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I. INTRODUGTION
A. Background

The Flood Control District of Maricopa County (FCDMC) contracted with
Donohue & Associates, inc. on July 23, 1990, to conduct a floodplain
delineation study of possible flood hazard areas resulting from the Gila
Bend Canal System. The location of the study watershed, in southwest
Maricopa County, Arizona, is shown in Figure 1. The watershed lies
generally on the western slope of the Maricopa Mountains and the
southern slopes of the Buckeye Hills. The berm on the east side of the
Gila Bend Canal blocks drainage originating In the watershed lying to
the east. Various spillway structures and culverts comvey flow westerly

past the canal and eventually to the Gila River.

This report presents the hydrologic methods and data used to compute
present condition basin and subbasin discharge rates to be used in the

hydraulic analysis and floodplain delineation portions of the study.
B. Location

The study area is the eastern side of a 23-mile long reach of the Gila
Bend Canal beginning at Gillespie Dam on the mnorth, in Section 28 of
Township 2 South, Range & West, Gila and Salt River Baseline and
Meridian, Maricopa County, Arizona. The south end of the study reach is
the Town Limits of Gila Bend in Section 32, Township 5 South, Range 4

West,

The Gila Bend Canal lies east of the Gila River between 0ld United
States Highway 80 (US 80) and State Route 85 (SR 85) with both roads
parallel to the canal along most of the study reach. The distance from
0ld US 80 to the canal varies from approximately 75 feet to

approximately 1/2 mile.




APPROX. SCALE: |I"=30MILES

N
17
: |
87
89 A
WICKENBURG ‘
[}
(10) | \ VA
.\ PHOENIX \
 GOODYEAR u A

- -- ' - 0

@\—-MAR:COPA COUNTY LINE

o T FIGURE 1 o
STUDY LOCATION MAP

GILA BEND CANAL FLOODPLAIN DELINEATION STUDY
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Dlolale)a N3] ENGINEERS

ARCHITECTS

SCIENTISTS




There are eleven inverted siphons locéted on the 23-mile reach of the
canal. At each siphon, a spillway structure provides for cross
drainage. Major washes, including Little Rainbow Valley Wash, Margie's
Cove Wash, and Butterfield Wash, flow to the Gila River through three of
the spillways., Additional cross drainage is provided through culverts,
ranging from 24 inches to 60 inches 1in diameter, which pass under the
canal. A lift station, 1l.4 miles south of Gillespie Dam, lifts the
canal flow 10 feet to provide adequate slope for the downstream reach of

the canal.
C. History
1. Gila Bend Canal

The location of the Gillespie Dam at the upstream end of the Gila Bend
Canal was known as the "Narrows" during the settlement of the area
around Gila Bend and Arlington. The location was thought to be the
prime location for a water storage facility at the time the Morman

battalion settled Gila Rend.

Plans were drawn for the canal in 1874, although local officials and
farmers claim the canal was in existence before that date. It was bullt
to convey water from the Gillespie Dam downstream 46 miles to irrigate
crops of the former Theba Ranch, which may have also been known as the

Gillespie Ranch and is now called La Paloma Ranch.

The Canal and its right-of-way have been passed on through Varioué
owners. Although the dam bears the Gillespie name, the dam and canal are
purported to have been built by others at a time earlier than the
Gillespie ownership. The current owner of the Canal, dam, and right-of-
way is La Paloma Ranch. The original canal was an earthen structure.
The concrete lining that now exists was constructed around 1975. A

search for records and "as-bulilt" plans of the current canal was

unsuccessful,




2. Woolsey Peak Flood Protection District

A history of fleoding and damage to property and crops downstream of the
canal has resulted in litigation between the canal owners and adjacent
property owners due to attempts to contrel flows. The Woolsey Peak Flood
Protection District was formed as a vehicle to control flooding and

reduce resulting damages.

The district is a legal subdivision of Arizona State Govermment whose
boundaries are approximately coincident with the watershed boundaries of
the study area. Results of analysis conducted in this project are being

shared with the District Board of Directors.
D. Authority

The Flood Contrel District of Maricopa County is obligated under Federal
Law and Arizona Revised Statutes to perform floodplain management and
oversight of floedplain uses, such as land development, gravel mining,
and others, in order to maintain requirements for flood insurance
provided by the Federal Emergency Management Agency (FEMA) in Maricopa
County and other entities falling within its jurisdiction. It is by
this authority that projects such as the Gila Bend Canal Floodplain
Delineation Study are conducted; to define floodplains and to insure
that activities within flood hazard areas are regulated in accordance

with FEMA requirements.
E. Purpose

The purpose of this study is to define areas of flooding upstream of and
associated with the Gila Bend Canal east berm. The level of detail and
methods of study are appropriate to floodplain management and regulation
in Maricopa County, The floodplain delineation will be prepared
accordance with guidelines of the Federal Emergency Management Agency

(FEMA) and the Arizona Department of Water Resources (ADWR).




This Hydrology Report presents the data collection and hydrologic
analysis used to develop basin flows which arrive at the potential flood
prone areas adjacent to the east berm of the canal. This report only
covers development of subbasin runoff and routing of flows to the point
where they reach the canal. The analysis of flow through the canal
cross-drainage structures and storage in ponding areas along the canal
berm are addressed In a companion report titled Hydraulic Analysis and

Floodplain Delineation.
F. Scope of the Hydrologic Study

The hydreclogic analysis for the project provides flow hydrographs based
on the 100-year rainfall for use in the subsequent hydraulic analysis.
The hydrologic analysis primarily consists of collection of relevant
data and preparation of a HEC-1 hydrologic model to compute watershed
flows arriving at the flood hazard area of interest. In addition, the
hydrology of Little Rainbow Valley Wash has been analyzed in sufficient
detail for future hydraulic study of areas beyond the study area. The
scope of work for activities in the project leading to preparation of
this Hydrology Report is provided in the following Technical Scope of

Services.

A, PROJECT MANAGEMENT/COORDINATION/QUALITY CONTROL

1. Prepare a project plan that  includes the work tasks, schedule,
duration and responsible team members.

2. Meet with the District on a regular basis at approximate three week
intervals.
3. Conduct quality control reviews throughout the project.
-5.




. B. DATA COTIIECTION

General Data

1. Contact pertinent agencies and collect available data, Contacts
will include the Distriet, ADWR, §5CS8, USGS, COE, FEMA, ADOT, the
Woolsley Flood Control District, Gila Bend and the La Paloma Ranch,
Data to be collected will include flooding information, soils data,
available mapping, and pertinent studles and designs.

2, With the assistance of the District, meet with representatives of
the La Paloma vranch to inform them of the project and obtain
information regarding the canal including: design plans, problems,
sedimentation, flooding and ponding areas, standard operation and
maintenance procedures.

3. Conduct an initial field reconnaissance with the assistance of the
District to verify the mapping approach, to identify general survey
requirements, to determine any necessary modifications to the
project plan, and to select critical flow locations (concentration
points) in the watershed.

4. Define the mapping limits and coordinate the mapping with the aerial
subconsultant. The mapping limits will be defined as a 2500 foot-
wide strip extending from I8 to the Gillespie Dam (the "study
length"). Ponding areas will be defined at those locations with an

3 overflow culvert or "spill-through" that have significant storage.
The overflight coverage will extend over this entire area. Mapping
will be obtained to produce 1"=100' scale digital mapping at two
foot contour intervals. (See topographic mapping task.) Hard copy
maps will be provided at a scale of 1"=400'.

5. Conduct a detailed field reconnaissance of the canal and watershed
ineluding the following:

- Select cross section location

- Measure sizes of accessible overflow and cross drainage
structures.

- Select roughness coefficients of the <canal, channel routing
reaches and cross section locations.

- Photograph structures, cross section locations, accessible
routing locations, and ponding areas

- Sketch structures for field survey.

- Identify diversion berms.

- Verify land use and cover.

Field Surve

6. With the assistance of the District, notify property owners and
obtain necessary rights-of-entry for the study area.




..

7. Conduct an initial £field survey to set control for the aerial
mapping, to esgtablish Elevation Reference Marks (ERM), and define
canal overflow elevations. Overflow elevations will consist of spot
elevations along the top of the east and west canal berms at
appropriate intervals to determine elevations where water could
leave or enter the canal. Permanent ERMs will be provided at
approximately one mile intervals.

8. Survey the hydrologically-hydraulically significant cross-drainage
structures, spill-throughs, bridges, and canal siphons. Since it is
unlikely the canal can be dewatered, the structure surveys will be
based on available design information and the information that can
be obtained by the field survey crew from above the water.

9. Survey up to 6 typical canal cross sections using a boat or rubber
raft, if necessary. Canal inverts will be obtained upstream and
downstream of the siphons, and at approximately 2500 foot intervals
along the canal.

10. Obtain water surface elevations at 2500 foot intervals along the
canal, and upstream and downstream of each giphon.

11. In a 1level of detail consistent with HEC-1 input requirements,
survey up to 15 normal depth routing cross sections. These cross
sections will be used to prepare the normal depth routing sections
to be used in the HEC-1 analysis.

12. Survey work will be conducted to meet or exceed Federal Emergency
Management Agency (FEMA) minimum criteria as defined in FEMA
Document 37, Flood Insurance Study Guidelines and Specifications for
Study Consultants, Appendix &, September 1985.

13. Surveys will be based on the National Geodetic Vertical Datum
(NGVD). ERM's will consist of existing monumentation, such as brass
caps or similar survey monuments. Where additional monumentation is
needed, survey markers conforming to the Maricopa Association of
Govermments (MAG) Uniform Standard Detail for Public Works
Construction, detail 120-1, Type C, will be placed 2"+ above grade.
ERM‘s will be labelled on available maps and described in a manner
which allow them to be readily located in the field.

Topographic Mapping

14. Prepare digital topographic mapping to a 2-foot contour interval, at
a 1"=100' scale, with sgpot elevations on section line and mid-
section line roads. The mapping will extend along the study length
of the canal at a 2500 foot width,

15. Provide stereo photo coverage of the 2500-foot wide mapping area,
the area south of Patterson Road between the canal and SR 85, and
approximately ten square miles of additional coverage in areas where
watershed divides are not readily discernible from the USGS mapping.

-7-




16.

17.

18.

19.

Ground Control:

a. Provide survey control for the aerial mapping. Quality control
on surveys will be per FEMA 37, Flood Insurance Study
Guidelines and Specifications for Study Consultants.

b. Set panel points and establish horizontal and vertical control
throughout the area to be mapped. Where readily available,
surveys will tie into the State Plane Coordinate System. Field
control will be sufficient to readily allow for compilation of
maps by the aerial survey subconsultant at the desired map
scale and contour interval and will be based on the National
Geodetic Vertical Datum (NGVD). '

c. Locate and mark the horizontal and vertical control points.
The contrecls for the area mapping will be in sufficient numbers
and will be in locations compatible with the accuracy of the
mapping requirements. The controls will beé of at least third

order accuracy. Section corners, gquarter corners, and mid-
section points will be used for control opoints wherever
possible.

Develop digital contour and planimetric data for the project in Auto
CAD DXF or Intergraph ISIF ASCII format, as specified in Autodesk,
Inc., publication TD106-009 (May 7, 1986) or Intergraph publication
DIX4110 (May 12, 1985). Layer names and graphiecs attributes will be
documented as appropriate. The delivered DXF or ISIF files will be
compatible with the requirements, and subject to the limitations of,
the ESRI DYFARC or the ESRI SIF2ARC software translator as detailed
in the January 1989 release of the "ARC/INFO Users Guide"”, File
deliveries will be in ASCII format on industry-standard 1/2"
magnetic tape, 2400-foot reels, written in a generic unlabeled COPY
format, with specified record-lengths and block sizes, or in any
other appropriate format acceptable to the Consultant and the
District.

Provide 1" = 100’ scale digital topographic maps that can be used to
evaluate the ponding areas.

Provide non-erasable topographic mylar base sheets, 24" x 36", with
a scale of 1-inch equal to 400 feet, with a contour interval of 2
feet for all mapping with the exception of section line roads which
will have spot elevations. Provide a cover sheet with the project
title, date of topographic mapping, and a location map showing the
geographic range covered by each specific mapping sheet. Each
manuscript shall include a minimum of a north arrow, scale, section
corners and quarter cotrners, current and proposed streets and
Highway mnames, State Plane Coordinate System, major drainage
features, corporate boundaries, cross section lines, channel station
centerline, index map, description and elevation of control points
and ERMs, and reference marks used in ground control. The mapping
will have an accuracy such that ninety percent (90%) of all contours
shall be within one-half contour of the true elevations and the
remaining ten percent (10%) of the contours shall not be in error by
more than one contour interwval.

-8-




. . 20.

Provide photographic overlay mylar sheets, 24" x 36", with a scale
of 1" = 400', that correspond to the 400 scale base sheets.

Hydrologic Data

21.
22.
23,

24,

25.

® .

27.

28.

29.

30.

Prepare Hydrologic Work Maps at a scale of 1 inch = 2000 feet
including: reproducible mylar overlay maps of: existing drainage
patterns; subwatersheds; major flow paths; slopes: Lland use; and
soils,

Develop cross sections as located in the field reconnaissance. The
aerial subconsultant will provide cross sections in HEC-2 format.
Cross sections will extend the width of the mapping at approximately
1060 foot intervals.

Characterize slope by defining general slopes across the watershed.
Slopes will be characterized by general guidelines such as: steep
{greater than 5%) moderate (less than 5% but greater than 1%); and
mild (less than 1%).

Characterize land use and cover In the watershed based on the field
reconnaissance and the aerial photography.

Reduce the available soils data and characterize infiltration
potential across the watershed,

Prepare a technical memorandum that summarizes the data collection
phase of the project and incorporates the results of the field
reconnaissance. The technical memorandum will document the channel
and routing reach photographs, roughness coefficients, and hydraulic
structures.

Select flow ocutput points {concentration points) based on guidance
from the District and . necessary flow inputs for the hydraulic
analysis.

Select channel routing locatioms to  construct and connect
subwatershed models.

Account for channel infiltration losses based such sources as a
comparison to similar gauged watersheds, typical literature values,
and similar studies.

Delineate the overall watershed 1limits, subwatersheds and subbasins
based on flow locations, routing locations, soils, land use, slope
and topography.




.\

C. HYDROLOGY

1.

Formulate a hydrologic approach that results in development of the
desired flows and volumes. Utilize the U.S. Army Corps of Engineers
computer program HEC-1 and the District’s Hydrology Manual to

develop the hydrologic model. Discuss the specifics of our work
plan and approach with the District prior te initiating any majorxr
hydrologic work efforts. Summarize the methodology to be used in

developing the hydrologic parameters in a technical memorandum.
The specific hydrologic techniques to be used in the analysis are:
a. Rainfall: 10G-year, 6-hour storm, with the District’s

distribution(s) for peak discharge and 100-year, 24-hour storm,
with the SCS Type II distribution for peak volumes,

b. Areal reduction: The rainfall will be areally reduced
separately for critical flow output points as well as for the
entire watershed. The Corps of Engineers Queen Creek areal

reduction will be used with the 6-hour rainfall. NOAA HYDRO-40
will be used with the 24-hour rainfall reduction.

c. Excess: Green - Ampt based on soils maps and guidance in the
Hydrology Manual

d. Unit Hydrograph: Clark & S5-Graph. The Clark method will be
used for sub-basins of less than 5 square miles or having a
time of concentration of less than 1.5 hours. The S-graph will
be used with sub-basins having an area of more than 5 square
miles. For those sub-basins at the 5 square mile threshold,
the time of concentration will be the over-riding factor in the
selection of the method, as is appropriate,.

e, Time of Concentration: The Papadakis method will be used with
the Clark wunit hydrograph, = If this method results in
unsultable times of concentration, another method will be used
and compared to obtain a reasonable result. The S-graph lag
equation will be wused for the appropriate S-graph (Phoenix
Mountain or Phoenix Valley) hydrograph.

f. Routing: Normal depth routing, The cross sections will be
developed from available mapping and selected survey data. The
resulting wvelocities will  be checked and modified if
unrealistic,

g. Transmission loss: Infiltration losses (and methodology)
through channel bottoms will be estimated based on existing
field data or literature.

-10-




Meet with the District to obtain approval of the District at each of
the following steps.

a) Soil and watershed houndaries
b) HEC-] parameter estimation

c) HEC-1 schematic (Flow diagram)
d) HEC-1 results

- Prepare an interim Hydrology -Report which documents the hydrolegic

model development. Following receipt of District comments and the
results of the unsteady flow analysis, final flows and veolumes will
be incorporated into the report. The report will include the
following sections.

a. Scope of the study

b, Description of the watershed

c. Previous studies and reports

d. Methodology

e. Assumptions

. Results

g. Comparison of the results with other studies and/or stream.
gauges.

h. Conclusions

i, List of references and agencies contacted

Report Tables and Figures

a. Watershed location (11" x 17") fold-out map

b. Table showing the peak flows and volumes at flow output points
for different rainfall volumes and distributions

c. Table showing the critical peaks and volures at flow output
points as compared to previous studies (if available).

d. Spread sheet showing the subbasins and their major parameters

(slope, area, friction, total rainfall, time of concentration
or lag, major structures, etc.)

Appendix Tables and Figures

a. Hydrologic work maps showing the subwatersheds, routing
reaches, to calculation flow paths, major man-made structures,
and references (i.e., street mnames, Township, Range, Section,
etc,) at scale of 1:2000.

b. Soils map at the same scale as the base map

c. Land use map at the same scale as the base map.

d. Schematic map for the HEC-1 model showing the sub-basins, the
routing reaches and the order of combining the hydrographs.

e. Pertinent data on hydrologically/hydraulically significant
structures in the watershed.




iI. WATERSHED DESCRIPTION

A, Boundaries

The study watershed is bounded by the Buckeye Hills to the north, the
Maricopa Mountains to the east, and U.S5. Interstate Highway 8 on the
south as shown in Figure 2, The  Gila Bend Canal forms the western
boundary of the study area. The combined drainage area is approximately
297 square miles. Within the watershed, 18 basins have been identified

and delineated.

Major basins were defined by starting from significant drainage features
at the Gila Bend Canal and proceeding upstream. Significant drainage
features used to start the delineation were eleven siphon spillways and
the lift station spillway. Minor features, including small culverts
passing under or into the canal, and significant ponding areas also were
considered in forming major basin divides at the downstream boundary of

the watershed.

B. Slopes

In general, the downhill slopes are towards the west and south and range
up to a maximum 15 percent in the Maricopa Mountains and Buckeye Hills
along the eastern and northern boundaries of the watershed. Slopes
generally decrease moving west to SR 85, Flatter slopes of one percent
or less prevail in the western and southern portions of the watershed.
Much of the Little Rainbow Valley has slopes in the range of one to five
percent. Agricultural areas have been graded by landowners to slopes

that are virtually zero.




C. Soils

The Maricopa Mountains are typically granite. Alluvial soil derived from
them are generally coarser grained. Three major soil group associations
are found in the watershed all of which are Hyperthermic Arid. The
soils are typical of watersheds with mean annual temperatures of more

than 72 degrees and rainfall less than 10 inches. The soil groups
include the Torrifluvients, the Gunsight-Rillito-Pinal, and the Lithic-
Camborthids-Rock OQutcrop. Most of the soils have characteristics of

silty loam, with moderate runoff potential and high permeability.

D. Land Use

More than 90% of the watershed is undeveloped desert or mountainous
landscape. There are two designated wilderness areas, the North and
South Maricopa Mountains Wilderness Areas, comprising almost half of the
watershed within the study area boundaries. Land use of the remaining
area is primarily agriculture with the exception of two other minor land
useg, The first is the Ski Lake Development, which was built in 1989 in
Basin 7 one mile south of Woods Road abutting the east bank of the
canal. The second is the proposed Southwest Regional Landfill, east of
SR 85 and north of Little Rainbow Valley Wash. The landfill is being
developed by the Maricopa County Landfill Department. |

E. Drainageways, Washes and Channels

Much of the watershed 1is drained by small channels which tend to
converge and diverge in a braided network. There are few well-defined
channels other than the three major washes: Little Rainbow Valley Wash
in basin &, Margie’s Cove Wash iIn basin 7 and Butterfield Wash in basin
15. These washes, particularly Little Rainbow Valley Wash, form
significant channels of large capacity as they approach'SR 85 and the

-14-




canal, In other basins, channels continue to be braided and
distributory even as they pass to the west of SR 85 arriving at the
canal berm and cross-drainage structures in many distinct flow paths.
In agricultural areas, landowners have constructed a system of
drainageways ta convey storm flow around crop land and to provide

tailwater drainage.
F. Hydraulic Structures

Because the area is largely undeveloped, few significant hydraulic
structures are present. The only structures in the watershed are
numerous culverts under SR 85 and the cross-drainage structures in the
canal. VAnalysis of the capacity of and ponding area behind typical
SR 85 culverts showed these structures would not have significant impact

on flows crossing the highway.

The only significance of cross-drainage structures in the canal to
watershed hydrology is their use in subbasin delineation. The effects
of these structures is considered in detail in the report on hydraulic

analysis and floodplain delineation.

ITI. DATA COLLECTION

A, Previous Reports and Studies

A review was made of available vreports and studies which could be
readily obtained from FCDMC or through contacts with various Federal,
State and local agencies, A brief synopsis of pertinent reports is
provided in the following.

An Inventory Report on the Woolsey Peak Flood Protection District,
(ADWR, 1990) provided a summary of watershed characteristics and a small

sample of recorded flood flows. An approximate watershed delineation

and hydrologic analysis is also presented in the report. The focus of
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the report however, 1is the need for regulation of development and
improved floodplain management. One conclusion ig that detailed
hydrologic and hydraulic analysis, such as performed in this study, is

needed in the Flood Protection District's watershed.

The Corps of Engineers report, "Gila River and Tributaries - Central
Arizona Water Control Study Hydrology Report," (1982), contains general
information suitable for system-wide planning. However, little specific

information on the Gila Bend Canal is presented in this report

A Flood Insurance Study (FIS) has been prepared for the Gila River
between the Gillespie Dam and Gila Bend by Cella Barr Associates (1990)
for the FCDMC. According to the study, the floodplain of the Gila River
does not impinge or cause backwater on the Gila Bend Canal cross
drainage structures. FCDMC has also sponsored a separate hydrology
study for the Sand Tanks and Bender Wash area south of and abutting this
project, The U.S. Soil Conservation Service (SC5) has prepared a
detailed soils inventory of this area which is not yet published but
includes the entire watershed. A draft version of this soils inventory

was obtain for use in this study.

The "Final Drainage Study for Ski Lake Development" by Steele Engineers,
(1989), presents limited analysis for a reservoir recently constructed
in basin 7. The analysis 1is considered inadequate according to ADWR
comments (in the Woolsey Peak Inventory Report) hence no results of the

study were applied to the present study.
B. Avallable Mapping

Hydrologic work maps for this study were constructed f£rom USGS 7.5

minute topographic maps. The following quadrangle maps, dated 1973,

combine to cover nearly the entire study area:




. Bighorn

' Bosque
Buckeye
Butterfield Pass
Cotton Center NW
Cotton Center SE
Estrella
Gila Bend
Hassanapa
Margie’s Peak

Spring Mountain

A small porticn of the watershed, in the extreme southeast, was not
covered by 7.5 minute mapping. - The Estrella 15 minute quadrangle was

used to develop work maps for this area.

Additional maps obtained and wused at various points in the hydrolegic

. analysis were the following:

- Maricopa County General Soils Map, S5CS, 1973

- Soil Associations Map of Maricopa County, Maricopa County
Plamming Dept, 1977, _

- Paloma Ranch Location and Property Map.

- Geologic Map of Quarternary and Upper Tertiary Alluvium, Phoenix

South 30 x 60 minute Quadrangle, Arizona Geological Survey

(AGS), 1989,
- Geologic Map of the Maricopa Mountains Central Arizona, AGS,
1987.

- Geologic Map of Maricopa County, Arizona Bureau of Mines, 1957

- Surface Management Status, Phoenix South 30 x 60 minute

Quadrangle, Bureau of Land Management, 1981




C. Photogrammetry

An aerial survey was conducted on the portion of the study area where
the floodplain delineation was to be performed. The purpose of the
aerial survey was to develop topographic maps, according to FEMA
standards, to be used as work maps in the floodplain delineation. The
area mapped is a strip of land, 23 miles long and 2500 feet wide, along
the length of the canal from Gillespie Dam to SR 85. Approximately 2000
feet of the mapped width is east of the canal. Stereophoto coverage of

the mapped area was also provided.

Aerial photography was performed on two flight dates using a Wild RC10
first order camera. Nine flight lines were established to produce a
photo scale of 1 inch equals- 600 feet. Ground control panels were set
to match the flight lines. Additional control was generated by computer
during the analysis process, Stereo models were bridged on a Wild
Aviolyt BC2 first order stereo plotter to establish the additional

computer generated control and to check the field control.

Map compilation was based on a target scale of 1 inch equals 400 feet
and a contour interval of 2 feet. The area of mapping coverage was 2000
feet to the east (upstream) of the Gila Bend Canal and 300 feet td the
west. Mapping was produced to meet National Map Accuracy Standards.
Field map checking was performed in accordance with survey and

photogrammetry requirements of the State of Arizona.

D. Field Survey

Field surveys were conducted to  accomplish several objectives.
Initially, the objectives were to provide ground control for the aerial
mapping, to establish elevation reference marks as required for FEMA
work maps and to establish temporary benchmarks for use in later surveys

for collection of hydroleogic and hydraulic data.
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Horizontal Control for the project 1is based on the Arizona State Plane
Coordinate System, Central Zone, N.A.D., 1983. TField work was performed
in meters and adjusted to grid using a combined factor of 0,9999285,
Coordinates were converted to Arizona Department of Transportation

(ADOT) Modified Grid in feet using the following factors:

The ADOT modified conversion factor for Maricopa

County is 1.00016.

Arizona Revised Statutes state the International Survey Foot
shall be used on all surveys in Arizona. In accordance, one
meter is equal to 100 divided by 30.48 feet. Project datum is
not on true ground distances because of project elevation and
position within the Central Zone. The grid value to project
datum conversion factors is as follows: Grid value to project
datum equals grid value times 100 divided by 30.48 times
1.00016.

Vertical Control is based on United States Coast and Geodetic Survey
benchmark line 361 (A361 through T361). The elevation of T361 was used
as published, 751.248 feet. Elevations of benchmarks S361 through A361
were found by computing differences in elevation according to new field
work by N.0.5. in 1981,

Ground control for the aerial mapping was established by a system of 114
horizontal control points and an extensive network of spot elevations

and cross-sections across the width of the mapped area.

Temporary benchmarks (TBM) were set at intervals of approximately 500
feet beginning at the north end of the project. Spirit level traverses
were run through them and adjusted to the benchmarks of line 361.
Closures were made to meet Third Order requirements. Elevation

Reference Marks (ERM) were set at a minimum of one mile intervals and

standard point descriptions were written for inclusion on the work maps.




The primary purpese of the hydrologic field survey was to obtain channel
cross-section data for Little Rainbow Wash and Margie’s Cove Wash where
routing would be required in the hydrologic model. The culverts and
road profile of SR 85 were also surveyed so that the significance of the

structures could be determined in the analysis.

The field survey for hydraulic analysis was more extensive. This work
included survey of the entire lengths of the crest of both canal berms,
cross-section surveys of the siphon and pump station spillways and
survey of the invert elevations of each cross-drainage culvert. Also,
elevation data was collected within the Gila Bend <{anal including
geveral typical canal c¢cross-sections, the upstream and downstream canal
inverts at each siphon, and bridge opening data at each of three bridge

crossings.
E. Field Reconnaissance

Project engineers made several site visits to the study area to collect
additional hydrologic data. Data collection on these visits included
determination of the Mamning 'n’ value and verification of channel shape
for routing reaches, verification of wvegetation density and
determination of subbasin divides and flow paths not evident on
hydrologic work maps. Photographs of typical land covers and channel
reaches were taken during field reconnaissance to document the

observations,

Iv, HYDROLOGIC ANALYSIS
A, Methodology

The study watershed was modeled wusing the U.S. Army Corps of Engineers
HEC-1 computer program. The models were formulated to compute flows
arriving at the canal at 19 flow concentration points. This section of
the report describes development of inputs, formulation and calibration

of the HEC-1 model.
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The primary model inputs are rainfall, subbasin parameters, routing
reach parameters and diversion rating = curves, The 6é-hour and 24-hour,
100-year precipitation events were modeled. The time distribution of
rainfall was selected from the Hydrologic Design Manual of Maricopa
County (FCDMC, 1990), for the 6-hour storm and the SCS Type II
distribution was used for the 24-hour storm. For computation of surface
runoff, the study watershed was delineated into 18 basine which were
further divided into a total of 100 subbasins. Runoff rates from
individual subbasins were determined by application of the Green-Ampt
precipitation loss procedure and then flows were generated using unit
hydrographs Based on either the FCDMC standard procedure (6-hour storm)
or the Phoenix Valley S-hydrograph method {24-hour storm). Subbasin
flows were combined and routed as appropriate for the flow pattern in
each major basin. In all, 87 channel routings are programmed in the
HEC-1 medels. Transmission losses in channel flow due to infiltration
were included in all routings. Flows were assumed to be able to split
and jump across basin or subbasin divides at five locations in the
watershed, Each of these locations was represented as a diversion in
the HEC-1 model.

The  final phase in constructing the HEC-1 model is
calibration/verification of modeled flows. Thorough calibration of the
model is restricted because there are no flow recording pgages operating
in the watershed and no historical flow records were available.
Therefore, the model was calibrated to vyield flows that are consistent
with 100-year flows estimated for six peakflow gages in or near the
study area. Channel transmission Jlosses was wused as the calibration

parameter in the adjustment of modeled flows.
B. Rainfall
The 100-year storm, 6-hour and 24-hour durations, are the precipitation

events modeled in this study. Point precipitation values were derived

according to procedures and data presented in Chapter 2 of the

~21-




"Hydrologic Design Manual®, (FCDMC, 1990). Rainfall depths in the
Manual were derived from Pfecipitation-Frequency Atlas of the Western
United States, Volume VIII (NOAA, 1973). Derivation of the point
rainfall amounts for this study 1is provided in Appendix A. The
procedure involves constructing a straight line fit of the 2-, 5-, 10-,
25-, 50- and 100-year rainfalls as estimated from County ischyetal maps
provided in the Manual. The adjusted 100-year rainfall is the depth
indicated by the straight line fit, The 6-hour rainfall depth was
determined to be 3.45 inches and the 24-hour depth is 4.20 inches.

Rainfall distribution curves were obtained from the Manual for the 6-
hour duration storm, These curves were developed from the Queen Creek
flood of 1954 by the Corps of Engineers. The SCS Type 1I storm
distribution curve was used for the 24-hour rainfall event, Each
rainfall distribution was implemented in the HEC-1 models using input on

PC cards.

Areal reduction factors for the 6-hour storm wetre taken from Table 2.1
of the Hydrologic Design Manual. Areal reduction factors for the 24-
hour storm were taken from NOAA Technical Publication 40, (1961), Figure
15. The depth-area reduction for both the 6-hour and 24-hour events was
input on JD cards in the HEC-1 models. Derivation of the areally

reduced rainfall is presented in Appendix A.
c. Basin Delineation

Major basin boundaries were delineated using United States Geological
Survey (USGS) 7.5 minute topographic maps. Basin boundaries were traced
upstream starting from the spillways or ponding areas identified as
downstream concentration points, The delineation proceaded eastward of
SR 85 and the Southern Pacific Railrocad to the watershed divide.
Criteria which were considered during the delineation included man-made

features (such as roads) and the presence of homogeneous land use and




slopes. Generally, subbasins were delineated to define the drainage
area to major flow paths. In some areas, this process created long,
narrow basins having large areas. Such basins were broken into
subbasins by defining subbasin boundaries at locations where changes
land use or average slope occurred. Because of the distributory flow
patterns, some boundaries were difficult to distinguish in many areas.
Aerial photographs were used to aid in identification of dominant flow
paths., Field reconnaissance visits were made to verify boundaries in

areas where the boundaries were not obvious on the work maps.

The watershed was delineated into 18 basins which consist of 100
subbasins. Detailed maps of the subbasin boundaries are provided in
Exhibit A, Subbasin areas are provided in Table 1. Subbasin sizes
range from one-half to nine square miles with an average area of three
square miles, In the central and southern parts of the watershed,
several long, mnarrow subbasins were further subdivided into smaller
areas so that channel routing effects could be represented in greater

detail,
D. Precipitation Losses

Precipitation loss rates were estimated. in HEC-1 using the Green-Ampt
procedure, The required input parameters and corresponding HEC-1
variable names are initial loss (IA), volumetric moisture deficit

(DTHETA), wetted front suction (PSIF), hydraulic conductivity (XKSAT),
and percent imperviousness (RTIMP). The primary source of data for
calculating these parameters was unpublished soils information obtained
from the SCS field office in Buckeye presented in Table Bl of Appendix
B. The draft soil survey was also obtained from the S5CS field office in
Buckeye., Data included seoil wnit delineations prepared on old aerial
mapping and draft descriptions of most of the soil map units. The
delineations were transferred to work maps provided as Exhibit B. The

descriptions were used to compute Green-Ampt parameters for each soil

type. Major and minor textural components of the soil were provided in




TABLE 1
. SUBBASIN PARAMETERS
VOL. WETTING

DRAINAGE INITIAL MOISTURE FRONT HYD.
AREA LOSS DEFICIT SUCTION CONDUC. IMPERVOUS

SUBBASIN  (BA) (1A) (DTHETA)  (PSIF) (XKSAT) COVER  LAG
NO. (sq. mi.) (in.} (in) (in.) (in/hr) (RTIMP)  (min.)
1.1 0.868 0.20 0.26 7.40 0.14 7% 41
1.2 0.916 0.32 0.34 4,70 0.35 0% 29
2.1 2,900 0.25 0.23 8.41 0.08 12% 43
22 2,616 0.30 0.33 4,22 0.35 0% 81
3.0 3.781 0.28 0.31 4.66 0.30 6% 71
4.1 2.867 0.19 0.32 4.48 0.27 1% 79
4,2 2.041 0.16 0.30 4.06 0.26 1% 78
4.3 5.092 0.29 0.33 4.56 0.30 2% 83
4.4 3.870 0.18 0.31 4.02 0.27 0% a3
4.5 0.534 0.30 0.30 3.88 0.25 0% 49
4.6 1.827 0.28 0.30 552 0.25 6% 46
47 6.929 0.25 0.33 4,85 0.29 2% 83
4.8 6.467 0.33 0.31 5.44 0.26 4% 202
4.9 1.133 0.25 0.35 . 427 - 0.39 0% 31
410 2.924 0.29 0.28 5.11 0.23 4% 79
4.11 6.033 0.33 0.31 5.10 0.27 4% 98
4.12 2.364 0.32 0.33 4.18 0.34 1% 56

. 4,13 1.244 0.27 0.33 4.00 0.35 0% 79
4.14 3.628 0.29 0.28 6.18 0.22 8% 113
4.15 3.552 0.38 0.35 427 0.39 0% 64
5.0 3.165 0.44 0.35 4.26 0.40 0% 50
6.1 3.676 0.50 0.28 6.37 0.19 7% 69
6.2 0.444 0.39 0.35 3.98 0.34 0% 30
6.3 2.278 0.38 0.32 4.68 0.29 1% 34
6.4 0.599 0.50 0.35 4.03 0.35 0% 42
6.5 1.601 0.44 0.34 4,00 0.34 0% 55
6.6 3.642 0.29 0.26 7.27 0.15 9% 55
6.7 1.128 0.46 0.34 417 0.37 0% 51
6.8 0.366 0.35 0.31 3.87 0.29 0% 35
7.1 6.402 0.31 0.28 6.40 0.19 7% 66
7.2 4.324 0.33 0.27 6.71 0.18 9% 48
7.3 2,733 030 - 026 7.39 0.15 10% 78
7.4 3.254 0.28 0.27 747 0.17 12% 44
7.5 3.705 0.34 0.30 4.48 0.26 2% 69
7.6 2.103 0.35 0.31 3.80 0.30 0% 34
7.7 0.641 0.39 0.34 421 0.38 0% 30
8.1 3.377 0.26 0.24 8.16 0.11 12% 67
8.2 1.383 0.26 0.24 8.26 0.09 9% 31
8.3 3.049 0.31 0.26 6.92 0.15 7% 66
8.4 5.639 0.30 0.27 6.52 0.20 10% 61
) 8.5 1.627 0.28 0.24 8.24 0.10 13% 41
. 8.6 0.467 0.34 0.31 4.40 0.30 1% " 48

8.7 2.538 0.33 0.27 872 0.20 5% 60




SUBBASIN BA 1A DTHETA PSIF XKSAT IMPERVOUS LAG

NO.  (sg. mi) (in.) {in.) (in.) (in/hr)  RTIMP (min.)
8.8 0.306 0.35 0.31 3.81 0.30 0% 22
9.1 2,249 0.35 0.29 3.84 0.25 1% 56
9.2 1.261 035 030 3.63 0.27 0% 30
10.1 4,633 0.30 0.25 7.64 0.10 6% 76
10.2 4.487 0.32 0.28 5.87 0.17 3% 63
10.3 0.288 0.35 0.31 3.82 0.31 0% 12
11.1 5.202 0.27 0.24 8.17 0.10 12% 69
11.2 5.642 0.34 0.28 4.97 0.21 2% 88
11.3 0.590 0.35 0.30 3.70 0.28 0% 39
12.1 4.063 0.27 0.23 8.41 0.09 14% 47
12.2 4.660 0.33 0.28 6.64 0.18 4% 53
12.3 8.894 0.35 0.32 4.48 0.29 0% 108
12.4 0.613 0.35 0.33 3.95 0.33 0% 31
13.1 5.139 0.31 0.31 5.65 0.30 17% 73
13.2 5.981 0.32 0.31 5.51 0.27 8% 94
13.3 4.433 0.29 0.25 7.43 0.13 9% 103
13.4 1.887 0.26 0.23 8.44 0.09 13% 33
135 6.259 0.32 0.31 5.57 0.26 5% 73
13.6 3.326 0.32 0.27 7.10 0.16 9% 59
137 9.100 0.35 0.34 4.04 0.33 0% 138
13.8 0.301 0.35 0.35 4.07 0.36 0% 19
14.1 2.378 0.28 0.28 6.80 0.19 13% 52
14.2 7.542 0.35 0.32 4.11 0.30 0% 174
14.3 0.280 0.35 0.35 4,08 0.36 0% 15
15.1 8.786 0.31 0.30 5.68 0.25 5% 95
15.2 1.022 0.35 0.32 4.94 0.23 0% 49
15.3 5.180 0.33 0.31 5.59 0.20 4% 122
15.4 0.801 0.35 0.32 5.11 0.20 0% 64
15.5 3.131 0.28 0.27 6.97 0.19 1% 70
15.6 4.455 0.27 0.26 7.62 0.15 13% 63
157 2.486 0.32 0.29 6.41 0.21 4% 29
15.8 5.479 0.35 0.34 4.16 0.33 0% 77
159 3.933 0.35 0.34 425 0.30 0% 83
15.10 0.709 0.35 0.34 4.32 0.30 0% 61
15.11 0.478 0.35 0.33 4.88 0.25 0% 35
15.12 2.901 0.32 0.30 6.07 0.24 5% 68
15.13 6.667 0.35 0.35 3.97 0.34 0% 122
15.14 2.416 0.30 0.29 6.46 0.23 9% 36
15.15 5.397 0.35 0.35 3.99 0.34 0% 123
15.16 1.893 0.30 026 7.33 0.16 11% 40
1517 1.505 0.35 0.35 4.02 0.34 0% 70
15.18 6.607 0.35 0.35 4,01 0.34 0% 133
15.19 0.944 0.35 0.33 4.71 0.28 0% 75
15.20 1.094 0.35 0.32 5.18 0.19 0% 72
15.21 0.339 0.35 0.35 412 0.37 0% 15
15.22 0.271 0.35 0.32 5.14 0.20 0% 20
16.1 3.785 0.33 0.30 5.79 0.19 5% 74
16.2 1.623 0.35 0.32 5.15 0.19 0% 54
16.3 0.559 0.35 0.33 4.80 0.28 0% 36
16.4 0.156 0.35 0.33 4.79 0.28 0% 17
165 2.985 0.35 0.32 5.11 0.21 0% 88
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SUBBASIN BA A DTHETA PSIF XKSAT  IMPERVOUS LAG

NO. (sq.mi)  (in) (in.) (in) (in/hn  RTIMP (min.)

| 16.6 2,062 0.35 0.33 494 025 0% 50
. 16.7 0.356 0.35 0.32 4.98 0.24 0% 19
17.1 7.085 0.35 0.32 4.80 0.25 0% 125

17.2 0.501 0.35 0.34 4.52 0.35 0% 22

18.1 1.635 0.35 0.32 5.09 0.21 0% 59

18.2 0.211 0.35 0.33 4.74 0.28 0% 15




the SCS descriptions and corresponding Green-Ampt values obtained from
Table 4.2 of the Hydrologic Design Manual, Weighted averages were
calculated for each soil as shown in Table Bl. The range of values for
each soil serles with multiple symbols was checked to insure that a

consistent soil type was sgpecified.

