPLICATION
VOLUME 3 OF 6

CONTENTS

PART III - SITE DEVELOPMENT PLAN
APPENDIX IIIF — Surface Water Drainage Plan

Weaver Boos Consultants, LLC-Southwest
QACITY OF FARMERS BRANCINEXPANSION 2010\WOLUME COVERS & TOCS\VOL 3 COVER.DOC Rev. 0,3/23/12

11




CAMELOT LANDFILL
CITY OF LEWISVILLE, DENTON COUNTY
TCEQ PERMIT NO. MSW-1312B

MAJOR PERMIT AMENDMENT APPLICATION
PART Ill - SITE DEVELOPMENT PLAN

APPENDIX {lIF
SURFACE WATER DRAINAGE PLAN

Prepared for
City of Farmers Branch
mﬂ%’ﬁ.\%’&"ﬁa
February 2012 e 3 ? £ *1%
n""‘a 2 _'».? e\‘??
o ., ¥ '
& .: +* ?’y
------------- ['¢
,,,,, 2,
NEVZAT TURAN ?
.............................. gorees
84058 i, &
L e
asERr RS L -28 -1
IONRL ¥l

Prepared by

Weaver Boos Consultants, LLC-Southwest
TBPE Registration No. F-3727
6420 Southwest Boulevard, Suite 206
Fort Worth, Texas 76109
817-735-9770

WBC Project No. 1339-351-11-02-6B.6




CONTENTS

1 INTRODUCTION IH1F-1
2 STORMWATER MANAGEMENT IITF-2
2.1 Drainage System Layout 1IF-2
2.2 FErosion and Sedimentation Control Plan 1IIF-3
2.3 Stormwater System Maintenance Plan 1IF-4
3 DRAINAGE SYSTEM DESIGN I1IF-6
3.1 Methodology 1IF-6
3.2  Hydrologic Analysis 11IF-6
3.2.1 Description of Computer Program HIF-6
3.2.2 Watershed Subareas and Schematization 1IIF-6
3.2.3 Time Step 1IF-7
3.2.4 Hypothetical Precipitation HIF-7
3.2.5 Precipitation Losses aIr-7
3.2.6 Hydrograph Information 1IE-7
3.3  Hydraulic Analysis IF-9
3.3.1 Swale and Channel Analysis HIF-9
3.3.2 Drainage Letdown Structure (or Chute) Analysis IIF-10
3.3.3 Hydraulic Analysis of The Elm Fork Trinity River HIF-10
4 DRAINAGE PATTERNS 1F-11
4.1 Regional Drainage Information NIF-11
4.2 Site Drainage Patterns HIr-12
4.3  Effect of Site Development on Drainage from the Site NIF-13
4.3.1 Comparison of Existing Permitted and Updated Permitted
Conditions HIF-13
4.3.2 Peak Flow Rates IIF-15
4.3.3 Volumes HIF-15
4.3.4 Velocities IIIF-16
4.3.5 Floodplain HIF-16
4.4 Summary IIF-16
-3~

Weaver Boos Consultants, LLC—Southwest
ONCHTY OF FARMERS BRANCE\EXPANSION 2010\PART INAFF HIFAPPENDIX IHTF.DOC Rev, 0, 2/21/12

- Appendix I3[F
HIF-ii




CONTENTS (Continued)

DRAWINGS

HIF.1 — Drainage Structure Plan

HIF.2 — Post-Development Drainage Area Plan
[HIE.3 — Post-Development Offsite Drainage Areas
ITIF.4 — Perimeter Drainage Plan

IIIF.5 — Perimeter Channel Profile
1IIF.6 — Perimeter Channel Profile
[IF.7 — Perimeter Channel Profile
[IF.8 — Perimeter Channel Profile
IHF.9 — Drainage Details

IIIF.10 — Drainage Details

IIIF.11 — Drainage Details

1IIF.12 - Drainage Details

HIF.13 — Pond P1 Plan

HIF.14 — Pond P1 Sections

[HE.15 - Pond P2 Plan

IIF.16 — Pond P2 Sections

IIIF.17 — Pond P3 Plan

IIIF.18 — Pond P3 Sections

IIIF.19 — Pond Outlet Structure Details
[IIF.20 — Pond Outlet Structure Details

APPENDIX 11IF-A
Post-Development Condition Hydrologic Calculations

APPENDIX IIIF-B
Perimeter Channel, Detention Pond, and Culvert Design DO

APPENDIX 11IF-C
Final Cover Erosion Control Structure Design

APPENDIX IHF-D
Erosion Layer Evaluation

APPENDIX IIIF-E
Permitted Landfill Condition Hydrologic Calculations

APPENDIX HIF-F
Erosion Control Plan for All Phases of Landfill Operation

Weaver Boos Consultants, LLC—-Southwest
QACTTY OF FARMERS BRANCH\EXPANSION 201 (\PART HIAPP IHF\APPENDIX HIF.DOC Rev. 0, 2/21/12

Appendix IITF
HIF-iii




TABLES AND FIGURES

Tables
4-1 Flow Rates, Drainage Areas, Hydrograph Time to Peak Values, Runoff

Volumes, and Velocities for the 25-Year Design Storm Event ITTF-18
4-2  100-Year Floodplain Elevation Comparison ITTF-19
Figures

4.1 Site Location Map

4.2 Regional Watershed Map

4.3 Offsite Drainage Area Map

44  Site Drainage Patterns

4.5 Site Drainage Patterns Runon/Runoff
4,6  Permitted 100-Year Floodplain

4.7  Post-Development 100-Year Floodplain

SN g
f“%\?ﬁ; QF 7& %2?2
< T4,

Weaver Boos Consultants, LLC-Southwest
ONCITY OF FARMERS BRANCH\EXPANSION 20J0\FPART IIDAPP HIF\APPENDIY HHTF.DOC Rev. 0, 2/21/12

Appendix IHIF
HIF-1v




1 INTRODUCTION

The Surface Water Drainage Plan is prepared as part of a
permit amendment application for the Camelot Landfill
consistent with Title 30 Texas Administrative Code (TAC)
Chapter 330. This plan addresses surface water drainage
design and erosion control. Permit level plans and details
are presented for the proposed drainage system in this
appendix. This appendix also includes a demonstration consistent with Title 30 TAC
§330.305(a) that the proposed landfill development will not adversely alter permitted
drainage patterns. Parts VII, Section 11.1 and Appendix I/IIC include a demonstration
showing that the site is in compliance with the floodplain location restriction. The 100-
vear floodplain as defined by the Federal Emergency Management Agency (FEMA) and
the United States Army Corps of Engineer (USACE) is shown in Appendix IIIO.
Appendix ITTO contains excerpts from the Conditional Letter of Map Revision (CLOMR)
request and the Trinity River Corridor Development Certificate (CDC) application
developed for the continued development of the Camelot Landfill.

This appendix includes the design of the final cover erosion layer and drainage structures
(i.e., chutes and swales), perimeter drainage channels, detention ponds, as well as
hydrologic calculations. Consistent with Title 30 TAC §330.63(c) and §330.305(b) and
(c), these facilities are designed to convey run-off produced from the 25-year storm event.
In addition, an Erosion Control Plan for all phases of landfill development is included in
Appendix IIIF-F. All drainage facilities will be constructed and maintained in accordance
with this plan.

This appendix also includes (Section 4) a demonstration that shows that the proposed
landfill development will not adversely alter the existing permitted drainage patterns. As
noted in Section 4, the proposed condition represents the proposed configuration of the
site after the landfill has been completely developed. Consistent with Title 30 TAC
§330.63(c)(1XC), §330.63(c)(1XD)(ii), and §330.305(a), the proposed completion
condition is compared to the existing permitted condition to demonstrate that the
continued development of the Camelot Landfill will not adversely alter the existing
permitted drainage patterns.

To provide a complete comparison between the proposed condition and the existing
permitted condition, the existing permitted condition was updated to include the
expanded permit boundary and to incorporate analysis methods consistently accepted by
the TCEQ. These updates are discussed in Section 4.
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2 STORMWATER MANAGEMENT

2.1 Drainage System Layout

Stormwater runoff collected in swales located on the top dome and sideslopes of the
landfill will be conveyed to drainage letdown structures (chutes) down the slopes to the
perimeter channels. The perimeter channels collect runoff from drainage letdowns and
conveys the runoff to stormwater detention ponds. The perimeter channels, will be
constructed before fill is placed above existing grade in each adjacent landfill sector. The
perimeter drainage system will be constructed in the general sequence shown on Parts I/II
Drawings I/IIA-4 through IIIA-7. As shown on Drawing IIIF.1 — Drainage Structure
Plan, runoff generated from the majority of the developed areas will be discharged into
one of three detention ponds to be attenuated before being discharged into the Elm Fork
of the Trinity River (Elm Fork) or Midway Branch.

Pond P1 receives runoff from the northern portion of the developed landfill and
discharges into a natural channel which conveys offsite flow from off-site Area O1 (refer
to Figure 4.3 for off-site drainage arcas) through an existing culvert under the landfill
access road. This flow then merges with runoff from offsite Areas O1A, O2, and O3, and
onsite Drainage Area S6 (refer to Figure IIIF.2 for onsite drainage areas), and exits the
permit boundary at location DCP1 (refer to Figure 4.4). Off-site Drainage Area O4
merges with runoff from discharge point DCP1 in Midway Branch and re-enters the
permit boundary from the east. Runoff from two drainage areas within the permit
boundary (A6 and S8) merges with the flow in Midway Branch and exits the permit
boundary again at discharge point DCP2.

Runoff from the remainder of the landfill development is collected in Ponds P2 and P3.
Discharge from these ponds merges and exists the permit boundary to the south through
an existing outfall channel directly into the Elm Fork at discharge point DCP3.
Consistent with the existing permitted drainage layout, two post-development drainage
areas, S9 and S10 (refer to Drawing IITF.2), flow directly off the permit boundary into the
Elm Fork at locations DCP5 and DCP4, respectively. Similarly, discharges at locations
DCP6, DCP7, and DCP8 do not collect any runoff from the proposed landfill
development and flow directly off the west side of the permit boundary, into offsite
Drainage Area OS5, and ultimately into the Elm Fork.

The facility has been designed to prevent discharge of pollutants into waters of the State
or waters of the United States, as defined by the Texas Water Code and the Federal Clean
Water Act, respectively. Camelot Landfill has a current Texas Pollution Discharge
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Elimination System (TPDES) multi-sector general permit (MSGP) for industrial activity
as stipulated under Section 402 of the Clean Water Act and under Chapter 26 of the
Texas Water Code, the TPDES program. A copy of the multi-sector permit is included in
Parts I/II, Appendix I/IIG. Any stormwater that has become contaminated by contact with
the working face or with leachate will be handled in accordance with Appendix IIIC —
Leachate and Contaminated Water Management Plan. The facility maintains a current
Stormwater Pollution Prevention Plan prepared consistent with the provisions of TPDES
MSGP TXR050000.

2.2 Erosion and Sedimentation Control Plan

The Camelot Landfill will use various interim and permanent erosion and sedimentation
controls during all phases of site development to provide effective erosion stability for the
external sideslopes and top dome surfaces. The interim controls will be used around
active areas and external embankment sideslopes and top dome surfaces. These controls
will include temporary letdown structures, soil berms, and seeding of intermediate cover
areas to minimize the erosion potential. These interim controls will be used during all
phases of landfill development to provide effective erosion stability for the external
sideslopes and top dome surfaces until final cover is installed. Refer to Appendix IIIF-F
— Erosion Control Plan for All Phases of Landfill Operation for more information.

Permanent controls include swales and chutes that will be constructed upon completion
of the final cover installation. As part of the final cover construction, an erosion layer
capable of sustaining vegetation will be constructed. Areas that receive final cover will
be vegetated in accordance with Appendix 1IIJ — Closure Plan upon completion of final
cover placement. Final cover vegetation will protect the erosion layer soil against erosive
runoff velocities. A soil loss and sheet flow velocity demonstration for the erosion layer
is included in Appendix IIIF-D. The erosion layer will include a vegetation layer that
provides for a 90 percent ground coverage, to keep soil loss below the required design
values. If there are areas that do not maintain at least 90 percent vegetative coverage,
vegetation in these areas will be reestablished to maintain at least 90 percent vegetative
cover.

Erosion will be controlled by vegetation in drainage structures with flow velocities less
than or equal to 5 feet per second (fps). For drainage structures with flow velocities
greater than 5 fps, rock riprap, gabions, or other surface reinforcing materials as designed
will be used for surface reinforcement.

During site development, non-structured and structural best management practices
(BMPs) will be employed to control erosion and sedimentation ponds will be installed to
prevent sediment discharge from the site, BMPs may include the use of temporary rock
riprap, silt fences, straw bales, check dams, interceptor swales and berms, temporary and
permanent seeding and sodding, surface roughening, matting and mulching, sediment
traps, and surface wetting for dust control (refer to Appendix IIIF-F for more
information).
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Rumoff volume (25-year, 24-hour storm event) from the active fill area (i.e., working face
of the landfill operation) will be contained by the containment berm (refer to Part III,
Appendix IlIC — Leachate and Contaminated Water Management Plan for details) to
prevent potential discharge of contaminated runoff from the site.

2.3 Stormwater System Maintenance Plan

In accordance with Title 30 TAC §330.305(e)(1), the constructed stormwater systems
such as channels, drainage swales, and chutes will be repaired and restored in the event of
wash-out or failure from extreme storm events. Stormwater BMPs installed during all
phases of landfill development will also be replaced or repaired in the event of failure.
Excessive sediment will be removed, as needed, so that the drainage structures, such as
the perimeter channels and detention ponds, function as designed. Site inspections by
landfill personnel will be performed weekly or within 24 hours after any significant
rainfall event of 0.5 inches or more, or as soon as the areas are accessible.
Documentation of the inspection will be included in the Site Operating Record.

The following items will be evaluated during the inspections as further discussed in
Appendix [IIF-F and Part IV — SOP:

» Erosion of daily and intermediate cover areas, final cover areas, perimeter ditches,
chutes, swales, detention ponds, berms, and other drainage features.

o Secttlement of intermediate cover areas, final cover areas, perimeter ditches,
chutes, swales, and other drainage features.

e Silt and sediment build-up in perimeter ditches, chutes, swales, and detention
ponds. Removed silt and sediment used as daily cover or to replenish
intermediate cover soils.

e Obstructions in drainage features.

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

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

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

Maintenance activities will consist of the following, as needed:

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

* Replacement or repair of riprap or other surface lining materials.
e Placement of additional riprap in eroded areas.
o Removal of obstructions from drainage features.

s Removal of silt and sediment build-up from drainage features.

® Repairs to erosion and sedimentation controls.

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

3.1 Methodology

Drainage calculations for the final cover system erosion control structures and perimeter
drainage system are based on the peak flow rates resulting from the 25-year frequency
rainfall event for the areca. The United States Army Corps of Engineers (USACE) HEC-1
computer program was used to compute peak flow rates produced from the design storm.
The hydraulic methods employed in this study are consistent with those presented in the
TCEQ Guidelines for Preparing a Surface Water Drainage Report for Municipal Solid
Waste Facility (RG-417, August 2006) and TxDOT Bridge Division Hydraulic Manual,
December 1985.

Water surface profiles were determined for the perimeter channels using the Channel
Analysis Program (HYDROCALC HYDRAULICS Version 1.2a for Windows, Dodson
& Associates, 1996) that is based on Manning's formula for uniform flow. The perimeter
channels are designed to collect and route runoff from the 25-year frequency storm event
to the detention ponds.

3.2 Hydrologic Analysis
3.2.1 Description of Computer Program

HEC-1 was developed by the USACE Hydrologic Engineering Center to simulate the
surface runoff response of a watershed. The HEC-1 model represents a watershed as a
network of hydrologic and hydraulic components. The modeling process results in the
computation of stream-flow hydrographs at desired locations in the watershed. The
hydrologic analysis for the post-development condition is presented in Appendix IITF-A.
The hydrologic analysis for the permitted landfill completion condition is included in
Appendix IIIF-E.

3.2.2 Watershed Subareas and Schematization

The landfill areas that contribute flow to each detention pond were delineated into
subareas to derive peak flow rates for the design of the perimeter channel and final cover
drainage letdowns. Hydrographs are developed for each subarea and appropriately
combined and routed through the swales and perimeter channels. The subareas are shown
on Drawing IlIF.2 — Post-Development Drainage Area Plan as well as in Appendix
ITIF-E for the permitted completion condition.
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Offsite areas (arcas outside the permit boundary) incorporated into the hydrologic
analyses as appropriate have been delineated using topography obtained from the North
Central Texas Council of Governments (NCTOG) compiled from aerial photography
flown from January to March 2007. The offsite drainage area delineation is shown on
Figure 4.3 for the post-development discharge analysis. The offsite areas are also
included in the hydrologic analysis for the permitted landfill completion condition, as
shown in Appendix IIIF-E.

3.2.3 Time Step

The time step, or the program computation interval, is the time interval at which the flow
rates for the hydrographs are generated by the program. Time step used for a design
storm event hydrograph generation is 5 minutes.

3.2.4 Hypothetical Precipitation

The hypothetical precipitation for the hydrologic analysis is consistent with the currently
permitted hypothetical precipitation data. The hypothetical storm data was obtained from
the National Weather Service (NWS) Technical Paper 40 (TP-40) (NWS, 1961) and
NOAA Technical Memorandum NW3 Hydro-35 for the project area. For the design
storm event analysis, a return period (frequency) of 25 years and a duration of 24 hours is
used. The precipitation is assumed to be evenly distributed over the entire area modeled
for each time interval.

3.2.5 Precipitation Losses

Precipitation losses (the precipitation that does not contribute to the runoff) are calculated
using the Soil Conservation Service (SCS) Curve Number (CN) method. CN is a
function of soil cover, land use, and antecedent moisture conditions. A CN of 86 was
selected to represent the final cover sideslopes, and a CN of 84 was selected for final
cover top dome surfaces. A CN of 100 was used for the detention pond areas. Further
discussion on selection of CN values is provided in Appendices IIF-A and IIIF-E for
post-development and permitted landfill completion conditions, respectively.

3.2.6 Hydrograph Information

Two different types of hydrograph generation methods have been used in the drainage
analyses: distributed runoff methods and the Snyder unit hydrograph method using the
Espey “10-Minute” method for parameter estimation. Muskingum-Cunge and pond
storage discharge methods were used for hydrograph routings. Example hydrograph
development information for both distributed runoff and Snyder unit hydrograph methods
is provided in Appendix HIF-A.

Distributed Runoff Methods

The distributed runoff method (e.g., kinematic wave method) is applicable to smail-water
catchments with uniformly sloped overland flow plains that drain into channels. Landfill
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final cover areas consist of relatively short (typically 120 feet on 4H:IV sideslopes)
overland flow lengths that drain into landfill final cover swales. Distributed runoff
estimation methods are applicable to landfill final cover areas because of the following:

e These methods were developed for uniform slopes that drain to collection
channels. For a landfill final cover area, this translates to an overland flow
segment of final cover that drains to a swale.

o These methods were developed for a network of relatively small drainage areas.
Typically, to design the various perimeter channels, landfill drainage areas need to
be subdivided to determine a peak flow at several points.

o These methods are also inherently conservative because it is based on watershed
dimensions as opposed to other methods that use empirical information. Also,
this method is conservative because flow attenuation is not accounted for.

o This method is also more conservative than the rational method because
watershed lag time is computed as a function of real flow time without any
limitations such as using a minimum time of concentration (i.e., 10 minutes),
which is common practice for the rational method.

The kinematic wave method has been used for estimating peak runoff rates from the
landfill final cover areas. A hydrograph from each drainage area with channelized flow
(e.g., landfill final cover areas to swales) was developed using the kinematic wave
method to simulate both overland and channelized flow. This method utilizes a
simplified form of the energy equation and is based on the characteristics of the drainage
area, swale, or channel. This method uses physical (measurable} characteristics (e.g.,
flow lengths, slopes, surface roughness coefficients, channel cross sections) of a
watershed to estimate peak discharges.

Snyder Unit Hvdrograph Method

The Snyder unit hydrograph method has been used mainly for non-landfill drainage areas
(e.g., offsite drainage arcas). The method is applicable to drainage areas with a wide
range of characteristics. Several different methods have been developed to estimate
Snyder unit hydrograph parameters (watershed lag and peaking coefficient). Espey “10-
Minute” method was used in this project to estimate Snyder unit hydrograph parameters.
The Espey “10-Minute” method was developed using flow records from 41 different
watersheds in Texas and other states. The main advantage of the Espey “10-Minute”
method is that it is one of the best methods for small-size drainage areas.

Hvdrograph Routing

The Muskingum-Cunge Method (RD record in HEC-1) was used for routing of the flood
wave through the drainage channels. This method is capable of accounting for
hydrograph attenuation based on physical channel properties such as length, bottom
slope, channel shape, and channel roughness.
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Hydrographs at pond outlets were generated by routing the combined incoming flow
hydrographs through the ponds. Pond routings (RS - Storage Routing record in HEC-1)
were performed by using storage/elevation relationships for each pond by defining pond
surface area versus depth. Additionally, discharge structure (low level outlet and
spillway) characteristics of each pond are used for pond routing.

3.3 Hydraulic Analysis
3.3.1 Swale and Channel Analysis

Drainage structure details are illustrated on Drawings IIIF.9 through IIIF.12. The swales
and channels are designed to convey the peak flow rate generated by the design storm
event. These swales and channels will also reduce maintenance at the site after closure by
minimizing erosion.

Hydraulic analyses of the swales and channels are conducted using Manning's uniform
flow formula. The uniform flow assumption is applicable to long prismatic channels of
uniform slope, as proposed at the site.

The general form of Manning's equation is

149 R0.667 SU.S
N
in which
vV = Velocity of flow, fps (feet per second)
n = Manning's "n" (unitless)
A
R =7 = Hydraulic radius, fi (feet)
h) = Friction slope for nonuniform flow or channel slope for
uniform flow, fi/ft
A = Area of water perpendicular to direction of flow, sf (square feet)
P = Welted perimeter, fi.
Using the relationship
O =VA4

Manning's equation can be written as

149.(4 RO.GG?sO.S
n

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

Typical values for Manning's “»” are presented in the 2009 TXDOT Bridge Division
Hydraulic Manual (“Suggested Manning’s Roughness Coefficients” Table, Chapter 6,
Section 1). A wvalue of 0.030 is used for “»” for swales, a value of 0.040 is used for
gabion-lined chutes, and a value of 0.030 is used for perimeter channels. These values
represent typical roughness coefficients to the proposed drainage structures, after
vegetation has become established.

3.3.2 Drainage Letdown Structure (or Chute) Analysis

A typical chute detail is illustrated on Drawing IIIF.9. The final cover drainage letdown
structures are designed to convey the flow rate generated by the design storm event.
Hydraulic analysis of the letdown structures is conducted under the principles of tumbling
flow. Tumbling flow is a function of channel slope, discharge, spacing and sizing of
energy dissipating elements. The tumbling flow regime consists of a series of hydraulic
jumps and overfalls that maintain critical velocity down the chute. The spacing and
sizing of the energy dissipaters controls the velocity and flow of the water in the chutes,
thereby reducing erosive conditions at slope transitions with the perimeter road low water
crossings and chute/perimeter channel confluences.

Appendix HIF-C presents calculations for the energy dissipaters.
3.3.3 Hydraulic Analysis of The Elm Fork Trinity River

A hydraulic analysis has been developed for the Elm Fork Trinity River as a part of the
Conditional Letter of Map Revision (CLOMR) request and Corridor Development
Certificate (CDC) application. As shown on Figure 4.6 and 4.7 Elm Fork forms the south
side of the permit boundary.

The USACE Hydraulic Engineering Center’s River Analysis System (HEC-RAS) v.4.1.0
computer program was used for the hydraulic analysis of the Elm Fork (refer to Appendix
HIO for additional information). The analysis was developed for the 1-, 2-, 5-, 10, 25,
50- 100-, 500-year and standard project flood (SPF) frequency storm events. The 25-year
and 100-year frequency storm flow rates used in the hydraulic analysis were obtained
from FEMA and the USACE. Refer to Appendix IIIO for more information on the
analyses performed on the Elm Fork.
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4 DRAINAGE PATTERNS

Consistent with Title 30 TAC §330.63(c)(1)(C), §330.63(c)(1)D)(iii), and §330.305(a),
this section provides a demonstration showing that the proposed landfill development will
not adversely alter the existing permitted landfill completion condition drainage patterns,
The appendices containing the two drainage conditions analyzed are listed below.

* Appendix IIIF-A (Post-Development Condition Hydrologic Calculations) — This
appendix contains analysis and supporting calculations for the proposed
configuration of the site after development of the expanded landfill is complete.

s Appendix IIIF-E (Permitted Condition Hydrologic Calculations) — This appendix
contains analysis and supporting calculations for the updated permitted
configuration of the site and excerpts from the currently permitted drainage
analysis. Section 4.3.1 includes a discussion of how the existing permitted
drainage analysis has been updated to provide an equivalent comparison with the
post-development condition.

The following three sections discuss: (1) regional drainage associated with the site; (2)
site drainage patterns; (3) effect of the proposed development on peak flows, volumes,
and velocities discharged from the site.

4.1 Regional Drainage Information

As shown on Figure 4.1, the 469.6-acre Camelot Landfill permit boundary is located
approximately 2 miles south of Lake Lewisville. The Elm Fork Trinity River forms the
southern boundary of the site. Midway Branch, a tributary of the Elm Fork, flows along
the east side of the permit boundary.

Lake Lewisville is one of the largest man made surface water impoundments in Texas
with a 46.24 square mile (25,592 acres) surface area at the crest elevation of the Lake
Lewisville Dam. As shown on Figure 4.2, the Lake Lewisville watershed encompasses
approximately 1,660 square miles. The total drainage area of the Elm Fork (which
includes Prairie Creek and Stewart Creek) between Lake Lewisville Dam and the
downstream end of the permit boundary is approximately 17 square miles. The permit
boundary drainage area, which is comprised of the permit boundary and offsite areas
discharging onto or directly receiving flow from the permit boundary, is 2.82 square miles
(0.17 percent of the Elm Fork’s drainage area upstream of the site).
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The main influence on regional drainage patterns is the Lake Lewisville Dam. For
example, the USACE operates the dam outlet structures, and their standard operating
procedure is to close the outlet structures, during the 50-year and higher frequency storm
events. As discussed in Section 4.3.5 and Appendix 11O, the peak flow rates in the Elm
Fork have been determined by the USACE for the Trinity River hydrologic model as a
part of the development of the CDC permit application for the year 2050 (refer to
Appendix IIO for more information). A discussion of the effect of the continned
development of the landfill on the 100-year floodplain is provided in the Section 4.3.5.

Figure 4.3 — Offsite Drainage Area Map shows the watershed associated with flows
entering and leaving the permit boundary. The majority of the area within the permit
boundary discharges south or west into the Elm Fork. A smaller portion of the area
within the permit boundary drains east into Midway Branch and ultimately discharges
into the Elm Fork approximately 200 feet southeast of the permit boundary.

4.2 Site Drainage Patterns

The permitted and proposed site drainage patterns are shown on Figure 4.4 — Site
Drainage Patterns. As shown on Figure 4.4, the proposed drainage patterns are consistent
with the currently permitted and updated permitted drainage patterns. 'The entire permit
boundary drains directly into Elm Fork or through the Midway Branch into the Elm Fork
of the Trinity River. The drainage patterns that include the individual outfalls at the
permit boundary and individual runon locations (locations where upstream offsite areas
flow onto the permit boundary) for both the permitted and proposed conditions are the
same. Run-on and runoff locations have been added or removed due to the expansion of
the permit boundary relative to the existing permitted condition (i.e., removal of
DCPN20O and addition of run-on Point DCPO1). Runoff and run-on locations of the
expanded permit boundary are the same for the updated permitted condition and the post-
development condition. Also, the onsite drainage areas draining to Midway Branch and
the Elm Fork under the proposed landfill completion conditions are consistent with the
permitted conditions.

As shown on Figure 4.4, the total drainage area of the permit boundary is increased by
114.92 acres from the permitted condition to the updated permitted condition. This
increase in the permit boundary allows for a direct comparison to be made between the
two conditions. As shown in the onsite drainage area information on Figure 4-4, the
updated permitted and proposed onsite drainage delineations are consistent.

Areas drain directly to the Elm Fork from discharge locations DCP3, DCP4, and DCPS5 as
shown on 4.4 for the permitted and proposed conditions. Discharge from DCP6, DCP7,
and DCP8 traverses offsite Drainage Area O35 before discharging into the Elm Fork. The
total drainage area to these six outfalls is comparable for the updated permitted (230.79
acres) and post-developed conditions (245.35 acres). Slight changes among the areas
draining to these six outfall locations are shown on Figure 4.4. The difference in total
drainage areas is due to changes in landfill final cover drainage areas (i.e., Areas 1, 2, and
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3). In the proposed condition approximately 14 acres that were draining into Midway
Branch have been diverted to drain into the Elm Fork.

As shown on Figure 4.4, discharge locations DCP1 and DCP2 discharge directly into
Midway Branch. The Midway Branch converges with the Elm Fork approximately 200
feet south of discharge location DCP2. The total drainage area to the Midway Branch is
1,445.76 acres and 1,460.32 acres for the post-development and updated permitted
conditions, respectively, The difference of 14.55 acres is the same difference in the total
area flowing into the Elm Fork for the updated permitted and post-development
conditions. In total, runoff from the same area, 1,691.11 acres, is discharged from the
permit boundary for the updated permitted and post-development conditions. Note that
Area O5 does not drain onto the permit boundary and is not included in the 1,691.11
acres discharging from the permit boundary. As mentioned above, changes to the design
of the landfill final cover areas (i.e., Areas 1, 2, and 3) result in 14 acres of Midway
Branch Drainage Area being diverted to drain to the Elm Fork.

4.3 Effect of Site Development on Drainage from the Site

The purpose of this section is to evaluate the peak flow rates, runoff volumes, and peak
flow velocities of the existing permitied, updated permitted, and post-development
hydrologic conditions. A summary of peak flow rates, runoff volumes, and peak flow
velocities entering and exiting the permit boundary is provided in Table 4.1 and Figure
4.5 — Site Drainage Patterns, Runon/Runoff. Section 4.3.1 discusses the updates made to
the currently permitted landfill completion condition drainage analysis to facilitate a
complete and relevant comparison to be made between permitted and post-development
landfill completion conditions.

Sections 4.3.2 through 4.3.5 discuss the impact of the proposed landfill conditions on
peak flow rates, runoff volumes, and peak flow velocities entering and exiting the permit
boundary.

4.3.1 Comparison of Existing Permitted and Updated Permitted Conditions
4.3.1.1 Purpose of the Updated Permitted Condition

As shown in Drawing 4.4, the drainage analysis included in TCEQ Permit No. 1312A (for
the purpose of this appendix, this case will be designated the “existing permitted
condition™) developed by Reed Engineering Group, Inc. in November 2000 utilizes a
different landfill permit boundary and offsite drainage areas than those used in the post-
development condition. An update to the existing permitted condition was necessary to
allow an accurate comparison to be made with the results from the post-development
condition. As noted in Section 1.2, to comply with Title 30 TAC §330.63(c)(1)(C), the
proposed landfill completion condition is compared to the existing permitted condition of
the landfill to demonstrate that the continued development of the landfill will not
adversely alter the existing permitted drainage patterns. This comparison is only
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meaningful if both the post-development and existing permitted conditions are based on
consistent drainage information, including the same permit boundary. A discussion of the
model parameters used in the existing permitted condition and the “updated permitted
condition” 1s included in Section 4.3.1.2.

4.3.1.2 Model Parameter Comparison

Updates to the existing permitted condition are listed below.

The landfill permit boundary was updated to the currently permitted landfill
permit boundary. Changing the permit boundary requires that the offsite drainage
areas must also be re-delineated to determine flow rates, volumes, and velocities
entering and leaving the new permit boundary.

Offsite Areas O1 through O5 were delineated for the updated permit boundary.
As noted in Section 3.2.2, these offsite areas were delineated using the 2007
topography provided by NCTCOG.

To be consistent with methods utilized in recently approved TCEQ applications,
precipitation loss, hydrograph development, channel routing, and pond storage
routing methods were updated as follows:

— Curve numbers for all drainage methods were updated to 84 for most non-
landfill drainage areas, 84 for landfill top dome surfaces, 86 for landfill
side slope surfaces, and 100 for ponds based on tabulated curve numbers
for the land uses of these areas (see Appendix IIIF-E). Curve numbers in
the existing permitted condition are 80 for all non-landfill drainage areas,
and 84 for landfill drainage areas.

— Hydrographs are developed in the updated permitted landfill completion
condition using distributed runoff methods or Snyder’s unit hydrograph, as
discussed in Section 3.2.6. The existing permitted condition utilizes the
SCS unit dimensionless hydrograph for all drainage areas.

— The channel routing mechanism was updated to the Muskingum-Cunge
Method for all channels, and routing through the Elm Fork or Midway
Branch was removed from the HEC-1 Model.

— Pond routing is accomplished using the storage routing method, with
storage/elevation data, and spillway and low-water outlet information
input into HEC-1. The existing permitted condition utilized unverified
(storage/elevation supporting information was not cited) rating curves for
pond routing.

The drainage area delineation for the currently permitted final cover drainage
letdowns has been updated to model top dome surfaces and sideslope areas
separately to better represent the final cover drainage areas. This update provides
more accurate flow rates for the top dome area drainage letdown structures.
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4.3.1.3 Comparison of Peak Flows at the Permit Boundary

As shown in Iigure 4.4, discharges to the east of the permit boundary at locations DCP1
and DCP2 for the existing and updated permitted conditions are different due to the
addition of over 1.5 square miles of offsite drainage areas. Offsite flows from DCPO3
are approximately equal for the existing and updated permitted condition. The discharge
at location DCP3 is higher in the updated permitted condition by 41 cfs, and is
attributable to the change in Pond Routing Methodology. Flow rates at locations DCP4,
DCP5, DCP6, and DCP7 are lower for the updated permitted condition.

4.3.2 Peak Flow Rates

As shown on Figure 4.5 and in Table 4-1, the peak flow rates entering the permit
boundary from DCPO1, DCPO2, and DCPO3 are identical for the updated permitted and
post-development conditions. The peak flow rate for DCPO3 is higher for the existing
permitted condition. After leaving the permit boundary at DCP1, stormwater re-enters
the permit boundary at location DCPO4. Peak flow rates are not comparable at this
location between the existing permitted and the updated permitted or post development
conditions due to the addition of over 1,200 acres in the latter two conditions. The peak
flow rate for the post-development condition at location DCPO4 is 6 cfs (0.2%) lower
than the updated permitted condition. This difference is due in part to the slightly lower
total drainage area and the larger detention area (Pond P1) in the post-development
condition.

As noted above, stormwater that enters the site from an off-site area and stormwater that
is generated from within the permit boundary discharges at eight separate locations along
the permit boundary (DCP1, DCP2, DCP3, DCP4, DCP5, DCP6, DCP7, and DCPS8 as
shown on Figure 4.4). At these discharge points, the peak flow rates from the 25-year
frequency storm event that are discharged from the site for the post-development
condition are all less than the updated permitted conditions. This reduction in the peak
flow rates is due to the additional detention provided by the addition of Pond P3 and the
slightly different delineation of drainage areas (due to the slight difference between
permitted and in-place drainage channels and Pond P2).

The 25-year peak flow rate in the Elm Fork at the upstream and downstream limits of the
site shown on Figure 4.5 and Table 4-1 is 8,900 cfs. This flow rate is provided in the
CDC hydraulic model for Elm Fork Trinity River (refer to Appendix IIIO for peak flow
rate, velocity, and other information). The peak flow rates in the CDC model were
developed based on a year 2050 expected region-wide watershed development scenario.

4.3.3 Volumes

As shown in Table 4-1, the volumes entering the permit boundary are consistent for the
updated permitted and post-development landfill conditions (the volume increase for the
site is 10 ac-ft or 1.26%). The increase in the runoff volume for the entire site is a result
of the final cover improvements and additional detention pond area for which a CN of
100 is used. This volume increase is insignificant, because the reduced peak flow rate
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results in a better regulated release of the increased storm volume. Runoff volume
calculations are provided in Appendices IIIF-A and 1IIF-E.

4.3.4 Velocities

A summary of the 25-year frequency storm peak flow velocities that enter and exit the
site are shown on Table 4-1. As shown, the velocities at each discharge point are equal or
lower for the post-development condition compared to the permitted conditions. This is
due to the lower flow rates, given that the cross-sectional area at each drainage outfall
remains unchanged. Velocity calculations are provided in Appendices IIIF-A and HIF-E
for the post-development and permitted conditions, respectively.

4.3.5 Floodplain

Because of the nature of the Trinity River as a major drainage conduit in heavily
developed areas, development within the Trinity River corridor is regulated by the ACOE
and FEMA. As a part of this application, a CDC permit and CLOMR request were
developed and submitted to the ACOE and FEMA, respectively. The effective models
for the region around the permit boundary are maintained independently by FEMA and
ACOE, however there are only very small differences in the effective models.

A comparison of the floodplain elevations for both the currently permitted landfill
configuration and the proposed landfill expansion configuration using both the CDC and
CLOMR models are presented in Table 4-2. As shown in Table 4-2, the floodplain
elevations for the Elm Fork during the 100-year storm are generally unaffected due to the
proposed landfill expansion. Creation of additional floodplain valley storage in the area
between the landfill and the Elm Fork results in a very slight decrease in flood plain
clevations in some of the cross sections. To meet the CDC requirements, the amount of
floodplain valley storage created has to be more than the amount of existing valley
storage consumed. In this case, the valley storage is increased by over 106 acre-feet for
the 100-year storm event because of the development of the landfill.

From this analysis, it is concluded that the proposed landfill development will not
adversely alter the floodplain of the Elm Fork. This conclusion is supported by the City
of Lewisville, the USACE, and FEMA'’s approval of the proposed project and resulting
100-year floodplain delineation. Approval letters are included in Appendix IHO.

44  Summary

From the hydrologic evaluations of the updated permitted and proposed conditions, the
existing drainage conditions at the permit boundary will not be adversely altered by the
proposed development. Given that: (1) drainage patterns are not adversely altered, (2)
total design stormwater peak discharge rate at the permit boundary is less than the
permitted total stormwater peak discharge rate (and the post-development peak flows
entering the site are less than or equal to the updated permitted peak flows entering the

Weaver Boos Consultants, LLC—Southwest
ONCITY OF FARMERS BRANCH\EXPANSION 20 10\PART HDAPP HIPAPPENDIX IHIF DOC Rev. 0, 2/21/12

Appendix II[F
[IF-16




site), (3) the hydrograph time to peak at the permit boundary is not significantly altered
for the proposed landfill expansion, (4) total volume of stormwater entering and leaving
the permit boundary is not significantly altered, (5) there is no increase in velocity at the
permit boundary, (6) the stormwater discharge outfall locations are consistent with the
permitted configuration, and (7) the permitted floodplain is not increased at the permit
boundary and the limits of waste is at a minimum of 3 feet above the corresponding
floodplain elevation, it is concluded that the proposed landfill development will not
adversely alter permitted drainage patterns consistent with Title 30 TAC 330.63(c)}(1)C),
§330.63(c)(1)(D)(iii), and §330.305(a).
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Table 4-1
Flow Rates, Drainage Areas, Hydrograph Time to Peak Values, Runoff Volumes, and Velocities
for the 25-Year Design Storm Event

 PostDavelopment Condition_

"~ Updated Permitted Condition

Flow onto the Site

DCPO1 298 87 12.42 43 1.38 298 87 12.42 43 1.38

DCPO1A 70 23 12.58 11 3.27 70 23 12.58 11 3.27

DCPO?2 2,171 1,008 12.75 476 8.08 2,171 1,008 12.75 476 8.08

DCPO3 APF1 71 16 12.25 7 62 16 12.33 7 4,38 62 16 12.33 7 4.38

DCPO4* CAMWY 293 198 12.25 61 2,887 1,433 12.75 677 8.29 2,881 1,425 12.67 676 8.28
Discharge from the Site

DCP1 (Southeast-Midway)® MWY@RD 254 181 12.17 54 2,674 1,347 12.75 637 7.64 2,664 1,339 12.75 636 7.63

DCP2 (South-Midway)® CABELM 416 225 12.25 74 2,933 1,460 12.75 689 12.64 2,919 1,446 12.67 686 12.63

DCP3 (South-Elm Fork)’ PD20UT 160 134 13.17 61 201 133 13.00 64 11.00 173 160 12.75 80 10.60

DCP4 (Southeast-Elm Fork)® AN15 90 21 12.25 9 61 20 12.50 9 2.89 44 11 12.33 5 2.67

DCP5 (Southwest-Elm Fork)” APN14 151 29 12.17 12 88 26 12.42 12 10.64 80 23 12.42 11 10.39

DCP6 (Southwest-05)'° APN17 22 3 12.08 1 24 4 12.17 2 3.76 17 5 12,42 2 3.44

DCP7 (West-O5)" C2D1 133 54 12.67 23 78 37 13.00 17 1.91 57 37 13.33 17 1.72

DCP8 (Northwest)" 25 10 12.75 5 0.70 24 10 12.83 5 0.69

W6 I L R W N e

Stormwater discharge points are shown on Figure 4.4. The volume shown is the total volume of runoff for the hydrograph duration.
Existing permitted location HEC-1 ID is included for certain areas, as some locations were not ineluded in the previousty developed drainage analysis. Only available information is shown for the existing permitted corditions (e.g,, if velocities are not already estimated in the currently approved documents, they are not listed).
Runoff volume and velocity calculations are previded in Appendix ITEF-A and HIF-E.
Discharge Point DCPO4 includes all of Discharge Point DCP1 and offsite Drainage Area O4.
Discharge Point DCP1 includes several drainage areas within the permit boundary and DCPO1, DCPO2, and DCPO3 for the post-development and updated permitted cases. For the existing permitted case, DCPI includes onsite drainage areas and DCPO3.
Discharge point DCP2 includes all of discharge point DCPO4 and DCP1 and onsite drainage areas.

Discharge Point DCP3 contains only onsite drainage areas.

Discharge Point DCP4 contains only ensite Drainage Arca N15 for the existing and updated permitted conditions and onfy S10 for the post-development condition.
Discharge Point DCP5 contains only onsite Drainage Area N14 for the existing and vpdated permitted conditions and onty 89 for the post-development condition.

10 Discharge Point DCP6 contains only onsite Drainage Area N17 for the existing and updated permitied conditions and onty S3 for the post-development condition,

" Discharge Point DCP7 containg onsite Drainage Areas F4, N18, and N19 for the existing permit condition, ensile Drainage Areas S2, N18, and Ni9 for the updated permitted condition, and ensite Drainage Areas S2 and CHI for the post-development condition.
12 Discharge Point DCP8 contains only onsite Drainage Area S1.
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Table 4-2
100-Year Floodplain Elevation Comparison

1315+32 10300 455.22 45522 10300 455.10 455.10
1319+98 10300 45549 455.49 10300 455.35 455.35
1326+56 10300 455.79 455.79 10300 455.67 455.67
1336+34 10300 456.11 456.11 10300 455.99 455.99
1345+38 10300 456.30 456.30 10300 45622 456.22
1353470 10300 456.68 456.67 10300 456.61 456.60
1361+49 10300 457.14 457.13 10300 457.07 457.07
1373+52 10300 457.51 457.50 10300 457.44 45744
1378+78 10300 457.62 457.62 10300 457.56 457.55
1385+14 16300 458.04 458.03 10300 458.17 458.17
1396+43 21600 458.61 458.60 21000 458.78 458.78
1415+18 21000 459.66 459.66 21000 459.76 459.76
1429+00 21000 460.37 460.37 21000 460.35 460.34
1437+56 21000 460.48 460.47 21000 460.44 460.44
1444474 21000 460.59 460.59 21000 460.57 460.57

! Section locations are shown on Figure 4.6 and Appendix [0O.

Weaver Boos Consultants, LLC-Southwest
OACITY OF FARMERS BRANCH\EXPANSION 2000\PART IIRAPP TR APPENDIX [IIF.DOC Rev. 0, 2/21/12
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DRAWINGS

HTF.1 — Drainage Structure Plan

HIF.2 — Post-Development Drainage Area Plan
HIF.3 — Post-Development Offsite Drainage Areas
III¥.4 — Perimeter Drainage Plan

HIF.5 — Perimeter Channel Profile

HIF.6 — Perimeter Channel Profile

HIE.7 — Perimeter Channel Profile

IIIF.8 — Perimeter Channel Profile

IIIF.9 — Drainage Details

1IIF.10 — Drainage Details

II1F.11 — Drainage Details

111F.12 — Drainage Details

IIIF.13 — Pond P1 Plan

I1IF.14 — Pond P1 Sections

HIF.15- Pond P2 Plan

1IIF.16 — Pond P2 Sections

[IIF.17 — Pond P3 Plan

1I1F.18 — Pond P3 Sections

ITIF.19 — Pond Outlet Structure Details
HIF.20 — Pond Outlet Structure Details
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NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY FLOWN
8-28-2010. THE GRID SYSTEM IS TIED TO THE TEXAS STATE
PLANE COORDINATE SYSTEM NORTH CENTRAL ZONE NAD 1983.
ELEVATIONS ARE BASED ON NAVD 1988.

2. PERMIT BOUNDARY WAS PREPARED BY PEISER SUREYING CO.
IN NOVEMBER 2010.

b7/ - — —

3. MAXIMUM FINAL COVER ELEVATION IS 725 FT—MSL. MAXIMUM
TOP OF WASTE ELEVATION IS 721.5 FT—MSL.

4. REFER TO DRAWING IlIF.3 FOR COMPLETE OFFSITE DRAINAGE
AREA DELINEATIONS.
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NOTES:

1. REFER TO DRAWING IIIF.2 DRAINAGE AREA DELINEATION WITHIN
THE PERMIT BOUNDARY.

2. TOPOGRAPHY IS REPRODUCED FROM USGS 7.5 MINUTE

C
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y it =l AN QUADRANGLE TOPOGRAPHIC MAP (LEWISVILLE EAST, TX, PHOTO
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NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY FLOWN
8-28-2010. THE CRID SYSTEM IS TIED TO THE TEXAS STATE
PLANE COORDINATE SYSTEM NORTH CENTRAL ZONE NAD 1983.
ELEVATIONS ARE BASED ON NAVD 1988.

2. PROPOSED PERMIT BOUNDARY WAS PREPARED BY PEISER
SUREYING CO. IN NOVEMBER 2010,
3. CHANNEL PROFILE INFORMATION BASED ON THE STATIONS SHOWN
IS PROVIDED ON DRAWINGS IlIF.5 THROUGH IIIF.8.
4, ANALYSIS OF CHANNELS K,M,N,0,P,Q, AND R IS INCLUDED IN APPENDIX lIF.B.
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NOTES:

-

. REFER TO DRAWING IlIF.4 FOR PROFILE LOCATIONS.

2, EXISTING GROUND CONTOURS AND ELEVATIONS PROVIDED BY
METROPOLITAN AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY
FLOWN B—28-2010. THE GRID SYSTEM IS TIED TO THE TEXAS STATE
PLANE COORDINATE SYSTEM NORTH CENTRAL ZONE NAD 1983.
ELEVATIONS ARE BASED ON NAVD 1988.

3. HYDRAULIC CALCULATIONS INCLUDED IN APPENDIX IlIF-B.
4. GABICNS SHALL BE USED FOR VELOCITIES OF 13 FT/SEC OR HIGHER.
5. CULVERT CALCULATIONS INCLUDED IN APPENDIX IIIF—B.
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Prep By: CRM CAMELOT LANDFILL Chkd By: gee
Date: 2/28/2012 1339-351-11-02 Date:2-28~12

HYPOTHETICAL STORM DATA

Hypothetical Storm Data -

Precipitation data taken from TP-40 and Hydro 35 rainfall data.

Time |l 5min  15min  60min 2 hr 3 hr 6 hr 12 hr 24 hr
25-Year Event | 0.74 1.57 3.19 4.18 4.52 5.47 6.43 7.44
100-Year Event |  0.88 1.87 430 5.45 5.75 6.80 8.30 9.45

TP-40 (U.S. Department of Commerce, May 1961 ) was used to identify precipitation values
for storm durations ranging from 60 minutes to 24 hours.

Hydro 35 (National Oceanic and Atmospheric Administration, June 1 977) was used to estimate
precipitation for the 5 minute and 15 minute duration storm events.

P:iSolid wasie\City of Farmers BranchiBxpansion 2009\Part [[L-SDP\Appendix ITTFAIIEF-A\ 5 Weaver Boos Consultanss, LLC-Southwest
25 and 100 year storm dataxls OIF-A- Rev 0, 2/28/2012
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Prep By: CRM
Date: 2/21/2012

Required:

References;

Note:

Solution:

P\Solid waste\City of Farmors Bronct\Expansion 200%Part HI-SD P Appendis LHFULIF-A)

PCPLOSS-POST

CAMELOT LANDFILL Chkd By: 2¢&
1339-351-11-02-6B.6 Date: 2-28-12.
PRECIPITATION LOSS DATA

Determine the SCS curve numbers for both on-site and off-site drainage areas
for use in the HEC-1 analysis.

. Dodson's and Associates, Inc., ProHec-1 Plus Program Documentation , 1993.
. United States Department of Agriculture, National Resource Conservation Service,

Web Soil Survey for Hili County, Texas { http://websoilsurvey.nres.usda.gov ).

. The Hydrologic Evaluation of Landfiil Performance (HELP) Model - Engineering

Documentation for version 3. EPA/600/R-94/168b, September 1994,
Approximate non landfill areas within the permit boundary on SCS map (page 11IF-A-3),

Based on the soil survey information found in Ref. 2, hydrologic group D soils
predominate the soils within the permit boundary drainage area (see pages
{HF-A-5 through ITIF-A-7).

All on-site drainage areas and off-site drainage areas near the site (03, O4, and O5) were
considered pasture land in fair conditions. A curve number was selected using the
table on page IiIF-A-8,

l Use: CN=§84 f _

Curve numbers for offsite areas O1, O1A, and 02 were caiculated using an area-weighted
average of rural and urban land uses, including pasture or range in fair condition, 1/4

acre average residential fots, and industrial districts. The calculated composite curve
numbers are shown below,

Use: CN =87 [for area O1
Use: CN =85 jfor area OIA
Use: CN =85 {for area 02

The final cover systemn was assumed to be in place and the erosion layer will control
precipitation loss. A curve number that s corrected for the surface slope of the erosion layer
may be computed first using the chart on page IIIF-A-8 to select an un-adjusted curve number.
Calculate the adjusted curve number using equation 34 from Ref. 3 (see page 1IIF-A-§).

CNg=100-¢( IOQ‘CNUO)*(L*ZIIS*)A(CNHO-G.SL)

Use:  CNp,=84,L ={300/500), §" = (.04/.04) {for top dome surfaces
Use: ON y,=84,L"=(120/500), S =(.25/.04) {for side siopes

Calculate: CN =84 }or top dome surfaces
Calculate: CN = 86 Ffor side slopes

~ Use curve number calculated for side slopes for the entire final cover area,
inculding top dome areas, conservatively,
The pond areas are assumed to colleet all precipitation for their areas:

| Usee CN=100}

Weaver Boos Consultants LLC-Southwest
Rev, 0, 212172012

1I1F-A-4




Soil Map—Denton County, Texas
(CAMELOT LANDFILL)
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Soil Map—Denton County, Texas

CAMELOT LANDFILL

Map Unit Legend

Denton County, Texas (TX121)

Map Unit Symbol | Map Unit Name Acras in AOI Percent of AOI

3 Altoga silty clay, 5 to 8 percent slopes 778 3.6%

4 Alloga silty clay, 5 to 12 percent slopes, eroded 687 32%
.5 Aguilla loamy fine sand, 2 to 5 percent slopes | 37.7 1.7% |
'6 ‘Arents, gently undulartingr 36.77‘ 1.7% |
'T Arents, hilly 102.5 | 4.7% |
‘Q Bastsil fine sandy I.oarr‘.l,. 1.tl.a .é.pércé.nt.él.épés. - 368 | 1 .6% ”
10 ‘Bastsitfine sandy loam, 3 to 5 percent slopes 27 15%
‘21 l Burieson clay, 0 to 1 percent slopes 61.0 - 2.8% |
‘22 . Burieson clay, 1 to 3 percent slopes 80.7 | 3.7% |
‘27 Crockett fine sandy loam, 1 to 3 percent slopes : 79.8 3.7% |
32 Ferris-Heiden clay, 5 to 16 percent siopes 665 3%
£ Friosity clay, occasionally flooded 3914 18.0%
44 - Houston Black clay, 1 to 3 percent siopes 3.7 - 0.2% .
j 53 ‘ Lewisville clay loam, 3 to 5 percent slopes 23.5” 1.1% :
.63 _Ovan clay, occasionally flooded 590.5 27.2%
70 o 's'éaga\',i.n.é day occasmna"y ﬂoo&ed e 542 ‘ 2_5.%.?
72 .Siistid loamy fine sand, 1 to 5 percent slopes 0.8 0.0%
78 .Trinity clay, occasionally flooded 3074 ‘ 14.1%
58? Vertei clay, 3 to 5 percent slopes 3.4 l 02%
83 . l\.l\;'i.lst.J.r.! clayloam, 0 to.1 bercent slopes 33.0 l 1.5%
84 - .-.\)\n;ilsé.ngléy.l.oam, 1 to 3 percent slopes 13 . 01%
W .Water 83.8 . 3.9%
;Totals for Area of Interest . 100.0%

2,1736.

USDA  Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey

IIF-A-7

5/18/2010
Page 30f3
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where

CNy = AMC-I curve number for mild slope (unadjusted for slope) |
C, = regression constant for a given level of vegetation |
€, = regression constant for a given level of vegetation
C, = regression constant for a given level of vegetation
IR = infiltration correlation parameter for given soil type

The relationship between CN, , the vegetative cover and default soil texture is shown
graphically in Figure 8. Tabfe 7 gives values of C, C; and C, for the five types of
vegetative cover built into the HELP program.

4.2.3 Adjustment of Curve Number for Surface Slope

A regression equation was developed to adjust the AMC-II curve number for surface
slope conditions. The regression was developed based on kinematic wave theory where

160
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Figure 8. Relation between SCS Curve Number and Default Soil Texture
Number for Various Levels of Vegetation
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Page 5-12 CHAPIER 5. Precipitaiion Losses .

TABLE 5.3 Values of SCS —
Hydrologic Soil Group
Curve Number for Rurai Areas Land Use Description ry B P 5
Source: [MeCuen, 1982] Fallow:
Straight Row| 77 86 91 94
Row Crops: )
Straight Row, Poor Candition 72 81 88 91
Straight Row, Good Condition| 67 78 835 89
Contoured, Poor Conditien] 70 79 84 838
Contoursd, Good Condition 63 73 82 86
Coritoured and Terraced, Poor| 66 T4 80 82
Condition
Contoured and Terraced, Good Condition 62 71 78 81
Small Grain:
Straight Row, Poor Condition| 63 76 24 33
Straight Row, Good Condition| 63 75 83 87
Contoured, Poor Conditionj 63 74 82 B85
Contoured, Good Condition| 61 73 81 84
Contoured and Terraced, Poor Condition 61 72 79 82
Contoured and Terraced, Good Condition| 59 70 78 81
Close-Seeded Legumes or Rotation Meadow
Straight Row, Poor Conditicn| 66 77 83 89
Straight Row, Good Condition| 58 72 81 85
Contoured, Poor Condition 64 75 23 83
Contoured, Good Condition 53 69 78 83
Contoured and Terraced, Poor Condition 63 73 80 83
Contoured and Terraced, Good Condition 31 67 76 80
Pasture or Range:
Poor Condition 68 79 86 89
Fair Condition] 49 69 79 84
Good Condition 39 61 74 80
Contoured, Poor Condition 17 &7 81 B3
Contoured, Fair Condition 25 59 75 83
Contoured, Gocd Cendition & 35 70 79
Meadow, Good Condition 30 58 71 78
Wroods or Forest Land:
Foor Condition 45 [515] 77 33
Fair Condition 36 60 73 79
Good Conditien 23 55 70 7
Farmsteads: 59 74 82 86

Initial and Uniform Loss An initial loss in inches (STRTL} and a constant loss rate (CNSTL)

Rate in inches per hour are specified for this method. All rainfall is
lost until the volume of initial loss is satisfied. After the initial
loss is satisfied, rainfall is lost at the constant rate.

This section provides guidance in selecting the values used for
the initial loss and uniform loss rate in two ways:

1. By consulting previous studies of actual rainfall events for a
partcular watershed or region.

1o

By relating the parameters to the SCS Curve Number, which
can be estimated using the information presented earlier in
this chapter.

Previous studies by the U.S. Armny Corps of Engineers or other
public agencies may provide guidance on selecting appropriate
values for the initial loss and uniform loss rate for a particular
iocationn. Tables 5.4 through 5.6 list the values of initial and

Junz 1995 Coovigni B oozt & Ass =25, Inz. Afl Rights Reserved. Hands-Cn HEC-
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HYDROGRAPH DEVELOPMENT INFORMATION

Landfill Areas

Direct runoff methods, (i.e., kinematic wave) have been used for the majority of the
landfill final cover areas. The kinematic wave method has been used to model the 4
percent topslope areas and 25 percent side slope areas before the flow is intercepted by
the drainage swales. The kinematic wave method is a physically based method using
slope, surface roughness, catchment lengths and areas. This method does not consider
attenuation for flood wave; as a consequence, this method provides for a conservative
analysis. The following typical parameters for the kinematic wave method have been
developed for landfill areas.

Kinematic wave parameters for overland flow:

Slope: Varies from 0.04 to 0.25 ft/ft landfill slopes

N: 0.35 Manning’s friction coefficient (based on using a value between dense
grass (N = (.24) and Bermuda grass (N = 0.41) listed in Soil Conservation
Services TR-55)

L: Represents a typical distance between swales for overland flow for each
drainage area. For example, as shown on Sheet IIF-A-24, the swale
spacing on 4H:1V sideslopes is 120 feet.

Percentage of drainage area represented by this element is 100 percent.
Kinematic Wave routing for channels:

— Channel length (ft): The length of the channel section.
— Channel slope (ft/ft): Varies from 0.0010 to 0.0574 (0.005 for swales).
— Channel roughness coefficient: 0.03 for grass lined channels and swales.

— Channel type: A trapezoidal channel was used with varying width and 3:1 side
slopes (“V™ ditch with varying side slopes for swales).

Non-Landfill Final Cover Areas

Hydrographs for the majority of non-landfill final cover areas within and near the permit
boundary (e.g., pond areas) were developed using the Snyder unit hydrograph method.

Weaver Boos Consultants, LLC-Southwest
O VCITY OF FARMERS BRANCH\EXPANSTON 2010\PART INAPP HIFAPPENDIX IIF.DOC Rev. 0, 2/22/12
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Espey “10-Minute” method has been used to estimate Snyder parameters. Snyder
parameter estimations are provided on pages 1[IF-A-21 through IITF-A-26.

As discussed in Section 2 of Appendix IIIF, hydrographs for the areas outside of the
permit boundary (O1, O1A, 02, 03, 04, 05, 06, 07, 08, 09, 0SB, and OSC), and
larger areas inside the permit boundary (87, S9, and S11) were developed using the
Snyder unit hydrograph method. The percent imperviousness ranges from 2 percent to 12
percent, for the majority of the non-landfill no-site and off-site areas, which represents the
majority of the watershed as undeveloped. Pond areas are assumed to be 100 percent
impervious, and areas with significant channel surface or paved surfaces were assigned
higher percentages of impervious area, as shown on HIF-A-22.

Drainage Areas

The drainage areas used for this analysis are shown on Sheets [1IF-A-28 and HIF-A-29.
The routing scheme for the post-development condition is shown in the HEC-1 output file
presented on pages IITF-A-30 through ITTF-A-104.

Weaver Boos Consultants, LLC-Southwest
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DISTRIBUTED RUNOFF METHOD
KINEMATIC WAVE EXAMPLE
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Prep By: CRM CAMELOT LANDFILL Chkd By:
Date: 2/21/2012 1339-351-11-02-6B.6 Date:
KINEMATIC WAVE PARAMETERS

Drainage area "A7T" is used in this example {refer to Sheet IIF-A-19 for location of drainage area).

Watershed Specific Parameters:

acres Watershed Area (acres)
sg-miles Watershed Area (sq-miles)
SCS Curve Number (see sheet [IIF-A-4 for more information)

Kinematic Wave parameter for overland flow:

Typical overland flow (1)
Landfill slope (ft/f1)
Manning's Coefficient

Percentage of the drainage area represented by this element is 100 percent

Kinematic Wave routing data for the swale:

Typical swale length {ft)
Swale bottom slope (ft/ft)
Manning's Coefficient
Swale Type*

* A trapezoidal channel with no bottom width was used to simulate a triangular channel.

P:\Sclid waste\CiLy of Farmers Branch\Expansion 2009\Part If-SDP\Appendix LIIFVITF-A\ Weaver Boos Consultants, LLC - Southwest
Kinematic Wave Paramcters IIIF'A'I 9 Rev.0, 222172012
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ESPEY 10-MINUTE METHOD PARAMETERS
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Prep By: CRM CAMELOT LANDFILL Chkd By: =ee
Date: 2/28/2012 1339-351-11-02-6B.6 Date: 2 -29-12.
ESPEY 10 MINUTE SAMPLE CALCULATION

Snyder Unit Hydrograph uses lag time (T),,) and peaking coefficient accounting for flood wave
and watershed storage conditions.

Drainage area "O1" is used in this example.

Estimated Watershed specific parameters

watershed area

S maximun flow length with this watershed
:0.0101 feet/feet watershed slope

: f23: percent (%)  watershed imperviousness
00,04 Manning's coefficient

Calculate Tr; time beginning of surface runoff to the unit hydrograph peak in minutes

T=3.1 R T T R )
Estimate : conveyance efficiency coefficient

See figure 6.12 on page [IIF-A-19 for estimating

@ = for 6 percent impervious cover and n = 0.04
©= 0.80

T,= 3.1(3580°%)(.010°%)23*%)(0.8"")
T=25.7 min

Calculate Ty,,: watershed lag time

Tiw= Tt - (AU/2) At is calculation interval, and 5 minutes is used
Tiy= 232 minutes in the HEC - 1 modeling in this project
T 0.39 hours

A= AJ640

A= 0.1367 square miles
Calculate g;: peak discharge of unit hydrograph per unit area (cfs/sq. mi).

;= 31600( A'°'°4)(T,'1'°7)
q,= 31600(0.1367°*)(25.71%)
q= 1059.5 cfs/sq. mi

Calculate Peaking coefficient C,;:
Cy= 49.375(A )T ) (T

C,= 49.375(0.1367°%(25.7")0.39)
C,= 0.64

PABolid waste\City of Farmers Branch\Expansion 2009\ Part FI-SDP\Appendix IIF\IF-A Weaver Boos Consuitants, LLC - Soathwest
Espey Sample Calexls HIF-A-23 Rev. 0, 2/28/2012




CHAPTER 6. Unit Hydrograph Methods Page &-19

compute the value of Snyder's peaking coefficient C, for use in
HEC-1 analyses. First, the watershed lag time T, is determined
by subtracting one-half of the computation interval from the time
to rise (T, = T, - 4t/2). Then, C, may be computed by substituring
the known values of 7| and g, into Snyder's equation for peak
unit hydrograph flow rate and solving for C,.

c =1r xTy 430
z 640

In another study, Espey [1977] derived the following equation for  Espey "10-Minufe”
computing the time from the beginning of surface runoff to the Method for Estimating

unit hydrograph peak:
PP T =310 022 g 025 {018 @157 Snyder Paramefers
=3,
. 6.31

in which: ]
T = time from beginning of surface runoff to unit hydrograph
peak [minutes)

L = total distance along main channel from study point to
watershed boundary (feet)

S = main channel slope between the reference point and a point
0.2L downstream from the upstream watershed boundary (feet
per foot)

I'= impervious cover within the watershed (percent)

@ = description of conveyance efficiency of the watershed
drainage system.

The conveyance efficlency coefficient @ is determined using the
relationships illustrated on Figure 6.12.

100 G.60 £.70 D.2D 0-8‘6 Q.50 1.00 1}.10 FIGURE 6.12 DEfETminQﬁOH of
T . - . — Y. -
_Hsﬁrb/ ] / / /]I | AW/ ;’!.*’/ !;' f,J\/ " f/,fj:’!l . gzg;}iy;:::f; Efficiency
LTV 777
// /{.’ " f/l : ‘,'j /{ f/ /..;:r‘; /
AL 171/ nna ’/L
Waterzhed Imparvious /J // / "’ ;! /l/ / // ! l/':’z
Covat {Psroant} / 7 7 !]7 4 y /7 G ‘/ ;o
SAL AT "4/ Y SLANST
AV I i AT saf A S LY S g0
D‘E;1 0.C:'3 005 D.D‘? 0.09 0.1 D.'!:.? 'J.};?; E.'l'?
Weighted Main Channel Manning n' Yafue

This equation was derived from records for 41 watersheds in
Texas, Tennessee, Mississippi, Pennsylvania, North Carolina,
Colorado, Kentucky, and Indiana. The range in the watershed
characteristics used to develop the equations for urban areas
were:

Area : From 0.0128 square miles to 15.00 square miles
L : From 555 {feet to 35,600 feet

Hangs-Cn hEC-1 Copyrichi © Dcdscnﬁﬁs%iiﬁs, NG, ~a Rights

ssarvad, e 1955




Poge &-20

Riverside County
Method for Estimating
Snyder Paramefers

6,32

6.33

CHAPTER é. Unif Mydrograph Mzthods

S: From 0.0005 ft. per ft. to 0.0295 ft. per it
I: From 2% to 100%
& ; From 0.60 o0 1.30

Again, note that the time to dse T, is mot the same as the
watershed lag time T, The d_lﬁ'e:‘ence between the two is that T
is defined as the time from the beginning of effective rainfall to
the peak of the unit hydrograph, while T, is the time from the
centroid of the efective rainfall to the peak of the unit
hydrograph. For the purposes of HEC-1 analyses, however, T,
may be determined simply by subtracting one-half the
computation time interval fom the computed value of T, (T,
At/2). ~

The relationship develeped by Espey to compute the peak flow
rate of the umt hydrograph is as follows:
Qu = 31600 ADQGT—IG']
in which: '
Q, = unit hydrograph peak discharge (cfs}
A = drainage area (sguare miles)

T = time of rise from beginning of surface runoff to unit
hydrograph peak (minutes)

Three watershed lag equations have been derived for use in rural ~

areas of Riverside County, California by the Riverside County
Flood Control and Water Conservation District [Anonymous,
1963]. These equations differ slightly from those developed at the
Tulsa District of the U.S. Army Corps of Engineers in that lag is
defined as the time from the beginning of rainfall to the point on
the unit hydrograph corresponding to one-half of the total runoff
volume.

Each eguation is applicable to a different topographic region:

. 03B
TL = uo(z"jf:n)
S (Mountain Areas)
0.38
L= 0,72( L :;_Lﬁ)
5 {(Foothill Areas)
.38
T, =03 3( L :/f]
§ (Valley Areas)

in which:

T, = watershed lag in hours

L = watershed length in miles
L. = length to centroid in miles

S = watershed slope in feet per mile,

The sizes of the watersheds studied in developing these
equations ranged Fom 2.3 square miles to 645 square miles,

June 1995
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POST-DEVELOPMENT HEC-1 ANALYSIS
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1000 2000

SCALE IN FEET

LEGEND

— e e PERMIT BOUNDARY

DRAINAGE AREA BOUNDARY

DRAINAGE AREA LABEL

DRAINAGE AREA
AREA NO. (ACRES)
01 87.5
01A 23.4
02 1,008.4
03 16.2
04 86.0
05 116.5
PB 462.6
TOTAL 1,807.6

Heavy-duty

ROAD CLASSIFICATION
Light-duly = = —

Medium-duty. e Unimproved dirt oo

(_;' Interstate Route ! 1 ! U5, Route i ._J Stale Route

LEWISVILLE EAST. TEX.,

SW/4 FRISCO I QUADRANGLE
N3300—W9652.5/7 5

1960

PHOTOREVISED 1968

"AMS 6650 1] SW-SERIES ves2

NOTES:

1. DRAINAGE AREA DELINEATION WITHIN THE PERMIT BOUNDARY IS
INCLUDED ON SHEET NlIF-A—28.

2. TOPOGRAPHY REPRODUCED FROM USGS 7.5 MINUTE QUADRANGLE

TOPOGRAPHIC MAP

(LEWISVILLE EAST, TX, PHOTO REVISED 1981).

[ orarr
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i N ' LEGEND
; : st — ) ' 5
& s R = 11 7 2 —— — — —— PERMIT BOUNDARY
o | =1 — —y = =)
\ i GMP 18R GMP=19- | 40' SANITARY SEWER EASEMENT | = ————— PROPOSED LIMIT OF WASTE
/ | | ‘ \Jﬁ"fo' GORPORATE DRIVE LA STATE PLANE COORDINATE SYSTEM
o , | Ny | N GEODETIC COORDINATE SYSTEM
I ‘} EXISTING CONTOUR (SEE NOTE 1)

600

FINAL COVER CONTOUR

f—
JEX|STING SITE

T ERR, 0 300 600
|ENTRANCE ROAD

= DRAINAGE LETDOWN

=1
‘ SCALE IN FEET

e —=—— DRAINAGE SWALE

+ — EASEMENT BOUNDARY
& a PERMITTED GROUNDWATER MONITORING WELL

gMW=12 PERMITTED GROUNDWATER OBSERVATION WELL
GOMP=14R " pROPOSED GAS MONITORING PROBE

DRAINAGE AREA BOUNDARY

DRAINAGE AREA DESIGNATION

Mw— 18]}

GMP—-13R

MW—18A }e:

||

NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY FLOWN
8—28-2010. THE GRID SYSTEM IS TIED TO THE TEXAS STATE
PLANE COORDINATE SYSTEM NORTH CENTRAL ZONE NAD 1983.
ELEVATIONS ARE BASED ON NAVD 1988.

2. PERMIT BOUNDARY WAS PREPARED BY PEISER SUREYING CO.
IN NOVEMBER 2010,

3 i Mw—17“‘l

7 _ —=

3. MAXIMUM FINAL COVER ELEVATION IS 725 FT—MSL. MAXIMUM
TOP OF WASTE ELEVATION IS 721.5 FT-MSL.

4. REFER TO DRAWING lIIF-A—28 FOR COMPLETE OFFSITE
DRAINAGE AREA DELINEATIONS,

t=1]|
ApILITY
e /77 PSR A ' DRAINAGE AREA DRAINAGE AREA
| T ' AREA NO. (ACRES) | AREA NO. (ACRES)
s1 10.26 ATOT 12.37
52 30.86 A10S 16.80
...... 53 4.55 ATT 22.08
54 43.34 A12 15.17
s5 7.34 CHI 5.94
6 13.92 CH2 3.29
/ . A, 57 5,39 CH3 2,71
| 3 | . I"'_ l‘ &1‘&\%}\\7}‘111 S8 10.12 CH4 4.45
7 ' WAL FoA S EG* lle se 2275 CHS 0.76
A c‘;\ < e ?‘, 510 10.76 CHE 0.83
g | | Mw‘l . S s ‘y{ ", % AT 5.47 cH7 2.33
¥ 1 ' “Li’ ; : ,3‘ : % x4 AlS 18.48 cHB 3.37
£ u =0 - P eeomsee 58304 NSENEIRNANeCEDROEmOTaS
30" /SANITARY/ 'SEWER EASEMENT ! ~— # S AT T f,i A2T 11.83 CHe 3.09
0l 1) k — g o ‘NEV‘AT'UHAN,;: A28 20.59 CH10 0.85
| , L i A3 8.07 CH11 0.56
: X - &h 84059 {8
——1 : 0, Sl A4 13,51 CH12 0.59
""J'(JA\‘“.,_{JCFNSEQ_.-‘ .\{v o A5 19.01 CH13 1.29
4 QOSS;":"""E\\(’\,-’.‘? AB 11.00 CH14 1.02
W3 ONAL & ATT 13.58 P1 23.10
g (o el A7S 20.36 P2 12.55
\ AB 10.75 P3 10.74
- A 13.99
[] orarr PREPARED FOR
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HEC-1 OUTPUT - POST-DEVELOPMENT
25-YEAR, 24-HOUR STORM EVENT
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* +
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.5. ARMY CORPS OF ENGINEERS *
* JUN 1938 * * HYDROLOGIC ENGINEERING CENTER ¥
* VERSICN 4.1 * * 608 SECOND STREET *
* * * DAVIS, CALIFORNIAR 95616 ®
* RUN DATE 13MAYI1l TIME 13:24:13 * * (916} 756-1104 *
* * %
e e e e e kR Rk Rk okl kR kkk kR kR k ok kk ok L R L L N L L a L)

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1

X P 46,98 ¢ 4.4 HHXAH X
X * X X X XX
X X X X X
OO XXX X KEXXX X
X X X X X
X X X X X X
X X XXRKKXX KEXXX XXX

(JAN 73}, HEC1GS, HEC

1DB, AND HECLKNW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-5TYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1.
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE:

LINE

U g s N

B

10
11
12
13
14

15
186
17
18
19
20

21
22
23
24

25
26
27
28
29
30
3t

32
33
34
35
38
37
38

LINE

39
40
41
42

THIS IS
SINGLE EVENT DAMAGE CALCULATION,

NER FINITE DIFFERENCE ALGORITHM

THE FORTRAN77 VERSION

DSS5:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATIOM

HEC-1 INPUT PAGE 1
I R Y K 4o, [T [ Feeeenn P : DU P 14
*DIAGRAM
ID CAMELOT LBNDFILL
ip PROPOSED EXPANSION CONDITION
iz 25-YERR, 24-HOUR STORM EVENT
ip FILE; \SOLID WASTENCITY OF FARMERS BRANCH\EXPANSION\
ip PARTIIXI-SDP\APPENDIX IITF\IIIFA\HEC~-1\PROPZ5.IH1
iT 5 ] 2400 720 0 Q
io 3 ] o
*
KK 01
KM OFFSITE AREA Ol
jite] o il 0 7 21
BA  ,1367
PH 4 .74 1.57 3.19 4.18 4.52 5.47 6.43 7.44
LS 87
Us .39 .64
*
KK 54
KMt SURAREA 54
KO o 0 0 7 21
BA  .0677
LS ] 84
Us .83 .66
*
KK cs54
KM COMBINE AREAS PRICR TG PGND P1 OUTLET
KO o il 0 7 21
HC 2
«
KK AlT
KM SUBAREA ALT
KO 0 0 0 7 21
BAR 0085
LS il 84
UK 265 .04 .35 100
RD 507 L0035 .03 TRAP 0 2 NO
w
KK Als
KM SUBAREA AlS
KO 0 0 0 7 21
BA 0289
LS 0 86
UK 120 .25 .35 100
RD 881 . 005 .03 TRAP 0 2 NC
-
HEC-1 INPUT PAGE 2
IDisecnn- loceunn. Zieiiann TP 4 e B B Tevevons |- . 10
KK CAl
K COMBINE Al SUBAREAS
KO 0 o 0 7 21
HC 2

[IIF-A-31




43
44
45
48
47
48
49

50
51
52
53

54
55
36
57
58
55
60

61
62
63
64
65
66
87

€8
69
70
71

12
73
74
15
16
17
78

LINE

72
B0
81
82
83
84
B85

86
87
88
89

30
31
9z
93
94
a5
98

a7
ag
99
106
101
102
103

104
1035
106
107
108
109
110

111

KK CH14
KM SUBRRER CH14
Ko 0 ¢ a T 21
BA .0016
L3 0 g4
UK 52 .1 .35 100
RD 524 .0es .03 TRAFP
*
KK CCH14
KM CCMBINE CH14 WITH Al AREAS
KO ¢ 0 0 7 21
HC 2
*
KK A2T
Ko SUBAREA AZ7
KO G 0 4] 7 21
BA L0185
LS 0 B84
UK 312 .04 .35 ioo
RD 879 005 .03 TRAP
*
KK AZS
KM SUBAREA AZS
KGO 0 bl o] 7 21
BA L0322
LS 0 86
UK 129 .25 .35 100
RD 925 .005 .03 TRAP
*
KK CAZ
KM COMBINE A2 SUBAREAS
KO 0 0 ] 7 21
HC 2z
*
KK CHl1z
KM SUBAREA CH1Z2
KO 0 G 0 7 21
BA .0009
Ls 0 84
UK 52 W1 .35 100
RD 313 -005 .03 TRAP
-«
HEC-1 INPUT
0 - L e Y
KK CH13
at SUBARER CH13
KO sl G 0 7 21
BA L0020
Ls il 84
UK 52 .1 .35 100
RD 634 L0035 03 TRAP
*
KX CCH13
EM COMBINE CHiZ2 AND CH13 WITH A2 ARERS
KO o s 0 7 21
HC 3
%
KX A3
KM SUBAREA A3
KD +] o] 0 7 21
BA .01z24
LS ¢] 86
UK 120 W25 .35 100
RD @30 .005 .02 TRAP
“
KK CHiO
KM SUBAREA CH1O
KO o] o 0 7 21
BA L0013
L3 ¢] a4
UK 52 -1 .35 100
RD 483 .005 .03 TRAP
*
KK CHil
KM SUBAREA CH11
Ko G o] 0 7 21
BA .Qoee
L3 o] 84
UK 52 -1 .35 100
RD 313 005 .03 TRAP
*
KK CCR11

IIIF-A-32

NG

HO

NO

NG

PAGE

NO

NO

NO

NO




11z
1132
114

115
1le
117
118

LINE

119
1zp
121
122
123
124
125

126
127
128
123
130
131
132

133
134
135
1386

137
138
139
140
141
142
143

144
145
148
147
148
i49
150

is51
152
153
154

155
i56
157
158
i39
160

LIRE

161

162
163
164
165
166
i67

168
169
170
173

172
173
174
175
176
177
178

K COMBINE CHL0 AND CH11 WITH AREA A3
Ko 2 0 0 7 21
HC 3
N
KK ca3
K COMBINE AREAS FLOWING DIRECTLY INTO PL
KO o o 0 7 21
HC 3
«
HEC-1 INPUT PAGE
IDo...... Teeeinnn Ziieenns I 4o S.unis R T P P P I
¥K CH7
KM CHRMNEL CH7
KO ) o 0 7 21
BR  .0038
1S 0 g4
UK 82 .25 .38 100
RD 830,003 .03 TRAP 5 2 D
¥
KK A5
KM SUBAREA A5
KO 0 0 0 7 21
BA 0297
1§ 0 86
UK 120 .25 .35 108
RD 1007 .005 .03 TRAP 0 2 No
B
KK cas
M COMBINE CH7 AND AS BEFORE ROUTING THROUGH CEE
Ko 0 0 0 7 21
HC 2
*
KK CHE
KM CHANNEL CHB
KG o 0 o 7 21
BA  .0053
LS o 84
UK 16,0652 .35 160
RD 707 .03 .03 TRAP 5 2 YES
«
KK A4
KM SUBAREA A4
KO o 0 o 7 21
BA L0213
LS o 86
UK 120 .28 .38 1o
RD 403,008 .03 TRAP 0 2 NO
*
KK cad
KM COMBINE WITH A4 BEFORE ROUTING THROUGH CHY
KO o o o 7 21
HC 2
«
KK CH®
K CHANNEL CHY
Ko 0 0 0 7 21
BA  .0048
1§ o 84
UK 75 . .35 100
HEC-1 INPUT PAGE
5 T T D e T IR Sy Buvrrins I 10
RD 670 .03 .03 TRAP 5 2 YES
*
KK 131
KM DETENTION POND P1
KC o 0 0 7 21
BA  .0361
LS 100
UD o
.
KK  Pi-IN
KM COMBINE AREAS DISCHARGING TO POHD P1
Ko o o 0 7 21
HC 3
«
KK RE1
KM ROUTE THROUGH POND Pl
KO 0 0 0 7 21
RS 1 ELEV  454.5
SA 0 17.7532 18.1645 18.5771 18.9910 19.4062 19.8227 20.2405
SE  454.5 455 156 457 458 459 460 451
ss 458 25 2.6 1.5

JIIF-A-33




173

L80
18l
182
L83

134
185
186
187
188
189

190
191
192
193

194
195
190
197
198
199

LINE

200
201
202
203

204
205
2086
267
208
208

210
211
212
213
214
215

216
217
218
219
220
221

222
223
224
225
226
221

228
2z9
230
231

232
233
234
235
238
237

LINE

238
239
240
241

KK
Ko
BA

L3
U3

in

KK
KO
HC
KK
KO
BA
e
us

KK

Ko
BA

us

D

X¥

KO
HC

455.5 3.1416 .8 .5

CP1
COMBINE DOWNSTREAM OF POND P1 OUTLET
0 0 0 ki 21
2
55
SUBAREA 35
o 0 0 ? 21
L0115
4] 84
.59 W71
[of:5
COMBINE AREAS UPSTREAM OF S7
o 0 7 21
2
57
SUBARER 57
o [y o 1 21
. 0084
0 84
.47 .2
HEC-1 INFUT
....... B~ c IR DY NN D
cs7
CCMBINE WITH AREA 57
ol ¢} 0 7 21
2
QLA
OFFSITE AREA Q1A
0 0 bl 7 21
L0366
0 85
.5 .68
o2
OFFSITE AREA 02
8} 0 0 7 2%
1.578%6
o 85
L .58
03
OFFSITE AREA O3
0 o ¢ 7 21
L0253
0 84
.30 LE8
56
SUBAREA B6
o 0 0 7 21
.0218
] 84
.81 )
Csé
COMBINE AREAS DISCHARGING OFF OF P.B.
0 ] o 7 21
5
04
QFFSITE AREA D4
] 0 0 7 21
.1344
a 24
-43 .64

HEC-1 INPUT

....... e e I DI R
folel}
MIDWAY BRANCH DISCHARGING BACK ONTO P.B.
0 o o 7 21
2

1HF-A-34

....... [
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242
243
244
245
249
247
248

249
250
251
252
253
254

255
256
257
258

259
260
261
262
263
264

265
266
267
268
269
270

271
272
273
274
275
276
277

LINE

278
279
280
281
282
283

284
285
284
287
288
289

290
291
292
293

294
295
298
297
298
299
300

3ol
302
303
304
303
306
307

308
309
310
313

KK

Xo
BA
L3
UK
RD

KK

Ko
BA
LS
Us

KK

KO
HC

KK

KO
BA
Ls
us

KK

XG

L3
us

KX

Ko
BA
LS
Ux
RD

1D

KK

KO
BA
Ls
o}

KK

KO
BA
LS
us

EK

KO
HC

EK

KO
BA
Ls
UK
RD

KK

Ko
BA
LE
UK
RD

KK

Ko
HC

Ag
SUBAREA A6
Q 0 o 7 21
Q172
7 86
1z0 .25 .35 100
1314 .002 .03 TRAP o
58
SUBAREA 58
5} 8 a 7 21
.0158
o 64
.31 L]
css
MIDWAY BRAMCH DISCHARGING OFF OF P.B.
o o Pl 7 21
3
51
SUBAREA S1
0 0 0 7 21
L0160
a 84
W77 =70
52
SUBAREA 52
) 0 7 21
. 0479
a 24
1.23 .66
CH1
CEANNEL CH1
0 0 4] 7 21
. 0093
8] 84
411 005 .35 100
1283 -Dol& L03 TRLP i5

HEC-1 INPUT

..... e e I
53
SUBAREA 53
o o ] 7 21
0071
o 84
W35 .72
43
OFFSITE ARER Q5
s o] o] 7 21
.1l820
o] 84
.59 .64
Gos
COMBINE WEST AREAS DISCHARGING TC ELM FORK
o ¢ o 7 21
4
CH2
CHANNEL CH2
c o] C 7 21
L0051
i 84
82 L0122 L35 100
1539 L0016 .03 TRAP ]
Al2
SUBAREA Al2
i) o 7 21
.0237
M 886
120 .25 .35 100
559 .05 .03 TRAP o
CRiz
COMBINE CH2Z AND Al12
o ] o] 7 21
2

IITF-A-33

2 el
4 YES
TioaacaaBieeren o000 10
2 NO
2 NO

PAGE

8




312
313
3i4
315
3le
317
318

LINE

319
320
321
3zz2
323
324
325

3ze
327
328
329

330
331
332
333
334
335
336

337
338
339
340
343
342
343

344
345
346
347
348
349
350

351
352
353
354

3558
356
357
358
359
360

LINE

361

382
363
364
365
3686
3e7

368
369
370
371

372
373
374
375
376
377
378
379

B CH3
KM CHANNEL, CH3
Ko 0 0 0 7 21
BA  .0042
LS 0 84
UK 92,0435 .35 100
RD 840 L0012 .03 TRAP 10 2 YES
x
HEC-1 INPUT
5> T U Ziieinn. O . T TR P g
KK A1l
KM SUBAREA A1l
KO 0 0 b 7 21
BA  .0345
LS 0 86
UK 120 .25 .35 100
RD 842 . 005 .03 TRAP o 2 HO
B
KK CALl
KM CCMBINE WITH CH3 AND All
KO 0 o 0 7 21
HC 2
*
KK CH4
KM CHANNEL CH4
Ko 0 0 0 7 21
BA L0070
is 0 94
UK 101 .0792 .35 100
RD 1180  .0025 .03 TRAP 10 2 YES
*
KK AIOT
KM SUBAREA A10T
KO 0 0 0 7 21
BA 0193
Ls 0 84
UK 265 .04 .35 1090
RD 772 .005 .03 TRAP 0 2 NO
*
KK ALOS
B SUBARER Al10S
KO 0 0 o 7 21
BA 0259
Ls 0 86
UK 120 .25 .35 100
RD 764 L0035 .03 TRAP 0 2 O
.
KK  CALD
K COMBINE A10 SUBARERS
KO 0 ¢ 0 7 21
HC 2
“
KK Ao
B SUBAREER, h3
ji6o] 0 o 0 7 21
BA  .0218
LS 0 86
UK 120 .25 .35 100
HEC-1 INPUT
b TP S S S 4oL, - T -
RD 399 .005 .03 TRAP 0 2 NG
.
KK r2
KM DETENTION POND B2
KO o 0 0 7 21
BA  .0196
LS 100
U o
*
KK P2-TN
Kt COMBINE AREAS DISCHARGING TO POND P2
KO 0 0 h) 7 21
HC 4
«
KK RE2
K ROUTE THROUGE POND P2
Ko b 0 o 7 21
RS 1 ELEV 454
sA 0 4.4466 6.7860 B,2567 B.3782 8.5005 8.6236 B§.8721
SE 454 454,53 455 455.5 456  456.5 457 458
55 458 25 2.6 1.5
SL 456 14.137 .8 .5

HIF-A-36

...... i N

P i0
9,1240
459

PAGE 9
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380
381
382
383
3849
385
386

g7
388
383
390
3391
392
393

394
395
3%e
397
388
388
400

LINE

401
402
403
404

405
4086
407
408
409
410
413

412
413
414
415
4186
417

418
413
420
421

422
423
424
425
426
427
428
479

430
431
432
433
434
435
436

437
438
439
4490

LINE

441
442
443
444
445
446

KX

Ko
BA
L3
UK
RD

KK

KO

LS

UK
RE

EZEHR

Ls
UK
RD

1D

KK

j{s]
He

KK

KO
BA
LS8
UK
RD

KO

is
uD

KK

KO
HC

KK

Ko
RS
SA
SE
S8
8L

KK

KO
BA
LS
UK
RD

EK

Ko
HC

KK

KO
BA
Ls
us

CHS
CHANNEL CHS
i) 0 0 7 21
L0012
0 B4
137 .0051 .35 10w
i55 005 .03 TRAP 20 2 YES
ATT
SUBARER AT
Q o o 7 21l
0zl2
0 84
312 W04 .35 100
1133 <5 .03 TRAP '] 2 No
AT7S
SUBAREA ATS
ol Q o 7 21
NeX)s:)
0 86
120 .25 .35 ioo
1094 . 003 03 TRAP 0 2 HO
HEC-1 INPUT
....... T e TP - F I IR R
Cn7
COMBINE A7 SUBARERS
0 0 0 7 21
2
A8
SUBARRER Ad
¢} Q G 7 21
L0168
¢} 286
120 .25 .35 140
399 .003 .03 TRAP o e NG
B3
DETENTION PCOND P3
ol 0 bl 7 21
.0168
10a
0
PI-IN
CCMBINE AREAS DISCHARGING TO POND P3
5] il o 7 21
3
RP3
ROUTE THROUGH POND P3
4] o o 7 21
i ELEV 453
o 5.35e 7.771 7,565 B,160 4,357 8,555
453 454 455 456 457 458 459
458 25 2.6 1.5
454.5 7,068 .8 .5
CHE
CHANNEL CHE
0 0 0 7 21
.D013
0 84
50 .1 .35 106
155 005 .03 TRAP 20 2 YES
CCHE
COMBINE AREAS UPSTREAM OF S8
0 0 o 21
2
HEC-1 INPUT
FIFIPIFUP: Ziceaaan [ P L T T - B T 8....,-.9,,,...10
59
SUBAREA S3
0 a a 7 21
L0355
0 B4
.37 .68

I{IF-A-37
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INPUT
LINE

NO.

15

21

25

3z

38

43

50

54

Bl

68

72

15

86

20

g7

111

115

11¢e

126

133

137

144

151

447
448
449
450
451
452

453
454
455
456

457

v

KK

EC
BR
Ls
us

KK
K
jicol
HC

-

ZZ

sle

SUBAREA 510
¢ 0
L0168
0 g4
.27 .68
C59

COMBINE AREAS DISCHARGING SCOUTH OFF OF P.B.

0 ol

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

CONNECTOR

01

. ALT
. CAL
. CCH14
. CA3

f===>)

f<==-)

RlS
CH14

AZT

CCHL3. .o iuiiiinns

- A3

- CCHil
CH7

- AS
CAS........ e

v

v
CHE **%

- a4

7 21

DIVERSIGN QR PIMP FLOW

RETURN OF DIVERTED OR PUMPED FLOW

IITF-A-38




155

182

168

17z

i80
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v

v
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337 - . . ANQT

344 B . . . Al0S
351 . . . CARLO. . ivnnnnns
355 . - . - A9
362 . - . . . P2
388 . - P2-IN.......... e
. - v
. - v
372 . . RF2
. . N
. . v
380 - . CH5 #%*
387 - . . AT
3904 - . . . ATS
401 . . - CAT . iiiiicaannn
405 . - . . A8
412 . . . - . P3
418 . - . P3-IN. e,
- - . v
. . . v
42z . . . RP3
. . v
. - . v
430 . . . CHE *#**
437 . - CCHE............
441 . . . 59
447 . . N . 510
453 . . C89. . uaiia.s BRI

{***) RUNOF¥ ALSQO COMPUTED AT THIS LOCATION

JHAFAF A KA FARA I A RKR KRR Rk dohd e kW ok koo

. -
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  +
* JUN 1998 *
* VERSION 4.1 *
& £
¢ RUN DATE  13MAY1l TIME 13:24:13 *

N
R R T R R e T R T

CAMELOT LANDEFILL

PROPOSED EXPANSION CONDITICN

25-YEAR, 24-HOUR STCRM EVENT

FILE:\SOLID WASTEACITY OF FARMERS BRANCH\EXPANSION\
PARTIII-SDPAAPPENDIX ITIFAIIIFANHEC-1\PROP25,IH1

T 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CCNTROL

IPLOT 0 PLOT CONTROL

DSCAL 0. HYDROGRAPH PLOT S5CALE

it HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 9  STARTING DATE

TTIME 0000  STARTING TIME

NG 720 NUMBER OF HYDROGRAPH ORDINATES

NDRATE 4 0 ENDING DATE

NDTIME 1155 ENDING TIME

ICENT 18 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 58,92 HOURS

ITIF-A-40

FAEE R E AR AT AL R ARk kkk kb h ok kk ke kh ok ke

*
* 7.5, ARMY CORPS OF ENGINEERS *
* HY¥DROLOGIC ENGINEERING CENTER *
® 609 SECOND STREET *
* DAVIS, CALIFORNIA Shele *
* (916) 756-1104 *
% *
* *

R AR A L R LA L L L R T E T RS T




+

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

Sk deded kol kdkh hkd ok ok Akk kAR RAR Kdkk kdk ko Bhk Ak ko ok ko k kkok kkk AAKk kA Akd Wk kkdk kkk kkdk dkdk kkk kkk kkk kkk kkd

ok k kR Rk

o *
8 KK * o1 *
* v
P ——
OFFSITE AREA 01
10 KO CUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
TPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCE COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGREPH ON THIS UNIT
ISRV 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

11 BA SUBBASIN CHARACTERISTICS

TARER

PRECIPITATION DATA

.14 SUBBASIN AREA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ,..... daaaaarasaesssae P40 Loiiiiiaciaaaes ciaraesares P-4 Loiiaiaa
5-MIN 15-MIN 60-MIN 2-HR 3~HR &-HR 12-HR 24~HR 2-DAY 4~DAY 7-DAY 10-DAY
.74 1.57 3.19 4,18 4.52 5.47 6.43 7.44 L0 .00 .00 Q0
STORM AREA = .14
13 Ls 5C5 LOSS RATE
STRTL .30 INITIAL ABSTRACTION
CRVNBR 87.00 CURVE NUMBER
RTIMP ,00 PERCENT IMPERVIOUS AREA
14 Us SNYDER UNITGR&PH
TP .39 LAG
ce .64 PEAKING CORFFICIENT
SYNTHETIC ACCUMULATED-AREA V5. TIME CURVE WILL BE USED
ok
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .45 HR, R= .34 HR
SNYDER Ip= .39 HR, Cp= .85
UNIT HYDROGRAPH
25 END-OF-FPERIOD ORDINATES
13. 46, 89. 1z7. 144, 135. 110. 46, 67, 53.
41. 32, 25, 20. is. 1z, 3. 1 £. 5.
4 3 2, 2. 1.
Axk L Wk ok LT
HYDROGRAPH AT STATION o1
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.53, TOTAL EXCESS = 5.90
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(CF3} (HR)
(CF3)
298, 12.42 70, 22. 9. 9.
{ INCHES) 4.730 5.877 5,877 5.877
[AC~FT) 34, 43. 43, 43.

CUMULATIVE AREA =

.14 50 MI

AR Rk FEK Kkk kAR wkE kkk Wk ok Hkk KKK ANAh kA k kA KRR AKE kkk kEEX KhE Akk kkk kkd FFE FhK KKk wRE RKT AAK RAK FEK Ak KkE ok wdd

A RAAE R *N A A K

* *
15 KK * sS4 *
* *

HEARANEN A AT AT A

SUBAREA 54

HIF-A-41




17 xo OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
Q3CAL J. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IGUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LASYT ORDINATE PUNCHEDP OR SAVED
TIMINT -083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFT DATA

18 BA SUBBASTIN CHARACTERISTICS
TAREA .07 SUBBASIN ARER

PRECIPITATICN DATA

12 PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
..... HYDRG-35 ....,, T T L L arernrnanes TP=48 (0
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR Z4-HR 2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.18 4.18 4,82 5.47 6,43 T.44 .00 .00 .00 .00
STORM AREA = .07
19 1s SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTICN
CRVNER 84,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOCUS AREA
20 Us SNYDER UNITGRAPH
TP LBY LAG
cp .66 PEARKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

*kk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .94 HR, R= .68 HR
SMYDER TP= .84 HR, CP= .67

UNIT RYDROGRAPH
50 END-OF-PERIOD ORDINATES

1. 4. g. i3, 18, 24. 28. 3z. 34. 36,
35. 33. 29. 26. 23. 26G. 19. Le. i4. 13.
11, 10. 9. 3. 7. 6. 5. 5. 4. 4.
3. 3. 3. 2. 2. 2. 2. 1. 1. 1.
1. 1. 1. 1, 1. 1. o, . o, 9.
ke ') ok Ere "k
HYDROGRAPH AT STATION 54
TOTAL RAINFALL = T.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 2.56
PERK FLOW TIME MAXIMUM AVERRGE FLOW
6-HR 24-HR 72-HR 59,92-HR
+ (CFs} (HR)
(CF5)
+ 94, 12.92 33. 1o, 4. 4.
(INCHES) 4.4867 5.531 5,531 5,531
{AC-FT) 16, 20, 20. 20.
CUMULATIVE ARER = W07 Bg MI

FEE RFE Fkd kkd khkk Kk kkk ke kdd dkkk wkd kkA kkdk kkk KE* RAE Ak KEE KKK hAK KEk kkk KA¥ FXET RER kokw Hwk KKA KKk Kk KAk kkd Fk%

dawk bk kb hhhdk

v .
21 K& * csq4
. .
Serssarrrraers
COMBINE RRERS PRIOR TO POMD P1 QUTLET
23 Ko CQUTPUT CONTROL VARIRRLES
IPRNT 3 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLCT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SRV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .0B3 TIME INTERVAL IN HOURS
2¢ =H€C HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TC COMBINE
EE®
- - —_— aa .

IIF-A-42




HYDROGRAPH AT STATION <S4

FERK FLOW TIME MAXIMUM AVERAGE FLOW
6—-HR 24-HR 72-HR 59.92-HR
+ {CES} {HR}
(CFS)
+ 364, 12,50 102, 3z, 13, 13.
(INCHES) 4.633 5,763 5,783 5.763
[AC-FT) 51. 63, 63, 63
CUMULATIVE AREA = J20 BQ MI

AR RAE kkk Wkkk KAk Kk AkA ARE KAK AAF REE kkdk kkw kkk Nwd Wkk Wdk kkk KNE KA AAN kAR RAR AAE AKK AAd FEA hkk KAk kmEk kkk wwR Kkw

ek ok ok ko k ok

* *
25 KK * ALT *
“ *
ko R R Rk
SUBARER BIT
27 Ko QUTPUT CONTROL VARIRBLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QS8CAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAFH
I0UT 21  SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
Isavz 720 LAST ORDINATE PUNCHED CR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF BATA

28 BRA SUBBASIN CHARACTERISTICS
TAREA -01 SUBBASIN AREA

PRECIPITATICON DATA

12 pH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... S 1 P L L B
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6~HR 12-HR 24-HR 2-DAY 4-DRY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 3.47 6.43 7.44 .00 .oe .00 .00
STORM AREA = .01
29 LS SC3 LOS5 RRTE
STRTL .38 INITIAL ABSTRACTION
CRVNBR #4.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS ARER

KINEMATIC WAVE

30 UK OVERLAND-FLOW ELEMENT NO. 1
L 268, OVERLAND FLOW LENGTH
5 .0400  SLOPE
i} «350 ROUGHNESS COEFFICIENT
PA i0l.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM~CUNGE
31 RD MAIN CHANNEL
L 507. CHANNEL LENGTH
5 L0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIBMETER
Z 2.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRRPH

P

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PERK TIME TO VOLUME MAK IMUM
PERK CELERITY
(MIN} (FT} (CFS} (MIN) (1N} (FPS}
PLANEL .BS 1.67 2,24 53.00 28.38 727.52 5.55 .40
MATN 1.63 1.33 2.28 253,50 27.26 728.16 5.50 3.74

CONTINULITY SUMMARY (AC-FT} - INFLOW= ,(0000E+0Q0 EXCESS= .2520E+01 CUTFLOW= ,2491E+01 BASIN STCRAGE= ,40%%E-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATN 1.63 1.33 5.00 27.3% 730.00 5.49
ke wkk e LT *hk
HYBROGRAPH Al STATION AlT

ITIF-A-43
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TOTAL RAINFALL = 7,44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5,56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 55, 92-HR
+ {CFs} {HR)
(CFS)
+ 27. 12,17 4. 1. 1. 1,
(INCHES) 4.488 5.487 5.482 5.492
(AC~FT) 2. 2. 2. 2.
CUMULATIVE RRER = .01 50 MI

kdk kkk Ekk kEF KAE KAX kkk KRA RAK KAk Rk Kkk hkk hokk kkk ARk Kkw kEF Akk hAkh ks dhd kkw wwk Wk ok kkk Rk d kg kkd kkw dEk kkk kkd

kkdk kA AR A FE Ak h

* *
32 KK * Bmils *
* M
AR ARk R Rk KRk
SUBAREA AlS
34 RO OUTFDT CONTRCL VARIABLES
IPRNT 3 PRINT CONTROL
TPLOT 0 PLOT CONTROL
QBCAL 0. HYDROGRAPH PLOT SCALE
ITPNCH 7 PUNCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVi 1 FIRST ORDINATE PUNCHED QR SAVED
ISAVE 720 LAST ORDINATE PUNCHED QR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
35 BA SUBBASIN CHARACTERISTICS
TARER .03 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
..... BYDRO-35 ...... D N cienessses TIPS il
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DRY 4-DhY 7-DRY 10-DAY
.74 1.57 3.18 4.18 4,52 5.47 6.43 7.44 ] .00 .00 .00
STORM AREA = .03
36 LS SCS LOSS5 RATE
S5TRTL .33 INITIAL ABSTRACTION
CRVNER 846.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
37 UK GVERLAND-FLOW ELEMENT NoO. 1
L 120. OVERLAND FLOW LENGTH
s .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIM
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
38 RD MATN CHANNEL
L 881. CHANNEL LENGTH
5 .0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .03 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DNIAMETER
Z 2.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTRERM HYDROGRAFH
>wew
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M BT DX PERK TIME TO VOLUME MAX TMUM
PEAK CELERITY
(MIN} {FT} [CES} (MIN) {IN) {FPS}
PLANEL 2.13 1.87 70 24,900 145,861 725.902 5.7% L6l
MAIN 1.63 1.33 2.61 440,59 137,15 724.04 5.64 5.682
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXACESS= ,8923E+0F QUTFLOW= .8693E+01 BASIN SYORAGE= .4875E-03 PERCENT ERROR= 2.8
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.63 1.33 5.00 131.18 725,00 5,64
Kk £k e R wkk
HYDROGRAFH AT STATION Als
TOTAL RAINFALL = 7.44, TQTAL LOSS = 1.65, TOTAL EXCESS = 5.7%

1IF-A-44




PEAK FLOW
+ (CTFS)
+ 131.

HEE KAk hkx

39 KK

41 KO

42 HC

PEAX FLOW
+ {CES;

+ 156.

Ekk kkk kkd

43 KK

45 ¥O

46 BR

iz pH

47 L&

TIME MAXIMUM AVERAGE FLOW
6-~HR 24-HR 72~HR 59, 92-HR
{HR)
{CF3}

12,08 14, 4, Z. 2.
{INCHES} 4.649 5.640 5.641 5.641
(ARC-FT} 7. 9. 9. 3.

CUMULATIVE AREA = .03 50 MI

kk® KAE KEF KEF kkk RNk HAE AR A kkk kkk kkk Kkk kkk kkk khkx HEE Rkk Rk dkE kkd Huk kxk kkk kkk Xkk AEF dAk KAk KEE KEF

EET T T T T e

+ *
* Chl
* *

PR S RS R S Sy

CCMBINE Al SUBAREAS

CUTEUT CONTROL VARIABLES

TEPRNT 3 PRINT CONTROL

TRLOT 0 PLOT CONTROL

QECAL 0. HYDROGRAFH FLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH
ioUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1  FIRST OREINATE PUNCHED OR SBVED
15AVZ 720 LAST ORDINATE PUNCHED OR SAVED

TIMINT L0B3 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION
icoMP 2

*

HYDROGRAPH AT STATION CAL

NUMBER OF HYDROGRAPHS TO COMBINE

TIME MAXIMUM AVERAGE FLOW
6~HR 24-ER T2~HR 59.92-HR
{HR)
[CFS}

12,08 13, 6. 2. 2-
{INCHES} 4,610 5.605 5.607 5.607
(AC-FT) 9, 1. 11, ii.

CUMULATIVE AREA = .04 8¢ MI

kkdk hkd Rk EEkk RER kkk kkk Rk w Wk hdd kEE kdw kkw www

P Ry

* *
* CH14 *
* %

dA R E A AR E R AR

SUBAREA CHI4

CUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT {4 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAFH
ICUT 21 SAVE HYDROGRAPH ON THIS UNMNIT
ISAVI 1 FIRST CRPINATE PUNCHED COR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNGFF DATA

SUBBASIN CHARACTERISTICS

TAREA .00 SUBBA3IN AREA
PRECIPITATION DATA
DEPTHS FOR 4-PERCENT
..... HYDRO-35 ...... wrmrrrrrrreeaes TPRAD Lo ea s
S5-MIN 15-MIN 60-MIN 2~HR 3-HR 5-HR 12-HR
.74 1.57 3.19 4.18 4,52 5,47 6,43
STORM ARER = .00
SCS5 LOSS5 RATE
STRTL .38 INITIAL ABSTRACTICN
CRVNER £4.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS ARER

IIIF-A-45

Wk kkk kkk AEE

ko kEE dkkk kkh kkk kkk Ak kdk k4h khx KhE kR

HYPOTHETICAL STORM

femee dedeeenoeaa TP-49 ... ...
24-BR 2-DAY 4~DAY T-DAY 10-DAY
7.44 .00 .00 .00 .40




KINEMATIC WAVE

48 UK OVERLAND-FLOW ELEMENT NO. 1
L 5Z. OVERLBND FLOW LENGTH
S .1000 SLOPE
N .350 ROUGHNESS CCEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER CF DX INTERVALS
MUSKINGUM-CUNGE
49 RD MATN CHANNEL
L 524. CHANNEIL LENGTH
g 0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CR .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

sk

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME O VOLUME MAK T
PEAK CELERITY
(MIN) {FT} (CFS} [MIN) {Im) (FPS}
PLANEL 1.35 1.87 .67 10.40 7.93 724.45 5,56 .33
MAIN 1.48 1,33 3,46 262.00 7.12 725.83 5.459 2.53

CONTINUITY SUMMARY {AC-FT} - INFLOW= ,UGO0E+CC EXCESS= .4743E+00 OUTFLOW= .4688T+00 BASTN STGRAGE—= .3115E-03 PFRCENT ERROR= 1.1

INTERPOLATED TO SFECIFIED CCMPUTATION INTERVAL

MAIN 1.48 1.33 5.00 7.05 725,00 5.48
Ak nw Ak *kk ek
HYDROGRAPH AT STATION CH14
TOTAL RAINFALL = 7.4¢, TOFAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 5%.92-HR
+ {CFS) (HR])
(CFS)
L 7. 1z.08 1. g, . 0.
[INCHES) 4.503 5.483 5.483 5.483
[AC~FT) g. 3. a. 0.
CUMULATIVE AREA = .00 s MI

KEd kdd ok kkw kW kkk kkw Adh kR RAK KRR REA EAR Ak Akd kA kw kb otk kkk kEk kkk kkd kA ke kkk kEE kkk kkd kdd kEE HAE KRR

KKKk TR KR K

* *
50 KK * CCH14  +
* *
e ek
COMBINE CH14 WITH Al AREAS
52 KO CUTBUT CGNTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDPROGRAPH PLOT SCALE
IPNCH 7  PUNCH COMBUTED HYDROGRAPH
CUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
TSAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
53 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
EE R
EER ] Rk * kR L] EE R

HYDROGRAPH AT STATION ccH14

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
5-HR 24~BR 72-HR 59,92~HR
+ {CFS} {HR}
{CF3}
+ 1863. 1z.08 i9. 6. 2. 2.
(INCHES; 4,605 5,600 5,802 5,602
{AC-FT} i0. 12. 12. 1z.
CUMULATIVE AREA = .04 30 MI

IF-A-46




+

ddkdk kkk kkk hEE kkk kkk ddd dkd Fdkhk Fdkdk kkF AEkk khkk wkk kkk kkk hAkE kKR Aok AAA AEA Axk kkd FEA dkw FRR AXA Ak k ARA AKA kA E
AR AR AR
* N
54 KK * AZF *
N N
AR AR E AR AR
SUBRREA R27
56 KO OUTPYT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
TPLOT 0 PLOT CONTROL
QSCAL ©. HYDROGRAPH PLOT SCALE
TPNCH 7 PUNCH COMPUTED HYDROGRAPH
16UT 21 SAVE HYDROGRAFH ON THIS UNIT
13AV1 1 FIRST ORDINATE PUNCHED OR SAVED
13AV2 720 LAST ORDINATE PUNCHED OR SAVED
TTMINT .683 TIME INTERVAL TN HOURS
SUBBASIN RUNOFF DATA
57 BA SUBBASIN CHARACTERISTICS
TARER .02 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR  4~PERCENT HYPOTHETICAL STORM
..... HYDRO=35 .. .... R e P =123 SN
5-MIN 15-MIN $0-MIN  2-HR  3-HR 6-MR 12-HR  24~HR  2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 .43 7.44 .0 .00 .00 .00
STORM AREA = P
58 LS SCS LOSS RATE
STRTL .38 INITTAL ABSTRACTION
CRVNER 54.00 CURVE NUMBER
RTTMP ,00 PERCENT TMPERVIGUS ARFA
KINEMATIC WAVE
59 UK OVERLAND-FLOW ELEMENT NO. 1
L 312. OVERLAND FLOW LENGTH
s L0400 SLOPE
H .350 ROUGHNESS COEFFICIENT
PR 100,0 PERCENT OF SUBBASIN
DXMIN § MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
60 RD MAIN CHANNEL
L §79. CHANNEL LENGTH
s L0050 SLOPE
N .030  CHANNEL ROUGHNESS COEFFICIENT
[ .02  CONTRIBUTTNG ARER
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
z 2,00 SIDE SLOPE
RUPSTQ HO ROUTE UPSTREAM HYDROGRAPH
JN
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M DT DX PEAK TIME TO VOLUME ~ MAXIMUM
PEAK CELERTTY
{(MTN} (FT) {CF8) {MIN) (18} (FPS)
PLANEL .85 1.87 2.54 62.40 58,76 728,32 5.55 .42
MAIN 1.63 1.33 3.28 439,50 57,58 730,43 5.45 4.47
CONTINUITY SUMMARY (AC-FT} - INFLOW= .0000E+00 EXCESS= .5494E+01 OUTFLOW= .5382E+0] BASIN STCRAGE= ,5579E-D3 PERCENT ERROR= 1.
INTERPOIATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.83 1.33 5.00 57.39 730.60 5.45
P cen - s wxx
HYDROGRAPH AT STATION 2T
TOTAL RATNFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
(CF3} {HR)
(CFS}
57. 12.17 9. 3. 1. 1.
(INCHES) 4,494 5.446 5.452 5.452
{AC-FT} 4. 5 5. 5.
CUMULATIVE AREA = .02 SQ MI

[HIF-A-47
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* *

Sk ekk dkkw wkok Wk wdd k% KkE Ahh FAE AFA KEA FhE kkk kHE Sdd Lkd kwk kkwk dkk kkE kkk kkd

ITIF-A-48

sk ok kkd kkk

g ¥

61 KX * Azs *
¥ *
P
SUBAREA A2S
63 KO CUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
RSCAL 0. HYDROGRAPH PLOT SCALE
LPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT L083  TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
64 BA SUBBASIN C[HARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR  4-PERCENT HYPGTHETICAL STORM
vvv.. HYDRO-35 ,..,.. P . Lt PP e, TP=49 L.,
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.74 1,57 3,19 4,18 4.52 5.47 6.43 7.44 .00 .00 .00 .00
STORM ARER = .03
65 LS 5CS LOSS RATE
STRTL .33 INITIAL ABSTRACTION
CRVNBR 86.00 CURVE NUMBER
RTIME .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
66 UK OVERLAND-FLOW ELEMENT NG, 1
L 120, OVERLAND FLOW LENGTH
5 .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM MUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
67 RD MATN CHANNEL
1 5925, CHANNEL LENGTH
5 L0050 SLOPE
N .030 CHAMNEL ROUGHNESS COEFFICIENT
CA .03 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIBMETER
z 2.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
Exw
CCMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUYTATION TIME STEP
ELEMENT ALPHA M DT DX PEBK TIME TO VOLUME MAX IMUM
PEAK CELERITY
{MIN} (FT} {CFS} {MEN} [$10] (FPS)
PLANE1 2,13 1.67 .70 24,00 162,24 725,02 5,79 .61
MAIN 1.63 1.33 2.67 462.50 150,43 723.85 5,64 5.1
CONTINUITY SUMMARY (AC-FT) ~ INFLOW= ,0DO0E+(0 EXCESS= ,9942E+01 QUTFLOW= ,9680E+01 BASTN STORAGE= .5134E-03 PERCENT ERROR=
INTERPOLATED TO SPECIFIED COMPUTATICN INTERVAL
MAIN 1.63 1.33 5.00 144.46 725.00 5,63
EE R "k ER LR *E KL
HYDROGRAPH AT STATION A28
TOTAL RAINFALL = 7.44, TOTAL LOSE = 1.65, TOTAL EXCESS = 5.7¢
PEAK FLOW TIME MAXIMUM RVERAGE FLOW
6-HR 24-HR 72-HR 59.92~HR
+ {CFS) {HR)
{CFS)
+ 144. 12.08 16, 5, 2, 2,
{ INCHES) 4.641 5.632 5,632 5,632
{AC-FT) 3. 10, 10. 10,
CUMULATIVE AREA = .03 80 MI

Eky Wk ok

2.6




wkk khE kkE hkE kbR kkd bk k% Rkk kdd AhE ARE FEF KEE kAX kkk kkk Mkk kkw bk kXk kkk Fhkw Hkk wEE kkk Fkd KhF Fhwk wkwk Wk kww wks

Kk ke e ok

* *
63 KK * CcA2z
* *
e E ok R Ak R A
COMBINE A2 SUBARFAS
70 KO OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
6UT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 720 TLAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
71 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
O
. O - e e
HYDROGRAPH BT STATIGN caz
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ {CF8) (HR}
{CF5)
+ 195. 12.08 25. 8. 3. 3.
{INCHES) 4,580 5,564 5,567 5.567
{AC-FT} 12. 15, 15, 15,
CUMULATIVE AREA = .05 50 MI

Rkd kkk ko kkk kR AR A R EF hhk kkd ok wkh kkk kkk kR REdk ko kkok kkh Rkk kkk dkd XFA AFF FAF Fkk Akd kEk khdk LR hak hdw whd Ak

e TR AT T T Y

® ®
72 KK * CH12 *
* *
FEAARRRRRR G R RS
SUBAREA CHiZ
74 KO QUTPUT CONTROL VARTABLES
IPRNT 3 PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL G. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 BSAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
I5nV2 720  LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

75 BR SUBBASIN CHARACTERISTICS
TAREA .00 BUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
saass HYDRO-35 L.....  oiiiciinnnnnnn TP~40 ... ... cn s panersreaes TP-AD Lo
5-MIN 15-MIN 60-MIN 2~HR 3-HR 6-~HR 12-HR 24~HR 2-DAY 4-DAY ‘7-DAY 10-DAY
.74 1.57 3.18 4.18 4.52 5.47 6.43 7.44 .00 .00 .00 .00
S5TORM AREA = 00
76 LS SC5 LOSS RATE
STRTL .38 IRITIAL ABSTRACTION
CRVNBR 84,00 CURVE NUMBER
RTIMP -00 PERCENT IMPERVICUS AREA

KINEMATIC WAVE

77 UK OVERLAND-FLOW ELEMENT NGO, 1
L 52. OVERLARD FLOW LENGTH
s .1000 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
78 RD MAIN CHAMNEL
L 313. CHANNEL LENGTH
S L0050 sSLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CRh .00 CONTRIBUTING AREA
SHAFE TRAP CHANNEL SHAPE

HIF-A-49
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WD B¢ld]
Z 3,00
RUPSTQ NG

BOTTOM WIDTH OR DIAMETER
SIDE SLOFE
ROUTE UPSTREAM HYDROGRAPH

LR

COMPUTED MUSKINGUM-CUNGE PARBMETERS

ELEMENT ALPHR
PLANE]L 1.35
MAIN 1.48

CONTINUITY SUMMARY (AC-FT} — INFLOW= ,000

MAIN 1.48

HYDROGRAPH AT ST,

TOTAL RAINFALL = 7.44, TOTAL LOSS

COMPUTATION TIME STEP

M DT DX PEAK TIME TO
PERK
{MIN} {FTY (CFS}) (MIN) {IN)
1.87 .87 10.40 4.46 724.45 5.56
1.33 2.38 156.50 4.44 724.72 5,50

OE+00 EXCESS5= ,2668E+00 OUTFLOW= .2641E+00 BASIN STORAGE= .1

INTERPOLATEE TC SPECIFIED COMPUTATION INTERVAL

1.33 5.00 4.31 725.00 5.51
e xkk
ATION CHiz
= 1.8B, TOTAL BXCESS = 5.5¢

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
©—-HR 24-HR T2~-HR 58.82-HR
{CFs) {HR}
{CFS}
4., 12,08 0. 0. G. o,
{ENCHES) 4.524 5.51z2 5.512 5.512
{AC-FT} G, o, c, 0.