Values of volumetric moisture deficit (DTHETA) for both dry and normal
conditions were computed; however, for this study, the dry condition
values were assumed to be appropriate throughout because the study area

is a desert region.

Using the soils work maps, the area of every map symbol within each
subbasin was planimetered and tabulated in a spreadsheet. An areally
weighted average value for each of the four parameters (XKSAT, PSIF,
DTHETA-dry and RTIMP) was calculated, The weighted average computations
are shown in Table B2 of Appendix B and the results are summarized in
Table 1. The XKSAT wvalues in Table 1 are subject to adjustment for

vegetation cover as described below.

Adjustments were made to the hydraulic conductivity parameter for
vegetation cover according to the procedure described in Section 4.4.1
of the Hydrologic Design Manual. The value of XKSAT was adjusted for
each subbasin based on the percent density of vegetation cover. Percent
density was visually estimated using aerial photo maps and field
observations by comparison to twelve transects obtained from ADWR, The
transects were located on the aerial quads so that areas of similar
density could be identified. The transect densities ranged from 10 to 44
percent, and included plants such as creosote, saguaro, bursage, palo,
verde, ironwood, cholla, ocotillo, and burroweed. Transect data and a
transect location map are provided in Appendix B. Photographs of
vegetative cover in representative areas are also provided in Appendix
B. Adjustment computations for vegetation effects on ZXKSAT are

summarized in Table B3.
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The initial loss parameter (JA) was calculated for each basin using
slope and land use information shown in Exhibits ¢ and D respectively.
The basins were divided into areas of mild (less than 1 percent),
moderate (1 percent to 5 percent), and steep slopes '(more than 5
percent), and areas of each slope within each subbasin were tabulated,
Land use, specifically irrigated agriculture, was also defined for each
subbasin and tabulated. Initial 1loss values were obtained from Table
4.1 of the Hydrologic Design Manual, and a weighted average based on
slope and land wuse was computed. Land is either given a slope
designation or was in agriculture. Land area under agriculture, if any,
was subtracted from the mild slope area using the assumption that
irrigated agriculture was generally on level ground. The data used to

perform the weighted average computations is provided in Table B4.

Weighted average computation of the percent impervious area (RTIMP) for
each subbasin is included in Table B2. The percent impervious was also
developed from the SCS soil description where percent rock and hard pan
was ldentified. With the concurrence of FCDMC staff, the impervious
area was assumed to be one half of the percent rock or hard pan based on

field cobservations and past experience.
E. Unit Hydrograph

Unit hydrographs were entered in HEC-1 by way of Ul card input. The
required Ul input was generated using Ithe MCUHP2 computer program
provided by FCDMC. This program derives wunit hydrographs for a
particular duration of rainfall excess using an S-hydrograph subtraction
technique. The program is coded with two standard S-hydrographs: the
Phoenix Mountain and Phoenix Valley S-graphs. The Phoenix Valley S-
graph was used for all subbasins. The required inputs for unit
hydrograph computation from an §-hydrograph are the subbasin area,
subbasin lag time and the duration of rainfall excess, For HEC-1, the
duration of rainfall excess is simply the time step because HEC-1

initiates a new partial runoff hydrograph at each time step whose flows
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are added to the coordinates of hydrographs from previous time steps to

derive the total runoff flow.

The lag time for each subbasin was calculated using Hydrologic Design
Manual Equation 5.11 and is presented in Table 1. Subbasin flow paths
on which the lag times are based, are shown in Exhibit A. Physical data
for lag time calculations was obtained from the Exhibit A work maps as
well. This data included flow path 1length, slope of the flow path and
an approximation of the length along the flow path from the basin
centroid to the outlet, Basin roughness, Kp, was estimated to vary
between 0.05 and 0.07, with the extremely rugged areas, such as in the
Maricopa Mountains, being 0.07 and the agricultural areas assigned a
roughness of 0.05. As a check for reasonableness of the computed lag
times, average velocities were calculated using the flow path lengths
and computed lag times and varied between 2 and 7 feet per second. Data
used to perform calculations according to equation 5.11 are provided in
Table B5 in Appendix B. Basin 1lag times compared favorably to values
found in the Flood Hydrology Manual, (US Bureau of Reclamation, 1989),
Table 4.3 titled Unit Hydrograph Lag Data for the Southwest Desert.

F. Channel Routing

Channel routing introduces time lag and peak attenuation in the subbasin
hydrographs. The attenuation is accomplished through channel storage
and volume reduction resulting from channel infiltration. The routing
procedure was the HEC-1 mnormal depth storage routing. Transmission
losses which occur due to channel infiltration were a primary concern
during the development of routing inputs and eventual determination of
downstream outflows at the canal berm. The channel routing parameters
are intended to represent average conditions in the reaches. They were
developed wusing field information, available topographic maps, and
engineering judgement. The stages and flow widths resulting from these
routings are not intended to indicate actual flood conditions. Typical

flow paths in the study area consist of numerous small, shallow channels
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which divide and recombine frequently and randomly. The density of the
individual channels is consistent through the routing reach but there is
no single continuous flow  path. These situations are called

ndistributed flow" channels,

For well-defined channel flow, such as occurs in Little Rainbow Valley
Wash, mnormal depth routing sections were déveloped from field
measurements and visual iInspection. Nine channel cross-sections were
obtained along Little Rainbow Wash and two were obtained in Margie'’s

Cove Wash,

' For distributed flow channels, an alternate method was developed to
estimate the routing parameters. The flow in these reaches tends to move
in multiple sand bottom channels uniformly distributed across the width
of the basin. During a field review of the area, it was noted that
flows are shallow, with little evidence of flow depths greater than 2.0
feet, Indicating that flows within the distributed flow channels were
typically confined to the individual channels, Three representative
sections were obtained in Basins 4, 7, and 13 to verify that flow depths
were shallow and that the total chamnel width was estimated with
reasonable accuracy. Using the Exhibit A work maps, a representative
section was chosen for each routing reach, The number of chanmels
crossing this section were counted- and a typical bottom width was
determined by interpolation. The eight point section for the HEC-1
model was then developed using the total sandy bottom width, length, and
slope. Thus, each routing reach channel has a bottom width equal to the
estimated sum of the bottom widths, and a total width equal to the width
of the entire distributed flow channel. Assumed routing reach cross-
sections and channel parameters used for each of the HEC-1 routing

reaches are provided Iin Appendix C.

Transmission losses (channel infiltration) were modeled with normal

depth channel routing in conjunction with the RL card percrt value in

cfs/acre. The RL card takes a PERCRT value and applies it to the wetted




area of the channel. An absence of definitive information makes it a
challenge to select a PERCRT value which provides a reasonable and

representative loss of runoff volume and reduction in peak flows,

The Gila River Basin FIS, (Cella Barr, 1990), established a wvalue of 1
cfs per wetted acre. Field permeability data obtained from personmnel of
the ADWR indicate that walues of 5 to 10 cfs per wetted acre are common
in the project vicinity, particularly in Margie's Cove and Little
Rainbow Washes, and that even higher values may be appropriate. The Gila
River study notes that loss rates of 1 cfs per wetted acre reflect the
influence of return flow (exfiltration) through channel banks which
tends to minimize the wvolumetric decrease by channel perceolation. This
condition does not appear applicable for this study, since flows lost to
percelation will not re-enter the channels under consideration.

Initially, a PERCRT wvalue of 5 cfs per acre was selected for all of the
channels, After the models were run, values of the PERCRT within basins
were adjusted up to 10 cfs per acre or down to 1 cfs per acre in order
to bring the basin flows within  calibration limits, Additional

information on this procedure is provided in Section I, Calibration.

Values of roughness (Manning mn) for both overbank and channels were
determined to range from 0.035 to 0.050 when standard methods were
applied, as in Chow, {(1958). The walue 0.050 was used for all channels
to account for the effect of braiding. The overbank sections are, in
fact, the areas between the braided channels, which generally have less
vegetation but coarser bottom material. Field estimates of the Manning

n indicated similar values for both channel and overbank,
G. Diversions
Locations where diversions, or flow splits, occurred were identified at

four basin and one subbasin boundaries. Interbasin diversions are

located in Basins 7, 8, 13, and 16, and a flow split within Basin 7 as-
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well, The topographic work maps were wused to develop conveyance
capacity curves for each leg of the split, HEC-1 diversion cards were
used to split the hydrograph based on relative capacity. Supporting
caleulations for the diversion curves are provided in Appeqdix D along

with diagrams indicating the resulting peak flows.
H. HEC-1 Schematic and Input

The HEC-1 model inputs for the 18 basins were input as four separate
HEC-1 models which compute system outflows at 19 downstream
concentration points. Certain basins had to be combined into a single
model due to interbasin diversions that linked them together. Each HEC-
1 model is named after a major wash or siphon included in the model.
The four HEGC-1 models are Rainbow, which covers basins 1 to 6; Paloma,
basins 7 to 10; Butterfield, basins 11 to 15; and Getzweiler for basins
16 to 18. Table 2 1lists the concentration points and the name of the
HEC-1 model that computes the flow at that location. The overall HEC-1
schematic showing the location of all routings, diversioens, and
concentration points is presented in Figure 3. The HEC-1 output
including an input listing, of all four models for both the 6-hour and

24-hour precipitation events is provided in Appendix E.
I. Calibration/Verification

Calibration/verification of the modeled downstream flows is required to
insure that model results are reasomable. For this project, there is no

available data which would allow <calibration of volumes. Consequently,
all calibration activities are directed toward peak flows. 1In addition,
the calibration data that is available cannot be correlated with a storm
of a specific duration. The larger of the 6- and 24-hour peak flows

from the model was assumed to be the better estimate of the modeled 100-

year flow and was the modeled flow used in the calibration/verification,.




.‘ TABLE 2

DOWNSTREAM CONCENTRATION POINTS

CONCENTRATION  PRIMARY DA HEC-1
POINTS OUTLET {sq.mi.} MODEL
1C1 Gillespie 7.31 Rainbow
300 Russel Badley 3.78 Rainbow
4C6 Rainbow Wash 50.49 Rainbow
500 Turner Draw 3.17 Rainbow
6C3 Layton 13.74 Rainbow
7C4 Lawsuit 22.51 Paioma
7C5 Ski Lake 0.64 Paloma
8C6 Paloma Lift Stat. 18.39 Paloma
aC2 _ 3.51 Paloma
10C2 Siphon 5 8.41 Paloma
11C2 Stiel #2 11.43 Butterfield
12C3 Tilley #1 18.22 Butterfield
13C3 Tilley #2 36.41 Butterfield
14C2 The Neck 10.2 Butterfield
15C14 Butterfield 65.15 Butterfield
. 15C15 1.36 Butterfield
16C4 Getzweiller 11.54 Getzweiller
17C2 7.59 Getzweiller
18C1 1.85 Getzweliller
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The routing reach transmission loss vrate (PERCRT) was selected as the
model parameter to be varied in order to adjust the HEC-1 model flows.
Transmission loss was selected for two reasons. The first reason is
that it is an important physical parameter that is a source of much
debate among hydrologists working in desert regions. It is difficult to
estimate because, it is affected by many factors including piezometric
head, soil poresity, silt 1load, flow wvelocity and saturation of lower
soil layers. Hydrologists contacted at ADWR expressed the opinion that
transmission loss was frequently underestimated in hydrologic studies
conducted on desert watersheds in Arizona. The second reason
transmission loss was selected is because most of the remaining model
parameters were derived from detailed physical and geographic data using
state-of-the-art techniques. The assumption is that these parameters

are reliable in comparison to the estimated transmission loss rate.

The calibration/verification procedure employed in this study involved
the adjustment of transmission loss to bring flows within a reascnable
range. Flows were not adjusted to match specific target values as would
be done in a normal calibration because mno calibration targets are
availahble. The so-called reasonable range was constructed from
estimated 100-year flows iIn nearby watersheds as described in the

following.

Historical peak flow data were available at seven nearby gages for
watersheds ranging in size from 1.5 square miles to more than 400 square
miles. FCDMC provided estimates of the 100-year flow for each gage
based on the Log Pearson type III distribution and 17 years of recorded
annual floods. A summary of the flow' data is provideéd in Table 3 and a
map of gage locations is provided in Figure 4. Peak flows varied from
much more than 1000 cfs per square mile to as low as 20 cfs per square
mile for the largest watershed (Waterman Wash). The highest value, for
Windmill Wash, was a definite outlier since it indicated runoff
exceeding 6 inches across a 13 square mile area. With this value
discarded, the remaining 6 gages had ratios ranging from 20 csm to 1034

cem, A linear regression was conducted on the log of the flow-area
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TABLE 3

GAGE DATA USED FOR VERIFICATION OF HEC—1 MODELS

DRAINAGE 100-YEAR

AREA FLOW RATIO
WASH GAGE ID {sg. mi.) (cfs) FLOW TO AREA
Crater 95202.3 1.5 1540 1034
Rainbow 95196 3.5 2060 597
Black Gap 95202 121 1310 108
Windmill 95197.8 12.9 25300 1961
Bender 95197.5 68.8 7970 116
. Sauceda 95197.6 126.0 7910 63
Waterman 95142 403.0 8100 20
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ratio with the log of the area as the predictor. Thé regression line

represents the equation:
Q X
"y (L)

Where Q is total flow, A is drainage area and C and x are the regression

constants.

Equation (1) is equivalent to the common regression formula for flow:

0= ca” (2)

where n=x+1. Equation (1) is .used in this analysis to reduce the
parameter variance. Hydrologists often use flow per unit area as a
check for reasonableness of flow. The division by area is done to
reduce variance thus providing wvalues to which it is easier to apply

conceptual engineering judgement.

The regression analysis of log(csm) versus log(Area) resulted in the

fitted formula:

Q -0.64
— = 132 A
a -1 (3)

The standard error of the regression is R2 = 0.917. The regression line
and the gage data are plotted in Figure 5. The data point for Windmill

Wash is plotted but was not used to derive the formula.

A 95% confidence interval envelope was constructed from the regression
line using the standard deviation, 8)1og4=0.203, which was calculated in
the regression computations. The envelope is based on twe standard
deviations above or below the regression line. It was presumed that a

reasonable watershed flow would fall within this envelope.
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The initial HEC-1 watershed outflows were computed using transmission
losses of 5 cfs per acre in all channel reaches. 1In these runs, eight
outflows fell outside the regression envelope, four above and four
below. The transmission loss rates in the low flow basins were
decreased to 1 cfs per acre which brought all flows to a level near the
regression line. The transmission rates in the high'flow basins were
similarly increased to 10 cfs per acre, except in Little Rainbow Valley
Wash where field measurements by ADWR personnel indicated 5 cfs per acre

is appropriate.

The high flow basins are basins 6, 8, and 10. The adjusted flows in
these basins were near the wupper limit of the envelope indicating that
an even higher infiltration rate might Ybe reasonable. However, it was
decided that 10 cfs/acre was the maximum justifiable transmission loss.
When transmission losses were adjusted, they were adjusted for every
routing reach in the basin, The outflow at concentration peint 7C5 was
not considered in the wverification procedure because this flow contains
a substantial diversion from the portion of basin 7 that drains to 7C4.
Other basins affected by diversions were not adjusted or had internal

flows that were very large compared to the diversion flow.

One of the gages used for wverification lies within the study watershed,
The Rainbow gage is located in suBbasin 4.4 a short distance upstream of
the subbasin outlet. The modeled peak flow for subbasin 4.4, 2149 cofs,
compares favorably to the estimated 100-year flow at the gage of 2060
c¢fs. The area of subbasin 4.4, 3.87 square miles, is slightly larger
than the gaged area of 3.45 square miles. The plotting position for

flow of subbasin 4.4 is also shown in Figure 6.

The adjusted HEC-1 flow results are plotted in Figure 6. The regression

-line and two standard deviation envelope are also shown. Note how the

resulting flows in basins 6, 8, and 10 lie along the upper limit of the
envelope despite the high transmission loss rate, These are the only
basins in which 10 cfs/acre was wused. Overall, the resulting flows per
unit area tend to the high side of the envelope giving the impression

that the final HEC-1 models provide conservative estimates of peak flow.
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V. RESULTS AND CONCLUSIONS

The adjusted HEC-1 models were run for 6-hour and 24-hour, 100-year
precipitation events. The computed peak flow at each downstream
concentration point for each event is presented in Table 4. Maximum
flows range from 641 cfs (Point 15C15) 'to 11565 cfs (Point 4C6 - Little
Rainbow Valley Wash). Evaluation of the model results indicate that the
higher peak flows result from the 6-hour duration 100-year storm for
basins smaller than 10 square miles and peak flows result from the 24-
hour duration storm.in basins larger than 10 square miles. This results
from the smaller basins experiencing less effects of channel losses and
of course, having shorter times of concentration. For larger basins,
losges in channel routing are more significant and the longer lag times

minimize the effect of higher intensities of the 6-hour storm.

Table 4 also provides the computed values ' of peak flow per square mile
and apparent runoff volume in inches. Some of these values are affected
by interbasin diversions, particularly at point 7C5 where extremely high
values of runoff volume are due to diversion of flow into this small
basin. Disregaf&ing point 7C5, the runoff volumes for the 24-hour storm
range from 0.48 to 1.59 inches with an average of 0.91 inches. There
appears to be 1little correlation between either drainage area or
transmission losses and runoff volume. The runcoff volume at point 300
is above the mean volume and point 500 is below and neither basin has a
routing reach. The volume at point 10C2 is above the mean and polnt 6C3
is below the mean and both basins use 10 ¢fs per acre for routing reach
transmission losses. The same can be said for 15C14 and 10l which both
use 1 cfs per acre. Thus, there is indication that the selected
transmission rates may reflect field conditions to some extent.

Without further calibration of flows and wvolumes, the models and flows
should be used with caution due to the following limitations of the

calibration procedure:

- No verification of flow volumes could be conducted.
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TABLE 4

PEAK FLOWS AND RUNOFF VOLUMES BY CONCENTHATION POINT
6—, AND 24—HOUR EVENTS

DRAINAGE 6—HR EVENT 24~HR EVENT CRITICAL
CONCENTRATION AREA Q100 q Vol. Q100 q Vol.  DURATION
POINT (sg.mi.)  (cfs) (csmj) (in.) (cfs) (csm) (in.) {hr.)
1C1 7.31 2876 393 0.97 2454 336 0.86 6
300 3.78 2403 636 1.43 2187 579 1.30 6
4C6 50.48 8403 166 0.65 11565 229 0.90 24
500 317 1510 476 0.73 1599 504 0.77 24
, 6C3 1374 4712 343 0.84 5097 386 0.86 24
5 7C4 2251 2833 126 0.64 2854 127 0.66 24
! 7C5 064 1717 2683 1307 (*) 1199 1873 9.35 (*) 6
8C6 1839 3421 186 0.56 5417 295 1.07 24
aC2 3.51 1607 458 1.21 1459 416 0.97 6
10C2 9.41 4391 467 1.03 4885 519 1.59 24
11C2 11.43 2623 229 0.70 2676 234 0.63 24
12C3 1822 2369 130 0.45 2757 151 0.48 24
13C3 36.41 2805 77 0.52 3330 91 0.63 24
14C2 1020 1791 176 0.94 1882 185 0.85 24
15C14 65.15 2960 45 0.38 4971 76 0.59 24
15C15 1.36 843 620 1.64 641 471 1.26 6
16C4 11.54 2630 228 0.87 2609 226 0.85 6
17C2 7.59 2396 316 1.13 2333 307 1.05 6
18Ct 1.85 1298 702 1.51 1060 573 1.19 6

NOTE:

(*) — Runoff volume at concentration point 7C5 is exaggerated
by inter—basin diversion of flow in upstream areas.




- Only 17 years of gage data are available resulting in relatively
unreliable estimates of 100-year flows for these gages.

- The verification analysis was conducted only on the basin
outflows. This was done to provide drainage areas well
within the range of drainage areas of the gaged watersheds.

- No gage data was available for any of the concetration points

The computed flows are 1likely reasonable in the areas whefe the
floodplain will be delineated, but are probably less reliable east of
SR 85. The subbasin runoff parameters and each of the routing
parameters were determined through detailed analysis of physical data.
These parameters were intentionally left  unchanged in the flow
adjustment procedures because the derived subbasin parameters represent
application of state-of-the-art hydrologic procedures using fairly
detailed sources of data. For example, mnearly 1200 soil areas were
determined in the Green-Ampt parameter derivation. The procedure used
makes the subbasin models develbped in this study available to future

analysts in an unaltered state, for the purpose of complete calibration.

R/FCDMC/AA0Q
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APPENDIX A

RAINFALL DEPTHS AND ADJUSTMENTS




. DERIVATION COF THE 6- AND 24-HOUR RAINFALL DEPTHS
Recurrence Storm Isohyetal Map Corrected
Interval Duration Map Figure Precipitation Precipitation
(years) (hours) Number (inches) (inches)
2 6 2.2 1.2 1.25
5 6 2.3 1.85 1.8
10 6 2.4 2.25 2.2
25 6 2.5 2.65 2.7
50 6 2.6 3.05 3.1
100 6 2.7 3.45 3.45
2 24 2.8 1.4 1.5
5 24 2.9 2.10 2.15
10 24 2,10 2.6 2.6
25 24 2.11 3.25 3.25
50 24 2.12 3.7 3.7
. 100 24 2.13 4.2 4,2
Notes:

Map precipitation is estimated from attached Maricopa County
isohytal map as indicated by figure number.

Map precipitation values were plotted on a copy of Manual
Figure 2.14 - Recurrence interval versus Depth for a Partial
Duration Series, Copy is attached.

Corrected precipitation is based on a straight-line fit of the map
values as indicated on the attached plot.




RIOW RIw RAW R7IW  REW R5W R4W RIW R2IW Riw RIE R2E R R4 RSE RSE RIE RSE RSE RIGE RNE KI2E

13 | 12 | 111

34

14,16 18 -
______ REE RIOE RNE RI2E
s
125
1 1"
RAE RSE " R6E RIE 0 10 20 30 40 50

I_—;i —— F——— wmuies

33
MARICOPA COUNTY, |ARIZONA

ISOPLUVIALS  2—-YR 6 —HR{PRECIPITATION
IN TENTH OF INCH

NOAA ATLAS 2, Volume Mil

: ' Igure 2.2
Prepared by U.S. Dept of Commerce Flg

National Oceanic & Almospherlc Administration
Natlonal Weather Service, Offlce of Hydrology

nos nos

. : : Prepared for U.S. Dept of Agriculture,
'1 ) 13 - Soil Conservation Service, Englneering Divislon

12712 13

4 . A - - 4
RIOW  pow st1 Lﬁ Réw RSw  R4W  RIW  paw  RiW . RIE 1 2 1 1




RIOW  RSW RAW RIwW

11

RSW RSW RéW RIW Rw

Riw

RIE R2E

R3E

R5E RS6E R7E RSE R9E

RIOE RITE  NIZ2E

14

34

TN
Y {}
TN
PN 22
a - ‘\
¥1718 20 22 4 ™
: 1R68E ROE RIOE RWE RIV2E
ns
128
0 10 20 30 40 50

R4E RSE  RGE R7E

e M

F—— mues

18 19

F
RinW  RIW RBW1 .ﬁ:r} Rew  RSW R4W RIW

MARICOPA "COUNTY,

ISOPLUVIALS 5—-YR 6—HR
IN TENTH OF INCH

NOAA ATLAS 2, Volume VI

Prepared by U.S. Depl of Commerce
Natlonat Oceanic & Almospherlc Administratlon
Nalionol Weather Service, Office of Hydrology

Prepared for U.S. Dept of Agriculture,
Soil Conservation Service, Engineering Dlvislon

33
ARIZONA
PRECIPITATION

Flgure 2.3

12 |




R10OW RaW REW R7W R6W R3W R4W RIW R2W RIW RIE R2E RI R4 RSE R6E R RBE RSE RIOE RNE RI12E

| 112 111
P R = M T 34

™2

-----

T

TN

1] 10 20 30 40 50M|LES
_ 33
MARICOPA COUNTY, |ARIZONA

ISOPLUVIALS 10—YR 6-—HR|PRECIPITATION
IN TENTH OF INCH

NOAA ATLAS 2, Volume VIl

ReE RSt R6E R7E

Figure 2.4

Prepcred by U.S. Depi of Commerce
Mational Ocsanic & Atmospheric Administration
Maotionot Weather Service, Office of Hydrology

Prepared for U.5. Dept of Agriculiure,
Soit Conssrvation Service, ‘Engineering Dlvislon

)

27

RIOW  ROW st1;;5 REw RSW R4V RIW  pow R,w'j RIE 12 ‘ 11




R10OW R9Ww REW RIW RSEW RSW R4W  RIW R2W RIwW RIE RZE RIE  R4E ‘RSE R6E R7E RBE RSE RIOE RNE  KIZE

AN

34

BN
TN
: : a
- . M N 28 20 TiN
S AT
N AL N P ree moe mue m
) /L ns
5. ﬁ = s
24 23 .
0 10 20 30 4 0

R4E  RSE REE RIE

4] 5
 — —— F—— ™

T ARICOPA COUNTY. |ARIZON

ISOPLUVIALS 25—-YR 6—HR|PRECIPITATION
IN TENTH OF INCH -

NOAA ATLAS 2, Volume VI Flgure 25

Prepared by U.S. Dept of Commerce
National Oceanic & Almospherlc Administration
Nationa! Weather Service, Office of Hydrology

Prepared for U.S. Dept of Agriculture,
Soil Conservatlon Service, Engineering Dlvislon

12 ‘ 111

27

A

RIOW ROW st];




—
RIOW  Raw RBW RIW  REW R5W Riw

11

RIW RZw RIW RIE R2ZE RI R4E R3E R6E R

1

RBE RIE RIOE RIWE  RIZE

11

54

™™
: N . . . . 33
o8 30 32 34 36 -
Y ReE . ReE  RIE RUE RIZE
ns
125
RIE RSE  R6E RIE 0 10 20 3n 40 50

— —— F———— wmuwes

33
MARICOPA COUNTY, |JARIZONA

ISOPLUVIALS 50—-YR 6 —HRIPRECIPITATION
IN TENTH OF INCH

NOAA ATLAS 2, Volume VIl

Figure 2.6
Prepared by U.S. Dept of Commerce

Matlonal Oceanic & Atmospheric Admlnlalruilon
National Weather Service, Office of Hydrology

Prepared for U.S. Dept of Agricutiure,
Soll Conservation Service, Engineering Divislon

4

: [ E
RioW  R9W RBW‘]H’} Rew NSW  R4W  RIW  paw  Riw T RIF 1 2 1 1




RIOW RSW RAW RIW REW R3IW R4W RIW RZW RIW RIE R2E R3E R4E RSE Re6E R7E RBE R9E

113

RIOE RNE RI2E

11

54

| SV

38 40 38 TN
‘} RAE . ROE RIE RUE RIE
ns
28
ree wse ree me O 10 20 30 40 50
rs ‘ el fF——— wmiLES
33
1ss

MARICOPA COUNTY, |ARIZONA

| ISOPLUVIALS 100—YR 6 —HR|PRECIPITATION
3™ | IN TENTH OF INCH

7S,

185 NOAA ATLAS 2, Volume VI Figure 2.7
1os Prepared by U.S. Dept of Commerce
‘ Nationatl Oceanic & Atmospherlc Administratlon
Nationol Weather Service, Office of Hydrology
: nos Prepared for U.S. Dept of Agriculiure,
3 . Soil Conservation Service, Engineering Division
6 38 - 38 ‘

pIOW  Row powl kol aew mSw RAW RIW k2w RIW C e 112 111




ws

nos

RIOW RSW REW RIW REW RSw ReW  AR3W R2w

rRIwW RIE

R2E

RSE RSE RIE

R8E R9E

RIOE RDE  RIZE

11

NN L2l
{16 1820 22 2426 28 26

RGE . ROE RIDE ANE  RIZE
ns
s
0 10 20 3

R4E  RSE

RE6E R7E

S4

18N
N
TeN N
5N
T
28 2

T

0

40 5
——

MILES

33

res F—
T35
................... MARICOPA COUNTY, |ARIZONA
S ‘ :
ISOPLUVIALS 2 —YR 24 —HR| PRECIPITATION
..................... 7 |IN TENTH OF INCH
................. Lt NDAA ATLAS 2 Volume Wil Flgure 2.8
14 : . : Prepared by U.S. Dept of Commerce
N LA Mationol Ocecnic & Atmospheric Adminlatration
.................. Natlonol Waather Service, Office of Hydrology .
: : nos Prepared for U.S. Dept of Agriculture,
3 14 Soil Conservation Service, Engineéring Division

RIOW  RIW R8W1ﬁ?5 REw  ISW RAW RIW  R2W RIW T RIE

12 11




RIOW Raw REW  R7W

113

RSW RSW R4W RMW R2w Riw RIE R2E  R3E

112

RSE R6E RJE

R8E RSE

RIOE RNE RIZE

111

T4S

18N 34
™
' N
Ten )
=N
0 T
35 A
‘ : ou
[ 2N
8 30 -3
§20 N
ARae . Ree m1E RME  RI2E
me| mie e wmee me C 10 20 his} 40 50

— . —

|‘—_:] MILES

RtOwW  ROW R8W1R]:) Rew R5W R4W  RIW  gow RIW

CORIE

155

s

75’

188

195

nos

MARICOPA COUNTY,

ISOPLUVIALS 5 —YR 24—HR
IN TENTH OF INCH

NOAA ATLAS 2, Volume Wil

Prepdred by U.S. Dept of Commerce
National Oceanic & Atmospheric Administration
Nationol Weather Service, Office of Hydrology

Prepared for U.S. Dept of Agricutiure,
Soil Conservation Service, Engineering Dlvislon

12 ' 111

_ 33
ARIZONA

PRECIPITATION

Figure 2.9




3

RIOW RIwW RBW 'RIW RSEW RSW  Rew RIW R2W RIW RIE R2E R3E

113

R4E  RSE  REE ‘RTE RBE ROE  RIOE RNE  HI2E

1

34

363842

L
TN
30 34 38 3 N
_ROE  RIDE RWE RIZE
s
1258
BEIT L R R : S ! mie woe  pee w0 10 20 30 40 50
res S ‘- : Hs 3 — —— F—— mues
‘33 ..:...-.‘......:......‘. ..... :. ......... EEEE oo : :’)3
TS A Y : i '
----- RS O S Il e MARICOPA COUNTY, [ARIZONA
s : : : : f : : : : : 155
----- SO SNE | WSS 9 SO oot S VOO \SOPLUVIALS 10 —YR 24—HR| PRECIPITATION
7s . : ; : . . : : y 17 ' .
i A * {IN TENTH OF INCH
™ A Lo ) 185 | NOAA ATLAS 2, Volume Vil Figure 2.10
A : : : : : ' Prepared by U.5. Dept of Commerce
s 195 National Oceanlc & Atmospherlc Administration
........... .. Natjonal, Weather Servics, Office of Hydrology
TIos -/

nos

: bf ~ . Prepared. for U.S. Dept of Agriculture,
T 26 28
27

Soil Conservation Service, Engineering Division

A

. A A
RIOW  R9W Raw157;5 REw RSW RAW  RIW  gaw  mIw | RIE 1 2 . 1 1




l . . L%
RIOW R9W RBW RIW  R6W R5W R4W  ROW R2W Rw RIE R2E R R4E RSE REE R7IE RSE RSE RIOE RNE  NI2E

13 112 R R

46 '
42 50 52.5

34

N 421 T

RG34 38 42 50 4 -
] ree ROE RIDE RNE R12E
ns '
T2S
.................... e—h >
e e we w0 10 20 3 40 50
Ts : — F— F—— mues
35 VAL . ' 33
s :
................. 3 MARICOPA COUNTY, |[ARIZONA
18s : _ .
................... ISOPLUVIALS  25—YR 24—HR|PRECIPITATION
17s s .
..... IN TENTH OF INCH
ras E// NOAA ATLAS 2, Volume Vi Figure 2.11
i f Prepared by U.S. Dept of Commerce
s : r9s Natlonal Oceonic & Atmospheric Adminlstration
/,- Nationol Weather Service, Office of Hydrology
oS _'/ nos Prepared for U.S. Dept of Agriculture,

RV ‘3—4 ‘ Soit Conservatlon Service, En?lneer[ng Divislon

A

Piow  RoW  RSW 1 5

‘)5 pew  mSW REW R pow  Rmw  RIE 112 _‘ 111




R1OW Raw RBW RIW  REW RSw R4W  RIW Raw RIW RIE R2E R R4E RSE R6E RIE ROBE RIE RIOE RNE  K12E

113

M

50
46 55 60

34

2 ———r e ——
P T T L WU I N T AP Y L

38 42 46

RBE ReE RIOE RHUE RIZE

TN

728

10 20 30 40 50

0
 — f ——— mies

..... ;......E......E. :.....E..... ....._.....E...... ....: R‘E RSE . R6E RIE

T45 .
33 . ..... ..... ;..,f ..... ; ..... A 33
s S e Y : -
it ™ | MARICOPA COUNTY, |ARIZONA

S OO SOOS SO TR D s SN " | ISOPLUVIALS 50—YR 24—HR|PRECIPITATION
. B ek AT B 7 INCTENTH OF INCH
s 7 185 NOAA ATLAS 2, Volume Wil

=6 '\Q;J' """"""" R Prepared by U.S. Dept of Commerce Flgure 212
" P | Nl Wanner Sordan Bitce o Ryhososy
Tios /\ ( nos Prepnfad for 11.5. Dept of Agriculture,

Soll Conservatlon Service, Englneering Divisien

3840 40 - - 42 42 42

11 AN 112 - 11

RIOW ROW  RBW RIw REw 5w RAW  R3IW  paw  RIw . RIE




RIOW R9W REW

RIW REW R5W R4W  RIW RIW Riw

RIE

R2E

R

l L

" RSE'

R4E REE R7E RIGE RNE K12E

11

R8E R9E

......................