CUMULATIVE AREA =

KEk khd dkk hEd bk kwdk kRE kkdk kkk kkk %

FERER KRR AT

* *
79 KK * cH13  +
® *

R A L]

00 80 MT

hd kkk AEE AEA AEE G kA Rk k kwd kR kdkk EEk khkd kkh FEE kHF EF

SUBAREA CHI13

81 Ko QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
irLer 0  PLOT CONTROL
Q5CAL 0, HYDROGRAFH PLOT SCRLE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
iour 21 SAVE HYDROGRAPH ON THIS UNIT
isAVi 1 FIRST ORDINATE PUNCHED OR SAVED
I3AV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT L083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
82 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN RRER
PRECIPITATION DATA
1z PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
- HYDRO-35 ,..... L L TP-49 ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR &—-HR 12-HR 24-HR 2-DAY 4-DAY 7-PAY
.74 1,57 3,19 4.18 4.52 5,47 6.43 7.44 .00 . o0 .00
STORM ARER = 00
83 LS 5C5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
84 UK OVERLAND-FLOW ELEMENT NO. 1
L 52, OVERLAND FLOW LENGTH
s L1000  SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
85 RD MAIN CHANNEL
) 634. CHANNEL LENGTH
8 .00%0 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREAR
SHAPE TRAF CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIRMETER

HIF-A-50

VOLUME MK IMM

CELERITY
(FPS)

.33
2.19

152E~03 PERCENT ERROR=

P I X BT TR T T e

10-DAY
.00

How




Z 3.00
RUPSTQ NO

SIDE SLOPE
ROUTE UPSTREAM HYDROGRAFPH

ek

COMPUTED MUSKINGUM-CUNGE PARAMETERS

ELEMENT ALPHA
PLANEL i.35
MAIN 1.48

CONTINUITY SUMMARY (AC-FT} ~ INFLOW= .0000

COMPUTATION TIME STEP

M DT DX PEAK TIME TO VOLUME
PEAK
(MIN} {FT) {CFS) (MIN) {IN)
1.87 .67 10.40 2.81 724,45 5,56
1.33 3,886 317,00 9.58 123,77 5.48

E+00 EXCESS= .5929E+00 OUTFLOW= .5848F+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATN 1.48 1.33 5.00 4,74 725,00 5,47
ok k% e I tEE
HYDROGRAFH BT STATION CH13
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5,58
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR Z4-HR T2-HR 59.92-HR
+ {CFS) (HR)
{CFS)
+ 9. iz.08 1. 0. 0. 0.
{INCHES) 4,485 5.473 5.473 5,473
{AC-FT} o, 1. 1. 1.
CUMULATIVE AREA = -00 50 MI

Akk KKk kkE

B KK

38 KO

89 HC

PERK FLOW

® [CF5)

+ 208.

W deRw KRk

90 KX

892 KO

Ik REA KA F KAE kkE kkk Wokw kR kk R kkk kkk ku ek kRE #kE Rdk WRE KAk khk kd¥ KRE kkk kadk A% kkd Akk kkd dkk ArE xdk¥ wAHh

hh kAR AR R A A IR

* *
* CCH13 *
* *

A e AT s

COMBINE CH12 AND CH13 WITH AZ AREAS

CUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT o]
QSCAL o.
IPNCH 7
IOUT 21
ISAVL 1
ISAVZ q20
TIMEINT .083

HYDROGRAPH CCMBTNATION
IcoMp 3

HYDROGRAPH AT STATION

TIME
§-HR
(HR}
{CE'S5)
1z.08 26.
{TNCHES) 4.576
{AC~FT} i3,

CUMULATIVE AREA =

wohkh kkk kWE kEk kkE kkk hkdh Ak

AAE AR A AR K AT R kR

* *
* A3+
* *

HEER LA Rk R kAR L

SUBRREA A3

CUTPUT CONTRCL VARIABLES
IPRNT 3
IPLOT o

FRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PIMNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED

LAST ORDINATE PUNCHED CR SAVED
TIME INTERVAL I¥ HOURS

NUMBER OF HYDROGRAPHS TO COMBINE

*kk

CCH13

MAXIMUM AVERAGE FLOW

24-HR 72-HR 59
8. 3.
5.560 5.56z2
le. 16,
05 50 MI

k okkh ckhhk kdk kkk kkd bkh kkk kkd kkk AEE Kkk kuk RAR kKK AXF kAF KKF kNE KKK KAE Akk AkR

PRINT CONTROL
PLOT CONTROL

IMF-A-51

L 92-HR

3.
5.562
16.

MAX TMUM
CELERITY
(FP3}

.33
2,67

.3570E~03 PERCENT ERRCR=

1.3




93

12

24

95

26

BA

PH

L3

UK

RD

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH

Iour 21 SAVE HYDROGRAPH ON THIS UNIT

I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HQURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASTN ARFA

PRECIPITATION DATA

DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM

vevee HYDRO-35 Lo et eresssisne TPRA0 tiaaiieniiaens L
5-MIN 15-MIN 60-MIN 2~HR 3-HR 6~HR 12-HR 24-HR 2-DRY 4-DAY T~DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 .43 7.44 .00 .00 .00 .00
S5TORM AREA = .03

3C3 LOSS RATE

STRTL .33 INITIAL ABSTRACTION
CRVNER 86,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1

L 120. OVERLAND FLOW LENGTH
8 .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DEMTHN 5 MINIMUM NUMBER OF DX INTERVALS

MUSKINGUM-CUNGE
MAIN CHANNEL

L 630. CHANNEL LENGTH
s L0050 SLOPE
N .030 CHANNEL ROUGHNESS COE#FFICIENT
CA .01 CONTRIBUTING AREA
SHAPE TRAFP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
2 2.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAFH

XS

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M

ELEMENT ALPHA oT DX PEAK TIME TO VOLUME
PEBRK
(MIN) {FT) (CFS) {MIN} {IN}
PLANEL 2.13 1.87 in 24,00 63.48 725.03 5,78
MATN 1,83 %.33 2,30 315,00 61.893 724.85 5.65

CONTINUITY SUMMARY (AC-FT) - INFLOW= .CQO0E+0GC EXCESS= .38%0E+01 OUTFLOW= .3800E+01 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1,83 1.33 5,00 61.14 725.00 5.68
kok Hkk ok ik ek
HYDROGRAPH AT STATION A3
TQTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
+ {CF8) {HR)
{CF8)
+ 61, 12,08 6. 2. 1. 1.
{INCHES) 4.875 5.676 5.676 5.676
{AC~FT) 3. 4. 4. 4.
CUMULATIVE RREA = .01 50 MI

hdk kk A ko

97

99

KK

KO

Fohdk Ak ok hkk kA k Fkd ke kkk kkk wkk kkE RA R kdd hky whw wkk kd ok A kk kdkk kkd kdkd kdd kA

FAFAAFAI AT AR

* *
* CH10 *
* *

IEEEE S T

SUBRRER CHiO

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IF-A-52

MAX TMUM
CELERITY
{FP5)
L6l
4.586

,33688E~03 PERCENT ERROR= 2.3

ddkok Rkk RAE ke kkd kkk kEk Aok




IPNCH 7

IOUT 21
Isavl 3
ISRVZ 7290

TIMINT L0832

SUBBASIN RUNOFF DATA

PUNCH COMPUTED HYDROGRAPH

SEVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

100 BA SUBBASIN CHARACTERISTICS
TARER .00 SUSBASIN AREA
PRECIPITATION DATA
12 BH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
ceven HIDRO-35 tiinan iiienasenaneas TPA0 cvrivninnnannns o .. TP-43
S-MIN 15-MIN 6O0-MIN 2-HR 3-HR §~HR  12-HR  24-HR  2-DAY  4-DAY
.74 1,57 3.19 4,18 4.52 5,47 §,43 7.44 .00 .06
STORM AREA = .00
101 L8 S€S LOSS RATE
5TRTL .38 INITIAL ABSTRACTION
CRVHER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
102 UK OVERLAND-FLOW ELEMENT NO. 1
L 52. OVERLAND FLOW LENGTE
5 .100C  SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKENGUM-CUNGE
103 RD MRIN CHANMEL
12 483, CHANNEL LENGTH
5 .0050 SLOPE
N 030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
z 3,00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPE
sk ke
COMPUTED MUSKINGUM-CUNGE PARBMETERS
COMPUTATION TIME $TEP
ELEMENT ALPHA I3 [54 DX PEAK TIME TC VOLUME
PEAK
(MIN) {FT) (CFS} (M13) (1IN}
PLANE1 1.35 1.67 .67 10.40 6.44 724,45 5.56
MAIN 1.48 1.33 3.36 241.50 6.35 724,81 5.51
CONTINUITY SUMMARY (AC-FT) — INFLOW= .00Q0E+00 EXCESS= ,3854E+00 OUTFLOW= ,3819E+00 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.48 1.33 5.00 6.23 725,00 5.55
. rax . Tk .
HYDROGRAPH AT STATION CH1O
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.889, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 55.92-HR
+ (CFS) {HR}
(CF8)
+ §. 12,08 1. 0. 0. 0.
{INCHES) 4.568 5.548 5.549 5.549
{AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 5¢ MI

ke Rk kAR

kAR R ARk

* *
104 KK * CHi1 +
* *

FEek bk kR ek Rk

SUBAREA CHI11

106 KO QUTPUT CONTROL VARIRBLES

1PRNT 3 PRINT CCONTROL

irLoT # PLOT CONTROL

QSCAL . HYDRCGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH

HIF-A-53

HEE AEE hEk dekk kdkk kkdk kkd kkk kdkk kkk kwk kdkk kb kkk wkk FkE kwkk kdkd kdkk ok d EAE kkk Sk R AhE K EF wdkk ke

7-DAY 10-DAY

.00

MAXIMUM
CELERITY
(FP5}

.33
2,40

.2777E~03 PERCENT ERROR~

Fdok R

LTS
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IooT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST QORDINATE PUNCHED OR SAVED
Isavz 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFE DPATA

107 BA SUBBASIN CHARACTERISTICS
TARER .00 SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
sevaee HYDRO-3S L 0uas secsssssnesaess TP=40 LLiiiiaaiiienen T L 1= T
5-MIN  15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR Z4-HR 2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.1%9 4.1%8 4.52 5.47 .43 7.44 .00 .00 00 .00
STORM AREA = .00
i08 Ls SC5 LOSS RATE
STRTL .38 INITIAL RABSTRACTION
CRVNBR 84,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS ARER
KINEMATIC WAVE
10% UK OVERLAND-FLOW ELEMENT NO, 1
L 52. OVERLAND FLOW LENGTH
s .1000 SLGPE
N .350 ROUGHNESS COEFFICIENT
PA i00.0 PERCENT OF SUBBRSIW
DEMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
110 RD MAIN CHANNEL
L 313. CHANNEL LENGTH
5 . 0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WE .00 BOTTOM WIDTH OR DIAMETER
Z 3.00 B5IDE SLOPE
RUPSTQ NG ROUTE UPSTREAM HYDROGRAPH
kkk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT RIPHA M DT DX PEAK TIME TO VOLUME MAKTMUM
PEAX CELERITY
(MIN) {FT) {CES) [MIN) {IN} {FP5)
PLANEL 1.35 1.67 .67 10.40 4.46 724,45 5.56 .33
MAIN 1.48 1.33 2.38 156.50 4,44 724,72 5.50 2.19
CONTINUITY SUMMARY {AC-FT) - INFLOW= .COCOE+00 EXCESS= .266BE+00 OUTFLOW= .2641E+00 BASIN STORAGE= ,1752E-03 PERCENT ERROR=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATM 1.48 1.33 5.00 4.31 725.00 5.51
ko ko £k kk ET R
HYDROGRAPH AT STATION CH11
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMIM AVERAGE FLOW
5-HR 24-HR T2-HR 59, 82-HR
{CF3) {HR}
{CFS)
4. 12.08 0. 0. 0. 0.
{INCHES) 4.524 5,512 5.512 5.512
{AC-¥T) o, G, 0. o,
CUMULATIVE ARER = 00 50 MI

EEE RER AER

111 KK

113 KO

EERE KKT KKK WX WAk AxE HEE hkh KAk kEkk KKK Kkk Ak Fhk Ak HEw kkw Whh wkdk Wk kA d REk kEk Rk XFE kEkk kkw KEw ko

okk R R Rk kW KK

* *
* CCH11 *
% *

EEARERERR AN AN A

CCMBTINE CH10 AND CH11 WITH AREA A3

OUTPUT CONTROL VARTIAERLES

IPRNT 3 PRINT CONTROL

TPLOT 0 PLOT CONTROL

QS5CAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH
1ouT Z1 SAVE HYDROGRAPH ON THIS UNIT

IHF-A-54

ke




ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 FZ0  LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
114 HC HYDROGRAPH COMBINATION
ICCMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
o
e *EE ok *k ok e

HYDROGRAPH AT STATICN CCHI11

PEAK FLOW TIME MBXIMUM BVERAGE FLOW
6~HR 24-HR 72-HR 59.92-HR
+ iCFs) (HR)
{CES}
+ T2. 12.08 7. 2. 1. 1.
{ INCHES} 4.656 5.655 5.655 5.655
{AC-FT} 4. 4. 4. 4.
CUMULATIVE AREA = .01 3¢ MI

Ak hAk hhk ko Ak kohk kEk kkk kdd sk k hkh khk khk kkk Ehk kkk kkoh hokk Rk kkk kkk kR kkk kkk kkk AF & kokk dkw kkE kkk hkk KRk kkA

FRVRETpE R 2 Y

y x
115 KK * CA3 *
. .
SrearseRareEeE
COMBINE AREAS FLOWING DIRECTLY INTO P1
117 KO CUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0, HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH CCMPUTED HYDROGRAFH
IOUT 21 BSAVE HYDROGRAPH ON THIS UNMIT
I5AV1 1 FIRST CORDINATE PUNCHED OR SAVED
Isavz 720 LAST ORDINATE PUNCHED OR SAVED
TTMINT 083 TIME INTERVAL IN HOURS
118 HC HYDROGRAPH COMBINATION
coMp 3 NUMBER OF HYDROGRAPHS TC COMBINE
paw
. vax . . -
HYDROGRAPH AT STATION CAZ
FPEAK FLOW TIME MAXIMUM AVERAGE FLOW
G-HR .  24-HR 72-HR 59.92-HR
+  (cFs} (HR)
{CFS]
+ 443, 12.08 53, 16. 5. 6
{ INCHES) 4.597 5.587 5.589 5.589
(BC-FT) 28, 3z, 3z, 32.
CUMULATIVE AREA = L1150 MI

dkkw kkk kkk REE AkE ARd kEE kkk ko RIk kkk bk k kkk kkdk Bhkd kkk kkk kkhk kkhk hEkF kAEk AdE Ehkdk hkh kkh kkk khkdk hhhk khk kkk o kkk kEk kW

EEKKRREFXTRNE R

. .
119 KK * cH? %
. .
NP
CHANNEL CH?
121 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT G PLOT CONTROL
QSCAL 0. HYDROGRAPH PLGT SCALE
IPNCH 7 PUNCH CCMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH CN THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
isav2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

122 BA SUBBASIN CHARACTERISTICS
TARER .00  SUBRASIN ARERA

PRECIPITATION DATA

IIIF-A-55




1z PH

123 L8

124 UK

125 RD

CONTEINUITY SUMMARY

e

TQTAL RAINFALL

PEAK FLOW
* {CE's8)

17,

kkk kkE AAh

126 KK

128 KO

1253 Ba

DEPTHS FOR  4-PERCENT HYPOTHETICEL STORM
coeed HYDRO-35 Loiiin aaiiiiiiiia...s O L BT
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6~HR 12-HR  24-HR  2-DAY  4-DAY 7-DAY 10-DAY

.74 1,57 318 4,18 4.52 5.47  6.43  7.44 .00 .00 .00 .00
STORM RREA = .00
SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVMER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1
L 82. CVERLAND FLOW LENGTH
s .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
MAIN CHANNEL
L 830. CHANNEL LENGTH
5 .0030 SLOPE
¥ .030  CHANNEL ROUGHNESS COEFFICIENT
ca .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTR OR DIAMETER
z 2.00 SIDE SLOPE
RUPSTQ HO ROUTE UPSTREAM HYDROGRAPH
Fk ok
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA 5 bT DX PEAK  TIME TO VOLUME — MAXIMUM
PEAK CELERITY
(MIN) (FT) {CFs) {MIN) {IN} (FPS)
PLANE L 2.13 1.67 .69 16.40 17.84  724.42 5,56 .53
MRIN .98 1,39 5,00 415.00 16.54  725.00 5.35 2.54
(AC-FT) - INFLOW= .000DE+C0 EXCESS= .1067E+01 OUTFLOW= ,1026E+01 BASIN STORAGE= ,7822E-03 PERCENT ERROR= 3.7
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN .98 1.38 5,00 16.5¢  725.00 5.35
o P - .
HYDROGRAPH AT STATION cH?
= 7.44, TOPAL LOSS =  1.88, TOTAL EXCESS =  5.56
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
{HR)
(crs)
12.08 2. 1. 0. 0.
{INCHES) 4.438 5.346 5.347 5.347
{AC-FT) 1. 1. i. i.
CUMULATIVE BREA = .60 50 MI

AEE RAk khkk kkk hkk FAkE kEw Fko

ke ko ke ek

* *
* A5 *
# *

ke ek vk ko k k

Tk kkd wdkd kdk kW bk kkk kkdk bk kb ke Rk ko dEE kdkk Eod EAw kkE kkk Ak kxE Akk

SUBRREA AS

QUTPUT CONTROL VARIARLES

IPRNT
IPLOT
QSCAL
IPNCH
Iout
ISAV]
1sAav2
TIMINT

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TARER

PRECIPITATION DATA

120
083

.03

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

SUBBASIN ARER

HIF-A-56




iz PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... cvarraraansaas TP=A0 Lol ceaeeeeaaas TEP-49 Lo oollL
5-MIN 15-MIN 60-MIN 2-HR 3~HR 6-HR i2-HR 24-HR 2-DAY 4-DAY 7-DAY 1D-DAY
.74 1.57 3.1% ° 4,18 4,52 5,47 6.43 7.44 .00 <00 .00 00
STORM ARFA = .03
130 L8 5C5 LOSS RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER 86.00 CURVE NUMBER
RTTHME 00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
131 UK OVERLAND-FLOW ELEMENT NO. 1
L 120. OVERLAND FLOW LENGTH
3 .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
A 100.0 PERCENT OF SUBBRSIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
132 RD MATN CHANNEL
L 1007. CHANNEL LENGTH
5 L0850  SLOPE
N .030 CHANNEL ROUGHMESS COEFFICIENT
Ch .03 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
WD .00 ROTTOM WEDTH OR DIAMETER
Z 2.00 SIDE SLOPE
RUPSTQ NG ROUTE UPSTREAM HYDROGRAPH
ke
COMPUTED MUSKINGUM~CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPER M oT DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
{MIN} {FT} {CFS) {(MIN) [IN) {FPS}
PLANEL 2.13 1.67 .70 24.00 149.64 125.02 5.79 .61
MATN 1.63 1.33 z2.97 503.50 140,34 724,03 5.63 5.66
CONTINUITY SUMMARY {AC-FT} - INFLOW= .00008+00 EXCESS= .9170E+01 OUTFLOW= .8918E+01 BASIN STORAGE= .5553E-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATIGN INTERVAL

MAIN 1.63 1.33 5.00 133.57 125,00 5.62
T k% e w T2 L2
HYDROGRAFH AT STATION AS
TOTAL RAINFRLL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.79
PERK FLOW TIME MAXIMUOM AVERAGE FLOW
6-~HR 24-HR 72-HR 59.92-HR
+ {CF8) (HR}
(CFS)
+ 134, iz.¢08 15. 4. 2. 2.
{INCHES) 4,629 5.616 5,617 5.617
[AC~FT) 7. 9. 9. 9.
CUMULATIVE AREA = .03 50 MI
AERE REE RAR RKK kkk kkk kot kkk kork Rk KRR kAR Ak kb dkk kkdk kkk kkk KKk KEX KEX KAX kkk KAk Khk khk KXk SEF KEK KEK KKK KEF kFF

K kw Kk kKKK KKK

® *
133 KK * CAS  *
* *

P AL bt LAt

COMRINE CH7 AND AS BEFORE ROUTING THROUGH CHB

135 KO OUTPUT CONTROL VARTARLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7  PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH OM THIS UNIT
IsAvl 1 FIR3T CRODINATE PUNCHED OR SAVED
ISAVZ2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
136 HC EYDROGRAPH COMBINATION

IcoMp 2 NUMBER OF HYDRCGRAPHS TO COMBINE

ko

HYDROGRAPH AT STATION CAD

IITF-A-57
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PEAK FLOW TIME MAXTMUM AVERAGE FLOW

6-HR 24-HR 72-HR 52,92-HR
+ (CF3}) [HR)
{CEFS}
+ 1s0. 12.08 17, 5, 2. 2.
{INCHES) 4,609 5.587 5.588 5.588
{(AC-FT) 8. 19, 10. 10.
CUMULATIVE BRER = .03 50 MI

ke WwE kkek Wk kkk kEk kdkd kdkek ok ad fdw kokh kkk kk® XER O SFk hwb kdw Wkl wkd wEk Rk REk kkk kX ok kF wwk kwk wkk kkk kkd kdw kkd kww

HAAH RN KRRk h

* *
137 KX * CHE *
* *

EERERR KR kA k kAR

CHANNE]L, CHS
139 Ko OUTPUT CONTROL VARIARLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

SCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH

I10UT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
I58V2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

140 BA SUBBRSIN CHARACTERISTICS
TAREA .01 BSUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... F s 1 L N e TP=4D L
5-MIN 15-MIN &60-MIN 2-HR 3-BR 6~HR 12-HR 24-HR 2~-DRY 4-DAY 7-DAY 10-DRY
AL 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00 .00 00 .00
STORM AREA = 01
141 LS S5C3 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 34.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

142 UK OVERLAND-FLOW ELEMENT NO, 1
L 46, OVERLAND FLOW LENGTH
S .0652 SLOPE
N .350 ROUGHNESS COEFFICIENT
A 100.0 PERCENT CF SUBBASIN
DEMTN 5 MINIMUM NOMBER OF DX INTERVALS
MUSKINGUM-CUNGE
143 RD MATN CHANNEL
L 707. CHANNEL LENGTH
s .0300 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .01 CONTRIBUTING AREA
SHEAPE TRAP CHANNEL SHAPE
WD 5.00 BOTTOM WIDTH OR DIAMETER
Z 2,00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYDROGRAFH

LTS

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAX IMIM
PEAX CELERITY
{MIN) {FT) {CFS) {MIN) {IN} {FPS3)
PLANE1 1.08 1.67 .57 9.20 26.40 724.95 5.58 .28
MAIN 3.11 1,39 1,07 353,80 168.61 T25.84 5.57 11.08
CONTINUITY SUMMARY (AC-FT) - INFLOW= .9%24E+01 EXCESS= .1571E+01 OUTFLOW= .1148F+02 BASTN STORAGE= ,2671E~03 PFRCENT ERROR= .3

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.11 1.39 5.00 166,32 725.00 3.37
ok ke aax ke ok
HYDROGRAPH AT STATIOW CHB
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5,56

INF-A-58




PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR TZ-HR 59.92-HR
+ {CFS} {HR}
{CF5}
v 166. 12.08 19. 6, 2. 2.
{INCHES} 4,601 5.574 5.575 5,575
{AC-FT) 9. 11, 11. ii.
CUMULATIVE AREA = .04 S0 MI

Uk kAR REA Rkk kkk kA Fd AEF khkT kkhk Kkk kkk Wk Rkw k% Www kkk hkk kkk kkk kkdk kkd khkk hkE Euk kA%

R

* *

144 KK * Ay w
* *
EEEEEE R EEE ST
SUBAREA Ad
146 X0 GUTPUT CONTROL VARTABLES
IPRNT 3 PRINT CONTROL
TPLOT 0 PLOT CONTROT.
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 7 PUNCH COMPUTED HYDROGRAPH
Iout 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
TSAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASTN RUNOFF DATA
147 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA
PRECTPITATION DATA
12 PH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
ceees HYDRO=35 ottt e TP=40 «.eannn.. P G £
5-MTN 15-MIN &0-MIN  2-HR 3-HR §-HR  12-HR  24-HR 2-DAY  4-DAY
.74 1.57 3.19 4.18 4,52 5.47 6.43 7.44 .00 .00
STORM AREAR = .02
148 1§ 505 LOSS RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER B6.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
149 UK OVERLAND-FLOW ELEMENT NO. 1
L 120. OVERLAND FLOW LENGTH
s .2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PR 160.0 PERCENT OF SUBBASIN
OHMTN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM~CUNGE
150 RD MATH CHANNEL
L 403, CHAMNEL LENGTH
B .0050 SLOPE
N 030 CHAMNEL ROUGHNESS COEFFICIENT
cA .02 CONTRIBUTTNG ARFA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
7 2,00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
i
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M pT X PEAK  TIME TG VOLUME
PEAK
(MIN) (FT) (CFS} (MIN} (1N}
PLANEL 2.13 1.67 .70 24.00 106.31 725.02 5.79
MATH 1.63 1,33 1.28 403,00 102.51 724.49 5.08
CONTINUITY SUMMARY {AC-FT) - INFLOW= .0000E+Q0 EXCESS= .6515E+01 OUTFLOW= .5714E+01 BASIN STORARGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN 1.63 1,33 5,00 100.30 725.00 5.09
e e ok EEES EER S EER]
HYDROGRAPH AT STATTON a4
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.79
PEAK FLOW TIME MAXIMUM AVERARGE FLOW

[IIF-A-39

hkE kkk kEE Akh AEE kA% kuwk Ak

7-DRY 10-DAY

.00 e

MAX TMUM
CELERITY
{FPS}

.61
5.18

.2350E-03 PERCENT ERRQR= 12.3




+ {CF5)

+ 1040,

kA EhE kAR

i51 KK

153 KO

154 HC

PEAK FLOW
+ {CFs)

+ 267.

dxw dkd g

155 KK

157 KO

158 BA

12 PH

159 LS

160 UK

6-HR 24-HR 72-HR 59, 92-HR
(HR}
(CF3)
1z.08 10. 3. 1. 1,
[INCHES) 4.353 5.087 5.088 5.088
[AC-FT) 5. 6. G. 6,
CUMULATIVE AREA = .02 59 MI

Bk kkok kR wokw Rk ok Rdk kkok ek kk ok kkoh bk Rk kkdk REE Rk F REK KkE kkk kR RAK kkk EHkk KkH AkX KA KRN Fhk k¥w

[ TR

* *
* CA4  *
W *

dkkA AR AR AR A

COMBINE WITH A4 BEFORE ROUTING THROUGH CHS

CUTPUT CONTROL VARIABLES

IPRNT 3  PRINT CONTROL

IPLOT 0  PLOT CONTROL

QSCATL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH CCMPUTED HYDROGRAPH
iour 21 SAVE HYDROGRAPH ONM THIS UNIT
I5AVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED

TIMINT L0683 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATICN

ICOMP 2 NUMBER QF HYDROGRAPHS TO COMBINE

LTTY

HYDROGRAPH AT STATION Ch4

TIME MAXIMUM AVERAGE FLOW
6-HR Z4-HR 72-HR 59,92-HR
(HR}
(CFS)
1z.08 29. 9. 3. 3.
(INCHES) 4.513 5.402 5.403 5.403
[AC-FT) 14. 17. i7. 17,
CUMULATIVE AREA = W06 50 MI

Wk Wk kW kwk wkk ok Rk R BE REA hkE khk Ak hkk kkk kkdk dkk kkw FohkEk ok E kork AEF kkE kdkk kb Fkdk kEk dAF bk

HH kKKK KK KK KKK

* *
* cHY o+
* *

kA A A E R KA AR
CHANNEL CH9

QUTPUT CONTROL VRRIABLES

TERNT 3  PRINT CONTROL

TPLOT 0 PLOT CONTROL

05CAL G, HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAFH
To0T 21 SAVE HYDROGRAPH ON THIS UNIT
1s5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA .00 SUBBRSIN AREA

PRECIPITATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
ceaae HYDRO-35 L0000 [ el 1 varraanrees TP-4G oL,
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6—HR 12-HR 24-HR 2-DRY 4-DRY 7-DAY 10-DAY
.74 1.57 3.1 4.18 4.52 5.47 6.43 7,44 .00 Lo .00 .00
STORM ARER = .00

S5C3 LSS RATE

STRTL .38 INITIAL ABSTRACTION

CRVNBR 84,00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIQUS AREA

KINEMATIC WAVE

OVERLAKDE-FLOW ELEMENT NO, 1

ITIF-A-60
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¥

+

L 75. COVERLAND FLOW LENGTH
E L1000 SLOFE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
161 RD MAIN CHANNEL
L §70. CHANNEL LENGTH
8 .0300 SLOPE
N .030 CHANNEL ROUGHNESS CORFFICIENT
CR .00  CONTRIBUTING AREA
SHEFPE TRAP CHANNEL SHAPE
WD 5.00 BOTTCM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE
RUPSTC YES ROUTE UPSTREAM HYDROGRAPH

kwk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPER M DT DX PERK TIME TO VOLUME MAXTMUM
PERK CELERITY
{MIN) (FT} [CF3) [MIN) {IN} {FPS)
PLANEL 1.35 1.87 .74 15.00 23.33 T24.52 5.56 .38
MAIN 3.11 1.3%9 88 335,00 280,65 725,43 h.41 12.87

CONTINUITY SUMMARY (AC-FF) - INFLOW= ,1720E+02 EXCESS= .1423E+01 OUTFLOW= .1860E+02Z BASIN STORAGE= .Z560E-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED CCMPUTATION INTERVAL

MAIN 3.11 1.3% 5.00 274,91 725,00 5.41
ke - ErT) I e
HYBROGRAPH AT STATION CH®
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTRL EXCESS = 5,56
PEAK FLOW TIME MBXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
{CF8) {HR}
(CF3)
275, 12.08 31. 9. 4. 4.
{INCHES) 4,514 5.411 5,411 5,411
(AC-FT) i6. 19. 19. i9.
CUMULATIVE AREA = .08 S50 MI

dkk kkh Kkk Kk Rk kkk kokk dkd Fdk Kdkk ko KWk kW Wk WWR Wk W WRw wkh Rkk kkk kkhk hkk khd Axd kkE kkk wkw ek kR kkk kkk kkk

Ak kkhkkh ok khkh

# o
162 KK * p1 o+
N *
P
DETENTION POND Fi
164 ¥O OUTPUT CONTROL VARIABLES
IPANT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
ToUT 21 SAVE HYDROGRAPH ON THIS UNIT
IsAv1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .0B3 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DRTA

165 BA SURBASIN CHARACTERISTICS
TAREA .4 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 4~PERCENT HYPOTBETICAL STORM
ceews HYDRO-35 ... ciicieciiaanacn TE-40 .nnveinnnnens e S L
5-MIN 15-MIN 6&60-MIMN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DRY 4-DAY T-DAY 10-DAY
L) 1.57 3.19 4.18 4.52 5.47 §.43 7.44 .00 .00 .00 .00
STORM AREA = .04
166 Ls 5C5 LOSS RATE
STRTL .00 INITIAL ABRSTRACTION
CRVNBR 100.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
187 UD 5CE DIMENSIONLESS UMITGRAPH
TLAG .00 LAG

HIF-A-61
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UNIT HYDROGRAPH
& END-OF-PERIOD ORDINATES

208. S8, i1. 2. .
*k ke xkH e ek L
HYDROGRAPH AT STATIOM Pl
TOTAL RAINFALL = 7.44, TOTAL LOSS = .00, TOTAL EXCESS = 7.44
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-BR 59.92~-HR
+ {CF3) (HR}
(CF5)

+ 188. 1z.08 21. 7. 3. 3.
(INCHES) 5,468 7.437 7.440 7.440
(RC-FT) 11. 14. 14, 14.

CUMULATIVE AREA = .04 3¢ MI

dekk RAE KRR Kk KRE REK kkk KRN HNK KEok Rk k ko ok kk Rk Rkk Ak kkk kkk kkk kkk Ak kkd dA & xak kkd wwE Ak Kk dAk AEA KFF KAF AFA

kA kAR A AR khkk

* *
168 KK * Pl-IN
* -
Fodondk R R Rk R R ko
CCMBINE AREAS DISCHARGING TO POND Pl
170 KO CUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE
IPNCHE 7 PUNCH COMPUTED HYDROGRAPH
IooT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
IsAVZ 726G LAST ORDINATE PUNCHED OR SAVED
TIMINT .83 TIME INTERVAL IN HOURS
171 HC HYDROGRAPH COMBINATION
IcoMp 3 NUMBER OF HYDROGRAPHS TO COMBINE
EET)
wwdk ok *rx Ak dhk

HYDROGRAPH AT STATION Pi-IN

PERK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 55.92-HR
+ (CF3} {HR)
(CFS)
+ 304. 12.908 105, 33, 13, 13.
{INCHES) 4,711 5.839 5.855 5,855
(AC-FT) S2. 65, 65, 65.
CUMULATIVE AREA = .21 S0 MI

dkck kkk Rk Wkw Wk ok kAkk kkh ko hdkk hkk ko kkk kkk kkk kkk hdk kA E Rk A kdkd hAh RAE XAk kAN AAE KKK KAE KEE ko k AAE KAK

kA EEEARAE AR Lk

. *
172 KX * RP1 *
M *
Kok A ARk
ROUTE THROUGH POND Pl
174 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONMTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PONCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROCGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SBVED
i5Av2 720 LAST CRDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRARPH ROUTING DATA

175 Rs STORAGE ROUTING
NSTPS 1 MNUMBER OF 3UBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 454.50 INITIAL CONDITION
hs .00 WORKING R AND D COEFFICIENT

HIF-A-62
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176 5A
177 SE

179 SL

178 s5

PEAK FLOW
{CFS5)

28.

PEAK STORAGE TIME

{AC-FT}
48,

PEAK STAGI

{FEET}
457,46

kA kAE Kk

180 KK

182 KO

183 HC

AREA W0 i7. 18.2 19.86 12.90 19.4 15.8 20.2
ELEVATION 454.50 455,00 456,00 457,00 455,00 459,00 460,00 461.00
LOW-LEVEL QUTLET
ELEVL 455.50 ELEVATTON AT CENTER OF QUTLET
CARER 3.14 CROSS-SECTICNAL AREA
COOL .80 COEFFICIENT
EXPL .50 EXPCHNENT OF HEAD
SPILLWAY
CREL 458.00 SPILLWAY CREST ELEVATICN
SPWID 25,00 SPILLWAY WIDTH
COOW 2.60 WEIR COEFFICIENT
EXPW 1.50 EXPONENT OF HEAD
o
COMPUTED STCRAGE-ELEVATION DATA
STORAGE L 00 2.96 20.92 3%.29 58.07 77,27 96,88 116,91
ELEVATION 454,50 455,00 456,00 457.00 458.00 459,00 460.00 461.00
COMPUTED OUTFLOW-ELEVATION DATA
DUTFLCW 00 .00 19.56 20.70 21.98 23.44 25.10 27.01 29.24 31.87
ELEVATION 454,50 455,50 456,44 456,55 456,69 456.85 457.05 457.30 457.60 458,00
QUTFLOW 33.02 36.99 45,55 60,62 83.84 117.03 1e1.97 220.42 284.18 3g5.02
ELEVATION 455.05 458.16 458,32 458,54 458.81 459.14 459,52 459,96 460,45 461.00
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 2.%6 11.88 20.82 2B.97 31.05 33.54 36.54 39.29 40,22
CUTFLOW .00 .00 .00 14,25 19,56 20.70 2L.98 23.44 24.63 25.14
ELEVATICN 454.50 455,00 455,50 456,00 456,44 456,55 456.69 156,85 457.00 457.05
STORAGE 44.80 50.58 58.07 59.08 61.10 64,16 68.31 73.55 77,27 739,89
QUTFLOW 27.01 29.24 31,87 33,02 36.89 45.59 60.62 B3.B4 102,71 117.03
ELEVATION 457,30 457.60 458,00 458.05 458.16 458,32 458.54 458,81 453,00 459,14
STORAGE 87.38 86,02 36.88 105.85 116.581
QUTELOW 161.97 220.42 226.61 294.18 385.02
ELEVATION 459.52 459,86 460,00 460,45 461,00
ek Kk LR k& ok
HYDROGRAPH AT STATION RP1
TIME MAXIMUM AVERRGE FLOW
6—-HR 24-HR 72-HR 55.82-HR
{HR)
{CFS)
15.17 28, 23. 11. 11.
(INCHES) 1,242 4,051 4,752 4.752
(AC~FT} 14, 45, 53, 53.
MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR 59.92-HR
(HR)
15.17 47. 36. 21. 21.
E TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 55.52-HR
{HR)
15,17 457.40 456.82 455.94 455.94
CUMULATIVE RRER = .21 80 MI

dokkk kk ok kkk ko kR k hkh Ekk kEd kA% kkk kkk kkk BEE ERRE Ehk kW kw ok kwdk kK dokd RE A ARk Wk kwk wkw Wk hwk wokk ok N kk

ETTTETETE LT Y

+ ®
* CP1 *
+ *

ek ek kA ok ek ok

COMBINE DOWNSTREAM OF POMD P1 QUTLET

OUTPUT CONTROL VARIARBLES

IPRNT 3  PRINT CONTROL
IPLOT 0  PLOT CONTROL
QBCAL C¢. HYDROGRAPH PLOCT SCRLE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
I0UT 21 BAVE HYDROGRAPH ON THIS UNIT
ISAV1 1  FIRST ORDINATE PUNCHED OR 3AVED
13AV2 720 LAST ORDINATE PUNCHED OR SAVER
TIMINT L083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATICN
ICCOMP 2 NUMBER QF HYDROGRAPHS TO COMBINE

IIIF-A-63
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HYDROGRAPH AT STATION CP1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
4-HR 24-HR 7Z2-HR 59,92-HR
(CFS} {HR}
(CF5)

+ 389, 12.50 125. 5z, 23. 23.
(INCHES) 2.826 4.684 5.253 5,253
[RC-FT) 82, 163, 1lse. 116,

CUMULATIVE ARER = .41 8¢ MI

bk kkd kkk kR kEE LUk kkd kkk Rk ckkk kkk kR kkk REE X E Rk kA% kkhk Akkok kkd kAR REE KkW NAN kKR kkk kEKk kA Akk Fkw kkA KFh Auk

FARARFE KR AR RK

* *
184 KK * 85 +
* *

FEkEREh bk Rk kA

SUBRARER 55
186 KO OUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7  PUNCH COMPUTED HYDROGRAPH
I0UT 21  SAVE HYDROGRAPH ON THIS UNIT
IsAvVl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFE DATA

187 BA SUBBASIN CHARACTERISTICS
TAREA 01 SUBBASIN AREA

PRECIPITATICHN DATA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
vaseas HYDRCO-35 .04 T e L T R L T L I TP-42 ...........
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24~-HR Z-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.18 4.18 4.52 5,47 6,42 7.44 .09 .00 .00 .00
STORM AREA = 01
188 LS SC5 LOS5 RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR E4.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
183 Us SNYDER UNITGRAPH
TP .58 LAG
CcP .71 PEAKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA V5. TIME CURVE WILL BE USED

e e

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .69 HR, R= .42 HR
SNYDER Ip= .58 HR, Cce= s

UNIT HYDROGRAFH
32 END-OF-PERIOD ORDINATES

0. 2. 3. 5. 7. B. 9. 9. 8. 7.
3. 4. 4. 3. 2. 2. 2. 1. i 1
1. i. . 0. 0. 0. 0. 0. o. G.
0. 0.
w ko HE xxk *Ek EEE)
HYDROGRAPH AT STATICHN 55
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCES5 = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 5%.92-HR
+ {CF3) {HR}
{CFS)
+ 21. 12.58 6. 2. 1. 1.
{INCHES} 4,489 5.533 5.535 5.535
(AC-FT} 3, 3. 3. 3.
CUMULATIVE ARER = .01 50 MT
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* *
190 KK * [T
* *

AE kR kA kRS

COMBINE AREAS UPSTREAM OF 87

182 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPHCH 7 PUNCH COMPUTED HYDROGRAPH
I0UT 21  SAVE HYDROGRAPH ON THIS UNIT
I3AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST CORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS
193 HC HYDROGRAFH COMBINATION
IcoMP 2 NUMBER OF HYDRCGRAFHS TO COMBINE
gk
s ke o "k ET R
HYDROGRAPH AT STATION 855
PEAX FLOW TIME MAXIMIM AVERAGE FLOW
&~HR 24~HR 72-HR 59.32-HR
+ {CF5) (HR)
{CFS]
+ 408. 12.56G 131. 54. 24. 24.
{INCHES) 2.870 4.704 5.260 5,280
{AC-PT) 5. i0e. 115. i19.
CUMULATIVE AREA = .42 50 MI

Kk h kkk kkk kkh kkh kAE AEk Akk kkh kkk khkdk Rk kkk kohkd kkdk kwd kkh kkk kkdk wRR wwE REA KAk

dkkk R AN AR AR

FAE Rk wkk Rk Rk Wk kkk

kkk HHE KkEE Kk KXk KHK KA

* *
194 KX * 57 *
x *
EESEEEEEEE R RS
SUBAREA §7
196 KO QUTPUT CONTROL VARIABLES
1PRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
0SCAL 0. HYDROGRAPH PLOT SCALE
IPHCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAV 1 FIRST ORDINATE PUNCHED OR SAVED
15AVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .0B3 TIME INTERVAL TN HOURS
SUBBRSIN RUNOFF DATA
197 BA SUBBASIN CHARACTERTSTICS
TAREA .0l SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 .evver wvnnnnnennnnnos TPoG0 tiuuiicnnenenn sowenvnnans TP-49 Liiuiiiun.
S5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4~DARY  7-DAY 10-DAY
.74 1.57 3.18 4.18 4.52 5,47 6.43 7.44 .00 .00 .00 .00
STORM ARER = .01
198 LS 5C5 LOSS RATE
STRTL ,38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
199 US SNYDER UNITGRAPH
TP .47 LAG
cp .72 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS, TIME CURVE WILL BE USED
Lok ok
UNIT HYDROGRAPH PARAMETERS
CLARK  TC= 57 HR, R= .32 HR
SNYDER TP= .47 HR, cp= .71

UNIT HYDROGRAPH
25 END-OF-PERIOD ORDINATES
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TOTAL RAINFALL =

FEAK FLOW
+ {CFS;
+ 7.

Ekk kkk kkk

200 KX

202 KO

203 HC

PERK FLOHW

+ (CFS}

+ 428,

wkk kkFk kkok

204 KX

206 X0

207 BA

12 pH

i. 2. 4, 6, 8. 8. g. 6. 5 4.
3. 2. 2. i. L. 1. i o, a, 6.
G, o] 0, 0. .
®EE EEr >k ok
HYDROGRAPH AT STATION 57
7,44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.5%
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR TZ-ER 59,92-HR
{HR}
{CFS)
12,50 4, 1. 1. i
{INCHES) 4.494 5.536 5.536 5.536
{AC~FT} 2. 2. 2. 2.
CUMULATIVE BRER = .01 850 MI

kg kdw kk ddh dd Rk K Eb kW Wk REhk hkdk Rk khk hkk kkk kkk ok RAE Akk kW Rokk Wwok ko d kkw kR ok Ak Rk ok kd kR ek d

ek k kA hh A KR

* *
* cs?  *
* *

]
COMBINE WITH ARER 37

CUTPUT CONTROL VARIABLES

IPRNT 3  PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH

I0UT 21 SAVE HYDROGRAPH OM THIS UNIT

ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDIMNATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION

ICoMp Z NUMBER OF HYDROGRAPHS TO COMBINE

*kk

HYDROGRAPH AT STATION cs7

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59,32-HR
{HR}
{CF3)

12.50 135. 55, 25. 25.
{INCHES) 2.900 4,717 5.268 5,268
{AC~FT) §7. 109, 121. 121,

CUMULATIVE AREA = .43 89 MI

AR EEE mAk kA k KAd RAE kkE REE REA KRk khk hAh ek kdkdk dkk REE Fhk kkd wEE EEA KEE kkk kkk kkk Rk k khF hkk kkk kwkw Rohw

WKW R A KKK KK KKK

* *
* ola o+
* *

HEEERKE K AN E

OFFSITE AREA Cl1A

CUTPUT CONTROL VARTABLES

TFRNT 3
IPLOT 0
QSCAL 0.
IBNCH 7
TOUT 21
ISAVL 1
TSAVZ 720
TIMINT 083

SUBBASIN RUONOFF DATA

SUBBASIN CHARACTERISTICS

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS YNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED CR SAVED
TIME INTERVAL IN HOURS

TAREA .04 SUBBASIN ZREAR
PRECTPITATICON DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... D & - L S ieessasacne TE4T cieiiinenas
5-MIN 15-MIN &60-MIM Z-HR 3-HR 5-HR 12-HR 24-HR 2-DRY 4-DAY T-DRY 10-DAY
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3

74 1.57 3.19 4.18 4.52 5.47 6.43 7.484 00 Al .00 .00

STORM ARER = .04
208 1S 5CS LOSS RATE
STRIL .35 INITIAL ABSTRACTION
CRVNBR 85,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
208 US SNYDER UNITGRAPH
TR .50 LRAG
CP .68 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA V3. TIME CURVE WILL BE USED
wwk
UNIT HYDROGRAPH PRRAMETERS
CLARK  TC= 5B HR, R= .39 HR
SNYDER TP= .50 HR, CP= .67
UNIT HYDROGRAPH
2% END-OF-PERIOD ORDINATES
2., B. 15. 23. 285, 32, 3z. 28, 22, 18.
15. i2. 9. 8. 6. 5. 4. 3. 3. 2.
2, i, 1. 1. 1. 1. 0. 0. 0.
e s o ww o
HYDROGRAPH AT STATION 0la
TOTAL RAINFALL = 7.44, TOTAL 1033 = 1.77, TOTAL EXCESS = 5.67
PEAK FLOW TIME MBXIMUM AVERBGE FLOW
6-HR 24-HR 72-HR 59.92-HR
{CFS) {HR)
(CFS}
70. 12.58 18. 6. 2. 2.
{INCHES) 4,570 5,648 5,648 5.648
(AC-FT}) 8. 1i. 11. 11.
CUMULATIVE AREA = .04 S0 MI

Ekk Ewh kK

210 KK

212 Ko

213 BA

12 PH

214 Ls

215 Us

Whkh KK KhK KHN RER kKk Rk% KAK Wk wkk WHE KkF FRF REk Fhkk wwk AKX kkk kdkdk kkd kdkk kkdk FkFd Fuwd dkkw HEE kkd kEE kEE kKA

ko ko ko ko

* *
* 0z
* «

PR E T TR

OFFSITE AREA 02

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
IPNCH 7  PUNCH COMPUTED HYDROGRAPH
Teor 21 SAVE HYDRCGRAPH ON THIS UNIT
IsAvV1 1 FIRST ORDINRTE PUNCHED OR SAVED
I5AVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASTIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.58 SUBBASIN RRER

PRECTPITATION DATA

DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM

s.ees HYDRO-35 L.0000 0 oo TEP-40 +..viiiiaanaans cranerneaas TPA9 L

5-MIN 15-MIN 6&0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DRY 4-DAY 7-DAY 10~DAY

.74 1.57 3.1% 4.18 4.52 5.47 6.43 7.44 .00 .00 .00 00
STORM AREA = 1.58

505 LOSS RATE

STRTL .35 INITIAL ABSTRACTION
CRVNBR B5.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

SNYDER UNITGRAPH
TP 71 LTAG
cP .58 PERKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

ddkk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .79 HR, R= .76 HR
SNYDER Tp= .71 HR, Cp= .58
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T

*

UNIT HYDROGRAPH
54 END-OF-PERIOD ORDINATES

3. 118, 232, 387, 512. 648. ¥52.
733. 657, 589. 528, 473, 424, 380,
246. 220, 197, 177, 159. 1l42. 127.
32, 74, 66, 59, 53. 48. 43,
28, 25, 22, 20. 18. 16, 14.
3. B, 7. 7.
ko LT T s e L] *ww
HYDROGRAPH AT STATION 0z
TOTAL RAINFALL = 7.42, TOTAL LOSS = 1.77, TOTAL EXCESS = 5.66
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
a-HR 24-HR 72-HR $9,92~HR
{CES) (HR]
{CFS)
2171, 12,75 767, 239, 96, G6.
{INCHES) 4.524 5.832 5.632 5.632
(BC-FT) 380, 473. 473, 473.
CUMULATIVE AREA = 1.58 50 MI

Uk kdek kkk

dkkk kkk kkk kk ok kkk kk% Rk Bk bkk kkk kkk kkk bkk kb dkkk kkok kkdk kkd kdd dEd kkh ok EEE kkk ko kEF ddd ko

FhFARATE AL bk

- .
216 KK * 03 ¢
. .
-
GFFSITE AREA 03
218 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IENCH 7 PUNCH COMPUTED HYDROGRAPH
IouT 21 SAVE HYDROGRAPH ON THIS UNIT
IsAvl 1 FIRST ORDINATE PUNCHED OR SAVED
I5AVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNCFE DATA
21% BAR SUBBASIN CHARACTERISTICS
TAREA .3 SUBBASIN BAREA
PRECIPITATION DATA
12 BH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
ceves BYDRO-35 L.iiit aeeeneeinnnenes TPoA0 iiiii s
5-MIN 15-MIN 6&0-MIN Z-HR 3-HR G-HR 12-HR 24-HR
.74 1.57  3.19 4,18 4,52 5,47  6.43  7.44
STORM AREA = .03
220 1S SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR B4.00 CURVE KUMBER
RTIMP .08 PERCENT IMPERVIOUS AREA
221 us SNYDER UNITGRAPH
P .30 1AG
cy .68 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
s
UNIT HYDROGRAPH PRRBMETERS
CLARK TC= .35 HR, R .
SNYDER TP= .30 HR, CP= .
UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES
5. 17, 30. 36. 2. 23. 16,
4. 3. 2. 1. 1. 1. G,
LR &k EE 2 *kk EEES
HYDROGRAPH AT STATION 03
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
(CES) {HE}
(CES)
62. 12.33 12. 4. 2. 2.

IIIF-A-68

g
3
1

2~DRY
.00

23 HR
68

17.
41,
i4.
38,
i3.

11.
.

TP-49 ....
4-DAY 7-DAY
.00 .00

B41.
3086,
102,
34,
11.

808,
274,
9z,
31.
10.

10-DAY
00

*kE: kkE




{INCHES) 4.500 5.539 5.533 5.539
{AC-FT) 6. 7. 7. 7.
CUMULATIVE ARFRA = .03 50 MT

Kdkk Www Twd RAA

ek ok ok ok ok ko ok

* *
222 KK * 56 ¥
* %

de e ok ok ok ok ke

Ak kkk Tkk Kkk kxk kkk kkk RAA khE AR A RKK Kkk kkk ke Rk gk kkb kdkk kkw Rk d kkd wkk www kkw kkR Akk Ak

SUBAREA S6
224 KO OUTPUT COMTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPE ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083  TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
225 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASTN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 .i0vivs crvvnennnrennes TPoA0 ituvininnnernn  aienacnaan. TP=49 .ooiii.o.,
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR 2-DAY  4~DAY  7-DAY 10-DAY
.74 1.57 3.19 4,18 4,52 5,47 6.43 7.44 .00 .00 .00 .00
STORM AREA = .02
226 LS 5C5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER B4.0D CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA
227 US SNYDER UNTTGRAPH
TP .81 LAG
cP .69 PEBKING COEFFICTENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
Kk
UNIT HYDROGRAPH PRREMETERS
CLARK  TC= .54 HR, R= .62 HR
SNYDER TP= .81 HR, Cp= LG9
UNIT HYDROGRAFH
46 END-OF-PERIOD ORDINATES
0. 1, 3, 5. 6. g, 19, 11. 12. 12,
12, . 11. 10. 8. 1. 6. 5. 5. 4, 4.
3. 3. 2, 2. 2, 2, 1. i. 1. 1.
1. 1. 1. 1. 0. o, 0. 0. 0. 0.
0 0 0. o, o, 0.
kkk *E & -k * & & EER S
HYDROGRAPH AT STATION 36
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXTMUM AVEREGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+ o eFs) {HR}
(CFS)
+ 32. 12,83 10, 3. 1. 1,
(INCHES) 5.475 5.534 5.534 5,534
(RC-FT) 5, 6, 6, 6,
CUMUIATIVE AREA = ,02 S0 MI

kkk kkk ARk

228 KK

FAE kukk kEE Kkk kb k wkE kkd

AERAE R R E RN E Rk

* *
* cs6 *
* .

Ak ke kW

COMBINE

dww kkdk o khk kkk REE AFF FEE REL wkd dkk kkk wkk kkd FAd AFE kkk kkk Akk kEE AL

ARERS DISCHARGING OFF OF P.B.
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230 KO

231 HC

PEAK FLOW

(CFS)

2664,

*kk RAE AEE

232 KK

234 Ko

235 BA

12 PH

236 LS

237 Us

wEE

TOTARL RAINFALL =

QUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
Io6T
ISAVL
ISAV2
TIMINT

3

o]

0.

7
21

1
720
.083

HYDROGRAPH COMBINATION

PRINT CONTROL

PLOT CONTRCL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDRCGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHEDR OR SAVED
LAST ORDINATE PUNCHED CR SAVED
TIME INTERVAL IN HOURS

ICCMP 5 HNUMBER OQF HYDROGRAPES TO COMBINE
*kk
* ek whoh ke 2
HYDROGRAPH AT STATION <se
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
{HR)
(CFS)
12.75 941, 305, 125, 125,
{INCHES) 4,185 5,416 5.5856 5.555
{AC-FT} 467, 604, 620, 620.
CUMULATIVE ARER = 2.09 30 MI

EEE KKK KEE Akh kkk kkh FAE REE Fhk Kkk REE Kkk kAkF FAK kkk kwd wkk kkk kkk kkk Kkk kFF kkk kAk RAE Nk REE kAE

Akkk e kb kkkkkh

* +
* oq o+
* *

e e e e e e e

OFFSITE AREA ©4

QUTPUT CONTROL VARIABLES

IPRNT
IPLOT
Q5CAL
IPNCH
IouT
ISAV1
Isave
TIMINT

SUBBASIN RUNOFF DATA

3

o

0.

7
21

i
720
L0813

SUBBASIN CHRRACTERISTICS

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLCT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

TAREA .11 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
vve.. HYDRO-3S ..... ciiiiiircaaaaas TE~40 . ..iiiiiirrrins F e . T
S-MIN 15-MIN 60-MIMN 2-HR 3-HR 6-HR 12-HR 24-HR 2~DAY 4-DRAY 7-DAY 10-DAY
.14 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .80 .00 .00 00
S5TORM ARER = .13
5C3 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS RREA
SNYDER UNITGRAPH
TP .43 LAG
CFP .64 PEAKING COEFFICIENT
SYNTEETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
*k
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .51 HR, R= .36 HR
SNYDER TP= .43 HR, cep= .64
UNIT HYDROGRAPH
27 END-QF-PERIOD CRDINATES
io. 6. Ti. 105. 126. 131. 115, 92 3. 58
46, 37, 29, 23, 18, 15. iz. 3 7. ®
5. 4 3. 2. 2. 1. 1.
LR * ke xEE *E
HYDROGRAPH AT STATIOM Od

7.44, TOTAL LOSS =

1.88, TOTAL EXCESS

5.58

ITIIF-A-70

Ekh kk%




PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6—HR 24-HR T2-HR 5%.82-HR
+ {CFS} {HR}
(CFS)
+ 269, 12.50 65. 20. 8. 8,
[INCHES) 4.491 5,534 5.534 5.534
[RC-FT} 32. 40, 40. ©4a0,
CUMULATIVE AREA = .13 sg MI

dekk ek kkok kk ok Sk k ek Wk RER RAE REE wokw kwok ko dk Bhk A kh kkk kAR RAA ARF Kk kkk kwd kkd kkw Ekk kb kkd kdd R Rk wwd kkd kdd ke d

R R g SRy

« .
238 KX * cod ¥
« *
P
MIDWAY BRANCH DISCHARGING BACK ONTC F.B.
240 KO OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAFH
TOUT 21 SAVE HYDROGRAPH ON THIS UWIT
1SAV1 1 FIRST ORDIMATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
241 HC HYDROGRAPH COMBINATION
100MP 2 WUMBER OF HYDROGRAPHS TO COMBINE
.
. xn P wn wxn
HYDROGRAPE AT STATION <04
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
+  {CFS} {HR}
[CFS)
+ 2881, 12.67 10086. 325. 133. 133,
| INCHES } 4.202 5.422 5.554 5.554
{AC-FT) 489, 644, 859, 659.
CUMULATIVE AREA = 2,23 80 MI

Gk ek kkd kkd bk ok kkk kkd e ko kb kkdk kkk ek Ak d Ak Rkl kkk kd % Rk R EE AkE kkk khd Mk kkdk dokr kEkE kEo REw Nkk kwE kR AEE

Ekhkk kKT Rk KR

* *
242 KK % A6 *
* *
e ek
SUBAREA A6
244 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCRLE
IPNCH 7  PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED
IsAvV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTEAVAL IN HOURS

SUBBASIN RUNOFF DATA

245 BA SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
eaee. HYDRO-3B ., ... P T T T 5T L U TP-49 ....ocunnns
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 1z2-HR Z4-HR 2~DRY 4-DAY 7-DARY 10-DAY
.74 1.57 3,15 4,18 4,52 5.47 6,43 T.44 .00 .00 .00 .00
STORM AREA = .02
246 L5 8CS LOSS RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER 86,00 CURVE NIMBER
RTIMP .00  PERCENT IMPERVIOQUS ARER

KINEMATIC WAVE

IF-A-71




+

247 UK OVERLAND-FLOW ELEMENT NO. 1

L 120, OVERLAND FLOW LENGTH
5 .2500 SLOPE
N L350 ROUGHNESS COEFFICIENT
PA 180.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
248 RD MATIN CHANNEIL
L 1314. CHANNEL LENGTH
3 .0020 SLOPE
N .030 CHANNEL ROUGHNESS CCEFFICIENT
CRh .02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTCM WIDTH CR DIRMETER
Z 2.00 SIDE SLOPE
RUPSTO NOQ ROUTE UPSTREAM HYDROGRAPH

etk

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHR M DT DX PEAK TIME TC VOLUME MAXIMUM
PEBK CELERITY
(MIN] {FT) {CF3) (MIN} (IN) (EP3)
PLANE] 2.13 1.87 .70 24.00 BG6.66 725.02 5.79 .61
MAIN .03 1.33 5.00 657.00 72.80 725.00 5.57 3,50
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5311E+01 OUTFLOW= .5112E+01 BASIN STORAGE= .9760E-03 PERCENT ERROR= 3.7

INTERPCLATER TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.03 1.33 5.00 72,90 725.00 5,57
L whk *kw ko EEE)
HYDROGRAPH AT STATICN A
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.78
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR TZ-HR 59,.92~HR
(CF5) [HR)
{CFs)
73, 12.08 3. 3. 1. 1.
{ INCHES) 4,838 5.573 5.573 5.573
{AC-FT} 4. 5. 5. 5.
CUMULATIVE AREA = .02 BQ MI

Ak kkk kkk kkok hdkh kkk kkk ko hkk kkk ko RkE kkk kkk kkk Ak Adh ko d Akd Fkk Kkk kakk RER KRR Ahkk kdd kdd Ak XA kkd bk kkd dww

W Rk R W R W R

. w
249 KK * 58 *
. *
-
SUBAREA 58
281 Ko CUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTRCL
IPLOT { PLOT CCNTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST QRDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

252 BA SUBBASIN CHARACTERISTICS
TAREA .02 BSUBBASIN AREA

PRECIPITATION DATA

iz pH DEPTHS FCR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... 5 crorrannces TP=49 Liiiiu,an
S-MIN  L5-MIN  GO0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DBRY 4-DAY T-DRY 10-DAY
P 1.57 3.12 4.18 4.52 5.47 6.43 7.44 L00 .00 .00 00
STORM AREA = 02
283 Ls SCS LOSS RATE
STRTL .38 INITTAL ABSTRACTION
CRVNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
254 US SNYDER UMITGRAPH
TP .31 LAG

HIF-A-72




CP .89 PERKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS, TIME CURVE WILL BE USED

EEEs

UNIT HYDROGRAPH PRRAMETERS
CLARK TC= .37 HR, R= .24 HR
SNYDER TP= .31 HR, Cp= .68

UNIT HYDROGRAFH
18 END-OF-PERICD ORDINATES

3. 10. 1§, 22, 20. 15. 10, 7. 5. 4.
2. 2. 1. 1. 1. o. a. 0.
EEED LR * %k * Few
HYDROGRAPH AT STATTION s8
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.688, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 59,92-HR
+ (CFS} {HR}
{CFS)
+ 33. 12.33 8. 2. 1. i,
(INCHES) 4.499 5,538 5,538 5.538
(AC-FT) 4. 5. 5. 5,
CUMULATIVE AREA = .02 850 MI

EkE ckkd kkk kdh ko d Rk Wkk Wk WEh Rk Rkk Kk kdkk kkk kkk kkd FEA KEE KEE kkw wkk kdk whF kkwk kA kkh kdk RwA Hokd Rk A kh Wkd kkw

LR TR TR

* *
255 KK * csg +
* *
NP
MIDWAY BRANCH DISCHARGING OFF OF P.B.
257 KO OUTBUT CONTROL VARIABLES
IERNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
18AV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
258 HC HYDROGRAPH COMBINATION
1COoMP 3 NUMBER ©OF HYDROGRAPHS TO COMBINE
e
RS LR 2 - Wk & % EEE]
HYDROGRAPH AT STATION cgs
FEAK FLOW TIME MAXTIMUM AVERAGE FLOW
$-HR 24~HR 72-HR 59.82-HR
+ (CFS) {HR}
[CEF5)
+ 2919, 12.67 1022, 329. 135, 135.
(THCHES) 4.207 5.424 5.554 5.554
{AC~FT) 507. 653. 669. 669,
CUMULATIVE ARFA = 2.26 5Q MI

FEE MkR khhk hkk kkk Kkk hkdk kkk kA k Whd WkW kkk Wk HkH Whk kA RAK KKK kkdk kdkd Fohkd Rdd ko XA kd A Ak kEkk Kk ok kEd TA R Adx A a3

kkkkkkkk AR AR A&

* .
259 KK * 51+
. .
S h bR
SUBAREA S1
261 KO OUTPUT CONTROL VARIABLES
IBRNT 3 PRINT CONTROL
TPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT
18AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHEED OR SAVED
TIMINT .083 TIME INTERVAL TN HOURS

ilF-A-73
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262 BA

12 FH

263 LS

264 Us

TOTAL RAINFBLL =

PERAK FLOW
(CFS}

24.