50 60 65

50

RIOE RIE R12E

‘58 42 46 50
: ROE

28

, : 10 20
R4E KSE  RSE RIE

30

T2N

TtH

40 50

o
— T

[——— MiLES

7s 40

TIPS

TIoS

~a2

1J
RIOW  ROW  R3IW " R

,,3 Rpew  NISW R4W RIW  pow  pw

R1F

T35

TS

7s

[4:13

nos

T8s

MARICOPA COUNTY,

ISOPLUVIALS 100—YR 24—HR
IN TENTH OF INCH

NOAA ATLAS 2, Volume Vil

Prepared by U.S. Depl of Commerce
HNationol Oceanlc & Atmospheric Administration
Nolional Weather Service, Office of Hydrology

" Prepared for U.S. Dept of Agricullure,
Soil Conservation Service, Englneering Divislon

33
ARIZONA
PRECIPITATION

Flgure 2.13

5

14




i Hydrologie Design Manual Raintall
for Maricopa County

I

PRECIPITATION: DEPTH (INCHES)

vy

2 S 10 20 50 100

RETURN PERIOD (YEARS)
PARTIAL—DURATION SERIES

Figure 2.14
Precipltation Depth versus Return Perlod for Partial-Duration Serles

e e e R R e e S

September 1, 1990 23




AREAL REDUCTION FACTORS AND
CORRESPONDING REDUCED PRECIPITATION

1. 6-hour event reduction factors obtained from Figure 2.1
of the FCDMC Hydrologic Design Manual

Reduction Reduced
Area Factor Precip. Depth

(sg. mi.) (inches)
0.0 1.00 3.45
2.8 0.98 3.38
16,0 0.92 3.18
. 90.0 0.81 2,79
500.0 0.57 1.97

2. 24-hour event reduction factors cbtained from Figure 15
of NOAA Technical Publication 40 (TP-40)

Reduction Reduced
Area Factor Precip. Depth

(sgq. mi.) : (inches)
0.0 l1.00 4,20
10.0 0.85 3.99
20.0 0.922 3.86
30.0 0.90 3.78
50.0 0.88 3.70

. 100.0 0.85 3.57




APPENDIX B

DATA AND COMPUTATIONS

FOR SUBBASIN LOSS AND HYDROGRAPH PARAMETERS




TABLE B1
SOIL MAP UNITS, DESCRIPTIONS, AND CHARACTERISTICS
A‘ SOIL DIHETA
MAP SERIES NAME COMMENTS % Texwurd Class XKSAT PSIF Dry Nomsa  RTIMP
200 AGUALT AGUALT —RIPLEY SOILS 100% SILTY LOAM 0.21 474 0.37 0.25 0.0%
AGUALT 40% LOAM 0.25 3.50 0.35 025
RIPLEY 40% SILTY LOAM 0.15 6.60 0.40 0.25
OTHER 20% LOAM 025 3.50 0.35 0.25
201 AGUALT AGUALT —-RIPLEY SOILS 100%  SANDY LOAM 0.63 3.06 0.35 Q 0.0%
AGUALT 40% LOAM 0.25 3.50 0,35 0.25
RIPLEY 40%  LOAMY SAND 1.20 2.40 0.35 0.30
COTHER 20% LOAM 0.26 3.80 0.35 0.25
218 LAGUNITA LAGUNITA—VINT COMPLEX 100%  LOAMY SAND 1.71 2.33 0.35 0.30 0.0%
LAGUNITA 50%  LOAMY SAND 1.20 2.40 0.35 0.30
VINT 35%  LOAMY SAND 1.20 2.40 0.35 0.30
OTHER 15% SAND 4.80 1.90 Q.35 0.30
226 GILMAN GILMAN VERY FINE SANDY LOAM 100% LOAM 027 a.62 0.35 0.25 0.0%
GILMAN 85% LOAM 025 3.80 0.35 025
OTHER 15%  SANDY LOAM 0.40 4.30 0.35 0.25
232|| GLENBAR GLENBAR SILTY CLAY 100% SILTY CLAY LOAM 0.04 10.41 0.29 0.15 0.0%
GLENBAR 85% SILTY CLAY LOAM 0.04 10.80 Q.30 0.15
OTHER 15% CLAY LOAM 0.04 8.20 0.25 0.15
233 GLENBAR GLENBAR SILTY CLAY LOAM 100% SILTY GLAY LOAM 0.04 10.28 0.29 0.15 0.0%
GLENBAR 80% SILTY CLAY LOAM 0.04 10.80 0.30 0.15
OTHER 20% CLAY LOAM 0.04 8.20 0.25 0.15
234|| GROWLER GROWLER—-WELTON COMPLEX 100%  SANDY LOAM 0.40 4.30 0.35 0.25 0.0%
(vR)
GROWLER 50%  SANDY LOAM C.40 4,30 0.35 0.25
WELTON 32%  SANDY LOAM 0.40 4,30 0.35 0.25
OTHER coarser textured 18%  SANDY LOAM 0.40 4.30 0.35 0.25
236 INDIO INDIO SILTY CLAY 100%  SANDY LOAM 0.60 3.83 0.35 0.26 0.0%
INDIO 75%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 25%  LOAMY SAND 1.20 2.40 0.35 0.30
260 VINT VINT FINE SANDY LOAM 100%  SANDY LOAM 0.60 3.83 0.35 0.26 0.0%




VINT 75%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 25%  LOAMY SAND 1.20 2.40 0.35 0.30
263 DENURE DENURE 100%  SANDY LOAM 0.40 4,30 0.35 0.25 0.0%
DENURE 100%  SANDY LOAM 0.40 4.30 0.35 0.25
266 WHY WHY-CARRIZC COMPLEX 100%  SANDY LOAM 0.40 4.30 0.35 0.25 0.0%
(VA)
WHY 50%  SANDY LOAM 0.40 4.30 0.35 0.25
CARRIZO 23%  SANDY LOAM Q.40 4,30 0.35 0.25
OTHER more gravel, finer textured 27%  SANDY LOAM 0.40 4,30 0.35 0.25
267)1 DATELAND DATELAND-DENURE 100%  SANDY LOAM 0.40 4,30 0.35 0.25 0.0%
{VR)
DATELAND : 40%  SANDY LOAM 0.40 4,30 0.35 0.25
DENURE ) 37%  SANDY LOAM 0.40 4,30 0.35 0.25
OTHER coarser endfor sand, use loamy g 23% SANDY LOAM Q.40 4.30 0.35 0.25
269| GROWLER GROWLER—MOMOLI COMPLEX 100%  SANDY LOAM 0.40 4.30 0.35 0.25 0.0%
(VR
GROWLER a3%  SANDY LOAM 0.40 4.30 0.35 0.25
MOMOLI 22%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER more rock frafments 45%  SANDY LOAM 0.40 4.30 0.35 0.25
270 INDIO INDIO SILT LOAM 100% SAND 4.60 1.90 0.35 0.30 0.0%
INDIO 7% SAND 4.60 1.90 0.35 0.30
OTHER 23% SAND ' 4,60 1.80 0.35 0.30
275|| DATELAND DATELAND 100%  SANDY LOAM 0.58 3.88 0.35 0.26 0.0%
DATELAND 77%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 23%  LOAMY SAND 1.20 2.40 0.35 0.30
284 MOHALL MOHALL SANDY LOAM 100%  SANDY LOAM 0.60 3.83 0.35 0.26 0.0%
MOHALL 75%  SANDY LOAM 0.40 4.30 0.35 0.25
QOTHER 25%  LOAMY SAND 1.20 2.40 0.35 0.30
285 MOHALL MOHALL CLAY LOAM 100% CLAY LOAM 0.04 8.28 0.25 0.15 0.0%
MOHALL 80% CLAY LOAM 0.04 8.20 0.25 0.15
OTHER 20% SANDY CLAY LOAM 0.06 8.60 0.25 0.15
290 CUERDA CUERDA-WHY - LAGUNITA COMPLEX 100% SANDY LOAM 0.54 3.98 0.35 0.26 0.0%
CUERDA 40%  SANDY LOAM 0.40 4.30 0.35 0.25
WHY 25%  SANDY LOAM 0.40 4.30 0.35 0.25
LAGUNITA 17%  LOAMY SAND 1.20 2.40 0.35 0.30
OTHER 18%  SANDY LOAM 0.40 4,30 0.35 0.25
201 DENURE DENURE SANDY LOAM : 100%  SANDY LOAM 0.56 3.92 035 = 028 0.0%




DENURE 80%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 20%  LOAMY SAND 1.20 2.40 0.35 0.30

301 DENURE DENURE-COOLIDGE COMPLEX 100%  SANDY LOAM 0.40 4.30 0.35 0.25 0.0%
DENURE 55%  SANDY LOAM 0.40 4.30 0.35 0.25
COQLIDGE 25%  SANDY LOAM 0,40 4,30 0.35 0.25
OTHER mote gravelly, coarser 20%  SANDY LOAM 0.40 4.30 0.35 0.25

303} RIVERWASH RIVERWASH 100% SAND 4.60 1.90 0.35 0.30 0.0%
RIVERWASH 100% SAND 460 180 035 030

3067 CHERIONI CHERIONI {10% ROCK OUTCROP) 90%  SANDY CLAY 0.02 9.40 0.20 0.10 5.0%
CHERIONI sandy loam w/hardpan layer 90% HARDPAN 0.02 9.40 0.20 0.0

307|] CHERIONI CHERIONI - COOUDGE COMPLEX (15% ROCK QUTCROP) 85% SANDY CLAY LOAM 013 7.90 0.24 0.14 7.5%

(VR)

CHERIONI w/ hardpan layer 80% HARDPAN 0.02 9.40 0.20 0.10
COOLIDGE 25%  SANDY LOAM 0.40 4.30 0.35 0.25

310)f GUNSIGHT GUNSIGHT — AJO COMPLEX 100% SILTY LOAM 0.18 5.29 0.32 0.22 0.0%

(VR

GUNSIGHT 55% LOAM 0.25 3.50 0.35 025
AJO 35% SANDY CLAY LOAM 0.06 8.60 0.25 0.15
OTHER 10% LOAM 0.25 3.50 0.35 0.25

312 GUNSITE GUNSITE-CIPRIANO COMPLEX 100% SILTY LOAM 0.18 4.98 0.31 0.21 0.0%
GUNSIGHT 50% LOAM 025 3.50 0.35 0.25
CIPRIANO (HARDPAN) 25% HARDPAN 0.02 9.40 0.20 0.10
OTHER 25% LOAM 0.25 3.50 0.35 0.25

313 GUNSITE GUNSITE—RILLITO—-CARRIZO COMPLEX 100% LOAM 0.25 3.55 0.29 0.21 0.0%
GUNSIGHT 45% LOAM 0.25 3.50 0.35 025
RILLTO 35%  SANDY LOAM 0.40 4.30 0.35 0.25
CARRIZO 15%  SANDY LOAM 0.40 4.30 0.35 025
OTHER (5% hardpan) 5% HARDPAN 0.02 9.40 0.20 0.10

317 CIPRIANO CIPRIANC-HYDER—ROCK OUTCROP COMPL  (15% ROCK OUTCROP) 85% SILT 0.10 7.32 0.25 0.15 7.5%
CIPRIANO 40%  SANDY CLAY 0.02 9.40 0.20 0.10
HYDER 15%  SANDY CLAY 0.02 9.40 0.20 0.10
RUBBLE 30% LOAM 0.25 350 0.35 0.25

321 DENURE DENURE—-RILLITO~-WHY COMPLEX 100% LOAM 0.34 3.97 0.35 0.25 0.0%
DENURE 42%  SANDY LOAM 0.40 4.30 0.35 0.25
RILLITO 25% LOAM 0.25 3.50 0.35 0.25
WHY 16% LOAM 0.25 3.50 0.35 0.25
OTHER more gravei, coarser 17%  SANDY LOAM 0.40 4.30 0.35 0.25




322| QUILOTOSA QUILOTOSA-ROCK CUTCROP COMPLEX (26% ROCK OUTCROP) 74% SANDY CLAY 0.03 8.25 0.21 0.1 13.0%
QUILCTOSA 60% SANDY CLAY 0.02 9.40 0.20 0.10
OTHER 14% SANDY CLAY LOAM 0.06 8.60 0.25 0.15

323] CIPRIANO CIPRIANO —MOMOLI COMPEEX 100% SILT 0.14 7.04 0.26 0.16 0.0%
CIPRIANO 58%  SANDY CLAY 0.02 9.40 0.20 0.10
MOMOLI 15%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 27% LOAM 0.25 3.50 0.35 025

324 GUNSITE GUNSITE—CHUCKAWALLA COMPLEX 100% SILTY LOAM 0.19 5.18 0.32 0.22 0.0%
GUNSIGHT 37% LOAM 0.25 3.50 0.35 0.25
CHUCKAWALLA desert pavement 33% SANDY CLAY LOAM 0.06 8.60 0.25 0.15
OTHER coarser wf hardpan layer 30% LOAM 0.25 3.50 0.35 0.25

325{ CARRIZO CARRIZO—MOMOLI COMPLEX 100%  SANDY LOAM 0.40 430 - 035 0.25 0.0%
CARRIZO 65%  SANDY LOAM 0.40 4.30 0.35 0.25
MOMOU 25%  SANDY LOAM 0.40 4.30 0.35 0.25
OTHER less gravelly 10%  SANDY LOAM Q.40 4.30 0.35 0.25

326| QUILOTOSA QUILOTOSA-MOMOLI-CARRIZA COMPLEX (30% ROCK OUTGCROP) 70% . SILTY LOAM 0.19 7.07 0.27 0.17 15.0%
QUILOTOSA (UNDERLAIN GRANITEBEDROQG} 38%  SANDY CLAY 0.02 9.40 0.20 0.10
MOMOLI 18%  SANDY LOAM 0.40 4.30 0.35 0.25
CARRIZO 14%  SANDY LOAM 0.40 4.30 0.35 0.25

27 MOMOLLI MOMOLI-CARRIZO COMPLEX (837% ROCK OUTCROP) 63%  SANDY LOAM 0.40 4.30 0.35 0.25 18.5%
MOMOLI 37%  SANDY LOAM 0.40 4.30 0.35 0.25
CARRIZO 26%  SANDY LOAM 0.40 4.30 0.35 0.25

328 MOMOLI MOMOLI-COMOBABI ASSOC. {44% ROCK OUTCROP) 56% LOAM 0.30 5.67 0.31 0.21 22.0%
MOMOLI 41%  SANDY LOAM 0.40 4.30 0.35 0.25
CAMOBABI w/hardpan layer 15% SANDY CLAY 0.02 9.40 0.20 0.10

329 DATELAND DATELAND-CUERDA COMPLEX 100% SITY LOAM 0.21 5.06 0.32 0.22 0.0%
DATELAND 61% LOAM 0.25 3.50 0.35 0.25
CUERDA 29% SANDY CLAY LOAM 0.08 8.60 0.25 0.15
OTHER 10%  SANDY LOAM 0.40 4.30 0.35 0.25

333]] CARRIZO CARRIZO —~DATELAND COMPLEX 100%  SANDY LOAM 0.37 4.13 0.35 0.25 0.0%
CARRIZO (benches) 47%  SANDY LOAM 0.40 4.30 0.35 0.25
DATELAND 21% LOAM 0.25 3.50 0.35 0.25
CARRIZO 18% SANDY LOAM 0.40 4.30 0.35 0.25
OTHER 14%  SANDY LOAM 0.40 4.30 0.35 0.25

334 100% SILT 0.13 6.54 0.28 0.18 O.Q%

GUNSIGHT GUNSIGHT - PINAMT COMPLEX




GUNSIGHT 44% {OAM 0.25 3.50 0.35 0.25
PINAMT 33% SANDY CLAY LOAM 0.06 860 0.25 0.15
CTHER w/ hardpan layer 23% HARDPAN 0.02 9.40 0.20 0.10
335 SCHENCO SCHENCO-ILAPOSA—ROCK OUTCROP COM (19% ROCK OUTCROP) 81% SANDY CLAY 0.03 9.20 0.21 a1 9.5%
SCHENCO 35%  SANDYCLAY 0.02 9.40 0.20 0.10
LAPOSA 20% SANDY CLAY LOAM 0.06 8.60 0.25 0.15
OTHER deeper solls—sandy day loam 26%  SANDY CLAY 0.02 9.40 0.20 0.10
336 COOLIDGE COOLIDGE 100% LOAMY SAND 1.06 3.49 0.35 0.27 0.0%
COOLIDGE 60% SANDY LOAM 0.40 4.30 0.36 0.25
COOLIDGE 30% LOAMY SAND 1.20 2.40 Q.35 0.30
OTHER 10% SAND 4,60 1.90 0.35 0.30
337 ROCK DUTCRC ROCK OUTCROP HYDER COMPLEX (36% ROCK OUTCROP) 64% SANDY CLAY 0.02 9.40 0.20 0.10 18.0%
HYDER © {UNDERLAIN VOLCANIC ROCK} || 34% SANDY CLAY 0.02 9.40 0.20 0.10
OTHER 0% SANDY CLAY 0.02 9.40 0.20 0.10
a3s HYDER HYDER—-GACHADO-GUNSITE COMPLEX (21% ROCK QUTCROP) 79% SANDY CLAY LOAM 0.07 7.84 0.25 0.15 10.5%
HYDER : 35% SANDY CLAY 0.02 8.40 0.20 0.10
GACHADO 29% CLAY LOAM 0.04 8.20 0.25 0.15
GUNSIGHT _ 15% LOAM 0.25 3.50 .35 0.25
340 AJO AJO-GUNSIGHT ~POMPEII 100% SILTY LOAM G.15 814 - 029 0.19 0.0%
' (VR)
AJO 24% SANDY CLAY LOAM 0.06 8.60 0.25 0.15
GUNSIGHT 24% LOAM 0.25 3.50 0.35 0.25
POMPE! 24% SANDY CLAY a.o2 9.40 0.20 0.10
‘ OTHER coarser texiure 28% LOAM 0.25 3.50 0.35 0.25
f 342 VAIVA VAIVA-QUILOTASA COMPLEX {37% ROCK OUTCROFP) 63%  SANDY LOAM 0.40 4.30 0.35 0.25 18.5%
VAIVA 42% SANDY LOAM 0.40 4,30 0.35 0.25
QUILOTASA 21% SANDY LOAM 0.40 4,30 0.35 0.25
; 345 VAIVA VAIVA-QUILOTASA COMPLEX (8% ROCK OUTCROP) 82%  SANDY LOAM 0.40 4.30 0.35 0.25 4.0%
' VAIVA 72% SANDY LOAM 0.40 4.30 0.35 0.25
QUILOTASA 20% SANDY LOAM 0.40 4.30 0.35 0.25




TABLE B2

SUBBASIN GREEN-AMPT PARAMETERS

. FOR COMPUTATION OF WEIGHTED AVERAGE PRECIPITATION LOSSES
DTHETA DTHETA
SUBBASIN SOIL AREA XKSAT PSIF DRY NORMAL
NO, ID.NO.  (acres) (in./hr.) (in.) (in.) (in.) RTIMP
1.1 . 555.6 0.14 7.40 0.26 0.16 7%
522 123.7 3.41  1143.81 25.90 13.54
526 137.3 26.60 970.56 36.88 23.15
523 266.3 37.05 1875.54 70.05 43.41
266 28.2 11.30 121.43 9,88 7.06
1.2 . 586.3 0.35 4.70 0.34 0.24 0%
523 75.2 10.46 529.59 19.78 12,26
266 412.7 165.08  1774.60 144.44 103.17
310 14.9 273 78.51 4.68 3.19
310 18.6 3.41 98.14 5.85 3.99
513 9.3 2.35 32.96 2.69 1.90 0%
267 55.7 22 28 239.54 19.50 13.93
2.1 . 1856.0 0.08 8.41 0.23 0.13 12%
322 779.1 21.48  7205.17 163.18 85.27
328 13.9 4.13 78.50 4.29 2.91
. 328 185 = 5.51 104.66 5.72 3.88
522 07.7 0.76 256.26 5.80 3.03
522 30.0 0.83 277.61 6.29 3.29
528 29.6 8.81 167.46 9.16 6.20
522 511.2 14.09  4727.99 107.08 55.96
523 143.2 19.91  1008.11 37.65 23.33
528 107.1 31.95 607.04 33.19 22.48
525 4.6 1.85 19.86 1.62 1.15
523 87.7 12.20 617.87 23.08 14.30
525 3.7 1.48 15.89 129 092
266 2.3 0.92 9.93 0.81 0.58
523 38.3 5.33 269.91 10.08 6.25
526 4.6 0.89 32.64 1.24 0.78
526 4.6 0.89 32.64 1.24 0.78
513 49.9 12.64 177.05 14.46 10.22
22 L 1674.2 0.35 4,22 0.33 0.24 0%
523 47.9 6.67 337.43 12.60 7.81
525 288.0 115.19  1238.32 100.79 72.00
523 28.8 4.00 202.46 7.56 4.69
513 208.9 52.96 741.66 60.59 42,83
521 113.6 38.44 451.07 39.75 28.39
521 47.9 16.22 190.33 16.77 11.98
. 525 135.1 5405  581.04 4729 3378
513 38.3 9.72 136.08 11.12 7.86
513 139.0 35.23 493.31 40.30 28.49

513 1.9 0.49 6.80 0.56 0.39




4.1

4.2

513
266

322
522
528
526
522
513
525
266
513
513
266
263
263
513
513
266
267
310
267
266

322
325
323
329
321
329
329
321
313
329
313
321

322
326
327
313
326
326
321
313
313
313
329
329
313
324

9.6
615.3
2419.6
36.1
88.7
504.3
66.4
8.5
563.6
- 98.2
69.7
246.2
22.3
6.6
33.2
20.9
27.0
33.2
484.4
4.7
14.2
52.2
38.9
1835.2
92.0
33.6
114.0
16.2
768.8
182.8
34.4
33.2
99.5
42.3
412.0
6.6
1306.0
8.3
13.8
42.7
129.4
46.3
9.2
173.5
130.8
391.4
133.1
41.8
63.3
57.8
64.7

2.43
246.10
0.30
0.99
2.45
150.40
12.87
0.24
142.88
39.28
27.90
62.42
5.65
2.66
13.28
8.35
6.86
8.42
193.76
1.90
2.6t
20.88
16.56
0.27
2.54

13.43 -

15.85
3.39
260.24
38.36
7.22
11.22
25.21
8.87
104.43
2.24
0.26
0.23
2.67
17.07
32.80
8.98
1.78
58.72
33.15

99.23

33.73

8.77
13.29
14.66
12.12

34.02
2645.59
4.66
333.48
820.53
2857.54
469.50
78.98
2000.88
422.29
299.89
874.12
79.16
28.56
142.81
89.76
96.00
117.90
2082.91
20.40
75.22
224.41
167.29
4.48
850.94

14435

802.60
81.77
3053.67
924.64
174.02
131.69
353.11
213.86
1462.46
26.34
4.06
76.39
97.31
183,51
459.39
327.61
64.87
688.97
464.27
1389.57
472.42
211.26
320.37
205.26
335.35

2.78
215.34
0.31
7.95
18.58
156.25
17.84
1.79
163.45
34.37
24.41
71.41
6.47
2.32
11.62
7.31
7.84
9.63
169.54
1.66
4.48
18.27
13.62
0.32
19.27
11.75
20.97
5.19
269.08
58.67
11.04
11.60
28.85
13.57
119.47
2.32
0.30
1.73
3.70
14.94
37.53
12.45
2.46
60.71
37.93
113.51
38.59
13.40
20.33
16.77
20.51

1.96
153.81
0.21
3.95
8.71
105.82
11.20
0.93
115.54
24.585
17.44
50.48
4.57
1.66
8.30
522
5.54
6.81
121.10
1.19
3.06
13.05
9.73
0.22
10.07
8.39
18.58
3.57
192.20
40.39
7.60
8.29
20.39
9.34
84.45
1.66
0.21
0.90
2.32
10.67
26.53
7.81
1.55
43.36
26.81
80.24
27.28
9.23
14.00
11.85
14.04

6%

1%

1%




4.3

4.4

4.5

4.6

322
326
322
326
322
321
322
326
322
321
321
313
329
329
313
321

313
324
329
313
313
329
301
313
329
313
313
529
501

313
329

313
321

326

- 322

321
334
328
323
513
523
521
525
266
501
313
313

3258.8
11.5
36.9

113.4
30.9
16.1

713.4
36.4

137.4
76.5

1218.8

624.8
65.9
13.8
13.8

133.3
16.7

2476.7

219.4
37.4

174.8

499.2

221.7

223.9

249.6
20.3
92.4
34.2

515.4
54.5

124.8

341.5
70.0
69.1

179.8
22.6

1169.6

269.5

113.8

193.0
35.0
90.3
46.1

178.7
12.4
59.4

101.3

9.2
28.1
13.8
18.9

0.30
0.32
7.15
3.13
5.98
0.44
241.47
1.00
26.62
2.1
412.55

211.50 -

16.72
2.90
2.90

33.78
5.31
0.27

55.62
7.00

36.69

126.55

56.20

47.00

99.84
7.42

19.39
8.68

130.66

11.44

49.92
0.25

17.75

14.51

45.57
7.64
0.25

52.20
3.14

65.33
4.71

26.92
6.41

45.31
1.73

20.11

40.54
3.69

11.24
3.50

4.79.

4.56
106.62
260.76

1049.14
218.39
149.27

2833.48
336.92
971.34
707.96

4840.92

2481.82
234.09

69.99
69.99
473.09
62.27

4.02
778.95
193.83
884.40

1772.24
786.95
1132.86
1073.33
103.97
467.28
121.56
1829.82
275.81
536.66

3.88

- 248.53
349.60
638.16

89.70

5.52

1904.84

1052.32
766.64
228.96

- 511.57
324.39

634.50
87.59
236.03
435.77
39.62
120.83
49.06
67.05

0.33
2.41
9.9
23.76
8.30
3.38
249.68
7.63
36.91
16.03
426.57
218.69
19.12
4.44
4.44
38.65
5.49
0.31
63.63
11.85
56.12
144.77
64.29
71.88
87.36
8.49
29.65
9.93
148.48
17.50
43.68
0.30
20.30
22.18
52.13
7.90
0.30
72.37
23.83
67.55
9.89
27.97
12.12
51.83
3.27
20.80
35.47
3.22
9.83
4.01
5.48

0.23
1.26
6.22
12.42
5.21
1.77
178.34
3.99
23.16
8.38
304.69
156.21
13.52
3.06
3.06
27.32
3.92
0.22
44.98
8.12
38.63
102.34
45.44
49.49
62.40
6.00
20.41
7.02
105.67
12.05
31.20
0.21
14.35
15.27
36.85
2.65
0.20
45.43
12.45
48.25
6.39
18.94
7.51
36.64
2.03
14.86
25.34
2.30
7.02
2.83
3.87

2%

0%

0%

6%




4.7

4.8

4.9

322
326
322
326
323
326
323
321
322
321
321
313
313
301
501
266
324
521

322
322
326
322
321
322
321
326
322
325
322
321
322
313
322
326
322
322
321
313
322
313
313
322
323
321
513
521
501
501

4434.7
479.3
59.9
15.6
68.6
48.5
19.7
105.2
6.4
56.7
1386.3
1633.7
16.0
90.6
64.5
220.9
30.2
6.9
125.8
4138.7
452
45.2
180.0
4.5
26.7
65.6
22.2
421
34.8
20.8
135.6
372.1
14.9
46.6
103.5
247.3
207.1

1121

1145.8
18.1
31.7
45.7
36.6
37.1
36.6
18.1
35.3

5563.9
324.7
128.9
724.9

0.29
13.21
11.61

0.43
13.29

6.74

3.81
14.63

2.17

1.56

469.26
563.02

4.06
22.96
25.80
88.36
12.07

1.28
42.58

0.26

1.25

1.25
34.86

012

9.03
1.81
7.50
8.15
0.96
8.32
3.74

125.97
0.41

11.81
2.85
47.91
5.71
3.09

387.85
4.58
0.87

11.58
9.28
1.02
5.09
6.12
8.94

187.50

129.86

51.55
0.39

4.85
4433.11
423.52
143.82
484.94
341.41
139.02
740.79
25.43
524.53
5506.35
6489.17
56.83
321.49
277.30
949.91
129.80
35.56
499.59
5.44
418.19
418.19
1272.07
41.82
105.96
606.38
88.00
297.24
322.01
89.44
1254.57
1478.11
138.00
165.33
957.66
1748.30
1915.31
1037.11
4551.05
64.21
292.73
162.12
130.02
342.92
257.92
71.84
125.20
2200.10
1396.01
554.13
4.27

0.33
100.40
16.09
3.26

18.43

12.75
5.28
27.67
2.24
11.88
485.20
571.81
4.64
26.26
22.57
77.32
10.57
2.17
44.02
0.31
9.47
0.47
48.33
0.95
9.34
13.73
7.75
11.29
7.29
7.28
28.41
130.25
3.13
13.51
21.69
66.43
43.38
23.49
401.02
5.25
6.63
13.24
10.62
7.77
9.63
6.33
10.23
193.87
113.63
45.10
0.35

0.23
52.47
10.10

1.70
11.56

7.90

3.32
17.15

1.60

6.21

346.57
408.43

3.28
18.56
16.12
55.23

7.55

1.49
31.44

0.21

4.95

4.95
30.34

0.49

6.67

7.18

5.54

7.09

3.81

5.20
14.85
93.03

1.63

9.55
11.33
41.69
22.67
12.27

286.45

3.71

3.46

9.36

7.91

4.06

2.97

452

7.23

138.48
81.16
32.22

0.25

2%

4%

0%




4.10

411

4.12

4.13

525
266
525
501
521

322
328
323
328
313
513
513
501
525
501
266

322
325
326
323
322
328
321

- 313

521
513
522
513
513
501
501

525
266
501
521
291
521
513
526
521
513
522
526
326

513
521
291

15.3
38.5
122.7
479.4
67.9
1871.4
287.1
85.9
234.2
47.7
65.5
862.2
50.7
21.3
86.3
33.8
96.7
3861.1
37.3
8.8
30.9
176.1
541.2
250.3
1955.9
189.0
300.6
124.0
68.7
4.6
70.1
48.4
55.3
1513.1
26.7
6.9
624.2
46.0
9.7
163.2
269.8
18.8
230.3
68.5
14.7
211
13.3
796.1
288.0
37.8
23.6

6.12
156.79
49.08

191.78
23.00

0.23

7.91
25.61
32.58
14.23
16.60

218.56
12.86

8.50
34.52
13.53
38.69

0.27

1.03

3.50

5.98
24.49
14.92
74.64

662.07
47.91
101.74
31.43

1.89

1.17
17.76
19.36
22.13

0.34
10.66

2.76

249.67
15.56

5.41
55.23
68.40

3.65
77.95
17.36

0.41

4.10

2.58

0.35
73.01
12.79
13.22

65.76
169.76
527.63

2061.59
269.83
5.11
2655.34
486.55
1649.20
270.31
232.48
3060.75
180.13

91.38
371.11
145.46
415.87

5.10
345.33

37.66

218.31

1240.02
5005.14
1418.25
7768.77
670.94
1193.79
440.20
635.24
16.36
248.74
208.13
237.86
4.18
114.63
29.65
2684.00
182.57
37.84
648.11
957.81
133.21
014.66
243.12
136.03
149.45
94.22
4.00
1022.45
150.03

92.54

5.35
13.82
42.95

167.80
23.78

0.28
60.14
26.60
61.59
14.78
18.99

250.03
14.72

7.44
30.21
11.84
33.85

0.31

7.82

3.07

8.29
46.31

113.35
77.55
684.56
54.81
105.19
35.96
14.39

1.34
20.32
16.94
19.36

0.33

9.33

2.41

218.46
16.09

3.38
57.11
78.24

5.06
80.60
19.86

3.08

5.68

3.68

0.33

- 83.52
13.22
8.26

3.82
0.87
30.68
119.86
16.98
0.19
31.43
18.02
38.17
10.01
13.43
176.75
10.40
5.31
21.58
8.46
24.18
0.21
4.09
2.19
5.21
28.70
59.24
52.52
488.97
38.74
75.14
25.42
7.52
0.94
14.36
12.10
13.83
0.24
6.66
1.72
156.05
11.49
2.51
40.79
55.31
3.18
57.57
14.04
1.61
3.56
2.25
0.23
59.04
9.44
6.14

4%

4%

1%

0%




4.14

4.15

263
263
501
263
266
525

326
322
322
326
328
528
323
523
513
525
266
525
266
263
266
266
266
263
266
263
266
263

263
266
263
263
263
266
266
266
263
513
291
310
263
521
526
310
521
266
310
310
267

30.7
57.6
21.7
9.4
305.0
222
2321.6
148.1
102.3
563.3
9.3
258.7
50.0
37.0
143.5
373.0
97.9
13.9
67.1
75.0
113.4
84.2
30.1
46.3
68.5
12.5
32.4
21.3
13.9
2273.4
12.5
33.2
116.7
9.2
83.0
198.3
554.9
30.9
4.6
47.5
150.4
2.3
91.3
71.0
27.2
27.7
13.4
91.8
3.7
5.1
115.8

12.28
23.04
8.69
3.78
122.00
8.88
0.22
28.69
2.82
15.563
1.79
77.16
14.91
5.15
19.96
94.57
23.14
5.85
26.84
29.99
45.36
33.69
12.03
18.51
27.40
5.00
12.96
8.52
5.55
0.39
4.98
13.28
46.68
3.69
33.21
79.33
221.95
12.36
1.84
12.04
84.20
0.42
36.53
24.04
5.27
5.08
4.53
36.71
0.68
0.93
46.31

131.97

247.69
93.39
40.61

1311.55
95.42
6.18
1046.92
946.02
5209.55
65.43
1465.97
283.23
260.75
1010.39
1324.33

248.78
59.71

288.58

322.41

487.60

362.22

129.36

199.02

294.55
53.74

139.32
91.56
59.71

4.27
53.55

142.80

501.78
39.67

356.99

852.82

2385.91

132.88
19.83

168.65

589.42
12.19

392.69

282.13

192.36

146.26
53.13

394.68
19.50
26.81

497.81

10.74
20.16
7.60
3.31
106.75
7.77
0.28
39.78
21.43
117.98
2.49
80.16
15.49
9.74
37.74
108.18
20.25
4.86
23.49
26.24
39.69
29.48
10.53
16.20
23.98
4.37
11.34
7.45
4.86
0.35
4.36
11.62
40.84
3.23
29.06
69.42
194.20
10.82
1.61
13.78
52.63
0.73
31.96
24.86
7.31
8.72
4.68
32.12
1.16
1.60
40.52

7.67
14.40
5.43
2.36
76.25
5.55
0.18
24.97
11.20
61.66
1.56
54.29
10.49
6.04
23.39
76.48
14.46
3.47
16.78
18.75
28.35
21.06
7.52
11.57
17.13
3.12
8.10
5.32
3.47
0.25
3.1
8.30
29.17
2.31
20.76
49.58
138.72
7.73
1.16
9.74
39.09
0.50
22.83
17.76
4.59
5.95
3.34
22.95
0.79
1.09
28.94

8%

0%




6.1

6.2

275
310
263
266
521
266

521
263
310
275
263
266
310
310
310
275
521
263
521
263
266
310
521
263
310
521
310
521
310
310
263
310

322
326
328
321
313
323
322
323
513
521
513
522
323
521
323
266

7.8

4.6 .

204.7
86.7
184.5
4.6
2025.4
5.0
90.7
19.1
97.3
7.6
100.8
14.6
5.0
5.0
149.7
44.3
448.5
2.0
150.7
427.3
3.5
85.7
23.8
29.7

37.8

8.6
50.4
5.0
7.1
200.6
55
2352.4
262.1
31.8
244.4
392.0
25.0
63.6
539.2
142.2
234.4
139.0
541
39.5
20.9
112.2
43.2
9.1
283.8

4.58
0.85
117.89
34.68
62.45
1.84
0.40
1.71
36.28
3.51
56.80
3.02
40.32
2.68
0.92
0.92
87.41
15.01
179.40

0.68

60.27
170.94
0.65
28.00
9.52
5.46
12.79
1.57
17.06
0.92
1.29
80.23
1.02
0.19
7.22
6.16
72.87
132.69
6.33
8.85
14.86
19.78
59.41
47.05
13.70
1.09
2.91
37.98
6.00
3.63
0.34

30.29
24.38
1267.33
372.86
732.81
19.83
4.26
20.02
390.05
101.21
375.72
32.50
433.39
77.24
26.63
26.63
578.17
176.14
1028.57
8.01
647.91
1837.56
18.64
340.28
102.33
157.14
150.12
45.28
200.16
26.63
37.29
862.44
29.30
6.37
2423.91
224.75
1384.60
1556.97
88.69
447.80
4986.44
1001.16
832.03
562.07
191.88
365.48
147.13
445.62
303.87
39.06
3.98

2.74
1.45
103.15
30.35
64.57
1.61
0.35
1.76
31.75
6.03
34.04
2.65
35.28
4.60
1.59
1.59
52.38
15.52
156.98
0.71
52.74
149.57
1.1
29.98
8.33
9.37
13.23
2.70
17.64
1.59
222
70.20
1.75
0.28
54.90
8.54
75.71
137.20
7.24
16.72
112.93
37.39
67.97
48.65
15.67
8.28
5.50
39.27
11.35
3.18
0.35

2.05
0.99
73.68
21.68
46.12
1.15
0.25
1.26
22.68
4.12
25.43
1.89
25.20
3.14
1.08
1.08
39.14
11.09
112.13
0.50
37.67
106.83
0.76
21.42
5.95
6.39
9.45
1.84
12.60
1.08
1.52
50.14
1.19
0.18
28.69
5.36
51.27
98.00
5.12
10.37
50.02
23.17
48.05
34.75
11.08
4.33
3.41
28.05
7.03
227
0.25

0%

7%

0%




6.3

6.4

6.5

513
521
266
521

322
323
323
321
323
521
323
323
913
266
266
323
521
513
266
521
266
521

521
266
521
266
521
266
521

521
263
266
513
521
263
513
263
263
521
263
266
521
266
521
266
263
521
266

14.4
157.4
225
89.6
1457.9
91.4
55.2
18.7
45.7
14.0
186.9
34.8
5.0
71.5
27.2
9.5
59.3
494.7
56.1

9.1

182.4
63.8
32.6

383.4
27.6
40.8
61.2
13.1

208.9
13.6
18.1

1024.9
4.9

9.9
12.3
34.6

162.5
18.8
98.8

4.9
2.0

162.5
10.4
49.4
98.8
93.8
52.8
10.9
24.7

158.0
14.8

3.64

. 53.28

9.00
30.32
0.29
2.52
7.68
2.60
15.47
1.95
63.27
4.85
0.69
18.13
10.86
3.80
8.25
167.45
14.23
3.62
61.74
25,53
11.03
0.35
9.36
16.31
20.71
5.26
70.71
5.44
6.14
0.34
1.67
3.95
4.94
8.76
55.00
7.51
25.04
1.98
0.79
55.00
4.15
19.76
33.44
37.54
17.89
4.35
9.88
53.50
5.93

51.01
625.16
96.80
355.76
4.68
845.54
388.83
131.63
181.57
98.80
742.44
245.41
35.06
253.86
116.77
40.87
417.51
1964.86
199.23
38.92
724.46
274.40
129.43
4.03
109.79
175.37
242,98
56.51
829.75
58.46
72.00
4.00
19.62
42.48
53.09
122.74
645.43
80.70
350.67
21.24
8.50
645.43
44,60
212.38
392.36
403.52
209.91
46.72
106.19
627.77
63.71

4.17
55.08
7.88
31.35
0.32
19.15
14.52
4.92
16.00
3.69
65.42
9.17
1.31
20.74
9.50
3.33
15.59
173.14
16.28
3.17
63.84
22.34
11.41
0.35
9.67
14.27
21.41
4.60
73.11
4.76
6.34
0.34
1.73
3.46
4.32
10.03
56.87
6.57
28.65
1.73
0.69
56.87
3.63
17.29
34.57
32.84
18.50
3.80
8.64
55.32
5.19

2.95
39.35
5.63
22.39
0.23
10.01
8.00
3.05
11.43
2.29
46.73
5.68
0.81
14.66
6.79
2.38
9.66
123.67
11.50
2.26
45.60
15.95
8.15
0.25
6.91
10.20
15.29
3.29
52.22
3.40
4.53
0.24
1.23
2.47
3.09
7.09
40.62
4.69
20.25
1.23
0.49
40.62
2.59
12.35
24.70
23.46
13.21
2.72
6.17
39.51
3.70

1%

0%

0%




6.6

6.7

6.8

7.1

326
322
328
323
323
521
322
525
328
327
513
521
322
323
521
323
326
266
521
513

266
521
263
921
513
266
513

266
310
513
513
513
521

322
323
326
326
313
313
329
326
321
323
323
326
322
328

2330.6
8.8
6.9

51.8
113.4
188.8

56.4
693.6

31.9

61.5

92.5

21.7

75.4
431.2

87.4

28.2

44.0

50.9

14.3
212.4

99.2
722.2
366.2

81.7

63.7

51.3

23.6

88.2

47.6
234.2

63.7

14.7

4.9

15.1

130.9
4.9
4097.3
396.8

29.9

45.9

27.6
124.0
322.8

35.4

16.5

1313.9

305.4

10.1
429.8
620.9

45.0

0.15
1.70
0.19
15.45
15.77
26.26
19.11
19.12
12.77
18.35
37.02
5.51
25.53
- 11.89
12.16
9.55
6.11
0.86
5.74
71.89
15.01
0.37
146.48
27.67
25.49
17.35
5.97
35.28
12.06