Faw dwd kkk

265 KX

267 KO

268 BA

12 FH

269 1S

SUBBASIN RUNOFF DATA

SUBBASIN CHRRACTERISTICS

TAREA .02 SUBBASIN AREA
PRECIPITATION DATA
DEPTHE FOR  4-PERCENT HYPOTHETICAL STORM
oo HEDRO-35 Liiiie viiiiicaacaaaas TR0 iiiiiieinon.s Cerreiiees TP=AS i,
S-MIN 15-MIN GO-MIN 3-HR  G-BR  12~HR 24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.74 1.57 3,19 4,52 5.47  6.43  71.44 .00 .00 .00 .00
STORM AREA = 02
SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SNYDER UNITGRAPH
TP 77 1RG
cp .70  PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-ARER V$. TIME CURVE WILL BE USED
e
UNIT HYDROGRAFPH PARAMETERS
CLARK IC= .89 HR, R= .57 HR
SNYDER TP= .77 HR, Ch= .69
UNIT HYDROGRAPH
42 END-QF-FERIOD ORDINATES
0. 1. 3. 3. 5, 7. 8. 9. 10. 10.
9. 8. 7. 5. 5. 4. 4, 3. 3. 2
2. 2. 2, 1. 1. 1. i. 1. 1, 1.
0. 0. 0. 0. 0. 0. a. 0. 0. 0.
0. o.
ER EEE LD o
! HYDROGRAFPH AT STATION s1
7.44, TOTAL LOSS =  1.88, TOTAL EXCESS =  5.56
TIME MAXTMIM AVERAGE FLOW
&~HR 24-HR T2-HR 59, 92-HR
(HR)
{CFE)
12,83 8. 2. 1. 1.
{INCEES) 4.477 5.532 5,532 5.532
(AC-FT) 4. 5 5. 5,
COMULATIVE AREA = .02 30 MI

kkd kAk EEE khoh kkE hkk kEk AR

R T T

* *
* 52
* *

kkkkkkk kb Ehkok

SUBAREA 52

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT by
QSCAL 0.
IPNCH 7

1047 21
I5AV1 1
Isavz 120
TIMINT .083

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

A REE kkE kkA kkk kk* FAE KEA WhE khkd Fdk AFE kkk wokw Wkk kkd kKE kkk Fkk kkw Rk

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINARTE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

TAREA .05 SUBBASIN AREA

PRECIFITATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETTICAL STORM
..... HYDRO-35 ...... e - L1 dreeaaa. TPAS Ll
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2~DAY 4~DAY 7-DAY 10-DAY
.74 1.57 3.19% 4.18 4.52 5.47 6.43 7.44 .00 .00 .00 .00
STORM ARER = .05

SCS LOSS RATE

STRTL .33 INITIAL ABSTRACTION

CRVMBR 94.00 CURVE NUMBER

IIF-A-74
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RTIMP .00  PERCENT IMPERVIOUS AREA

270 Us ENYDER UNITGRAFH
TP 1.23 LAG
Ccp .66 PEAKING COERFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

EXES

UNIT HYDROGRAPH PARRMETERS
CLARK TC= 1.38 HR, R= 1.03 HR
SNYDER TP= 1.23 HR, CP= <66

UNIT HYDROGRAFPH
75 END-OF-PERIOD ORDINATES

o. 1. 2. q. 5, 7. 9. 10. 12, 14.
i5. i6. 7. 17. 17. 17. 16. 15. 14. 13.
iz. ii. 10. £} a. 8. 7. 7. 6, 6.
5. 5, 4. 4, g, 3. 3. 3. 3. 3.
2. 2. 2. 2. 2. 2. L. 1. 1. 1.
L. 1, 1, 1. 1. 1. L. 1. 1. 3.
a. 0. 9. g, 0 0. a. 0. C. a.
. 0. o, a, [t
LR * kK &k * & LS 3
HYDROGRAPH AT STATION 52
TOTAL RAINFALL = 7.44, TOTAL LOSS — 1.88, TOTRL EXCESS = 5.56
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
(CFS) {HR}
{CF8)
52, 13.25 23. 7. 3. 3.
(INCHES) 4.418 5,533 5.533 5.533
{AC~FT) 11. 14. i4. 14.
CUMULATIVE AREA = W05 50 MI

dkk khk kkA Ahd ERE khk kkd RAd XA FAXE ARE KEF KEE AAk khkk kkk www kkdk dkoek AEE EEE kkk ek dkd Fkk kkk wwkk Kww FhE Rkk

ook e ek e ok

“ *
271 KX * CH1 *
* *
.
CHENNEL CHL
273 KO OUTPUT CONTROL VARIABLES
TERNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
TOUT 21 SAVE HYDROGRAPH ON THIS UNTT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
18AV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .83 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

274 BA SUBBASIN CHARACTERISTICS
TAREA .01  SUBBASIN RREA

PRECIPITATION DATA

12 pH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
veaas HYDRO-35 ....0. P e L N E T T T TP TP-49 .....ciicn.
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6~HR 12-HR 24-HR 2-DRY 4-DAY 7-DRY 10-DAY
.14 1.57 3.18 4.18 4,52 5,47 6.43 7.44 .00 L0 ) 00
STORM ARER = th)
275 LS 5CS LOSS RATE
S5TRTL .38 INITIAL ABSTRACTION
CRVNER 84,00 CURVE NUMBER
RTIMP .Q0 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

276 UK OVERLAND-FLOW ELEMENT NO. 1
L 411, OVERLAND FLOW LENGTH
3 L0050 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
277 RD MAIN CHANNEL
L 1283, CHANNEL LENGTH

5 .0016 BSLOFE
N .30 CHANNEL RCUGHHESS COEFFICIENT
CA .01 CONTRIBUTING AREA

IF-A-75
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CONTINUITY SUMMARY (RC-FT)

TOTAL RAINFALL =

PEAK FLOW
+ (CFS}
+ 57.

HEE hkk kE¥

278 KK

280 KO

281 BA

12 pH

282 L3

283 Us

SHAPE TRAP CHANNEL SHAPE
WD 13.00 BOTTOM WIDTH OR DIAMETER
Z 4,00 SIDE SLOEE
RUBSTQ YES ROUTE UPSTREAM HYDROGRAFH
T
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M oT DX PLRAK TIME TO VOLUME MAX IMUM
PEBK CELERITY
{(MIN} {ET} (CFS) (MIN} (If) (FPS)
PLANEL .30 1.67 3.98 45.487 171.56 741.79 5.55 L20
MAIN .46 1.43 5.00 641.50 57.14 800.00 5.51 2.29
- INFLOW= ,1413E+02 EXCESS= .2757E+01 OUTFLOW= ,1682E+02 BASIN STORAGE= .3597E-02 PERCENT ERROR= .4
INTERPCLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN .46 1.43 5.00 57.14 800,00 5.51
A ok L ek de
RYDROGRAPH AT STATION CH1
7.44, TOTAL LOSS 1.88, TOTAL EXCESS = 5,56
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-ER 59.52-HER
(HR)
(CFs)
13.33 27. 2. 3. 3.
(INCHES) 4.415 5.509 5.512 5,512
(AC~FT} 13, 17. i7. 17.
CUMDLATIVE AREA = .06 SO MI

Sk kdk kkk kkk kkk bkd ok kkd

SEmkkhkk A AR R R

* *
® 531 *
* *

T T T T

OUTPUT CONTRGL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
icut
I5AVi
ISAV2
TIMINT

Wk kk% kkd bk RRE kkk kkdk Ahd A kA bkk Wk Tkk KkA Ak K kEk dhk ARk AkE kkk AAER Akd wd

SUBAREA 53

3

0,

7

21

1
720
083

PRINT CONTROL

PLOT CONTROL .

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIR3T CRDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED CR SAVED
TIME INTERVAL IN HQURS

SUBBASIN RUNOFF DATA

SUBBASIN CHARMCTERISTICS
TARER .01

PRECIPITATION DATA

SUBBASTIN AREA

DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
venee HYDRO-35 .. .,.. mmnmrnaannaaas TPRAD L il caas TP-AR Lo,
S5-MIN 15-MIN 60~MIN 2-HR 3~HR 6-HR 12-HR 24-HR 2-DAY 4-DRY 7-DARY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00 00 .00 Qo
STORM AREA = .01
SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
SNYDER UNITGRAPH
TP .35 LAG
CcpP .72 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA V5. TIME CURVE WILL BE USED
*k %
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .45 HR, R= .23 HR
SNYDER TP= .35 HR, Cp= 72

UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES

IIIF-A-76




TOTAL RAINFALL =

PEAK FLOW
+ (CFS)
+ i7.

kol kkk ke k

284 EK

286 Ko

287 BA

12 PH

288 LS

288 US

TOTAL RAINFALL =

PEAK FLOW
+ (CFS}
+ 302,

HYDROGRAPH AT STATION

7.44, TOTAL LOSS =
TIME
6-HR
{(HR)
{CFS)
12.42 3.
(INCHES) 4.500
{AC-FT) 2.

CUMULATIVE AREAM =

Wk kkk hkE Rk Wkk KRK WkW WH

Ekkkk kLR A R EEA

* +*
* o5 *
+ *

P T TR T T T Ty

9. 9. g. 6. 4. 3. 2.
o. g, G. 0. o,
ark ek
53
1.88, TOTAL EXCESS = 5.56
MAXIMUM AVERAGE FLOW
24-HR T2-HR 59, 92~HR
1. 0. o,
5.538 5.538 5.538
2z, 2. 2,
.01 8Q MI

K WKk hkk kkk ks REE kkk dkhk Akd hdd kkd ARk kkw kkk kwd kkk kkk kkd kkk bk

OFFSITE AREA 05

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 4.
IPNCH 7
1QUT 21
ISAVL 1
I5AVZ 720
TIMINT .083

SUBBASIN RUNOFF DATA

SUBBASEIN CHARACTERISTICS

PRINT CONTROL

PLOT CONTROL

HY¥DROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDIMATE PUNCHED OR SAVED
LAST ORDIMATE PUNCHED OR SAVED
TIME INTERVAL TN HOURS

TAREA .18 SUBBASIN AREA
PRECIPETATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 evenr cuanenenancnans TBo80 4irirnrnnanacas  enanenenees TP-49 Liiiiii.L.
5-MIN 15-MIN &O-MIN 2-~HR 3-~HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
L7 1.87 3.19 4.18 4.52 5.47 £.43 7.44 .00 .00 .00 .00
STORM AREA = 18
8CS LOSS RATE
STRTL .38 INTTIAL RBSTRACTION
CRVNBR 24,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
SNYDER UNITGRAPH
TP .59 LAG
cp .64 PEAKING COEFFICIENT
SYNTHEYIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
crx
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .67 HR, R= .52 HR
SNYDER TP= .29 HR, CP= .64
UNIT HYDROGRAPH
38 EMD-OF-PERIOD ORDINATES
7. 24. 49. 74. 100. 119, 129, 129. 116. 99,
84, 72, 81, 52, 44, 38. 32. 27. 23, 20,
17. 14 12. 1e. 9. 7. 6. 5, 5. 4
3, 3, 2. 2. 2, 1. 1. 1.
LR EERS R ke e
HYDROGRAPH AT STATION o5
7.44, TOTAL LOSS =  1.88, TOTAL EXCESS =  5.56
TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 59.92-HR
(HR)
(CFS)
12.67 88, 27, 1. 11.
(TNCHES) 4,481 5,533 5.533 5.533
(RC-FT) 43, 54, 54, 54.
CUMULATIVE AREA = .18 sQ MI

1F-A-77
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dakk kA E ko

230 KK

282 KO

283 HC

PEAK FLOW
+ (CF3}

+ 381,

kkk ke k kkE

294 KK

296 KO

297 BR

12 PH

2358 L8

298 UK

300 RD

FEF kekk ek kkk kkde kokk kkk AR Akk kdkdk kkd dAd KAk AKX RAE KAE kkh WAY WAT bk kkdk kkk kkdk ckkk kkw ko kkd ke kkw wkw

I R R ]

* *
* cos  *
* %

EE kKRR KR AR

CCMBINE WEST AREAS DISCHARGING TO ELM FORK

QUTPUT CONTROL VARTABLES

IFRNT 3 PRIRT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH

IouT 21 SAVE HYDROGRAPH ON THIS UWIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 720  LAST ORDINATE PUNCHED QR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION

TCOMP 4 NUMBER OF HYDROGRAPHS TC COMBINE

FEw

HYDROGRAPH AT STATION <05

TIME MAXIMIRM AVERBGE FLOW
6-HR 24-HR T2-HER 59.92-HR
{HR}
{CF5}

12.67 1248, 35. 16. i6.
{INCHES)} 4.453 5.528 5.529 5.529
{AC-FT} 62. T7. 77, 17.

CUMULATIVE AREA = .26 80 MI

Gk kkk koek RE REE kAk REA KEE ANk khkk Khw Ak d kX # kkk kK KEk khx kk% KA% khkdk kdkk kkdk hdd dkdkk Adkk kEkd FEk Fhkw kkx KEH

Kk ek ek bk

* M
* cdz *
“* ®

B LS L]

CHANNEL CHZ

QUTPUT CONTROL VARIABLES

TIPRNT 3 PRINT CONTROL
IPLOT 0 PLCT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
TPNCH 7 PUNCH COMPUTED HYDROGRAPH

IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 TFIRST QRDINATE PUNCHED OR SAVED
IsSAVZ 720 LAST CRDINATE PUNCHED OR 35AVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

SUBBASTN CHARACTERISTICS

TAREA .01 SUBBASIN AREA

PRECIFITATION DATA
DEPTHS FOR 4-FPERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... R & - L A ararsraans TP=49 L Lo
S-MIN  LS5-MIN  60-MIN 2-HR 3-HR 6-HR 12-HR 24~HR 2-DAY 4-DAY T-DAY 10-DRY
.74 .57 3.19 4.18 4.52 5.47 6.43 7.44 .00 .00 .00 .00
STCRM AREA = .01

SCS LOSS RATE

STRTL .3B INITIAL ABSTRACTICHN

CRVNEBR 84,00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

OVERLAND-FLOW ELEMENT NO, 1
L 2. OVERLAND FLOW LENGTH
3 L0122 SLOPE
N L350 ROUGHNESS COEFFICIENT
PR 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

MUSKINGUM-CUNGE
MAIN CHANNEL
L 1539.
3 LO016

CHANNEL LENGTH
SLOPE
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+

N .G30 CHANNEL ROUGHNESS COEFFICIENT
CA .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Wk 8.060 BOTTOM WIDTH CR DIAMETER
2 2.00 SIDE SLOPE
RUPSTQ MO ROUTE UPSTREAM HYDROGRAPH
CEL]
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PERK TIME TO VOLUME
PEAK
{(MIN} {FT} {CF5) {MIN} {IN)
PLANEL .47 1.87 1.55 16.40 20.08 724,70 5,586
MAIN .61 1.42 5,00 513.060 15.3¢ 730.00 §4.85°

CONTINUITY SUMMARY {AC-FT) - INFLOW= .{{0Q0E+00) EXCES5= .1512E+01 OUTFLOW= ,1320E+0]1 BASIN 3TORRGE=

INTERPOLATED TC SPECIFIED COMPUTATION INTERVAL

MAIN .61 1.42 5.00 15.36 730.00 4.85
EX'22 EER S EEE S okl *k ok
HYDRGGRAPH AT STATION CH2
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HE 24-HR 72-HR 5%,92-HR
{CF3) {HR}
(CF3)
15. 12.17 Z. 1. 0. g,
{INCHES) 4.118 4,852 4,854 4.854
(AC~FTF) 1. 1. 1. 1.
CUMULATIVE AREA = .01 50 MI

Gk kkk kkE hER Rk KKK Kkk KKk RA khkk Rk kkk khkk kkk Rkk kXk FAk kA k KAk kkd kwdk kkw wkkk wwk ww

ke ke kol ke ek

* “*

301 KK * Ai2 o+
& *
P ——
SUBARER A12
303 KO CUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT D PLOT COMTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
IBNCH 7 PUNCHE COMPUTED HYDROGRAPH
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
304 BA SUBBASIN CHARACTERISTICS
TAREA .02  SUBBASIN AREA
PRECIPITATION DATA
12 PH DEPTHS FOR  4~PERCENT HYPOTHETICAL STORM
vavas HYDRO73S tiiiin wvncwvinuvncnee TP=A0 tuiiiiinuncnnns ananvavnnas TE=49 L oiilLl
5-MIN 15-MIN 60-MIN  2-HR  3-BR  6-HR 12-HR 24-HR 2~DAY  4-DAY 7-DAY 10-DAY
L7400 1.57  3.19 4,18 4.52 5.47 6.43 7.44 .09 .00 .00 .00
$TORM ARER = .02
305 Lg SCS LOSS RATE
STRTL .33  INITIAL ABSTRACTION
CRVNBR 86,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
306 UK OVERLAND-FLOW ELEMENT NO. 1
L 120. OVERLAND FLOW LENGTH
8 .2300 SLOPE
i .350 ROUGHNESS COEFFICIENT
BA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM~CUNGE
307 BD MATN CHANNEL
L 559. CHANNEL LENGTH
3 .0050  SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT

IIIF-A-79

MAXTMURM
CELERITY
{FP35)

.13
1.98

,2050E-D2 PERCENT ERROR= 12.5

kkk kdk hkk ddk kkk kkk kEkh kkk




CA .02 CONTRIBUTING AREA

SHAPE TRAFP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
2 2,00 GSIDE SLOPE
RUPSTQ NCO ROUTE UPSTREAM HYDROGRAFPH

k%

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT RLPHA M oT DX PRAK TIME TO VOLUME
PEAK
{MIN} {FT) (CFS) {MIN} (IN)
PLANEL 2.13 1.87 .70 24,00 112.41 725,02 5.79
MAIN L.a3 1.33 1.74 555,00 114.14 725,10 5.02

CONTINUITY SUMMARY {AC-FT} — INFLOW= ,0000FE+00 EXCESS= ,7317E401 OUTFLOW= .6340E+01 BASIN STORAGE=

INTERPCLATEE TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 113.71 725.00 5.03
LR Ak Ak ek ]
HYDROGRAPH AT STATION Ai2
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOYAL EXCESS = .78
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.82-HR
+ (CFS) {HR}
{CFS}
+ 114, 12.08 11. 3. 1. 1.
{INCHES} 4.308 5.032 5.033 5.033
{AC-FT) S, 6. 6. 6.
CUMULATIVE AREA = L02 80 MI

kk®k Kkhk kkk hhkF REE kL Kk WEH KA KHR KRRAE Akh Kkk kb kkd kdk kdd kkd XFE FkF kkk RNk Wkk Kdk Ak

Sk ok ok ke ek ek

" *
308 KK * cAlz o+
* -
P ——
COMBINE CH2 AND A12
310 KO OUTPUT CONTROL VARIABLES
IERNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
GSCAL 0. HYDROGRAFH PLOT SCRLE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
TOUT 21 SAVE RYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 720 LAST CRDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
311 HC HYDROGRAPH COMBINATION
ICCMP 2 NUMBER OF BYDROGRAPHS TO COMBINE
LR
&k Rk H kR LR XS
HYDROGRAPH AT STATION calz
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 55.52-HR
+  (CFS) {HR)
(CFS)
+ 126. 12.08 13. 4. 2. 2.
(INCHES) 4,273 5,000 5.001 5.001
(AC-FT) 7. 8. 8. 8.

CUMULATIVE AREA

.03 sQ MI

MAXIMUM
CELERITY
(FP3)
.61
5.35%

.3260E-03 PERCENT ERROR= 13.4

Khk KEE AKF kkE kxk kuk KAk AAE

SAE REE KEIK FAE KEE KAk KhK KAk KKK HAK KKK kKK KHET AAH AEE hhkk khhk KkEk kdkd kkk khkd kdx FEF kkk okt kkk kkdh kkd Ak Kk E Akk A EE wAA

dAE AR A bk kkkk

* w
312 KK * CH3 *
* *

ok kK KRR KRN

CHANNEL CH3
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314 Ko

315 BA

12 PH

3i6 LS

317 UK

318 RD

CONTINUITY SUMMARY

TOTAL. RATINFALL

FEAK FLOW
+ {CF5}
+ 167.

dohk ko kk

319 KK

321 KO

OUTPUT CONTROL VARIABLES

IPRENT 3
IPLOT 0
QSCATL 0.
IPNCH 7
IOUT 21
ISAVL 1
ISAV2 720
TIMINT .083

SUBBRSIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

TAREA .00 BSUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... e L L R veaaanaeees TPAT a0,
5-MIN 13-MIN 60-MIN 2-HR 3-HR 6~HR 12-HR 24-HR 2-DAY 4~DAY 7-DAY 19-DRY
.74 1.57 3.18 4,18 4,52 5.47 6.43 7.44 .00 .00 .00 .00
STORM AREA = 00
SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER $4.00 CURVE NUMBER
RTIMP -00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1
L 92. OVERLAND FLOW LENGTH
3 L0435 SLOPE
N -350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
MATN CHANNEL
L 840. CHRENNEL LENGTH
s .00iz SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00  CONWTRIBUTING AREL
SHAPE TRAF CHRANNEL SHAPE
Wo 10.00 ROTTOM WIDTH OR DIBMETER
Z 2.00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREABM HYDROGRAPH
*kk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEPR
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAX TMUM
PEAK CELERITY
{MIN) {FT) {CF8) (MEN} {IN) (FP3)
PLAMEL .89 1.67 1.14 18.40 18.94 725.03 5,56 .31
MAIN .47 1.44 4,39 840,00 111,02 T28.70 4.5% 3.19
{AC-FT) - INFLOW= .7682E+01 EXCESS= .1245E+01 OQUTFLOW= .8789E+01 BASIN STORAGE= ,1382E-02 PERCENT ERROR= 1.5
TNTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN .47 1.44 .00 106,75 730.00 4,99
Rw T e s s ek
HYDROGRAPH AT STATION CH3
= 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5,56
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 59.92-HR
(HR)
{CFS)
12,17 15. 4. 2. 2.
{INCHES) 4,266 4,989 4.990 4.9380
{AC-FT) 8. 9. 9. 9.
CUMULATIVE AREA = .03 3¢ MI

FAK Wk kkKk KKK KWk WKk KKK W W WK kRE kR RRE RAR AEE AEE wEd kkdk kkd Ak kkok oAk k EEE kkk kkd Fkw kkd Kdk Fohkdk dkd ko

FkEkk Rk Rk KT AL

* *
* Bir *
* *

R

SUBARER All

QUTPUT CONTROL VARIABLES
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IPRNT 3 PRINT CONTROL

IPLOT 0  PLOT CONTROL
QSCAL 0. HYDROGRAFPH PLOT SCALE
IPNCH 7 PUNCHE COMPUTED HYDROGRAPH
ooT 21 SAVE HYDROGRAFPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCEED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNCFEF DATA

o0 W00

MAXIMUM
CELERITY
(FP3)

.61

322 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBARSIN ARER
PRECIPITATION DATA
12 PH DEPTHS FOR 4~PERCERT HYPOTHETICAL STORM
vaaes HYDRO-35 ... P 2 1 v.. TP-49
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4~DAY 7-DAY 10-DBRY
L4 1.57 3.19 4,18 4,52 5.47 .43 7.44 .00 .00
STORM ARER = .03
323 L3 SC5 LOSS RATE
STRTL .33 INITIAL ABSTRACTION
CRVNBR 86.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
32¢ UK OVERLAND-FLOW ELEMENT NO. 1
L 120, OVERLAND FLOW LENGTH
s L2500 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA i00.0 PERCENT OF SUBBASINW
DHMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKTINGUM-CUNGE
325 RD MAIN CHAMNEL
L 842, CHANNEL LENGTH
s L0050 SLOPE
N .030 CHANNEIL ROUGHNESS COEFFICIENT
CA .03 CONTRIBUTING AREA
SHAPE TRAP CHANMNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE
RUPSTOQ NO ROUTE UPSTREAM HYDROGRAPH
LEE]
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAX TIME TG VOLUME
PEAK
{MIN) {FT) (CF5) {MIN} (IN)
PLANEL 2,13 1.67 .70 24,00 173.82 725.02 5.79
MAIN 1.63 1.33 2.39 421.00 164.16 724,07 5.64

CONTINUITY SUMMARY (AC-FT} - INFLOW= .0COCE+0C EXCESS= .1065E+02Z OUTFLOW= .1038E+02 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATN 1.63 1.33 5.00 157.65 725,00 5.64
ko wwk ko ok ax
HYDROGRAPH AT STATION All
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5,79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

5-HR 24-HR 72-HR 59,92-HR

+ {CFS} {HR}
{CFS}

+ 158, 1z.08 i7. a. 2. 2,

{ INCHES) 4.643 5.637 5.638 5.6238

(AC-FT} g. i0. i0. io,

A S L]

CUMULATIVE ARER = .03 50 MI

Wk kwk ko Rk ko kR KWL Ak Rk kkk kkk kkk kAk kkk kkk AFF FTE kkh kkdk kkdk kdh Rwdk kkk kkk kdd hkwk ko

ek ok ek ke ek ok

« *
326 KX * CALL *
* *
ek ek ke
COMBINE WITH CH3 AND All
328 KO QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

HiF-A-82

5.87

J4782E-03 PERCENT ERROR= 2.5
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IPLOT o

QOSCAL 0.
TPNCH 7
I0UT 21
ISAV] 1
ISAV2 728
TIMINT .083

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

329 HC HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAFPHS TO COMBINE
ek
*xw EER X e *kx
HYDROGRRPH BT STATION Call
PEAX FLOW TIME MBXIMUM AVERAGE FLOW
6~HR 24-HR T2-HR 59.92-HR
+ {CFS) (HR}
{CF5}
+ 26l. i2.08 3z2. 1a. 4. 4.
(INCHES} 4.458 5.320 5.321 5.321
{AC-FT} 16, 19, 19. 19.
CUMULATIVE ARER = .07 50 MI

EEE kkh

ko kk kA ok ko

* +
330 KK * CH4 *
* ®

ek ek ok ok o ok ok ek

CHANNEL CH4

Gk kkk kokdk Rk ok kkk wkk kR R kdk Amk kkdk Rk kwdk kkk AAk kAR KAE Rk bkl kdkdk kkk dkd ke kdkk kkok Akk Fkw kEE ok

ke REE

332 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 FLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
1SAVI 1 FIRST ORDINATE PUNCHED OR SAVED
1SAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBERSIN RUNGFF DATR
333 BA SUBBASTN CHARACTERISTICS
TAREA .01 SUBBASIN RREA
PRECIPITATION DATA
12 pH DEFTHS FOR  4-PERCENT HYPOTHETICAL STGRM
..... HYDRO-35 o0einn evvvnvnnvneons TEoD tiiiiiannnnnnns aanenaeanns TP=83 o ..
§-MIN 15-MIN 60-MIN  2-HR 3-HR §-AR  12-HR  24-HR  2-DAY  4-DAY  7-DAY DAY
.74 1.57 3.18 4.18 4.52 5.47 6.43 7.44 .00 .00 .0 .00
STCRM AREA = .01
334 L5 505 LOSS RATE
STRTL .38 INTTTAL ABSTRACTION
CRVNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
335 UK GVERLAND-FLOW ELEMENT NG. 1
L 101. OVERLAND FLOW LENGTH
s .0792  SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMTN 5 MINIMUM NUMBER OF DX TNTERVALS
MUSKINGUM-CUNGE
336 RD MAIN CHAMNEL
L 1180, CHANNEL LENGTH
3 .0025 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
oA .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10.00 BOTTOM WIDTH OR DIAMETER
z 2.00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYPROGRAPH
* & &
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
FLEMENT  BALPHA M oT 27 PEAK  TIME TC VOLUME ~ MAXIMUM
PEAK CELERITY
[MIN) (FT} (CF3} (MIN} {IN) (FPS
PLANE1 1.20 1.67 .99 20.20 31.93 724.55 5.56 .38

INIF-A-83




CONTINUITY SUMMARY {AC-FT) - INFLOW= .1%16E+0}2 EXCESS= .2075E+01 OUTFLOW= .2103E+02 BASIN STORAGE=

MAIN .68 1.44 3.86

1180.00 260.55

728.77 5.28 5.10

INTERPOLATED TC SPECIFIED COMPUTATION INTERVAL

MAIN .68 1.44 5.00 250,54
ke T ke ) EEk
HYDROGRAPH AT STATIOM CH4
TOTAL RAINFALL =~ 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR Z4-HR 72-HR 59, 92-HR
+ {CFS) (HR)
(CF3)

+ 251, 12.17 38, 11. 4. 4,
(INCHES} 4,452 5,300 5.301 5.301
[AC~FT} ig. Z21. 21, zZ1.

CUMULATIVE RREA = .07 sg MI

sk kdok kh ok

Fhd kEk kkdk kkk Rk k REE Fkk KKk kkk KEE KAk Kkh kkk khk kkk kkd bkd wdhw Fwk whE Kkk kA% RRE KEE kkk kEF kEwk kkE Ay

dkkkkkhok kkkk k&

*

*

337 KK * AlQT *

*

w

730,00 5.30

+1474E-02 PERCENT ERRCR=

K

e e e e e e

SUBARER ALOT

338 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 4 PLOT CONTROL
QSCAL d. HYDROGERAPH PLOT SCALE
IPNCH 7 PUNMCH CCMPUTED HYDROGRAFH
I0UT 2} SAVE HYDROGRAPH ON THIS UNIT
IsAV1 L FIRST ORDINATE PUNCHED OR SAVED
IsAv2 720 LAST CRDINATE PUNCHED OR SAVED
TEMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
340 BR SUBBASIN CHRRMACTERISTICS
TARER .02 SUBBASIN ARERA
FRECIPITATION DATA
12 FH DEPTHS FOR 4~ PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ,..... N - 1 L
5-MIN 15-MIN 60-MIN 2-ER 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 5,43 7.44 .00 .00 .00 .00
STORM AREA = .02
341 Ls SCS5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 84,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
342 UK OVERLAND-FLOW ELEMENT NO. 1
L 265, OVERLAND FLOW LENGTH
s .0404 SLOPE
N .350 ROUGHNESS COEFFICIENT
PR 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMIM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
343 RD MATIN CHANNEIL
L 772. CHANNEL LENGTH
s .0050 SLOPE
N L0300 CHAMNEL ROUGHNESS COEFFICIENT
CA .32 CONTRIBUTING ARER
SHAPE TRAF CHANNEL SHAPR
WD .00 BOTTOM WIDTH OR DIAMETER
b 2,00 SIDE SLOPE
RUPSTQ NC  ROQUTE UPSTREAM HYDROGRAPH

Kk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DK PEAK TIME TC VOLUME MAX TMUM
PEAK CELERITY
{MIN} {FT} {CFS) {MIN} (IN) {FPS5}
PLANEL .85 1.67 2.24 53.00 84 .44 727.52 5.55 .40
MAIN 1.563 1.33 2.81 386.00 62.64 725,38 5.486 4.59
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5722E+01 QUTFLOW=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.83 1.33 5.00 61,97 7306.00
22 gekek e T Y Ek
HYDROGRAPH AT STATION A10T
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5,58
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-ER T2~HR 59.92-HR
{CFS) {HR}
{CFS)
52, 12.17 3. 3. 1, L.
{INCHES) 4.488 5.450 5.455 5,455
(BC-FT) 5. 6, 6 6.
CUMULRTIVE ARER = .02 8Q MI

hkd wEE FES

R R ]

*

344 KK *

*

*
AlGS ¥

"

K e e ek Wk

SUBRREA RA10S

5.

.5617E+01 BASIN STORAGE=

45

.

387E-03

SEd Rk kkd bk Wkw Wk Rk kR kkk kkk kkd kkk kdk Sk Rk d kkk kRok khk hWk kW Wk Wk R kkk kkk EAE dokw Wk

346 KO OUTPUT CONTRGL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0., HYDROGRAPH PLOT SCALE
IBNCH Y PUNCH COMPUTED HYDROGRAPH
TOUT 21 SAVE HYDROGRAPE ON THIS UNIT
ISAVL i FIRST ORDINATE PUNCHED OR SAVED
ISAYZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
347 BA SUBBASIN CEARACTERISTICS
TAREA .03 SUBBASIN ARER
BRECIPTTATIGN DATA
12 PH DEPTHS FOR  4~PERCENT HYPOTHETICAL STORM
ceees HYDROS3S ,iiiit vvnvvvnnnnnness TPo40 i ininnnncnnns cnnrennenns TP-49 ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.74 1.57 3,19 4,18 4,52 5,47 6.43 7.44 .00 .00 .00 .00
3TORM AREA = .03
348 13 SCS LOSS BATE
STRTL .33 INITIAL ABSTRACTION
CRVNBR BG.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
349 UK OVERLAND-FLOW ELEMENT NO. 1
1 120. OVERLAND FLOW LENGTH
5 2500 SLOPE
N .350¢ ROUGHNESS COEFFICTIENT
PR 100,06 PERCENT OF SUBRASIN
DYMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CIRGE
350 RD MAIN CHANNEL
I 764, CHANNEL LENGTH
5 L0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .03 CONTRIBUTING ARER
SHAPE TRAP CHANNFL SHAPE
2l .00 BOTTOM WIDTH OR DIBMETER
2 2.00 SIDE SLOPE
RUPSTO N0 ROQUTE UPSTREAM HYDROGRABPH
N
COMPUTED MUSKINGUM-CUNGE PRRBMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME 10 VOLUME MAX TMIRA
PEAK CELERITY
{MIN) (FT) (CFs) {MIN) {1n) {FP3
PLANEL 2.13 1,67 .70 24.00 130,50 725,02 5.79 .61
MAIN 1.63 1,33 2.33 382.00 126.55 724.58 5.65 5.47

[1IF-A-85
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CONTINUITY SUMMARY (AC-FT} - INFLOW= .D0DOE+(0 EXCESS= .7997E+01 OUTFLOW= .7801E+01 BASIN STORAGE= ,4Z45E-(03 PERCENT ERROR= Z.4

INTERPOLATED TQ SPECIFEED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 122.75 725.00 5.65
CE ] *hE wd rEw ok
HYDROGRAPH AT STATION B103
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.79
PERK FLOW TIME MAXIMUM RVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
{CFB} {HR}
(CFS)
123. 12.08 13. 4. 2. 2.
{INCHES) 4,659 5.654 5.655 5.655
{AC-FT}) 6. 8. 3. g,
CUMULATIVE ARER = .03 50 MI

EEk ko kRw

351 KK

353 Ko

354 HC

PEAK FLOW
{CFS)

180.

R T O

355 KK

357 KO

358 BA

WAk REE kokk kkk kkk REA kdkk kkk kkE wdkh kwdk k¥ BRA REK kKK Kk Khkk KRA Rkk kkdk ddedk hdd wdw kkk kkk kkd bk kkk kkk Rk

AR AE A KRRk Ak d ok

* *
* Caig *
+ *

ko ek kol ek

COMBINE Al0 SUBAREAS

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 7 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTER HYDROGRAPH
I0UT 21  SAVE HYDROGRAPH ON THIS UNIT
ISRV1 1 FIRST ORDIMNATE PUNCHED OR SAVED
ISAV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION

IcCoMp 2  NUMBER OF HYDROGRAPHS TO COMBINE
ke
ko Ahk R e
HYDROGRAPH AT STATION CAlQ
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 5%.5%2-HR
{HR}
(CF5)
12.08 2z, 7. 3. 3.
[INCHES) 4.5382 5.567 5.569 5,569
{AC-FT} 11. 13. 13, 13.
CUMULATIVE AREA = .05 50 MI

IA R KA F ko kkK Wk Wk Rk Rk kkh ok Ak kkk kdkk kkk Kh Kk KFA FAE RFE XA KEE kkk kwk khkk kkd kdkd kw4 Ew

B L e
* *
* g o«
* *
T e

SUBAREA A2

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT COMNTROL

TPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HBYDROGRAPH

I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
T5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
IsAVZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFEF DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

HIF-A-86

Hhk kEE AkE




PRECIPITATION DATA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
vioas HYDRO-35 ,,...., daaaaa s TP240 L aiiiees il
3-MIN 15-MIN 60-MIN 2-HR 3-HR £-HR 24-HR 2-DAY
.74 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00
STORM AREA = .02
359 L3 SCS LOS3S RATE
STRTL .33 INITIAL ABSTRACTION
CRVNRR B86.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
360 UK OVERLANE~FLOW ELEMENT NO. 1
L 120. OVERLAND FLOW LENGTH
s .2500  SLOPE
N .350 RCUGHNWESS COEFFICIENT
PR 100.0 PERCENT OF SUBBASIN
DAMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
361 R MAIN CHENNEL
L 399. CHANNEL LENGTH
3 .0050 SLOPE -
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE
RUPSTR NO ROUTE PSTREAM HYDROGRAPH
okok
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELFMENT ALPHA M DT DX PERK TIME TO
PEAR
{MIN} {FT} {CF3} (MIN)}
PLANEL 2,13 1,67 .10 24.00 110.33 125.02
MATN 1.83 1.33 1.27 38%.00 106,95 724,60

CONTINUITY SUMMARY

ke

TOTAL RRAINFALL

PEAK FLOW TTME
¢ (CFS} {HR}
+ 105, 1z2.08

I U L
4-boy 7-DAY 10-DARY
.o .00 .00
VOLUME MAY IMUM
CELERITY

(IN] (FRS}

5.79 .61

5.08 5,24

{AC-FT} — INFLOW= .0OOOE+0C EXCESS= ,8762E+01 OUTFLOW= .5937E+0l BASIN 5TCRAGE= .2341E-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 104,68 725,00
. Kk Ak ik
HYDROGRAPH AT STATION AY
= 7.44, TOTAL LOSS = 1,65, TOTAL EXCESS = 5.79
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.52-HR
(CFS5)
io. 3. 1. 1.
{INCHES} 4,361 5.085 5.088 5,096
{AC-FT} 5, 6. 6., 6.

wkk kKK Kkk KEE KER

CUMULATIVE AREA = .02 50 MI

EEE AEK KAE ckkk ckkok kkk kkk dokk ko kokd dkd K h AEE Fkk kowhd dkd ARk kkk kb ks Fkd kkw wkk Wk kkk kkk kA k ke

HEE AR KR AL AR R

*

362 KK *

*

*

2z *

*

HEERRERAEAEAKR

364 KO

DETENTION POND P2

GUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVI 1 FIR3T ORDINATE PUNCHED DR SAVED
I5AV2 720 LAST CRDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNGFF DATA

365 BA

SUBBASTIN CHARACTERISTICS

TARER .02 BUBBASIN AREA

PRECIPITATICON DATA

HIF-A-87

5.10

1z.2




12 PH DEPTHS FCR 4-PERCENT HYPOTHETICAL. STORM
..... HYDRO-35 ...... O L S e -
5-MIN 15-MIN 60-MIN 2-HR 3-HR $-HR 12-HR 24~-HR 2-DAY 4-DAY 7-DRY 10-DARY
.74 1.57 3.19 4.18 4.52 5.47 6.43 7.44 0 00 .00 L0
S5TORM RRER = .02
366 LS 5C5 LOSS RATE
STRTL .00 INITIAL ABSTRACTICN
CRVNER i060.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
367 UD 3C5 DIMENSIONLESS UNITGRAPH
TLAG .00 LAG
[ 2
UNIT HYDROGRAFPH
5 END-OF-PERIOD ORDINATES
113, 3z, 6. i C.
xkw ke dhk ko ek
HYDROGRAFPH AT STATION P2
TOTAL RAINFALL = 7.44, TOTAL LOSS = .00, TOTAL EXCESS = 7.44
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
B-HR 24-HR 72-HR 59.52-ER
+ (CFS) (HR)
{CFS) -
+ 101, 12,08 1z. 4. 2. 2.
{INCHES] 5.468 7.437 7.440 7.440
{AC-FT) €, 8, 8. 8.
CUMULATIVE AREA = .02 SO MI

dkk kkk ok

368 KK

370 Ko

371 HC

FEAK FLOW
+ {CFS}

+ 616.

kkE KRk ktk

372 KK

374 KO

dkk hkhk kkk kkE kkk kd kkx kkd hhkd kkk khkdk kkd kkd kkk Wwk hE Kkkk Kkk kkk kA& Add kA& kkk hkk KEE KFA KRE RRA KAK KRA

Wk kb ok ke

* *
* PZ-IN *
* *

A A A A AR A A AR,

COMBINE AREAS DISCHARGING TO POND P2

QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL G. HYDROGRAPH PLOT SCALE

IPNCH 7  PUNCH COMPUTED HYDROGRAPH
iour 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV: 1 FIRST ORDINATE PUNCHED OR 3AVED
I5AVE 720 LAST ORDINATE PUNCEED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION
IcoMp 4 NUMBER OF HYDROGRAPHS TO COMBINE

223

HYDROGRAPH AT STATION P2-IN

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 59.92-HR
{HR)
{CFs)

12.08 80, 24, 10, ic.
{INCHES) 4,580 5.584 5.608 5.608
[AC-FT) 39. 48. 48. 48,

CUMULATIVE RRER = .16 50 MI

hkdk hkk kkk kkk kkk kdd kokk kkk kkk kkk kkk kkk kA kdk kkw kkk Akk kkk kkdk kkk AkE KAF Kkk Rk KKK khA kkx KAA kdx kkE

dekk ok ke dek k ok kb A k ke

+ *
* RpPz2  *
* *

ek ko ke ke ek ek

ROUTE THROUGH POND P2
QUTPUT CONTROL VARIABLES

IPRNT 3  PRINT CONTROL
ifLoT 0 PLOT CONTROL

THF-A-38




4

+

+

375

3is

377

379

378

PEAK FLOW

RS

Sh

SE

SL

S5

{CFS)

119,

QSCAL Q.

IPNCH 7
I0UT 21
I5AV] 1
Isavz 720
TIMINT .0a3

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LARST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITICN
RSVRIC 454,00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
AREA -0 4.4 6.8 4.3 8.4 8.5 8.8 8.9
ELEVATION 454.00 454,50 455,00 455.50 456,00 456,50 457,00 458,00

LOW-LEVEL OUTLET

PEAKX STORAGE TIME

{AC-FT)

26.

PEAK STAGE TIME

{

FEET)

457,72

wok ok

380

Kk kkk

KK

ELEVL 456.0H1 ELEVRTION AT CENTER OF CUTLET
CARER 14.14 CROS5~-5ECTIONAL AREA
CCQL .80 COEFFICIENT
EXFL .50 EXPONENT OF HEAD
SPILLWAY
CREL 458.00 SPILLWAY CREST ELEVATICN
SPWID 25,00 SPILLWAY WIDTH
COoW 2.680 WEIR COEFFICIENT
EXPW 1.50 EXPONENT OF HEAD
e
COMPUTED STORAGE-ELEVATION PATA
STORAGE .00 .74 3.53 7.28 11.44 15.66 12,94 28.69 37,69
ELEVATION 454,09 454.50 455,900 455,50 456,00 456.50 457.00 458.00 458,00
COMPUTED QUTFLOW-ELEVATION DATA
OUTFLOW .00 .00 122.28 123.10 123.84 124.78 125.64 126.50 127.38
ELEVATION 454,00 456.00 457.82 457.84 457.87 457,89 457.92 457.9% 457.97
OUTFLOW 137.24 141.43 146.68 153.10 160,79 169.87 180.42 19z2.58 206.44
ELEVATION 458.186 458.21 458.28 458.38 458,44 458.54 458.64 458,75 458.87
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 .74 3.53 7.28 11.44 15,68 12,94 27.08 27.29
OUTFLCW .00 .00 .00 .00 .00 64,14 90.70 12z.28 123.10
ELEVATION 454.00 454.50 455.00 455,50 456,00 456.50 457,00 457.82 457.84
STORAGE 27.74 27.97 28.20 29,44 28.69 30.08 34,60 31.19 31.97
CUTTLOW 124,78 125,64 126,50 127.38 128.27 137.24 141.43 146.68 153,10
ELEVATION 457.89 457.92 457,85 457 .97 458,00 458.16 458,21 458.28 458,36
STORRGE 33.47 34.40 35.41 36.51 37.69
CUTFLOW 169.87 180.43 132.58 206.44 222.10
ELEVATION 458.54 458.64 458,75 458.87 458,00
e dw wk ok
HYDROGRAPE AT STATION RE2
TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 52.,92-HR
(HR)
{CFS5)
12.75 04. 19. 7. 1.
{INCHES} 3.717 4,277 4,277 4.277
{AC~FT} 32. 37. 37. 37,
MAXIMUM AVERAGE STORAGE
&-HR 24-HR 12-HR 59.92-HR
{HR)
12.75 18. 13. i0. 10,
MAXIMUM AVERAGE STAGE
§-HR 24-HR 72-HR 53.92-HR
{HR)
12,75 456,73 456.29 455,78 455.78
CUMOLATIVE AREA = 16 50 MT

KRR kK kKK kK

* *
* CH5 =+
* *

Fkk kR Kk KKKk

Wk dekd ke Wk Wk Rk d ok kW kkk bWk wkk k% Ekdkk kdkk kdd A EF Fkd kkE kEE kkd

HIF-A-89

9.1

459,00

128.27
458.00

222.10
453,00

27.51
123.94
457.87

32.63
160.79
458,44

Wk ckEE Rk ko Rkk kkA Kdk ok kFd K kW




CHANNEL CHS

382 KO QUTPUT CONTROL VARIABLES

TPRHT 3 PRINT CONTROL

IrLOT 0  PLOT CONTROL

QS5CAL 0. HYDROGRAPH PLOT SCALE

IPNCH T PUNCH COMPUTED HYDROGRAPH
10T 21 SAVE HYDROGRAPH ON FHIS UNIT
ISAV1 1  FIRST ORDINATE PUNCHED OR SAVED
IS5AV2 720 LAST ORDINATE FUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IM HOURS

SUBBASIN RUNGEEF DATA

383 BA SUBBASIN CHARACTERISTICE
TARER .00 SUBBASIN ARERL

PRECIPITATION DATA

.00 .00

12 PH DEPTHS FOR 4~-PERCENT HYPOTHETICAL STORM
v.vs. HYDRO-3S ..uus. P . I, TP-~49
5-MIN 15-MIN GBO-MIN 2-HR 3-HR 6—HR 12-HR 24-HR 2-DAY 4-DRY 7-DAY 10-DAY
.74 1.57 3.18 4.18 4,52 5,47 6.43 T.44 .00 .00
STORM AREA = .00
384 Ls SC5 LSS RATE
STRTL .38 INITIAL ABSTRACTICN
CRVNER 84,00 CURVE NUMBER
RIIMP .00  PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
385 UK OVERLAND~-FLOW ELEMENT NO. 1
L 127, OVERLAND FLOW LENGTH
g L0051 SLOPE
i L350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASTN
DXMIN 5 MINIMOM NUMBER OF DX INTERVALS
MUSKINGUM~-CUNGE
386 RD MAIN CHANNEL
L 155. CHANNEL LENGTH
5 L0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHARE
WD 20.00 BOTTCM WIDTH OR DIAMETER
4 2,00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

hw

COMPUTED MUSKINGUM-~CUNGE PARRMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA %8 DT oY PEAK TIME TO VOLUME
PEAK
{MINY {FT} {CFS} {MIN) (IN}
PLANEL .30 1.67 3.83 39.40 3.15 735,42 5.55
MATHN .65 1.51 .58 155.00 119,57 765,36 4,28

CONTINUITY SUMMARY {AC-FT) - INFLOW= .3677E+02 EXCESS= .355BE+00 QUTFLOW= .3708E+02 BASIN STORAGE=

INTERPOLATED TQ SPECIFIEDR COMPUTATION INTERVAL

MAIN .65 1.51 5.00 119.56 765.00 4.28
*hx ek k wohh ek HE*E
HYDROGRAPH AT STATION CHS
TOTAL RARINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR T2-HR 59.92-HR

+ (CFs} {HR)
(CF3)

+ 120. 12.75 65, 13, 7. 7.

{INCHES) 3.712 4.282 4.283 4.283

{AC-FT) 32, 37, 37, 37.

CUMULATIVE AREA = .16 80 MI

Ehd Kkk kkk dkkdk kdkk kkk kkk kkd kdkk kkuke kkk kkk %k hdd kkdk kkk ko kkk kEA REkE AdE kkk kkk KAE XA FAK kkk wwk kAR KAk Akk kda

1212222120202 50

* ®
387 KK * ATT 0 *
* %

ddkdkk Kk KRR TR

SUBAREA AT

ITIF-A-%0

MAXTMUM
CELERITY
{FPS}

W17
4.46

.2947E-03 PERCERT ERROR~

EEE]




389 KO QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

Q8 AT 0, HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAFPH

10UT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAVi 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 72¢ LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

320 BA SURBRSIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

12 By DEPTHS FOR  4-PERCENT HYPQTHETICAL STORM
..... HYDRO-35 «evves ovevnnanocnnnes TBo40 coiiiimineonaie revranenns TP49 o000,
5-MIN 15-MIN 60-IN  2-HR  3-BR  6-HR 12-HR 24-HR 2-DAY d4-DAY 7-DAY 1
J74 1057 3.1% 4.1B 4.52  5.47 .43 T.44 .00 .00 .00
STORM AREAM = .02
391 LS SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVHNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
KINEMATIC WAVE
392 UK CVERLAND-FLOW ELEMENT No. 1
L 312. OVERLAND FLOW LENGTH
5 .0480  SLOPE
N .350 ROUGHNESS COEFFICIENT
PR 100,0 PERCENT OF SUBBASIN
DXMIN 5 MINIMGM NUMBER OF DX INTERVALS
MUSKINGUM~CUNGE
393 RD MATN CHANNEL
L 1133. CHANNEL LENGTH
3 .0050  SLOPE
¥ .030 CHANNEL ROUGHNESS COEFFICIENT
A .02  CONTRIBUTENG AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH QR DIAMETER
Z 2.00 SIDE SLOFE
RUPSTQ NC ROUTE UPSTREAM HYDROGRAPH
.
COMPUTED MUSKINGUM-CUNGE PARAMETERS
_ COMPUTATION TIME STEP
ELEMENT ALPHR M DT X PEAK TIME TO VOLUME MAX MU
PEAK CELERITY
{MIN} {ET} (CFS) (MIN} {IN} {FPS}
PLANEL .85 1.67 2.54 62.40 67.32  728.32 5.55 .42
MAIN 1.63 1.33 4.08  566.50 66.56 730,42 5.45 4.63

CONTINUITY SUMMARY [AC-FT) - INFLOW= .CCCOE+00 EXCESS= .6285E+01 OUTFLOW= .6162E+01 BASIN STORAGE= ,11863E-02 PERCENT ERROR= 1.9

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 66,14 730.00 5.45
ww P ik . o
HYDROGRAPH AT STATION AT
TOTAL RAINFALL = 7.44, TOTBL LOSS = 1,88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 55,52-HR
+ {CFS) (HR)
{CFS)
+ 66. 12.17 10. 3. 1. 1.
{INCHES) 4,491 5.448 5.454 5.454
{RC-FT) 5. . 6. 6,
CUMULATIVE AREA = .02 SO MI

ok kAR kFk kkk KKKk Ak Kkk kkk AAE Hkk KR kR ko kkw Wakk kwd WAk kkA Kkk AAd RAA

kkkkkkkk ok ko kkk

+ *
384 KK * Als ¢
* *

ek ek ke Rk ke

SUBRREA AT7S

HIF-A-9]

bk ek wEkk kkk kwkk kkk kkk FEE dkdk dAE kFk kEX




33é KO

397 BA

12 PH

398 Ls

399 UK

400 RD

CUTPIT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.
IPNCH 7
IoUT 21
ISAV1 1
I5AvVz2 720
TIMINT L83

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA W03

PRECIPTITATICHN DATA

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIR5T ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED CR SAVED
TIME INTERVAL IN ROURS

SUBBASIN AREA

DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ......
5-MIN 15-MIN &0-MIN
.74 1.57 3.19

5C5 LOSS RATE

STRTL .33
CRVNBR 86.00
RTIMP .00
KINEMATIC WAVE

OVERLAND-FLOW ELEMENT

L 124,

5 L2500

N L350

PA 1900.0

DAMIN Ll

MUSKINGUM-CUNGE
MATN CHANNEL

L 1094,

3 .0050

M .030

cA .03
SHAFPE TRAP
WD .00

% 2.00
RUPSTQ NO
CCOMPU

ELEMENT ALPHA

PLANEL 2.13
MATN 1.63

CONTINUITY SUMMARY (AC-FTI] - INFLCW= .000

............... TP=40 tiivaananaaeers Crmaaeeeey. TP=48 oL L.,

2~HR 3~HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DA

4.18 4.52 5.47 6,43 7.44 L0 .00 00 .00
STORM AREA = .03

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVICUS AREA

NG, 1

COVERLAND FLOW LENGTH

SLOPE

ROUGHNESS COEFFICIENT

PERCENT OF SUBBASIN

MINIMOM NOMBER OF DX INTERVALS

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING ARER

CHANNEL SHAPE

BOTTCM WIDTH OR DIRMETER

SIDE SLOPE

ROUTE UPSTREAM HYDROGRAPH

EES

TED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
M oT DX PEAK TIME TO VOLUME MAX IMUM
PEAK CELERITY
(MIM} (FT) {CFS) {MIN} LIN) {FP3)
l.67 i) 24.00 1e0.22 725,02 5.79 .61
1.33 3.17 547,00 147.31 725.68 5.63 5.75

OE+00 EXCESS= .9818E+01 QUTFLOW= ,3550E+01 BASIN STORAGE= .6044E5-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 143.97 725.00 5.464
*d ok &k 2] Hkk
HYDROGRAPH AT STATION ATS
TOTAL RAINFALL = 7.44, TOTAL LUSS = L.85, TOTAL EXCESS = 5.79
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 52.92-HR
+ (CFS) (HR}
{CFS}
+ 144, 1z.¢4 16. 3. 2. 2.
(INCHES; 4.654 5.629 5.639 5.839
[AC-FT) 8. 0. 10. iG.
CUMULATIVE AREA = W03 5Q MI

HxE REE Ak

401 KK

403 Ko

B T I R T 4

kAR E R A AR T

x .
* car o+
x .

kKA R A A TR A AN

kk kkk KEkk kkd kkd Akd REE kkk kkk Ak Akk kkh hohkd kA F KEw whkd kkk hkk FAE AFF KFE KAN W

COMBINE A7 SUBAREAS

OUTPUT CONTRCL VARIABLES

HIF-A-92

2.7




+

4904

PEAK FLOW

HC

(CF5)

ExE KEE KKK

405

407

a8

1z

409

410

411

201,

KK

X0

BA

FH

L5

Ux

RD

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7  PUNCH COMPUTED HYDROGRAPH
ouT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL i FIRST QORDINATE PUNCHED OR SAVED
ISAvZ 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .0B3 TIME INTERVAIL IN HOURS

HYDROGRAPH COMBINATION

TCOMP 2 NUMBER OF HYDROGRAPHS TC COMBINE
Ve
*Ew ok e ek
HYDROGRAPH AT STATION CA7
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 55, 92-HR
{HR)
{CF5)
12.08 26, 8. 3. 3.
{INCHES) 4.584 5.562 5,585 5.565
{AC-FT}) 13, 16, 18. 16.
CUMULATIVE AREA =~ .05 50 MI

hkk kkk hkk KAE KFE kkhk Rk kAE Wk Wwhw kkh ko A ARE RER RAK KAZ Kkhk kkd FEkk Kbk khkd ARX Kkh khk kAKX XFE KEE KEK kK

e 22 A s

* &
* BE *
* *

kA A ARG A I A IR AR

SUBAREA AS

OUTPUT CONTROL VARTABLES

IPENT 3 PRINT COMTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ONM THIS UNIT
ISAVL 1 FIRST CRDINATE PUNCHED OR SAVED
ISAV2 720  LAST ORDINATE PUNCHED OR SAVED
TIMINT -083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFY DATA

SUBBASIN CHARACTERISTICS
TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM

vaaas HYDRO-35 L.oll. ool TP-40 ........ faaaaan P £ o -
5-MIN 15-MIN 60-MIN 2-HR 3~HR 6-HR 12-HR 24-HR 2-DRY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4,52 5.47 6.43 7.449 -, 00 00 .00 .00
STORM AREA = .0z

SCS LOSS RATE

STRTL .33  INITIAL ABSTRACTION
CRVNBR 86,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
GOVERLAND-FLOW ELEMENT NGC. 1

L 120, OVERLAND FLOW LENGTH
5 L2500 SLOPE
N . 350 ROUGHNESS COEFFICLENT
PR 100.0 PERCENT OF SUBBASIN
DEMIN 5 MINIMUM NUMBER OF DX INTERVALS

MUSKINGUM-CUNGE
MAIN CHANMNEL

L 399. CHANNEL LENGTH
3 .DOSC  SLOPE
N 030 CHANNEL ROUGHNESS COEFFICIENT
CA .02 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00  BOTTOM WIDTH OR DIAMETER
A 2,00 SIDE SLOPE
ROPSTQ NO ROUTE UPSTREAM HYDROGRAPH

* A
COMPUTED MUSKINGUM-CUNGE PRRAMETERS
COMPUTATION TIME STEP

M

ELEMERT ALPHA DT DX PELK TIME TO VOLUME MAXIMIM
PEAK CELERETY
{MIN} (FT} (CFS) [MIN) {I) (FES)
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PLANEL 2.13 1.67 10 24.00 84.83 725.03 5.79 .61
MAIN 1.83 1.33 1.3¢ 385,00 80,42 724,17 5,06 4,90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5187E+01 OUTFLOW= .4535E+01 BASIN STORAGE= .2273E-03 PERCENT ERROR= 12.6

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.63 1.33 5.00 79.62 723.00 5.a97
LR ko *xx e *EE
HYDROGRAPH AT STATION AB
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1,85, TOTAL EXCESS = 5.79
TEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
+ {CFS) {HR}
{CFS)
+ 80, 12.08 8. 2. 1. 1.
{INCHES) 4.333 5.0686 5.087 5.007
(ARC-FT) 4. 5. 5. 5,
CUMULATIVE AREX = .02 50 MI

FAE EFE XEkE xEE REk AFF Kkw kW kkd kkk KRR XK hkk khk kkdk kkk kA kekd kdd kkd kkw wwh kk% kkk kkk kwhd FEE kEK RAKX AERA kA* KEE kA

W e e e ke ke ko

* »
412 KK * CER
£l *
S ———
DETENTION POND P3
414 KO CUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
1007 21 SAVE HYDROGRAPH ON THIS UNTT
I5avi 1 FIRST ORDINATE PUNCHED OR SAVED
I8AV2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

415 BA SUBBASIN CHARACTERISTICS
TAREA .02  SURBRRBASIN ARER

PRECIPITATION DATHE

12 pH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ..,... T = crareercaas TP L0000,
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DRY 4-DAY 7-DAY 10-DAY
.74 1.57 3,19 4,18 4.52 5.47 .43 7.44 .00 .00 .00 0
STORM AREA = .02
416 LS SC3 LOSS BATE
STRTL .00 INITIAL ABSTRACTION
CRVNER 100.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
417 UD SCS DIMENSIOMNLESS UNITGRAPH
TLAG .00 LAG

UNIT HYDROGRAPH
5 END-OF-PERIOD ORDINATES

97. 27. 5. 1. Q.
e ek * ok "k k e
HYDROGRAPH AT STATION P3
TOTAL RAINFALL = 7.44, TOTAL LOSS = .00, TOTAL EXCESS = 7.44
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 7Z-HR 55.92-HR
+ {CES) {HR}
{CFS}

+ 87. 12.08 i0. 3. 1. 1.
{INCHES; 5,468 7.437 7.440 7.440
{AC-FT} 5. 7. 7. 7.