0.29

25.49
2.69
1.24
3.84

33.18
1.65
0.19

10.94
4,15
8.80
5.34

31.43

81.84
7.42
3.20

44475

42.48
1.41

83.27

17.12

13.42

7.27
62.14
64.19

293.62
798.28
1329.38
224.21
6414.63
137.28
348.68
397.91
77.20
209.56
3988.28
615.81
112.11
309.54
359.76
61.68
843.56
210.25
4.17
1574.62
324.65
274.02
203.59
83.61
379.26
168.85
3.87
274.03
77.43
17.34
53.74
464.61
19.40
6.40
3669.71
210.21
324.62
194.77
440.18
1146.10
178.89
116.86
5218.75
2150.59
71.15
3038.41
5742.41
255.00

0.26
2.36
1.45
16.06
20.81
49.65
19.76
145.28
11.17
19.07
32.39
6.31

- 26.40
90.32
23.00
0.88
11.56
13.67
5.02
74.33
17.18
0.34
128.17
28.61
22.30
17.94
6.83
30.87
13.79
0.31
22.31
4.61
1.42
4.39
37.95
1.71
0.28
83.11
7.85
12.33
7.40
35.96
93.63
11.35
4.44
459.86
80.32
2.66
115.44
130.05
13.94

0.16
1.48
0.76
10.87
18.48
30.77
14.11
75.92
7.98
12.91
23.13
4.46
18.85
47.20
14.25
7.06
7.16

- 8.58
3.59
53.09
12.14
0.25
91.55
20.43
15.93
12.81
4.83
22.05
9.75
0.22
15.93
3.15
1.00
3.10
26.83
1.22
0.18
43.43
4.87
7.74
4.64
25.42
66.18
7.81
279
328.47
49.78
1.65
72.46
67.96
9.44

9%

0%

0%

7%




7.2

7.3

7.4

7.5

322

326
322
322
322
326
322
326
321
321
313
322
326
322
327
323
328
322

322
326
322
323
322
325
322
322
326
322
321
322
326
322

322
328
328
323
325
322
321
325
321
328
326
322
326

322
328

373.4
2767.2
380.5
241
41.7
103.8
97.3
27.3
47.7
378.6
295.7
207.6
258.1
10.2
160.4
65.8
193.7
102.0

372.6 -

1748.9
167.7
86.1
11.4
18.7
4.6
81.1
22.8
18.7
141.3
20.5
380.1
643.6
143.1
9.1
2082.6
8415
48.3
325.1
89.4
186.5
126.0

21.2

2.3
256.9
74.0
13.5
53.3
447
2371.0
54.5
4.3

10.29
0.18
73.71
0.66
1.15
2.86
18.85
0.75
9.25
128.17
100.09
52.63
7.12
1.98
4.42
26.32
26.95
30.41
10.27
0.15
4.62
16.69
0.31
2.60
0.13
32.45
0.63
0.52
27.37
0.57
128.67
17.74
27.72
0.25
0.17
23.20
14.41
96.94
12.43
74.58
3.47
7.18
0.90
86.96
2208

2.62°

1.47
8.66
0.26
1.50
1.29

3453.09
6.71
2689.50
222.88
385.76
960.11
687.93
252.89
337.42
1503.93
1174.43
737.06
2387.42
72.07
1483.03
282.98
1364.17
577.70
3446.12
7.39
15651.27
608.91
105.39
131.60
42.15
348.86
210.77
172.83
998.75
189.69
1509.86
5852.16
1011.63
84.31
717
7783.16
273.71
1841.82
629.50
801.77
1164.97
84.28

9.71

1020.36
419.52
95.74
492.71
3156.94
4.48
503.80
24.50

78.20
0.27
102.19
5.0
8.74
21.74
26.14
5.73
12.82
132.52
103.49
60.21
54.07
2.74
33.59
23.03
50.95
31.59
78.05
0.26
35.13
23.14
2.39
4.91
0.95
28.40
4.77
3.91
37.95
4.30
133.04
134.80
38.44
1.91
0.27
176.27
14.97
100.71
23.51
65.26
26.38
7.43
0.79
89.91
22.94
3.64
11.16
12.00
0.30
11.41
1.34

40.87
0.17
64.14
2.64
4.57
11.36
16.41
2.99
8.05
94.66
73.92
42.56
28.26
1.72
17.55
16.45
31.58
21.39
40.79
0.16
18.36
14.52
1.25

- 3.05

0.50
20.28
2.49
2.05
23.82
2.25
95.03
70.44
24.13
1.00
0.17
92.12
10.14
68.20
14.57
46.61
13.79
5.30

0.56

64.22
15.54
2.28
5.83
7.53
0.21
5.96
0.91

9%

10%

12%

2%




7.6

7.7

8.1

8.2

8.3

323
325
322
313
313
313
321
521
513
521
513
266
263

513
513
513
266
266
513
266
521
263
266

521
266
263
513
266
263
263
513

322
326
327
326
322
327
327
327
322
325
326

322
323
325
323

10.4
113.7
247.3
156.1

10.8

10.8
358.7

85.6
954.2
379.1
365.0

15.1

4.3
1345.7

13.3

11.1

88.9
190.8

30.5
744.6
118.6
103.1

8.9

35.0

410.0
4.5
162.4

451

22.6

67.2

41.5

40.1

26.6

2161.2
547.7
153.6

42.0

8.2
963.4

33.2

15.7

18.5

78.4
287.9

11.5
885.2
582.7
204.8

74.5

23.3

1951.3

1.44
45.48
6.82
39.56
2.74
2.74
121.76
28.98
140.50
128.34
92.53
6.05
1.73
0.30
3.37
2.81
22.78
76.32
12.22
188.75
47.45
34.91
3.54
13.99
0.38
1.3
64.95
18.04
5.72
26.88
16.60
16.06
6.75
0.11
15.10
20.76
16.79
1.79
26.56
13.29
6.27
7.38
2.16

- 115.16

2.23
0.09
16.06
28.49
29.79
3.24
0.15

73.07
488.91
2287.08

554.04
38.37
38.37

1428.70
340.00
1967.54
1505.97
1295.78
65.06
18.59
3.80
4714
39.29

319.01

820.41

131.34

2643.25

510.14

409.68
38.07

150.38

4.21
17.92

698.23

193.95
80.06

288.99

178.44

172.62
94.47

8.16
5065.23
1086.04

180.54

65.23
8910.02

142.85
67.46
79.36

725.43

1238.01
81.53
8.26
5389.31
1442.11
320.21

163.88 -

6.92

2.73
39.80
51.80
45.26

3.13

3.13

125.89

29.96
160.73
132.70
105.85

5.30

1.51

0.31

3.85

3.21
26.06
66.78
10.69

215.93
41.52
36.10

3.10
12.24

0.34

1.58
56.83
15.79

6.54
23.52
14.52
14.05

7.72

0.24

114.72
41.26
14.70

2.48

201.79
11.63

5.49

6.46
16.43

100.77
3.10
0.24

122.05
53.86
26.06

6.12

0.26

1.69
28.43
27.07
31.99

2.22

222
89.92
21.40

113.62
94.79
74.83

3.78

1.08

0.22

2.72

2.27
18.42
47.70

7.64

152.64
29.66
25.79

2.21

8.74

0.24

1.13
40.59
11.28

4.62
16.80
10.37
10.04

5.46

0.14
59.95
25.90
10.50

1.56

105.45

8.31

3.92

4.61

8.69
71.98

1.94

0.14
63.78
33.38
18.62

3.79

0.16

0%

0%

12%

9%

7%




8.4

8.5

8.6

8.7

325
322
322
326
322
322
321
323
322
313
325
322
325
323

325
322
326
326
322
322
321
313
322
327
325
323
325
322
322

322
326
326
327
325

323

326

322
325
313
513
325
522

326
322
327
513
313

12.6
11.7
54.7
201.0
15.4
613.2
262.2
337.5
74.8
260.8
17.3
19.2
66.4
4.7
3609.2
170.1
119.3
18.3
14.6
32.9
47.6
206.7
504.4
13.7
759.5
45.7
262.9
82.3
1007.3
323.7
1041.3
778.5
17.1
3.2
140.7
30.9
45.7
25.4
298.9
18.8

~ 115.0

119.7
23.0
13.6

8.9
1624.4
39.0

373.2
28.2
18.8

206.1

5.05
0.32
1.51
38.93
0.43
16.90
88.76
46.94
2.06
66.11
6.92
0.53
26.55
0.65
0.20
68.04
3.29
3.54
2.83
0.91
1.31
69.96
127.85
0.38
303.80
18.29
36.57
32.92
27.77
8.92
0.10
21.46
3.3
0.63
56.26
12.36
6.35
4.91
0.30
0.52
45.98
30.33
5.83
5.44
0.25
0.20
7.55
10.29
11.27
4.76

52.25

54.26
108.07
505.75

1420.61
142.65
5671.35
1041.47
2376.34
691.63
925.84

74.36
177.23
285.39

32.91

6.52
731.43
1103.78
129.29
103.43
304.49
439.82
820.94
1790.47
126.87
3265.89
196.62

1851.51

353.92
9316.56
2994.16

8.24
7199.66
120.61
22.82

604.82

132.86

321.51

179.29

4.40

173.59

494.33

424,77

81.62
58.51
82.45

5.72

275.44
3451.99

12113

66.67

731.67

4.42
2.45
11.45
53.98
3.23
128.44
91.77
88.75
15.66
75.63
6.05
4.01
23.23
1.23
0.27
59.54
25.00
4.91
3.93
6.90
9.96
72.34
146.26
2.87
265.83
16.00
69.15
28.81
211.00
67.81
0.24
163.05
4.58
0.87
49.23
10.81
12.01
6.81
0.31
3.93
40.24
34.70
6.67
4.76
1.87
0.27
10.47
78.18
9.86
5.45
59.77

3.15
1.28
5.99
33.88
1.69
67.12
65.55
55.00
8.19
53.46
4.32
2.10
16.59
0.76
0.18
42.53
13.06
3.08
2.47
3.60
5.21
51.67
103.39
1.50
189.88
11.43
42.86
20.58
110.26
35.44
0.14
85.21
2.88
0.54
35.16
7.72
7.44
4.28
0.22
2.05
28.74
24,53
4.71
3.40
0.98
0.18
6.57
40.85
7.04
3.85
42.25

10%

13%

1%

5%




8.8

9.1

8.2

10.1

10.2

325
322
513
513
522
313
521
522
525
526
525
526
513

513
266
513
266

322
522
525
513

266
266
266
266
513

322
326
322
323
328
313
324
313
325
323

322
323
322
324
313
324
524
325
525
313

56.8

6.4

4.7

19.2
125.4
50.2

57.3

18.8

12.7

16.4
164.3
17.8
399.1
196.1
52.8

59.2

74.8

9.3
1439.394
54.86479
12.80936
45.18277
1326.437
807.1625
0.214184
32.71035
18.42837
26.72113
720.0885
2964.9
1279.0
70.5

27.1
1090.7
40.2
117.0
328.8

6.3

4.5

0.9
2871.4
575.6
492.2
93.0
160.7
413.0
368.8
102.2
12.4
110.5
48.8

22.72

0.45
1.19
4.88
3.46
12.73
19.39
0.52
5.07
3.18
65.73
3.46
101.16
0.30
13.39
23.66
18.96
3.72
0.25
1.51
0.36
18.07
336.25
0.27
3.69
13.08
7.37
10.69
182.54
0.10
35.26

13.65

0.75
151.71
11.99
29.65
61.58
1.60
1.81
0.13
0.17
15.87
68.47
2.56
30.10
104.70
69.08
19.15
4.97
44.20
12.37

244.27
151.97
16.67
68.33
1159.35
178.33
227.51
173.68
54.51
116.15
706.58
126.11
1416.68
3.81
187.45
254.38
265.55
39.94
3.84
507.43
119.39
184.29
4708.85
3.63

39.62

140.65
79.24
114.90
2556.31
7.64
11828.85
498.00
250.61
7680.40
227.74
415.24
1704.05
22.45
19.42
6.36
5.87
5323.32
3466.31
860.25
832.91
1466.27
1911.65
529.82
53.46
475.20
173.27

19.88
3.44
1.36
5.58

26.26

14.57

20.05
3.93
4.44
4.41

57.51
4.79

115.73
0.31

15.31

20.71

21.69
3.25
0.29

11.49
2.70

15.81

384.67
0.30
3.22

11.45
6.45
9.35

208.83
0.25
267.89

18.92

5.68

286.84
12.45
33.92
104.22
1.83
1.58
0.24
0.28
120.56
129.46
19.48
50.94
119.78
116.92

32.40
4.35

38.68

14.15

14.20
1.80
0.96
3.95

13.72

10.30

14.32
2.06
3.17
2.77

41.08
3.01

81.81
0.22

10.82

14.79

15.33
2.32
0.20
6.01
1.41

11.30

271.92
0.21
2.30
8.18
4.61
6.68

147.62
0.15

140.00

11.88
2.97

177.78
8.43

23.98

71.34
1.30
1.13
0.15
0.18

63.00

80.23

10.18

34.87

84.67

80.04

22.18
3.11

27.63

10.01

0%

1%

0%

6%

3%




10.3

11.2

11.3

121

513
266

513
266
266
513

322

322
328
328
322
328
323
322
325
322
321
323
325
321
322
323
325

322
323
325
322
322
322
322
322
323
313
513

266
266
266
266
513

322
326
322
322
327
322
325

480.3
13.8
184.1
14.3
57.3
9.0
103.5
3329.4
623.7
297.7
1727
271.4
446.9
23,2
339.0
714.5
21.3
13.0
11.6
132.4
27.3
9.3
58.8

110.7 -

56.0
3610.9
290.2
4.7
145.6
251
42.3
21.9
25.6
31.6
714.9
1252.2
1056.8
377.4
54.2
7.8

3.7

8.2
302.5
2600.0
287.4
362.1
325.0
1003.8
271.6
340.3
9.8

121.75
5.53
0.31
3.63

22,94
3.58
26.23
0.10
17.19
8.21
51.51
80.92
12.32
6.90
47.15
19.70
8.62
0.36
3.92
18.42
10.93
3.13
1.62
15.39
22.41
0.21
8.00
0.65
58.24
0.69
117
0.60
0.71
0.87
99.45

317.42

267.90
0.28

21.70
3.13
1.47
3.68

76.68
0.09
7.92

70.15
8.96

27.67

108.64
9.38
3.90

1704.93
59.40
3.82
50.89
246.56
38.53
367.35
8.17
5768.75
2753.75
978.65
1537.50
4132.77
131.19
2386.95
6608.15
91.59
119.91
45.98
932.61
117.48
36.79
543.90
779.34
240.93
4.97
2684.41
32.76
626.04
232.30
391.48
20219
236.61
292.53
5034.49
4445.18
3751.65
3.70
233.25
33.60
15.81
39.53
1073.80
8.41
2658.03
2559.86
3005.85
9283.77
1167.92
3147.55
41.93

139.28
4.83
0.31
4.16

20.07
3.14
30.01
0.24
130.65
62.37
53.51
84.07
93.60
717
89.15

149.66
7.46
272
4.05

34.83
9.56
3.24

12.32

29.11

19.61
0.28

60.80
1.22

50.96
5.26
8.87
4.58
5.36
6.63

188.02

363.13

306.47
0.30

18.99
2.74
1.29
3.22

87.72
0.23

60.20

97.26

68.08

210.25

95.06

71.28
3.41

98.45
3.45
0.22
2.94

14.33
2.24

21.21
0.14

68.27

32.59

36.24

56.94

48.91
4.86

55.25

78.21
5.33
1.42
2.89

21.59
6.83
2.32
6.44

18.04

14.01
0.19

31.77
0.76

36.40

2.75
4.63
2.39
2.80
3.46
116.53
256.69
216.64
0.21
13.56
1.95
0.92
2.30
62.01
0.13
31.46

61.05
35.57
109.88
67.90
37.25
2.44

0%

12%

2%

0%

14%




12.2

12.3

12.4

13.1

322
323
322
325
322
323
323
321
322
328
323
325
322
325
322
327
322
321
325
327
322

321
325
322
323
325
323
322
325
325
323
321
313
513
521
266
266

513
266
513
266
263
266
263
521
266

322

2082.6
267.6
95.5
8.3
224.6
161.6
6.1
963.0
553.5
151.5
43.8
4.4
6.1
20.6
8.8
110.4
5.7
131.8
186.1
11.4
17.5
4.4
5692.0
1203.1
36.5
97.0
47.1
17.1
683.7
36.0
83.6
67.9
101.1
1541.5
533.7
495.4
737.8
3.7
6.9
392.1
7.0
37.6
92.9
18.6
4.2
7.0
223
190.0
12.5
3289.0
889.6

0.18
7.38
13.28
0.23
89.86
4.45
085
133.95
187.36
4.18
13.06
0.61
2.45
0.57
3.50
3.04
2.28
3.63
63.00
4.55
7.01
0.12
0.29
407.26
14.59
2.67
6.55
6.83
95.11
0.99
33.43
27.15
14.06
521.81
135.29
125.58
249.73
1.48
2.77
0.33
1.77
15.05
23.55
7.43
1.67
2.79
8.92
64.32
5.02
0.30
24.52

6.64
2474.58
672.25
76.95
965.98
1494.47
43.17
6781.14
2198.56
1401.31
248.12
30.84
26.36
190.35
37.66
1020.61
24.48
1219.06
739.23
48.96
75.32
40.50
4.48
4778.79
156.83
896.67
331.61
73.45

- 4814.88

333.05
359.32
291.82
711.99
6122.93
1894.61
1758.58
2930.35
15.88
20.78
3.5
24.74
161.81
329.85
79.91
17.98
29.97
95.89
754.73
53.94
5.65
8227.61

0.28
56.04
25.11

1.74
78.63
33.85

1.61

253.26
193.73
31.74
13.57

1.156

2.15

4.31

3.07
23.11

1.99
27.61
65.14

3.98

6.13

0.92

0.32

421.09
12.77
20.31
12.38

5.98

179.82

7.54
29.25
23.75
26.59

539.53
154.77
143.66

258.21

1.29

2.42

0.33

2.02
13.17
26.95

6.50

1.46

2.44

7.80
66.50

4.39

0.31

186.34

0.18
29.29
15.56

0.91
56.16
17.69

1.00

156.96
138.38
16.58

9.19

0.71

1.53

2.25

2.19
12.08

1.42
14.43
46.53

2.85

4.38

0.48

0.23

300.78

9.12
10.61

7.68

4.27

111.45

3.94
20.89
16.97
16.48

385.38
109.41
101.55
184.44

0.92

1.73

0.24

1.43

9.41
19.05

4.65

1.05

1.74

5.57
47.50

3.14

0.21
97.38

4%

0%

0%

17%




13.2

13.3

13.4

13.5

327
327
329

322
327
321
328
313
321
323
325
313
325
322
321
321

321
321
321
327
323
327
322
325
323
322
313
323
328
327
321
325

322
326
325
327
322

321
325
322
521
323
321
321
322
325
321

934.1
1399.0
66.3
3827.9
821.6
738.3
784.7
281.5
118.4
25.0
69.2
160.3
54.7
231.8
109.3
212.7
220.4
2836.9
70.6
67.4
43.7
77.4
34.2
18.7
777.9
18.2
342.9
703.2
220.0
195.8
156.2
41.0

65.1

4.6
1207.8
311.8
92.8
31.6
124.8
646.8
4005.8
207.4
330.4
29.4
20.0
15.7
161.4
1339.1
14.2
142.4
96.8

373.65
559.58
13.93
0.27
22.65
295.30
265.63
83.94
30.02
8.48
9.63

- 64.13
13.85
92.73
3.01
71.99
74.62
0.13
23.90
22.82
14.80
30.97
4.75
7.47
21.44
7.29
47.70
19.39
55.76
27.24
46.59
16.40

22.05

1.82
0.09
8.60
17.98
12.62
49.93
17.83
0.26
70.22
132.15
0.81
9.80
2.18
54.63
453.27
0.39
56.96
32.78

4016.74
6015.54
335.62
5.51
7598.73

3174.52

3116.89
1594.77
420.37
99.49
487.49
689.35
194.02
'996.81
1010.92
844.80
875.55
7.43
280.39
267.73
173.66
332.92
240.54
80.29
7194.36
78.33
2415.00
6503.57
780.91
1379.08
885.12
176.25
258.69
19.58
8.44
2883.92
655.99
135.68
536.73
5982.41
5.57
823.92
1420.60
272.18
115.01
110.31
641.04
5318.71
131.70
612.33
384.62

326.94
489.64
21.30
0.31
172.09
258.39
274.65
87.20
34.34
8.77
18.21
56.11
15.85
81.14
22.89
74.44
77.15
0.25
24.71
23.59
15.30
27.10
8.98
6.54
162.93
6.38
90.19
147.29
63.79
51.51
48.40
14.35
22.79
1.59
0.23
65.31
24.92
11.04
43.69
135.49
0.31
72.60
115.63
6.16
10.13
4.12
56.49
468.67
2.98
49.84
33.89

233.53

349.74.

14.66
0.21
89.93
184.56
196.18
59.06
24.27
6.26
11.28
40.08
11.20
57.95

11.96.

53.17
55.11
0.15
17.65
16.85
10.93
19.36
5.57
4.67
85.15
4.55
55.90
76.97
45.09
31.92
32.78
10.25
16.28
1.14
0.13
34.13
15.64
7.89
31.21
70.80
0.21
51.86
82.59
3.22
7.24
2,55
40.35
334.76

1.56
35.60
24,21

8%

9%

13%

5%




13.6

13.7

13.8

14.1

14.2

327
322
325
323
327
325
322

322
328
325
323
323
328
325
322
323
321
322
327
322
327

322
325
325
313
321

321.

521
266
266
266

266
521
521
521
521
266
521

322
328
327
521
322
521

521
513

131.0
863.9
61.2
165.2
123.4
152.8
142.4
2128.7
599.6
139.2
57.9
184.7
210.9
27.6
14.2
19.8
9.6
393.8
1562.5
121.3
187.5
10.1
5824 .1
85.2
59.7
207.3
364.7
2125.0
2920.8
1.8

4.9
23.3
31.4
192.8
44.9
69.0
39.9
9.4

9.9
12.8
6.9
1522.1
530.5
413.4
101.5
322.9
147.0
6.9
4826.8
206.3
780.4

52.40
23.82
24.49
22.98
49.37
61.14
3.93
0.16
16.53
41.52
23.16
25.69
29.34
8.22
5.70
0.54
1.34
133.29
4.21
48.52
5.17
4.04
0.33
2.35
23.87
82.90
92.45
719.31
988.69
0.61
1.97
9.33
12.56
0.36
17.95
23.37
13.52
3.17
3.34
5.13
2.34
0.19
14.62
123.27
40.60
109.30
4.05
2.33
0.30
69.84
197.84

563.34
7989.94
263.30
1163.24
530.68
657.23
1317.02
7.10
5545.50
788.82
248.94
1300.69
1485.12
156.20
61.25
182.73
67.95
1564.02
1410.81
521.58
1733.77
43.47
4.04
788.29
256.55
891.18
1204.71
8440.48
11601.43
7.13
21.22
100.31
135.03
4.07
192.99
274.25
158.68
37.22
39.18
55.14
27.43
6.80
4906.39
2342.21
436.48
1282.53
1359.35
27.37
4.11
819.55
2770.55

45.85
180.95
21.43
43.44
43.20
53.50
29.83
0.27
125.59
43.13
20.26
48.58
55.47
8.54
4.99
4.14
2.54
137.82
31.95
42.45
39.27
3.54
0.34
17.85
20.88
72.54
105.77
743.75
1022.28
0.63
1.73
8.16
10.99
0.35
15.71
2417
13.98
3.28
3.45
4.49
2.42
0.28
111.12
128.07
35.53
113.01
30.79
2.41
0.32
72.22
226.33

32.75
94.56
15.31
26.93
30.85
38.21
15.59
0.17
65.63
20.21
14.47
30.11
34.38
5.78
3.56
2.16
1.57
98.44
16.70
30.32
20.52
2.53
0.25
9.33
14.92
51.81
74.77
531.25
730.20
0.45
1.23
5.83
7.85
0.25
11.22
17.26
9.99
2.34
2.47
3.21
1.73
0.18
58.07
86.74
25.38
80.72
16.09
1.72
0.23
51.58
159.99

9%

0%

0%

13%

0%




14.3

15.1

15.2

15.3

521
325
521
322
323
525
323
322
513
521
521
521
266
266

521
521
521

266

322
327
325
323
313
323
321
325
327
322
327
322
321
321
325
325
324

313
324
325

324
325
321
324
524
322
328
325
524

169.6
123.3
91.1
144.2
27.2
109.3
74.4
38.1
826.2
1092.9
508.3
616.3
13.2
5.9
179.1
24.5
1.7
84.1
58.7
5623.2
11565.3
186.2
264.3
118.2
311.8
32.9
54.8
54.8
41.5
515.4
165.7
18.3
1133.0
1296.4
137.4
126.0
11.4
654.4
26.8
499.5
1281
3315.2
300.5
123.5
165.7
991.7
937.7
389.9
310.5
91.2
4.5

57.41 .

49.34
30.85
3.98
3.78
43.72
10.34
1.05
209.45
369.94
172.08
208.61
5.26
2,36
0.36
8.28
3.97
28.48
23.48
0.25
31.85
74.50
105.72
16.45
79.03
4.57
18.54
21.91
16.62
14.21
66.28
0.50
383.50
438.82
54.96
50.39
2.14
0.23
6.79
93.55
51.24
0.20
56.28
49.38
56.08
185.75
175.63
10.75
92.58
36.49
0.85

673.65
530.39
362.04
1333.71
191.60
469.94
523.72
352.30
2933.14
4340.93
2019.16
2447.85
56.55
25.35
4.08
97.16
46.64
334.24
252.45
5.68
10685.15
800.83
1136.47
832.54
1106.78
231.44
217.57
235.54
178.62
4766.31
712.50
168.87
4500.09
5149.18
590.81
541.74
59.15
4.94
95.08
2588.81
550.86
5.59
1557.33
530.86
658.03
5140.14
4860.20
3605.90
1759.06
392.29
23.52

59.36
43.17
31.90
30.21
7.16
38.25
19.56
7.98
239.61
382.51
177.92
215.70
4.60
2.06
0.35
8.56
4.11
29.45
20.55
0.30
241,99
65.18
92.50
31.09
90.41
8.64
19.17
19.17
14.54
107.95
57.99
3.82
396.53
453.73
48.09
44.09
3.62
0.32
7.77
158.34
44.84
0.31
95.25
43.21
57.98
314.38
297.26
81.66
96.19
31.93
1.44

42.40
30.84
22.79
15.78
4.44
27.32
12.12
4.17
169.38
273.22
127.09
154.07
3.29
1.47
0.25
6.12
2.94
21.04
14.68
0.20
126.46
46.56
66.07
19.27
63.91
5.36
13.69
13.69
10.38
56.41
41.42
2.00
283.24
324.09
34.35
31.50
2.48
0.22
5.49
108.39
32.03
0.21
65.20
30.86
41.42
215.21
203.49
42.68
65.14
22.81
0.98

0%

5%

0%

4%




15.4

15.5

15.6

156.7

15.8

524
521
524
524

321
325
322
322
327
321
325
322
335
327
325
322

322
327
327
325
325
325
322
325
327
327
335
322
335
335

322
327
325
327
327
325
323
322
325
321
325
321
325
321

323
325

512.7
9.0
31.2
350.7

121.7

2004.0
10.4
1321
46.2
271
323.1
234.4
30.3
750.7
271.5
93.7
80.1
4.5
2851.3
1161.4
237.9
117.4
18.2
131.5
40.9
11.4
55.0
37.8
298.9
66.0
381.2
164.7
129.2
1590.8
313.7
32.6
23.4
79.8
4.1
220.6
622.8

36.2 -

12.4
17.9
9.2

5.5

6.9
205.9
3506.4
210.4
46.5

0.20
1.70
10.57
65.68
22.80
0.19
3.52
52.85
1.27
0.75
129.23
79.34
12.13
20.69
8.11
37.47
32.04
0.12
0.156
32.02
95.16
46.85
7.28
52.59
16.38
0.31
22.02
15.10
119.55
1.97
10.51
4.92
3.86
0.21
8.65
13.02
9.36
31.92
1.65
88.23
86.63
1.00
4,95
6.05
3.67
1.86
2.75
69.70
0.33
20.27
18.60

5.1
46.91
124.01
1817.57
630.87
6.97
41.34
568.13
426.85
251.09
1389.19
930.97
130.36
6942.58
2498.34
402.75
344.38
41.85
7.62
10741.00
1023.02
504.67
78.24
565.30
176.05
105.18
236.68
162.35
1285.14
607.00
3525.64
1515.40
1188.88
6.41
2901.02
140.01
100.57
343.11
17.75
948.48
4385.43
335.06
53.24
71.04
39.44
21.86
29.58
817.85
4.16
1481.83
190.88

0.32
2.87
10.93
111.17
38.59
0.27
3.64
46.24
9.67
5.69
113.07
82.03
10.61
157.23
57.65
32.78
28.03
0.95
0.26
243.26
83.27
41.08
6.37
46.01
14.33
2.38
19.26
13.21
104.60
14.01
79.85
34.97
27.43
0.29
65.70
11.40
8.19
27.93
1.44
77.20
163.78
7.59
4.33
6.26
3.21
1.93
2.41
72.07
0.34
55.34
16.28

0.22
1.96
7.81
76.10
26.41
0.17
2.60
33.03
5.05
2.97
80.77
58.60
7.58
82.17
30.50
23.42
20.02
0.50
0.16
127.12
59.48
20.34
4.55
32.87
10.24
1.24
13.76
9.44
74.72
7.41
41.73
18.50
14.51
0.19
34.33
8.14
5.85
19.95
1.03
55.14
101.51
3.97
3.10
4.47
2.29
1.38
1.72
51.48
0.24
34.30
11.63

0%

1%

13%

4%

0%




15.9

16.10

15.11

15.12

15.13

15.14

15.16

15.16

321
321

321
521
324
521
524
524

521
924
521
525
524

521
524
525
524

322
327
327
325
323
322
321
325

321
521

322
327
325
325
327
321
325
321

321
325
322
321

322
325
328
325

2425.7
823.8
2517.2
969.9
413.0
102.5
554.6
440.8
36.4
453.9
73.3
55.9
246.9
4.6
73.3
305.8
18.7
28.5
80.0
178.6
1856.6
599.8
58.1
23.3
433.4
140.8
21.5
515.7
64.0
4266.6
3691.0
575.6
1546.3
683.3
156.3
14.3
93.1
102.3
70.0
376.0
52.1
3453.8
1193.2
119.5
4.6
2136.5
1211.5
731.8
8.8
52.5
65.5

821.09
278.84
0.30
328.31
139.80
19.19
187.74
- 82.56
6.82
0.30
24.81
10.47
83.57
1.83
13.73
0.25
6.33
5.34
31.99
33.46
0.24
16.54
23.22
9.33
173.36
19.59
0.59
174.56
25.60
0.34
1249.42
194.84
0.23
18.84
62.11
5.71
37.23
40.91
23.71
150.39
17.62
0.34
403.91
47.80
0.13
72319
0.16
2017
3.53
15.65
26.19

9634.78
3271.95
4.25
3852.48
1640.47
531.03
2202.97
2284.59
188.81
4.32
291.11
289.64
980.67
19.70
379.86
4.88
74.30
147.85
343.85
925.86
6.07
5547.35
249.66
100.26
1863.59
991.56
198.72
2048.29
275.21
3.97
14660.84
2286.22
6.46
6319.42
667.66
61.42
400.20
439.82
278.17
1616.65
206.80
3.99
4739.52
513.88
42.35
8486.03
7.33
6768.48
37.94
297.32
281.54

848.99
288.31
0.34
339.47
144.55
32.48
194.12
139.73
11.55
0.34
25.65
17.72
86.41
1.60

- 23.23
0.33
6.55
9.04
27.99
56.63
0.30
125.63
20.32
8.16
151.69

37.03

4.50
180.49
22.40
0.35
1291.87
201.45
0.29
143.12
54.34
5.00
32.57
35.80
24.51
131.59
18.22
0.35
417.63
41.83
0.96
747.76
0.26
153.29
3.09
16.26
22,92

606.42
205.94
0.24
242.48
103.25
22.23
138.66
95.65
7.90
0.24
18.32
1213
61.72
1.15
15.90
0.23
4.68
6.19
19.99
38.76
0.20
65.65
14.52
5.83
108.35
22.95
2.35
128.92
16.00
0.25
922.76
143.90
0.19
74.79
38.82
3.57
23.27
25.57
17.51
93.99
13.02
0.25
208.31
29.88
0.50
534.12
0.16
80.11
2.21
11.01
16.37

0%

0%

0%

5%

0%

9%

0%

1%




15.17

15.18

15.19

15.20

15.21

15.22

16.1

16.2

16.3

327
325
321
328

328
322
327
325
321
321

325
521
521
524
525
525
266

524
524
524
521
525

524

266
521
521
266
521
521

266
524

521
322
328
521
521
524

524
525

524
266

266

137.9
56.2
144.4
14.4
963.5
4.6
4.6
12.0
18.9
180.5
742.9
4228.6
46
2300.9
1650.0
65.8
138.4
46.1
22.8
603.9
6.7
67.5
248.1
105.5
176.1
700.2
700.2
216.7
33.0

. 4.2
76.0
62.9
23.7
16.9
173.2
9.3
163.9
2422.5
4.6
353.1
385.5
90.4
26.0
1562.8

~ 1038.6

882.2
21.4
121.4
13.6
357.8
122.3

55.17

22.48.

48.88
4.29

- 0.34
1.37
0.13
4,79
7.55
61.11
251.46
0.34
1.83
778.86
558.52
12.32
55.36
18.45
9.14
0.28
1.26
12.64
46.47
35.71
70.45
0.19
131.15
0.37
13.18
1.43
25.74
25.18
8.01
572
0.20
3.70
30.70
0.19
1.55
9.73
114.98
30.62
8.81
292,70
0.18
165.24
8.55
22.74
5.46
0.28
48.92

593.04
241.61
573.62

81.56
4.02
26.09
42.59
51.49
81.19
717.07
2950.61
4.01
19.64

9139.25

6553.70
340.94
595.17
198.39

98.21
4.71
34.75
349.83

1285.79
419.00
757.29

5.18
3629.34
4.42
141.69
16.78
302.03
270.66
93.96
67.12
5.14
39.82
849.45
5.79
18.14

3265.84

2184.55
359.26
103.42

8099.74

5.15

4572.48

91.90
629.31
58.66
4.80
525.91

48.27
19.67
50.55
4.46
0.35
1.43
0.96
4.19
6.61
63.19
260.00
0.35
1.60
805.32
577.49
20.85
48.44
16.15
7.99
0.33
2.13
21.40
78.64
36.92
61.64
0.32
221.98
0.35
11.53
1.48
26.61
22.03
8.28
5.91
0.32
3.24
51.95
0.30
1.60
73.96
118.45
31.66
9.11
495.39
0.32
279.66
7.48
38.49
4.77
0.33
42.81

34.48
14.05
36.10
3.02
0.25
0.97
0.50
2.99
4.72
45.13
185.71
0.25
1.14
575.23
412.49
14.27
34.60
11.53
571
0.23
1.45
14.65
53.83
26.37
44.03
0.22
151.95
0.25
8.24
1.06
19.01
15.74
59N
4.22
0.22
2.31
35.56
0.20
1.14
38.65
80.90
22.61
6.51
339.12
0.22
191.44
5.34
26.35
3.41
0.23
30.58

0%

0%

0%

0%

5%




16.4

16.5

16.6

16.7

17.1

17.2

266
524
524

524
266
924
524

322
328
524
521
524
525
525
524

525
525
524
524
524
524
266
524
524

524
266
524

322
328
524
521
524
524
524
524
521
521
513
524
524
266
266
269
257

524

32.1
64.1
139.3
100.1
14.1
44.5
35.3
6.2

1910.7

39.9
13.1
33.1
157.2
1514.2
71.6
63.4
18.1
1319.6
101.4
46.8
3.4
8.6
10.7
236.3
222.1
370.7
319.6
228.1
9.5
52.2
166.5
4534.2
93.8
47.1
1640.2
509.4
25.8
13.6
363.0
198.5
132.8
27.6
434.6
147.3
335.8
96.5
83.4
165.0
219.6
320.7
57.8

12.83
12.01
26.08
0.28
2.64
17.81
6.61
1.16
0.21
1.10
3.92
6.20
53.22
283.61
28.64
25.37
3.39
0.25
40.55
18.73
0.64
1.61
2.01
44.25
88.83
69.43
59.86
0.24
1.78
20.86
31.18
0.25
2.59
14.06
307.20
172.44
4.84
2.55
67.99
37.18
44.95
9.36
110.18
27.59
62.90
38.61
33.36
65.99
131.78
0.35
10.82

137.88
332.38
721.74
4.79
73.13
191.50
182.83
31.99
5.11
368.76
74.45
171.43
624.48
7848.19
307.83
272.76
93.93
4.94
435.92
201.34
17.81
44.53
55.66
1224.53
954.96
1921.39
1656.45
4.98
49.37
224.28
862.74
4.80
867.66
267.06
8501.01
2023.38
133.89
70.47
1881.55
1028.86
527.45
109.81
1542.94
763.42
1740.61
415.10
358.58
709.37
840.07
4.52
299.43

11.22

20.33
4414
0.33
4.47
15,59
11.18
1.96
0.32
8.35
4.07
10.48
55.03
480.01
25.06
22 20
5.75
0.33
35.48
16.39
1.09
272
3.40
74.89
77.73
117.52
101.31
0.32
3.02
18.26
52.77
0.32
19.65
14.60
519.93
178.29
8.19
4.31
115.08
62.93
46.48
9.68
126.04
46.69
106.46
33.79
29.19
57.74
76.87
0.34
18.31

8.02
13.92
30.22

0.23

3.06
11.13

7.65

1.34

0.22

4.36

2.76

7.18
39.31

328.59
17.90
15.86

3.93

0.23
25.34
11.71

0.75

1.86

2.33
51.27
55.52
80.44
69.35

0.22

2.07
13.04
36.12
0.22
10.27

9.89

355.92
127.35

5.61

2.95
78.78
43.08
33.20

6.91
89.10
31.96
72.88
24.13
20.85
41.24
57.65

0.24
12.54

0%

0%

0%




18.1

18.2

269
266
269
266
524
269

513
524
269

524
267
266
269

89.6
27.3
55.0
36.8
20.9
33.2
1046.5
10.5
943.2
92.8
135.1
67.5
4.5
14.1
42.0

35.85
10.92
22.02
14.74
3.92
13.28
0.21
2.67
176.66
37.12
0.29
12.65
1.81
5.62
19.58

385.34
117.36
236.68
158.44
108.45
142.79
5.09
37.33
4888.67
399.09
4.74
350.03
19.49
60.42
210.49

31.36
9.55
19.26
12.90
6.63
11.62
0.32
3.05
209.00
32.48
0.33
21.41

- 1.59
4.92
17.13

22.40
6.82
1376
9.21
4.54
8.30
0.22
2.16
204.68
23.20
0.23
14.66
1.13
3.51
12,24




Vegetation Cover Adjustment Procedure
{only for soils other than sand, loamy sand)

Factor applies to XKSAT, after welghted average is developed.

soil-vegetation grouping.

Factor = 0.0111 x + .889 (As in Fig. 4.10 of the HDM)
x = Density (%)

For Example: X = 24%
Factor = ,0111 (24) + .889 = 1.16

Factor times XKSAT = adjusted XKSAT

R/FCDMC/AAD

Ignore




TABLE B3

SUBBASIN VEGETATION DENSITY

. AND ADJUSTED XKSAT VALUES
ADJUSTED
SUBBASIN DENSITY ADJUSTMENT  XKSAT XKSAT
NO. (%) FACTOR (*) (in./hr.) (in./hr.)
1.1 15 1.06 0.14 0.15
12 60 1.56 0.35 0.55
2.1 10 1.00 0.08 0.08
22 20 1.11 0.35 0.39
3.0 20 1.11 0.30 0.33
4.4 14.5 1.05 0.27 0.28
42 15 1.06 0.26 0.27
43 15 1.06 0.30 0.32
4.4 15 1.06 0.27 0.29
45 15 1.06 0.25 0.27
4.6 15 1.06 0.25 0.27
47 20 1.11 0.29 0.32
48 15 1.06 0.26 0.28
4.9 20 1.11 0.39 0.43
410 20 1.11 0.23 0.26
4.11 15 1.06 027 0.29
. 412 20 1.11 0.34 0.38
413 20 1.11 035 039
414 20 1.11 0.22 0.24
4.15 20 1.11 0.39 0.44
5.0 60 1.56 0.40 0.62
6.1 20 1.11 0.19 0.21
6.2 20 1.11 0.34 0.38
6.3 20 1.11 0.29 0.32
6.4 60 1.56 0.35 0.55
6.5 20 1,11 0.34 0.38
6.6 10 1.00 0.15 0.15
6.7 60 1.56 0.37 0.58
6.8 19.5 1.11 0.29 0.32
74 20 1.11 0.19 0.21
7.2 25 1.17 0.18 0.21
7.3 25 117 0.15 0.18
7.4 25 117 0.17 0.20
75 20 1.11 0.26 0.29
7.6 19.5 1.11 0.30 0.33
7.7 20 1.11 0.38 0.42
8.1 15 1.06 0.11 0.12
8.2 15 1.06 0.09 0.10
. 8.3 17.5 1.08 0.15 0.17
8.4 20 1.11 0.20 0.22
8.5 20 1.11 0.10 0.11

8.6 15 1.06 0.30 0.31




ADJUSTED

SUBBASIN DENSITY ADJUSTMENT  XKSAT XKSAT
NO. % FACTOR(*) (in./hr) (in./hr.)
. 8.7 15 1.06 0.20 0.21
8.8 17 1.08 - 0.30 0.32
0.1 15 1.06 0.25 0.27
9.2 15 1.06 0.27 0.29
10.1 15 1.06 0.10 0.11
10.2 15 1.06 0.17 0.18
10.3 15 1.06 0.31 0.33
11.1 10 1.00 0.10 0.10
11.2 15 1.06 0.21 0.22
11.3 15 1.06 0.28 0.30
12.1 10 1.00 0.09 0.09
12.2 15 1.06 0.18 0.19
12.3 15 1.06 0.29 0.31
12.4 15 1.06 0.33 0.35
13.1 15 1.06 0.30 0.32
13.2 15 1.06 0.27 0.29
13.3 15 1.06 0.13 0.14
13.4 10 1.00 0.09 0.09
13.5 15 1.06 0.26 0.28
13.6 15 1.06 0.16 0.17
13.7 15 1.06 0.33 0.35
. 13.8 20 1.11 0.36 0.40
14.1 15 1.06 0.19 0.20
14.2 15 1.06 0.30 0.31
14.3 10 1.00 0.36 0.36
15.01 15 1.06 0.25 0.27
15.02 15 1.06 0.23 0.24
15.03 15 1.06 0.20 0.21
15.04 15 1.06 0.20 0.21
15.05 10 1.00 0.19 0.19
15.06 15 1.06 0.15 0.16
15.07 15 1.06 0.21 0.22
15.08 15 1.06 0.33 0.35
15.00 15 1.06 0.30 0.32
15.10 15 1.06 0.30 0.32
15,11 15 1.06 0.25 0.27
15.12 15 1.06 024 025
15,13 15 1.06 0.34 0.36
15.14 15 1.06 0.23 0.24
15.15 15 1.06 0.34 0.36
15.16 15 1.06 0.16 0.17
15.17 15 1.06 0.34 0.36
15.18 15 1.06 0.34 0.36
. 15.19 15 1.06 0.28 0.30
15.20 15 1.06 0.19 0.20
15.21 10.5 1.01 0.37 0.37

15.22 20 1.11 0.20 0.22




ADJUSTED

SUBBASIN DENSITY ADJUSTMENT  XKSAT XKSAT
NO. % FACTOR(*)  (n/hr) (in/hr)
o 16.1 15 1.06 0.19 0.20
16.2 15 1.06 0.19 0.20
16.3 15 1.06 0.28 0,30
16.4 10 1.00 0.28 0.28
16.5 15 1.06 0.21 0.22
16.6 15 1.06 0.25 0.27
16.7 10 1.00 0.24 0.24
17.4 15 1.06 0.25 0.27
17.2 10 1.00 0.35 0.35
18.1 15 1.06 0.21 0.22
18.2 10 1.00 0.29 0.29
NOTE:
C ) (*) — SEE ATTACHED FOR PROCEDURE TO OBTAIN

ADJUSTMENT FACTOR
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TABLE NO.

VEGETATION TRANSECTS

No. Area Tributary Location - Elevation Vegetation Soit Transect Density
to Siphon No. Sect. T R Length %
1 4 SHHH3 35 4 855 Creosote, scattered sandy loam 100 20
saguaro & paloverde
2 5 SWSW11 35 au 895 Creosote, ironwood, sandy loam 100 24
saguaro, bursage
3 5 NWNW14 35 4W 900 Creosote, paloverde, sandy loam 100 15
saguaro, bursage next to hill {rock) slope
q- 5 NNW26 . 35 4u 870 Creosote, paloverde, sandy loam 100 10
p ' saguaro '
5 10-11 SWSW10 5S 4N 765 Creosote, paloverde, sandy loam 100 10.5
. Butterfield Stage rute
6 9 SESE3 45 4y 770 Creosote, I[ronwood, gravelly sandy loam 100 22.5
paloverde, saguaro
7 B SHSW35 4S 4aH 780 Creosote, saguaro, " gravelly sandy loam 100 13
paloverde, bursage
p paloverde bursage
8 Lift Station SESE3 4S M 760 Creosote, bursage, gravelly sandy loam 100 17
_ ironwood, paloverde '
9 Lift Station SESE27 35 3M 860 Creosote, cholla,’ sandy gqravelly hard 100 19.5
paloverde, saguaro, calcareous loam
ironwood, bursage
. calegarous
10 Lift Station SENE29 35 3 1185 Creosote, paloverde, sandy gravelly loam 100 17.5
& 6 ironwood, ocotillo,
3 : cholla, bhursage
11 Lift Station NWNW28 3 3W 1240 Ironwood, paloverde, sandy gravelly loam 100 43.5
saguaro, creosote :
bursage ‘
12 - 4 NHNW35 2S 3M 1170 Creosote, ocotillo, sandy silt loam 100 14.5

‘'saguaro, burroweed
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TRANSECT TAKEN ON 06/06/89
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TRANSECT #1
IFLOOD MANAGEMENT SECTION

ARIZONA DEPARTMENT OF WATER RESOURCES DATE: 06/ ne/ _ 89

VEGETATION TRANSECTION FIELD NOTES

|
|

PAOJECT

WOOLSEY

PERSONNEL '| .oy & mijccrl

TRANSECTION LOCATION w174 ay 174 3 Sec, T _3s . R _aw,

QUADRANGLE MAP COTTON. CENTER MW ELEVATION -

SOIL TYPE AND HYDROLGGIC GROUP

DESERT BRUSH-CROOP "A" %
SOIL INFORMATION SOURCE

SJC4§J
" VEGETATION COMMUNITY DESCRIPTION

20%=-PO0R

Waist high creosote hughes no grasses very spareo——— |
Saguaro. sy)Ty-SAND. _No a+avel

RECORD MEASUREMENT S OF _qft YEGETATION gp¢y BARE EARTH/ROCK

1 1ft.-27§+127Ft-29ft] 20ft-32ftl32ft-3Af+|3aft-78Fferait-83%
. 83f1-90ft190f1-09ft] 99fr-1004¢

% COVER CALCULATIONS

Total Distance 100ft.
Total Measured Cover 20 ft. .
Tota! Measured Non-cover aa ft
Total Measured Cover / Taotal Dtstance .20

% Cover - 20%

NOTES Picture #1-General overview_0f vegetation commuRity

Picture #2-Close-up agf typical cover

Transect, was taken approx, 100 vds, North of cnrner
where road intersects the dike., :

PAGE { OF 2




FLCOOD MANAGEMENT SECTION

ARIZONA DEPARTMENT OF WATER RESOURCES 06/

DATE:

09, 89

VEGETATION TAANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION COMMUNITY

- ‘{;ﬂ-—-,

. o SR =

.

T 17 7 1717 P 171t 17T 17 171 1T 1._

PHOTOGRAPH NUMBER 2. CLOSE-UP OF TYPICAL COVER OISTRIBUTION

rrrrrrrorrrr b b
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TRANSECT #2 )
uﬁFLUUU MANAGEMENT SECTION

AR1ZONA DEPARTMENT OF WATER RESDURCES BDATE: 06/ 09/ __89

VEGETATION TRANSECTION FIELD NOTES

| ProJECT
WO SEY

fi PERSONNEL | 7. casey R, RUSSEL
TRANSECTION LOCATION | Mnw: 1/74% sw  1/% _q11 Sec, T as . A _aw _

QUADRANGLE MAP COTTON CENTER NW ELEVATION 895

SOIL TYPE AND HYDROLOGIC GROUP

DESERT BRUSH-GROUP "A”

SOIL. INFOBMATION SOURCE 5.C.S.

"VEGETATION COMMUNITY DESCRIPTION
14%9-FAIR ﬂthyme)

i Knee to waist high Creosote, occational Mesouite Bush,
occagional Saguaro, Silty-Sand,No gravel, occational
boylder, numerous shallow gullies approx, 6'-8"_1in
depth rpnning North to South

RECORD MEASUREMENT 1S OF YEGETAT I ON BARE EARTH/ROCK

1 1fy-30ftl39ft-a1ft] 41ft-a49f A9ft-53ft63fr-58¢f¢ S5RFft-H%
a6ft-70f470ft-76ftl 7aft-834f1 B8afr-maftasfe-100flt

v. COVER CALCULATIONS
Total stance
ot Distanc 100¢1.
Tota pasured Covar
otal M 24 ft,
Total Measured Non-cover
- 76 ft
Tota! Meansured Cover / Total Distance ’4
v Cover 249,
NOTES Picture #1-GCeneral overview of vegetation community
Picture #2-Close-up of typical cover
_Picture #3-Depth of typical gully.
_Pirtunre #4-Width of ry.piral gully,
Transect taken.aporox Jﬂﬂiﬁﬂq East of the Highway

PAGE 1 OF 2




FLOOD MANAGEMENT SECTION
AB|ZONA DEPARTMENT OF WATER RESOURCES - DBATE: 06/ __09/_389

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION COMMUNITY

Trr1rrr 11T

PAGE 2 OF 2

....... ime e e et S




v ety e

FLOOD MANAGEMENT SECTION
ARIZONA DEPARTMENT OF WATER RESOURCES

DATE: _o06. /.09 /__849

VEGETATION TRANSECTION PHOTOGRAPHIC RECOROD

INFORMAT 1ON

PHOTOGRAPH NUMBER 3! ADPDITIONAL

T

1T 17 17 7 1 1T

2
|

PHOTOGRAPH NUMBER 41 ADDITIONAL INFORMATION
[

] T 11 L]

tmmary s m S NI nd fempy ATy a W Lma i PR 8




TRANSECT #3 e

FLOOD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER RESOURCES DATE: 06 /__ 09/ _ 89

VEGETAT{ON TRANSECT!ION FIELD NOTES

PROJECT

WOQL SEY ,
PERSONNEL T. CASEY, R. RUSSEL

TRANSECTiON LOCATION Nw_ 1/7% _nw 1/% _14 Sec, T _3S . R _aw

QUADRANGLE MAP ELEVATION

COTTEN CENTER NW 900

SOIL TYPE AND HYDROLOG!C GROUP

DESERT BRUSH-GROUP "A’

SOIL INFORMATION SCURCE

$.C.5.
VEGETATION COMMUNITY DESCRIPTION 15%- POOR .
D lever 2T

Waist h_iﬂ_hﬁfjos_ot_é" some Meafpdite and Saguatro,
Silty-Sand to Sand _no grawvel, (rem g e d -

Washes converge from North to South and Fast to
West alonpg the point of the ridge

RECORD | MEASUREMENT 1S5 OF VEGETATICN BARE EARTH/ROCK

1 Oft-20ft (20ft-25¢t) 25ft-30fd30ft-32fs 134 fegaf
56ft-92ft]92ft-97f¢t] 97ft-1001f¢

+
T

ip

+=56HKF
£ —

)l
7

v, COVER CRLCULATIONS

Total Distance 100ft.
Cov
Tota! Measured Cover 15 fe.
o asur Mon-cover :
Totel Measured Non-c s
Tota] Measured Cover / Total Distance 15
¥ Cover e
NOTES Picture gi-General overview of vegetation community
Picture #2-Close-up of typical cover,

Picture #3-Picture of Wash running Fast tn West
parallel to the ridge

Picture #4-Pictyre of Wash rupning North to Scuth
parallel to the hiahwawy

Transect. was taken approx. ZOOyd;l E. PAGE { OF 2
of Highway, 100yds. E. of major E/W wash, between
major N/S wash and the ridge,




FLOOD MANAGEMENT SECTION
ARIZONA DEPARTMENT OF WATER RESUURCES OATE: 06/ _ 09/ 89

. VEGETATION TRANSECT ION PHOTOGRAPHIC RECORD J

PHOTOGAAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION COMMUNITY
,,i___lllllliillllllll

R

33-;'$;;'0.:' -uji f::éji{f;fiﬁﬁér;m;zﬁ;ﬂfiggv' :
() T T T N A

PHOTOGRAPH NUMBER 2: CLOSE-UP OF TYPICAL COVER DISTRIBUTIDN

T 1111111 rrriil
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I FLODOD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER BESOURCES D

ATE: 06/ _09 /_ﬁ_Q__J

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 3: ADPDITIONAL INFORMATION

S AN TS OO NN N SO N WO N N

L L T O

PHOTOGRAPH NUMBER 4! ADDITIONAL INFORMAT ION
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TRANSECT #4

|

FLOOD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER RESCURCES DATE:

06 /09 / 89

VEGETATION TRANSECTION FI!ELD NOTES

PROJECT | ool sey
PERSONNEL T. CASEY, R, RUSSEL

TRANSECT [ON LOCAT | ON NW 1/% _NW 1/% _ 26Sec, T _35 . R _d4w
QUADRANGLE WAP | . L .- o . |ELEVATION 870

SOIL TYPE AND HYDROLOGIC GROUP

DESERT BRUSH-CROIIP "A°"

SOIL INFORMATION SCURCE 5. C.¢

e
e e i

'VEGETHTIUN COMMUNITY DESCRIPTION

10%-POOR

Waist high Creosote, some Saguaro, few Mesquite,

SILTY-SAND, no gravel,

RECORD MEASUREMENT 1S OF VEGETATION BARE EARTH/ROCK
1 Oft-6ft 6ft-8ft 8ft-49ftl149ft-55ft) 55¢€t-7a4fd74f¢t-76%
Jeft-100fk '

v COVER CALCULATIONS

Total Distance
100f¢
{ Total Measured Cover
10 ft
Total Measured Mon-cover
: a0 Ffr
Tota! Meaosured Cover / Total Distance i n
¥ Cover 109
NOTES Picture #1-Ceneral overview aof vegetat.ilion commuAity o
Picture #2-Close-up of tvpical cover

Picture #3-Picture shows height of -the Dike. .

Picture #A4-wach S, of dike, F. parellel

ta the Dike

Picture #5=-F.-upstream of hridge N/W of transect,

Picture #6-Upstream side of hridge on Highowsy #85

Transect taken approx. 100yds. E. of
Highway #85, 200ft. S. of the Dike

PAGE 1 OF 2
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FLOOD MANAGEMENT
AR1ZONA DEPARTME

SECTION
NT OF WATER RESOURCES

DATE:

_os/_oal__89

WGEGETHTION TRANSECT |ON PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION

COMMUNITY

T

T T

_l!l

1 T 1
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FLOOD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER RESOURCES

DATE:

06/

09/

89

VEGETATION TRANSECT!{OM PHOTOGRAPHIC RECORD

PUOTOGRAPH NUMBER 3! ANDITIONAL

INFORMAT | ON

T rrirr e

I

PHOTOGRAPH NUMBER 4% ADPDITIONAL {NFORMATION
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FLOOD MANAGEMENT SECTION .

q
A ALY
] i X &

.l

AR ZONA DEPARTMENT OF WATER RESOURCES DATE: 06’/ 0Y__89
VEGETATION TRANSECT!ON PHOTOGRAPHIC HECUHD
PHOTOGRAPH NUMBER 5. ANDITIONAL INFORMATION
T T A T N O
- U -

. PHOTOGRAPH NUMBER 6! ADDITIONAL INFORMAT ION
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TRANSECTS TAKEN ON 08/25/89 AND 08/28/89
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TRANSECT #3

FLOOD MANAGEMENT SECTION
AR1ZONA DEPARTMENT OF WATER RESOURCES DATE: g _/_ 25 /__89

VEGETATION TRANSECTION FIELD NOTES

PROJECT S —

'PERSONNEL T. CASEY, R. RUSSEL —~
TRANSECTION LOGATION | _sw /4% _SE_1/4% __10 Sec, T 1[isz_ R o_4
QUADRANGLE MAP COTTCY CENTER ELEVATION 265

SOI1L TYPE AND HYDROLOGIC GROUP DESERT BRUSE-GROUP "A"

S0IL INFORMATION SOURCE s.c.s.

VEGETATION COMMUNITY DESCAIPTION 155 v=r00R

Waist high creosote bushes, scattered % ft. to 10 ft. Palo Verde Trees.

SILTY-SAND, sparse cobbles on surface.

RECORD | MEASUREMENT 1§ OF 10.5ftvEGETATION 82.3ft BARE EARTH/ROCK

1 3ft.-8.5fc.B.5fc.-61f¢t. 61ft.-63Ft163ft.~85Ft.] 85ft.-88ft|88ft.~100Mr.

v, COVER CALCULATIONS

Tota! Disgtance _ 100ft.
Tota! Measured Cover 10.5FE.
Total Meosured Non-cover 89.5ft.
Total Measured Cover / Total Distance 10.5
Y, Cover 10.57%

BICTURE #1-Ceneral overview of vegetationm community.

NOTES

PICTURE #2-Close-up of typical cover.

Transect was taken on the Butterfield Stage Route approx.

2 tenths of a mile from the highway.

PAGE 1 OF 2
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FLOOD MANAGEMENT SECTION
AA1ZONA DEPARTMENT 0OF WATER RESOURCES

DATE:

VEGETATION TRANSECT ION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1:

GENERAL OVERVIEW OF VEGETATION COMMUNITY

1 F T .1 1 1T T 1]

1

T
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TRANSECT #6

FLOOD MANAGEMENT SECTION

AR ZONA DEPARTMENT OF WATER RESOURCES DATE: 08 , 25 ;, &9
VEGETATION TRANSECTION FIELD NOTES

PROJECT WOOLSEY

PERSONNEL | ¢ casey. R, RUSSEL : K

TRANSECTION LOCATION | _SW _ 1/% _SW_1/4 _3 Sec, T g . A _&y

QUADRANGLE MAP | COTTON CENTFR ~ |ELEVATION | 770

SOTL TYPE AND HYDROLOGIC GROUP | DESERT RRUSH-GROUP "A"

SOIL INFOAMATION SOURCE 5.C.5.

VEGETATION COMMUNITY DESCRIPTION T AT ~

Scattered waist high f(reosote Bush, occational Palo Verde and Salt Ceder.

SILTY“SALT T}‘ﬁﬂ ! nydl

HECORD

MEASUREMENT 1§ OF 22,5ft VEGETATION 77.5£tBARE EARTH/ROCK

1

Oft.-20ft j20ft-26f¢t 26ft-54fr AEr-59.5f¢+59 Sftr-73F¢tl 73fL-70f¢

JO9fr-85ft |85ft-90ft 0Er=100F+

v, COVER CALCULATIODONS

Total Distance 100f¢ .
Tota! Measured Cover . 22.5¢Ft.
Total Measured Non-cover 77.5fc.
Tota! Measured Cover / Total Distance .225

7 Cover 22.5%

NOTES

PICTURE ffl-General overview of vegetation community.

PICTURE #2&%2-Clnsesun of _tvnical cover.

PICTLNL #“A-0rainane styructure under hinhwav 35

Transect . was taken approx. 150 yds. east of the highway,

approx. 1.1 miles north of Butterfield Stage Route Rd.

PAGE 1 OF 2
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FLLOOO MANAGEMENT SECTION
ARIZONA DEPARTMENT OF WATER RESOURCES DATE: / /

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGHAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION COMMUNITY
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]

PAGE 2 OF 2




FLODD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER ARESOURCES

OATE:

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 3! ADDITIONAL INFORMATION

11

[

PHOTOGRAPH NUMBER 4: ADDITIONAL INFORMATION




TRANSECT #7

. FLOODO MANAGEMENT SECT{UN : :
.\ ARI1ZONA DEFARTMENT OF WATER RESDURCES OATE: _08 _/_25 /_8%

VEGETATION TRANSECTION FIELD NOTES

PROJECT L WOOLSEY

PEASONNEL I T CASEY, R. RUSSEL

TAANSECTION LOCATION SW__{/4% sw t/% _35 Sec, T 48 , R _4W

GUﬂUﬁﬂNGLE MAaP COTTON CENTER ELEVATION 780

SOIL TYPE AND HYDROLOGIC GROUP | pDESERT BRUSH-GROUP "4

S01L INFORMATION S0URCE 3.C.S.

13%Z-POOR

VEGETATION COMMUNITY DESCRIPTION

5—4ft. Creosote, occafional Saguaro, 8-15ft. Palo Verde. T..nweod  boarsice

" SANDY-SILT

RECORO MEASUREMENT 1S OF 13ft. VEGETATION 87ft. BARE EARTH/ROCK

i oft-6ft 6£t-9ft 9ft-28ft 28ft-31.5f131.5ft-41£t) 41fc-44 .5kt
44 . 5ft-63£t] 63ft-66£t 66£t—-100ft

v, COVER CALCULNTIONS

Total Distance 100ft.

Total Measured Cover 13ft.

Total Moasuvred Non-cover 87ft.

Total Measurad Cover / Total Distance 13

v, Cover 137 |

NOTES PICTURE # l-General overview of Vegetation community. |
PICTURES #2&#3-Close~up of typical cover.

— Transecht was taken approx. 0.2 miles east of highway 85 and
approx. 50 yards south of road.

PAGE | OF 2




FLOOD MANAGEMENT SECTION
. AR1ZONA DEPARTMENT OF WATER RESOURCES DATE: / /

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1. GENERAL OVERVIEW OF VEGETATION COMMUNITY

:;-‘-E:.ﬁs.h-L?;-—
| |

SHOTOUGARPH NUMBER 2: CLOSE-UP OF TYPICAL COVER OISTRIBUTION
= Tt
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FLODD MANAGEMENT e
DATE!

/

AR1ZUNA DEPARTMENT OF WATER RESUURCES
VEGETATION TAANSECT 10N PHOTOGRAPHIC RECORD
[ PiioTOGnOPH NUMOER 3¢ ADDLTIONAL INFORMNIION

jUToGRNPH NU
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TRANSECT #8

FLOOD MANAGEMENT SECTION

AR ZONA DEPARTMENT OF WATER HESUUHCES DATE: Oé / 25 ¢ 89
VEGETATION TRANSECTION FIELD NDTES

PROJECT | yooLsEY

PERSONNEL | 1 cacey, R. RUSSEL

TRANSECTION LOCATION | _SE_ 1/% SW_1/% 3 __ Sec, T 45 _ R 4W

QUADRANGLE MAP COTTON CENTER ELEVAT I ON 760

S01L TYPE AND HYDROLOGIC GROUP DESERT BRUSH-GROUP "A"

SOIL INFORMATION SODURCE 5.C.S.

VEGETATION COMMUNITY DESCRIPTION —T77=pooR

L
2~4ft Creosote, I-2fit Burr Weed, occafiional Salt Ceder D1 F55m b fom el
7

RECORD MEASUREMENT 1S OF _17f£t.VEGETATION 83fL. BARE EAATH/ROCK

1 Qfr=0ft 9ft=13ft \3fL=45ft | 45Et=52ft | S2Fr=01fr & )Er-Q7ft

97£t~-100f¢t

v, COVER CAILLCULATIONS

Total Drstance 100f¢.
Tota! Measurad Cover 17ft.
Total Measured Non-covar 83ft.

Tote! Measured Cover / Total Distance 17

7% Cover 177
NOTES PICTURE # 1-General overview of vegetation community.
PICTURES #2&#3-Close-up of typical cover.

PICTURES #4&fF5-Vegetation type and size of wash running east and

west to the siphon at the 1ift statiom.

Picture #6-Birm restricting flow across siphon at Jifr station

Pano Shot-Retention basin at lift station. PAGE 1 OF 2
Transect. taken approx. 150 yds. east of lift station.




FLOOD MANAGEMENT SECTION
AR1ZONA DEPARTMENT OF WATER RESOURCES

DATE:

/ /

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1.

GCENERAL OVERVIEW OF VEGETATION COMMUNITY

T

s

PHOTOGRAPH NUMBER 2.

CLOSE-UP OF TYPICAL COVER DiSTRIBUTION
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TELO0D MANAGEMENT SECTIOH
AR1ZONA DEPARTMENT OF WATER RESOURCES

DATE:

VEGETATION TBANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 3. ADDITIO;\I;L INFORMATION
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PHOTOGRAPH NUMBER 4 :




FLODD MANAGEMENT SECTION |
AR ZONN DEPARTMENT OF WATER RAESOURCES UnTE:

!

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGANPH NUMBER 5. ADDITIONAL INFORMATION
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“'TRANSECT #9

o 7 | FLOOD MANAGEMENT SECTION - A : 1[
o <" || ARIZONA DEPARTMENT OF WATER RESOURCES DATE; _08 , 25 /89

]
- VEGETATION TRANSECTION FIELD NOTES

PROJECT WOOLSEY

PERSONNEL |+ crcpy. R. RUSSEL

TRANSECTION LOCATION | _SE /4% _SE 1/4% __27 Sec, T 38 _ R _4W
QUADRANGLE MAP | COTTON CENTER NW . |ELEVATION 860

S0IL TYPE AND HYDROLOGIC GROUP " DESERT BRUSH-GROUP "A" .-

SOIL- INFORMATION SOURCE | g c.s..

VEGETATION COMMUNITY DESCRIPTION

19.5%-POOR

Creosote, Palo Verde, Saguaro, Jumping Cactus

RECORD | MEASUREMENT IS OF 19-3ft¥EGETATION 80-5ftEARE EARTH/ROCK

1 Oft—16.5ft| 16.5£t-23££23fc~-28.5fd 28.5ft-33£f£33£t-70.5fy 70.5fc—~75) 5f¢
5.5££-93 .91t 93.5ft-97fy 97£ft-100£ft

% COVER CALCULATIONS

. Total Digstance S : 1005t .
ST Total Measured Cover T 1 qo.sfe. T e
Total Meansured Non-cover 80.5£¢
Total Measured Cover /7 Total Distance 195
¥, Cover 19.5%
NOTES PICTURE #i-General overview of vegetation community.
PICTURES #2&3&4~Close—up of typlcal cover.

PICTURES #5&6~Typica1.sizenof washes tunning through the area.

Transect was taken approx. 100 yards north of Woods Rd. and approx. 0.2
|_miles west of hi@nay_ f5.

PAGE 1 OF 2
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FLOOD MANAGEMENT SECTION
AR1ZONA DEPARTMENT OF WATER RESOURCES

DATE: / /

VEGETATION TRANSECT 1ON PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1: GENERAL OVERVIEW OF VEGETATION COMMUNITY
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PHOTOGRAPH NUMBER 2! CLOSE-UP OF TYPICAL COVER :DISTRIBUTION
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FLOOU MANAGEMENT SECTION
ARTZUNA DEPARTMENT OF WATER RESOURCES

DATE:

VEGETNT!ON TRANSECTIUN PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 3. ADDITICNAL INFORMATION

PHOTOGRAPH NUMBER 4! ADDITIONAL INfbMTION
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FLOOD MANAGEMENT SECTION
AR ZONA DEPARTMENT OF WATER RESOURCES OATE:
VEGETATION TRANSECTION PHOTOGRAPHIC RECORD
PHOTOGRAPH NUMBER 5: ADDITIOEW-, VINFORW\TION
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TRANSECT #10

FLOCD MANAGEMENT SECTION :
AR1ZONA DEPARTMENT OF WATER RESOURCES DATE! 08 /_28 / 89

YEGETATION TRANSECTION FIELD NOTES

PROJECT | oo ooy

PERSONNEL | 1. casey, R. RUSSEL

TRANSECTION LDCAT)ON SE /% _NE 1/% _29 Sec, T 35 _ A a3y _
QUADRANGLE MAP | MARGIES PEAK ELEVAT{ON 1185

S01L TYPE AND HYDROLOG!C GROUP

DESERT BRUSH~GROUP"A"

SOIL INFORMATIDN SOURCE

5.C.8.

VEGETATION COMMUNITY DESCRIPTION {7 5=POOR

Creosote, Palo Verde, Saguaro, Jumping Cactus, Ocotillo. Ironwood.

SANDY-STLT
RECORD MEASUREMENT 15 OF VEGETATION BARE EARTH/ROCK
] Ofe-4.5ft WU .5fc~1ift J11ft—-25fr | 25fr~-30.5fd30.5fr=50 5Ft
50.5ft—-56Ft]56Ft-100ft

7. COVER CALCULATIONS

Totae!}l Distonce {00£¢L .
ctal ver

Tot Meosurad Cove 17.5¢¢.
Total Mecsured Non-covar

ed mo 82.5Et .
Tota! Measured Eover 7/ Total Distancoe

1725 .
Y, Cover 17.5%
NOTES PICTURE #l-General overview of vegetation community.
PICTURES #2.,3.4-Close-up of typical cover

PICTURES#5&#6—#5-Thls 1is where the wash splits.

#6-This is upstream of the split.
Transect. direction 1is_app i take a xight. _ !
turn at a "Y", proceed approx. Q.4 mules where wash splits
PAGE t OF 2




FLOOD MANAGEMENT SECTION
0 AR1ZONA DEPARTMENT OF WATER RESOURCES DATE: / /

VEGETATON TRANSECT ION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER 1{ GENERAL OVERVIEW OF VEGETATION COMMUNITY
1 1 T

' AN : R Ry e
A e ek
0 e YL e S Tl T NG 5
A T VO Y P O B P01
PHOTOGRAPH NUMBER 2 CLOSE-UP OF TYPICAL COVER DISTRIBUTION

“f]f_W**T_'T”'I"W“”W__{—“V_“F*W I
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FLOOD MNNAGEMENT SECT I OHN ‘
AR I ZUNN UDEPNRTMENT OF WATEA RESQURCES DATE:

VEGETATION TRAMSECTION PHUTOGRAPHIC RECORD

R I

PHOTUGHNPH NUMBER 3! ADDITIONAL INFORMATION
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AR1ZONA DEPARTMENT OF WATER RESOURCES
VEGETAT!ION TRANSECTION PHOTOGRAPHIC RECORD

FLOOD MANAGEMEMT SECTION

ADDITIONAL INFORMATION

PHOTOGRAPH NUMBER 5

ADDITIONAL INFORMATION

PHOTOGRAPH NUMBER 6

.




TRANSECT #11

: FLOOD MANAGEMENT SECT!ON . .
‘ AR(ZONA DEPARTMENT OF WATER RESOURCES DATE; _08 /_28 / 89

YEGETATION TRANSECT ION FIELD NOTES

PROJECT WOOLSEY

PERSONNEL | T, caSEY, R. RUSSEL

TRANSECT ION LOCAT 10N NW_ 1/4 NW {74 28  Gec, T3S _ R 3W
QUADBANGLE MAP MARGIES PEAK ELEVATION 1240

S0IL TYPE AND HYDROLOGIC GROUP DESERT BRUSH-GROUP"A"

SO1L INFORMATION SOURCE 8.C.S.

VEGETATION COMMUNITY DESCRIPTION 53 57-C00D
Creosote, Mesquite, Palo Verde, Saguaro, Burto Weed. Tron,. 4

Bér r- 54’:1«”

SANDE-S1LT

RECORO MEASUREMENT 1S OF 43.5feNEGETATION 56.5f@ARE EARTH/ROCK

1 0ft-3ft 3ft—18.5ft [18.5fc-21.5f¢t 21.5ft-26 .5t
26.5ft-46f04b6fr-62fC 62£t-80ft 1 80ft-100f¢t

v COVER CARLCULATIONS

Total Distance 100 ft .

Total Measured Cover 43.5Ft.

Total Measured Non-cover 56.5fF¢C.

Total Measured Cover 7/ Tota! Distance

% Cover .

NOTES PICTURE ¥F1-General overview of vegetaition community.
' PICTURES#2Z,3&:-Close-up of typical cover.

PICTURES#S5&#6-View up and downstream at turnoff from main wash.
PICTURES#7&#8-View up and downstream at point of transect.

southwest of butte, transect is between wash and butte.
TRANSECT. was taken approx. 0.6 miles upstream of wash from road northeast of |bu:

PAGE t OF 2




FLOOD MANAGEMENT SECT!ON

ARIZONA DEPARTMENT OF WATER RESOURCES DATE:

VEGETATION TRANSECTION PHOTOGRAPHIC RECORD

PHOTOGRAPH NUMBER

1: GENERAL OVERVIEW OF VEGETATION COMMUNITY

PHOTOGRAPH NUMBER

2: CLOSE-UP OF TYPICAL COVER DISTRIBUTION

[

N I R
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FLODD MANAGEMENT SECTION

ARIZONN DEPARTMENT OF WNTER RESUURCES

DATE: Y,

VEGETNT1ON TﬂﬂNSECTidN PHOTOGRAPHIC RECORAD

FHOTOGRAPH NUMBER 3: ADDITIONAL INFOIMATION

I0TOGRAPH




FLOOD MANAGEMENT SECTION
AR ZUNA DEPAATHMENT OF WNTER RESOURCES ONTE:

/

VEGETNTION TRAMSECTION PHOTOGRAPHIC RECOAD

PHOTOGRNAPH NUMBER 5! ADDITIONAL INFORMATION
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PHIOTOGTINDH NUMBER 6 ADDLTIONAL lN.l‘URMI\'l'.LON
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FLUOU MANNGEMEMT SECTION
A1 ZONN DEPANTHENT OF MNTER NESUURCES ONTE: ;)

VEGETNTION TAANSECTION PHOTOGRAPHIC NECURD

PHOTOGRAPT NUMBEN 7 ¢ ADDLTIONAL INFORMATION
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TRANSECT #12

FLOOD MANAGEMENT SECTION . : :
AR!ZONA DEPARTMENT OF WATER RESOURCES DATE, _O8 s _28 /_389

VEGETATION TRANSECTION FIELD NOTES

PROJECT WOOLSEY

PERSONNEL | 7  casey, R. RUSSEL

TRAANSECTION LOCATION W 1/% Nu_ A/74 35 Sec, T 253 . R 1y

QUADRANGLE MAP | MARGIES PEAK ELEVATION | 50

| SO(L TYPE AND MYDROLOGIC GROUP

DESERT BRUSH-GROUP "'A"

SOIL INFORMATION SOURCE <G

VEGETATION COMMUNITY DESCRIPTION
14 . 5%—POQR

Creosote, ocotillo, Sapuare, Burro Weed.,

SANDY-SILT

RECORD MEASUREMENT IS OF 14.5fty¥EGETATION 85.5£t.BARE EARTH/ROCK

! Oft-15ft 15£t-19.5fE19.5ft-45f045Fft-47.5f¢l 47 . 5Fft=-30Ffn S0ftr-53

53ft-94ft [194ft-98.5f¢]| 98.5£¢-1004¢

v, COVER CALCULATIONS

Total D co
tal Distan L00£E .
Total Measured Cover
14 .5ft
To M d -
tal Msasured Non-cover 85.5ft.
Tota! Measured Coever / Tota!l Distance s
% Cover 14 .57
NOTES PICTURE #1=General overview of wegetation community
PICTURES #2,3.4,5&6-Close-up of typical Cover.