CUMULATIVE AREA = .02 5¢ MI
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Akk hwh bk kkdk Ekd Rk ek k kkdk kkd kEk KEE kEF Akk hEE REA kb hdd Sk dkdk Fohk FdE ko kkk kEA kkdk kkk kkk kkd kkd khd Fdd khdk

ke ok ok ok

COMBINE AREAS DISCHARGING TO POND P3

* *
418 KK * P3-IN *
* *
EEEEELEEEE L]
420 KO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
0SCAL 0.
LPNCH 7
I0UT 21
ISAV1 1
ISAV2 720
TIMINT .083
421 HC HYDROGRAFE COMBINATION
TCOMP 3
B *kE ok ke

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH CCMPUTED HYDROGRAFPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINWATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TQ COMBINE

i

HYDROGRAPH AT STATION P3-IN

PEAK FLOW TIME
%-HR
+ {CFS) {HR]
{CF3)
+ 388. iz.08 a4.
{INCHES) 4.69]
{AC-FT} 22,

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

Z4-HR T2-HR 59,92-HR
14. 5. 5.
5.811 5,832 5.832
27. 27. 27.

.08 8¢ ME

ARk REE KEK kkk Kkk kAR REEX FAK KRE khkdk KkK Akk KR Whkk KKE HEE KKK kkk kkk khh bhd kwd Fkk Wkw wkk kkk kkd kR ok ks ko d kbd wkd s d

e e ok ok h ok ok ok

* *
422 KK * RP3 ¥
* *

FAkkRFEA I ARG

ROUTE THR
424 KO OUTPUT CONTROL VARTABLES
IPRNT 3
IPLGT 0
QSCAL 0.
IPNCH 7
IGUT 21
1savi 1
ISAVZ 720
TIMINT .083

HYDROGRAPH ROUTING DATR

425 RS STORAGE ROUTING
NSTPS 1
ITYP ELEV
RSVRIC 453,00
X 00
426 SA AREA R
427 SE ELEVATION 453.00
429 5L LOW-LEVEL QUTLET
ELEVL 454.50
CAREA T.07
COQL .80
EXPL .50
428 55 SPILLWAY
CREL 455.00
SEWID 25.00
Cogu 2.60
EXPW 1.50
STORAGE .00 1.79
ELEVATION 453.00 454.00

OUGH POND £3

PRINT CONTRCL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH OW THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOQURS

NUMBER OF SUBREACHES
TYPE OF INITIAL COHDITION
INITIAL CONDITIGN

WORKING R AND D COREFFICIENT

5.4 7.8 8.0 8.2 8.4

454 00 455.00 456,00 457.00 458,00

ELEVATION AT CENTER OF OUTLET
CROSS-SECTIONAL AREA
COEFFECIENT

EXPONENT OF HEAD

SPILLWAY CREST ELEVATION
SPILLWAY WIDTH

WEIR COEFFICIENT
EXPOMENT OF HEADR

COMPUTED STORAGE-ELEVATION DATA

8.31 16.1B 24.24 32.50 40.95
455,00 456,00 457.00 458,00 459.00

IIF-A-95
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COMPUTED OUTFLOW-ELEVATION DATA

QUTFLOW .00 00 53.75 56.72 60.04 53.77 67,889 7z.81 78.37 84.85
ELEVATION 453.00 45450 455,90 456,08 456.25 456.48 456.75 457,08 457.43 458,00
OUTFLOW 86.01 B7.68 90,42 94.49 1006.15 107.865 117.25 129.21 143.78 161,21
ELEVATION 458.04 458,09 458,15 458,23 458,32 458.42 458.54 458,468 458.83 459,00

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA

STORAGE .00 1.78 4,75 8,31 15.42 16.18 16.69 18.20 20,00 22,19
OUTFLOW W00 W00 .00 32.07 53.75 55.55 56.72 60.04 63.77 67.995
ELEVATION 453.00 454.00 454.50 455.00 455.90 456.00 456.06 456.25 456.48 456,75
STORAGE 24.24 24.87 28.23 32,50 32.88 33.26 33.75 34.39 35.138 36,05
OUTFLOW 71.71 72.81 78.37 84.85 86.01 87.68 90.42 94.49 100,15 107.65
ELEVATION 457.00 457.08 457.49 458.00 458.04 458.09 458.15 458.23 458.32 458.42
STORAGE 3t.e? 38.23 39.53 40.96
OUTFLOW 117.25 129,21 143.78 16l1.21
ELEVATION 458,54 458 .68 458.83 458.00
EE ok ek ok R
HYDROGRAPH AT STATION RE3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 59.92-HR
+ (CFS} {HR)
{CFs;
+ 53, 1z.82 37. 11. 4. 4.
{INCHES} 3.954 4.804 4.8056 4.805
{AC~EFT} 18. .22, 22. 22,
PERK STORAGE TIME MAXTMUM AVERAGE STORAGE
6-HR 24~HR T2-HR 59.92-8R
+ [(AC-FT) (HR}
15, 12.92 i1, 6. 5. 5.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6—-HR 24-HR T2-HR 59.92-HR
+ {FEET} {HR)
455,87 iz,92 455.2¢ 454.73 454.38 454.38
CUMULATIVE AREA = .09 80 MI

EHE AKK KEk KKA KKK KKK FAEK AkH kdk ok kkk kEA kkw Wk BAk kkk dkkk bk kkk kkk Kkk KRF Kkk kwk kkH AAA ARN kR kokk kkE KR F AKE kwk

hAhh ko kA khhkx

* *
430 KK * CHE *
" »
PP
CHANNEL CH6
432 X0 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 8 BLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINRTE PUNCHED OR SAVED
15AV2 720 LAST ORDINATE PUNCHED OR SRVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNCFF DATA

433 BA SUEBASIN CHARACTERISTICS
TARER .00 SUBBASIN AREA

PRECIPTTATICON DATA

12 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
wewws HYDRO-33 L.....  ciiiiecrcnnnann TP-40 ...t ciianit aiaaaeanaa TP-49 ... ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DRY
.74 1.57 3.12 4.18 4.52 5.47 6.43 7.44 L0 .00 00 00
STORM AREA = .00
434 1S 5C5 LOS3 RATE

STRTL .38 INITIAL ABSTRACTION
CRVNER $4.00 CURVE NUMBER
RTIMP -00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

435 UK GVERLAND-FLOW ELEMENT NG, 1
L 50. OVERLAND FLOW LENGTH
s .10090 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM BUMBER OF DX INTERVALS
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MUSKINGUM~CUNGE

436 RD MATN CHANNEL
L 155, CHANNEL LENGTH
<3 L0050 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ca .00 CONTRIBUTING AREA
SHAPE TRAF CHANNEL SHAPE
WD 20.00 BOTTCM WIDTH OR DIAMETER
4 2,00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYDROGRAFPH
woh ok
COMPUTED MUSKINGUM-CUNGE PARAMETERS
CCOMPUTATION TIME STEP
ELEMENT ALPHA M LT DX PEAK TIME TC VOLUME MAKIMUM
PEAK CELERITY
{MIN) {FT} {CE3} (MIN) (IN) {FPS)
PLANE] 1.35 1.87 .60 10.00 6.44d 724.83 5.56 .33
MAIR 465 1.51 76 155.00 53,81 770,47 4,81 3,41

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2218E+02 EXCESS= .3B54E+00 OUTFLOW= .225J)E+{02 BASIN STORAGE= .223%E-03 PERCENT ERROR=

INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL

MAIN .85 1.51 5.00 53.61 7790.400 4,81
EEED EEE D EEE EEES EE R
HYDROGRAPH AT STATION CHE
TOTAL, RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCRESS = 5,56
PEARK FLOW TIME MAXIMUM AVERAGE FLOW
§-~HR 24-HR 72-HR 59,92-HR
+ {CFS} (HR}
(CFs)
+ 54. 12.83 37. 11, 5. 5.
(INCHES) 3.950 4,808 4,808 4,808
(AC-FT) i9. 23. 23. 23.
CUMULATIVE AREA = .08 50 MI

Sk R RRE kW WKk Rk Kk Wk kR ok kkk ko kkk kA ok R AR ok Wk kkk kEE RAK KRA ARA KAk kkE kkdk bk dkkk o wkk hkh kd b kd kkk

Tk ko ke Rk

- *
437 KK * CCHE =
* "
T
CCMBINE AREAS UPSTREBM OF S8
439 KO OUTPUT CONTROL VARIABLES
IERNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QScaL 0. HYDROGRAPH PLOT SCALE
TPNCH 7 PUNCH COMPUTED HYDROGRAPH
ICUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUMNCHED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED OR SAVED
PIMINT .0B3 TIME INTERVAL IN HOURS
440 HC HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
ko
Sk . ok e ek
HYDROGRAPH AT STATION CCHE
PERX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24~HR 72-HR 59, 9Z~HR
+ {CES} {HR)
(CF5)
+ 173. 12.75 102. 30. 12. 12.
(INCHES} 3.799 1.468% 4.467 4.467
{AC-FT} 51. 60. 60. 60.
CUMULATIVE AREA = .25 89 MT

dkk kkE REE kkk RAE hokd ohkk kAh KAk RLk AkEk kkk kb kkd Akdk Edd kEE khkk kkdk kkok REA Bk kkk AR kkk kdd kkk wwd kkk ARK REK kk%

EREE AN LKA Rd kW
* -
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441 KK * 59 =*

* *
ok ko kR
SUBRRER 592
443 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 4 PLOT CONTROL
QECAL 0. HYDROGRAPH PLOT S5CALE
IPNCH 7 PUNMCH CCMPUTED HYDROGRAPH
IoUT 21  SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
15AVZ 720 LAST CORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

444 BA SUBBASIN CHARACTERISTICS
TARER .04 SUBBASIN ARER

PRECIPITATION DATA

12 PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
..... RYDRO-35 ...... I < L P £ 8
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR i2-HR 24-HR 2-DBY 4-DAY 7-DAY 10-DRY
.14 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00 Ry L0 Nl
STORM AREA = .04
445 LS 5C5 LOSS RATE
STRTL .38  INITIAL ABSTRACTION
CRVMER 84.00 <CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
446 US SNYDER UNITGRAPH
TR .37 LAG
ce .68 PERKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

ok

UNIT HEYDROGRAPH PARRMETERS
CLARYK TC= .45 HR, R= .28 HR
SNYDER TP= .37 HR, Cp= .68

UNIT HYDROGRAPH
21 END-OF-PERIOCD ORDINRTES

4. 14. 28, 38, 42, 38. 29. 21. 16, iz,
9. 6. 5. 4, 3. 2, 1. 1. i, 1
G.
L Hwoh ELE] T E ke
HYDROGRAPH AT STATION 5%
TOTAL RAINFALL = T.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PERK FLOW TIME MAXIMIM AVERAGE [FLOW
§-HR 24-HR 72-HR 59.32-HR
+ (CFS} (HR)
{CFS)
+ 80. 12,42 i7. N 2. 2.
{INCHES) 4.495 5.534 5.534 5.534
{AC~FT} 9. i0. 10, 16,
CUMULATIVE ARER = .04 80 MI

Hhk wdk kEkE kkE REk kkEk REk kwk kkhk Rkk REd kkdk kdkk %k kkd Skdk kkk kEkk EhA dkk khoh kwh kwd A hd kdkk Ak wdw kuk hkk kEkk REE RRK kKK

hhkk kb h kR Ak E

* *
447 KK * S0 ¥
. y
I
SUBAREA 510
445 Ko OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0, HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
Io0T 21 SAVE HYDROGRAPH QN THIS UNIT
ISAVL 1 FIRST CRDINATE PUNCHED OR SAVED
ISAVZ 720 LAST ORDINATE PUNCHED CR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

450 BA SUBBASIN CHARACTERISTICS
TAREA .02z SUBBASIN AREA
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+

PRECIPITATION DATA

12 PH DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... e - 1 PR k. -
5-MIN  15-MIN o0-MIN 2~-HR 3-HR 5-HR 12-HR 24~HR 2-DAY 4-DRY T-DAY 10-DAY '
.74 1.3%7 3.19 4.18 4.52 5.47 6.43 7.44 00 .00 .00 00
3TORM AREA = .02
451 LS 5C5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER $4.00 CURVE NUMBER
RIIMP .00 PERCENT IMPERVIOUS AREA
452 Us SNYDER UNITGRAPH
TP .27 EAG
CP .68  PEAKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS, TIME CURVE WILL BE USED

ke

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .34 HR, B= .20 HR
SNYDER TP= .27 HR, cp= .68

UNIT HYDROGRAPH
15 END-OF-PERIOD ORDINATES

4. 13. 23. 26. 22. 14, 9. G. 4. 3.
2, 1. 1. 1. 0,
ke ok *hx sk kok
HYDROGRAPH AT STATICHN s10
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.86, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
$—HR 24-HR 72-HR 59.52-HR
{CFE) [HR]
{CFS)
44, 12,33 g. 2. 1. 1.
{INCHES} 4,495 5,832 5,532 5.532
{AC-FT} 4. 5. 5. 5,
CUMULATIVE AREA = W02 59 MI

kkk Hhk KEFE Fhkk kkh hd® ARE KEE AEE KAK KRR kkk KAk krk Hkk hkh dhkd ckkk ke ckkdk kkwk kdkk kwkk AkF KEE hRF kFF kEX khkk kkk wk%k kWE hok

e v e Nk

* *
453 KK * csg o+
* *

Sk kkkh kA AR R A A

COMBINE AREAS DISCHARGING SOUTH OFF OF P.B.

455 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCATL 0. HYDROGRAFPH PLOT SCALE
IENCH 7 PUNCH COMPUTED HYDROGRAPH
IoUT 21  SAVE HYDROGRAPH ON THIS UNIT
Isavi 1 FIRST ORDINATE PUNMCHED OR SAVED
ISAVZ2 720 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
456 HC HYDROGRATE COMBIMATION
TCoME 3 NUMBER OF HYDROGRAPHS TO COMEINE
ok k
txx dw T T kR R R
HYDROGRAPH AT STATICN Cs59
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24~-HR 72-HR 59,92-HR
(CES) {HR)
(CFS3)
286, 12,42 1z28. 35. 15. 15.
{INCHES} 3.8865 4,649 4,851 4.6851
{AC-FT} 62, 75, 5. 75,
CUMULATIVE AREA = .30 3¢ MI
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECCOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
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OPERATION

HYDROGRAPH

HYDROGRARPH

2 COMBINED

HYDROGRAFH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

BYDROGRAPH

3 COMBINED

HYDROGRAPH

HYDROGRAPH

EYDROGRAPH

3 COMBINED

3 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAFPE

2 COMBINED

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED T0O

2 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

01

54

[st:2}

AiT

AlS

CAL

CHi4

CCH14

A2T

A23

CAZ

CH12

CH13

CCHL3

A3

CH10

CHI1

CCH11

CH?

AS

CAS

CHR

A4

Chd

CHS

Pl

Pl-IN

RPL

CP1

55

FLOW

298.

LN

3e4d.

27,

131.

156,

163,

57.

144,

185,

208,

61,

72.

443,

17,

134.

150.

166,

100.

267.

275,

186.

504,

28,

389,

2%,

PERK

12,42

1z.82

12.50

12.17

12.08

12,08

12,08

12.08

i2.17

12.08

12,08

iz.08

i2.08

1z2.08

iz.,08

12.08

12,08

1z.08

12.08

12.08

1z2.08

1z2.08

12,08

1z2.08

1z2.08

12.08

1z.08

12.08

15,17

12,50

12.58

AREA

6—HOUR 24-HOUR T2-HOUR
70. 22. 9. .14
33. 10, 4, .07
1oz, 3z, 13, .20
4, 1. 1. 01
14. 4. 2, .03
19. 6. 2. .04
1. a. 0, 0c
i9. 6. 2. .04
9. 3. 1. 0z
16, 5. 2, .03
25. 8. 3. .05
3. 0. 0. oo
L. G. 0. .00
26. g. 3. .05
[ 2. 1. .01
1. 0. 0, oD
. 0. 0. Lo
7. 2. 1. 01
53. EE-N 8, Jit
2. i. 0. L00
15, 4. 2. .03
i7. 5. 2, .03
19. 6. 2. L0l
10, 3. 1. .02
28, 9. 3, .08
31. 9. 4. .06
21. T. 3. .04
165, 33. 13, .21
28. 23. 11. .21
125. 52, 23, .41
6. 2. 1. 01
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STAGE

457.46

MAX STAGE

15.17




Z COMBINED

HYDROGRAPH

2 CCMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

5 CCMBINED

HYBRGGRAFH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

3 CCMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAFH

HYDROGRAPH

HYDROGRAPH

4 COMBINED

HYDROGRAPH

HYDROGRAFH

2 COMBINED

HYDROGRAPH

HYDROGRAFH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYPROGRAPH

4 CCMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT
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HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

HYDROGRAPH

EYDROGRAPH

3 COMBINED

ROUTED 1O

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYZROGRAFPH

3 COMBINED

IsTAQ

AIT

CONTINOITY SUMMARY
Als
CONTINUITY SUMMARY
CH14
CONTINUITY SUMMARY
A2T
CONTINULTY SUMMARY
AZS
CONTINUITY SUMMARY
cHlz
CONTINULTY SUMMARY
CH13
CONTINUITY

SUMMARY

A3

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ELEMENT

MANE

(RC-FT)

MANE

{(AC-FT}

MANE

{AC-FT)

MANE

{AC~FT)

MANE

{AC-FT)

MANE

{AC-FT)

MANE

[AC-FT}

MANE

RP2

CHS

ATT

ATS

CA7

AaB

P3

P3-IN

RP3

CHE

CCHS

59

510

C59

DT

(MIN)

INFLOW=

2.61

TNFLOW=

3,48

INFLOW=

.28

INFLOW=

2.67

INFLOW=

INFLOW=

INFLOW=

.30

118, 12,75 4. 19, 7. .16
1z0. 12.75 85. 19, 7. .16
66, 12,17 i0. 3. 1. 02
144, 12.08 16, 5, 2 .03
201, 12.08 26. 8. 3. W05
80. 12.08 g, 2. 1 .02
87. iz.08 10, EN 1. .02
368, i2.08 44, i4. 5. .08
53. 1z.92 37. ii. 4, .09
54, 12,83 37. i, 5, .19
173, 12.75 10z. 30. 1z, .25
80, 12.42 17. 5. 2, W04
a4, 12,33 &. 2, 1. .02
286. 12.42 126. 38. 15. .30

SUMMARY OF KINEMATIC WAVE ~ MUSKINGUM~CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHCUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PERAK TIME TO VOLUME bT PEBK TIME TO
PEAX PEBK
{CF8} [MIN) (TN} {MIN] (CF'S) (MIN}
27.86 728.16 5.50 5.00 27.38 730,00
.0000E+00 EXCESS= ,2520E+01 OUTFLOW= .2491E+01 BASIN STORAGE=
137.15 724,04 5.64 5.00 131.18 725.00
.DOOOE+00 EXCESS5= .8923E+01 QUTFLOW= .8693E+01 BASIN STORAGE=
7.12 725,83 5.49 5.00 7.05 725.00
.0CO0OE+00 EXCESS= .4743E+00 OUTFLOW= ,4688E+00 BASIN STORAGE=
57.5%2 730.43 5.45 5.00 57.39 730,00
.D00DE+00 EXCESS= ,5484E+01 CUTFLOW= .5382E+01 BASIN STORAGE~=
150.43 723.85 5.684 5,00 144.4%6 725.00
.0000E+00 EXCESS= .S8842E+01 OUTFLOW= ,26%0E+0l BASIN STORAGE=
4.44 124,72 5.50 5.00 4.31 725.00
L0000E+00 EXCESS= ,2668E+30 OUTFLOW= ,2641E+00 BASIN STORAGE=
9.58 T23.717 5.48 5.00 8.74 725,00
. DDDOE+O0 EXCESS= ,5929E+00 QUTFLOW= .5848E+00 BASIN STORAGE=
6L.93 124.85 5.65 5.00 61.14 725,00

IIIF-A-102

457.72

455,87

VOLUME

{IN}

5.49

L40998-03 PERCENT

5.64

.4875E-03 PERCENT

5.48

.3115E~03 PERCENT

L8579E-03 PERCENT

5.83

.3134E-03 PERCENT

5.51

.1752E-03 PERCENT

5.47

.3570E-03 PERCENT

5.68

12.75

iz.92

ERROR= 1.1

ERROR= 2.6

ERRCR= 1.1
ERROR= 1.9
ERROR= 2.6
ERROR= .9
ERROR= 1.3




CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUGITY

CONTINUITY

CONTINUGITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

SUMMARY

CH10

STMMBRY

CH11

SUMMARY

TH?

SUMMARY

A5

STRMARY

CHB

SUMMARY

A4

SUMMARY

CH®

SUMMARY

Ag

SUMMARY

CHL

SUMMARY

CHZ

SUMMARY

AlZ

SUMMARY

CH3

SUMMARY

All

SUMMARY

CH4

SUMMARY

ALODT

STRMMARY

Ai0s

SUMMARY

{AC-FT}

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC—FT)

MANE

{AC~FT)

{AC-FT)

MANE

{AC~FT)

MANE

{AC-FT)

{AC-FT)

MANE

(AC~FT}

MANE

{AC-TT)

MANE

(AC-FT)

MANE

(AC-FT]

MANE

(AC-FT)

MANE

(AC-FT}

MANE

(AC-ET}

.0000E+00 EXCESS= .3B90E+01 QUIFLOW= .3800E+01 BASIN

.Q000E+00 EXCESS= .3B54E+00 QUTFLOW= ,3813£+00 BASIN

.Q000E+(0 EXCESS= .266BE+00 QUTFLOW= .2641E+00 BASIN

.0000E+00 EXCESS= .1067E+01 OUTFLOW= .10268+01 BASIN

.Q000E+00 EXCESS= .9170E+01 OUTFLOW= ,8918E+01 BASIN

.9924E+0}) EXCESS= ,1571E+01 OUTFLOW= .1146E+02 BASIN

.0000E+DD EXCESS= .6515E+01 OUTFLOW= .57148+01 BASIN

.1720E+02 EXCESS5= .1423E+01 OUTFLOW= .1860E+02 BASIN

LO000E+00 EXCESS= ,53311E+01 OUTFLOW= .5112E+01 BASIN

.1413E+02 EXCES3= .2757E+01 QUTFLOW= ,16B2E+02 BASIN

L0000E+00 EXCESS= .1512E+01 OUTFLOW= ,1320E+01 BASIN

L0000E+00 EXCESS= .7317E+01 OUTFLOW= .6340E+01 BASIN

.TeB2E+01 EXCESS= .1245E+01 QUTFLOW= .8732E+0L BASIN

.0QU0E+00 EXCESS= .1065E+02 QUTFLOW= .103BE+02 BASIN

L19L6E+02 EXCESS= ,2075E+01 QUTFLOW= .2103E+02 BASIN

LO000E+00 EXCESS= 5722E+01 OUTFLOW= .56L7E+01 BASIN

.000DE+00 EXCESS= .7997E+0L QUTFLOR= .7801E+0l BASIN

STORRGE= ,3366E-03 PERCENT
725,00 5.55
STORAGE= ,2777E~03 PERCENT
725.00 5,51
STORAGE= .1752E-03 TERCENT
725.00 5.35
STORAGE= ,7822E-03 PERCENT
725.00 5.62
STORAGE= .5553E-03 PERCENT
725,00 5,57
STORAGE= ,2671E~03 PERCENT
725.00 5.08
STORAGE= ,2Z350E-03 PERCENT
725.00 5.41
STORAGE~ .2560E-03 PERCENT
725,00 5,57
STORAGE= .9760E-03 PERCENT
804,00 5.51
S5TORAGE= ,3597E-02 PERCENT
730,900 4.85
STORAGE= .2030E-02 PERCENT
725,00 5.03
STORAGE= .3Z60E-(13 PERCENT
730.00 4.58
STORRGE= ,1382E-02 PERCENT
725.00 5.64
STORAGE= .4782E-03 PERCENT
730,00 5.30
STORAGE= .1474E~0Z PERCENT

730.00 5.45

STORAGE= .7387E-03 PERCENT

725.00 5.65

STORAGE= .42458-03 PERCENT

12.3

1z.5

13.4

2.4




A8 MANE 1.27 106.95 724.60 5.08 5.00 104.¢68 725,00 5.10

CONTINUITY SWRMMARY (AC-FT) — INFLOW= .0000E+00 EXCESS= .6762E+01 OUTFLOW= .5%37E+01 BASIN STORAGE= .2341E-03 PERCENT ERROR= 12.2

CH5 MANE .58 119.57 765.36 4.28 5.00 113.5¢ 785,00 4.28
CONTINUITY SUMMARY {AC-FT} - INFLOW= ,3677£+02 EXCESS= .3558E+00 OCUTFLOW= .3709E+02 BASIN STORAGR= ,Z2347F-03 PERCENT ERRCR= .1
AJT MANE 4.08 66.56 730.43 5.45 5.00 66.14 730.00 5.45

CONTINUITY SUMMARY (AC-FT) - TNFLOW= ,O000E+00 EXCESS= .6285E+01 OUTFLOW= .6l62E+01 BASTN STORAGE= ,1163E-0Z PERCENT ERROR= 1.9

A7S MANE 3.17 147.31 725.68 5.63 5.00 143.397 725.00 5.64

CONTINUITY SURMMARY (AC-FT} - TNFLOW= ,0D00E+00 EXCESS= ,9818E+0] CQUTFLOW= ,9550E+01 BASTIN STORAGE= .6044E-03 PERCENT ERROR= 2.7
AE  MANE 1.36 80.42 124,17 5.08 5.00 79.62 725.00 5.07

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5187E+01 OUTFLOW= .4533E+01 BASIN STORAGE= ,2273E-03 PERCENT ERROR= 12.6
CHé MANE 76 53.861 770,47 4.81 5.00 53,61 770.00 4.81

CONTINUGITY SUMMARY {AC-FT} - INFLOW= .2219E+02 EXCESS= ,3854E+00 OUTFLOW= .2253E+02 BASIN STORAGE= ,2239FE-03 PERCENT ERROR= .2

**% NORMAL EMD OF HBEC-~1 ***

IIF-A-104
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EXCESS RAINFALL VOLUME CALCULATION

The volume generated by the site and the surrounding propetties 1s calculated for the 25-
year storm event. A summary of the design information that is included in this Appendix
and related appendices are listed below.

o Excess rainfall and drainage areas used in the volume calculations were taken
from the HEC-1 analysis located on pages IIIF-A-31 through IIIF-A-104.

@ Post-development condition volume information is summarized on pages
MIF-A-107 through IITF-A-110.

Weaver Boos Consultants, LLC--Southwest
OANCITY OF FARMERS BRANCH\EXPANSION 2010 PART HIAPP HHIF\&PPENDIX HHIF.DOC Rev. 0, 2/21/12

Appendix IIIF-A
1IF-A-106




Prep By: CRM CAMELOT LANDFILL Chkd By. 2e&

Date: 2/21/2012 1339-351-11-02-01 Date: 2 - 28,-} 2
25-YEAR EXCESS RAINFALL
VOLUME CALCULATIONS
Required: Determine the 25-year 24-hour storm volume generated by the site and offsite areas using

the excess rainfall calenlated in the HEC-1 anatysis of the proposed expansion sife cenditions.

Method: 1. Use the excessive rainfall data generated by the HEC-1 analysis (pages HIF-A-31 through
IIF-A-104) to determine the volume produced by the site for the proposed expansion conditions.

Proposed Expansion Conditions

1. Volume Discharging Southeast Downstream of Entrance Road

la. Landfill Areas Discharging into Pond P1 and Fiowing under Entrance Road

Total Excess

Area No. Area Rainfall Area Volume
(sq mi) . (ac) (ac-ft}
(in)
AlIT 0.0085 5.56 5.47 3
AlS 0.0289 5.79 18.48 9
A2T 0.0185 5.56 11.83 3
A28 0.0322 5.79 20.59 19
A3 0.0126 579 8.407 4
CH7 0.0036 5.56 2.33 1
AS Q.0297 579 19.01 9
CHS 0.0053 5.56 3.37 2
A4 0.0211 5.79 13.51 7
CHY 0.0048 5.56 3.09 1
CHI10 0.0013 5.56 .85 0
CH11 3.0009 5.56 0.56 0
CHI12 {L000S 5.56 .59 0
CHi3 00020 5.56 1.29 1
CH14 0.0016 5.56 1.02 0
Pi 8.0361 7.44 23.10 14
Total Volume Flowing under Entrance Road 67
1b. Volume Upstream of Entrance Road
Area Total .Excess Area Volume
Area No. . Rainfall
(sq mi) . (ac) (ac-ft}
(in)
01 60,1367 5.90 87.47 43
O1A 0.0366 5.67 23.42 11
02 1.5754 5.66 1,008.23 476
S4 0.8677 5.56 43.34 20
S5 0.0115 5.56 7.34 3
87 0.0084 5,56 5,39 2
Total Volume Upstream of Entrance Road 556

PASolid waste\City of Farmers Branci\Expansion 2009'Part LH-SDP\Appendix HIIFUIIF-AY .
Excessive Rainfatl Volume - Proposed Condition Weaver Boos Consultants, LLC-Southwest

Excess Rainfall 25-Year IHF-A-107 Rev. 0, 2/21/2012



Prep By: CRM CAMELOT LANDFILL Chkd By: @e&

Date: 2/21/2012 1339-351-11-02-01 Date: 2~ 2@ 12
25-YEAR EXCESS RAINFALL
VOLUME CALCULATIONS

1¢. Non-Landfill Areas Downstream of Entrance Road

Total Excess
Area No. Arcg Rainfail Area Volume
(3g 1ai) . (ac) {ac-ft)
{in)
S6 0.0218 5.56 13.92 6
Q3 {.0253 5.56 16.18 il
Total Volume of Non-Landfill Areas 12.S. of Entrance Road 14
Total Volume Discharging Southeast Downstream
of Entrance Road = 636 ac-ft
2. Yolume in Midway Branch Exiting Permit Boundary
2a. Volume in Midway Branch Entering Permit Boundary
Ofi.'sne A.rea Area Total .Excess Area Volume
Entering Midway (sqmi) Rainfafl (ac) (ac-f)
Branch 4 {in)
04 0.1344 5.56 86.04 L
Total Volume in Midway Branch Entering Permit Boundary 4
2b. Landfi]l Areas Flowing East into Midway Branch
Area Total .Excess Arca Volume
Area No. . Rainfall
{sq mi) . (ac) (ac-ft)
{in)
A6 0.0172 5.79 11.60 5
S8 0.0158 5.56 10.12 5
Total Volume Flowing East inte Midway Branch 10
Total Volume in Midway Branch Excluding Section
1 Discharge Volume ="~ 5@ ac-ft
Total Volume in Midway Branch Exiting Permit
Boundary = 686 ac-ft
3. Volume Discharging South into Elm Fork
3a. Areas Discharging into Pond P2
Area Total .Excess Areca Volume
Area No. . Rainfall
(sq mi)} . (ac) (ac-ft)
(in)
CH2 0.0051 5.56 3.29 2
Al2 0.0237 5.79 15.37 7
CH3 0.0042 5.56 2.71 1
All 0.0345 5.79 22.08 i1
CH4 0.0070 5.56 4.45 2
AT 0.0193 5.56 12,37 6
Al10S 0.0259 5.79 16.60 8
A9 0.0219 5.79 13.99 7
r2 0.0196 7.44 12,55 8
Total Volume Discharging into Pond P2 51

PASolid waste\City of Farmers Branch\Expansion 2009\ art 1H-SDP\Appendix HIFHIF-A\
Excessive Rainfall Yolume - Proposed Condition
Excess Rainfall 25-Year IITF-A-108

Weaver Boos Consultants, LLC-Southwest
Rev. 0,2/21/2012




Prep By: CRM CAMELOT LANDFILL Chkd By: fte

Date: 2/21/2012 1339-351-11-02-0% Date: 2=-28-12
25-YEAR EXCESS RAINFALL
VOLUME CALCULATIONS

3b. Areas Discharging info Pond P3

Area TotalAExcess Area Volume
Area No. . Rainfall
{sq mi) . (ac) (ac-ft)
(in}
ATT 0.0212 5.56 13.58 6
ATS 0.0318 5.79 20.36 14
A8 0.0168 5.79 10.75 5
3 00168 7.44 14,74 7
Total Volume Discharging into Pond P3 28
3¢. Flow Downstream: of Ponds P2 and P3
Total Excess
Area No. Area Rainfall Area Volume
(sq mi) (in} (ac) (ac-ft)
CHS L0012 5.56 .76 0
CHb6 0.0013 5.56 0.83 [t
Total Volume Downstream of Ponds P2 and P3 1
Total Volume Discharged South to Elm Fork = 80 ac-ft

4. Volume Discharging Southeast into Elm Fork

Area Total‘Excess Area Volume
Area No. (sq mi) Rallﬁfall (ac) (ac-1)
{in}
510 0.0168 3.56 14.76 5
Total Volume Discharping Southeast into Elm Fork 5

5. Volume Discharging Southwest info Elm Fork

Area Total .EXCBSS Area Volume
Area No. . Rainfall
(sq mi) . (ac} (ac-tt}
(in}
89 0.9355 5.56 22,75 11
Total Volume Discharging Sousthwest into Elms Fork 11
P:Solid wasic\City of Farmers Branch\Expansioa 2009%Part 11-5DP\Appondix TIRHLF-AY
Excessive Rainfall Volume - Proposad Condilion Weaver Boos Consultants, LLC-Southwest
HIF-A-109 Rev. 0, 2/21/2012

Excess Rainfali 25-Year




Prep By: CRM CAMELOT LANDFILL
Date: 2/21/2012 1339-351-11-02-01
25-YEAR EXCESS RAINFALL
VOLUME CALCULATIONS

6. Southern Volume Discharging Southwest Towards Elm Fork

Excess Rainfall 25-Year

Area Total.Excess Area Volume
Area No. . Rainfall
(sq mi) . (ac) (ac-ft)
{in)
83 0.0071 5.56 4.55 2
Total Southemn Volume Discharging Southwest Towards Elm Fork 2
7. Northern Volume Discharging West Towards Elm Fork
Arca Total .Excess Arca Volume
Area No. (sq mi) Rainfall (ac) (ac-it)
d (in)
52 0.0482 5.56 30.86 14
CH1 0.8093 5.56 5.94 3
Total Northern Volume Discharging West Towards Elm Fork 17
8. Volume Discharging from Northwest Corner Towards Elm Fork
Area Total .Excess Area Volame
Area No. . Rainfall
(sq mi) , {ac) (ac-ft}
(in)
S1 0.016¢ 5.56 10.26 5
Total Volume Discharging from NW Comer Towards Elm Fork 5
Total Volume Exiting Permit Boundary = 805 ac-ft
PASelid wasta\City of Farmers Branch\Expansion 2009\Part [11-SDP\Appendix HIRILIF-Ay
Excessive Rainfall Velume - Preposed Condition HIF-A-110

Chkd By:_R¢&

Date:;-‘gﬁ-lz.
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Prep By: CRM CAMEILQT LANDFILL Chkd By: RLE
Date: 2/21/2012 1339-351-11-02-6B.6 Date: 2= 28~ 2.
25-YEAR VELOCITY CALCULATIONS

Required: Determine the flow velocities entering and exiting the permit boundary using
HYDROCALC HYDRAULICS (Version 1.2a, 1996} for the flows calculated
for the 25-year storm event in the HEC-1 analysis. HEC-RAS is used to determine
the velocity in Elm Fork.

—

Method: . Use the flow data generated by the HEC-1 analysis to determine velocity

of runoff entering the landfilf permit boundary.

2. Use the flow data generated by the HEC-1 analysis to determine velocity |
of runoff exiting the landfill permit boundary.

1. Flow Velocity entermg the landfill permit boundary

- Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized below.

Q= 2171 cfs
. Bottom' - i Side Slope .1 .o Bottom. . J.0 o
- “Slope (F/fy)-: S (ghty S B Width () ips):
0.010 20.00 60.00 Z2.85 8.08

Note: Calculations were performed using the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates {Version 1.2z, 1996},

- Flow for the 25-year storm event was abtained from the HEC-1 files
included in this Appendix and are summarized below.

Qs = 62 cfs
- Bide Blope - -+ Bottom. .
G Geft) Width (fty
400 g7.00

Note: Caleulations were performed using the HY DROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996},

- Flow for the 25-year storm event was obtained from the HEC-1 files
inctuded in this Appendix and are summarized below.

Qus = 288t cfs
U Stonmp Flow Rate 2 Manning's : <+ Flow Vel .
L s R L : SR o S dps)
25 2881 0.005 0.3 22.00 6.00 8.28

Note: Calculations were performed using the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996}

-~ Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized betow.

Qus = 298 cfs
. Flow Rate-| . Bettom: " Manning's *_{- . 8ide Siope - | "Side Slapé: {7 Bottom: - - Normal :
sy ) Slepe () ] s P ey |2 (dghty - | Width (A ] Depth (fty
208 0.001 0.03 77.00 33.00_ 0.00 1.65
Note: Calcniations were performed using the HYDROCALC HYDRAULICS for Windows progzam

developed by Dodson and Associates (Version 1.2a, 1996).

i i i " Weaver Boos Consaitants, LLC-Southwest
FiSolid wastcCity of Farmérs BranchiE spansion 2009t 11 SDP\ppendix TEIF-A\ o
Vekity Calentiions - Prapased 1IIF-A-112 Rev. 0, 2/21/2012



Prep By: CRM CAMELOT LANDFILL

Date: 2/21/2012 1339-351-11-02-6B.6

25-YEAR VELOCITY CALCULATIONS

- Flow for the 25-year storm event was cbtained from the HEC-1 files
included in this Appendix and are summarized below.

Chkd By: R&E
Date: 2= 26~ 12

Qus = 70 cfs
 Stom Batom - |- Ma ] SideSlope: [+ Botom_ I~ Nomal | Flow Vel
YAt {efsy Slope (fAf1y. 5] F 7 : S righty WAt () T Depth () 5 (ps) s
75 70 [iXOL] 0.03 50.00 4300 G.00 0,66 377
Note: Calculations were performed using the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996).
2. Flow Velocity exiting the landfill permit boundary
- Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized below,
Qs = 2664 cfs
i Btomme | Flow Ratg o o "-.8ide Slope:; | Side Slope: |- Botto: = [ Normal: - |+ Flow Vel
U Year siin |t syt | e lefty i - (right) - |- “Width {ft} - Depth (fty. - |- {fpsy =
23 2664 16.00 1700 27.00 3.85 7.63
Note: Calcutations were performed vsing the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996).
- Flow for the 25-year stonm event was obtained from the HEC-1 files
included in this Appendix and are summarized below,
Q= 2919 cfs
. Flow Rate: 2} -2 Bottom:: - Manning's: Side Slope - |- .- Bottom - Nomal ;7 Flow Vel.::..
T (efs) Slope (f/ft): n lefey == EE (right) Width (i~ Depth (£1) - s (fps)
2919 0.008 .03 2.00 200 0.00 873 12,63
Note: Calculations were performed using the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates { Version 1.2a, 1996).
- Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized below.
Qs = 173 cfs
o7 Bottom;: 77 § - Manning's - - Bottom ;- {:: Normal ::
{iSlope fufy " {1 g Width (ft) | Depth (f):
0.030 G.03 1.00 298
Note: Calculations were performed usiag the HYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates {Version 1.2a, 1996).
DP7
- Flow for the 25-year storm event was obfained from the HEC-1 files
included in this Appendix and are swmmarized below.
Q= 44 cfs
-7, Btorm Flow Rate :: " | Manming's [ < Side Slope - | - Side Slope . f.+. Bottom Normal - Flow. Vel.::.
- Year Sfefs) EERTE R S (lefty o (righty 7" Width (fi) Depth {(ft) ~(fps)
25 44 0.03 24 00 29.00 0.00 079 267

Note: Calculations were performed using the HY DROCALC HYDRAULICS for Windows program

developed by Dodson and Associates {Version 1.2a, 1996).
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- Flow for the 25-year storm event was obtained from the HEC-1 files
inciuded in this Appendix and are summarized below.

Qus= 80 cfs

Bottom: 17
Slope (ft/ft) -
0.083 4 50
Note: Calculations were performed using the Y DROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996).

- Flow for the 25-year storm event was obtained from the HEC-1 fifes
included in this Appendix and are summarized below.

10.3%

Qus= 17 cfs
- Starm, Flow Rate: |2 Boftom - [ Manning's + 1:: Side Slope "I Side Slop€ _- |, Botom' 3 Normab 1
U Year I Slope (R Ty e L ey R ey S e (R [ Depth ey |
25 0.08% 0.03 05.00 100.00 0.00 0322
Note: Calculations were performed using the HYDROCALC HYDRAULICS for Windows progratm

developed by Dodson and Associates (Version 1.2a, 1996).

- Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized below.

Qas= 57 cfs
v Storme s e Flow Rate .- Bottom:: | - Manning's .- Side Slope = |- Side Slope .- Boftom Flow Vel
S Years i | U RIEGERY Slope (fFft) ] -0 ia R I ey {right) "~ Width oy’ T (ips)
25 57 0.001 0.03 3.00 3.00 20.00 1.72

Note: Calculations were performed using the BYDROCALC HYDRAULICS for Windows program
developed by Dodson and Associates (Version 1.2a, 1996).

- Flow for the 25-year storm event was obtained from the HEC-1 files
included in this Appendix and are summarized below.

Qps = 24 cfs
::Flow Rate’+ 1222 Bottom' Marming's - -, §i ..Side Slope - | . Bottom .- | ©:) Normal.
S (efs)il T Slape (R e AP rghdy U 1 W () | Diepth (f6) -
24 0.001 0.03 100700 100.00 0.00 (.59
Note: Caleulations were performed using the HY DROCALC HYDRAULICS for Windows program

developed by Dodson and Associates (Versien 1.2a, 1996).
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PERIMETER CHANNEL DESIGN

Perimeter channels have been designed to contain stormwater runoff from the 25-year
storm frequency. A summary of the design information that is included in this Appendix
1s listed below.

e Flow rates used for the perimeter channel design were taken from the HEC-1
analysis included in Appendix IIIF-A.

o Perimeter channel design system information is summarized on Drawing IIIF.4 in
Appendix HIF.

e Channel profiles are presented on Drawings HIF.5 through IIIF.8 in Appendix
TIIF.

e Hydraulic calculations are summarized on pages IIIF-B-2.

e Channel Erosion Control Design information is included on page HIF-B-5.
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Prep By: CRM CAMELOT LANDFILL Chkd By: 2L€
Date: 2/21/2012 1339-351-11-02-6B.6 Date: 2 - 2612,
PERIMETER CHANNEL HYDRAULIC ANALYSIS

Example Calculation: Calculate the normal depth for Channel ) between stations 4+39.23 and 21+08.04.

List of Symbols

Q, = peak flow rate for channel, cfs - obtained from HEC-1 Analysis (Appendix HIF-A)
R = hydraulic radius, ft

n= Manning's roughness coefficient

8= channel slope, fi/ft

b= bottom width of channel, ft

z= z-ratio (ratio of run to rise for channel sideslope)

Ap= flow area, s

g= gravitational acceleration = 32.2 fv/s’
T = top width of flow, fi
d= normal depth of channel, ft

The program uses an iterative process to calculate the normal depth of the channel
to satisfy Manning's Equation

Q= 148 AR

Design Inputs; ¢fs (for Channel D including Area Al11}

(H): 1(V)

Step 1 - Based on the geometry of the channel cross-section, solve for R and A;

R= bd + zd”
b+ 2d2* + 1)

As=bd+zd’

assume: d= i

R= 2442 f
Ap= 91.86 of
solve for Q: Q= 261

if Q is not equal to Q, select a new d and repeat calculations

PASolid waste\City of Famiers Branch\Expansion 2009\art Li1-SDP\Apperdix IIFAHIF-By Weaver Boos Consultants, LLC-Southwest
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Prep By: CRM CAMELOT LANDFILL Chkd By: RCE
Date: 2/21/2012

1339-351-11-02-6B.6 Date: 2-2H12
PERIMETER CHANNEL HYDRAULIC ANALYSIS

Step 2 - solve for velocity, T, Froude number, velocity head, and energy head

Q=VA=> V=0Q/A
V= 2.84 fi/s
T=b+2zxd)
T= 3643 ft
F, = v
(2A/T)"
F,= 0315
Velocity Head = v’
2g
Velocity Head = 013 ft

Energy Head = water elevation + velocity head

Energy Head = 370 ft

PiSolid waste\City of Fammers Brunch\Expansion 2008\Part IT-SDP\Appendix IIIRJLIF-BY
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CHANNEL EROSION CONTROL DESIGN

Channel erosion controls have been designed for flow velocities resulted from the 25-year
frequency flow rates. As shown on page IIIF-B-2 velocities in the perimeter channels
range from 1.50 ft/s to 9.51 ft/s. The channel lining needed to protect against erosive
velocities is shown on Drawings IIIF.5 through ITTF.8 in Appendix IIIF. All channels and
drainage features will be inspected and maintained in accordance with the Site Operating
Plan.

The following was used to select the type of channel lining material.

e Vegetation — used in all areas where velocities are less than 4 ft/s for channels.

o Turf reinforcement matting — used in channels for velocities between 4 fi/s and
13 ft/s. Please refer to page IIIF-B-6 for more information.

o 2-foot-thick Gabions — used at chute discharges in channels, areas in channels
where flow velocities exceed 13 fi/s, and detention ponds (see Appendix IIIF-C —
Final Cover Erosion Control Structure Design).

Channel lining details are presented on Drawings IIIF.10 in Appendix IIIF,

Weaver Boos Consultants, LLC—Southwest
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MacMat® NC10 provides immediate erosion protection to prevent sofl loss and creates the optimum micro-environment to
enhance seed germination and plant emergence. The inclusion of the specially formulated MacMat® component, with its 95%
open structure, adds the best permanent protection available. The biodegradable component of MacMat® NC10 is designed to
create the right environment to enhance seed germination by insulaling the seed bed, while absorbing and retaining optimal

moisture.

- TECHNICAL DATA SHEET

MACMAT®NC10

Composite Turf Reinforcement Mat

Technical Data
Physical Property Roll Value (MD) Test Method
Properties
Tensile Strength 150 ibs/tt (2189 N/m?) ASTM D 5035 (modified)
Thickness 0.4 in (10 mm} ASTM D 5199
Mass Unit/Area 15.0 oz/yd"(.508 kg/m®) ASTM D 5261
UV Stability 80% (strength retained) ﬁgX[\I'AMDDG 553;21-1(:’3“505 difiod)
Resiliency 80% (thickness retained) ASTM D 6524
Sediment Trapping Capacity 376 infyd® (7367 em¥m?) Calculated
Performance Property Roll Value Test Method
Properties Unvegetated Vegetated*
Permissible Velocity-30 min 13.0 ft/s (3.96 m/s) 19.0 ft/s (5.79 m/s) Large Scale Flume Test’
Permissible Velocity-50 hr 7.0ft/s (2.13 m/s) 14.0 ft/s (4.26 mfs) Large Scale Flume Test'
Permissible Shear-30 min 3.1 Ibs/ft (148 kN/m®) | 10.0 bs/t* (478 kN/m®) | Large Scaie Flume Test'
Permissible Shear-50 hr 2.2 bs/?(.105 kN/m®) | 8.0 Ibs/it*{.383 kN/m®") | Large Scale Flume Test’
*Vegetated data extrapolated from actual test data with kistorically predictable results.
'Flume test performed at independent laboratory-data and details available upon reguest.
Index Property Roll Value (MD) Test Method
Properties ;‘Eﬁ::g:ﬁ;’e”;)S“ea’ >5 Ibs/ftt (239 kN/m?) ECTC TM #3
Water Absorption 400% ECTGC Mcdified

Seller makes no warranty, express or implied, concerning the product fumished hereunder other than at the time of deilvery 1t shall be of the
quality and specifications stated herein. ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE IS EXPRESSLY
EXCLUDED AND, TO THE EXTENT THAT IT IS CONTRARY TO THE FOREGOING SENTENCE, ANY IMPLIED WARRANTY OF
MERCHANTABILITY IS EXPRESSLY EXCLUDED. Any recommendations made by the Seller concerning uses or applications of said product
are believed reliable, and Seller makes no warranty of results to be cbtained. The technical information supplied for this product type is subject

to change at any time without notice.

This Data Sheet supersedes all previous Data Sheets for this style and is subject fo change without notice. |

MMAT-NC10

8/2006
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DETENTION POND DESIGN

Detention ponds have been analyzed by using HEC-1, storage routing method. The input
parameters for the model are presented in Appendix IIIF-A. A summary of HEC-1 results
are presented on page 1IIF-B-8. As can be seen on the table, during the 25-year storm
event, none of the ponds flow over their spillways.

Downstream sides of the low-water outlets will be designed with either rock riprap or
gabions as shown on pages II[F-B-9 and IITF-B-10.

Weaver Boos Consultants, LL.C-Southwest
QACTIY OF FARMERS BRANCHNEXPANSION 200\ ART HAPP I APPENDIX IIFF. DOC Rev. 0, /21112

Appendix I[IF-B
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Prep By: CRM
Date: 2/21/2012

Parpose:

Method:

Solution:

Note:

CAMELOT LANDFILL
1339-351-11-02-6B.6
DETENTION POND DESIGN

Demonstrate that the detention pond outlet structure designs are adequate to convey runoffl

from the various subbasins to their discharge points.

1. Use the 25-year, 24-hour flow rates and water surface elevations for the drainage areas

Chkd By: RCE
Daic: 2-28-12

that will discharge to each detention pond from the HEC-1 analysis (see Appendix IIIF-A).

2, Use the Weir Equation to calculate the flow rate over the spillways as appropriate.

P P2 P3
Bottom ELEV, fi' 454.0 454.0 453.0
Spillway ELEV, fi 458.0 458.0 458.0
Spillway Length, ft 25 25 25
Top of Road/Berm, ft 464.0 459.0 460.0
Discharge Pipe Downstream Invert ELEV, ft 453.00 452.6 45235
Peak Inflow Qys, cfs 904 616 368
Peak Outfiow Qy5, cfs 28 118 53
Peak Stage in Pond Qys, ft 457 46 457.72 45587
Est. Flow (Qqs) over Spiliway, cfs - - —
Velocity (Q,s) over Spillway, fps - - -

1) Details of the pond outlet structures are presented on Drawings 11TF.19 and 11IF.20. As shown, gabions are

provided downstream of all the spillways.

2) The flow over the spillway is estimated using the formula Q= CLHY where C =2.64, L is the length of the spillway
in feet, and H is the head on the spillway in feet. The flow over the spillway conservatively assumes no flow through

the low water outlet.

3) Cafeulations for velocity over the spillway were performed using the HYDROCALC HYDRAULICS FOR WINDOWS
Computer Program developed by Dodson and Associates (Version 1.2a, 1996),

PASolid waste\City of Farmers Branch\Expansion 2009\Part HI-SDF\Appendix IIMIF-DY

Delention Ponds

IHF-B-8

‘Weaver Boos Consultants, LLC-Southwest
Rev. 0, 2/21/2012




Frep. By CRM CAMELOT LANDFILL Cikd By_RCE
Date: 2/21/2012 1339-351-11-02-6B.6 Duc 2= 28-12.
DETENTION POND OUTLET STRUCTURE AND CULVERT EROSION PROTECTION CALCULATIONS

Regnired: Detemine the minimum length and median diameter of riprap required at the detention
pond outlet structures and creek culverts to control erosion in the detention pond outlet channels.

Reference: . Haan, Barfield, and Hayes, Design Hydrology and Sedimentology for Small
Catchments, 1994,

. Dodson's and Associates, Inc., Profiec-f Plus Program Documentation, 1995,

. Freeman, Gary E., J. Craig Fischenich, Gabion for Streambank Erosion Control, 2000.
EMRRP Technical Notes Collection (ERDC TN-EMRRP-SR-22), U S. Army Engineer

Research and Development Center, Vicksburg, MS.

W

Solution; The riprap will be designed for the 25-year flow rates at the detention pond cutiet structures
¥ p
and culveris. The fiow at the outlet structures and cutverts can be divided into two categories:

. Ftow over the Spillway/Road

As shown on pages IITF-B-8 throvgh [IF-B-19, none of the detenticn ponds nor any creek culverts are
expected to have flow over the spiflways or roadways during the 25-year slorm event. Erosion protection catculations
for the drainage structures will be based on flow through low water outlets/ouiverts only.

Fiow
Structure 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year
Spillway Flow Rate Velocity FlowDepth | Foude Number | Velocity Head | Energy Head Fiow Area Top Width
Topstope (cfs) (B/s} () (f) Ry (sq. &) {f)

Pl L - - - = - - -

P2 — —_ - - - —~ - -

P3 — — - - — - - -
Culvert "1" — — - - - - - -
Culvert "2" e — -- - - - - -
Culvent "3" — — -~ - — - - —
Culvert 4" — — - — — - - -
Culvert "s" — — -~ - e - - -
Culvert "6" - — - - — -~ - -
Culvert "7* - - — — - - - —

Flow
Struclure 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year 25-Year
Spiliway Flow Rate Velocity Flow Depthy | Foude Number | Velocity Head | Energy Head Flow Area Top Width
Sidesiope ) (fos) i () i) s ft) @)

[ — — — — ~ — - o

P2 - - — - - - - -

P3 - — —_ - — — - -
Culvert "1" — - — - - — — -
Culver "2" — — — — o — - -
Culvert "3" — - — - — - e -
Culvert 4" — - — — — N — -
Culvert "5* — - - - — _ _ -
Culvert "6" — — — - — - - -
Culvert "7" - - - — - — . —

i Sotd waneCiry of Fanners BranchiExpansion H0SWPart T-SDPAppendts FIFEHF. 81 HIF-B-9 ‘Weaver Beos Consultands, LEC-Southwest
Ripran Calulations - Rev. 0, 2/21/2012
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Dak: 27212012 1339-351-11-02-6B.6 Date; 2=2R~172.
DETENTION POND OUTLET STRUCTURE AND CULVERT EROSION PROTECTION CALCULATIONS

2, Fiow through the Low Water Cutlet

The flow rate through the low water outlet {LWO) is summarized below.