TRANSECT. directions are approx. -10.5 miles across to Rigps Road. rake

a right on Riggs and proceed approx. 0.5 miles to pipeline.
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TABLE B4

SLOPE AND LANDUSE DATA
FOR WEIGHTED INITIAL LOSS VALUES

SUBASIN SLOPES CULTIVATED  WEIGHTED
NO. <1% 1105% >5% AREAS 1A
1.1 21% 75% 3% 0% 0.20
1.2 0% 50% 2% 49% 0.32
2.1 0% 0%  100% 0% 0.25
2.2 73% 27% 0% 0% 0.30
3 4% 39% 31% 25% 0.28
4.1 17% 79% 5% 0% 0.19
4.2 1% 93% 6% 0% 0.16
4.3 64% 28% 8% 0% 0.29
4.4 4% 69% 27% 0% 0.18
45 46% 0% 54% 0% 0.30
4.6 51% 24% 25% 0% 0.28
4.7 47% 44% 9% 0% 0.25
4.8 71% 4% 20% 4% 0.33
4.9 34% 58% 0% 8% 0.25
4.10 62% 20% 17% 0% 0.29
4.11 78% 0% 22% 0% 0.33
4.12 85% 14% 1% 0% 0.32
4.13 46% 47% 0% 7% 0.27
4.14 50% 10% 40% 0% 0.29
4.15 0% 35% 0% 65% 0.38
5 0% 17% 0% 83% 0.44
6.1 0% 0% 0% 100% 0.50
6.2 71% 0% 0% 29% 0.39
6.3 68% 0% 9% 23% 0.38
6.4 0% 0% 0% 100% 0.50
6.5 29% 0% 6% 65% 0.44
6.6 41% 0% 59% 0% 0.29
6.7 27% 1% 0% 72% 0.46
6.8 100% 0% 0% 0% 0.35
7.1 62% 0% 38% 0% 0.31
7.2 79% 0% 21% 0% 0.33
7.3 48% 0% 52% 0% 0.30
7.4 30% 0% 70% 0% 0.28
7.5 87% 0% 13% 0% 0.34
7.6 100% . 0% 0% 0% 0.35
7.7 73% 0% 0% 27% 0.39
8.1 10% 0% 90% 0% 0.26
8.2 15% 0% 85% 0% 0.26
8.3 60% 0% 40% 0% 0.31

8.4 47% 0% 53% 0% 0.30




. SUBASIN SLOPES CULTIVATED  WEIGHTED

NO. <1% 1T05% >5% AREAS 1A
8.5 29% 0% 71% 0% 0.28
8.6 94% 0% 6% 0% 0.34
8.7 80% 0% 20% 0% 0.33
8.8 100% 0% 0% 0% 0.35
9.1 97% 0% 3% 0% 0.35
9.2 100% 0% 0% 0% 0.35
10.1 46% 0% 54% 0% 0.30
102 74% 0% 26% 0% 0.32
10.3 100% 0% 0% 0% 0.35
114 22% 0% 78% 0% 0.27
11.2 90% 0% 10% 0% 0.34
11.3 100% 0% - 0% 0% 0.35
12.1 15% 0% 85% 0% 0.27
12.2 75% 0% 25% 0% 0.33
12.3 98% 0% 2% 0% 0.35
12.4 100% 0% 0% 0% 0.35
13.1 64% 0% 36% 0% 0.31
132 68% 0% 32% 0% 0.32
13.3 38% - 0% 62% 0% 0.29
13.4 13% 0% 87% 0% 0.26
. 135 72% 0% 28% 0% 0.32
136 67% 0% 33% 0% 0.32
137 99% 0% 1% 0% 0.35
138 100% 0% 0% 0% 0.35
14.1 30% 0% 70% 0% 0.28
14.2 96% 0% 4% 0% 0.35
143 100% 0% 0% 0% 0.35
15.1 65% 0% 35% 0% 0.31
15.2 100% 0% 0% 0% 0.35
15.3 81% 0% 19% 0% 0.33
15.4 100% 0% 0% 0% 0.35
155 34% 0% 66% 0% 0.28
156 19% 0% 81% 0% 0.27
15.7 75% 0% 25% 0% 0.32
15.8 100% 0% 0% 0% 0.35
15.9 100% 0% 0% 0% 0.35
15.10 100% 0% 0% 0% 0.35
15.11 100% 0% 0% 0% 0.35
15.12 66% 0% 34% 0% 0.32
15.13 100% 0% 0% 0% 0.35
15.14 53% 0% 47% 0% 0.30
. 15.15 100% 0% 0% 0% 0.35
15.16 55% 0% 45% 0% 0.30
15.17 98% 0% 2% 0% 0.35
15.18 100% 0% 0% 0% 0.35




: SUBASIN - SLOPES CULTIVATED WEIGHTED
. NO. < 1% 1TO5 % >5% AREAS 1A '
15.19 100% 0% 0% 0% 0.35
15.20 100% 0% 0% 0% 0.35
15.21 100% 0% 0% 0% 0.35
15.22 100% 0% 0% 0% 0.35
16.1 77% 0% 23% 0% 0.33
16.2 100% 0% 0% 0% 0.35
16.3 100% 0% 0% : 0% 0.35
16.4 100% 0% 0% 0% 0.35
16.5 97% 0% 3% 0% 0.35
16.6 100% 0% 0% 0% 0.35
16.7 100% 0% 0% 0% 0.35
17.1 98% 0% 2% 0% 0.35
17.2 100% 0% 0% 0% 0.35
18.1 100% 0% 0% 0% 0.35
18.2 100% 0% 0% 0% 0.35
NOTE:
. IA values used for above computations from HDM Table 4.1;
SLOPES CULTIVATED
< 1% 1TOS5% >5% AREAS
0.35 0.15 0.25 0.50




. , TABLE B5S

DATA FOR SUBBASIN LAG TIME CALCULATIONS

SUBASIN AREA LAG L Leca SLOPE Shape

NO. (sq. mi.) {min) (mi) (mi) {ft/mi) Factor Kn
1.1 0.9 41 2.4 1.1 363 0.14 0.06
1.2 0.9 29 1.3 0.6 175 0.05 0.06
2.1 2.9 43 2.5 1.2 395 0.16 0.06
2.2 2.6 81 25 1.0 3 1.36 0.05
3. 3.8 71 4.4 2.0 224 0.59 0.06
4.1 2.9 79 3.8 1.6 58 0.80 0.06
4.2 2.0 78 4.3 2.0 120 0.77 0.06
4.3 5.1 83 6.5 1.4 99 0.89 0.06
4.4 3.9 93 3.6 1.8 30 1.23 0.06
4.5 0.5 49 1.9 1.5 62 0.35 0.05
4.6 1.8 46 23 1.4 204 0.19 0.06
4.7 6.9 83 57 3.1 147 1.46 0.05
4.8 6.5 202 7.1 3.4 6 9.39 0.06
4.9 1.1 31 1.7 0.4 33 0.11 0.05
4.10 2.9 ‘ 79 3.8 23 119 0.80 0.06
4.11 6.0 98 5.2 3.3 149 1.39 0.06
412 2.4 56 2.0 1.2 55 0.32 0.06
. 413 1.2 79 3z 1.8 55 0.78 0.06
4.14 3.6 113 6.0 as 126 2.04 0.06
4,15 3.6 64 2.7 1.6 35 073 0.05
5. 3.2 50 1.8 0.9 48 0.23 0.06
6.1 3.7 69 5.0 1.9 320 0.54 0.06
6.2 0.4 30 1.0 0.7 50 0.10 . 0.05
6.3 2.3 34 2.4 0.6 287 0.09 0.06
6.4 0.6 42 1.6 0.8 26 0.25 0.05
6.5 1.6 55 3.6 1.4 104 0.48 - 0.05
6.6 38 55 3.7 2.0 229 0.50 0.05
6.7 1.1 51 1.8 1.1 62 0.25 0.06
6.8 0.4 as 1.7 0.7 67 0.15 0.05
7.1 6.4 66 4.9 1.7 295 0.48 0.06
7.2 4.3 48 3.1 1.3 354 0.22 0.06
7.3 2.7 78 4.2 2.8 227 0,77 0.06
7.4 a3 44 27 1.3 385 0.17 0.06
7.5 3.7 69 3.4 1.5 80 0.55 0.06
7.6 2.1 34 1.3 0.6 80 0.09 0.06
7.7 0.6 30 i.2 0.5 79 0.06 0.06
8.1 3.4 67 4.0 1.8 352 0.35 0.07
8.2 1.4 31 1.8 0.7 662 0.05 0.07

8.3 3.0 66 2.4 49 0.50 0.06

1.5
8.4 5.6 61 3.9 1.9 352 0.40 0.06
. 1.0 344 0.14 0.06

8.5 1.6 41 26




. SUBASIN AREA LAG L Lca SLOPE  Shape

NO., {sq. mi.) (min) {mi) (mi) (ft/mi) Factor Kn
8.6 0.5 48 1.8 0.9 60 0.21 0.06
8.7 2.5 60 3.0 1.7 161 0.39 0.06
8.8 0.3 22 0.8 0.4 60 0.04 0.05
9.1 2.2 56 3.3 1.4 212 0.32 0.06
9.2 1.3 30 0.9 0.5 69 0.06 0.06
10.1 4.6 76 3.8 2.4 364 0.48 0.07
10.2 4.5 63 3.9 1.8 267 0.43 0.06
10.3 0.3 12 0.3 0.1 33 0.01 0.05
11.1 5.2 69 3.6 2.1 415 0.37 0.07
11.2 5.6 88 4.5 2.1 81 .1.05 0.06
11.3 0.6 39 0.9 0.7 23 0.12 0.06
121 4.1 47 29 0.9 346 0.13 0.07
12.2 4.7 53 2.6 1.2 129 0.28 0.06
12.3 8¢9 108 5.4 2.9 77 1.79 0.06
124 06 31 0.9 0.7 34 0.11 0.05
13.1 5.1 73 4.4 2.6 308 0.65 0.06
13.2 6.0 94 5.8 2.9 180 1.26 0.06
13.3 4.4 103 59 19 110 1.06 0.07
13.4 1.9 33 1.7 0.8 577 0.05 0.07
13.5 6.3 73 4.8 25 340 0.64 0.06
' 13.6 3.3 59 3.3 2.4 482 0.36 0.06
. 13.7 9.1 138 7.5 3.2 50 3.40 0.06
13.8 0.3 19 - 0.8 0.2 33 0.03 0.05
14.1 2.4 52 27 1.3 395 0.18 0.07
14.2 7.5 174 8.2 54 50 6.27 0.06
14.3 0.3 15 0.4 0.3 59 0.02 0.05
181 8.8 g5 5.6 3.6 251 1.29 0.06
15.2 1.0 49 2.2 0.8 55 0.22 0.06
15.3 52 122 55 2.6 33 2.45 0.06
i5.4 0.8 64 2.7 1.8 87 0.46 0.08
15.5 3.1 70 3.8 1.9 355 - 0.39 0.07
15.6 4.5 €63 3.7 1.3 273 0.30 0.07
15.7 2.5 29 1.9 0.6 465 0.05 0.06
16.8 556 77 38 1.8 79 0.75 0.06
15.9 3.9 88 4,0 1.9 55 1.04 0.06
15.10 0.7 61 2.6 1.1 54 0.40 0.06
15.11 0.5 35 1.0 0.7 58 0.09 0.06
15.12 29 68 4.2 2.3 330 0.53 0.06
1513 8.7 122 6.4 . 3.1 63 2.49 0.06
15.14 2.4 36 23 0.9 475 0.10 0.06
16.15 54 123 58 3.6 69 2.53 D.06
15.16 1.9 40 2.3 0.9 596 0.09 0.07
156.17 1.5 70 29 1.6 68 0.57 0.06
15.18 6.6 133 6.7 3.3 51 3.1 0.06
. 15.19 0.9 75 2.9 1.7 51 0.70 0.06




SUBASIN AREA LAG L
NO. {sq. mi.) (min) {mi)
15.20 1.1 72 3.0
15.21 0.3 156 0.5
15.22 0.3 20 0.5
16.1 3.8 74 4.4
16.2 1.6 54 25
16.3 0.6 36 1.2
16.4 0.7 17 0.5
16.5 3.0 88 4.4
16.6 2.1 50 1.8
16.7 0.4 19 0.5
17.1 7.1 125 8.2
17.2 0.5 22 0.6
18.1 1.6 59 3.6
18.2 0.2 15 0.4

Lca

(mi)

1.4
0.2
0.2
2.5
0.9
0.6
0.3
22
0.9
0.2
4.0
0.3
0.7
0.2

SLOPE Shape
(ft/mi) Factor

48 0.62

42 0.02

32 0.02

262 0.68

56 0.30

50 0.10

38 0.02

89 1.04

438 0.24

38 0.02

155 2.63

35 0.03

42 0.36

28 0.02

Kn

0.06
0.05
0.06
0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.06
- 0.06
0.06
0.05




APPENDIX C

ROUTING REACH CROSS-SECTIONS

AND PARAMETERS




TABLE C1
CHANNEL ROUTING PARAMETERS

REACH Energy X-~SECT. CHANNEL
BASIN LENGTH SLOPE WIDTH WIDTH
NO. SEGMENT TYPE NSTPS PERCRT (it} (ft./ft.) (ft.) (ft)
1.1 1R1 C 3 1 8000 0.0011 700 50
2.1 2R1A D 3 i 10060]  0.0144 6285 1748
2.1 2R1B C 3 1 3000 0.0011 700 50
4.1 4R1 c 3 10 8045 0.005 4100 100
4.3 4R2 c 6 10 15840  0.0051 4850 150
47 4R3 C 1 10 2514 0.004 560 70
4.5 4R4 C 1 10 4022 0.005 1000 55
4.6 4R5 [ 3 10 8045 0.005 525 205
4.8 4R6 C 1 5 3268 0.0092 5950 50
4.10 4R7 C 2 10 6537 0.0041 378 223
4.11 4R8 D 4 5 10308 0.0102 7040 988
4.13 4R9 c 4 10 11100 0.0065 156 106
6.1 BR1 D 2 10 5280 0.01 3017 200
6.2 6R2 C 2 10 5280 0.0023 3110 110
6.3 6R3 C 1 10 2700 0.0148 9195 95
6.4 6R4 c 2 10 6537 0.0115 9400 200
6.5 6R5 C 1 10 4022 0.0099 9360 160
6.6 6R6 D 3 10 9051 0.0122 700 200
7.1 7R1 D 2 1 5531 0.0108 3017 500
7.2 7R2 C 2 1 6034 0.0066 2262 400
7.3 7R3 D 2 1 6537 0.0153 3017 400
7.4 7R4 D 6 1 17600  0.0153 5531 1584
7.5 7R5 D 2 1 5280 0.0133 8800 2100
7.6 7R6 D 2 1 60341  0.0149 3520 546
8.1 8R1 D 1 10 4274 0.0269 1000 300
8.2 8R2 D 1 10 4274 0.0246 1000 198
8.3 8R3 C 4 10 106308| 0.0116 4700 200
83 8R4 D 2 10 7040 0.0114 3771 990
8.4 8RS D 1 10 2765 0.0145 2514 505
8.5 BR6 D 3 10 8045 0.0099 3268 650
8.6 8R7 D 2 10 6034 0.0133 5531 700
8.7 8R8 D 1 10 4274 0.0112 2011 500
9.1 9R1 D 2 5 6285 0.0127 4525 1050
9.1 9R2 D 2 5 5030 0.0119 4525 900
10.2 10R1 D 3 10 8548 0.0099 4777 891
111 11R1 D 8 5 23885 0.0155 7542 1620
11.2 11R2 D 1 5 2300 0.013 6500 1500
121 12R1 D 5 5 13577 0.0198 10811 1200
12.2 12R2A D 3 5 8548 0.0294 11817 1100
12.2 12R2B D 7 5 20366 0.0133 8045 1150
12.3 12R3 D 1 5 2600 ~ 0.01 3050 2860
13.1 13R1 D 7 1 19108 0.011 3520 720
13.2 13R2 D 4 1 11314] 70.0106 35620 450
13.3 13R3 D 6 1 15085 0.0113 3520 450
13.4 13R4 D ) 1 24640| ©0.0187 5028 700
13.5 13RS5A D 7 1 18857  0.0117 8548 1050
13.5 13R5B D 5 1 14582 0.011 6537 585
13.6 13R6A D 8 1 22628 0.0124 8548 1050




13.6 13R6B D 5 1 14080 0.0 6537 585
13.7 13R7 D 1 1 2200 0.0055 1800 350
14.1 14R1A D 3 5 9051 0.0088 8548 1260
14.1 14R1B D 6 5 16342 0.0098 3520 490
14.2 14R2A D 6 .5 17850 0.0112 8548 1260
i4.2 14R2B D 6 5 17600 0.0099 3520 490
14.3 14R3 D 1 5 2200 0.01 3000 270
15.2 15R1 D 10 1 27657 0.0101 6285 1100
15.3 15H2A D 2 1 6537 0.0092 2514 300
15.3 15R2B D 3 1 8548 0.0094 1005 150
154 15R3 D 2 1 5531 0.0108 2514 450
15.6 16R4 D 3 1 8297 0.0241 6537 1600
15.7 15R5 D 7 1 20114 0.0149 8548 2400
15.8 15R6 D 7 1 20617 0.0107 5280 1050
15.9 15R7A D 2 1 6285 0.0095 1257 240
15.9 15R7B D 3 1 7542 0.0105 2011 400
15.10 15R8 D 3 1 7291 0.0082 2514 450
15.11 15R9 D 4 1 12571 0.0085 2514 480
16.12 15R10 D 12 1 33691 0.0119 5028 910
15.13 15R11A D 4 1 12571 0.0095 6537 800
15.13 15R118 D 4 1 12571 0.0095 5028 1344
15.14 15R12 D i 1 30422 0.0131 5531 840
15.15 15R13A D 6 1 16594 0.0096 68537 900
15.15 15R13B D 4 1 12571 0.0085 5028 1344
15.16 15R14 D 5 1 15588 0.0128 3268 720
15.17 15R15A D 8 1 22628 0.0097 6537 900
15.17 15R158 D 4 1 12571 0.0095 5028 1344
16,18 15R16 D 1 1 2514 0.008 2011 399
15.11 15R17 D 1 1 2262 0.0066 3520 500
15.20 16R18 D 1 1 1760 0.0114 3520 750
16.1 16R1 D 3 5 9051 0.0088 4777 1148
16.2 16R2 D 2 5 6537 0.0092 2514 450
16.3 16R3 D 11 5 2765 0.0072 1760 300
16.6 16R5 D 1 5 2514 0.008 1760 300
16.5 16R4 D 3 5 9051 0.0099 5028 648
171 17R1 D 6 5 17100 0.0082 5030 600
17.1 17R2 D 1 5 2765 0.0072 2514 500
18.1 18R1 C 1 5 2100 0.0086 570 70
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HEC1 S/N: HMversion: 6.00 Data File: RAINBWOA.HC1

e e e e e e e Y W A e T T s v e B e e Sedvewr iR dr W R e dede ke de e i i e R R R e R e
‘ * * 1
FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS  *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * . 609 SECOND STREET *
= - * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:57:06 * * (916) 756-1104 .
* * *
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X X OXXRMXXX  XXXXX XXX

S’

Full Microcomputer Impiementation

by HH
Haestad Methods, Inc. s

37 Brookside Road * Waterbury, Connecticut 056708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS KECY1 (JAN 73), HEC1GS, HECI0B, AND HECTKMW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2B SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVEMT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGCRITHM




LINE
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30
31
32
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38
39
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44
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46

47
48

HEC-1 INPUT

|/ R - . J YR TN . TP JOD I . I ArTee 11

ID GILA BEND CANAL FLOOD STUDY

o FCDMC

) DEA #18099  $-9-91 REVISED 11-25-91

ID RAINBOWS. K1 BASINS 1 - 6

1D 6-HOUR STORM

1 10 145

10 5

IN 15

o 3.45  0.01

PC  .000 .008 .0%  .025 .033  .041 .050 .058 .066  .O7%
PC .087 .09%  .M18  .138  .216  .377 .83  .911  .931  .950
PC .962 .972 .98  .991 1.000 -

B 3.43  0.50

o 3.38  2.80

PC .000 .00  .0%  .025  .O34 042 .051 059 .067 .07
PC  .087 .100 .20 .163  .252  .451 .69  .837  ,900  .938
PC .950 .963  .975  .988 1.000

Jo 3.18 16.0 :

pc  .000 .05 .020 .030  .048  .063 .O76 .00  .105  .119
PC 135 .152 .Y 222 304 472 670 .796  .868  .912
PC .94 .960 .97  .987 1.000

o 2,79 90.0

PC ,000 .021  .035  .05%  .071  .087  .105  .125 143 .160
PC 179,201 .23z  .281 (364  .S00  .658  .773  .B41  .888
PC 927  .945  .964  .982 1.000

B 1.97  500.0

PC .000 .026 .043 .059 .07  .098 .119 .14t .62  .186
PC .212 L2390 .27 .321  .40B 515 .67  .735  .B14  .B64
PC .907  .930  .954  .977 1.000

* BASIN NO. 1

KK 101

KM SUB-BASIN 101

BA .87

LG .20 .26 7.40 .15 7.00

U1 81. 304. 459. 753, 702.  476.  300.  133. 82. 30.
ul 2z. 22. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 1R1

RS 3 FLOW -1

RL 1 742

RE 0.05 0.05 0.05 8000 .0011 760.0

RX 0 600 630 640  &70 680 690 700

RY 760 750 746 7h2.1 762 Th6 TS0 750

KK 102

KM SUB-BASIN 102

BA .92

] .32 34 4,70 .55 .00

Ul 196.  599. 1107, 881,  484.  173. 69. 33, 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* BASIN ND. 2

PAGE

1




HEC-1 INPUT PAGE 2

LINE WeeeericlucessneBoseriviBeiviessbuesvonsSeruoevoBrasserslorrnsssBarersesPneerell
4 KK 201
50 KN SUB-BASIN 201
51 BA  2.90
52 LG .25 23 8.4 .08 12,00 .
53 Ul 233, 932. 1397. 2170. 2469. 1666. 1134,  545.  319.  166.
54 ul1 70. 70. 0. 0. 0. 0. 0. o. 0. c.
55 u 0. 0. 0. 0. 0. 0. 0. o. 0. 0.
56 KK 2RIA
57 RS 3 FLOM -1
58 RL 5 100
59 RC .05  .050  .050 10060 .0%4 105
60 RX 0 100 2268 2851 3434 4017 6186 6285
61 RY 106 104 102 100.1 100 102 104 106
62 KK 2R1B
63 RS 3 FLOW -1
&4 RL 5 742
5 RC 0.05 0.05 0.050 3000 .0011 760.0
66 RX 0 600 630 640 670 680 690 700
67 RY 760 750 746 742.1 752 746 TS50 760
68 KK 202
69 KM SUB-BASIN 202
70 BA  2.62
. 71 LG .30 33 4200 .35 .00
72 Ur 108, 142, 396, 533,  635. 768. 971, 1350. 1146.  925.
73 Ul 772, 630, S13. 354, 199,  179.  125. 108,  42. 33..
7% ur 33, 33, 33, 33, 0. 0. 0. 0. 0. 0.
75 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
76 KK 16
77 KM SPILLWAY 1 - GILLESPIE
78 HC 4

* BASIN NO. 3

(44 KK 300

80 KM SPILLWAY 2 - RUSSEL BADLEY

81 BA 3.78

82 LG .28 .31 4,70 W33 6.00

83 ul 179. 330. 740. 968. 1184, 1512. 2188, 1877. 1488. 1193,
84 Ul 948. 691, 382. 300. 207. 164. 55. 55. 55. 55.
85 ut 55. 0. 0. 0. 0. 0. 0. 0. 0. 0.
86 Ul 0. 0. 0. 0. 0. 0. 0. 0. c. 0.

* BASIN NO, &

87 KK 401
88 KM SUB-BASIN 401
a9 BA  2.87 '
90 L6 .19 .32 4,50 .28 1.00
91 Ul 122, - 173. 459, 613, 733, B91. 1182, 1523. 1229.  1007.
. 92 Ul 825. 671, S34. 323, 212, 189. 122. 9.  38. 38,
93 Ul 38, 38.  38. 0. 0. 0. 0. 0. 0. 0.

94 Ul 0. 0. . 0. 0. 0. 0. 0. 0. 0. 0.




HEC-1 INPUT PAGE 3

. LiNE 1/ TR JONS SO SUUUPPY SUNUPTIN SN -SRI SO - SUPRN - RN ¢
' 95 KK 4R1

96 RS 3 FLOW -1 0

97 RL 5 990

98 RC .05 .05 .05 8045 .0050 1010 .

99 RX 0 1000 1500 1501 1600 %601 2601 4101

100 RY 1010 1000 995 990 990 995 1000 1010

101 KK 402

102 KM SUB-BASIN 402

103 BA  2.04

104 LG .18 30 4.10 27 1.00

105 u: B8, 130, 334, 446. 533, 650, 877, 1092, 882, 710,

106 Ul 577. 458, 362, 208, 151,  125. 88. 54. 27. 27.

107 u 27. 27. 27. 0. o. 0. 0. 0. 0. 0.

108 TH 0. 0. o. o. °. 0. 0. 0. 0. 0.

109 KK 403

110 KM SUB-BASIN 403

11 BA  5.00

112 LG .29 33 4.6 32 2.00

113 ur 206, 245. 738, 1005. 1193, 1428, 1767. 2497. 2318, 1842,

114 ul 1552, 127, 1039,  780.  459. 352, 293, 206,  143. 63.

115 )] 63. 83. 63. 63. 0. 0. 0. o. 0. 0.

116 )] 0. 0. 0. . 0. 0. 0. 0. 0. 0.
. 17 KK 41

118 HC 3

119 KK 4R2

120 RS &  FLOW -1 0

121 RL 5 960

122 RC .05 .05 .05 6600 . .0051 1000

123 RX 0 200 500 501 851 652 2452 4452

126 RY 900 $70 965 960 960 965 980 990

125 KK 407

126 KM SUB-BASIN 407

127 BA  6.93

128 LG .25 33 490 .32 2.00

129 VI 281. 34D, 1005, 1369, 1624, 1945, 2405. 3400. 3156. 2508.

130 ur 2113, 1734, W14, 1062, 624. 479, 399, 281, 195, 86.

131 ut 86. 86. 86. 86. 0. - 0. 0. 0. 0. c.

132 I H 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




LINE

141
142
143
144
145
146
147
148

149
150
151
152
153
154
155

156
157

158
159
160
161
162
163

164
165
165
67
168
169
170

17
172

173
174
75
176
177
178

179
180
181
182
183
184
185
186
187

HEC-1 INPUT

lD'J.‘..I1IIII.lIZIIlIII.3'II'III4IIIIIII5'IIU".6--'ﬁ..l7lllllllaI..lDlI9I..Il.1o

KK

BA
LG
ul
u1
uI
ul

KK

BA
LG
urI
ur
ut

KK
HC

KK
RS
RL
RC
RX
RY

KK

BA
LG
ut
ui
ul

KK
HC

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
Ul
ul
u1
u1
Ul

404

3.87
.18
140.
1281.
120.

405

.53

406

1.83
.28
134.
68.

4c3

4R5

.05

882

408

6.47
.33
108.
604,
1230.
538.
144,

SUB-BASIN 404

.31 4.00 .29
140. 432. 613.
1100. 920. 5.
43, 43, 43.
0. 0. 0.

SUB-BASIN 405

.30 3.90 .27
126. 201. 275,

n. 1. 1.

C. c. 0.
FLOW 1

5 890.5

.05 05 4022

220 590 605

894.5 894  890.5

SUB-BASIN 406

.30 5.50 27
508. we., 7.

41, 41. 0.
0. 0. 0.

FLOW -1
5 875

.05 .05 8045
40 190 305
880 88¢c 873.5

SUB-BASIN 408

31 5.40 «28
108, 108. 108.
646. 691. 752.

1100, 1007. 935,
503. 433. 357.
108. 108. 108.

.00
746,
643,

43.

0.

.00
429.

0.

-0050
625
890.5

6.00
1580.
0.

0.

0050
370
874

4.00
195.
814,
B73.
310.
108.

855,
437.
43,
0.

340,

0.

900
645
894.5

1116,
0.
0.

395
881.5

354.
875.
818,
199.

46.

1027.
270.
43.

248.
o.
a.

780
894.5

789.

0.

515

«10.
1003.
748.
191.
33.

1269.

0.
g.

175,

1000
900

525

LYLN

1211,

187.
33.

519,
1318.
639.
177,
33.

1579.
140.
0.

0.

56.

154.
0.

565.
1401,
585.
1.
33.

PAGE &




LINE

188
189
190

"
192
193
194
195
196

197
198
199
200
201
202
203

204
205
206
207
208
209
210
21

212
213

214
215
216
217
218
219

220
221
222
223
224
225
226
227
228

229
230
231
232
233
234

HEC-1 INPUT

IDsueseectuneenesBecsacioSersiinelteranaasBecesneeBrnnerraluennanceBeoracsePucenesll

ul
U1
ul

KK
RS
RL
RC
RX
RY

KX
KM
BA
LG
UI
ul
uI

KK
KM
BA
LG
ul
ul
Ui
uI

KK
HC

KK
kS
RL
RC
RX
RY

KK
KM
BA
LG
ui
ui
Ul
ul
ul

KK
RS
RL
RC
RX
RY

33.
0.
0.

4Ré

05

910

409

1.13
.25
208.
0.

410

- 2.92
.29
124.
839,
38.
0.

4C4

4R7

33. 33. 33.

0. Q. 0.
0. 0. 0.

FLOW -1
5 890

.05 .05 3268
1000 2600 2610
900 895 850

SUB-BASIN 40%
.35 4.30 .43
650, 1178.  1156.
0. 0. 0.
0. 0. 0.

SUB-BASIN 410

28 5.0 .26
177.  467. 624,
683,  S43.  328.

38, 38. 0.
0. o. 0.
FLOW -1 0
5 820

.05 .05 6537
15 3 212

824.8 B22.9 820

SUB-BASIN 411

3 5.10 .29
207. 567. 849.
1772,  1532. 1291,
195. 64, 64,

0. = ©. 0.
0. 0. 0.

FLOMW -1
5 160

05 .05 6500
40 1203 1334
04 102 100

33.

0.
0.

.0092

2640
890

.00

oo

.0041
258
820

4.00
1067.
10%0.

b4,
a.
o.

.0102
T4bb
100

33.
c.
c.

210
2650
895

281.
C.

907.
192,
0.

826.9
268
825

1225.
$05.
64,
0.

i

1597
102

33.

4950
900

134,
0.

1202.
124.
0.

0.

289
825.9

1435.
641.
b4 .
0.
0.

2760
104

33.
0.
0.

5930
910

378
826.9

1694.
369.
64.
0.

0.

2800
106

33.
0.
0.

1251,
38.

2258.

348.
64,
0.
a.

33.
6.
0.

1025.
38.
0.

0.

PAGE 5




HEC-1 INPUT PAGE &

LINE | { VAU PO U JESIUON SN JUUI . SOy APUUPS . NPPRNP SORIRPS |
. 235 KK 412

236 KM SUB-BASIN 412

237 BA  2.36

238 LG .32 33 4.20 38 1.00

239 Ul 142, 398.  T6. 927, 1314, 1687. 1243. 945, 703, 40%.

240 Ul 241, 163, 95. 4k, bk, &b, 0. 0. 0. 0.

241 u 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

262 KK 413

243 KM SUB-BASIN 413

244 BA .24

245 LG .27 .33 400 .39 .00

26 ul 53. 75. 198. 265, 317. 385, 511. 658, 531. 435,

247 ur 386, 290, 231, 139,  $2.  B2. 53, 4. 16. 16.

248 ul 16. 16. 16. 0. 0. 0. 0. c. 0. 0.

249 vl 0. 0. 0. c. 0. 0. 0. 0. 0. 0.

250 KK 4C5

251 HC 4

252 KK 4R9

253 RS & FLOM -1 0

254 RL 5 764

255 RC .05 .05 .05 12000, .0065 780

256 RX 0 15 35 6 115 140 141 156 .
. 257 RY 780 770 764.5 764 764 T64.5  769.5 780 !

258 KK 414

259 KM SUB~BASIN 414

260 BA  3.63

261 LG 29 .28 .20 .26 8.00

262 ur  108B.  108. 207. 392. 504. 580. 651, 751, @59, 1103.

263 Ul 1366, 1229. 1024. B99.  790. 681, 588. 512, 388,  265.

264 ur 191, 179. 155. 108. 108.  53. 33, 33. 33, 33,

265 u1 33, 33, 33, 0. 0. 0. 0. 0. 0. 0.

266 ur 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

267 KK 415

268 KM SUB-BASIN 415

269 BA 3.5

270 LG .38 35 4.30 .43 .00

271 Ul 187.  420. 843, 1087. 1375. 1998. 2151. 1607. 1265. 979

272 Ui 675, 352. 287. 187.  97.  S7. 57. 57. 57. 0.

273 u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

274 ul 0. 0. 0. 0. 0. 0. 0.. O. 0. 0.

275 KK 4C6

276 He 3

* BASIN NO.5




LINE

277
278
279
280

281 .

282
283

284
285
286
287
288
289
250
291

292
293
254
295
296
297

298
299
300
301
302
303

304
- 305

306
207
308
309
310
311

312
313
34
315
316
317
318

HEC-1 INPUT

PAGE 7

lD-----di1n--uc--Z---’---isuaﬁt---‘-ubio-oSoonnl--6-n-n---?-a---n-&---c-c.9-----'10

KK

BA
L6
ul
u1
ul1

KK
KM
8A
LG
ul
ui
ul
ul

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
ut
Ul

KK
HC

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
uI

ur

Ul

500
SPILL-UNDER & TURNER DRAW
3.17
b .35 4.30 b2 .00
213. 717. 1160. 1563. 2465.
217. 92. 65. 65. 0.
0. g. 0. 0. 0.
BASIN NO. 6
601
SUB-BASIN 601
3.68
.50 .28 6.40 .21 7.00
180. 349, 762. 988. 1224.
885, 587. 315, 277, 180.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
6R1
2 FLOW -1 0
10 100
.05 .050 .05 5280 .0100
0 100 1408 %7 1541
106 104 102 100.1 100
602
SUB-BASIN 602
b
.39 35 4.00 .38 .00
87. 269, 496. 435. 251.
0. G. 0. 0. 0.
6C1
2
6RrR2
2 FLOW -1 0
10 820
.05 .050 .05 5280 .0023
0 1470 1500 1530 1580
800 825 825 B20.1 820
603
SUB-BASIN 603
2.28 -
.38 .32 4.70 32 1.00
338. 1114, 1828, 2471, 1550,
0. 0. 0. 0. a.
0. 0. 0. 0. 0.

2063,
0.
0.

1596.

110
1608
162

0.

840
1610
825

859.
.
0.

1511.
0.
o.

297
104

40.

2410
830

355.
0.
0.

1092.
0.

0T
106

3110
840

S94.
0.

1419,
55.
0.

&9.

358,
0.

1123,
55.
0.

a.

69.

0.




HEC-1 INPUT PAGE 8

LINE IDiesrsisluvrnoealosnnniiBuinrnsalioranaas - TR . SRR SRR . TP R L+
319 KK 6R3
320 RS 1 FLOW -9 0
321 RL 10 840
322 RC .05 .050 05 4700 .0148 860
323 RX 0 1500 700 6720 6770 6795  BI9S 9195
324 RY 850 850 845  840.1 840 845 850 B&D
325 KK 604
326 KM SUB-BASIN 604
327 BA .60
328 L6 .50 35 4,00 .55 .00
329 ut 52, 201, 302, 4B5. 498. 337, 223.  100. 61, 28.
330 ul 15. 15. 0. 0. 0. - 0. o. 0. 0. 0,
339 u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
332 KK 6c2
333 e 3
334 KK 6RG
335 RS 2 FLOW -1 0
33 RL 10 780
337 RC .05  .050 .05 6537  .0N15 800
338 RX 0 1500 5700 5750 5850 . 5900 7900  $400
339 RY 80O 790 785  780.1 780 785 750 800
. 340 KK 605 -/
341 KM SUB-BASIN 605
342 BA  1.60 ,
343 LG b 34 4,00 .38 .00
344 vl 98. 283, 501, 652, 933. 1152. B33.  627.  456.  243.
345 i 164. 100, 50. 30, 30, 30. 0. 0. 0. 0.
346 u 0. 0, 0. 0. 0. o. 0. 0. 0. 0.
347 KK &RS
348 RS 1 FLOW -1 0
349 RL 10 780
350 RC .05  .050 05 4022 L0099 800
33 RX 0 1500 5700 5730 5830 5850 7860 9360
352 RY 800 790 785 786.1 780 785 790 800
353 KK 606
354 KM SUB-BASIN 606
355 BA  3.64
356 LG .29 .26 7.30 A5 9.00
357 Ul 223, 643, 1139, 1483,  2123. 2620, 1894, 142B. 1038, 552,
358 ur 373, 228, 114, 68, 8. 68. 0. o. 0. 0.

359 uI 0. 0. 0. 0. e, 0. 0. 0. . 0. 0.




HEC-1 INPUT PAGE ¢

LINE IDeeeeeiiTirenreslennsinsdiniivastioneenesSunnns. - TP SUCRPR . SN - SO [
. 366 KK 607

367 KM SUB-BASIN 807

358 BA .1.13 :

369 LG b 34 420 .58 .00

370 u1 75. 24, 401, 536, 842,  753. 552,  400. 262, 127,

37 vt B6. 44, 23, 23, 23. 0. 0. 0. 0. 0.

372 vt 0. 0. 0. 0. 0. o. 0. 0. 0. 0.

373 KK 608

374 KM SUB-BASIN 608

375 BA 37

376 LG .35 31 3.90 .32 .00 .

377 ul 51. 171. 273. 400.  259.  154. &, 32. 1. 11.

378 ut 0. 0. c. 0. 0. 0. 0. 0. 0. o.

379 ul 0. 0. Q. 0. 0. 0. 0. 0. 0. 0.




HECY S/N: HMVersion; 6.00

Data File: RAINBWOS.HCY

TR A e e o e o W e e I e TR e e e

v vir 2 et s v e vie e vir s sie e v v vl ke e e o e ol e o o e ol e e e Ve v e s e de e o
¢ * -
FLOOD HYDROGRAPH PACKAGE (MEC-1) * *  U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1590 * *  WYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * b 609 SECOND STREET *
* * . DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:57:06 * - 916y 756-1104 *
* L3 * L 3
e e v o 3 vl o v v o e e o ol o ke s sk v i vl vk sl vl e e e e o e ke sk e de de e e W S O e hroirole e ol vie vl shr-the ol ol ke o ol o ool Sk e e ol vl ol o ol vl e ol e e e o
GILA BEND CAWAL FLOOD STUDY
FCDMC
DRA #18099  9-9-9% REVISED 11-25-91
RAINBOWS . HC BASINS 1 - &
5-HOUR STORM
7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
GSCAL 0. HYDROGRAPH PLOT SCALE
I HYOROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL \
. 1DATE 1 © STARTING DATE = R
1TIME 0DOG STARTING TIME
NG 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 © ENDING DATE
NDTIME 0000 ENDING TIME
1CENT 19 CENTURY MARK
COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE  24.00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW TUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES _
TEMPERATURE DEGREES FAHRENHEIT
9 J0 INDEX STORM NO, 1
STRM 3.45 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
10 PI PRECIPITATICN PATTERN
.01 .01 .0 .01 .01 .01 .01 .01 01 .0
.01 .01 .01 .01 .01 .01 .0 .01 .01 .03
.05 .11 .21 .30 .05 .03 .0 .0 01 .01
‘II" .01 .0 .0 .01 .01 S0

13 JO INDEX STORM NO. 2




STRM 3.43 PRECIPITATION DEPTH

TRDA .50 TRANSPOSITION DRAINAGE AREA

0PI PRECIPITATION PATTERN

.’ ' .0t .01 .01 .01 .01 .01 .01 .01 .01

.0 .01 .01 .01 .01 .01 .0 .01 .01
.05 A1 .21 .30 .05 .03 .03 0 .01
01 .0 .01 .0 .01 .0

% JD INDEX STORM NO. 3
STRM 3.38 PRECIPITATION DEPTH
TRDA 2.B0 TRANSPOSITION DRAINAGE AREA

15 Pl PRECIPITATION PATTERN
.01 01 .00 .01 .01 .01 .01 .01 01
.01 .01 .01 .01 .01 .01 .01 .01 .03
.05 .13 .15 .16 .10 .07 .04 .03 .02
.01 .01 .01 .01 .01 .01

18 JD INDEX STORM NO. &
STRM 3.18 PRECIPITATION DEPTH
TRDA 16.00 TRANSPOSITION DRAINAGE AREA

19 PI PRECIPITATION PATTERN
.01 .01 .00 .01 .01 .m .01 .0 .o
.01 .0 .01 .01 .0t .0% .01 .02 .03
.05 RE A2 .13 .08 .07 .05 .03 .03
.0 .01 .01 .0 .01 .01

22 JD INDEX STORM ND. S

. STRM 2.79 PRECIPITATION DEPTH

TRDA 90.00 TRANSPOSITION DRAINAGE AREA

23 Pl PRECIPITATION PATTERN
.01 .01 .04 .01 .01 01 L0 .01 .01
.01 01 .01 .01 .01 .01 .02 .02 .03
.06 .09 .10 1 .08 .06 .05 .03 .03
.01 .01 .01 .01 .0 .01

26 JD INDEX STORM NO. 6
STRM ' 1.97 PRECIPITATION DEPTH
TRDA 500,00 TRANSPOSITION DRAINAGE AREA

27 Pl FRECIPITATION PATTERN
.02 .0 .01 .0 .01 .01 .01 .0 .01
.01 .61 .02 .62 .62 .62 .62 .02 .03
.06 .07 .07 .07 .07 .06 .05 .03 .03
.02 .02 .02 .02 .02 .02

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO Z2ERD




RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

. TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF  AVERAGE FLOW FOR MAXIMUM PERTOD BASIN MAXIMUM  TIME OF
OPERAT ION STATION FLOW  PEAK 6-HOUR 24-HOUR  72-HOUR AREA STAGE MAX STAGE
. HYDROGRAPH AT 101 124'5.. 4.50 189. 47. " 4T, .87
ROUTED TO 1RY 847.  5.00 181, 45. s, .B7
HYDROGRAPH AT 102 1118 4.33 114. 2. 2. .2
HYDROGRAPK AT 20 3575.  4.50 689. 173. 173. 2.90
ROUTED T0O 2R1A 1547,  5.33 27s. 69. 9. 2.90
Roufen 10 2R1B 1477.  5.50 267. 67. 67. 2.90
HYDROGRAPH AT 202 1486,  5.17 376. %%, 9%, 2.62
4 COMBINED AT 1 2876.  5.33 765. 191. 191, 7.3
HYDROGRAPH AT 300 2403.  5.00 : 576. 145. 145. 3.78
HYDROGRAPH AT 401 1848.  5.17 473, 118. 118, 2.87
ROUTED TO 4R1 1648, 5.50 403, 101, 101. 2.87
. HYDROGRAPH AT 402 %70,  5.17 369. 92. 92. 2.04
HYDROGRAPH AT 403 2643. . 5.7 699, 175. 175. 5.00
3 COMBINED AT 4c1, 4626,  5.17 1252. 313. 313, 10.00
ROUTED TO 4R2 4478.  5.50 1162. 290, 2%0. 10,00
HYDROGRAPH AT 407 3390.  5.17 80, 225, 225. 6.93
2 COMBINED AT 4c2. 6491,  5.33 1808, 453. 453, 16.93
ROUTED TO 4R3 6321.  5.50 1776. 4hé. 444, 16.93
HYDROGRAPH AT 404 2149.  5.33 621. 155. 155, 3.57
HYDROGRAPH AT 405 668,  4.67 103, 2. 26. .53
2 COMSINED AT 47 2263.  5.33 694 174. 174. 4.40
ROUTED TO 4R& 1965.  5.50 663, 166. 166. 4.40
HYDROGRAPH AT 406 1855.  4.67 318. 80, 80. 1.83
3 couaxnéo AT 463 7414, 5.50 2343, . 587, 587. 23.16
. ROUTED TO 4RS 6994,  5.83 2247, 562. 562. 23.16

BYDROGRAPH AT 408 1619, 7.00 845, 227. 227. 6.47




ROUTED 1O
HYDROGRAPH
HYORGGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
3 COMBINED
HYDROGRAPH
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBI;ED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

4RE

409

410

4C4

4R7

41

4REB

412

413

4C5

4R9

414

415

4Cé

500
601
6R1
602
6c1
6R2
603
6R3
604
6c2
6R4
605
6RS
606
6R6

607

1546.
1405,
1915,
T481.
7108.
2762.
2393.
1726.

812.
8198.
7908.
1775.
1908.
8403.
1510.
2539.
1858.

698.
1858.
1692,
2356,
2182.

595.
2279.
1927.
1229.
1027.
3345f
2685.

817,

6.00

5.50

5.83

4.83%

5.17

6.00

6.17

5.67

4,83

6.17

4.67

5.00

5.33

4.33

5.33

5.83

4.50

4.50

4.50

4.67

4.83

4.83

4.83

4.67

5.17

L.67

333.

191.

3292,

3114.

615.

402.

3460.

24B.

603.

481,

534.

527.

337,

308.

787.

644 .

226.

178.

718.

551.

128.

220.

41.

125.

762.

721.

2.

177.

155.

101.

é2.

151.

120.

18.

134.

132.

20.

197.

161.

56.

44,

180.

138.

32.

220.

41,

125.

762,

721,

214.

1.

a3.

48.

838.

786,

155.

101.

151.

120.

18.

134.

132.

- T

Zb.
197.
161.

56.

44,
180.
138.

32.

2.92

33.68

| 33.68 -

6.03
6.03
2.36
1.26

43.31

43.31
3.63
3.55

50.49
3.17
3.68
3.68

b
4.2
4.2
2.28
2.28

.60
7.00
7.00
1.60
1.60
3.64
3.64

1.13




HYDROGRAPH AT 608 551. 4.50

5 COMBINED AT 6C3 4712, 5.00

*&* NORMAL END OF HEC-1 ww«
Elapsed Time - 00:00:37.57 (37.57 Seconds)
HORMAL END OF HEC-1

&7.

1234,

17.

309.

17,

309.

37

13.74




HEC1 S/N: HMVersion: 6.00 Data File: RAINBW24.HC1

B R A e A de A R R e e kAR e e e S A e e T e i e e e e e s v Ve ok 3 e e e o e e gk sle W T U e e e o o R o e e s S e e el e e o
® : . X
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * .S, ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORKIA $5616 *
* RUN DATE 11/25/1991 TIME 16:56:22 * * (916) 756-1104 ®
* * * *
e dr ok R W R T e e e o W R A e e T e W e e e ke el e ek e e e ok S e e P v e e e e e o o ol e o 3k e e e o e o e e e ol e e ke
X X OXKKY XXKXX X
X X X X X XX
X X X X X
XK KUK X XXX X
X X X X X
X X X X X : X
X X000 XXXXX XXX
. 123 Full Microcomputer Impltementation o33
HE by HH

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS QOF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECiKW.

THE DEFINITIONS OF VARIABLES -RVIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM .




HEC-1 INPUT PAGE 1

LINE [, VR B, Zireenns ; S buuenen. T SO SUNU - S SOP [
. 1 1D GILA BEND CANAL FLOOD STUDY

2 ] FCDMC

3 D D&A #18099  9-9-91 REVISED 11-25-91

4 1D RAINBW26 .HC1 BASINS 1 - 6

5 1D 24-HOUR STORM

6 I 10 145

7 10 5

8 N 30

9 I 4.20 .01 .

19 PC .000 .005 .011 .01  .022 .028  .035  .041  .048  .056

11 PC .068 .071  .080  .089  .098  .109  .120. .133 (147 .163

12 PC .181 206  .235 .283 .663 .735 772 .799  .820  .838

13 PC  .854  .B68  .880  .891  .902 .912 .92  .929  .937  .945

14 PC .952  .959 .95  .972  .978  .9B4 989  .995 1.000

15 D 3.9  10.0

16 o 3.8  20.0

7 o 3.78  30.0

18 o 3.70  50.0

19 b 3.57 100.0

* BASIN KO. 1

20 KK 101

21 KM SUB-BASIN 101

22 BA .87

23 LG .20 26 7.40 A5 7.00
i 24 Ul 81. 304, 459.  753.  702. 476, 300, 133, 82. 30.
o P ul 22. 22. 0. 0. 0. 0. 0. 0. 0. 0.
. 26 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

27 KK 1R1

28 RS 3 FLOW -1

29 RL 1 742

30 RC 0.05 0.05 0.05 8000 .0011 760.0

31 RX 0 600 630 64D 670 680 690 700

32 RY 760 750 766 742.1 742 746 750 750

33 KK 102

34 KM SUB-BASIN 102

35 BA .92 '

36 LG .32 34 470 .55 .00

LA Ul 196,  599. 1107. 881, 484, 173, 69. 33. 0. 0.

38 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

* BASIN NO. 2

39 KK 201

40 KM SUB-BASIN 201

41 BA  2.90

42 LG .25 23 B.40 .08 12.00

43 Ul 233, 932, 1397, 2170, 2469, 1666. 1134, S45.  319.  166.

44 ul 70. 70. 0. 0. 0. 0. 0. 0. 0. 0.

45 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




KEC-1 INPUT PAGE 2

LINE IDucescoolosemnne@uiiosssodanancnobbocceans L JARR Bacicnnn Tevunn P . . Qeoenan 10
46 KK 2R1A

47 RS 3 FLOM -9

48 RL 5 100

49 RC .05 .05 05 10060 0144 105 .

50 RX 0 100 2268 2851 3434 4017 6186 6283

51 RY 106 104 102 160 100 102 104 106

52 KK 2R1B

53 RS 3 RO -5

54 RL 5 742

55 RC 0.05 0.05 0.05 3000 .0011 760.0

56 RX 0 600 630 640 670 &80 690 700

57 RY 750 750 746 742.1 742 T46 750 750

58 KK 202

59 KM SUB-BASIN 202

60 BA  2.62

61 LG .30 33 4.20 .35 .00

62 ur  108. %42, 396,  533.  635. 768, 971, 1350, 1146,  925.
63 I 772, 630. 513, 354, 199. 179, 125.  108. 42, 33.
64 ui 33. 33, 33. 33. 0. 0. 0. 0. 0. 0.
65 vl 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
6 KK 1¢1

67 KM SPILLWAY 1 - GILLESPIE

68 HC 4

* BASIN NO. 3

69 KK 300

70 KM SPILLWAY 2 - RUSSEL BADLEY

71 BA 3.78

72 LG .28 3 4.70 .33 6.00

73 Ul 179. 330. 740. 968. 1184, 1512, 2188. 1877. 1488. 1193.
T4 ul 948, 691. 3g82. 300, 207, 164, 55. 55. 55. 55.
[ Ul 35. 0. 0. 0. 0. 0. 0. g. a. c.
76 ut 0 0. 0. 0. 0. 0. 0. 0. 0. Q.

* BASIN NO. &

77 KK 401

78 KM SUB-BASIN 401

(44 BA 2.87

80 LG 19 .32 4.50 .28 1.00

81 ul 122. 173. 459, 613. 733. 891. 1182, 1523. 1229. 1007
&2 ut 825. 671. 534. - 323. 212, 189. 122. 9. 8. 38.
83 ut 38. 38. 38. 0. c. 0. 0. 0. 0. 0.
84 ui - 0. 0. 0. 0. 0. 0. 0. 0. ¢. 0.
85 KK 4R1

86 RS 3 FLOW -1 0

a7 RL 5 90

88 RC 03 05 .05 8045  .0050 1010

89 RX 0 1000 1500 1501 1600 1601 2601 4101

90 RY 1010 1000 995 990 990 995 1000 1010




LINE

o1
92
93
94
95
96
o7
%8

100
101
102
103
104
105
106

107
108

109
110
MM
12
113
114

115
116
17
18
19
120
121
122

123
124

125
126
127
128
12¢
130
131
132
133
134
135
136
137

) | JRDRRPY,
KK 402
KM

BA 2.04
LG .16
u1 88.
Ul 577.
ul 27.
ui 0.
KK 403
KM

BA 5.09
LE .29
uI 206.
ur 1552,
ul 63.
Ul 0.
KK 4C1
HC 3
KK 4R2
RS 6
RL

RC .05
RX ]
RY 990
KK 407
KM

BA 6.93
LG .25
uI 281.
ur 2113,
Ul 86.
LI 0.
KK 4C2
HC 2
KK 4R3
RS 1
RL

RC .05
RX 0
RY 894
KK 404
KM

BA 3.87
LG .18
ul 140,
ur 1281,
ul 120.

HEC-1 INPUT

PAGE 3

. Y | PR T Teeeooee 8....... - S 10

SUB-BASIN 402

.30 4.10 .27
130. 334, 446,
468. 362. 208,

27. 27. 0.

0. 0. 0.

SUB-BASIN 403

.33 4.60 .32
249. 738.  1005.
1274. 1039, 780.
63. 63, 63.

0. 0. 0.
FLOW -1 0
5 960

.05 05 6600
200 500 501
970 965 960

SUB-BASIN 407

.33 4.90 .32
340. 1005. 1369.
1734. 1414, 1062,
86. 8s. 85.

0. . 0.
FLOW =%

3 891.5

.05 05 2514

25 185 205
895.2 893.5 891.6

SUB-BASIN 404

31 4.00 .29
140, 432. 615,
1100. 920. 77s.
43. 43. 43,

1.00
533.
151.
0.
0.

0051
651
960

2.00
1624.
624.

0040
235
891.5

.00
746,
643.

43

650.
125.

1000
652
965

1945.
479.

898
255
896.5

865.
457.
43,

2452
980

525
895.8

1027.
270.
43.

1092.
54,
.

2497.
206.

4452
990

3400,
281.

0.

560
898

1269.
236.

862,
a7,

0.

2318.
143,

1738,
199.

710.
27.
0.
0.

1842.

2508,
86,
0.

0.

1579.
140.




LINE
138

139
140
141
142
143
144
145

146
147

148
149
150
151
152
153

154
155
156
157
158
159
160

161
162

163
164
165
166
167
168

169
170
171
172
173
174
175
176
177
178
179
180

HEC-1 INPUT
IDsiccenelovreenclenronnaducanann bennara L T bueinnen [ 8..... - P |1
ut 0. 0. 0. 0. 0. 0. 0. 0. a. 0.
KK 405
KM SUB-BASIN 405
BA .53
Le .30 30 3.90 .27 .00
ul 36. 126. 201, 275,  429.  340.  248. 175, 89. 56.
ul 35. 1. 1. 1. 0. 0. 0. 0. 0. 0.
ul c. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 4T
HC 2
KK 4R4
RS 1 FLOW -1
RL 5 890.5
RC .05 .05 .05 4022  .0050 %00
RX 0 220 590 605 625 645 780 1000
RY . $00 894.5 8% 890.5 B890.5 8%.5 B894.5 900
KK 406
KM SUB-BASIN 406
BA  1.83 '
LG .28 .30 5.50 27 6.00
Ur  134. S08. 7?6, 1%17. 1580. 1116,  789.  S02. 230,  154.
ut 68. 41. 41, 0. 0. 0. 0. 0. 0. 0.
uI 0. 0. 0. 0. 0. 0. 0. . 0. 0.
KK 4C3
HC 3
KK 4RS5
RS 3 FLOW -1
RL 5 873.5
RC .08 .05 05 8045 0050 B84
RX ] 40 190 305 370 395 515 525
RY B82 880 880 873.5 874 881.5 883 884
KK 408
KM SUB-BASIN 408
BA  6.47
LG .33 31 5,40 .28 4.00
ur  108. 108. 108,  108.  195. 354, 410, 474, 519.  565.
Ul 804,  646. 691,  752.  Bl4.  875. 1003. 1211, 1318, 1401.
ur  1230. 1100, 1007, 935. 873. B18.  748.  686. 639, 586,
Ul 538. 503.  433. 357. 310. 199, 191, 87, 17T, 177
Ul 144. 108, 108, 108.  108. 46. 33. 33. 33, 33,
Ut 33. 33. 33, 33. 33. 33. 3. 33. 33. 3.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
U1 0. 0. 0. 0. 0. 9. o. 0. 0. 0.

PAGE 4




LINE

181
182
183
184
185
186

187
188
189
190
191
192
193

194
195
196
197
198
199
200
20

202
203

204
205
206
207
208
209

210
21
212
213
214
215
216
217
218

219
220
221
222
223
224

HEC-1 INPUT
1{/ FORR FUNCUUUY JOPNUN: JUOUUR ORI SUPPRR SRR SRS 8...
KK 4R6
RS 1 FLoW -1
RL 5 890
RC .05 .05 .05 3268 .0092 910
RX 0 1000 2600 2610 2640 2650 4950 5950
RY 910 90 85 80 80 85 90 910
KK 409
KM SUB-BASIN 409
BA  1.13
L§ .25 35 4300 .43 00
Ul 208.  650. 1178, 1156,  683.  281. 134, 38,
ul 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. o.
KK 410
KM SUB-BASIN 410
BA  2.92
LG .29 .28 5.10 .26 4.0
UL 124, 177. 467.  624.  T46,  SO7. 1202.  1549.
Ul 839. 6B3. 543, 328. 216.  192. 124. 95,
ur 38, 38. 38. o. D. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0.
KK 4C4
HC 4
KK 4R7
RS 2 FLOW -1 0
RL 5 820
RC .05 .05 .05 6537 0041 826.9
RX 0 15 30 212 258 268 289 378
RY 825.3 824.8 822.9 820 820 825 825.9 826.9
KK 411
KM SUB-BASIN 411
BA  6.03
LG 33 .31 5.0 .29 4.00
UI 207.  207.  567.  869. 1067. 1225, 1435.  1694.
U 2091, 1772, 1532, 1291. 1090,  905. 641, 369,
Ul 207.  195. 64, B4, bh.,  bh. bk, 6.
Ut 0. 0., 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0.
KK 4R8
RS 4 FLOW -1
RL 5 100
RC .05 .05 .05 6500 .0102 110
RX 0 40 1203 1336 1466 1597 2760 2800
RY 106 104 102 100 100 102 104 106

PAGE 5

ceesSennen 10
38. 0.
0. 0.

0. 0.
1251, 1025.
38, 38
0. 0.

0. 0.
2258,  2620.
348,  295.
64. 0.
0. 0.

0. 0.




HEC-1 INPUT PAGE 6

LINE 11 TOUUL PO SR, SO S LI S TeeereeaBurien¥enn 10
225 KK 412
226 KM SUB-BASIN 412
227 BA  2.36
228 6 .32 33 4.20 38 1.00
229 Ul 142, 398, 716, 927. 1314, 1687. 1243.  945.  703. 4D,
230 Ur 241, 163. 95. 4. 44, 4. 0. o. 0. 0.
231 uI 0. 0. 0. 0. 0. 0. 0. o. c. 0.
232 KK 413 _
233 KM SUB-BASIN 413
234 BA  1.24
235 LG .27 33 4.00 .39 .00
236 u 53, 75. 198.  265. 317. 38. 511. 658, 531,  435.
237 ur 356, 290. 231,  139. 92. 82. 53, 41, 16. 16.
238 ut 16. 16. 16. 0. 0. 0. 0. 0. o. 0.
239 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
240 KK 4C5
241 Ke 4
242 KK 4R9
243 RS 4 FLOW -1 0
244 RL 5 764
245 RC .05 .05 .05 12000 .0065 780 _

B 246 RX 0 15 35 65 115 140 141 156

. 247 RY 780 776 764.5 764 764 7645 T769.5 780
248 KK 414
249 KM SUB-BASIN 414
250 BA  3.63 '
251 LG .29 .28 6.20 .26 B.00
252 ur  108. 108. =207. 392. 504, 580,  651. 751.  859. 1103.
253 Ul 1366. 1229. 1024. 899,  790. 681, 588, 512.  388.  265.
254 - Ur 1%, 179, 155. 108.  108. 53, 13, 33. 33. 33.
255 ul 33, 33. 33. 0. 0. 0. 0. 0. 0. 0.
256 uI 0. 0. 0. 0. 0. o. 0. 0. 0. 0.
257 KK 415
258 KM SUB-BASIN 415
259 BA  3.55
260 LG .38 35 4.30 .43 .00
261 Ut 187.  420.  B843. 1087. 1375. 1998. 2151, 1607. 1265.  979.
262 Ul 675. 352.  287.  187. 97. 57. 57. 57. 57. 0.
263 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
264 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
265 KK 4C6
266 HC 3

* BASIN NO.5




HEC-1 INPUT PAGE 7

LINE 1| JORRUI T - SOOIt FEUUU SRS AP SR AR . L SO 10
267 KK 500
268 KM SPILL-UNDER @ TURNER DRAW
269 BA 3.7
270 L6 .44 .35 430 .62 .00
27 Ul 213.  717.  1960. 1563. 2465. 2063, 1511, 1092.  59%4.  358.
272 .our 27, %2, 65. 65, 0. 0. 0. 0. 0. 0.
273 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* BASIN NO. 6
274 KK 601 _
275 KM SUB-BASIN 601
276 BA  3.68
277 L6 .50 .28 6.40 .21 7.00
278 U 180. 349,  762. 988, 1224, 1596. 2233. 1771.  1419. 1123,
279 ur 8s8s. 587. 315, 277. 180. 108.  55.  S55.  55. S5,
280 uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
281 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
282 KK 6R1
283 RS 2 FLOW
284 RL 10 100
285 RC .05 .05 .05 5280 .0100 110
286 RX 0 100 1408 1475 1541 1608 2917 3017
287 RY 106 104 102 100 100 102 104 106
i 288 KK 602
289 : KM SUB-BASIN 602
290 BA .44
291 L& .39 35 400 .38 .00
292 UL 87, 269. 496.  435. 251.  96. 40, 15, 0. 0.
293 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
294 Kk 6ct
295 HC 2
296 KK 6R2
297 RS 2 FLow
298 RL 10 820
299 RC .05 .05 .05 5280 .0023 840
300 RX 0 1470 1500 1530 1580 1610 2410 3110
301 RY 800 85 85 B2 820 85 830 840
302 KK 603
303 KM SUB-BASIN 603
304 BA  2.28
305 L6 .38 .32 470 .32 1.00
306 Ul 338,  1114. 1828, 2471.  1550.  859.  355. 164, 9.  &9.
307 vl 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
308 ul 0. 6. 0. 0. 0. 0. 0. 0. 0. 0.




LINE

309
310
m
312
313
314

315
316
v
318
319
320
321

322
323

324
325
326
327
328
329

330
331
332
333
334
335
336

337
338
339
340
341
342

343
344
345
346
347
348
349

HEC-1 INPUT PAGE 8
| JA, Toceaoan S JE [ S, L S - PO SO 8..cncan L U 10
KK &R3
7S 1T FLOW -1
RL 10 840
RC .05 .05 .05 4700 .0148 860
RX 0 1500 6700 6720 6770 6795 8195 9195
RY 85D 850 B4S 840 B840 845 850 850
KK 604
KM SUB-BASIN 604
BA .60
LG .50 35 4.00 .55 .00
u1 S2. 201,  302.  485. 498. 337.  223.  100. 61. 28.
ut 15. 15. 0. 0. 0. 0. 0. 0. 0. 0.
u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK &C2
HE 3
KK &R4
RS 2 FLOW
RL 10 780
RC .05 .05 .05 6537 .0115 8060
RX 0 1500 5700 5750 5850 5900 7900 9400
RY 800 790 785 780 780 785 790 800
KK 605
KM SUB-BASIN 605 -
BA  1.60
LG Jbb 36 4.00 .38 .00
ut 98. 283. 501.  &52.  933. 1152,  B33.  627.  456.  243.
ur 164.  100. 50. 30. 30. 30. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. D.
KK 6R5
RS 1 FLOW =1
RL 10 780
RC .05 .05 .05 4022 L0099 800
RX 0 1500 5700 5730 5830 S840 7860 9380
RY 800 790 785 780 780 785 790 800
KK &06
KM SUB-BASIN 606
8A  3.64
LG .29 .26 7.30 A5 9,00 _
Ul 223, 643, 1139, 1483, 2123. 2620. 1894. 1428. 1038. 552,
uUr  373. 228. 14. 68. 8. 68. 0. 0. 0. 0.
ut 0. 0. o. 0. 0. 0. 0. 0. 0. 0.




HEC-1 INPUT ' PAGE 9

. LINE IDisvvsactonenens2anann.. ..., bovvacnn Sereeann [ Y ST . N SYTTEN |
356 KK 607
357 KM SUB-BASIN 607
358 BA 1.13
359 LG 246 34 4,20 .58 .00
360 ul ™. 244, 401. . 536. 842, 753, 552. 400, 242, 127,
361 ui 86. 44, 23, 23. 23. 0. 0. 0. 0. - 0.
362 Ui 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
363 KK 608
364 KM SUB-BASIN &08
365 BA .37
366 LG .35 31 3.90 .32 .00
367 ul 51. 171. 273. 400 25%. 154. 64, 32. 1. .
368 Ul 0. 0. 0. 0. 0. 0. 0. 0. . .
369 Ul 0. 0. ~ 0. g. 0. 0. 0. 0. 0. 0.
370 KK 6C3
371 KH SPILLWAY & - LAYTON
3r2 HC 5
373 2




HEC1 S/N: HMVersio

.*******wvm*n*tw***un*****wnt***

*  FLOOD HYDROGRAPH PACKAGE (HEC-1
* SEPTEMBER 1990

* VERSION 4.0

w

* RUN DATE 11/2571991 TIME 16:56
*

Ve ek ok e ek g v de o e e ek S el R R sk ek

n: 6.00 Data File: RAINBW24.HC1

e drdedke ok

)

s22

* * * % % % %

e de el

GILA BEND CANAL FLOOD STUDY

FCDMC

DEA #18099 9-9-91 REVISED 11-25-91

RAINBW24 . HC BASINS 1 - 6
24-HOUR STORM

7 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
i HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
. IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NG 145 MHUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDT IME 0000 ENDING TIME
1CENT 19 CENTURY MARK
COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE 24.00 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE - FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
9 b INDEX STORM KO. 1
STRM 4.20 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
10 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
. .00 .00 .00 .GO .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .01

.00

.00
.00
.00

.00
00
.00

.00

.01

e e e e e e e e v o o el ke e e e ke e e e e e ok S T e e e

w *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
- DAVIS, CALIFORNIA 95516 *
* (916) 756-1104 *
* *
P e eI Ak o AR e e e ke sk ek e

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.00 .00 .00

.01 01 .01




15 J0

0PI

. 16 JD

0 Pl

17 4D

. 0PI

.0t
13
.01
.00
.00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.01
13
0
.00

INGEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
.00

.01 .01 .01 .01 .0
.13 .02 .02 .02 .01
.01 .01 .01 .01 .01
.00 .00 .00 ,00 .00
.00 .00 .00 .00 .00
.00 .00 .00 " .00 ,00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00

2

3.99 PRECIPITATION DEPTH
10,00 TRANSPOSITION DRAINAGE AREA

PATTERN

.00 .00 .00 .00 .00
.00 .00 .00 .00 . .00
Qo .00 .00 .00 .00
.00 .00 -00 .00 .00
.00 .00 - .00 .00 .00
.00 .00 .00 01 01
.01 .01 .01 01 01
.13 .02 .02 .02 0
01 .01 .01 .01 il
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
00 . .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00

3

3.86 PRECIPITATION DEPTH
20.00 TRANSPOSITION DRAINAGE AREA

PATTERN

.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 00 .00 © .00 .00
.00 .00 00 .00 .00
.00 .00 .00 00 .00
.00 .00 .00 01 .0
.01 .01 .0 01 01
13 .02 .02 .02 .01
-0 .01 .01 .01 .01
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00

&

3.78 PRECIPITATION DEPTH
30.00 TRANSPOSITION DRAINAGE AREA

PATTERN
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00

.00 .00 .00 .00 .00

.00
.00
.00

.00
.00
.00
.00
00
M
.02

.01

.0
.00
.00
.00
.00
.00

.00
.00
.00
.00

-0
.02
0
-0
.00
.00
.00

.00

.00
.00
.00

.00
.00
.00
.00
.00

.02
.01
.01
.00
.00
.00
.00
.00

.00
.00
.00

A3
01
.01
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.01

-0
.01

.00
.00
.00
.00

.00
.00
.00
.00
.00
0
.13
.01
.01
.00
.00
.00
.00
.00

.00
.00
.00




.00 . .00 .00 00 .00 00 .00 .00 00 .00

.00 .00 .00 .00 .00 . .00 .00 .00 .00 .00
.00 .00 .00 .00 .0 .01 .0 .01 .01 .01
.01 01 01 .01 .01 .01 02 .02 .02 .13
A3 .13 02 .02 . .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .0t .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .60 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .60 .00 .00 .00 .00
.00 .00 .00 .00

18 JD INDEX STORM NO. 5
STRM 3.70 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA

0 P! PRECIPITATION PATTERN
.00 .00 .00 .00 .00 00 .00 ' .00 .00 .00
.00 .00 .00 .00 .00 .06 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 00 .00
.00 .0c .00 .00 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 01 .01 .02 .02 .02 .13
13 .13 .02 02 .02 Rl .01 01 ) .01 .01
.0 .01 .01 .01 .01 01 .01 .01 .01 .01
.00 .00 .00 .00 .00 00 .00 00 .00 .00
.00 .00 .00 .00 .00 00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 . .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00

19 JD INDEX STORM NGO. 6
STRM 3.57 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA

0 Pl PRECIPITATION PATTERM -
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .0¢ .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 - .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 Q10 L0 .0% .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 A3
A3 A3 .02 .02 02 01 .01 .01 .M .01
.01 .01 .01 .01 .01 01 01 .01 .01 0
00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 00 .00 .00




RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IR HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIK MAXIMUM TIME OF

OPERATION STATION FLOW PEAK 6-HOUR 26-HOUR T2-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 101 903,  12.50 143, 38. 38. .87
ROUTED TO 1R1 605. 13.00 136, 34. 34. .87
HYDROGRAPH AT 102 758.  12.17 87. 2. 22. .92
HYDROGRAPH AT 201 393, 12.50 564, 152. 152. 2.90
ROUTED TO 2R1A 1032. 13.17 159. 40, 40. 2.90
ROUTED TO 2R1B 975.  13.50 153. 38. 38. 2.0
HYDROGRAPH AT 202 1297, 13.00 4. 78, 78. 2.62
4 COMBINED AT 11 2454,  13.33 675. 169. 169. 7.31
HYDROGRAPH AT 300 2187.  13.00 502. 132. 132. 3.78
HYDROGRAPH AT 401 1600.  13.00 380. 9. 96. 2.87
ROUTED TO 4R1 1380. 13.33 313. 78. 78. 2.87
HYDROGRAPH AT 402 1206, 13.00 286, 72. 72. 2.04
HYDROGRAPH AT 403 2548,  13.17 635, 162. 162. 5.09
3 COMBINED AT 4C1 4886, 13.17 1218. 308. 308. 10.00
ROUTED 1O 4R2 4605,  13.33 1130. 282. 282, 10.00
HYDROGRAPH AT 407 3441, 1317 858. 219. 219. 6.93
2 COMBINED AT 4c2 7252, 13.33 1903. 480. 480, 16.93
ROUTED TO 4R3 e988Y  13.33 1872. 468, 468. 16.93
KYDROGRAPH AT 404 1887, 13.33 513, 128. 128. 3.87
KYDROGRAPH AT 405 441, 12.50 7. 18. 18. .53
2 COMBINED AT 4c7 2016,  13.17 584. 146, 146. 4.40
ROUTED TO 4Ré4 1702, 13.50 555. 139. 139. 4.40
HYDROGRAPH AT 406 1549.  12.50 252, 66. 6. 1.83
3 COMBINED AT 4C3 8520, 13,33 2571. 646. 646. 23.16
ROUTED TQ 4R5 BO17. 13.67 2472, 618, 618. 23.16

HYDROGRAPH AT 408 1565.  15.00 789. . 218. 218. 6.47




ROUTED TO

HYDROGRAPH

NYDROGRAPH

4 COMBINED

_ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

4 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAFH

3 COMBINED

HYDROGRAPH

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

RYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

4R6

409

410

4Ch

4R7

41

4RB

472

413

4C5

4RY

414

415

4C6

500

601

6R1

&02

&C1

6R2

603

6R3

604

éc2

6R4

605

6R5

606

6RE

607

1513,

1055.

1669,

9201,

2737.

- 2278.

1552.

62B.

10817.

10491,

1568.

1916.

11565.

1599.

2317.

1668.

435.

1668.

1512.

2204,

1943.

391,

2540.

2051,

1043.

843.

3071,

2331.

614,

15.0¢

12.33

13.60

13.67

14.00

13.33

13.67

12.67

13.00

13.83

14.00

13.50

12.83

14.00

12.67

12.83

13.33

12.17

13.33

13.67

12.33

12.50

12.50

12.50

12.67

12.67

12.83

12.67

13.00

12.67

T4,

126.

406.

3551.

3397.

785.

645,

280.

148.

4251.

4065.

522.

379.

4747,

263,

321,

406.

51.

456,

454,

279.

251,

56.

752.

611.

184.

137.

596.

436.

103.

208,

32.

105.

909,

204.

161.

‘7.

37.

1084.

1028.

139.

i38.

101.

13.

114,

114,

7t.

63.

14.

188.

153,

46.

34.

159.

109,

26.

208.

32.

105.

909,

Bb4.

204.

161.

71.

37.

1084.

1028.

139.

95.

1220.

138.

101.

13.

114,

114.

7.

63.

14.

188.

153.

46.

34,

159.

109.

26.

6.47

1.13

2.92

33.68

33.68

6.03

6.03

2.36

1.24

43.31

43.31

3.63

3.55

50.49

3.7

3.58

3.68

b

4.12

4.12

2.28

2.28

.60

7.00

7.60

1.60

1.60

3.64

3.64




HYDROGRAPH AT 608 372. 12.33

. 5 COMBINED AT 6C3 5297. 12.83

*dk NORMAL END OF NECL-1 #we
Elapsed Time - 00:00:40.37 (40.37 Seconds)
NORMAL END OF HEC-1

&7,

1274,

12,

315.

12.

319.

.37

13.74




HEC1 S/N: HMVersion: .00

Fe e 7 9 3 o e e e e e e i e vl i iy e ol ol e v vl g s s e ke vl she e sy ke ok oA e ok ok sk e

I FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

RUN DATE 11/25/1991 TIME 16:59:01

* * * % X % %

*
*
w*
*
*
*

A o e ke e e o 2 e o vl ol vl i o o o ol e e e e e e e il e o e e v e

Data File: PALOMAO6.HC1

e el sk e e v e e s e s e e e e e sk e e e e e e e ok e e e e e e e ok e

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAV1S, CALIFORNIA 95616
(916) 756-1104

* ¥ ®» ¥ % ¥ %
* * % % * * =%

AR R ARRRTRRR RN NN NN AR RN NN dededede Rl R i s e ek

X XOX0000000 AKX X
X X X X X XX
X X X X X
XKXXXXX  XXXX X XXXxx X
X X X X X
X X X X X X
X X000 XXX XXX

z:z Full Microcomputer Implementation :::
B by e w
HHH Haestad Methods, Inc. HHH

------- TeNsERvYIREELIRIE S -
arnn H

Bhs et ibtavsewrnrsanaeiARasEnasaRAERSARARARAR

37 Brookside Road * Waterbury, Connecticut 06708 ¥ (203) 755-1666

TH1S PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECt (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFIRITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1

LINE 11 JUUUE P JOUUUS. SO S S bevenenn TevereeoBurrernn@unnsal10
. 1 Io GILA BEND CANAL FLOOD STUDY
2 D FCDME
3 D 18099 9-9-91
4 1D PALOMADS. HC1 BASINS 7 - 10
5 1o 6-HOUR STORM
6 I 10 145
7 to 5
8 IN 15
9 o 3.45 0.0
10 pc .000 .008 .01 .025 .033  .041  .050 .058  .066  .074
11 pc  .087 .099 .118  .138  .216 .377  .834 .91 .931  .950
12 PC .962  .972  .983  .991 1.000
13 o 3.43  0.50
1% g 3.33 2.8 i
15 pc  .000 .009 016 .025 .03  .042 .051 059  .067  .076
16 pc  .087  .100  .120  .163  .252  .45%  .694  .837  .900  .938
17 PC .950 .963 .97  .988 1,000
18 J  3.18  16.0
19 Pc .000 .0%5 .020 .030  .048  .063  .076 .080  .105 .119
20 PC .135 .52 LTS .222 L3064 .4T2 670 .T96  .868  .912
21 PC .946  .960  .973  .987 1.000
22 B 2.79  90.0
23 ¢ .000 .021  .035  .051 .071  .087 .05  .125 143 .160
2 pc 179 .200  .232  .281 .36  .500 .58 .773  .841  .888
25 PC .927  .945  .964  .982  1.000
26 o 1.97 500.0
‘ 27 PC .000  .024  .043  .059  .078  .098 .19  .141  .162  .186
28 PC .212  .239  .271 321 408 515 .627  .T35  .B14 .86
29 PC .507  .930 .95 .77 1.000

* BASIN KO. 7

30 KK m

3 KM SUB-BASIN 701

32 BA 6.40

33 LG 31 .28 6.40 21 7.00

34 ut 326. 690. 1436. 1862. 2327. 3226. 3956. 2959. 2363. 1841,

35 ur 1383, 743. 549. 377. a72. 100. 100. 100. 100. 0.

36 ut 0. 0. 0. c. 0. 0. 0. 0. 0. 0.

37 TH 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

38 KK R

39 RS 2 FLOW -1

40 RL 1 100

41 RC .05 .05 .05 5531 .0108 105

42 RX 0 100 1259 1426 1592 1759 2917 3Nz

43 RY 106 104 102 100.1 100 102 104 106

44 KK 702

45 KM SUB-BASIN 702

46 BA 4.32

47 LG .33 .27 6.70 .21 9.00

48 ut 303. 1083. 1702. 2357. 3598. 2722. 1977. 1357. 646. 426,
. 49 ur 247. 93. 93. 93. 0. 0. 0. 0. 0. 0.