Pond LWO Inverl Elev. LWO 25-Year 25-Year Outlet
Flow Bottom Elev Upstream Downslream Diameter Flow Rate” Velocity'

Structure (ft-msl) (ft-mst) (fi-msl) {in) {cfsy (ft/s)
P1 454.00 454.00 453.00 24 28.0 923

P2 454.00 454 60 452 60 2-36 59.0 1060

P3 453.00 453.00 452,35 36 53.0 736
Culvert "1" 457.70 457,70 454,00 24 21.0 6,68
Culvert "2" 455.70 455.70 453.80 348 87.0 13.83
Culvert “3" 454 30 454.30 454.00 4-43 68.8 595
Culvert “4" 457.60 457.00 455,70 36 17.6 241
Culvert "5" 459,60 439.00 458.50 24 150 6.41
Culvert "6" 456.00 456.00 455.50 36 300 689
Culvert "7" 45310 433.10 452.80 4-48 97.3 174

! Velocities threugh the tow water cutlet for P1, PZ, and P3 were calculated using the HYDRQCALC
HYDRAULICS FOR WINDOWS program developed by Dodson and Associstes (Version 12, 1996),
All other {ow waler cutie velecitied are provided in the HEC-RAS output file included in
Appendix IIF-A,

? The flowrates for all low water outlets are the peak discharges for the respective areas as catculated
by HEC-1 since the spiliway crest is not overtopped in the 25-year evenl, Flowrates shown for P2, Culvert 2,
Culvert 3, and Culvert 7 are the flow in each pipe of the culvert syslem. The total 25-year Howrate discharging
from P2 is 118 ofs / 2 pipes = 59 ofs, from Culbvert 2 =261 ¢fs /3 pipes = 87 efs, from Culvent 3 =275 ofs / 4 pipes
=68.8 cfs, and from Culvert 7 is 389 cfs / 4 pipes = 97.3 cfs.

The velocity through the low water gutlet is larger than the velocity over the spiliway, when
there is & low water cutiet present, The flowrate threugh the fow water cullel is used to design
the riprap apron.

The nomograph used for design of the length of the riprap and the median
diameter are shown on page INF-B-11 {Figure 5,25},

‘The minimum riprap length and diameter for each outlel is summarized below. The length
of the riprap is increased by 26 percent to provide for a conservative desigm.

Adjusted Median
Riprap Design Pipe Riprap Length Rock
Pond Flowrate Diameter Length Lx12 Diameter
(cfs) Gin) () () 5i4)
P1 28.0 24 28 34 1.65
P2 59.0 2-36 18 22 1.40
P3 3.0 36 10 12 1.20
Culvert "1" 21.0 24 10 12 1.2¢
Culvert "2° 87.0 3-48 06 12 1.20
Culbvert "3" 68.8 4-48 10 12 1.20
Cutvert "4" 170 35 10 12 120
Cuvert "5" 150 24 10 12 1.20
Culvert "6" 3co 36 10 12 1.20
Culvert 7" 1.3 4-48 10 12 1.20
Apron width rEquircd for the ponds (e g., width of erosion protection in outlet channel) are:
W= LWO diameter + 0.4*(RipRap Length)
Wiy Wiroried
Pond L8] (fty
P1 172 60,0
P2 13.2 202.0
P3 10.0 142 0
The riprap will be provided over the entire width of the spillway of ponds
P2 and P3 and the outlet channel downstream of all the spiliwaysdow water outless,
The median diameter of riprap s intended to determine the minimum dGameter of the
riprap that will be used. As an altemnative, 2-foot thick pabions with a dsg of G-inches can be used.
PSnlsd wastelCaty of Farmers BranchiExguansion 2009\Part S1-SDPuAppendic BIFLIF.By Weaver Bovs Consublants, LLC-Southwest
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5. Hydrautlics of Structures

H 1 1 1

MEDIAN STONE DIAMETER, Dso IN FEET

2 3 4 6 8 10 20
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200 300400 600 1000

DISCHARGE, CFs

Figure 5.24 Design of outlet protection--minimum tailwater condition, T, < 0.5D (Environmental Protection
Agency, 1976).
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Figure 5.25 Design of outlet protection—maximum tailwater coadition, T, = 0.5D (Environmental Protection

Agency, 1976).

into the riser 3 ft below its top, what discharge will pass
through the four holes with the water level at 1, 2, 4,
and 8 ft above the riser? (c) What is the total discharge
through the pipe? (d) How might the orifices be sized
to provide better stormwater control? (e) Explain
whether you would expect two rows (each consisting of
four holes) of 8-in.-diameter holes to provide better
results? Assume that one row is 2 ft below the riser
invert and the other row is 4 ft below the riser invert.

IF-B-11

(5.6) A gravel roadway is constructed in a low-lying
area such that the roadway is frequently overtopped as
a result of severe storms. The roadway is 40 ft wide,
and its elevation is 36 ft. (a) If the water level upstrearl
of the roadway is 2 ft above the crest of the roadway,
what is the discharge across the roadway? (b) If the
roadway is paved, what upstream depth would be re-
quired to carry the same flow? (¢) Would paving re-
duce flooding problems?
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NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY FLOWN
8-28-2010. THE GRID SYSTEM IS TIED TO THE TEXAS STATE
PLANE COORDINATE SYSTEM NORTH CENTRAL ZONE NAD 1983.
ELEVATIONS ARE BASED ON NAVD 1988,

2. PERMIT BOUNDARY WAS PREPARED BY PEISER SUREYING CO.
IN NOVEMBER 2010.

EXISTING LEACHATE-
CTANKS T i

LFG FLARE FAGILITY |
| M\'\rf—'\5 -‘
!

3. SECTION 404 JURISDICTIONAL WATERS OF THE U.S. AND
WETLANDS REPRODUCED FROM THE GOSHAWK ENVIRONMENTAL
CONSULTANTS, INC. SEPTEMBER 2010 REPORT WHICH IS
INCLUDED IN PARTS I/II, APPENDIX 1/1IB.
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APPENDIX IlIF-C

FINAL COVER EROSION CONTROL STRUCTURE DESIGN

Includes pages llIF-C-1 through lliF-C-18
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DRAINAGE SWALE DESIGN

® The drainage swale layout is shown on Drawing IIIF.1 — Drainage Structure
Plan. A swale detail is provided on Drawing IIIF.9 — Drainage Details.

o Typical Swale Design Summary:
— Typical swale drainage areas analyzed are shown on sheet IIIF-C-2.
— Hydraulic calculations are summarized on page IIIF-C-5.
— Maximum normal depth is 1.59 feet (Drainage Area SW7).
— Maximum flow velocity is 2.89 fps (Drainage Area SW7).
~ Vegetation will be established on the swales to protect against erosion.

— Typical swale drainage arcas were selected such that all stope conditions (4%
and 25%) are included in this analysis. Additionally, swales with large
individual drainage areas and short and long swale lengths are included in this
analysis.

Weaver Boos Consultants, ELC—Southwest
O\CITY OF FARMUERS BRANCHEXPANSION 2010\PART IIMAPP HIF\APPENDIX HIE-D0C Rev. 0, 2/21/12
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Method:
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Solution:

P:\Solid waste\City of Farmers Branch\Expansicn 2009\Part OI-SD™MAppendix IIFIIF-Ct

Swale Analysis

CAMELOT LANDFILL Chkd By: g¢£
1339-351-11-02 Date: 2-2@-12
SWALE ANALYSIS

Analyze typical swales to determine the adequacy of the swale design.

1. Determine the 25-year, 24-hour flow rates for the typical swale drainage areas (see sheet IIIF-C-2)
by the Rational Method.

1. State of Texas, Department of Transportation, Bridge Division, Hydraulic Design Manual,

April 2002,

1. Determine the 25-year intensity flow rates.

Where:

Q=CIA

C= 0.7 (runoff coefficient, Ref 1.)
I = intensity in‘hr
A= drainage area, ac

I= b
T ar
b= 90 From Ref 1, for Denton County
d= 8.5 25-year storm event
0.781

t.is assumed to be 10 min.

I 9.22  in/hr
Swale Area (Flow Rate
(ac) {cfs)
SWi 3.01 19.4
SW2 3.40 21.9
Sw3 5.01 32.3
Sw4 5.59 36.1
SWs 3.01 19.4
SWo6 0.36 2.3
SW7 3.38 21.8
SW8 1.12 7.2
SW9 1.34 8.6
SW10 1.80 11.6
ITIF-C-3

Weaver Boos Consnbtants LLC-Sonthwest
Rev 0, 22172012
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Prep By: CRM CAMELOT LANDFILL Chkd By:_gee
Date: 2/22/2012 1339-351-11-02 Date:_ 2-29-12.
SWALE ANALYSIS

Example Calculation: Calculate the normal depth for the swale for drainage area SW3 (see sheet IHF-C-2).

List of Symbols

Q4 = design flow rate for channel, cfs

R = hydraulic radius, ft

n = Manning's roughness coefficient

S = channel slope, fi/ft

b= bottom width of channel, ft

7. = z-ratio (ratio of run to rise for channel sideslope) for right sideslope of swale
7 = z-ratio (ratio of run to rise for channel sideslope) for left sidesiope of swale
A;= flow area, sf

g= gravitational acceleration = 32.2 fi/s

T = top width of flow, i

d = normal depth of swale, ft

The program uses an iterative process to calculate the normal depth of the swale to satisfy
Manning's Equation

Q= 148 AR"g*

Desigﬂ ln‘putS: Qd - Ea

1)

Step 1 - Based on the geometry of the swale cross-section, solve for R and A;

R= bd + 12d%(z, + )
b+d’+ 1)+ (7 + 1)

Ap= bd + 172d%(z, + z)

assuyme:; d= ::: L

R= 0510 £t

Ar= 1443 sf

P\Solid waste\City of Farmers BranehExpimsior: 2009\Part 111-SDP\Appendix [LIFHIIF-Cy Weaver Boos Consultants, LLC-Southwest
Swale Analysis INF-C-6 Rev. 0, 2/22/2012




Prep By: CRM
Date: 2/22/2012

P:\Solid waste\City of Farmers Branch\Expansion 2009\Part IT3-SDP\Appendix TIEFITF-Cy

Swrale Analysis

CAMELOT LANDFILL
1339-351-11-02
SWALE ANALYSIS

solve for Q: Q= 323

if Q is not equal to Q, select a new d and repeat calculations

Step 2 - solve for velocity, T, Froude number, velocity head, and energy head

Q=VA=> V=0Q/A
V= 2.24 fils
T= b+d(z+z)
T= 2792 1
F.= \Y
EAT)"?
F.= 0.349
Velocity Head = V?
2g
Velocity Head = 008 f

Energy Head = water elevation + velocity head

Energy Head = LIt ft

1I¥F-C-7

Chkd By: Ree
Date: 2-£8-12.

Weaver Boos Consultants, LL.C-Southwest

Rev. 0, 2/22/2012




DRAINAGE LETDOWN (OR CHUTE) DESIGN

Chute Design

The letdown structures are designed using gabions as a liner. Bedding for the gabions
will be prepared subgrade soil overlain by 8 oz/sy geotextile (refer to Drawing IIIF.9).
The gabions are placed along the entire chute to protect the chute bottom and the final
cover from erosion due to potential erosive velocities. Tumbling flow concrete energy
dissipators will be placed at the bottom end of the letdown structure to dissipate excess
energy present in the water as it travels down the two and three percent slopes in the low-
water crossings over the perimeter road.

The following design information is included in this Appendix:
» Flow rates used in the chutes are presented in Appendix HIF-A — HEC-1 computer

program output file,

e Hydraulic calculations are summarized on pages HIF-C-9 and 1IF-C-10, and the
calculation procedure is provided on pages IIIF-C-11 and IIIF-C-12.

e Chute layouts and drainage arcas arc shown on Sheet IIIF-C-13.

® The chute energy dissipater sizing calculation procedure is provided on pages
MIF-C-14 through IITF-C-18.

o Additional stormwater details are included on Drawings I1TF.10 through IIIF.12.

Weaver Boos Consultants, LL.C—Southwest

QACHTY OF FARMERS BRANCH\EXPANSION 2010\PART HNAPP IHF\APPENDIX HIF.DOC Rev. 0, 2/21/12
Appendix LHIF-C
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Prep By: CRM CAMELOT IL.LANDFILL
Date: 2/21/2012 1339-351-11-02
CHUTE ANALYSIS
EXAMPLE CALCULATION FOR

GABION-LINED CHUTES

Example Calculation: Calculate the normal depth for the chute for drainage area A1S.

List of Symbols

Q4= design flow rate for channel, cfs

R = hydraulic radius, ft

n = Manning's roughness coefficient

5= channel slope, ft/ft

b= bottom width of channel, ft

Z = z-ratio (ratio of run to rise for channel sideslope)
Ar= flow area, sf

g = gravitational acceleration = 32.2 fi/s”
T = top width of flow, ft
d = normal depth of chute, ft

Chkd By:_gee
Date:2-2@-12

The program uses an iterative process to calculate the normal depth of the chute to satisfy

Manning's Equation

Q= 148 AR§Y

Design Inputs: 6.
- fuR

13 ft

4 (D) 1(V)

Step ! - Based on the geometry of the chute cross-section, solve for R and A;

R= bd + zd’
b+ 2d(2 + ™

Ap=bd +zd*
assume:; d= 07300 ft

R= 0611 £

A= 11.64 st
solve for (: Q= 156
P:\Solid waste\City of Farmers Branch\Expansion 2009\Part I11-SDP\Appendix FLIFALIF-C\
HIF-C-11

Chute Analysis

_ cfs (from HEC-1 analysis, Appendix ITTF-A)

Weaver Boos Consultants, LLC-Sounthwest
Rev. 0,2/21/2012




Prep By: CRM
Date: 2/21/2012

CAMELOT LANDFILL Chkd By: peg
1339-351-11-02 Date: 2-2&-12
CHUTE ANALYSIS

EXAMPLE CALCULATION FOR
GABION-LINED CHUTES

if Q is not equal to g, select a new d and repeat calculations

Step 2 - solve for velocity, T, Froude mumber, velocity head, and energy head

Q= VA=> V=Q/A
V= 13.40 ft/s
T= b+2(zxd)
T= 18.85 fi
F= Vv
e’
F,= 3.005
Velocity Head = \'s
2g
Velocity Head = 279 ft

Energy Head = water elevation + velocity head

Energy Head =

P:ASolid waste\City of Farmers Brancti\Expansicn 2609\Part 113-SDP\Appendix TIIFEITF-Cy
Chute Analysis

3.52

HIF-C-12

Weaver Boos Consultants, LLC-Southwest
Rev. 0,2/21/2012



0:\1339\351\EXPANSION 2009\PART II1-SDENIIF\IIF-C\IIIF-C-14-LETDOWN STRUCTURE DRAINAGE AREAS.dwg, jwilson, 1:2

i

|

LFG FLARE ‘I’FﬁCILj‘ITY

TRINITY Ring

COPYRIGHT @ 2012 WEAVER BOOS CONSULTANTS, LLC — SOUTHWEST. ALL RIGHTS RESERVED.

ELM FORK OF THE

TOP DECK
IMUM ELEVATION

FIVL
{EXISTING, SITE
ENTRAN _CE ROAD

MIDWAY. BRANCH

NDSCAPE| BENCH

SCALE IN FEET

&\'\.\1}\
5T OF 7AW
':‘u ‘h.- ...-no....é,{" Iza"

'.. * 1
- @ Pl wED
g “NEVZAT TURAN o
O BA0BY  fo Z
AN SEE
33 = ‘fgcrss@ 3
lzl S/ AL 0 ":'
4\\ X TN
2 -1%- \7_—

|
|

300

LEGEND

—— — — —— PERMIT BOUNDARY

————— PROPOSED LIMIT OF WASTE
STATE PLANE COORDINATE SYSTEM
GEODETIC COORDINATE SYSTEM
EXISTING CONTOUR (SEE NOTE 1)

REGRADED BUFFER ZONE AREA
PROPOSED FINAL COVER CONTOUR

600

600
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DRAINAGE AREA AREA
DESIGNATION (ACRES)

AT 2.07

A2T 4.56

ATT 4.90
A10T 4.20
Al1S 20.17
A2S 23,32

A3 B.B6

Ad 18.25

A5 23.05

AB 10.87

A7S 22.89

AB 12.65

A9 17.25
A10S 18.55
Al 24,67

Al2 18.13

NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY
FLOWN B-28-2010. THE GRID SYSTEM IS TIED TO THE
TEXAS STATE PLANE COORDINATE SYSTEM NORTH
CENTRAL ZONE NAD 1983. ELEVATIONS ARE BASED ON
NAVD 1988.

2. MAXIMUM FINAL COVER ELEVATION IS 725 FT—MSL. MAXIMUM
TOP OF WASTE ELEVATION IS 721.5 FT—MSL.

3. SECTION 404 JURISDICTIONAL WATERS OF THE U.S. AND
WETLANDS REPRODUCED FROM THE GOSHAWK ENVIRONMENTAL
CONSULTANTS, INC. SEPTEMBER 2010 REPORT WHICH IS
INCLUDED IN PARTS I/, APPENDIX 1/1IB.
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Prep By: CRM CAMELOT LANDFILL Chkd By:_Re&E
Date: 2/21/2012 1339-351-11-02 Date: 2-28~12
ERQOSION CONTROL STRUCTURE MODIFICATION
GABION-LINED CHUTE DESIGN
25-YEAR, 24 HOUR STORM

Required: Provide design for a gabion-lined letdown structure (or chute),
Method: I. Design the energy dissipator system at the downstream end of

the proposed "tumbling flow" chutes,

The tumbling flow regime consists of a series of hydraulic jumps
and overfalls designed to maintain critical velocity in the chutes.
Tumbling flow occurs only in the energy dissipators located at the
downstream end of the chutes.

Assumptions: 1. The gabion-lined chute will transition to its maximum width for the energy dissipator
design where maximum total flow for chute is expected to occur.
2. Concrete block will be designed for a maximum height of 3 1/2 feet.
3. Proposed chutes will convey runoff from the following chute drainage

area:
Chute 25-Year
Proposed | Drainage Total
Chute Areas Flow {cfs)’

1 AlS 156

2 A28 195

3 A3 61

4 Ad 160

5 AS 134

6 Ab 73

7 ATS 201

8 A8 86

9 A9 105

10 Al10S 180

11 All 158

12 Al2 114

' From HEC-1 Analysis, Appendix IIIF-A

References: 1. Gamelsky, 8.G., Innovations in Stormwater Management for

Landfill Closure Technical Paper

2. Koerner, R.M., Designing with Geosynthetics , 3rd Edition,
Prentice-Hall, Inc, 1994.

3. Morris, H.M., Hydraulics of Energy Dissipators in Steep Rough
Channels , Bulletin 19, Research Division, Virginia Polytechnic
Institute, Blacksburg, Virginia.

11IF-C-14

PASulid waste\City of Farmers Brunehlixpansion 2009Part I-SDPAppendi [IFHF-Cobion-Linod-Chutes Weaver Boos Consultants, LL.C-Southwest
Dissipators 25 Rev. 0, 2/21/2012




Prep By: CRM CAMELOT LANDFILL
Date: 2/21/2012 1339-351-11-02
EROSION CONTROL STRUCTURE MODIFICATION
GABION-LINED CHUTE DESIGN
25-YEAR, 24 HOUR STORM

Solution: 1. Energy Dissipator Design

1. Tumbling Flow Energy Dissipators

WATER SURFACE

Chkd By:_€ee
Date: 2-2¢-12.

Definition of Terms/Variables;

Q= flow rate (cfs)

g= unit flow (cfs/ft width)

Ye= critical depth (ft)

Yo= approach depth (ft)

k= height of initial element (ft)

k, = height of secondary elements (ft) .
L= distance between initial and secondary elements (ft)
L,= distance between secondary elements (ft)

W= bottom width of chute (ft)

g= acceleration due to gravity, 32.2 fi/s®

S= slope of channel! (percent)

X = slope of channel (degrees)

n= Manning's Coefficient

PoiSoled wastedCity of Furmers BronehtExpenston 2009 art -SDMAppendix TTRHTF-CiGabion-Lined-Chutes
Dissipators 25

Weaver Boos Censultants, LLC-Southwest
Rev. 0, 212172012




Prep By: CRM CAMELOT LANDFILL Chkd By: gee
Date: 2/21/2012 1339-351-11-02 Date: 2-28-12
EROSION CONTROL STRUCTURE MODIFICATION
GABION-LINED CHUTE DESIGN
253-YEAR, 24 HOUR STORM

Design Equations:

g=Q/W (Ref 3, page 93, Item 6)

Yo = (g% (Ref 3, page 92, Item 3)

Y, = (ng/(1.5 tan(x)"*))** (Ref 3, page 28, Eqn 24)

¥, =035 ¢° (Ref 1, page 93, Item 7)

Ky = Y {[(2/1 - 0018} YSY )" - (1-0.018)*  (Ref3, page 93, Item 5)

K,= Ye (Ref 1, page 92, Ifem 3)
(3-0.0378)*"

L, =(1+0.018)K, + Y (K /goos(x)"* (Ref 1, page 42, Eqn 31)

L,=85K,

Note: use the greater of L, and 1,

Chute parameters:

Siope (S)=1" 25 %
Manning's coefficient (n) = 7 0:04 7
Slope (x) = 14.04 deg
g= 322  fus
HIEF-C-16

TASalid waste\City of Farmers RranchWispension 2009\art L11-SDPAppendis IIFIF-CiGabion-Lincd-Chutes Weaver Boos Consultants, LLC-Southwest
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Prep By: CRM CAMELOT LANDFILL Chkd By: gee
Date: 2/21/2012 1339-351-11-02 Date: 2-28-12
EROSION CONTROL STRUCTURE MODIFICATION
GABION-LINED CHUTE DESIGN
25-YEAR, 24 HOUR STORM

Chute Q q Yo Yo ¥ K, K,
1 156 11.14 1.57 0.73 1.75 345 0.96
2 195 10.83 1.54 0.72 1.71 3.38 0.95
3 61 4.69 0.88 0.44 0.98 1.87 0.54
4 100 7.69 1.22 0.59 1.36 2,65 0.75
5 134 10.31 1.49 0.70 1.66 326 0.92
6 73 5.62 0.99 0.49 1.11 212 0.61
7 201 11.17 1.57 0.73 1.75 345 0.97
8 80 6.15 1.06 0.51 1.18 2.26 0.65
9 105 8.08 1.27 0.60 1.41 2.74 0.78
10 180 11.25 1.58 0.74 1.76 347 0.97
11 158 10.53 1.51 0.71 1.68 3.31 0.93
12 114 8.77 1.34 0.63 1.49 2.91 0.82

Chute L, L L, Used
1 4.83 8,92 8.9
2 4.73 8.75 8.8
3 2.55 5.01 5.0
4 3.67 6.96 7.0
5 4.56 8.46 8.5
6 2.91 5.65 5.6
7 4.84 8.93 8.9
8 3.11 6.00 6.0
9 3.80 7.19 7.2
10 4.86 8.97 9.0
11 4.63 8.59 8.6
12 4.04 7.60 7.6
1IF-C-17
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Prep By: CRM
Date: 2/21/2012

Besign Summary

CAMELOT LANDFILL
1339-351-11-02
EROSION CONTROL STRUCTURE MODIFICATION
GABION-LINED CHUTE DESIGN
25-YEAR, 24 HOUR STORM

PASolid wastdCiy of Farmers Brench\Expansion 2009Punt I-SDPAppendix TIFMB-C\Gubion-Lined-Chutes

Dissipatars 25

Height of Length Length

Concrete | Secondary Between Between

Chute Weir Element Weir and First Element Elements
(K4) (K2) (L) (L2)
(i) () (10 (f)
1 3.5 0.96 4.83 8.9
2 3.5 0.95 4.73 8.8
3 3.0 0.75 2.55 5.0
4 3.0 0.75 3.67 7.0
5 3.5 0.92 4.56 8.5
6 3.0 0.75 2.91 5.6
7 3.5 0.97 4,84 8.9
8 3.0 0.75 3.1 6.0
9 3.0 0.78 3.80 7.2
10 3.5 0.97 4.86 9.0
11 3.5 0.93 4.63 8.6
12 3.0 0.82 4.04 7.6

HIF-C-18
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EROSION LAYER EVALUATION

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

The design procedure is as follows:

1.

Minimum thickness of the erosion layer at the end of the 30-year postclosure
period is evaluated based on the depth of frost penetration or 6 inches, whichever
is greater. For Denton County, the approximate depth of frost penetration is
approximately 6.1 inches (see IIIF-D-9). Therefore, the minimum erosion layer
thickness is 6.1 inches.

Soil loss is calculated using the Universal Soil Loss Equation (USLE) by
following SCS procedures. The soil loss is adjusted by a safety factor of 2 and is
then converted to a thickness. The thickness of the soil loss over a 30-year
postclosure period is added to the minimum thickness of the erosion layer (from
Step 1) to yield an initial thickness to be placed at closure of the site. According
to the USLE, the typical 4 percent topslope and 25 percent side slope require a
minimum of 6.199 inches and 6.955 inches, respectively, for the erosion layer.
These USLE requirements include the 6.1-inch minimum required by regulations.
Conservatively, a 24-inch erosion layer is proposed over final cover. These
calculations begin on page I11F-D-3.

Stormwater flows over the final cover system by (1) sheet flow over the topslope
and sideslopes and (2) channelized flow in the drainage berms (or swales). As
discussed in Section 2.2 and Appendix HIF-C, flow also occurs in the letdown
structures. The letdown structures are lined with gabions to prevent erosion given
that the velocities in the letdowns are over 5 fi/sec.

Sheet flow velocities for the topslope and sideslope cases for a 25-year storm
event are calculated to be less than permissible nonerosive velocities. A
permissible nonerosive velocity is defined as 5.0 ft/sec or less. Calculated sheet
flow velocities range from 0.33 to 0.45 fi/sec for topslope and sideslope cases.
The supporting calculations are presented on pages IlIF-D-17 through IIIF-D-25.

Channelized flow for drainage swales is also calculated to be less than permissible
nonerosive velocities. Calculated channelized flow velocities range from 1.65 to

Weaver Boos Consultants, LLC-Southwest
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3.24 fi/sec for the drainage swales. The supporting calculations are presented on
pages IlIF-C-3 through IIIF-C-7.

4. Vegetation for the site will be native and introduced grasses with root depths of
6 inches to 8 inches. The seeding is specified on the attached pages IIIF-D-26
through IIIF-D-37. The seeding included on pages IIF-D-26 through IIIF-D-37 is
specified by TxDOT for temporary and permanent erosion control for Denton
County, Texas (Fort Worth District).

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

6. Slope stability information is included in Appendix II1J.

Weaver Boos Consultants, LLC—Southwest
O:\CITY OF FARMERS BRANCH\EXPANSION 2010\PART BEAPP IIFAPPENDIX 1M DOC Rev. 0,2/21/12
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Required:;

Method:

References:

Solution:

1Siolid waste\City of Fanners Bronch\Expansiun 2009WPurt ITSDPAppendix TNAIF-DY

Soil .ass

J—

CAMELOT LANDFILL
£339-351-11-02
EROSION LAYER EVALUATION

Determine expected soil loss and minimum thickness for the erosion layer.

Expected soil loss is calculated using the Universal Scil Loss Equation.
Minimum erosion layer thickness is determined by adding the minirmum
thickness allowed by TCEQ to the expected soil loss.

. SCS National Engineering Handbook, Chapter 3 - Erosion.
. TNRCC, Use of the USLE in Final Cover/Configuraftion Design , 1993,
. United States Department of Agriculture, National Resource Conservation Service,

Web Soil Survey for Denton County, Texas ( http;//webscilsurvey.nrcs.usda.gov ).

. United States Environmental Protection Agency, Solid Waste Disposal

Facility Criteria Technical Manual , 1993,

i. Soil Loss Equation: A=RKLsCP

Where: A= Soil loss (tons/ac/yr}
R= Rainfall factor
K= Soil eradibility factor
Lg= Slope length/slope gradient factor
C= Plant cover or cropping management factor
P= rosion practice factor

The rainfall facior, R, represents the average intensity for the maximum
intensity, 30 minute storms over a 22 vear period of record compiled by

the SCS. Using Figure 1 (Ref 2}, Average Annual Values of the R Factor, the R
factor for Denton County is:

R = 275

The soil erodibility factor, K, facter represents the resistance of a soil surface to
erosion as a function of the soil's physical and chemical properties. Assume an
organic matter content of 2% to determine the K factor. The site top soit will consist
of silty clay with high organic content. Clean compost as a scil amendment maybe
added to final cover top soil as necessary to protect against erosion, Therefore,

the follewing is a K value for the site.

K= 0.25

The slope length/slope gradient factor, L, represents the erosion of the soil due to
both slope fength and degree of slope. The slopes of interest are the typical

side slope and top slepe conditions.

See sheet HIF-D-7 for the locations of the slopes analyzed.

Case 1. Typical Top Slope Case 2. Longest Top Slope
slope = 4 % slope = 4 %
length = 500 ft length= "~ 600 &

Case 3. Typicat Side Slope Case 4. Tongest Side Slope

: 25 % 5. %
120 ft 126 ft

HIF-D-3

Chkd by: €¢E
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Prep By: CRM
Date: 2/21/2012

CAMELOT LANDFILL
1339-351-11-02
EROSION LAYER EVALUATION

Using the above information and Figure 2 (Ref 2, p.9), the L, factors are

determined.
Siope
Case Slope Length L
(%) ()
1. Typical Top Slope 4 500 0.75"
2. Longest Top Slope 4 600 0.81 -
5. Typical Side Slope 25 120 6.50
6. Longest. Side Slope 25 126 6.60

The plant cover or cropping management factor, C, represents the percentage

of soil loss that would occur if the surface were partially protected by some
combination of cover and management practices. C Factor for Permanent Pasture,
Range, and Idle Land with No Appreciable Canopy has the

following refation with percent ground cover (GC) (frem Ref 2, p.7).

Chkd by: RCE
Datc: 2~ 282

‘Weaver Boos Consultanis LLC-Southwest

% GC  Factor:
0 ¢.45
20 0.2
40 0.1
60 0.042
80 0.013
95 0.003
C Factor and Percent Ground Cover Relation
0.7
0.6 .
C Factor = 0.5837e 0.0502x{Percent Ground Cover)
0.5 - '
s T R"=0.9663
= 0.4 4
= 03
o
0.2 A
0.1 -
0 T r : % +
0 20 40 60 80 100
Percent Ground Cover
C Factor= (.5837¢t#9%20
C Factor= 0.0064 (for 90% ground cover)
PASulid wirsteYCity of Fammers BrneiExpinsion 2009Pan U-SDPAppendix IFITEF-IA 1F-D-4
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Date: 2/21/2012 1339-351-11-02 Date: Z2-28~12
EROSION LAYER EVALUATION

The erosion control practice factor, P, measures the effect of control practices
that reduce the erosion potential of the runoff by influencing drainage patterns,
runoff concentration , and runoff velocity. Contouring for this site will be done
only to establish vegetation.

P= C 10D

2. Soil loss calculations

A
Slope Condition R K L, C P (tons/ac/vr)

1. Typical Top Slope
4% slope 275 (.25 0.75 0.0064 1.00 0.33
500 ft length

2. Longest Top Slope
4% slope 275 0.25 0.81 0,0064 1.00 0.35

600 f length

3. Typical Side Slope
25% slope 275 0.25 6.50 0.0064 1.00 2.85

120 fi length

4. Longest Side Slope
25% slope 275 0.25 6.60 0.0064 1.00 2.89

126 fi length

Note: Erpsion layer wili be maintained fo provide 90% ground cover.
3. Erosion layer thickness calculations:

Tg=6.1in+ AYF(20001b/ton)(12in/ft)
w(43,560sf/ac)

Where: Tu= Erosion layer thickness
= Seil loss (tonfac/yr}
= Postelosure peried (yr)
= Factor of Safety
= Specific weight of soil (pcf}

Y= 30 yr
¥= 2z
w= 110 pef
PSalid wastetCity of Farmers i 2009art H-SDPAppendix BRI\ Weaver Boos Consulants ELC-Soutinwest
IHF-D-3 Rev G, 2/21/2012
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Prep By: CRM CAMELOT LANDFILL Chkd by:_ @C&
Date: 2/21/2012 1339-351-11-02 Date: 2 -29- {2

EROSION LAYER EVALUATION

1. Typical Top Slope Thickness:
Ty, Required thickness' = 6.199 in
Total estimated soil loss = 0.099 in
Specified thickness = 24000 in
2, Longest Top Slope Thickness:
Ty, Required thickness® = 6207 in
Total estimated soil loss = 0.107 in
Specified thickness = 24.000 in
3. Typical Sideslope Thickness:
Ty, Required thickness' = 6955 in
Total estimated soil loss = 0855 in
Specified thickness = 24,000 in
4. Longest Sideslope Thickness:
T, Required thickness' = 6968 in
Totat estimated soil loss = 0868 in
Specified thickness = 24000 in
Note: 'Required thicknesses include 6.1 inch minimum required

and estimated soil joss.
4. Summary:

Calculated erosion losses are shown in Step 2 above.

The erosien layer will be a minimum of 24 inches thick.

As shown above, this is a conservative design considering

the maximum expected soil loss for a 30 year period is 0.900 inches,

Weaver Boos Consultanis LLC-Sowthwest
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SCALE IN FEET

LEGEND

=——— = = ——— PERMIT BOUNDARY

————— PROPOSED LIMIT OF WASTE
A0 STATE PLANE COORDINATE SYSTEM
" GEODETIC COORDINATE SYSTEM

= : EXISTING CONTOUR (SEE NOTE 1)

REGRADED BUFFER ZONE AREA
PROPOSED FINAL COVER CONTOUR

—<=TYPICAL SIDESLOPE
600 (25%) -

PROPOSED LETDOWN STRUCTURE

DRAINAGE SWALE

o .— USACE SECTION 404 JURISDICTIONAL
= WATERS OF THE U.S. (SEE NOTE 4)

USACE JURISDICTIONAL WETLANDS

EXISTING LEACHATE
TANK

»
LONGEST
TOPSI:OPE (4%)

2 T TOP DECK
U (=} o | DD |3 o 725
221815131315 |9 & (MAXIMUM ELEVATION ot
\ TYPICAL - No725.0 FE-HEL) :
TOPSLOPE (4%) ; 1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
—ca | AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY
2 FLOWN B—28-2010. THE GRID SYSTEM IS TIED TO THE
T TEXAS STATE PLANE COORDINATE SYSTEM NORTH

CENTRAL ZONE NAD 19B3. ELEVATIONS ARE BASED ON
NAVD 1988.

2. PERMIT BOUNDARY WAS PREPARED BY PEISER SUREYING CO.
IN NOVEMBER 2010.

3. MAXIMUM FINAL COVER ELEVATION IS 725 FT—MSL. MAXIMUM
TOP OF WASTE ELEVATION IS 721.5 FT—MSL.

4. SECTION 404 JURISDICTIONAL WATERS OF THE U.S. AND

LONGEST_“:-\

SIDESLOPE (25%)
< \"*“x“\l WETLANDS REPRODUCED FROM THE GOSHAWK ENVIRONMENTAL
,‘g lzz CONSULTANTS, INC. SEPTEMBER 2010 REPORT WHICH IS

INCLUDED IN PARTS |/Il, APPENDIX [/118.
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Soil Map—Denton County, Texas

CAMELOT LANDFILL

Map Unit Legend

3 Altoga silty clay, 5 to 8 percent slopes 77.8

4 Altoga silly clay, 5 to 12 percent slopes, eroded 68.7 3.2%
5 Aguilla loamy fine sand, 2 to 5 percent slopes 377 1.7%
4] Arents, gently undulating 36.7 1.7%
7 Arents, hilly 102.5 4.7%
9 Bastsi fine sandy loam, 1 to 3 percent slopes 35.8 1.6%
1— Bastsil fine sandy loam, 3 to & percent slopes 327 1.5%
21 ) Burleson clay, O to 1 percent siopes 61.0 2.8%
22 Burleson clay, 1 to 3 percent slopes 80.7 3.7%
27 ‘ Crockett fine sandy toam, 1 to 3 percent slopes 79.8 3.7%
32 Ferris-Heiden clay, 5 to 15 percent slopes 66.5 3.1%
33 Frio silty clay, occasionally flocded 3914 18.0%
44 Houston Black clay, 1 1o 3 percent slopes 3.7 0.2%
53 Lewisville clay loam, 3 to 5 percent slopes 285 1.1%
63 Ovan clay, occasionally flooded 590.5 27.2%
70 Seagoville clay, occasionally fiooded 54.2 2.5%
72 Silstid loamy fine sand, 1 to 5 percent slopes 0.8 0.0%
78 Trinity clay, occasionally flooded 3074 14.1%
81 Vertel clay, 3 to § percent slopes 3.4 0.2%
83 Wilson clay loam, 0 to 1 percent slopes 330 1.5%
84 Wilson clay loam, 1 to 3 percent slopes 1.8 0.1%
W Water 83.8 3.5%
Totals for Area of Interest 2,173.6 100.0%

USDA  Natural Resources Web Soil Survey 5/18/2010
Conservation Service Nationat Cooperative Soil Survey Page 3 of 3
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

USE OF THE UNIVERSAL SOIL LOSS EQUATION

| IN FINAL, COVER/CONFIGURATION DESIGN
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TNRCC 6

Table 1 Approximate Values of Factor K for USDA Texmral Classes

Organic Manier Content

Texture Class <0.5% ' 2% 4%
IS K ___ K i

Sand 0.05 0.03 0.02

Fine Sand : 0.16 0.14 0.10

Veryvzlp{aiéizd 0.42 0.36 0.28

Loamy Sand 0.12 0.10 0.08
Loamy Fine Sand 0.24 0.20 0.16
Loamy Very Fine Sand 0.44 0.38 0.30

Sandy Loam + 0.27 S 0.24 ‘ 0.19
Fine Sandy Loam 0.35 0.30 0.24
Very Fine Sandy Loam 0.47 0.41 0.33

e e s S AT A

o 3 S

Loam 0.38 0.32 0.2

Silt Loam 0.48 0.42 0.33
Silt | 0.60 0.52 0.42
Sandy Clay Loam 0.27 0.25 0.21
Clay Loam 0.28 0.25 0.21
Silty Clay Loam 0.37 0.32 0.26
Sandy Clay 0.14 0.13 0.12
Siity Clay 0.25 0.23 0.19
Clay ' 0.13-029 K= 0.2%

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

HIF-D-13




DENTON COUNTY
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t, 0.3 for 110 3

4 .56 sin {)+ 0.065)
for slopes of 5 percent or steeper.

(A/72.6)" 65.41 sin’ ()
0.2 for gradients <1 percen
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Date: 2/21/2012 1339-351-11-02 Date; 2- 28-1Z-
SHEET FLOW VELOCITY
|
Required: Determine the sheet flow velocity for the final cover system design |

and compare to the permissible non-erodible flow velocity.

Method: 1. Determine the flow using the Rational Method,
2. Calculate flow depth using Kinematic Wave procedures.
3. Compute flow velocity and compare to permissible non-erodibility
velocity.

References: 1. Raudkivi, A J., Hydrology - An Advanced Introduction to
Hydrological Processes and Modeling , 1979.
2. Texas Department of Transportation, Bridge Division Hydraulic
Manyal , April 2002.
3. United States Soil Conservation Service, TR-55 Hydrology for Small
Watersheds , December 1989.

Solution: Use the typical case scenarios from the USLE calculation to determine
the expected sheet flow velocity.

Case 1. Typical top slope Case 2. Longest top slope
slope = C0.04 0 ft/ft slope = o004 ftife
length= 500 ft fength=~°° 600 7 ft
Case 3. Typical side slope Case 4. Longest side slope
slope = 0.25 - fi/ft slope= 7025 fi/ft
length= 120 . f length= = 126 ft

Time of Conceniration:

t.= 0.007(n1)**
05004
(Pz,:m) S
Where: = time of concentration (hr)

n=  Manning's roughness coefficient

= slopelength
Pya4=  2-year, 24-hour rainfall depth (in}
= slope (ft/ft)
P:ASolid waste\City of Farmers Branch\Expansion 20091Part 1 1-SDPWAppendix IHFITEF-DA Weaver Boos Consultants, LLC-Southwest
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Chapter 3: Time of concentration and travel time

Travel time (T) s the thme i takes water ta trgvel
from one Jocation to another in 2 watsrshed, '1'; s
::mpanent of tima of comeantration (T.), which is the
tizne for renof to travsl from the hy&nuh::l!y most
distant point of the watershed t5 a paint of interest
within the watershed T i cnmpur._d by sumpming al}
the travel times for consecutive companants of the

drainzps convEyines Systam.

Te influences the shape and pea.k of the nmof
hydrograph, Urbznizztian vsnally decreases T,
thereby inereasing the pezk discharge. But T ezn be
increzsed s a resolt of (2} ponding behind xmall or
inadequats drzinage systems, induding storm drzin
inlets and roed enlverts, or (&) reduetion of lend slope

throngh Enﬁfng.

]

Fa:mrs affecting time of concentration
and travel time

Sm‘fm:a rouphreess .

Dne of the most significant effects of wrban'.
dev elopment on flow velocity is Jess, rewdznge

" fow, That is. iindeveloped zrees with very slow znd
shallow gverland fow through vepetztion becﬂme .o

- modified by urban development:the flow it then
delivered to streety, putters, and starm sewers thzt
trenspart runcd downetrezm more repidly. Travel--
time through the watershed in penerelly decressed.

Channel zhape end-flow patierns

In small non-urban wetersheds, muzh of the travel
‘time results from overland flow in upstresm zrexs,

. Typiczlly, urbanizstion reduces overland flow lengths
by tonveying starm runcf Into 2 chennel 25 soon =S
possible. Sinee chonne] designy hzye effeiant
hydraulic rharzcteristies, nmef flow velecity

-Increases and orzvel thme decreesex, .

Slope

Slopes mzy be increased or decressed by
urbanization, depending on'the extent of st preding
or the extent v which storm sewers znd strest

ditzhes zre used in the desipn of the water

210-VI-TR-53. Second E4. June 1585)

mznagement system. Slope will tend tn incresza
when chonnels zre straightened and decrpass when
pveriznd flow it diremted Lhraug-h SIOrm Sewers,

sireet gurters, god diversions,

Computatmn of tmvel time and
tune of concentration

Watar moves through 2 watershed 2s sheet fiow,
shallow eoncentrated flow, open thanne] flow, or
some cornbinztion of these. The type that serurs is =
funetion of the smuveyanes system ang is best
detarmined by eld inspection i

Travel time (Ty) is the rztio of flow lenpth to fow
velocity: _

T
—— [Eg. 3-1]
T =0 v
where
» Ty = travel tme (Rrl
* o L= flow length {fth
¥ = gverzge velocity {fi/s), and
3500 = conversicn factor from seconds to hours. .

Time of coneentr=tion (T:) iz the sum of Ty velees for
the vzrious ronsacutive flow segments:

TE = T;l - ng Ll Tg_m [Eq.3-EI
where
Te = time of concemtration (hr) and
m = pumber of {low segments.
3.1
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Date: 2/21/2012 1339-351-11-02 Date:2.- 2R-12
SHEET FLOW VELOCITY
Determine Py 24
i= b
(t. +d)°
Where: i= rainfall intensity (in‘hr)
b= constant for Denton County =
d= constant for Denton County =
e= constant for Denton County = :
ts=  storm duration {min) = L1440
= 031 i
Pya= T34 in (Ref2)
Calculate t,:
Case 1: Case 2:
n= 0.24 = 0.24
= 500 L= 600
P2‘24 = 73 P2,24 = 7.3
= 0.04 = 0.04
.= 043 hr t,= 050  hr
25.88 min 29.94 min
Case 3: Case 4
n= 0.24 n= 024
= 120 = 126
P2’24 = 73 P2!24 = 7.3
= 0.25 = 0.25
1= 007 hr t, = 0.07 hr
397 min 4,13 min

Insert TR-55 reference page 3

PiiSelid wasteiCity of Farmers Branch\Expansion 2009Part T-SDFMAppencix IIFIF-D\ Weaver Boos Consultants, LLC-Southwest
Soit Loss XL IHF-D-20 Rev 0, 2/21/2012




Sheat flow . whare

Shest flew i flow over plane surfaces, It uspally
cecurs in the headwaier of strezme, With shest flow,

T; = travel time (hr).
n = Manning’s roughness coefficient (table 3.1},

L = fiow length (fr)

the friction vahie (Manning's n) is xn efertive
rouphness coeficlent that includes the efect of Py = 2.ywear, 24-hour reinfall (in), and
$ = slope of hydrzalic prads line fland slope,

rzindrop fmpeer drag over the plane surfae:
fr'fry

pbstacles sueh 28 ftier, erdp ridges, znd rocks: and
erpsion and transportation of sediment. Thesa n .
valves zre for very shaflow flew deprhs of about 0.1 This simplified form of the Mansing's kinematie
foot ar sa, Tzble &] pives Maonning's n values for ° solution is based on the following: (1) shallow stegdy:
theat flow for varipus surface conditions, uniform flow, {2) eonswant intensity of rainfall exrecs
_ - (that part of 2 rein availzble for runof, (2) rainfa))
For sheet [léw of Jess than 300 feet, use Manning's ‘durztion of 24 hours, znd (£) minor effect of
kinémarie solution {Overton and Meadows 15376) inflltration on travel time: Rzinfall depth can be
compute Ty . obtained from appendiz E.
T = .n.um (nL0& . [Eq. 35
(Po)s g0d - Shellow conzentrated flow

After 3 maximum of 300 feet, theet flow usually
becomes shallewr concentrzted flow, The averzpe
’ velopity for this flow czn be determinad from figure
~ | -. Tabls 3.1.—Foughness coefficients (Menning's ) for -1, In which sverzge valocity is 2 function of
e e T . xheet flow watercourse slope and type of channel: Ene clbnes
T e : less than 0.005 fr/ft, wse equations piven in appendix
S Surfaze descriprion n! F for Bgure 8-1. Thlage tzn affect the direction of .
- ', shallow coneentrated flow. Flow may not always be'
directly dowm the wetershed slope if tillape runs

. . Smooth surfaces (eoncrets, axphalt, prevel, or * across the slops.
g.011

bzr! Snﬂ) ---------- Shanusaasm satshemhcantamdng
e . After determining average velodty in fipure 3-1, use
Fallew [no mesidue) .o ociccvininnnens vesnenan  OBE equation &1 to estimate trzvel time for the shalow
Cuitivated solls eonezntrated fow segment.
Rexidus eover S20% .iviersiorinrsnencnes 0.0
Residue tover 32 vivvireenrnrinrrannans B.17 -
A : Open channels
- Qe
Short press prefie oocvccricrcnrenians veer BI8 Open channels zre dxsumed to begin where swveved
Dense pressea? ... ......... v veseranreas nzg. rross section Informmation hzs been pbteined, where
ol qrriider e o 1L U .04l channels zre vizible on peral phutbgﬁphs, or where
b " blug lines (indicating streams) appeer on Unitad
R-:-ﬂg'ﬁ [ﬂam R N T T Naxmn D-B a SELEE &Qlogi:al Smigy [Usssi quadrmg-le ShEEL'S-
Wonds! Mannping’s equation or waler surface profile |
Light underbrmch. . ovviv v e svanneeeans .o 1.4Da infermation c2n be used 0 E.mﬂe average dow
Dense underbrush........ ................ 022 ' velocky. Aversge fiow velocity is usuelly determined
] ' for bank-full el=vedion,

"The n values 2re 3 composie of ndorselien rampusd by Enpman

11ERS

?neludes species such 55 wrepng loveprass, blueprzse, bufcls
grest, blup prema premd, and nebive piess mustoree

TWhen selaCURp N, czmmiger veer tb @ hmght ol sbowt B R This
& the pofy par al the plamt rover thz! w1l phstner shast fiev,

(T10-V]-TR-ES, Sacoad Ed., Juns 1355 3.3
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Prep By: CRM
Date: 2/21/2012

CAMELOT LANDFILL
1339-351-11-02
SHEET FLOW VELOCITY

Calculate the design 25-year frequency for each condition:
= CiA

Where: = flow rate {cfs)
= runoff coefficient
i= rainfall intensity (in/hr}
= drainage area (ac)

—
Il
o
—_
e
+
=N
Ry
w

Where: i= rainfall intensity (in/hr)
b= constant for Denton County
d= constant for Denton County
g= constant for Denton County

= time of concentration (min}

Chkd By: geg
Date: Z-28-12,

For a unit width of final cover, the flow lengths shown on sheet TIIF-D-7 for each

case is used.

A=[ Length (ft) x Width (ft) ] / 43560 = acres

Weaver Boos Consultants, LLC-Southwest

Case 1: Case 2:
C= 0.7 C= 0.7
t,= 25.88  min t,= 2994 min
i= 5.68  in/hr i= 521  in/hr
Length: 500.00 ft Length: 600.00 ft
A 0.0115 ac A (.0138 ac
| = 0.046  cfs 1 | o= 0.050  cfs |
Case 3: Case 4;
= 0.7 C= 0.7
.= 397  min t, = 4.13  min
i= 12.54  in/hr i= 1242  in/hr
Length:  120.00 ft Length: 126.00 ft
A 0.0028 ac ‘ A 0.0029 ac
I o= 0.024  ofs } i = 0.025  ofs !
P\Solid waste\City of Farmers BranchiExpansion 20094Part 13-SDP\Appendix HIFHIF-DA IIF-D-23

Soil Loss. XLS

Rev 0,2/21/2012




Prep By: CRM
Date: 2/21/2012
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CAMELOT LANDFILL
1339-351-11-02
SHEET FLOW VELOCITY

Approximate depth of flow:
Using Manning's Equation
V= 149/ny*" 8"
Q=VA = V=Q/A
A=yx1 (assumingunit width of flow)
substituting for V

Qiy = 1.49/my™* s"*

Q= 149y ¥ s"

Chkd By:_ €
Date: 2-28-12

solve fory
y= (Qn/1.49 S04
y= (Qn/1.498%%)
Case 1: Case 2:
= 0.046 cfs Q= 0.050 cfs
n= 0.24 = 0.24
= 0.04 ffi = 0.04 ft'f
e 0.138  ft i i = 0.146 ft |
Case 3: Case 4
= 0.024 cfs = 0.025 cfs
n= 0.24 n= 024
= 025 ft'f = 025 fi/ft
y= 0.054 ft | I vy= 0.056 |

HIF-D-24

Weaver Boos Consultants, LLC-Southwest
Rev 0, 2/21/2012




Date: 2/21/2012

V=

0.046
0.138

QA

cfs
sf

CAMELOT LANDFILL
1339-351-11-02
SHEET FLOW VELOCITY

Determine sheet flow velocity:

0.33

0.050
0.146

(assurne unit flow width for the flow area, A)

cfs
sf

0.024
0.054

cfs
sf

0.34

ft/s

0.45

ft/s

0.025
0.056

cfs
sf

PASolid waste\City of Farmers Branch\Expansion 2609\Pan 111-8DPAppendix TERINE-DA

0.45

ft/s

Permissible non-erodible velocity is 5.0 ft/s. Therefore, expected sheet
flow velocity is acceptable on the final cover system top and side slopes.

Chkd By: 2¢€
Date: 2-28-12

Weaver Boos Consultants, LLC-Southwest
Rev {, 2/21/2012
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162.4 to 164.2

Add or reshape the mulch sod to meet the requirements of Section
162.3.B, “Finishing.”

B. Finishing. Smooth and shape the area after planting to conform to the
desired cross sections. Spread any excess soil uniformly over adjacent
areas or dispose of the excess soil as directed.

C. Straw or Hay Mulch. Apply straw or hay mulch for “Spot Sodding”
and “Mulch Sodding™ uniformly over the area as shown on the plans.

Apply straw mulch at 2 to 2-1/2 tons per acre. Apply hay mulch at
1-1/2 to 2 tons per acre. Use a tacking method over the mulched area.

162.4. Measurement. “Spot Sodding,” “Block Sodding,” and “Straw or
Hay Mulch” will be measured by the square yard in its final position.
“Mulch Sodding” will be measured by the square yard in its final position
or by the cubic yard in vehicles as delivered to the planting site.

162.5. Payment. The work performed and materials furnished in
accordance with this Item and measured as provided under “Measurement™
will be paid for at the unit price bid for “Spot Sodding,” “Block Sodding,”
“Straw or Hay Mulch,” or “Mulch Sodding.” This price is full
compensation for securing a source, excavation, loading, hauling, placing,
rolling, finishing, furnishing materials, equipment, labor, tools, supplies,
and incidentals. Fertilizer will not be paid for directly but will be subsidiary
to this Item.

Unless otherwise specified on the plans, water, except for that used for
maintaining and preparing the sod before planting, will be measured and
paid for in accordance with Item 168, “Vegetative Watering.”

ITEM 164
SEEDING FOR EROSION CONTROL

164.1. Description. Provide and install temporary or permanent seeding
for erosion control as shown on the plans or as directed.

164.2. Materials.

A. Seed. Provide seed from the previous season’s crop meeting the
requirements of the Texas Seed Law, including the testing and labeling
for pure live seed (PLS = Purity x Germination). Furnish seed of the
designated species, in labeled unopened bags or containers to the
Engineer before planting. Use within 12 mo. From the date of the

HIF-D-27




164.2 to 164.2

analysis. When Buffalograss is specified, use seed that is treated with
KNO; (potassium nitrate) to overcome dormancy.

Use Tables 1 through 4 to determine the appropriate seed mix and rates
as specified on the plans.

[IIF-D-28




164.2 to 164.2

Table 1
Permanent Rural Seed Mix
District Clay Soils Sandy Soils
Plz:lltding Species and Rates Species and Rates
Dates (Ib. PLS/ac.) (Ib. PLS/ac.)
1 (Paris) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Sideoats Grama (Haskell) 3.2 | Bermudagrass 1.5
May 15 | Bermudagrass 1.8 | Bahiagrass (Pensacola) 6.0
Little Bluestem Nativey 1.7 | Sand Lovegrass 0.6
Ilinois Bundleflower 1.0 | Weeping Lovegrass (Brmclo) 0. 8
' mhpariidee Pea_

| (Ft. Worth)

Green Sprangletop 0.3
Sideoats Grama El Reno) 2.7
Bermudagrass 0.9
Little Bluestem (Native) 1.0
Blue Grama (Hacmta) 0.9

Green prangletop

Sand Lovegrass
Bermudagrass

Weeping Lovegrass (Emelo)
Sand Dropseed

3 (Wichita Green Spra.ngletop o
Falls) | Sideoats Grama (ElReno) 2.7 | Bermudagrass 1.2
Feb. 1 — | Bermudagrass 0.9 | Sand Dropseed 0.4
May 15 | Buffalograss (Texoka) 1.6 | Sand Bluestem 2.4
Western Wheatgrass 2.1 | Sand Lovegrass 0.3
Blue Grama (Hachita) 0.6 | Weeping Lovegrass (Emmelo) 0.6
INinois Bundleflower 1.0 | Purple Prairieclover 0.5
4 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Amarillo) | Sideoats Grama (& Reno} 3.6 | Weeping Lovegrass (Emelo) 0.8
Feb. 15— | Blue Grama (Hachita) 1.2 | Blue Grama (Hachita) 1.0
May 15 ; Buffalograss (Texoka) 1.6 | Sand Dropseed 0.3
Illinois Bundleflower 1.0 | Sand Bluestem 1.8
_ Purple Prairieclover 0.5
5 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Lubbock) | Sideoats Grama (E1Reno) 3.6 | Weeping Lovegrass (Emeto) 0.8
Feb. 15 — | Blue Grama (Hachita) 1.2 | Blue Grama (Hachita) 1.0
May 15 | Buffalograss (Texoka) 1.6 | Sand Dropseed 0.3
Hlinois Bundleflower 1.0 | Sand Bluestem 1.8
Purple Prairieclover 0.5
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Table 1 (continued)
Permanent Rural Seed Mix

District Clay Soils Sandy Seils
PI::t(:n g Species and Rates Species and Rates
Dates (Ib. PLS/ac.) (Ib. PLS/ac.}

6 (Odessa) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Sideoats Grama (Haskell) 2.3 | Blue Grama 0.8
May 15 | Blue Grama (Hachita) 0.8 | Sand Dropseed 0.4

Alkali Sacaton 0.4 | Weeping Lovegrass (Emelo) 0.6
Galleta 2.1 | Indian Ricegrass 3.0
Illinois Bundleflower 1.0 | Purple Prairieclover 0.5
T Green Sprangletop 0.3 | Green Sprangletop 0.3

(San Angelo} | Sideoats Grama (Haskell) 2.7 | Sideoats Grama (Haskely 2.7

Feb. 1~ | Buffalograss (Texoks) 1.6 | Weeping Lovegrass (Emelo) 0.6

May 1 Little Bluestemn (Native) 1.7 | Sand Dropseed 0.4
Blue Grama (Hachita) 0.9 | Purple Prairieclover 0.5
Galleta 1.6
[llinois Bundleflower 1.0

8 (Abilene) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 ~ | Sideoats Grama MHaskell) 2.7 | Sand Bluestem 3.0
May 15 | Blue Grama (Hachita) 0.9 | Weeping Lovegrass (Emmeto) 1.2

Galleta 1.6 | Sand Dropseed 0.5
Buffalograss (Texoka) 1.6 | Purple Prairieclover 0.5
Little Bluestem (¥ativey 1.7
lllinois Bundleflower 1.0
9 (Waco) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb.1— | Bermudagrass 1.2 | Bermudagrass 24
May 15 | Sideoats Grama (Haskel) 3.6 | Sand Dropseed 0.5
Little Bluestem (Nativey 2.0 |-Weeping Lovegrass (Emmeio) 0.8
Iilinois Bundleflower 1.0 | Partridge Pea 1.0

10 (Tyler) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Bermudagrass 1.8 | Bermudagrass 1.8
May 15 Babjagrass (Pensacola) 9.0 Ba.hjagrass (Pensacola) 9.0

Sideoats Grama (Heskell) 2.7 | Weeping Lovegrass Emelo) 0.5
Illinois Bundleflower 1.0 | Sand Lovegrass 0.5
Lance-Leaf Coreopsis 1.0
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Table 1 (continned)
Permanent Rural Seed Mix

Districet Clay Soils Sandy Seils
PI::t(:ng Species and Rates Species and Rates
Dates (Ib. PLS/ac.) {ib. PLS/ac.)

11 (Lutkin) | Green Sprangletop 0.3 | Green Sprangietop 0.3
Feb. 1 — | Bermudagrass 1.8 | Bermudagrass 21
May 15 | Bahiagrass (Pensacola) 9.0 | Bahiagrass (Pensacola) 9.0

Sideoats Grama (Haskell) 2.7 | Sand Lovegrass 0.5
lilinois Bundleflower 1.0 | Lance-Leaf Coreopsis 1.0
12 - Green Sprangletop 0.3 | Green Sprangletop 0.3

(Houston) | Bermudagrass 2.1 | Bermudagrass 24
Jan. 15 — | Sideoats Grama (Haskell) 3.2 | Bahiagrass (Pensacola) 10.5
May 15 | Little Bluestem (Native) 1.4 | Weeping Lovegrass (Emelo) 0.5

Hlinois Bundleflower 1.0 | Lance-Leaf Coreopsis 1.0
13 Green Sprangletop 0.3 | Green Sprangletop 0.3

(Yoakum) | Sideoats Grama (Haskell) 3.6 | Bermudagrass 1.8
Jan. 15— | Bermudagrass 1.8 | Bahiagrass (Pensacola) 6.0
May 15 | Little Bluestem (Native) 1.4 | Sand Lovegrass 0.6

Hiinois Bundleflower 1.0 | Weeping Lovegrass (Ermelo) 0.6
Partridge Pea 1.0

14 (Austin) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Bermudagrass 0.9 | Bermudagrass 2.4
May 15 | Sideoats Grama (Haskell) 2.7 | Weeping Lovegrass (Ermelo) 0.8

Little Bluestem (vativey 1.0 | Sand Lovegrass 0.8
Blue Grama (Hachita) 0.9 | Partridge Pea 1.0

[linois Bundieflower 1.0
15 (San | Green Sprangletop 0.3 | Green Sprangletop 0.3
Antonio) |Bermudagrass 1.2 | Bermudagrass 1.8
Feb. 1 - | Sideoats Grama (Haskell) 2.7 | Lehmanns Lovegrass 0.6
May 1 Little Bluestem (Native) 1.4 | Sand Lovegrass 0.6
Plains Bristlegrass 1.2 | Buffelgrass (Common) 0.4
Illinois Bundleflower 1.0 | Partridge Pea 1.0

16 (Corpus | Green Sprangletop 0.3 | Green Sprangletop 0.3
Christi) | Sideoats Grama (Haskelly 2.7 | Bermudagrass 1.8
Jan. 1 — | Bermudagrass 1.8 | Buffelgrass (Common) 0.4
May 1 Buffalograss (Texoka) 1.6 | Sand Lovegrass 0.6

Plains Bristlegrass 1.2 | Lehmanns Lovegrass 0.6
Illinois Bundleflower 1.0 | Purple Prairieclover 0.5
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Table 1 (continned)
Permanent Rural Seed Mix

District Clay Seils Sandy Soils
Pl:::fing Species and Rates Species and Rates
Dates (Ib. PLS/ac.) (ib. PLS/ac.)

17 (Bryan) | Green Sprangletop (.3 | Green Sprangietop 0.3
Feb. 1 — | Bermudagrass 1.5 | Bermudagrass 1.5
May 15 | Sideoats Grama (Haskell}) 3.6 | Bahiagrass (Pensacola) 7.5

Little Bluestém (ativey 1.7 | Weeping Lovegrass (Ermelo) 0.6
IHinois Bundleflower 1.0 | Sand Lovegrass 0.6
' ' Lance-Leaf Coreopsis 1.0

18 (Dallas) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb.1— |Bermudagrass 1.2 | Bermudagrass 1.8
May 15 | Sideoats Grama (ElReno) 2.7 | Weeping Lovegrass (Emmelo) 0.6

Little Bluestem ativey 2.0 | Sand Lovegrass 0.6
Buffalograss (Texoka) 1.6 | Sand Dropseed 0.4

[llinois Bundleflower 1.0 | Parfridge Pea 1.0

19 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Atlanta) |Bermudagrass 2.4 | Bermudagrass 2.1
Feb. 1 — | Sideoats Grama (Haske) 4.5 | Bahiagrass (pensacola) 7.5
May 15 | Illincis Bundleflower 1.0 | Sand Lovegrass 0.6
Lance-Leaf Coreopsis 1.0

20 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Beaumont) | Bermudagrass 2.7 | Bermudagrass 2.1
Jan. 15— | Sideoats Grama (Haskel) 4.1 | Bahiagrass (Pensacola) 7.5
May 15 | Ilinois Bundleflower 1.0 |Sand Lovegrass 0.6
Lance-Leaf Coreopsis 1.0

21 (Pharr) | Green Sprangletop =~ 0.3 | Green Sprangletop 0.3
Jan. 15— | Sideoats Grama (askell) 3.6 | Bermudagrass 1.8
May 15 | Plains Bristlegrass 1.2 | Buffelgrass (Common) 0.4

Buffalograss (Texoka) 1.6 | Sand Dropseed 0.4
Bermudagrass 1.2 | Lehmanns Lovegrass 0.6

lllinois Bundleflower 1.0 | Purple Prairieclover 0.5

22 (Laredo) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Jan. 15 — | Sideoats Grama (askell) 3.6 | Bermudagrass 1.8
May 1 Bermudagrass 1.2 | Buffelgrass (Common) 0.4
Buffalograss (Texoka) 1.6 | Sand Dropseed 0.4

Plains Bristlegrass 1.2 | Lehmanns Lovegrass 0.6

Hlinois Bundleflower 1.0 ! Purple Prairieclover 0.5
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Table 1 (continued)
Permanent Rural Seed Mix

District Clay Seils Sandy Soils
Pl::tding Species and Rates Species and Rates
Dates (Ib. PLS/ac.} (Ib. PLS/ac.)
23 Green Sprangletop 0.3 | Green Sprangletop 0.3
{Brownwood) | Sideoats Grama (Haskell) 2.7 | Bermudagrass 1.8
Feb. 1 - | Bermudagrass 0.6 | Weeping Lovegrass (Emelo) 0.6
May 15 | Blue Grama (Hachita) 0.9 | Sand Lovegrass 0.6
Galleta 2.1 | Sand Dropseed 0.4
Hlinois Bundleflower 1.0 | Purple Prairieclover - 0.5
24 (E1 Green Sprangletop 0.3 | Green Sprangletop 0.3
Paso) Sideoats Grama @uey 2.7 | Sand Dropseed 0.4
Feb. 1 — | Blue Grama (Hachita) 0.9 | Lehmanns Lovegrass 0.9
May 15 | Galleta 2.1 | Blue Grama (Hachits) 1.0
Alkali Sacaton 0.4 | Indian Ricegrass 1.6
Hlinois Bundleflower 1.0 | Purple Prairieclover 0.5
25 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Childress) | Sideoats Grama (Bl Reno) 2.7 | Weeping Lovegrass (Emelo) 1.2
Feb. 1 — | Blue Grama (Hachita) 0.9 | Sand Dropseed 0.5
May 15 | Western Wheatgrass 2.1 | Sand Lovegrass 0.8
Galleta 1.6 | Purple Prairieclover 0.5
[Hlinois Bundleflower 1.0
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Green Sprangletop 0.3

Sideoats Grama (E] Reno) 3.6
Bermudagrass

Table 2
Permanent Urban Seed Mix
District and Clay Soils Sandy Soils
Planting Species and Rates Species and Rates
Dates (Ib. PLS/ac.) (Ib. PLS/ac.)
1 (Paris) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 - | Bermudagrass 2.4 | Bermndagrass 5.4
_May 15 | Sideoats Grama (Haskell) 4.5 |

rleto |
Sideoats Grama (5! Reno)
Bermudagrass

STeen etop “Oreen sprangletop
Falls) Sideoats Grama (£l Reno) 4. 5 Sideoats Grama (FlRess) 3.6
Feb. 1 — | Bermudagrass 1.8 | Bermudagrass 1.8
May 15 ! Buffalograss (Texoksy 1.6 | Sand Dropseed 0.4
4 (Amarillo) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 15— | Sideoats Grama (ElReno) 3.6 | Sideoats Grama (ElRenoy 2.7
May 15 Bhie (Grama (Hachita) 1.2 | Blue Grama (Hachita) 0.9
Buffalograss (Texoka) 1.6 | Sand Dropseed 0.4
Buffalograss (Texoka) 1.6
5 (Lubbock) | Green Sprangletop 0.3 | Green Sprangletop 03
Feb. 15— | Sideoats Grama (£ Reno) 3.6 | Sideoats Grama (El Reno) 2.7
May 15 Blue Grama (Hachita) 1.2 | Blue Grama (Hachita) 0.9
Buffalograss (Texoks) 1.6 | Sand Dropseed 0.4
Buffalograss (Texoka) 1.6
6 (Odessa) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Sideoats Grama (Haskell) 3.6 | Sideoats Grama (Haskety 2.7
May 15 | Blue Grama (Hachit)) 1.2 | Sand Dropseed 0.4
Buffalograss (Texoka) 1.6 | Blue Grama (Hachita) 0.9
| Buffalograss (Texoka) 1.6
7 Green Sprangletop 0.3 | Green Sprangletop 0.3
(San Angelo) | Sideoats Grama (Haskell) 7.2 | Sideoats Grama (Haskel) 3.2
Feb.1- | Buffalograss (Texckay 1.6 | Sand Dropseed 0.3
May 1 Blue Grama (Hachita) 0.9
Buffalograss (Texoka) 1.6
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Table 2 (continued)
Permanent Urban Seed Mix

District and

Clay Soils

Sandy Seils

Planting Species and Rates Species and Rates
Dates (Ib. PLS/ac.) {Ib. PLS/ac.)

8 (Abilene) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1- Sideoats Grama (Hasketl) 3.6 | Sand Dropseed 0.3
May 15 Blue Grama (Hachita) 1.2 | Sideoats Grama (Haskel) 3.6

Buffalograss (texokay 1.6 | Blue Grama (Hachita) 0.8

‘ Buffalograss (Texoka) 1.6

9 (Waco) | Green Sprangletop 0.3 | Green Sprangletop 0.3

Feb. 1 — | Bermudagrass 1.8 | Buffalograss (Texoka) 1.6

May 15 | Buffalograss (Texckay 1.6 | Bermudagrass 3.6

Sideoats Grama Hasketl) 4.5 | Sand Dropseed 0.4

10 (Tyler) | Green Sprangletop 0.3 | Green Sprangletop 0.3

Feb. 1 - | Bermudagrass 2.4 | Bermudagrass 54
May 15 Sideoats Grama (Haskel) 4.5

11 (Lufkin) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 - | Bermudagrass 2.4 | Bermudagrass 54
May 15 Sideoats Grama (Haskell) 4.5

12 Green Sprangletop 0.3 | Green Sprangletop 0.3

{(Houston) | Sideoats Grama (Heskell) 4.5 | Bermudagrass 5.4
Jan. 15~ | Bermudagrass 24
May 15

13 Green Sprangletop 0.3 ; Green Sprangletop 0.3

(Yoakum) | Sideoats Grama (Haskell) 4.5 | Bermudagrass 54
Jan. 15— | Bermudagrass 24
May 15 .

14 (Austin) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 ~ | Bermudagrass 2.4 | Bermudagrass 4.8
May 15 Sideoats Grama (Haskell) 3.6 | Buffalograss (Texoka) 1.6

Buffalograss (Texokz) 1.6
15 (San | Green Sprangletop 0.3 | Green Sprangletop 0.3
Antonio) | Sideoats Grama (Haskel) 3.6 | Bermudagrass 4.8
Feb.1- | Bermudagrass 2.4 | Buffalograss (Texoka) 1.6
May 1 Buffalograss (Texoka) 1.6

16 (Corpus | Green Sprangletop 0.3 | Green Sprangletop 0.3
Christi) Sideoats Grama (Haskell) 3.6 | Bermudagrass 4.8
Jan. 1 - | Bermudagrass 2.4 | Buffalograss (Texoka) 1.6

May 1 Buffalograss (Texoka) 1.6
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Table 2 (continued)
Permanent Urban Seed Mix

District and Clay Soils Sandy Soils
Planting Species and Rates Species and Rates
Dates (Ib. PLS/ac.) (1b. PLS/ac.)

17 (Bryan) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 — | Bermudagrass 2.4 | Bermudagrass 5.4
May 15 Sideoats Grama (Haskell) 4.5

18 (Dallas) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb.1— | Sideoats Grama (£l Reno) 3.6 | Buffalograss (Texcka) 1.6
May 15 Buffalograss (Texoks) 1.6 | Bermudagrass 3.6

Bermudagrass 2.4 | Sand Dropseed 0.4

19 (Atlanta} | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1 - | Bermudagrass 2.4 | Bermudagrass 5.4
May 15 Sideoats Grama (Haskell) 4.5

20 Green Sprangletop 0.3 | Green Sprangletop 0.3
(Beaumont) | Bermudagrass 2.4 | Bermudagrass 5.4
Jan. 15— | Sideoats Grama (askell} 4.5
May 15

21 (Pharr) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Jan. 15— | Sideoats Grama (Hasketl) 3.6 | Buffalograss (Texoka) 1.6
May 15 Buffalograss (Texoka) 1.6 | Bermudagrass 3.6

Bermudagrass 2.4 | Sand Dropseed 0.4

22 (L.aredo) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Jan. 15 — | Sideoats Grama Haskell) 4.5 | Buffalograss (Texoka) 1.6
May 1 Buffalograss (Texoksy 1.6 | Bermudagrass 3.6
Bermudagrass 1.8 | Sand Dropseed 0.4

23 Green Sprangletop 0.3 | Green Sprangietop 0.3
(Brownwood) | Sideoats Grama (Haskell) 3.6 | Buffalograss (Texoka) 1.6
Feb. 1 — | Bermudagrass 1.2 | Bermudagrass 3.6
May 15 Blue Grama (Hachita) 0.9 | Sand Dropseed 0.4
24 (E1Paso) | Green Sprangletop 0.3 | Green Sprangletop 0.3
Feb. 1~ | Sideoats Grama utte) 3.6 | Buffalograss (Texoks) 1.6
May 15 | Blue Grama (Hachita) 1.2 | Sand Dropseed 0.4
Buffalograss (Texoks) 1.6 | Blue Grama (Hachita) 1.8

25 Green Sprangletop 0.3 | Green Sprangletop 0.3

(Childress) | Sideoats Grama (Bl Reno) 3.6 | Sand Dropseed .4
Feb. 1 — | Blue Grama (achita) 1.2 | Buffalograss (Texoka) 1.6
May 15 Buffalograss (Texcksy 1.6 | Bermudagrass 1.8
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Temporary Cool Season Seeding

Districts Dates Seed Mix and Rates (Ib./ac.)
Paris (1), Amarillo (4), September 1 — | Tall Fescue 4.5
Lubbock (5), Dallas (18) November 30 Western Wheatgrass 5.6
Wheat (Red, Winter) 34
Odessa (6), San Angelo (7), El | September 1 — | Western Wheatgrass 8.4
Paso (24) November 30 Wheat (Red, Winter) 50
Waco (9), Tyler (10), Lufkin September 1 — | Tall Fescue 4.5
(11), Austin (14), San Antonio | November 30 QOats 24
(15), Bryan (17), Atlanta (19) Wheat 34
Houston {12), Yoakum (13), September 1 — | Oats 72
Corpus Christi (16) Beaumont | November 30

| September 1

November 30

.. Se s

Western Wheatgrass
Cereal Rye

B. Fertilizer. Use fertilizer in conformance with Article 166.2,

“Materials.”

C. Vegetative Watering. Use water that is clean and free of industrial
wastes and other substances harmful to the growth of vegetation.

D. Maulch.

1. Straw or Hay Mulch. Use straw or hay mulch in conformance
with Article 162.2.E, “Mulch.”

2. Cellulose Fiber Mulch. Use only cellulose fiber mulches that are
on the approved list published in “Field Performance of Erosion
Control Products,” available from the Maintenance Division.
Submit 1 full set of manufacturer’s literature for the selected
material. Keep mulch dry until applied. Do not use molded or

rotted material.

E. Tacking Methods. Use a tacking agent applied in accordance with the
manufacturer’s recommendations or a crimping method on all straw or
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PERMITTED CONDITION HYDROLOGIC CALCULATIONS

Appendix IIIF-E presents the hydrologic calculations for the updated permitted conditions
summarized on the Sheet IIIF-E-16 and Sheet [lIF-E-17 drawings. The following
summarizes the content of this appendix:

e Precipitation data are provided on page IIIF-E-3.

e Precipitation loss information is included on pages [1IF-E-4 through IIIF-E-9.

o IHydrograph development information is presented on IIIF-E-10 through IIIF-E-19.

e A comparison between the existing permitted, updated permitted, and proposed
drainage conditions is presented in Section 4 of Appendix IIIF — Drainage Design
Report.

e The HEC-1 output for the 25-year storm event for the updated permitted
conditions is presented on IITF-E-20 through HIF-E-109.
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Prep By: CRM CAMELOT LANDFILL Chkd By: gcé
Date: 2/21/2012 1339-351-11-02 Date: 2 ~2¢,-12-

HYPOTHETICAL STORM DATA

Hypothetical Storm Data

Precipitation data taken from TP-40 and Hydro 35 rainfall data.

Time I 5 min 15 min 60 min 2 hr 3hr 6 hr 12 hr 24 hr
25-Year Event 0.74 1.57 3.19 4.18 4.52 547 6.43 7.44
100-Year Event 0.88 1.87 4.30 545 5.75 6.80 830 9.45

TP-40 (LS. Department of Commerce, May 1961 ) was used 1o identify precipitation values
for storm durations ranging from 60 minutes to 24 hours.

Hydro 35 (National Oceanic and Aimospheric Administration, June 1977 ) was used to estimate
precipitation for the 5 minute and 15 minute duration storm events.

Weaver Boos Consultants, LLC-Soutlnvest

PASolid waste\City of Farmers Branch\Expansion 2009\2art JI-SDP\Appendix [FILTF-E\
HIF-E-3 Rev 0, 2/2172012

25 and 100 year storm data
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Prep By: CRM CAMELOT LANDFILL Chkd By: geg

Date: 2/21/2012 1339-351-11-02 Date: 2-2@-12
PRECIPITATION LOSS DATA
Required: Determine the SCS curve numbers for both on-site and off-site drainage areas

for use in the HEC-1 analysis.

References: 1. Dodson's and Associates, Inc., ProHec-1 Plus Program Documentation, 1995.
2. United States Department of Agriculture, National Resource Conservation Service,
Web Soil Survey for Hill County, Texas ( http://websoilsurvey.nres.usda.gov ).
3. The Hydrologic Evaluation of Landfill Performance (HELP) Model - Engineering
Documentation for version 3. EPA/600/R-94/168b, September 1994.

Note: Approximate non landfill areas within the permit boundary on SCS map (page HIF-A-5).

Solution: Based on the soil survey information found in Ref. 2, hydrologic group D soils
predominate the soils within the permit beundary drainage area (see pages
[IIF-A-5 through HIF-A-7).

Offsite areas O3, 04, and O5 and several onsite areas (CH2, CH3, CH4, CH4A, CHS5, CHe,
CH7A, CH7B, CH9, CH10, CH11, N1, N12, N13, N14, N15, N16, N17, N18§, N19, S1,
82, 83, 54, and 55) were considered pasture land or range in fair condition. A

curve number was selected using the table on page II1F-E-6.

{ Use: CN=284 |

Curve numbers for offsite areas O1, O1A, and O2 were calculated using an area-weighted
average of rural and urban land uses, including pasture or range in fair condition, 1/4

acre average residential lots, and industrial districts. The calculated composite curve
numbers are shown below.

Use: CN =87 [forarea Ol
Use: CN =85 [{forarea QlA
Use: CN=85 [{forareaO2

The final cover system was assumed to be In place and the erosion layer will control
precipitation loss. A curve number that is corrected for the surface slope of the erosion layer
may be computed first using the chart on page HIF-E-7 to select an un-adjusted curve numbe
Calculate the adjusted curve number using equation 34 from Ref. 3 {see page IIIF-E-7).

CN =100-(100-CNy, ) * (L 2/ 8 )~ (CN ;)

Use: CNpy,=84, L’ = (500/500), S = (.02/.04)  [for top dome surfaces
Use: CONy,=84,L" =(120/500), 8" = (20/.04) [for side slopes

Calculate: CN =84 gfor top dome surfaces
Calculate: CN =86 ffor side slopes

The pond areas are assumed to collect all precipitation for their areas:

| Usee  CN=100 {

Weaver Boos Consultants LLC-Southwest

P:ASolid wasle\City of Farmers Branct\Expansion 2009 Part ITI-SDP\Appendix IIIFIIF-E\ Rev. 0, 2/21/2012
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CHAPIER 5. Precipitaiion Losses

Foge 5-12

TABLE 5.3 Values of SCS

Curve Number for Rural Areas

Source: [McCuen, 1982]

Initial and Uniform Loss
Rate

Hydrologic Scil Group
Land Use Description A B C D
Fallow:
Straight Row{ 77 86 91 94
Row Crops: . i
Straight Row, Poor Condition 72 81 88 91
Straight Row, Good Condition| 67 78 83 89
Contoured, Poor Condition 70 79 84 88
Contoured, Good Condition 65 75 82 86
Conitoured and Terraced, Poor 66 74 20 82
Condition
Contoured and Terraced, Good Condition] 62 71 78 81
Small Grain:
Straight Row, Poor Condition] 65 76 84 38
Straight Row, Geod Condition 63 75 83 87
Contoured, Poor Condition 63 74 82 85
Contoured, Good Condition 61 73 81 84
Contoured and Terraced, Poor  Condition 61 72 79 82
Contoured and Terraced, Good Condition| 59 70 78 81
Close-Seeded Legumes or Rotation Meadow ) :
Straight Row, Poor Condition 66 77 85 89
Straight Row, Good Condition 58 72 81 83
Contoured, Poor Condition 64 75 33 85
Contoured, Goed Conditionn| 55 69 78 83
Ceontoured and Terraced, Poor Condition|{ 63 73 80 83
Contoured and Terraced, Geod Condition 31 ¥4 76 230
Pasture or Range:
Poor Condition| 68 79 86 89 .
Fair Condition 49 65 79 84
Good Condition 39 61 74 80
Contoured, Poor Condition 47 67 81 B8
Contoured, Fair Condition 25 59 75 83
Contoured, Good Condition 6 35 70 79
Meadow, Good Condition a0 58 71 78
Woods or Forest Land:
Poor Condition 45 o6 77 83
Fair Condition 36 60 73 79
. Good Condition| 25 55 70 77
Farmsteads: - 59 74 872 86

An initial less in inches {STRTL) and a constant loss rate {CNSTL)
in inches per hour are specified for this method. All rainfall is
lost untl the volume of initial loss is satisfied. After the initial
loss is satisfied, rainfzll is lost at the constant rate.

This section provides guidance in selecting the values used for
the initial loss and uniform loss rate in two ways:

1. By censulting previous studies of actual rainfall events for a
particular watershed or region.

2

By relatng the parameters to the SCS Curve Number, which
can be estitnated using the information presented earlier in
this chapter.

Previous studies by the U.S. Army Corps of Engineers or other
public agencies ruay provide guidance on selecting appropriate
values for the initial loss and uniform loss rate for a particular
locarion. Tables 5.3 through 5.6 list the values of initial and

durs 1995




loam, and clayey loam as specified by saturated hydraulic conductvity, capillary drive,
porosity, and maximum relative saturation. Two levels of vegetation were described--a
good stand of grass (bluegrass sod) and a poor stand of grass (clipped range). Slopes of
0.04, 0.10, 0.20, 0.35, and 0.50 ft/ft and slope lengths of 50, 100, 250, and 500 ft were
used. Rainfalls of 1.1 inches, 1-hour duration and 2nd quartile Huff distribution and of
3.8 inches, 6-hour duration and balanced distribution were modeled.

The resulting regression equation used for adjusting the AMC-II curve Aumber
computed for default soils and vegetation placed at mild slopes, CNy , is:

(L CNH"O'SI G
CN, = 100 - (100 - CNHQ).-(S'] °
where-
L' = standardized dimensionless length, (/500 ft)
5§ = standardized dimensionless slope, (5/0.04)

This same equation is used to adjust user-specified AMC-II curve numbers for surface
slope conditions by substituting the user value for CN; in Equation 34.

4,2.4 Adjustment of Curve Number for Frozen Soil

: When the HELP program predicts frozen conditions to exist, the value of CNp is
increased, resulting in a higher calculated runoff. Knisel et al. (1985) found that this
type of curve number adjustment in the CREAMS model resulted in improved predictions
of annual runoff for several test watersheds. If the CN, for unfrozen soil is less than or
equal to 80, the CN, for frozen soil conditions is set at 95. When the unfrozen soil CNy,
is greater than 80, the CNy is reset to be 98 on days when the program has determined
the soil to be frozen. This adjustment results in an increase in CN, and consequently a
decrease in S, and S’ (Equations 19, 26, and 30).

From Equations 19 and 21, it is apparent that as §” approaches zero, @ approaches
P. In other words, as S’ decreases, the calculated runoff becomes closer to being equal
to the net rainfall which is most often, when frozen soil conditions exist, predominantly
snowmelt, This will result in a decrease in infiltration under frozen soil conditions,
which has been observed in numerous studies.

4.2.5 Summary of Daily Runoff Computation

The HELP model determines daily runoff by the following procedure:

39
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where

The relationship between CNj , the vegetative cover and default soil texture is shown
graphically in Figure 8. Table 7 gives values of C, C, and C, for the five types of

= AMC-II curve. number for mild slope (unadjusted for slope)
' = regression constant for a given level of vegetation

= regression constant for a given level of vegetation

= regression constant for a given level of vegetation

= infiltration correlation parameter for given soil type

vegetative cover built into the HELP program.

4,23 Adjustment of Curve Number for Surface Slope

A regression equation was developed to adjust the AMC-TI curve number for surface
slope conditions. The regression was developed based on kinematic wave theory where

CURVE NUMBER

100

&4

BO [

80

40

20

0 1 il
1 3 5 7 8 11 13 15
CoS Fs LFS FSL SiL cL . SsC >

SDIL TEXTURE NUMEBER

Figure 8. Relation between SCS Curve Number and Default Soil Texture

Number for Various Levels of Vegetation
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TABLE 7. CONSTANTS FOR USE IN EQUATION 32

Vegetative Cover Co C C,
‘Bare Ground 86,717 -20.80 .-54.94
Poor Grass 93.51 24.85 7192
Fair Grass 90.09 23.73 -158.4
Good Grass 86.72 43.38 -151.2
Excellent (Grass . 83.83 -26.91 -229.4

the travel time of runoff from the fop of a slope to the bottom of the slope is computed

as follows:
A (E)m (H_‘?’_)'m BEx)
o -DPAS n
where
L = runoff travel time (time of concentration), minutes
i = steady-state rainfall intensity (rate), inches/hour
I = steady-state infiltration rate, inches/hour
L = slope length, feet
s = surface slope, dimensionless
n — Manning’s roughness coefficient, dimensionless

A decrease in travel time results in less infiltration because less time is available for
infiltration to occur. - -

_ Using the KINEROS Kinematic runoff and erosion model (Woolhiser, Smith, and
Goodrich, 1990), hundreds of runoff estimates Wwere generated using different
combinations af soil texture class, level of vegetation, slope, slope length, and rainfall
depth, duration and ternporal distribution. Using these estimates, the curve number that
would yield the estimated runoff was calculated from the rainfall depth and the runoff
estimate. These curve numbers were regressed with the slope length, surface slope and

the curve number that would be generated for the soil texture and level of vegetation
placed at a mild slope. The four soil textures used included loamy sand, sandy loam,

33
IIF-E-9




HYDROGRAPH DEVELOPMENT INFORMATION

1IF-E-10




HYDROGRAPH DEVELOPMENT INFORMATION

Landfill Areas

Direct runoff methods (i.e., kinematic wave) have been used for the landfill final cover
areas. The kinematic wave method has been used to model the four percent slope top
dome areas before flow is intercepted by top dome swales. The kinematic wave method
is a physically based method using slope, surface roughness, catchment lengths and areas.
This method does not consider attenuation for flood wave; as a consequence, this method
provides for a conservative analysis. The following typical parameters for the direct
runoff method have been developed for the landfill areas consistent with the parameters
used in the currently approved hydrologic analysis (HEC-1 output file included in pages
HIF-E-20 through IIF-E-109.

Kinematic wave parameters for overland flow:

Slope: Varies from 0.02 to 0.20 fi/ft landfill slopes
N: 0.35 Manning’s friction coefficient for sheet flow

L: Represents a typical distance between swales for overland flow.
Percentage of drainage area represented by this element is 100 percent.

Muskingum-Cunge routing is used along with the kinematic wave method to estimate
hydrographs at the outfall of each separate drainage area analyzed using the direct runoff
method.

Muskingum-Cunge routing data for swale:

— Swale length (ft): Typical swale lengths for each drainage arca were used.
— Swale bottom slope (ft/ft): 0.005 ft/ft
— Swale roughness coefficient: 0.03

— Swale type: A trapezoidal channel was used with no bottom width to simulate a
triangular channel.

Muskingum-Cunge routing data for channels:

— Channel length (ft): The length of the channel section.

Weaver Boos Consultants, LLC—Southwest
Q\CITY OF FARMERS BRANCH\EXPANSION 2010WART IAPP [1IFAPPENDIX IF-DOC Rev. 0, 221412
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— Channel slope (fi/ft); Varies from 0.001 to 0.011.
— Channel roughness coefficient: 0.03 for grass lined.

— Channel type: A trapezoidal channel was used with varying bottom width and 3:1
side slopes.

Non-Landfill Final Cover Areas

Hydrographs for a portion of the non-landfill final cover areas within the permit boundary
(e.g., pond areas) and all oftf-site areas were developed using the Snyder unit hydrograph
method.  Espey “10-Minute” method has been used to estimate Snyder parameters.
Snyder parameter estimations are provided on the pages IIIF-E-14 and [HF-E-15.

As discussed in Section 2 of Appendix IITF, hydrographs for the areas outside of the
permit boundary (O1, O1A, 02, 03, 04, and O5), and larger areas inside the permit
boundary (S1, S2, 83, 84, S5, N1, N12, N13, N14, N15, 16, N17, N18, and N19) were
developed using the Snyder unit hydrograph method. The percent imperviousness ranges
from 2 percent to 23 percent for the non-landfill on-site and off-site areas, which
represents the majority of the watersheds as undeveloped. Pond areas are assumed to be
100 percent impervious, and areas with significant channel surface or paved surfaces
were assigned higher percentages of impervious area, as shown on IIIF-E-14.

Drainage Areas

The drainage areas used for this analysis are shown on Sheet IIIF-E-16 and Sheet IIIF-
E-17 The routing scheme for the updated permitted condition is shown in the HEC-1
output file presented on pages IIIF-E-20 through IIIF-E-109.

Weaver Boos Consultants, LLC—Southwest
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Prep By: CRM CAMELOT LANDFILL Chkd By: _geeg
Date: 2/28/2012 1339-351-11-02-01 Date: 2-z@-12
ESPEY 10 MINUTE SAMPLE CALCULATION

Snyder Unit Hydrograph uses lag time (T),,) and peaking coefficient accounting for flood wave
and watershed storage conditions.

Drainage area "O1" is used in this example.

Estimated Watershed specific parameters

= 17 8747 acres watershed area

= 80 feet maximum flow length with this watershed
=.:0.010]1 feet/feet watershed slope

=i :'.: 23 percent (%)  watershed imperviousness
n="1000.04 Manning’s coefficient

Calculate Tr: time beginning of surface runoff to the unit hydrograph peak in minutes

T=3.1 (OB OBy TO By @57y
Estimate : conveyance efficiency coefficient
See figure 6.12 on page ITIF-E-18 for estimating

@ = for 23 percent impervious cover and n = 0.04
o= 0.8

T,="3.1(3580"7)(.0101°%)23**)(0.8"")
T= 257 min

Calculate Ty,;: watershed lag time

Ty Tr - (A1/2) At is calculation interval, and 5 minutes is used
Ty 23.2 minutes in the HEC - 1 modeling in this project
T~ 0.39 hours

A= A/640
A= 0.1367 square miles

Calculate g,; peak discharge of unit hydrograph per unit area (cfs/sq. mi).

g,= 31600(A )T )
q,= 31600(0.1367**)(25.7""")
q,~ 1059.5 cfs/sq. mi

Calculate Peaking coefficient C,;:

Cp= 49.375(A YT Y (T
C,= 49.375(0.1367°*Y(25.7"")(0.39)
C,= 0.64

P:ASolid waste\City of Farmers Branch\Expansion 2009\Part 11I-SDP\Appendix IIF\1{F-E\ Weaver Boos Consultants, LLC - Southwest
Espey Sample Calc.xls IIIF"'E" 1 5 Rev, 0, 2/28/2012




0413394351 \EXPANSION 2009\FART III-SDP\INF\IIIF-E\IIIF-E-16-EXISTING PERMITTED.dwg, jwilsom, 1:2

it —

e e —— — —

ELM FORK OF THE
TRINITY RIVT

COPYRICHT @ 2012 WEAVER BOOS CONSULTANTS, LLC — SODUTHWEST. ALL RICHTS RESERVED.

EXISTING SITE
| ENTRANCE ROAD

|
|

0 300

SCALE IN FEET

LEGEND
PERMIT BOUNDARY

—————————— AUTHORIZED LIMIT OF WASTE
——— STATE PLANE COCRDINATE SYSTEM
R - GEODETIC COORDINATE SYSTEM

PERMITTED FINAL COVER CONTOUR

EXISTING CONTOUR (SEE NOTE 1)

600 = ———=.—— PERMITTED DRAINAGE SWALE
s PERMITTED LETDOWN STRUCTURE

.— USACE SECTION 404 JURISDICTIONAL
= WATERS OF THE U.S. (SEE NOTE 3)

@ USACE JURISDICTIONAL WETLANDS

DRAINAGE AREA BOUNDARY
DRAINAGE AREA DESIGNATION

NOTE:

1. CONTOURS AND ELEVATIONS PROVIDED BY METROPOLITAN
AERIAL SURVEYS COMPILED FROM AERIAL PHOTOGRAPHY
FLOWN 8-28-2010. THE GRID SYSTEM IS TIED TO THE
TEXAS STATE PLANE COORDINATE SYSTEM NORTH
CENTRAL ZONE NAD 1883. ELEVATIONS ARE BASED ON
NAVD 1988.

2. PERMIT BOUNDARY WAS PREPARED BY PEISER SUREYING CO.
IN NOVEMBER 2010.

3. SECTION 404 JURISDICTIONAL WATERS OF THE U.S. AND
WETLANDS REPRCDUCED FROM THE GOSHAWK ENVIRONMENTAL
CONSULTANTS, INC, SEPTEMBER 2010 REPORT WHICH IS
INCLUDED IN PARTS I/1l, APPENDIX 1/1IB.

4, REFER TO DRAWING IlIF-E=17 FOR OFFSITE DRAINAGE AREAS.
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CHAFTER 4. Unit Hydrograph Methods Page 4-19

compute the value of Snyder's peaking coefficient C for use in

HEC-1 analyses. First, the watershed lag time 7| is determined

by subtracting one-half of the computation interval from the time

to rise (7, = T, - At/2). Then, C may be computed by substituting .
the known values of 7, and g, mto Snyder's eguation for peak

unit hydrograph flow rate and solving for C,.

C = EE_XT_L £.30
£ 640

In another study, Espey [1977] derived the following equation for  Espey "]10-Minufe"
computing the time from the beginning of surface runcff to the Method for Estimating
unit hydrograph peak: Snvder P ;
T, =3.10 70-23 g -0.25 0.8 ;157 nyder rarameriers
. . 6.31
in which:
T = time from beginning of surface runoff to unit hydrograph
peak (minutes)
L = total distance along main channel from study point to
watershed boundary (feet)

S = main channel slope between the reference point and a pomt
0.2L. downstream from the upstream watershed boundary (feet
per foot)

I= impervious cover within the watershed (percent)

@ = description of conveyance efficiency of the watershed
drainage system.

The conveyance efficiency coefficient @ is determined using the
relationships Nustrated on Figure 6.12.

0.60 0.70 peD . 0,50 1.00 1,19 FIGURE 6.12 Defermination of
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This equation was derived from records for 41 watersheds in
Texas, Tennessee, Mississippi, Pennsylvania, North Carolina,
Colorado, Kentucky, and Indiana. The range in the watershed
characteristics used to develop the equations for urban areas
were:

Area : From 0.0128 square miles to 15.00 square miles
L : From 555 feet to 35,600 fee*
HIF-E-18

Hands-Cn MEC-1 Copyight © Dedson & Assosioizs e, &4 fights Secarved, June 1955




Page 6-20 CHAPTER 4. Unit Hydrograph Methods

S : From 0.0005 ft. per ft. to 0.0295 ft. per ft.
I: From 2% to 100%

@ : From 0.60 to 1.30 )

Again, note that the time to rise T, is not the same as the
watershed lag time 7. The difference between the two is that T,
is defined as the tuue from the beginning of effective rainfall to
the peak of the unit hydrograph, while T, is the time from the
centroid of the effective rainfall to the peak of the unit
hydrograph. For the purposes of HEC-1 analyses, however, T,
may be determined simply by subtracting one-half the
computation time interval from the computed value of T, (T, -

At/2).
The relationship developed by Espey to compute the peak flow

rate of the unit hydrograph is as follows:

537 Qu =31600 A 0.96 T—l o7

in which:
(, = unit hydrograph peak discharge (cfs)
A = drainage area (square miles)

T = time of rise from beginning of surface runoff to unit
hydrngraph peak (minutes)

Riverside County Three watershed lag equations have been derived for use in rural =
: . areas of Riverside County, California by the Riverside County
Method for Estimating Fiood Control and Water Conservation District [Anonymous,
Snyder Parameters 1963]. These equations differ slightly from those developed at the
Tulsa District of the U.S. Army Corps of Engineers in that lag is
defined as the time from the beginning of rainfall to the point on
the unit hydrograph corresponding to one-half of the total runieoff

volume.
Each eguation is applicable to a different topographic region:
038
ez
6.33 (Mountain Areas)
.38
= 0.72( L 3.5”'}
6.34 S {Foothill Areas)
"L X L 038
) L= 0.33[ J—"’
6.35 S (Valley Areas)

in which:

T, = watershed lag in hours

L = watershed length in miles

L_ = length to centroid in miles

5 = watershed slope in feet per mile.

The sizes of the watersheds studied in developing these
eguatons ranged from 2.3 square miles {o 645 square miles.

ITIT 1T 10
1iir-g=-1=

Jung 1995 Copyrght & Dodsen & Asscoicies, inc. Af Righis Rassrved, Honds-On HEC-




HEC-1 OUTPUT - UPDATED PERMITTED
25-YEAR, 24-HOUR STORM EVENT
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R AR P T R T ) R R R EE R ]

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.5. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VEREION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORMIA 25616 *
* RUN DATE 13JUMLII TIME 13:37:12 * * (916} 756-1104 *
% * * ®
P R e s s R R L R R R D R & T
X X XEXXEXX XXXXX 4
A X % X X KX
X X X X ¥
HAKLAXE XXXX X XXXKK p4
X X X X X
X X X X X X
X X XXXXXXX h:4.9.9.¢ j 43
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 {JAN 73), HECIGS, HECIDB, AND HECIKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND —-RTIOR- HAVE CHANGED FRCOM THOSE USED WITH THE 1973-STYLE INPUT STRUCTORE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION
WEW OPTICNS: DAMEREAK CUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESTRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE ID....... Toweanns Ziiaiaa. [ P doiicnon [ 2 . T : I U A
*DIAGRAM
1 D CAMBLOT LANDFILL
2 ip MAJOR PERMIT AMENDMENT APPLICATION
3 D UPDATED PERMITTEL CONDITION
4 ID 25~YEAR, 24-HQUR STDRM EVENT
5 IT 5 0 2400 416 0 4]
& 10 3 a a
* NCRTHEAST AREA
7 KK o1
8 KM QFFSITE AREA O]
9 Ko a 0 o 7 21
10 BA . 1387
11 PH 4 .4 1.57 3.18 4.18 4,52 5,47 £.43 7,44
12 L 87
13 Us .38 .64
*
14 KK olAa
15 Jatcs OFFSITE AREA ClA
1é Ko 0 ¢} a 7 zl
17 BA L0386
18 Ls 85
18 Us .50 .68
®
20 KK oz
21 KM OFFSITE AREA 0Z
22 Ko 0 5] bl 7 21
23 BA 1.5756
24 LS 85
25 Us .71 .58
*
26 KK 54
27 Jatc) RUNCFF AREA 54
28 Ko 4] 4] bl 7 21
29 BL L0897
30 LS 84
31 Us .94 .65
®
32 KK £s4
33 KM COMBINE AREAS PRIOR TO POMD Pl OQUTLET
34 Ko o ] Q 7 -l
35 HC 3
*
36 KK Nl
7 KM RUNOEF AREA N1
38 K¢ 0 8] bl 7 21
32 BA L0178
40 LS #4
41 Us .38 L0

*

1IF-E-21




EEC-1 INPUT PAGE 2

LINE 8 G SN A P Siiieeon [T Teiinen Boeiie Benenn 10
42 KK 03
43 K OFFSITE AREA O3
44 KO 0 a 0 7 21
45 BA  .0253
46 LS 84
47 U3 .30 .68
*
48 KK  CLMAY
43 KM COMBINE AREAS M1, 01, 02, 03, BAND 54
50 KC 0 0 0 7 21
51 HC 3
*
52 KK s3
53 KM RUNOFF AREA S3
54 Ko o o o 7 21
55 BA 0316
56 LS 84
57 us .82 .88
*
58 KK N20
59 KM RUNOFF ARER N20
&0 KO 0 0 0 7 21
61 BA  .0041
62 LS 84
63 UK 31.95 .188 .35 100
64 RD 1832.%  .0018 .03 TRAP 6 3 YES
*
65 KK  CZMHY
66 KM COMBINE AREAS Ol, 02, 03, W1, 54, 53, AND w20
67 KO 0 0 o 7 21
68 HC 2
P
* NORTH CENTRAL BRREA OF LANDFILL TG POND 1 {UPPER POND)
«
69 KK N11T
70 KM RUNOFF AREA N11T
71 Ko Q ] ] 7 21
72 BA  .0047
73 L5 94
74 UK  415.07 .02 .35 100
15 RD  427.05 L003 .03 TRAP 8 4 HO
«
76 KE N115
77 KM RUNOFF ARFA N11S
78 Ko 0 o ] i 21
78 BA 0089
il LS B&
81 UK 73.21 .20 .35 100
HEC-1 INPUT PAGE 3
LINE S < A . I SUP N [T Tiicanan Boiies Boi.ies 10
82 RD 733,86 .007 .03 TRAP ¢ 4 HO
*
83 K& CNii
94 KM COMBINE N11 AREAS
85 Ko 0 0 0 ? 21
96 HC 2
*
87 KK CHi1
98 KM RUNOFF AREA CHLL
89 KG D 0 0 7 21
ag BA  .0046
9t LS 84
92 UK 84,04 .33 .35 100
93 RD 1487 .001 .03 TRAP 10 3 YES
*
94 KK NZT
95 KM RUNOFF AREA N2T
26 KO o} Q Q 7 21
27 BA  .0l41
98 LS 84
99 UK 553.17 .02 .35 100
100 RD 644.44 L003 .03 TRAP o 4 NG
»
101 KK NZ5
192 KM RUNOFF AREA N2S
103 Ko o} 0 0 7 21

HIF-E-22




104
105
1086
107

108
109
110
111

11z
113
i14
115

ii¢
117
1i8
113
120
121
122

LINE

123
124
125
126
127
128

128
130
131
132
133
134
135

136
137
i3g
133
140
141
142

143
144
145
148

147
148
149
150

151
152
153
154
155
156
157

158
159
160
161
162
143
164

LINE

165
168

KK

KO
HC

KK

KO
BA
Ls
UK
RD

In..

KK

fte]
2A
s
us

KK

KO
BA
Ls
UK
RD

KK

KO
bA
LS
UK
RD

KK

KO
RBC

KK

EC
HC

KK

EKC
BA
LS
UK
RD

KK

EO
BA
LS
UK
RE

ip

.004%
B¢
BO.24 .20 .35 100
378.06 .01 W03 TRAP
CN2
COMBINE N2 BREAS
0 0 0 7 21
2
CCH2
COMBINE ARERS UPSTREAM OF CHZ
0 0 i 7 21
2
CH2
RUNCFF BRER CHZ
s} 6 0 7 21
.0G24
a4
102.63 .18 .35 oo
576.18 . 001 .03 TRAEP
HEC-1 INPUT
e [ PIPI 5
N1Z
RUNGEE AREA MNiZ
3 a o] 7 21
L0124
B4
.38 WL
N3T
RUNCFF AREA N3T
0 0 G 7 21
L0531
84
512.17 .02 .35 100
691.59 .003 .03 TRAP
N33
RUNOFF AREA N38
0 0 o 7 21
L0054
g6
§49.87 .20 .35 100
581.49 . 003 .03 TRAP
CH3
CCMBINE N33, N3T, Kl2
4] 0 ¢ 7 21
3
CCH3
COMBINE AREAS Ni1l, N2, W12, N3 BT CH3
¢} ] o 7 21
2
CH3
RUNOFF AREA CH3
o 0 o 7 21
L0377
84
i52.72 .275 W35 100
©97.69 -001 .03 TRAP
N4T
RUNOFE ARER N4T
o] Q o 7 21
.0iis
34
746.35 .0z .35 100
608.13 .01 .03 TRRP
HEC-1 INPUT
....... T P
N45

RUNOFE AREA N45

0 4

1t 3
....... Boooooa?
0 4

0 4

2o 3

o 4
,,,,,,, 6.7

IITF-E-23

NG

YES

PAGE

NO

NO

YES

NO

PAGE




167
168
169
170
171

172
172
174
175

176
177
178
179
180
181
182

183
184
185
188

187
188
189
199
191
i9z
i93

194
195
198
197
198
199

200
201
202
203
204
205

LINE

206
207
208
209

210
211
212
213
214
215
216
217

218
219
220
221
222
223

224
225
226
227
228
229
230

231
232
233

Ko

KK

Ko

L3
UK
RD

KK

Ko
HC

KK

X0

s
UK
RD

KK

Ko
BA
LS
us

KK

KOG
RA
Ls
un

I

KK

Ko
HC

KX

KO
RS
SA
SE
55
SL

KK

KG
BA
L3
us

KK
K&
BA
L&
UK
RD

KK

Ko

o ¢ 0 7 21
L0079
Bé
77.51 W20 .35 100
640.53 .003 .03 TRBEP 4
CH4
CCMBINE N4 AREAS
[y Q 0 7 21
2
CHY
RUNOFF AREA CH4
0 0 0 7 2t
L0048
84
i00.82 .1s88 .35 106
1278.5 . 005 .03 TRAP 10
C1CH4R
COMBINE ARERS N11, N2, N3, M4 AT CHANNEL CH4A
0 0 u 7 21
2
CHEA
RUNCFF ARER CH4A
o a a 7 21
L0011
B84
40.38 .33 .35 100
519.75 . 0035 .03 TRAP 20
Ni3
RUNOFF AREA N13
a a o] 7 21
0283
84
.53 .63
Wl
RUNOEFF AREA W1 {POND 1)
0 0 ¢ 7 21
L0130
160
0

....... .

HEC-1 INPBUT

B &

PNDIIN
COMBINE ALL FLOWS INTO POWD 1
o o] o 7 21
3
END1OUT
ROUTE THROUGH UPPER DET. POND (POND 1}
o o 0 7 21
1 ELEV 455.2
07,7727 77,9131 B.0441 8.1759
455,2 455,5 456 456,5 457
456 25 2.6 1.5
452.77 19,6350 .B .5
Nié
RUNOFF AREA Nlé
o 0 0 7 21
.0042
B4
.24 Sl
CHW1
RUNOFF AREA CHWL
0 0 0 7 21
3014
B4
41,87 .33 .35 190
551.13 001 .03 TRAP 20
MIDRD

0

COMBINE ALL FLOWS U/S OF ENTRANCE ROAD
0 0 7 21

HIF-E-24

3-42" AT 451

NG

YE3S

YES

YES

PAGE
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234

235
236
237
238
238
240

241
242
243
244

245
246
247
248
249
250

251
252
253
254

255
256
257
258
259
260
261

262
263
264
285
266
267
268

269
210
271
292

273
274
275
276
277
278
279

280
281
232
283

LINE

284
285
286
287
72B8
284
250

291
292
293
234
295
296

HC 3

KK S5
KM RUNOFF AREA S5
KO 0 0 0 1 2t
BA .001D
LS 84
Us .23 .75
«
KK cs5
4 COMBINE ALL FLOWS U/S OF ENTRANCE ROAD WITH S5
Ko 0 0 0 7 21
HC 2
*
HEC~1 INPUT PAGE
ID..eann Tovieann Ziiienn. P T [ [P Teviinnn [T T ¥+
KK 04
KM OFFSITE AREA 04
KO 2 0 0 7 21
BA  .1344
13 B4
Us .43 .64
«
KK C4MWY
XM COMBINE ALL FLOWS UPSTREAM OF N10
KD 0 0 0 7 21
HC 2
* EAST AND SOUTHSIDE TO MIDWAY BRANCH
KK MLOT
KM RUNOFF AREA N10T
KO 4 o o 1 21
BA  .D186
LS 84
UK 732.01 .02 .35 100
RK 618.87 002 .03 TRAP 0 4 HO
*
KK  Nlos
KM RUNOFF AREA N10%
Ko 0 o 0 7 2t
BA  .0115
LS 86
UK 88.77 .20 .35 160
RK 717,21 013 .03 TRAP bl 4 o
*
KE  CNip
K4 COMBINE N10 AREAS
Ko 0 0 o 7 21
HC 2
*
KK CHLIO
KM RUNOFF AREA CH10
KO o o o 7 21
BA  .0131
LS 84
UK 88.40 015 .35 100
RD 1453.8 L011 .63 TRAPD 10 3 YES
B
KK CABELM
KM COMBINE ARERS UBSTREAM OF ELM FORK
KO b o 0 7 21
HE 2
« SCUTHEAST CORMER INTQ POND 2
HEC-1 INPUT PAGE
2 TS, IR SN T DR S P S RN DU X
KK NaT
KM RUNOFE AREA NOT
KO 0 0 0 7 21
BA 0177
Ls 84
UK 5656.18 .02 .35 100
RK 696.09 . 003 .03 TRAP 0 4 NO
«
KK N93
KM RUNOFF AREA N9S
X0 0 a bl 7 21
A .0148
L5 86
UK 83,55 .2 .35 100

[IIF-E-25




297

298
29%
300
301

302
303
304
305
306
307
308

302
310
313
312
313
314
315

318
317
318
319
3z0
321
3z2

LINE

323
324
325
3z2¢

327
328
329
330
331
332
323

334
3135
336
337
338
339
340

341
342
343
344
345
346
347

348
349
350
351

352
353
354
355

356
357
358
359
380
361
362

RK 791.65 .014 .03 TRAF o WO
%
KK cHo
¥ COMBTNE N9 AREAS
KO 0 0 0 7 21
HC 2
*
KE CHO
KM RUNOFF AREM CH9
KO ¥ 0 0 7 21
BA  .0054
LS 84
UK B4.BS L1587 .35 100
RD 168%.3 .001 .03 TRAP 10 YES
* NORTHWEST CORNER TO FOWD 2
KK NST
¥ RUNOFF ARFA N5T
KO 0 0 o 7 21
BA  .D315
LS 84
UK 1133, .02 .35 100
RK 154,15 .002 .03 TRAP 0 NO
*
KK NS5
KM RUNOFF RRER N53
KO o 5 0 7 21
BR 007
LS 86
UK 126,10 140 .35 100
RKE  628.8 .01 .03 TRAP Q NO
*
HEC-1 INPUT
9 FUNIR: S 2o T A AR U Y : S T X
KK ‘CNS
KM COMBINE N5 AREAS
KO a il 0 i 21
HC 2
A
KE CHS
¥M RUNGFE AREA CHS
o) bl 0 o 7 21
BA  .0051
15 84
UK 100.8 .1398 .35 100
RD  1358.5 .001 .03 TRAP 10 YES
*
KK H&T
KM RUNOFF AREAR N6T
Ko 0 0 0 7 z1l
BA  .0086
LS a4
UK 476.08 .02 .38 100
RE 652.91 . 005 .03 TRAP 0 B0
¥
KK 65
KM RUNOFF ARER W63
KD o 0 9 7 21
BA  .00G4
LS 86
UK 85.77 .20 .35 100
RE 641,29 003 .03 TRBP 0 NO
*
KK CN§
KM COMBINE N6 AREAS
K0 o ] 0 7 21
HC 2
+*
KK CCHE
KM COMBINE AREAS NS AND N6 AT CHE
KO o o n 7 21
HC 2
*
KK CHE
KM RUNOFF AREA CH6
X0 0 o D 7 21
BA  ,0046
LS B4
UK 101.1% .17 .35 100
RD 1371.2 . 003, .03 TRAP 20 YES
*

HIF-E-26

PAGE

g




LINE

363
364
365
366
367
368
368

370
371
372
373
374
378
78

377
378
379
380

381
382
3383
384

385
386
3487
388
389
390
381

392
383
354
385
356
347
398

389
400
401
402
403
404

LINE

405

446
447
408
408

410
411
412
413

414
415
414
417
418
419
420

421
422
423
424
425
428

HEC-1 INPUT

ID....... e 5
KK N7AT
KM RUNGFF AREAR N7AT
fge] 0 o o 7 21
BA .D189
Ls 84
UK 5B2.87 .0z .35 100
RK 408.17 .003 L03 TRAP
*
KK NTAS
KM RUNOFF AREA N7AS
KO 0 0 0 7 21
BA L0068
Ls ge
UK 81.73 20 .35 ic0
RK 487.3% 011 .03 TRAP
*
KX CN7A
KM COMBINE N7A ARERS
KO G 0 o 7 21
HC 2
*
KK CCH7A
XM COMBINE ARERS N5, N6, N7A AT CH7A
KO 2 o i} ki 21
HC 2
®
KK CH7A
KM RUNOFF AREA CHTA
Ko a g o 7 2%
BA 00386
Ls 84
UK 78.31 .203 .35 ic0
RD 885,29 L0401 .03 TRAP
*
KX N7BT
KM RUNOFF AREA N7BT
ko o 0 0 7 21
BA .0085
Ls 84
UK 562.87 .02 .35 100
KK 410.19 L003 .03 TRAP
*
KK NTBS
KM RUNOFF ARER N7BS
Ko o ¢} o 7 21l
BA L0052
LS 86
UK 26.4%6 .20 .35 100
HEC-1 INPUT
L 2 Y R
RK 405.33 014 .03 TRAP
*
KK CH78
KM COMBINE N7B ARERS
KO 0 o o] 7 23
HC 2
*
KK CCHTB
EM COMBINE AREAS N5, N6, NJA, N7B AT CH7B
KO 0 o o 7 21
HC 2
*
KX CH7B
¥ RUNOFF AREA CH7A
KO [} v 0 7 21
BA .0057
LS Bd
UK 10%.04 -177 .35 100
RD 1127 L0l .03 TRAP
kY
KK NET
KM RUNOFE AREA N8BT
Ko Q 0 0 7 21
BA L0258
L3 B4
UK 551,82 .02 35 ic0

40

40

HIF-E-27
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NO

O

YE3
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427

428
429
430
431
432
433
434

435
436
437
438

4389
440
a4y
442

LINE

443
444
445
446
447
448

449
450
451
£52

453
454
455
454
457
458
459
460

461
462
463
464
465
4685

467
468
469
479
471
472

473
474
475
476

477
478
478
480
481
482

LINE

483
484
485
486
487
488
489

BA

D

BA
Ls
us

1D

667.70 L 003 .03 TRAP 5} 4 NG
N83
RUNOFF AREA NBS
0 0 0 7 21
.D160
86
21.71 20 .35 10
924,50 .018 .03 TRAP o 4 No
CH8
COMBINE N8 AREAS
0 0 a 7 21
2
ca2wz
COMBINE AREAS N5-N9 INTC POND 2
0 4] o 7 21
3
HEC-1 INPUT
...... e B T R E R T PRI -y U -1
w2
RUMCFF WITHIN POND 2
a 0 0 7 21
-0154
100
0
PNDZ2IN
COMBINE AREAS INTO POND 2
] 0 0 7 21
2
PD20OUT
ROUTE THROUGH POND W2
o o 7 21
1 ELEV 454
0 4.4466 6.7860 B.2567 8.3782 8.5005 8.6236 B.8721
454 454,85 455 455,5 456 456.5 457 458
458 25 2.6 1.5
456 28.2743 -8 .5
MN14
RUNOFF AREA Ni4d
bl ¢ G 7 21
L0407
84
.38 .87
Nis
RUNOFT AREA N15
v bl 0 7 21
L0311
84
.47 .68
C1N14
COMBINE AREAS N14, N15 & POND 2
o o 0 7 21
3
52
RUNOFF BREA S2
0 0 0 7 21
.0493
84
.13 W87
HEC-1 INPUT
....... . N T T TR TR R PIM PO S, -
Nig
RUWOFF AREA N19
o] ol 0 T 21
L0028
84
43.65 .33 .35 ioo
1305 L00Ll4s .03 TRAP 10 3 YES

IIF-E-28

....... 2..-....10
9.,1240
459

....... 9......10
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430 KK N1B

491 KM RUNOFF AREA Nl18
492 X0 0 0 G 7 21
493 BA L0064
494 i35 a4
495 UK 41.1% L33 .35 100
4196 RD 1123.4 L0016 <03 TRAP 15 3 YES
®
497 KK 05
428 KM OFFSITE AREA 05
435 Ko 6 i} 0 7 21
500 BA L1820
501 Ls 84
502 Us .59 .64
*
503 KK s1
504 M RUNOFF AREA 51
505 KO 0 0 '] 7 21
506 BA -0le3
507 LS 4
508 us .15 ]
%
509 KK Niv
510 KM RUNCFF AREA N17
511 Ko ¢ o 0 7 21
h1z BA L0068
513 Ls 84
514 U3 .12 64
*
515 KK c107
516 ¥ COMBINE AREAS 31, 06, AND N17-13
5317 X0 3} 3} 0 T 21
518 HC 4
*
5l% 22

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING {=-->) DIVERSION OR PUMP FLOW
NO. (.} CONNECTOR [<-=-=} RETURN OF DIVERTED OR PUMPELD FLCW
7 01
14 . OIA
20 . . oz
26 . . . 54
32 . o
36 . . m
42 . . . 03
48 . Ay L it seaaaaaaannns
52 . . s3
. . v
. . v
58 . . W20 #*4*
65 a CEZMWY. . coveenoaas
69 . . N11T
T8 . . Nils
83 . . cMll..... s
. v
v

87 . . CH11 =%

HIF-E-29




94

103

io8

112

11e

123

129

136

143

147

131

158

185

172

176

i83

187

194

2490

206

210

218

224

231

235

241

245

251

255

252

269

- CCH2

. v

- v

. CHZ
CCH3

. v

v

. CH3

. ClCHAA

. v

. v

. CH4A

. PND1IN

. v

. v

- PNDICU
MIDRD............
55

L4 1
23

. N1OT
. CH10
. v
. v

[ 04 1~

sk sk

Niz

N4T

CNd.....

v
v
CHE #%+

P23

Nlé

v

v
CEWL #*#*+

Mz5

N3T

- N3s
N4S
Wi

IIF-E-30




273

280

284

251

298

302

308

3i6

323

3z7

334

341

348

352

336

363

370

377

381

385

3oz

393

406

410

414

421

428

435

439

443

449

NDS

o1

v
v
CHD ##%
. N5T
. . N535
CNS........ P
. v
. v
. CHH ***
. . N&T
- Ré5
. - CHE......cvnnnn
. CCHG . uuuunanran
. v
. \4
. CHE #%*%
- - NTAT
- . . N7AS
. . CH7A . e eennnes
N CCHTA, .
- v
- v
- CHIp %%
. . N7BT
. - . N7B3
. . CNTB. vvencrvnes
CCHTB............
. v
- v
. CHIB ***
. - NaT
. . N85
. . CNEB, . hne e
4 e
. W2
PND2IN.....vvevnn .
v
v

IIIF-E-31




453 . . PLZOUT

461 . . Ni4
467 . B . . Wis
473 . . Lo 1
477 . - . 52
. . N v
. - . v
483 . - . N1g ##*+
. . . v
. - . v
459 . - . Nilg **#*
487 - . . . 05
563 . . . . . 51
502 - . . . - . N17
515 . . . ClOT i ianuuanasassascesnsreracesnena

{¥¥¥} RUNOFF ALSO COMPUTED AT THIS LOCATION

R R e L R R AR R R ek ek ok ke ok ok ke ok ok ke ok kW ok ok

* & %
* FLOGD HYDROGRAPH PACKAGE (HEC-1) * * U.5. ARMY CORPS OF ENGINEERS *
* JUN 1958 * * BEYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 608 SECOND STREET *
* * * DAVIS, CALIFORNIAR 95616 *
* RUMN DATE 13JUN1L  TIME 13:37:12 * * {81€) 756-1104 b
+ * « *
Ak ek Rk ok ko ko kR kA ke e ek ek o o R 33223223 1R L L T T T T T T B R R T R g

CAMELGT LANDFILL

MAJOR PERMIT AMENDMENT APPLICATION
UPDATED PERMITTED CONDITION
25-YEAR, Z4-HOUR STORM EVENT

6 IC OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
Q8CAL 0. HYDROGRAPH PLOT SCALE
IiT HYDROGRAPH TIME DATA
HMIR 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 4l¢ NUMBER OF HYDROGRAPH ORDIMATES
NDDATE 3 9 ENDING DATE
NDTIME 1035 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 34,58 HOURS

ENGLISH UNITS
DRATINAGE AREA SQUARE MILES
PRECIPITATION DEFTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dekk kdkk ddk kdd kkx kkd kkdk hkhk Rkk Wk KWK Whk WK H FRH NkN KAk KNK AR AHE kKK HAA kkk KEE ARH AAA kEk kkF KkK KAE FAk KA Akx AhA

AR R R R e R

* w«
7 KK * (o3 T
® *

R A ]

OFFSITE AREA 01

9 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT COMTROL
IPLOT 0 PLOT CONTROL

HIF-E-32




Q5CRL Q.
IPNCH 7
IoUT 21
ISAVL 1
ISAVZ 416
TIMINT .0B3

SUBBASIN RUNOEFF DATA

HYDROGRAPH PLOT 3CALE

PUNCH COMPUTED HYDROGRRFPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

10 BR SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA
PRECIPITATICN DATA
11 PH DEPTHS FOR  4-PERCENT HYPCTHETICAL STORM
ce... HYDRO-35 ...... e TP=40 cuvunrnennennnn e TPEAT
5-MIN 15-MIN 60-MIN 2-HR 3-HR §-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.74 1,57 3.18 4.18 4,52 5.47 .43 7.4 .00 .00 .00 .0o
STORKM ARER = .14
12 1S SCS LOSS RATE
STRTL .30 INITIAL ABSTRACTION
CRVNER §7.00 CURVE NUMBER
RTTMP .00 PERCENT IMPERVIOUS AREA
13 Us SNYDER UNITGRAPH
o= .39 IAG
cp .64 PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-RREA VS, TIME CURVE WILL BE USED
EX 23
UNIT HYDROGRAPH PARBMETERS
CLARK  TC= .45 HR, R= .34 HR
SNYDER  Tp= .38 HR, ch= .65
UNIT HYDROGRAFH
25 END-QF-PERIOD ORDINATES
13. 46, 89. 127. 144. 135. 110. 86. 67. 53.
q1. 32. 25. 20. 15. 12. 9. 7. 6. 5.
a. 3. 2. 2. 1.
ok ok ww ER S LER S *k®
HYDROGRAFH AT STATION o1
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.53, TOTAL EXCESS = 5.90
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
§-HR 24-HR 72-HR 34.58-HR
+  (CES} (HER)
(CT3)
* zo8, 12.42 0. 23, 15. 15,
{THGHES} 4.730 5.877 5.877 5.877
(AC-FT) 34, 43. 43. 43.
CUMULATIVE AREA = .14 5§ MI
HAE AWk wA A kEkk kkd kkd FAAx rad hkd dkdkd ddd kkd FAd Fhde khd kkh Whkk kkh kww kEkw kA w KA Fwk Rdkk dkhkk Fhh kww KAk Kkk kwk kdkw Wk
PR
¥ *
14 KK * ola *
« .
PP
OFFSITE AREA OlA
16 KO GUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
TPNCH 7 PUNCH COMPUTED HYDROGRAPH
TOUT 21 SAVE HYDROGRAPH ON THIS UNEIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT L083 TIME INTERVAL IN HOURS
SUBBASTH RUNGEF DATA
17 BA SUBBASTM CHARACTERISTICS
TAREA .04 SUBBASIN ARFR
PRECIPITATION DATR
11 PR DEPTHS FOR  4-PERCENT HYPOTHETICRL STORM

HIF-E-33
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18 18

19 Us

TOTAL RAINFALL =

PERK FLOW

+ (CFS}

+ 70.

EE A

AR Rk

20 KX

22 KO

23 BA

11 pH

24 18

25 Us

vee.. HYBRO-35 ...... IO 7.1 BRI & - 1
§-MIN 15-MIN 60-MIN  2-HR 3~HR §-HR 12-BR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 5.43 7.44 .00 .60 .00 .00
STORM AREA = .04
3CS T.OSS RATE
STRIL .35 INITIAL ABSTRACTION
CRVNMBR BS.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOCUS ARER
SNYDER UNITGRAPH
TP .50 LAG
cp ,68 PEAKING COEFPICIENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
P
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .58 HR, R= .39 HR
SNYDER TP= .50 ER, cp= .67
UNIT HYDROGRAPH
29 END-OF-PERTOD CRDINATES
ER 8. 15, 23, 29. 32, 32. 28. 22, 18.
15. 12, a, 8. 5. 5. 4. 3. 3. 2.
2 i. i. 1. 1. 1. 0. 0. 0.
LRSS *RE LR R
HYDROGRAPH AT STATION oln
7.44, TOTAL LOSS = 1.77, TOTAL EXCESS = 5.67
TIME MAXIMUM AVERAGE FLOW
§-HR 24~HR 72-HR 34.58-HR
[HR}
[CFS)
12.58 18. 6. 4. 4.
[INCHES) 4.570 5.648 5.648 5.648
{AC-FT) 9. 1. 11. 1.
CUMULATTIVE AREA = .04 SQ MI

kkE kmE kkk wkk kwkk kkw

Ak ok ok A A R R

* *
* oz *
* *

dEE KRR ARk ke

Sk kkk kkk Kk ke kekk ek kwk kkk kkk Ak kEA kkk AKX XA Ak Wbk dkkw koek kdw o dk kA k AkK

OFFSITE AREA 02

OUTPUT CONTROL VARIMBLES

IPRNT
IPLOT
QSCAL
IPNCHE
iouT
I5AV1
ISAY2
TIMINT

SUBBASIN RUNCFF DATA

3  PRINT CONTROL

0 PLOT CONTROL

0. HYDRCGRAFH PLOT SCALE

7 PUNCH COMPUTED HYDROGRAPH

21 SAVE HYDROGRAPH OW THIS UNIT

1 FIRST ORDINATE PUNCHED OR SAVED
416 LAST ORDINATE PUNCHED OR SAVED
.083 TIME INTERVAL IN HOURS

SUBBASIN CHARACTERISTICS

TRREA 1.58 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
eevee HYDRO-35 (... ..., . o . 1t A R easn TP-49 ool
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-H 2-DRY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 .43 7.44 .00 00 .00 .00
STORM AREA = 1.58

5C5 LOSS RATE
STRTL
CRVNBR
RTIMP

SNYDER UNITGRAFH
TP
CP

.35 INITIAL ABSTRACTION
85.00 CURVE NUMBER

.00 PERCENT IMPERVIQUS BREA

1 LAG

.58 PEAKING COEFFICIENT

SYNTHETIC ACCUMULATER-AREA V5. TIME CURVE WILL BE USED

IIIF-E-34
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UNIT HYDROGRAPH PARPMETERS

CLARK TC= .79 HR, R= .76 HR
SHYDER TE= .71 HR, CP= .58
UNIT HYDROGRAPH

54 END-CF-PERIOD ORDINATES
3. 115. 232, 387, 51z. 548. 752, 817. g41. 808B.
733, 657. 589. 528, 473, 424, 380. 341, 306, 274,
248, 220. 197. 177. 159, 14z. 1z7. 114. io02. 92.
2. T4. 66, 59, 53, 4B. 43. 38, 34, 31,
28, 25. 22. 20. is. 16. 4. 13, i1, 10.

9. 8. 7, 7.
ww Hw Kk LT A
HYDROGRAPH AT STATION 0z
TOTAL RAINFALL = 7.42, TOTAL LOSS = 1.77, TOTAL EXCESS = 5.66
PERK FLOW TIME MAX IMUM AVERAGE FLOW
6—HR Z24-HR 72-HR 34, 58~HR
+ {CFS) {HR)
{CFS}

+ 2171, 12.75 767, 238, 1686, 186,

{INCHES} 4.524 5,632 5.632 5.632

{AC-FT} 380, 473, 473, 473,

CUMULATIVE ARER = 1.58 50 MI

Akdk hhk kkk kkk kkk hkd FkW kkw hkk AAk AoAk

AR AEREE Rk w

* *
26 KK * 54
- *

R

dHk kkk kkh hkh ok kEE KkKh kkd Wk wkk kkk kkk kkk hAw ARk hkk kkd hkk Ak bk k wdkd

ok

RUNOFEF AREA 54

28 KO OUTPUT CONTRGI, VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
oUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVi 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
29 BA SUBBASIN CHARACTERISTICS
TAREA .09 SUBBASIN AREA
PRECIPITATION DATA
11 pH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
coues HYDRO-35 ... LL...L.. e TP-40 . .iiueennnnenes  saviassas.. TB-42
5-MIN 15-MIN 60-MIN 2-HR 3-KR 6-HR  12-HR  24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.74 1,57 3,19 4.18 4.52 5.47 6.43 7.44 .00 .00 R .00
STORM ARER = .09
30 LS §CS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RIIMP .00 PERCENT IMPERVIOUS AREA
31 US SNYDER UNITGRAPH
TP .94 1AG
ol ] .65  PEAKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA ¥S. TIME CURVE WILL BE USED
o
UNTT HYDROGRAPH PARAMETERS
CLARK TC= 1.04 HR, R= .82 HR
' SMYDER  TP= .93 HR, CP= .65
UNTT HYDRGGRAPH
53 END-OF-PERIOD ORDINATES
i, 4. 8. 13. 18. 24. 29. 34. 37. 40.
41, 41, 39, 35. 32. 29, 26, 24. 21. 19,
. 17, 15, 14. 13. 12. 10. 9. 8. 8. 7.
5. 6. 5. 5. 4. 1. 3. 3. 3. 2.

IIF-E-35




TOTAL RAINFALL =

PEAK FLOW
+ {CFS)
+ 113.

wowk R R ok

32 EK

34 KO

PEAK FLOW
+ (CFS5}

+ 2337,

hkE REE KEK

36 KK

33 KO

39 BA

2, 2. 2, 2. 1. L. 1. 1. 1

1. 1. 1 1 1. 0. 4] 0. 0.
ek o ey ek
HYDROGRAPH AT STATION 54
7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.36

TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 7Z-HR 34,58-HR
(HR}
{CFS)
13.00 43, i3, 3. 9.
{INCHES) 4.456 5,532 5,532 5.532
{AC-FT}) 21, 25. 26, 26.
CUMULATIVE AREA = .09 50 MI

ErkE kkk Lkek kkk kok kwk RER

T s A ]

* *
* Csd *
* *

B L R R Ad

CCMBINE AREAS FRIOR TO POND Pl CUTLET

CUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IrPLOT 0 PLOT CONTRCL

QSCAL 0. HYDRCGRAPH PLOT SCALE

IPNCH 7 PINCHE COMPUTED HYDROGRAPH

IouT 21 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1  FIRST ORDNNATE PUNCHED OR SAVED

I5AV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HYDROGRAPH COMBINATION

icoMp 3 NUMBER OF HYDROGRAPHS TC COMBINE
*E®
ko "k ok R
HYDROGRAPH AT STATION Ccs54d
TIME MRKIMUM AVERAGE FLOW
&~HR 24-HR T2-HR 34.58-HR
(HR}
(CFS)
12,75 828, 258, 173, 179,
{INCHES) 4.521 5.827 5.627 5.627
{AC-FT) 410. 511. 511, 511,
CUMULATIVE AREA = 1.70 50 MI

Hkde ek ko hdk ke dewdk hokk Ehkk kEk AEk kkd kkk ok d kb wwk hhk AEA kkh AAK KRN Wk Whk kW

kol kdkk Rk & EAh Kkk hkd hkdk dhkd kkk kkk kkk kkd FR% kwkk kkk kkd wEd kkhk kkk kb k Add KAS KEw Kk k WkE KRk WEH kwh kHR Aok

ok kR e R e

* *
* Nl %
* *

ek ekt e e kK

RUNOFF AREAR N1

OUTPUT CONTRCL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT ¢  FPLOT CONTROL

QSCAL 0. HYDROGRRPH PLOT SCALE

IPNCH 7  PUNCH COMPUTED HYDRCGRAPH
I00T 21 SAVE HYDROGRAPH OM THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
isave 416 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFTF DATA

SUBBASIN CHARACTERISTICS

TAREA .02 SUBBASIN AREA

PRECIPITATION DATA

HIF-E-36




3

i1 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM

veaa. HYDRO-35 ...... errrecrarerieas TP40 Lot aiiieaons L TP-49 e
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR Z2-DRY 4-DAY 7-DAY 1D-DAY
.74 1.57 3.19 4,18 4.52 5.47 6.43 7.44 .00 .40 .00 00
STORM AREA = .02
40 Ls SC5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER §4.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
41 Us SNYDER UNITGRAFH
TP .38 LAG
CP .70 PEAKING COEFFICIENT

SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED

xs

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .4¢ HR, R= .28 HR
SNYDER TP= .38 HR, cp= .70

UNTIT HYDROGRAPH
21 EMD-OF-PERICD ORDINATES

2. 7. 13. 18, 21. i9. 15, 11. 3. 6.
4. 3. 2. 2. i. i. 1. L. 0. 0.
0.
T ko o kK ko
HYDROGRAPH AT STATION ®1
TOTAL RAINFALL = 7.44, TOTAL LOSS = i.B8, TOTAL EXCES3 = 5,586
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
G-HR 24-HR 72-HR 34.58-HR
(CES} {HR)
{CFS)
39, 12.42 - 9, 3. Z. 2.
(INCHES) 4.498 5.535 5.535 5,535
[RC-FT} &, 5. 5. 5.
CUMULATIVE RREA = .02 3¢ MI

Wk Aok ko kkd Wk AKR KEA ARE kkR kEK ARE EkE kdkk kkk Sk x ARF KEE AKX KFU kkh whk KEK kkk hokk kdkk kkk hdk *hk AKA Fhk Fhw wiww

Ak ek ke ke

% *
42 KK * 03
* *

L L T

OFFSITE ARER 03

44 KO OUTPUT CONTROL VRRIARBLES

IPRNT 3 PRINT CONTROL

IFLOT {4 PLOT CONTROL

DSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTER HYDROGRAPH

IouT 21 SAVE HYDROGRAPH ON THIS UNIT

IsAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFT DATA

43 BA SUBBASIN CHARACTERISTICS
TAREAR .03 SUBBASIN ARER

PRECIPITATION DATA

11 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
44 HYDRO-35 ...... Crararnasaanass P40 Lol iiiiiiies ci e TP-49 .iincrasas
S5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 1Z-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00 -00 .00 .00
STORM AREA =~ 03
48 L3 5C3 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNEBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
47 Us SNYDER. UNITGRAPH
TP L300 LAG
CP .68  PEAKING COEFFICIENT

HIF-E-37
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SYNTHETIC ACCUMULATED-RREA VS. TIME CURVE WILL BE USED

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .35 HR, Re= .23 HR
SNYDER TP= .30 HR, CPh= .68

UNIT HYDROGRAPH
18 END-QF-PERIOD ORDIMATES

5. 7. 30, 36. 3z, 23. 1l6. i1, 8. 5.
4, 3. 2, 1. 1, 1. O, 0.
*kk ko kx s o L
HYDROGRAPH AT STATION a3
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.586
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR Z4-HR T2-HR 34.58-HR
1 (CFS8) {HR)
(CFS}
+ GZ. 12.33 1z, 4. 3. 3.
(INCHES) 4,500 5.539 5,535 5.539
[AC-FT) 5. 7. 7. T.
CUMULATIVE ARER = W03 5Q MI

ke Gk kb kR KKE RAK khk kkhk ek hdk kkd kkdk kkk Rk k khkR KkK Kkok kW Ak kkd 43 A EEd Rk d kdkd dww kA% kA khkk ARA Akk thk kk+ kA E

Feokde ok ke k ko ko kol

* *
48 EK * CIMWY *
* *

EEEE T T T Y

COMBINE AREAS Ni, 01, 02, 03, RND 54

50 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPHNCHE 7 PUNCH COMPUTED HYDROGRAPH
Io0T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE FUNCHED OR SAVED
isAavz 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS
$1-HC HYDROGRAPH COMBINATION
IcoMp 3 MNUMBER OF HYDROGRAPHS TO COMBINE
R
T wkw ok ko T

HYDROGRAPH AT STATIGN CiMwy

PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-ER 34.58-HR
+ {CFS) {HR}
{CFs)
+ 2396, 12.75 848, 2e4. 183. 183,
{INCHES} 4.520 5,625 5.625 5.8625
(AC-FT) 421. 523, S23. 523,
CUMULATIVE AREA = 1.74 50 MI

hkdk dkdk ok Rd kAR KAR Fhd hkF kk R Re R R kk KAk Ak KKk kW Wokk kkh RE R REA kkdk kkd hEk Wk k wwk WR® Akk Ak Rkk Ahk Akk kkd kkd kkd Fkk

Ak kk kR E kR Rk

* *
52 KK * 53
* *

W H Kk kA EE kAT AT

RUNCFF ARER S3

54 KO QUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRARPH
IoUT 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORBINATE PUNCHED OR SAVED
1SAV2 416 LAST ORDINATE PUNCHED OR SAVED

IIF-E-38




TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOEFF DATR

55 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA
PRECIPITATION DATA
11 FH DEPTHS FOR 4-FPERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... BT 2 1
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12~HR
L4 1.57 3.19 4.18 4,52 5.47 .43
STORM AREA = .03
56 L3 SCS LOS5 RATE
STRTL .38 INITIAL ABSTRACTION
CRVMER 84.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA
57 Us SNYDER UNITGRAPH
TP .B2 LAG
cp .68  PERKING COEFFICIENT
SYNTHETIC ACCUMULATED-AREA VS5, TIME CURVE WILL BE USED
%
UNIT HYDROGRAPH PARBMETERS
CLARK TC= -394 HR, R .65 HR
SNYDER TP= .82 HR, Ch= .68
UNIT HYDROGRAPH
48 END-OF-PERICD ORDINATES
1. 2. 4. 6. 9. 12. 14, 1
17. ie. 14, 1z. 11. 9. 8.
5 4, 4. 3. 3. 3. 2.
1. i 1. 1. i. 1. 1.
Q a. G. 0. G. 0. G.
*kk o e e e Ak E
HYDROGRAPH AT STATION 53
TOTAL RATINFALL = 7.44, TOTAL LOSS = 1,88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXTIMUM AVERAGE FLOW
6—-HR 2Z4-HR 72-HR 34.58-HR
+ (CFS} {HR]
{CFS)-
+ 45, 12.83 15, 5. 3. 3,
{INCHES} 4,472 5.533 5.533 5.533
(AC-FT} 8. 9. 9. 9.,
CUMULATIVE AREA = .03 SQ MI

Fhk kkk Kk wdk EEkk ek kkk whh hhE KEK KRE

Tk A AR TR KA

* +
38 KK * N2O ¥
A *

A AR ALk ko k ok

RUNOFF BREA NZ20

80 KO QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IFLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTEDR HYDROGRAFH
10UT 21 SAVE HYDROGRAFH ON THIS UNIT
I5av1 1 FIRST CORDINATE PUNCHED OR SAVEDR
1sAv2 416 LAST ORDINATE PUNCHED CR SAVED

TIMINT 083 TIME INTERVAL IN HOQURS

SUBBASIN RUNOFE DATA

61 BA SUBBASIN CHARACTERISTICS

TRAREA

FRECIPITATICON DATA

il pH

+ve.. HYDRO-35 (...

.00

5~-MIN 15-MIN 60-MIN

.74 1.57 3.

12

SUBBASIN AREA

DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
ciereamerrraeae TPAD Lol e
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY

4.18 4.52 5.47 6.43 7.44 -00

IIIF-E-39
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+

STORM AREA = W00

62 L§ SCS LOS5 RATE
STRIL .38 INITIAL ABSTRACTION
CRVNBR $4.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

63 UK OVERLAND-FLOW ELEMENT NO. 1
L 32, COVERLAND FLOW LENGTH
5 1880 SLOPE
N .350 ROUGHNESS COEFFICIENT
PR 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
€4 RD MAIN CHANNEL
L 1832, CHANNEL LENGTH
3 L0018  SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHATE TRAP CHANNEL SHAPE
WD 6.00 BOTTCM WIDTH OR DIAMETER
Z 3.00 S5IDE SLOPE
RORPSTO YES ROUTE UPSTREAM HYDROGRAPH

ok x

COMPUTED MUSKINGUM~CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT ¢ PEAK TIME TO VOLUME
PEAK
(MIN) {FT) ICFS) (MIN) (IN)
PLANE1 1.85 1.87 .42 6.3% 20.57 724.83 5.56
MAIN A 1.38 5.00 810.70 46.52 780,00 5.53
CONTINUITY SUMMARY (AC-FF) - INFLOW= .9325E+01 EXCESS= ,1215E+01 OUTFLOW= .1052E+02 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 70 1.38 5.00 46,52 780.00 5.53
ko xkk L) rx% o
HYDROGRAPH AT STATION N2©
TOTAL RAINFALL = 7.44, TQTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXTIMUM AVERAGE FLOW
6-HR Z4-HR 72-HR 34.58-HR
(CFs) (HR}
{CFs}
47. 13.06 17. S, 4. 4.
{INCHES) 4,468 5.527 5.527 5.527
{AC-FT) 9. i1, i1, 11.

CUMULATIVE AREA = .04 5@ MI

MAX IMUM
CELERITY
{FPS)

.33
Z2.57

.2178E-02 PERCENT ERROR=

WAHW AHh AR K kE ko hkh kkdk kkd kdhh kA A KA K kkk hkd hEd EEx Kk kkk Ruk kwk Wwhw A%E KAk kA% AkE FEe KEd kEE khd khk ok kkd ok ke

hkk kAt b d

* *
85 KK * CIMWY  *
* *

EEEE TR P

COMBINE ARFAS 01, 02, 03, M1, sS4, S3, AND N20

67 KO QUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
iocuTt 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 i TFIRST ORDINATE PUNCHED OR SAVED
Isavz 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
8 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAFPHS TCQ COMBINE
ok
EEN) e ok e *kk

HYDROGRAPH AT STATION C2MHY

IIIF-E-40
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PEAK FLOW
{CF5}

2437,

FhE KKk kohd

TIME
{HR}
{CF3)
12.75%
{INCHES)
[AC-FT)

MAXIMUM AVERAGE FLOW

&-HR 24-HR 72-HR 34,58-HR

865, 268, 187. 187.

4.519 5,623 5.623 5.623

429, 534. 534. 534,
1.78 8¢ M1

CUMULATIVE AREA =

hHEk kA kki dkd Wkk kokd KAE Rkk hkh kkk AEA AEE RAE khw AEk

e e e e K K

ko dkw kkk kkk kWk hEE RAE Ak Ekk kkk kkk xhx AEE KAF kAR

« .
69 KK * N1lT *
« N
Ak EEERELEERA AL
RUNOFF AREA N11T
71 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 7 PUNCH COMPUTED HYDROGRAPH
T0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED CR SAVED
ISAV2 416 LAST ORDINATE PUMCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNCFF DATA
72 BA SUBBASIN CHARACTERISTLCS
TARER .00 SUBBASIN AREA
PRECIPITATION DATA
11 PH DEFTHS FOR  4-PERCENT HYPOTHETICAL STORM
.o... HYDRO-3S ...... carrareaa s TPmAD i iiiiiciaiiee e TP-49 iveieians
S-MIN 15-MIN  60-MIN 3-HR  6-HR 12-HR  24-HR  2-DAY 4-DAY 7~DAY Ll0-DAY
.74 1.57 3.18 4,18 4,52 5.47 .43 7.44 .00 .00 .00 .00
STORM AREA = .00
73 LS SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 34.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
74 UK OVERLAND-FLOW ELEMEWT NO. 1
L 415. OVERLAND FLOW LENGTH
s .0200 SLOPE
H .350 ROUGHNESS COEFFICIENT
PR 100,68 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSK INGUM~CUNGE
75 RD MAIN CHANNEL
L 427, CHANNEL LENGTH
s 0030 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00  CONTRISBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00  BOTTOM WIDTH OR DIAMETER
z 4.00 SIDE SLOEE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
Exn
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M DT DX PERK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY
{(MIN) {FT} (CTs) MIN) (1) (FPS)
PLANEL .60 1.67 4.05 83.01 12,12 734.95 5.54 .35
MAIN 1.06 1.33 3.26  213.52 11.91  733.23 5.53 z.18
CONTINUITY SUMMARY (RC-FT) - INFLOW= .0OQCE+00 EXCESS= ,1393E+0) OUFFLOW= .1385E+01 BASIN STORAGE= .1876E-02 PERCENT ERROR= .4
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN 1.06 1.33 5.00 11.86  735.00 5.53

"k
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HYDROGRAPH AT STATION

TOTAL RAINFALL = 7.44, TOTAL LOSS =
PEAK FLOW TIME
6—HR
{CFS} {HR}
(CFS)
iz. 12.25 2.
{ INCHES) 4.492
{AC-FT) 1.

CUMULATIVE AREA =

FhE kkh kK whk EkE kkk kkk kk& Kdh HAR ok

Ekkdkh kA d I ARk

* *
T4 KK * Nlls +*
* *

hAE AR E bk kR k

RUNOFT AREA N11s

N1iT

1.88, TOTAL EXCESS = 5.58
MAXIMUM AVERAGE FLOW
24-HR 72-HR 34.58-HR
1. a. 0.
5,521 5.528 5.528
1. i. 1.
.00 5Q MI

odkkd kdkdk kkk kdd Add K EF K RF kAh AA% kR RRE AKK kKR

78 X0 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLGT 0 PLOT CONTROL
CGSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDIWATE PUNCHED OR SAVED
ISAV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
7% BA SUBBASIN CHARACTERISTICS
TAREA .01  SUBBASIN ARER
PRECIPITATION DATA
11 PH DEPTHS FOR  4~PERCENT HYPOTHETICAL STORM
ceees BYDRO-35 ...i.. aeiiiieiaannn we TP=40 | iiiiin e aaaaaneasas TP=49 Lol
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DAY 4-DAY  7-DAY 10-DAY
.74 1.57 3.19 4.18 4.52 5,47 6,43 7.44 .00 .00 .00 .00
STORM AREA = .01
B0 LS SCS 10SS RATE
STRTL .33  INITIAL ABSTRACTION
CRVNBR 86.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS RAREA
KINEMATIC WAVE
81 UK OVERLAND-FLOW ETEMENT MO, 1
L 73. OVERLAND FLOW LENGTH
5 .2000 SLOPE
Iy .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
B2 RD MAIN CHANNET
L 734. CHAMNEL LENGTH
s L0070 SLOPE
N .030 CHANNEL ROUGHNESS COEFFTCTENT
cA .01 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
7 4,00 SIDE SLOPE
RUPSTQ KO ROUTE UPSTREAM HYDROGRAPH
*kE
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ATTHA M T DX PEAK TIME TO VOLUME MAXTMIM
PEAK CELERITY
(MIN) {57} |CFS) {MIN} (1H) {FPS)
PLANEL 1.90 1.87 .65 14.64 35,28 124,53 5.79 .48
MAIN 1.62 1.33 3.12 356,93 34.59 724,20 5,65 3.92
CONTINUITY SUMMARY {AC-FT] - INFLOW= .0000E+00 RXCESS= .2130E+01 OUTFLOW= ,2077E+0! BASIN STORAGE= .42B5E-03 PERCENT FRROR=

MATN

INTERFOLATEDR TC SPECIFIED COMPUTATION INTERVAL

L0 32.23 725.00 5.64

HIF-E-42
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HYDROGRAPH AT STATION HNils
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1,65, TOTAL EXCESS = 5.79
PERK FLOW TIME MARIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 34.58-HR
+ (CFS} (HR)
{CF3)

+ 3z, 12.08 3. L. 1. 1.
{INCHES) 4.623 5.6839 5.639 5,639
(AC-FT} 2. z2. 2. 2,

CUMULATIVE ARER = .01 50 MI

HEE EREE Ak wkdk A RA KA K kk ok Add Fkd dkk dkd kkd Fdd F AR AR kkH Kkk kwk kkw bk kEA RAE kb %%d AA& AXE REE Rrd kkd kkh Ahkk dhkd wkw

KRk ko kk kR

+ *
83 KK * CN1l +
* *

R T T Y

CCOMBINE N1l AREAS

85 X0 OUTPYUT CONTROL VARIARLES
IPRNT 3  PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IBNCH 7 PUNCH COMPUTED HYDROGRAPH
10UT 21 SAVE MYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTERVAL IN HOURS
96 HC HYDROGRAPH COMBINATION
ICOMP 2 HUMBER OF HYDROGRAPHS TO COMBINE
EEED
- ks wkk *xx P
HYDROGRAPH AT STATION CNil
PEAK TFLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24~HR 72-HR 34.58-HR
+ {CFS5) {HR}
(CF5}
+ 41, 12.08 6. 2. 1. 1.
{INCHES) 4.559 5,589 5.594 5.594
(AC-FT) 3. 3. 3. 3,
CUMULATIVE AREA = .01 5¢ MI

FEE Ak chkek xkd kkk kkk kkk kkE kkk kdkk KRH ARA KAR REE Kk Keh hkk kAk RERE Ekk kkk Rk WWE KRR AEE Ak kkdk kkdt duh kdd kFA kkd kA

hhk kAR AR A Ak

w* *
87 XK * CH11 *
* *

EER T TR SR e

RUNOFF AREA CHI11

89 KO CUTPUT COMTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
Q5CAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IcuT 21  SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 416 LAST CRDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

99 BA SUBBASIN CHARACTERISTICS
TAREA .00 GSUBBASIN AREA

PRECIPITATION DATR

11 PH DEPTHS FCR 4~PERCENT HYPOTHETICAL STORM
.eees HYDRO-35 ol Lo TP=40 .o uirnainiiiis ienicenaens TP-49 ... iaivas

I1F-E-43




5-MIN  15-MIN 60-MIN 2~HR 3-HR 6—HR 12-HR Z24-HR 2-DAY 4-DAY 7-DBY 10-DRY

.74 1.57 3.18 4.18 4,52 5.47 6.43 T.44 00 .00 .00 Bdd
STORM AREA = .00
21 L3 3C5 LOSS RATE
STRTL .38 INITIAL ABSTRACTICN
CRVNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

82 UK OVERLAND-FLOW ELEMENT NO, 1
L 84. OVERLAND FLOW LENGTH
s L3300 SLOPE
N . 350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SURBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM~-CUNGE
93 RP MAIN CHANNEL
i 1487, CHAMNEL LENGTH
8 .0010 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10.00 BOTTCOM WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE
RUPSTQ YE3 ROUTE UPSTREAM HYDROGRAPH

e

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M T DX PEAK TIME TO VOLUME MAXIMIM
PEAK CELERITY
{MIN} {FT} (CF8) (MIN} (IN} {FP5}
PLANE1 2.45 1.87 .49 16.81 22.52 724.87 5,56 .58
MAIN .44 1.42 5.00 T43.50 40,48 735,400 5.42 2.19
CONTINUGITY SUMMARY (AC-FF) - INFLOW= .3461E+01 EXCESS= ,1364E+01 OUTFLOW= .4683E+01 BASIN STORAGE= ,2406E-02 PERCENT ERROR= 2.9

INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL

MAIN .44 1.42 5.00 40,46 735.00 5.42
ww ok ok wks o .
HYDROGRAPH AT STATION cHlt
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
G-HR 24-HR 72-HR 34,53-HR
+  (CFS) {HR)
{CFS)
+ 40. 12,25 8. 2. 2. 2.
{INCHES) 4,475 5.417 5.421 5.421
{AC-FT} 4. 5, 5, 5.
CIMULATIVE AREA = .02 2Q MT

b Ead Ak ddek kR A kdd Fkk khd Aad KKE Ak A REX REk kkk khk kkk kkh Ekm kkk KAk KAE KAk hhk kha AEd AEd kdE dhww wed AAkEk Ak Ahd kAd

ke ek kKA K

* *
94 KK * Nzt %
® *

Ehk Ak Rk Ak hkhd A

RUNOFF AREA N2T

98 KO CUTPUT CONTROL VARIASLES
IPRNT 3 FRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL C. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVY 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

97 BA SUBBASIN CHRRACTERISTICS
TAREAR .01 SUBBASIN AREA

PRECIPTTATION DATA

IIIF-E-44




+

11 PH DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
ceews HYDROVIS iaier aiieien.n. verr s TPRA0 i eeeiaaes TP-49 L.i.ieiian.
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24~HR  2-DAY 4-DAY 7-DAY 10-DAY

T4 1.57 3.19 1.18 4,52 5.47 5,43 7.44 .00 .00 .00 .00
STORM AREA = .01
98 LS 5CS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 84.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
99 UK OVERLAND-FLOW ELEMENT NO. 1
L 553, OVERLAND FLOW LENGIH
3 0200  SLOBE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DKMIN 5 MINTMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
100 RD MATN CHANNEL
L 644. CHANNEL LENGTH
5 .0030 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
A .01 COMTRIBUTING AREA
SHRPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
z 4.00 SIDE SLOPE
RUBSTG NO ROUTE UPSTREAM HYDROGRAPH
ko
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT M DT DX PEAK  TIME TO VOLUME ~ MAXIMUM
PEAK CELERITY
(MIN) (FT} {CFS) (MIN) (1) (FPS
PLANE1 .50 1.67 4.23 92,19 32.17 737.61 5.54 .37
MAIN 1.06 1.33 3.86  322.22 31.70 737,41 5.49 2.8
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .4180E+01 OUTFLOW= .4128E+01 BASIN STORAGE= .7392E-02 PERCENT ERROR~
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN .06 1.33 5.00 31.34 735,00 5.49
. ok v fe ek
HYDROGRAPH AT STATION w27
TOTAL RAINFALL = 7,44, TOTAL LOSS =  1.88, TOTAL EXCESS =  5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
§-HR 24-HE 72~HR 34.58-HR
(CF$) (HR)
(CES)
31, 12.25 7. z. 1 1.
{TNCRES) 1.483 5.486 5.492 5.492
(AC-FT) 3. 1. g 4.
CUMULATIVE ARER = .61 SQ I

kk kAR kEk

ARk R e ke ek

* *
101 KX * N2B  *
* *

HERAE KRN KA K W

RUNCFF AREA N25

1063 Ko OUTPUT CONTROL VARIASLES
IPRNT 3

IPLOT Q

QSCAL 0.

IPNCH 7

IouT 21

1SAV1 1

isav2 416

TIMINT L0583

SUBBASIN RUNOFF DATA

104 BA SUBBASIN CHARACTERISTICS

PRINT CONTROL

PLOT CONTROL

HYDROGRAFH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST CORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

IITF-E-45
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1
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TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

11 PH DEPTHS FOR 4-PERCENT HYPOTHRETICAL STORM
seaes HYDRO-3G L ,..0. L..i.... werwaaee TP40 Ll . ceaaaaaaaas TP=49 Ll L,
5-MIN 15-MIN 60-MIN Z-HR 3-HR §-HR 12-HR 24-HR 2-DAY 4-DRY 7-DAY 10-DAY
Ll 1.57 3.19 4.18 4.52 5.47 6.43 7.44 .00 00 .00 .00
STORM AREA = .00
105 LS 5CS LOSS RATE
STRIL .33 INITIAL ABSTRACTION
CRVNBR 86,00 CURVE NUMBER
RTTMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAWE
106 UK OVERLAND-FLOW ELEMENT NO. 1
L 80. OVERLAND FLOW LENGTH
s .2000 SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 3 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
107 RP MAIN CHANNEL
L 379, CHANNEL LENGTH
3 <0100 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
ChA .00 CONTRIBUTING AREA
SHARE TRAP CHANNEL SHAPE
WD .00 BOTTCM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE
RUPSTQ NO  ROUTE UPSTREAM HYDROGRAPH

P

*** FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT TTERATION USED - ITERATION= i

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PERAK TIME TC VOLUME MAXIMUM
PERAK CELERITY
{MIN} (FT) {CFs) {MIN} (IH) (FP3)
PLANEL 1.80 1.87 .56 16.05 24,37 724,49 5.78 .49
MAIN 1.83 1.33 1.54 189.53 24.45 723.94 5.68 4,11
CONTINUITY SUMMARY (AC~FT] ~ INFLOW= .0000E+00 EXCESS~= .1513E+0] OUTFLOW= ,14B3E+01 BASTN STORAGE= -2001E-03 PERCENT EZRROR= 2.0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MATN 1.83 1.33 5.00 23.7z2 725.00 5,69
e ok e ak% LR
HYDROGRAPH AT STATION N2§
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.65, TOTAL EXCESS = 5.7%
PERK FLOW TIME MAXTMUM AVERAGE FLOW
6—HR 24-HR T2-HR 34, 58-HR
+ {CFS) {HR}
(CFS)
+ 24. 12,08 2. 1. 1. L.
{INCHES) 4.647 5,686 5.887 5.687
{AC-FT) 1. 1. I, 1.
CUMULATIVE ARER = W00 B0 MI

Yk hEE FR ok ok kokk o EE K EEE REE Ak% AEK AR WkE RRE KAk KAk kkk XRE AA% hkd wokdk kEdk ko bk E RAk kEk Gk% hEx A4E tad LET I 23]

AT E AR E KAk

* *
108 KK * Nz *
+ *

LR T T

COMBINE N2 ARERS

110 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QS5CAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
Iout 21 BBAVE HYDROGRAPH ON THIS UNIT

[IIF-E-46




IsAvl 1 FIRST ORDINATE PUNCHED OR SAVED

1sav2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HGURS
111 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Hkwn
* hk ek L o
HYDROGRAPH AT STATION Ch2
PEAK FLOW TIME MAXTHMUM AVERAGE FLOW
6—HR 24~HR T2-HR 34.58-HR
* (CFS} {HR}
[CF5)
+ 47, iz.09 9. 3. 2. z,
{ INCHES) 4.513 5.835 5,542 5.542
{AC-FT) 3. 6. G. 6.
CUMULATIVE AREA = 02 5Q MI

HEE Ak ARk ckdkd ddk kkh ok ko ok E Fkw kkw kkd khk Ak KKK Kk kkk kkk hhk kR kkk kkk kkdk ok dd RRX Sk kkk hww REA kkd kdkk kkk Rk xaE

AARA R AL R R Eh

® *
112 KK * ccHz o+
* *

R ST RS T

COMBINE AREAS UPSTREAM OF CH2

114 KO CUTPUYT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
IOUT 21  $AVE HYDROGRAPH OM THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SRVZ 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
115 HC HYDROGRAPH COMBINATION
ICoMP 2  RUMBER OF HYDROGRAPHS TO COMBINE
aaw
R e ke ke EER S XS LEE 3
HYDROGRAPH AT STATICN CCHZ
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 34.58-HR
+ {CFS) (HR]}
(CFS)
+ B2, 12,17 17. 5. 4. q,
{ ENCHES) 4.494 5.481 5.486 5.486
{AC-FT) 8. 10. 10. 10,
CUMULATIVE AREA = .04 S0 MI

EEE ok kkd kdd mddk ko kkd kdkd dhd RAE KA F KR AAk REd ARE dkd AFk kkk kkk hkd Rk k kkk kR KKK hkk hAE kEE kkk kEw bRk HRE ARE Aok

FAR KR A A I A AR AL

® *
116 KK * CHzZ ~*
* *

bk ek RO ke

RUNOFEF AREA CHZ

118 KO GUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT COMTROL
QECAL 0. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
iour 2]l SAVE HYDROGRAPH ON THIS UNIT
I5aV1 1 FIRST ORDINATE PUNCHED OR SRVED
IsAvV2 416 LAST ORDINATE PUNCHED OR SRVED
TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

HIF-E-47




119 BA SUBBASIN CHARACTERISTICS
TARER .00 SUBBASTN AREA

PRECIFITATION DATA

11 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
ceve. HYDRO-35 ...... Prea e TP-40 ...... rrarERLEAe e TP=48 .o iuns
5-MIN 15-MIN 60-MIN 2Z-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY 10-DAY
.74 1.57 3.19 4,18 4,52 5.47 6.43 7.44 .00 .00 L0 .00
STORM AREA = .00
120 18 5CS LOSS RATE
STRTL 38 INITIAL ABSTRACTICN
CRVNER 34.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
121 UK OVERLAND-FLOW ELEMENT NO, 1
L 103, OVERLAND FLOW LENGTH
3 -1800 SLOPE
N -350 ROUGHNESS COEFFICIENT
Ph 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
122 RD MATN CHANNEL
L 576. CHANNEL LENGTH
5 L0010 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICLENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHRFE
WE 10.00 BOTTOM WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

ko

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STREP

ELEMENT ALPHA M T DX PEAK TIME TO VOLUME MAK Tp0M
PEAK CELERITY
(MIN} (FT) {CFS) {MIN} (1N} {FPS)
PLANE1 1.81 1.67 B0 20.53 11.58 724,49 5.56 .51
MAIN .44 1.42 3.94 576,18 84,60 733.28 5.48 2.44
CONTINUITY SUMMARY (AC-FT} - INFLOW= ,1030E+02 EXCESS= .7115E+00 OUTFLOW= .1099E+02 BASIN STORAGE= .1160E-02 PERCENT ERROR= .2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .44 1.42 5.00 B4,05 735,00 5.48
o wxw CEE] ke *xx
HYDROGRAFPH AT STATION CHZ
TOTAL RAINFALL = 7.44, TOTAL LOSS = 1.8B8, TOTAL EXCESS = 5.586
PEAK FLOW TTME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 34,5B-HR
+ (CFS) (HR}
(CFS)
+ a4, 12.25 ig. e. 4. 4,
{INCHES) 4.495 5.477 5.482 5,482
{AC-FT} 9, 11. 11, 1i.
CUMULATIVE AREA = .04 5 MI

HEE FEF AKA ARE KAE kdd KFE RRK EEh kWk Rkk ARA KA Ak Xkd FRF kwkk REE RAEk dhkk hdkh hkk k¥ kuk AAE fkk hbk £t Fkt Ak *kH Ak KAk

sk H Kk kW

* +
123 KK * Nlz =
+ *

Ak ko ke w &k

RUNOFF AREA N12

125 RO OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 9 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRAPH

Tour 21 SAVE HYDROGRAFH ON THIS UNIT
IsAvV1 i FIRST ORDINATE PUNCHED OR SAVED
IsAvz 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

[IF-E-48




+

126 BA

11 PH

127 LS

128 us

TOTAL RAINFALL =

FEAK FLOW

(CFS5)

28,

dk ok kkk kR

129 KK

131 KO

132 BA

11 PH

133 LS

SUBBASIN RUNOFF DATA

SUBBASIN CHARRCTERISTICS
TARER .01

PRECIPITATION DATA

SUBBASIN AREA

DEPTHS FOR  4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 tiiiis cumvnmeneaannaes TPoAD euinianeanunns evvnnnevans TP=49 o.ooiii.,
5-MIN 15-MIN 60-MIN  2-HR 3~HR 6-HR  12-HR 24~HR 2-DAY 4-DAY  7-DAY 10-DAY
.74 1,57 3.19 4.18 4.52 5.47 6.43 7.44 .00 .00 .00 L 00
STORM RRER = S0
SCS LOSS RATE
STRTL .38 INITTAL ABSTRACTION
CRVNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIOUS AREA
SNYDER, UNITGEAFH
TP .38 LAG
cp .71 PEAKING COEFFICTENT
SYNTHETIC ACCUMULATED-AREA VS. TIME CURVE WILL BE USED
LR S
UNIT HYDROGRAFH PARAMETERS
CLARK  T¢= .46 HR, B= .27 HR
SNYDER  TP= .38 HR, CP= .70
UNIT HYDROGRAPH
21 END-OF-PERTOD ORDINATES
1. 5. 3, 13. 15. 13, 10. 8. 5. 4.
3. 2. 2. 1. 1. 1. o, 0. a. 0.
0.
o, . P P
HYDROGRAPE AT STATION Wiz
7.44, TOTAL LOSS = 1.98, TOTAL EXCESS = 5,56
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 34.58-HR
{HR)
(CFS}
12.42 6. 2. 1. 1.
{INCHES) 4.458 5.538 5.538 5,538
{AC-FT) 3. 4. 4. 4.
CUMULATIVE ARFA = .01 SQ MI

Wk kR RAK ke Rk RkE kb RRA NRE KKK KEE Akk kkk hkd kkk kwdk kkdk kkk kkw kWE wEE Akk Akk kkk kkk Sdkh kdd kEx ddew

Ak R Kk ok ok ok kok

* +
* N3T ¢
* *

dhk kA F Ak ok ko

RUNOFF AREA N3T

OUTPUT CONTROL VARIARLES

IPRNT 3
IPLOT o
Q5CAL O,
IPNCH 7
Iour 21
ISAV1 1
ISARVZ 4le
TIMINT L0083

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .05

PRECIPITATION DATA

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTEDR HYDROGRAPH

SAVE HYDROGRATH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SBVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

SUBBASIN ARFA

DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..., HY¥DRO-35 ...... P TP-40 ..., e seraaassaas TP=49 (L. ...
5-MIN 315-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24~HR 2-DAY 4-DBY 7-DAY 10-DAY
.74 L.57 3.19 4,13 4,52 5.47 .42 7.44 .00 L00 .00 .00
STORM AREA = .05

SCS LOSS RATE

[IIF-E-49

ke




STRTL .38
CRVNER 84.00
RTIMP .00

KINEMATIC WAVE

INITIAL ABSTRACTION
CURVE NUMBER

PERCENT IMPERVIOUS AREA

134 UK OVERLAND-FLOW ELEMENT NO. 1
L 512. OVERLAND FLOW LENGTH
S .0200  SLOPE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DKMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
135 RD MAIN CHANNEL
L €32, CHANNEL LENGTH
s L0030 SLOPE
N ,030 CHANNEL ROUGHNESS COEFFICIENT
CA .05 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHARE
WD .00 BOTTOM WIDTH OR DIAMETER
z 4.00 SIDE SLOPE
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
I
COMPUTED MUSKTNGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M BT DX PERK TIME TO VOLUME MAX IMUM
PEAK CELERITY
(MIN) [FT) (CFS) (MIN) (TN} (PR3}
PLANEL .60 1.67 4.73 102.43 124.46 733.59 5,54 36
MAIN 1.08 1,33 2,95 631,59 122,61 737.11 5.07 3.91
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= ,1574E+02 OUTFLOW= .1436E+02 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION TNTERVAL
MAIN 1,06 1,33 5,00 122,18 735,00 5.07
e Axk P wix rn
HYDROGRAPH AT STATION N3T
TOTAL RAINFALL = 7.44, TOIAL LOSS = 1.88, TOTAL EXCESS = 5.56
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 34.58-HR
+  {CF8) (HR}
{CEFS)
+ 122. 12.25 25, 7. 5. 5.
(INCHES) 4.309 5.069 5.073 5,073
(RC-FT) 12, 14. 14, 14,
CUMULATIVE AREA = .05 S0 MI

dkk RKE kA

ERER AL AR koAb

* *
136 KK * N3s *
* *

LETT T T T T Y

RUNGFF ARER M35

Fohk kWk Ahk kkok kHk wkd Wk wkk wkk kkk kkk SkE dAk dkE xFd kxk Fuak

Hkk kR RNE AEN ARA kkk kkk kkh

138 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
{I5CAL 0. HYDROGRAFH PLOT SCALE
IPHCH 7 PUNCH COMPUTED HYDROGRAPH
rourt 21 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORPINATE PUNCHED OR SAVED
IsAvV2 416 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS
SUBBASIN RUNOFF DATA
139 BA SUBBASIN CHARRCTERISTICS
TAREA .01 SUBBASIN AREA
PRECIPITATION DATR
1L FH DEPTHS TFOR 4-PERCENT HYPOTHETICAL STORM
<eea HYDRO-35 il L i TP-40 tuiiiiiiiiiiins i TP-42 . .ivnuaan
S5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DBY 7-DRY 10-DAY
e 1.57 3.12 4.18 4.52 5.47 .43 7.44 .00 .00 .00 .00

HIF-E-50

.2430E-01 PERCENT ERROR=

8.6

ko hkEk haE kkh kw sk




5TORM ARER = .01

140 LS 8CE LOS5 RATE
STRTL .33 INITIAL ABSTRACTION
CRVNER 86.00 CURVE MUMBER
RTIMP .00 PERCENT IMPERVIOUS ARERA
KINEMATIC WAVE
141 UK OVERLAND~FLOW ELEMENT NO. 1
L 90. OVERLAND FLOW LENGTH
5 .2000 SLOPE
N 350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DEMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
142 RD MATN CHAMNNEL
L 581. CHANNEL LENGTH
s .0030 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .01  CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE
RUPSTD NO ROUTE UPSTREAM HYDROGRAPH

HhE

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATTION TIME STEP

ELEMENT ALPHA M nT DX PEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
{MIN} (FT) {CFS} (MIN) {IN} {FPS}
PLANEL 1.80 1.87 .60 17.97 27.38 724.55 5.78 .51
MAIN 1.06 1.33 3.63 290.74 25.94 725.04 5.73 2.67
CONTINUITY SUMMARY {AC-FT) - INFLOW= .0000E+00 EXCESS= .1667E+01 OUTFLOW= .1650E+01 BASIN STORAGE= .4547E-03 PERCENT ERROR= 1.0

INTERPCLATER TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.06 1.33 .00 25.88 725.00 5.78
EE RS LE 5 * ko * ok ok XSS
HYDROGRAPH AT STATION N3g
TOTAL RRINFALL = 7.44, TOTAL LOSY = 1.65, TOTAL EXCESS = 5.79
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
G-HR 24-HR 72-HR 34,50-HR
3 {CFS) {HR)
ers)
£ 26. 12.08 3. 1. 1. 1.
{TNCHEES) 4,711 5.775 5,775 5,775
{AC-FT) 1. 2. 2. 2.
CUMULATIVE AREA = .01 5Q MI

Sk ek kkk kbkk kkk kkhk kkk kkk Khd Kkk hkk hkk Ak A ddd FEW Kkk Wwk HAN KEE hkk RRF whk Rk kkk kkk Khk hwkdk Wk kkh kwk Wk® Wk Ak

e e ke ek ke ke

* *
143 KK * cN3 o+
* *

Ak KT R hRk KKK S

COMBINE N33, N3T, Ni2

145 KO OQUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QECAL C. HYDROGRAPH PLOT SCALE
IPNCH 7 PUNCH COMPUTED HYDROGRAPH
Io0T 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED QR SAVED
I15AV2 416 LAST ORDINATE PUNCHED COR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
146 HC HYDROGRAPH COMBINATION
ICOoMP 3  NUMBER OF HYDROGRAPHS TO COMBINE
R
ek e *k ok *kk
HYDROGRAPH AT STATION CN3

IHF-E-51
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n

PEAX FLOW
{CFS)

156.

ek E Kk k KEE

147 KK

149 KO

150 HC

*

PEAX FLOW
{CFs)

240,

AAE kkd xEE

151 KK

152 Xo

154 BA

11 PH

155 LS

TIME
6-HR
{HR}
{CFS;
12.25 33,
(INCHES} 4.368
{AC-FT} 17.

CUMULATIVE RRER =

e

sk k ko k ko
* *

* *

CCH3

* *

Ak ke kk ok kR

COMBINE BREAS N11, N2, N2,

QUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
OSCAL .
IPNCH 7
ICUT z1l
Isavl 1
IsAv2 416
TIMINT .083

HYDROGRAPH COMBINATION

ICOMP 2

HYDROGREPH AT STATION

TIME
6-HR

{HR)

(CF3)

12.25 51,
{IMCHES) 4.412
(AC-FT) 28,
CUMULATIVE AREA =

PRS-

P e s L]
" *

w *

CH3

® *
Tk R LR EERARKE

RUNOFF AREA CH3

QUTPUT CONTROL VARIABLES

IPRNT 3
irpLoT ]
OSCAL 0.
IPNCH 7

I0UT 21
IsAavl 1
ISEV2 4l¢
TIMINT .0B3

SUBBASIN RUNOFE DATA

SUBBASIN CHARRCTERISTICS

Wkk EEE kdkk khkd hkk kkk ke

Wokte HEE RAE AN WAk hkok kkk Wk Rk KAk kb kkok Rk kkk kkd kkok

MAXTMUM AVERAGE FLGW

24-HR 72-HR 34.58-HR
io, 7. 7.
5.203 5.208 5.208
20, 20, 20.

.07 S0 MI

Gk ko kdk Ekd ke Wkw wwd kk W kkk kwk wkw wkE kkd ddd ARk kkE Khkk Kkk kkw AWk

N3 AT CH3

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDRCGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
1AST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

NUMBER OF HYDROGRAPHS TO CCMBINE

*

CCH3

MAXIMUM AVERAGE FLOW

24-HR 72-HR 34.58-HR
is. 11. 11.
5.298 5.303 5.303
3E. 31. 31.

L1F SQ MI

dkk ok kW khk hkE kkk kkd ok kEk kkk kkE kkd ok kd

FRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PINCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

TRRER .00 SUBBASIN AREA

PRECIPITATION DATA
DEPTHS FOR 4~PERCENT HYPOTHETICAL STORM
coens HYDRO-35 ... oo TP-40 ciiiiuiiiiiiins aaesconaaan TP~49 ...in-ivnn
3-MIN 15-MIN 60-~MIN 2-HR 3-HR 6~HR 12-HR 24-HR Z2-DRY 4-DAY 7-DAY 10-DAY
.74 1.57 3.19 4,18 4.52 5.47 .43 7.44 .00 .00 .00 .00
STORM AREA = oo

SC3 LOS3 RATRE

STRTL .38 INITIAL ABSTRACTION

HIF-E-52
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CRVNBR 84,00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS ARER
KINEMATIC WAVE
156 UK OVERLAND-FLOW ELEMENT NO. 1
L 153, OVERLAND FLOW LENGTH
5 L2750 SLOFE
N .350 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM RUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
157 RD MAIN CHANNEL
L 638. CHANNEL LENGTH
s L0010  SLOPE
N .030 CHANMEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAFP CHANNEL SHAPE
WD 20.00 BOTTOM WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

* %

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT RLPHA M DT DX PEAK TIME TO VOLUME MAXTIMUM
. PEAK CELERITY
(MIN} {FT} {CFS} (MIN} (IN) (FPS}
PLANE]L 2,23 1.67 .90 30.54 17.38 725,17 5.586 .87
MRIN 230 1.48 3.74 697,469 238,09 737,52 5,30 3.11
CONTINUGITY SUMMARY (AC-FT] - INFLOW= .3069E+02 EXCESS= .1097E+01 GUTFLOW= ,3170E+02 BASIN STORAGE= .3574E-02 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .30 1.48 5.00 237.1% 740,00 5.30
FTE . EEE * k) ok
HYDROGRAPH AT STATICN CH3
TOTAL RRINFALL = 7.44, TOTAL 10S5 = 1.88, TOTAL EXCESS = 5.586
PEAK FLOW TIME MAXIMIRM AVERAGE FLOW
6-HR 24-HR T2-HR 34,58-HR
(CE5} {HR}
{CFs5}
237, 12.33 53. 16. 1. 11.
{ INCHES} 4.407 5.294 5,255 5,299
{AC~FT} 26, 32. 3z, 32.
CUMULATIVE AREA = 11 50 MI

AHE AAk AAE KKK RkA kkk kkh kkdk kkk kkk hkk hhk ok kkk kkk kkh HAF KEF AERF KAK kEk kA KAk kxE kkd dAF Aka AR d Fkd kEk kkk kws

dkkkkkkkkkkEkE

* %
158 KX * 4T ¥
* *

ok kok ok k ok ok ok ok k

RUNOFF AREA N4T

160 KO OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QECAL 0. HYDROGRAPH PLOT SCALE

IPNCH 7 PUNCH COMPUTED HYDROGRRPH
007 21 SAVE HYDROGRAPH ON THIS UNIT
I5AVL 1 FIRST ORDINATE PUNCHED OR SAVED
IsAv2 416 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

SUBBASIN RUNOFF DATA

161 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN BRER

PRECIPITATION DATA

11 PH DEPTHS FOR 4-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... D L T 5
5~MIN 15-MIN &0~-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DRY
.74 1.57 3.19 4,18 4.52 5.47 ©.43 7.44 .00 .00 .00 .00
STORM AREA = .01

HIF-E-53
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162 LS 5C5 LOSS RATE

STRTL .38 INITIAL ABSTRACTION
CRVNEBR 84.00 CURVE NUMBER
RTIMP .00  PERCENT IMPERVIOUS ARER
KINEMATIC WAVE
183 UK OVERLAND-FLOW ELEMENT NO. 1
L 746, OVERLAND FLOW LENGTH
3 .0200 BSLOPE
N .350  RQUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
MUSKINGUM-CUNGE
164 RD MAI