50 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




LINE

51
52

53
54
55
56
57
58

5¢
60
61
62
63

65

&7

69
70

dN

74

76

78

80

81

82

83

a5

87

89
%0
91
92
93
P4

HEC-1 INPUT PAGE 2
10....... Tevernne Ziiinns : JUR beuenen X T Y Tevennns Burreen Puereee 10
KK 7c1
NC 2
KK 7R2
RS 2 Flow -1
RL 1 100
RC .05 .05 .05 6034 .0066 105
RX 0 100 931 1064 1198 1331 2162 2262
RY 106 104 102 100.1 100 102 104 106
KK 703
KM SUB-BASIN 703
BA 2.73
6 .30 .26 7.40 .18 10.00
Ul 118, 173.  447. 596, T13.  870. W74, 1462, 1156, 950,
Ul 773, 627,  48S. 279, 202, 167. 1M8. 72  36.  36.
ur o 3. 3. 36, . 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. . 0. 0. 0. 0. 0. 0.
KK co1 COMBINE FLOW PRIOR TO DIVERSION
HC 2
KK o1
KM DIVERT FLOWS FROM BASIN 7 TO BASIN 8
DT pIv1 :
oI 0 36 66 200 1600 2400 5000 8900
ba 0 0 0 40 240 460 1000 1800
KK 3
RS 2 FLow -1
RL 1 100
RC .05 .05 .05 6537 .0153 105
RX 0 100 1308 1441 1575 1708 2917 3017
RY 106 104 102 1001 100 102 104 106
KK 704
KM SUB-BASIN 704
BA  3.25
6 .28 .27 7.20 .20 12.00
UL 249.  997. 1499. 2266. 2805. 1907. 1326, 688,  387.  221.
Ut 7. T6. 76, 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 72
HC 2
KK R4
RS [ FLOW -1
RL 1 100
RC .05 .05 .05 17600 .0153 105
RX 0 100 1973 2501 3029 3557 5431 5531
RY 106 104 102 100.1 100 102 104 106




HEC-1 INPUT PAGE 3

LINE IDeverreelenennncZaserensBunnnnns byvereesSannneesbusnnansTrocnoeeBurserea®uunnan10
. 95 KK 705
96 KM SUB-BASIN 705
97 BA  3.71
98 LG .34 30 4.50 .29 2.00
99 Ul 181, 351, 766.  993. 1231. 1605. 2245. 1781. 1426. 1129.
100 Ul 8%. S90. 317. 278.  181.  109. 55. 55. 55. 55,
101 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
102 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
103 KK DS COMBINE FLOWS PRIGR TO DIVERSION
104 HC 2
105 KK 05 DIVERSION & SR 85, 705 T0 706 & 707
106 DT  DIVS
107 b1 0 100 200 500 1000 2500 5000
108 pa 0 27 55 135 270 480 1360
109 KK 7RS
110 RS 2 FLOW -1
111 RL 1 100
112 RC .05 .05 .05 5280 .0133 105
113 RX 0 100 3350 4050 4750 5450 8700 8800
114 RY 106 104 102 100.1 100 102 106 106
115 KK 706
. 116 KM SUB-BASIN 706
117 BA  2.10
118 16 .35 31 3.80 .33 .00
119 Ul 312, 1026. 1684. 2276. 1428. 791.  327.  151. 6. 64.
120 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
121 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
122 KK 7C4
123 KM COMBINE FLOWS AT CANAL NORTH OF SKI LAKE
124 HC 2
125 KK RDS
126 KM RETRIEVE FLOW FROM SUB-BASIN 705
127 DR DIVS
128 KK 7RG
129 RS 2 FLOM -1
130 RL 1 100
13 RC .05 .05 .05 6034 .0149 105
132 RX 0 100 1490 1670 1850 2030 3420 3520
133 RY 106 104 102 100.1  100.1 102 104 106
134 KK 707
135 KM SUB-BASIN 707
136 BA 64
_ 137 LG .39 34 4.20 42 .00
. 138 Ul 127. 391, T21. 633, 365. 140, 58. 22. 0. 0.

139 ut 0. 0. 0. 0. 0. g. 0. 0. 0. 0.




LINE

140
141
142

143
144
145
146
147
148
149
150

151
152
153
154
155
156

157
158
159
160
161
162
163

164
165

166
167
168
169
170
m

172
173
174
175
176
177
178
179

180
181
182

HEC-1 INPUT

| JA, N . JPRRRN L - T T B...uuns Pernan 10
KK 7Cc5

KM COMBINE FLOWS AT CANAL SOUTH OF SKI LAKE

HC 2

* BASIN NO. B

KK 801

KM SUB-BASIN 801

BA 3.38

LG 26 .24 8.20 12 12,00

ul 171. 350. Thh. 963.  1198. 1647. 2082, 1591. 1276. 998.
Ul 766. 437. 292, 219, 169. 52, 52. 52. 52. 32.
ut 0. 0. 0. 0. 0. c. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. o. 0. o. 0. 0.
KK 8r1

RS 1 FLOW -1

RL 10 100

RC .05 .05 .05 4724 0269 105

RX 0 100 350 450 550 650 900 1000

RY 106 104 102 100.1 100 102 104 106

KK 802

KM SUB-BASIN 802

8A 1.38

LG .26 .24 8.30 .10 9.00

111 258, 805. 1459. 1433, B46. 349. 166, 47. 47. 0.
uI 0. 0. 9. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 8c1

HC 2

KK 8r2

RS t FLOW -1

RL 10 100

RC .05 .05 .05 4274 0246 105

RX 0 100 40 467 533 599 900 1000

RY 106 104 102 100.1 100 102 104 106

KK 803

KM SUB-BASIN 803

BA 3.05

LG .31 .26 6.90 A7 7.00

U1 153. 323. 673, 873. 109%. 1512, 1854. 1387. 1108. 843.
ul 648, 348. 258. 177. 127. 47, 47, 47. 47. 0.
Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK RDY

KM RETRIEVE DIVERTED FLOW FROM BASIN 7

DR DIV1




LINE

183

184 .

185
186
187
188

189
190

191
192
193
194
195
196

197
198
199
200
201
202
203

204
205

206
207
208
209
210
21

212
213
214
215
216
217
218

219
220

a2
222
223
224
225
226

HEC-1 INPUT PAGE
| T Taeeaans 2....... . JOPRR bevanans E T 6..... P B....... | 10
KK 8R3
RS 4 FLOW -1
RL 10 119
RC .05 .05 .05 10308 .0116 1200
RX 0 200 1700 1701 1899 1900 4200 4700
RY 1200 1160 1120 1119.4 1119 1120 1160 1200
KK 8c2
He 3
KK 8R4
RS 2 FLOW -1
RL 10 100
RC .05 .05 .05 7040  .0114 105
RX 0 100 1390 1720 2050 2380 3671 mn
RY 106 104 102 100.1 100 102 104 106
KK 804
KM SUB-BASIN 804
BA 5.64
LG .30 .27 6.50 .22 10.00
uI 309. 760.  1431. 1866, 2426, 3856. 3185. 2450. 1879. 1413,
Ul 778. 523. 356, 232. 95. 95. 95. 95. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 8c3
KC 2
KK 8r5
RS 1 FLOW -1
RL 10 100
RC .05 .05 .05 2765 0145 105
RX 0 100 959 1157 1355 1553 2413 2514
RY 106 104 102 100.1 100 102 104 106
KK 805
KM SUB-BASIN 805
BA 1.62
LG .28 .24 8.20 .10 13.00
u1 149. 560. 843. 1385, 1291, 876. 551. 244, 150. 56.
ui 40. 40, 0. 0. 0. e. 0. 0. 0. 0.
uI 0. 0. 0. 0. 0. 0. 0. 0 0. 0
KK acé
HC 2
KK 8ré
RS 3 FLOW -1
RL 10 100
RC 05 .05 .05 8045  .0099 105
RX 0 100 1309 1526 1742 1959 3168 3268
RY 106 104 102 100.1 100 102 104 106




HEC-1 INPUT PAGE 6

LINE 1+ PR Teveeens 2esanaan i T bevvvnns - T boeinren Tevevann . TR Ferenne 10
. 227 KK 806

228 KM SUB-BASIN 806

22¢ BA 47

230 LG 34 .31 4.40 .3 1.00

231 ul 35. 125. 197. 273. 416. 315, 229. 157. 75. 49.

232 ul 29. 11. n. . Q. 0. 0. 0. 0. .

233 ul 0. 0. 0. 0. 0. 0. 0. 0. c. 0.

234 XK co2

235 HC 2

236 KK D2

237 KM DIVERT FLOWS FROM BASIN 8 TO BASIN 9

238 DT DIv2

239 D1 5500 6730 8350 13460 24200

240 Do 0 400 1050 1900 3300

241 KK 87

242 RS 2 FLOW -1

243 RL 10 100

244 RC .05 .05 .05 6034  .0133 105

245 RX 0 100 2415 2648 2881 3115 5431 5531

246 RY 106 104 102 100.1 100 102 104 106

247 KK 807
. 248 KM SUB-BASIN 807

249 BA 2.54

250 LG .33 .27 5.7¢ 21 5.00

251 ul 140. 354. 667, 860. 1129. 1689. 1396. 1077, 822. 602.

252 ut 313. 234. 144. a3. 43. 43. 43. o. 0. 0.

253 u1 0. 0. g. 0. 0. 0. 0. 0. 0. 0.

254 KK 8C5

255 HC 2

256 KK 8Rr8

257 RS 1 FLOW -1

258 RL 10 100

a59 RC .05 .05 .05 4276 0112 105

260 RX 0 100 755 922 108¢% 1255 1911 201

261 RY 106 104 102 100.1 100 102 104 106

262 KK 808

263 KM SUB-BASIN 808

264 BA 31

265 LG .35 +31 3.80 .32 .00

266 ul 115, 348. 435, 186. 56. 14. 0. 0. 0. 0.

267 ut 0. 0. o. 0. 0. 0. 0. 0. 0. 0.




LINE

268
269
270

27
272
273
274
273
276
a7

278
279
280

281
282
283
284
285
285

287
288

289
290
291
292
293
294

295
296
297
298
299
300

30t
302
303

304
305
306
307
308
309
310

HEC-1 INPUT PAGE

1) J - P bevunann L S - Tieuun Y . Qeveras 10
KK 8C6

KM COMBINE FLOWS AT PUMP STATION SPILLWAY - PALOMA

HC 2

* BASIN NO. 9

KK 901
KM SUB-BASIN 901

BA  2.25 _

16 .35 .29 3.8 .27 1.00

Ut 135, 379, 683, 884, 1253. 1608. 1185. 901.  670.  383.
ur o 230.  156. 90. 41, 41, 41 0. 0. 0. 0.
m 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK RD2

KM RETRIEVE FLOW FROM BASIN 8 DIVERSION

DR DIV2

KK 9R1

RS 2 FLOW -1

RL 5 100

R .05 .05 .05 6285 .0127 105

RX 0 100 1740 2090 2440 2790 4440 4540

RY 106 104 102  100.1 100 102 104 106

KK 9c1

HC 2

* ROUTE W/ R2

KK 9r2

RS 2 FLOW -1

RL 5 100

RC .05 .05 .05 5030 .0119 105

RX 0 100 1812 2112 2412 2712 4425 4525

RY 106 104 102 108.1 100 102 104 106

KK 902

KM SUB-BASIN 902

BA 1.26

LG .35 .30 3.60 .29 .00

vl 249, 770. 1420, 1246, 718, 27s. 114. 43. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 9c2

KM COMBINE FLOWS AT CANAL FOR PONDING

He 2

* BASIN NO. 10

KK 1M

KM SUB-BASIN 1001

BA  4.63

LG .30 .25 7.60 A1 6.00

ut 204. 321. 791, 1050, 1260. 1552, 2145. 2483. 1899. 1567.
ur 1265, 1015, 721, 404, 339. 235. 203. 62, 62. 62.
uI 62. 62. 0. 0. 0. 0. 0. 0. 0. 0.




LINE

3

312
313
314
315
36
317
38

3¢
320

321
322
323
324
325
326

327
328
329
330
N
332

333
334
335
336

HEC-1 INPUT

)7 JAPURPR IR Zonvaens - J Y . L T Toavenee : T Peciaas 1¢
Ul 0. 0. 0. 0. 0. 0. 0. 9. 0. o.
KK 1002

KM SUB-BASIN 1002

BA 4.49

LG .32 28 5.90 .18 3.00

Ui 240. 558. 1100. 1417. 1805. 2678. 2673. 2015. 1572. 1215,
Ut 7B84. 418. 339. 240. 88, 74. 74. 74. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. c. 0. 0.
KK 10ct

HC 2

KK 10RY

RS 3 FLOW -1

RL 10 100

RC .05 .05 .05 8548  .0099 105

RX 0 100 1943 2240 2537 2834 L4677 ATt

RY 106 104 102 100.1 100 102 104 106

KK 1003

KM SUB-BASIN 1003

BA .29

LG .35 31 3.80 33 .00

Ui 378. 670, 98, 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK toc2

KM COMBINE FLOWS AT CANAL - SPILLWAY 5

He 2

2

PAGE &




HEC1 S/N: HMVersion: 6.00 Data File: PALOMADS.HC1

e e ok ok e e e A e ek e e v e e o e v e e Ve e e i iy e e v vie e v e e e o e e e e e s ol ol sle e e vl vie e e o e o ok o s e o

* * *
* LOOD HYDROGRAPH PACKAGE (HEC-1) % * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:59:01 * * (916) 756-1104 *
* * * *

e v vk vl ol e e v ok ol ol e e e e e v e A v o o T A O o e e o e ol e e e e e e o e ok ol e e e e W e ke S o o o e o ol e e e e e e e e e e o

GILA BEND CANAL FLOOD STUDY

FCOMC
18099 9-9-91
PALOMADS . HCY BASINS 7 - 10
6-HOUR STORM
710 OUTPUT COMTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
. IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENKELT
9 J INDEX STORM NO. 1
STRM 3.45 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
10 PI PRECIPITATION PATTERN
.01 M .01 .01 .01 .01 .0 .01 01 .01
. .01 01 .01 .01 .0t .01 .01 .0 01 .03
.05 A1 21 .30 .05 .03 .01 01 01 .01
01 .01 01 .01 0 01

13 JD INDEX STORM NO, 2




STRM 3.43 PRECIPITATION DEPTH

TROA .50 TRANSPOSITION DRAINAGE AREA

0 Pl PRECIPITATION PATTERN

‘Illl’ .01 .01 .01 .01 .01 .01 .01 .09 .01 .01

.01 .01 .01 M .01 .01 .0 .01 .01 .03
.05 .11 .21 .30 .05 .03 .01 .01 .0 .01
.0 .01 .01 .01 .01 .01

14 4D INDEX STORM NO. 3
STRM 3.38 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOSITION DRAINAGE AREA

15 Pl PRECIPITATION PATTERN
.01 .01 .00 .0 0 .0 .01 .01 .01 .01
.01 .01 .01 .01 01 .0 .01 .01 .03 .04
.06 .13 .15 .16 .10 .07 .04 .03 .02 .01
.01 .01 .01 .01 .01 .01

18 JO INDEX STORM NO. 4
STRM 3.18 PRECIPITATION DEPTH
TRDA 16.00 TRANSPOSITION DRAINAGE AREA

19 Pl PRECIPITATION PATTERN
.01 .01 .00 .01 01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .02 .03 .04
.05 .11 .12 13 .08 .07 .05 .03 .03 .02
.01 .01 .01 .01 .01 .01

<2 D INDEX STORM NO. 5 K

‘ STRM 2.79 PRECIPITATION DEPTH

TRDA 90.00 TRANSPOSITION DRAINAGE AREA

23 Pl PRECIPITATION PATTERN
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 . .01 .02 .02 .03 .04
.06 .09 .10 .11 .08 .06 .05 .03 .03 .03
.01 .01 .01 .01 .01 M

26 JD INDEX STORM NO. &
STRM 1.97 PRECIPITATICN DEPTH
TRDA 500.00 TRANSPOSITION DRAINAGE AREA

27 Pl PRECIPITATION PATTERN
.02 .01 0 010 .;m .01 .01 .01 .01 .01
.01 .01 .02 .02 .02 .02 .02 .02 .03 .05
.06 07 .07 .07 .07 .06 .05 .03 .03 .03
.02 .02 .02 .02 .02 .02




RUNQFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA 1N SQUARE MILES

. PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAX IMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 26-HolR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 7m 4392,  5.00 1043, 262. 262. 6.40
ROUTED TO 7R1 3958.  5.17 1008, 252. 252. 6.40
HYDROGRAPH AT 702 3943, 4,67 750. 188, 188. 4.32
2 COMBINED AT 71 5892, 4.83 1605. 404, 404. 10.72
ROUTED TO 7R2 5197, 5.33 1564, 392. 392. 10.72
HYDROGRAPH AT 703 1978.  5.17 526. 132, 132. l2.73
2 COMBINED AT co1 6490. 533 1951, 491. 1. 13.45
DIVERSION TO DIV1 1306,  5.33 375. 9%. 9. 13.45
HYDROGRAPH AT D1 5184. 5.33 1576, 397. 397. 13.45
ROUTED TO 7R3 4793,  5.67 1538, 386. 386. 13.45
HYDROGRAPH AT 704 3273. 4.50 611, 153. 153. 3.25

. 2 COMBINED AT 7c2 4951.  5.50 1973, 500. 500. 16.70
ROUTED TO 7RG 4263.  6.50 1649, 414, 414, 16.70
HYDROGRAPH AT 705 2466.  5.00 568. 142. 142, .
2 COMBINED AT s 4252.  6.33 1988, 507. 507. 20.41
DIVERSION TO DIVS 1145, 6.33 535. 136. 136. 20.41
HYDROGRAPH AT 05 3063.  6.33 1434, 366, 366. 20.41
ROUTED TO 7RS 2839, 6.33 1307. 331, 331, 20,41
HYDROGRAPH AT 706 2318.  4.33 329. B2. 82. 2.10

2 COMBINED AT 7C4 2833,  6.83 1500. 387. 387. 22.51
HYDROGRAPH AT RDS 1145, 6.33 535. 13&. 136. 20.41
ROUTED TO ™6 1070,  6.83 496. 127. 127. 20.41
HYDROGRAPH AT 707 928.  4.33 97. 24. 2. b4
2 COMBINED AT 7Cs 1717, 6.50 875, 225. 225. .64
. HYDROGRAPH AT 801 2960,  5.00 733, 184. 184. 3.38

ROUTED TO 8Rr1 2617. 5.00 611. 153. 153. 3.38




HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

ROUTED TO

KYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

802

8c1

8r2

803

RD1

8r3

acz

8R4

804

8c3

8RS

805

8C4

8r6

806

co2

DIv2

D2

8Rr7

807

8C5

8Rr8

808

8cé

901

RD2

9R1

oc1

9Rr2

g02

2266.

3107.

2888,

2424,

1306.

494,

4880.

3506.

4233,

5915.

5479.

2184,

6034.

4613.

607.

4623,

4619.

3756.

2159.

3946.

3424.

601,

3421,

1973.

1973,

1444,

1844.

4.33

4.83

5.00

5.00

5.33

5.67

5.00

5.50

4,83

3.17

5.17

4.50

5.17

5.67

4.67

5.67

5.67

5.67

6.00

4.83

5.83

6.00

4.17

6.00

4.83

5.67

A7

4.83

5.17

4,33

322,

803.

573.

375.

1379.

875.

953,

1639.

1473.

373.

1759.

1267.

1.

1317.

1316,

983.

456.

1291.

1067.

55.

1100.

389.

390.

273,

221.

80.

222.

201.

164,

4.

19.

345.

219.

239.

an.

368.

93.

440.

317.

329.

246.

114.

323.

267,

14.

275,

97.

98.

68.

55.

80.

22z2.

201.

144.

9%.

19.

345.

219.

239.

411.

93.

440.

317.

23.

329,

329.

246.

114,

323.

267.

14.

275.

9.

4.76
3.05
13.45
13.45
7.81
7.81
5.64
13.45
13.45
1.62
15.07
15.07
47
15.54
15.54
15.54
15.54
2.54
18.08
18.08
31
18.39
2.25
15.54
15.54
2.25
2.25

1.26




2 COMBINED AT oc2 1607. 4.83 454. 114. 114. .M

HYDROGRAPH AT 1009 3495. 3.00 936. 235. 235. 4.63
’_ HYDROGRAPH AT 1002 3528. 4.83 790. 198, 198. 4.49
2 COMBINED AT 10C1 6304. 5.00 1609. 404. 404. 9.12
ROUTED TO 10R1 4391, 5.50 1003. a51. 251. 9.12
HYDROGRAPH AT 1003 732. 4.00 54. 13. 13. .29
2 COMBINED AT 10c2 4391, 5.50 1040. 260. 260. 9.41

wh% NORMAL END OF HEC-1 *%*
Elapsed Time - 00:00:30.75 (30.75 Seconds}
NORMAL END OF HEC-1




HEC1 S/N: HMVersion: 6.00 Date File: PALOMA24.HC1

e T e TS A S e b e e : AT AW et e e e ok e e
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:58:25 * * (916) 756-1104 *
* * * *

He et s e i ok e i v e e de v el kol e el dedede e de S o e de de de st ke ve e e Federe i dede W e s e e i I A R i dede iR e e e e ke et sk

X X OXXMKKXX XXX X
X X X X X xX
X X X X X
JOOOCKX XXKX X XXXXX X
X X X X X
X X X X X X
X X O00KX  XXXXX XXX

Haestad Methods, Inc.

t Full Microcomputer Implementation

by 1

----------------- sasassssasnamana
BAssnssaenARBAURbddbriutrndiumEn

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1

. LINE iD....... Teeraaan R N Y CTTTTIY - Ty - A |
1 {] GILA BEND CANAL FLOCD STUDY
2 o] FCDMC
3 ID 18009 9-9-91
& ID PALOMAZ4 (HCT BASINS 7 - 10
5 ID 24-HOUR STORM
6 T 10 145
7 10 5
8 IN 30
9 JD 4.20 .01
10 PC .000 .005 . .0n 016 .22 .nzsg s035 041 .048 .056
" PC .068 071 .080 .08¢9 .098 .109 .120 .133 147 163
12 PC 181 -204 .235 283  .683 .733 772 799 .820 838
13 PC 854 .868 .880 891 .902 12 921 929 937 J945
14 PC 952 959 965 972 978 984 989 995 1.000
15 J0 3.9% 10.0
16 JD 3.86 20.0
17 Jo 3.78 30.0
18 JD 3.70 50.0
19 Jb 3.57. 100.0
* BASIN NO. 7
20 KK 701
21 KM  SUB-BASIN 701
22 BA 6.40
23 LG ]| .28 6.40 .21 7.00
24 ut 326. 690. 1436. 1862. 2327. 3226. 3956. 2959. 2363. 1841.
25 ur 1383, 743, 549, 377. ar2. 100. 100. 100. 100. 0.
26 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
27 (H 6. 0. 0. 0. ¢. - 0. 0. 0. 0. 0.
28 KK R1
29 RS 2 FLOW -1
30 RL 1 100
n RC .05 05 05 5531 .0908 165
32 RX ¢ 100 1259 1426 1592 1759 2917 3017
33 RY 106 104 102 100.1 100 102 104 106
34 KK 702
35 KM  SUB-BASIN 702
36 BA 4.32
37 LG .33 .27 6.70 .21 %.00
38 u1 303. 1083. 1702, 2357. (3598, 2722. 1977. 1357. 646, 426,
39 Ul 247. 93. 93. 93. 0. 0. 0. 0. 0. 0.
40 uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
41 KK 1
42 HC 2
43 KK R2
44 RS 2 FLOW -1
45 RL 1 100
4b RC .05 .05 .05 6034  .0066 105
. 47 RX 0 100 931 1064 1198 1331 2162 2262

48 RY 196 104 102 100.1 100 102 104 106




HEC-1 INPUT _ PAGE 2

LINE ¢ TP, PRS- . J PO NP T . R N . Y (N . D S [
49 KK 703
50 KM SUB-BASIN 703
51 BA 2.73
52 LG .30 .26 7.40 .18 10.00 -
53 ul 118. 173. 447, 596. 713. 870. 1174, 1482, 1154, 950,
54 ui m.. é27. 485, 279. 202. 167. 118. 72. 36. 36.
55 U1 36. 36. 36. 0. 0. 0. 0. 0. 0. 0.
56 Ui 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
57 KK co1 COMBINE FLCW PRIOR TO DIVERSION
58 HC 2
59 KK B1
60 KM DIVERT FLOWS FROM BASIN 7 TO BASIN 8
&1 DT Divi
62 DI 0 36 66 200 1600 2400 5000 8200
bG 0 0 0 40 240 460 1000 1800
64 KK 7R3 '
65 RS 2 FLOW =1 :
66 RL 1 100
67 RC .05 .05 .05 6537  .0153 105
68 RX 0 100 1308 1441 1575 1708 2917 3017
69 RY 106 104 102 100.1 100 102 104 106

® - - =

7 KM SUB-BASIN 704

72 BA  3.25

3 LG .28 .27 7.20 .20 12.00

7% Ul 249, 997. 1499. 2266. 2805. 1907. 1326, 688, 387,  221.
75 vl 76. 76. 76. 0. 0. 0. 0. 0. 0. 0.
76 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
77 KK 7c2

78 LK 2

79 KK R4

80 RS 6  FLOW -1

81 RL 1 100

82 RC .05 .05 .05 17600  .0153 105

83 RX 0 100 1973 2501 3029 3557 5431 5531

84 RY 106 104 162 100.1 100 102 104 106

85 KK 705

86 KM SUB-BASIN 705

87 BA 3.7

88 LG 34 30 4.50 .29 2.00

89 Ul 181, 351,  766.  993.  1231. 1605. 2245. 1781. 1426. 1129.
90 Ul 8%0. 590, 317. 278, 181, 109, 55, 55. 55. 55,
91 1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
92 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




HEC-1 INPUT PAGE 3

LINE ) | FR B Y. TP bevenn.. L N AT 8..... R - S 10

93 KK co5 COMBINE FLOWS PRIOR TO DIVERSION

94 HC 2

95 KK D5 DIVERSION @ SR 85, 705 TO 706 & 707

96 or DIV5

97 ol 0o 100 200 500 1800 2500 5000

98 . Da 0 a7 55 135 270 680 1360

9 KK ™5

100 RE 2 FLOW -1

101 RL 1 100

102 RC 05 05 05 5280 .0933 105

103 RX 0 100 3350 4050 4750 5450  B70D 8800

104 RY 106 104 102 100.1 100 102 104 106

105 KK 706

106 KM  SUB-BASIN 706

107 BA 2.10

108 LG .35 3 3.80 .33 .00

109 ur . 312, 1026. 1684. 2276,  1428. ™. 327. 151. 64, b4,
Mo ul e. 0. 0. 0. 0. 0. 0. 0. 0. 0.
M ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
112 KK 7cé o

113 KM COMBINE FLOWS AT CANAL NORTH OF SKI LAKE

114 HC 2

115 KK RDS

116 KM RETRIEVE FLOW FROM SUB-BASIN 705

v DR DIVS

118 KK RE

19 RS 2 FLOW -1

120 RL 1 100

121 RC .05 .05 .05 6034 (0149 105

122 RX 0 100 1490 1670 1850 2030 3420 3520

123 RY 106 104 102 100.1 100.1 102 104 106

124 KK 77

125 KM SUB-BASIN 707

126 BA «64

127 LG 39 34 4.20 42 00

128 U1 127. 3. 7e1. 633. 365. 140, 58. 22. 0. 0.
129 ul 0. Q. 0. 0. 0. 0. 0. . 0. 0.
130 KK 75

1314 KM COMBINE FLOWS AT CANAL SOUTH OF SK1 LAKE

132 HC 2

* BASIN NO, 8




LINE

133
134
135
136
137
138
139
140
141

142
143
144
145
146
147

148
149
150
151
152
153
154

155
156

157
158
159
160
161
162

163
164
165
166
167
168
169
170
17

172
173
174

HEC-1 INPUT

1 RO EUURURTT JORPUU: SUTUPTOY SUUUUUUE TOUTUPIY SUUUUURL ANPUPPIE  SUDTR - SRSP [

KK
KM
BA
LG
ut
ul
ul
ut
ut

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
U1
U1
uI

KK
HC

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
Ui
U1
ul
u1
ut

KK
KM
DR

&0

SuB-BASIN 801

3.38
.26
170.
2160,
297,
52.
0.

8R1
1

05
0
106

802

24
170.
1872.
27m.
52.
0.

FLOW

05

100
104

SUB-BASIN 802

1.38
.26
150,
185.
0.

8c1
2

8r2
1

.05
0
106

803

«24
481,
103.

0.

FLOW

.05
100
104

SUB-BASIN 803

3.05
31
156.
2004,
266.
48.
0.

RD1

D1V1

-
156.
1655.
256.
48.
0.

8.20
337.
1576.
2%4.
52.

-1
10
.05
350
102

8.30
97,
46.
0.

-1

10
.05
401
102

6.90
323.
1404.
162.
0.

0.

100

4724

450
100.1

.10
1061.
TR

100
4274
467
100.1

12.00
800.
1209.
166.
0.

.0269
550
100

2.00
1655.

0.

0246
533
100

7.00
738.
1065.
112.
0.

0.

919.
1039.

105
650
102

1558.
0.
0.

105
599
102

RETRIEVE DIVERTED FLOW FROM BASIN 7

900
104

1135.
.
0.

%00
104

960.
787.
48.
0.
0.

1192.
.
52.

1000
106

831.
0.
0.

1000
106

1111,

48.
.
.

1372.
568.
52.

534.
0.
0.

1288.
480,
48.
.

Q.

1790.
373.
52.

258.

0.

1678,
292,
48.
0.

c.

PAGE 4




HEC-1 INPUT : PAGE 5

LINE }( JURRUUN SR . S ¥ A, 5. - SURUUS ST . EUURRAPON - SO | 1

175 KK BR3

176 RS &  FLOM -1

177 RL 0 119

178 RC .05 .05 .05 10308 .0116 1200

179 RX 0 200 1700 1701 1899 1900 4200 4700

180 RY 1200 1160 1120 1119.1 1119 1120 1160 1200

181 KK 8c2

182 HC 3

183 KK 8R4

184 RS 2 FLOW -1

185 RL 10 100

186 RC .05 .05 .05 7040 .D114 105

187 RX 0 100 1390 1720 2050 2380 3671 3771

188 RY 106 104 102 100.1 100 102 104 1056

189 KK 804

190 KM  SUB-BASIN 804

191 BA  5.64

192 LG 230 .27 6.50 .22 10.00

193 ur 311, 311, 7B2. 1266, 1558. 1795, 2067. 2421. 327, 3932,

194 Ul 3412, 2833,  2475. 2101, 1793, 1523. 1198,  TTh.  550. 511,

195 ur  390. 311, 254, 95. 95. 95. 5. 95. 95, 85,

196 u o. 0. c. 0. 0. o. 0. 0. 0. 0.
. L oe7 U1 0. 0. 0. 0. o, 0. 0. 0. 0. 0.

198 KX 8c3

159 HC 2

200 KK 8RS

201 RS 1 FLOW -1

202 RL 10 100 _

203 " RC .05 .05 05 2765 0145 105

204 RX ] 100 §59 1157 1355 1553 2413 2514

205 RY 106 104 102 100.1 100 102 104 106

206 KK 805

207 KM  SUB-BASIN 805

208 BA  1.62

209 LG .28 .24 820 . .11 13.00

210 Ul 13, 265, 573, 742,  §21. 1223. 1656. 1294, 1038, 819,

211 U1 639. 405, 233, 195.  134. 7. a1. 41. 41, 4.

212 u1 ¢. 0. 0. 0. 0. 0. 0. 0. 0. 0.

213 v c. 0. 0. 0. 0. 0. o. 0. 0. 0.

214 KK 8c4

215 He 2




LINE

216
217
218
219
220
221

222
223
224
225
226
227
228
229

230
231

232
233
234
235
236

237
238
239
240
241
242

243
244
245
246
247
248
249
250
251

252
253

254
255
256
257
258
259

HEC-1 INPUT PAGE &
4/ JRRRP PRI PR SN SUTPRIPS . N - S (R B....... L I 10
KK 8Rré
RS 3 FLOW -1
RL 10 100
RC .05 .05 .05 8045  .0099 105
RX 0 100 1309 1526 1742 1959 3148 3268
RY 106 104 102 100.1 100 102 104 106
KK 806
KM  SUB-BASIN 804
BA 47
LG .34 3 4.40 31 1.0¢
ur 33. 45, 122. 164. 196. 237. 305. 415. 340, 277,
H 229. 187. 149. 99. 58. 54. 34. 30. 10. 10.
ul 10. 10. 10. 0. 0. 0. 0. . 0. 0.
uI 0. 0. 0. 0. 0. o. 0. 0. 0. 0.
KK ch2
HC 2
KK ne
KM DIVERT FLOWS FROM BASIN 8 TO BASIN 9
T DIV2
Dt 5500 6730 8350 13460 24200
DQ 0 400 1650 1900 3300
KK 8R7
RS 2 FLOW -1
RL 10 100
RC .05 .05 .05 6034 .0133 105
RX 0 100 2415 2648 2881 3115 5431 5531
RY 106 104 102 100.1 100 102 104 106
KK 807
KM  SUB-BASIN 807
BA 2.54
LG 33 .27 5.70 .21 5.00
u1 143. 143. 37. 590. 721, 833. 965. 1128. 1492. 1811,
ur 1503,  1261. 1099, 926, 792, 671. 486. 309. 246, 234.
U1 148. 143. 7. &4, 44, bh. 44, 44, 44, 0.
Uk 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 8¢5
HC 2
KK 8RB
RS 1 FLOW -1
RL 10 100
RC .05 .05 .05 4274 0112 105
RX 0 100 755 s22 1089 1255 1?11 2011
RY 106 104 102 100.1 100 102 104 106




LINE

260
261
262
263
264
265
266

267
268
269

270
2n
2r2
273
274
275
276

277
278
279

280
281
282
283
284
285

286
287

288
289
290
a9
292
293

294
295
296
297
298
299

HEC-1 INPUT

PAGE

IDuueeveeluneees2ereccssBusooeechhonnsosaBarsessabrocraeeloneesoBeesaess@iaaasall

3.80
341.
0.
0.

3.80
683,
90.
0.

.32
542.
0.
0.

27
884,
41,
0.

.00
377.

0.

1.00
1253.
41.
0.

242.

1608,
41,
0.

RETRIEVE FLOW FROM BASIN & DIVERSION

XK 808
KM SUB-BASIN 808
BA .31

LG .35 .31
u1 6.  220.
u1 0. 0.
ut 0. 0.
KK 8Cé

KM

He 2

* BASIN NO. ©

KK 90

KM  SUB-BASIN 901
BA 2.25

L6 .35 .29
uI 135. 379,
ut 230, 156.
u1 0. 0.
KK RD2

KM

DR DIV2

KK ORI

RS 2 FLOW
RL '

RC .05 .05
RX o 100
RY 106 104
KK sc

HC 2

* ROUTE W/ R2

KK 9R2

RS 2 FLOW
RL

RC .05 .05
RX 0 100
RY 106 - 104
KK 902

KM  SUB-BASIN 902
BA  1.26

LG .35 .30
ur 249, 770.
u 0. 0.

.05
1740
102

.05
1812
102

3.60
1420,

100.

6285
2090
100.1

100

5030

2112
160.1

.29
1246,
0.

.0127

2440
100

019
2412
100

.00
718.
0.

105
2790
102

105
272
102

276.
0.

COMBINE FLOWS AT PUMP STATION SPILLWAY - PALOMA

1185.
0.
0.

4440
104

4425
104

114.
0.

58. 2.
9. 0
0. 0.

0. é70.
0. 0.
0. 0.

4540

106

4525

106

43. 0.
0. 0.

15.

383.
0.
0.




LINE

300
30
302

303
304
305
306
307
308
309
310
n

312
313
314
315
316
37
318
319
320

321
322

323
324
325
326
327
328

329
330
33
332
333
334

335
336
337
338

HEC-T INPUT

PAGE 8

 { } PR - JU. SO bvrraene L T Guvrnnnn r SR 8....... - S 10

KK
KN

HC
*

KK
KM
BA
LG
U1
Ul
u1
LI}
U1

KK
KM

BA .

LG
Ul
Ut
u1
u1

uI

KK
HC

KK
RS
RL

RC .

RX
RY

KK
KM
BA
LG
Ui
[V}

KK
KM
HC
b4

9c2

COMBINE FLOWS AT CANAL FOR PONDING

2
BASIN NO, 10

1001

SUB-BASIN 1001
4.63
.30 .25 7.60

205. 205. 246,

.M
696.
2093,
353.
63,

100
8548
2240

100.1

33
222.
0.

6.00
8s5.
1827,
337.
63.
0.

3.00
175,
1486.

74.

0099
2537
100

.00
52.
0.

1012.
1641.
259,
63.
9.

1353.
1268.
T4
0.

105
2834
102

0.

COMBINE FLOWS AT CANAL - SPILLWAY 5

1973. 2536, 2522
816. 587. 363.
63. 63. 63.
0. 0. 0.
1002
SUB-BASIN 1002
4.49
.32 .28 5.%90
0240. 240. 561.
2854.  2319. 2005,
394. 250. 240.
74, 0. 0.
0. 0. 0.
1
2
10R1
3 FLOW -1
10
.05 .05 .05
0 100 1943
106 104 102
1003
SUB-BASIN 1003
.29
.35 | 3.80
225, m. 637,
0. 0. 0.
10c2
2

4677
104

0.
0.

1266.
1267.
205,
0.

0.

4777
106

0.
0.

2188,
485,
74.
0.

0.

1621.

2927.
412.
Th.
0.

0.

0.
0.




HECT S/N:

.t**tvm***wﬂru**wvmwuwt**tti*--tt**titttt*

SEPTEMBER 1990
VERSION 4.0

RUN DATE 11/25/1991

* 2 % % % * *

KMVersion: 6.00

FLOOD HYDROGRAPH PACKAGE (HEC-1)

TIME 16:5B:25

Data File: PALOMA24.HC1

* % ¥ * ¥ ¥ »

Ve 3t e 3 e 3 v e o e e e ok e e o i e 3 9 vl e e e e el de e el e dede e

GILA BEND CANAL FLOOD STUDY

FCOMC
18099 9-9-91
PALOMAZ4 . HC BASINS 7 - 10
24-HOUR STORM
710 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOY CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0000 ENDING TIME
TCENT 19  CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISE UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
- STORAGE VOLUME
SURFACE AREA

.17 HOURS
24.00 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

SR BB e v ok o e v i e e e e e A el e A e e R e

* ¥ ¥ % % ¥ #

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* % % % » %

S e v e 0 3 e e e W W e o ol ol o e ol ol ol e ol o o o e e

TEMPERATURE DEGREES FAHRERHEIT
9 J INDEX STORM NO. 1 )
STRM 4.20 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITICN DRAINAGE AREA
10 Pl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .60 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. i .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 00 - .00

.00 .00 . .00 .00 .01 01 .01 01 .01 01




01 .01 .01 01 .M .01 o2 .02 .02 .13

.13 A3 .02 .02 02 .0 01 .01 .01 01
.01 .01 .01 0 0 .01 01 .01 .01 .01
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 - ,00
.00 .00 .00 .00
15 40 INDEX STORM NO. 2
STRM 3.99 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .0D .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .0 01 .0 01 .01 .01
. .01 L1 01 010 L0 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .0 .01 .01 .01
.01 .01 .0 0 .0 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 00 - .00 .00 .00 .00
00 0 L00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .60 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00
16 J4D INDEX STORM NO, 3
STRM 3.86 - PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .60 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .o .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .0 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 A3 .02 .02 .02 .01 .01 .01 .01 .0
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 " .00 .00 .00
.00 .00 .00 .00
17 JD INDEX STORM HC. &
STRM 3.78 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
. o Pl PRECIPITATION PATTERN :
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .08 Nl .00 .00

.00 .00 .00 .60 .00 .00 .00 .00 .00 .00




.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 - .00
.00 .00 .00 .00 .01 .01 .01 .01 .01 .01
. .01 .01 .01 .04 .01 .01 .02 .02 .02 .13
: .13 13 .02 .02 .02 Y T Y .01 .01 .01
.01 .01 .01 .01 .01 .0% .01 .01 .01 .0
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 . .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 '
18 Ip INDEX STORM NO. 5
STRM 3.70 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA
0PIl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .01 .0 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 . .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
19 40 INDEX STORM NO. &
STRM * 3.57 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .01 .01 .0t
.01 .01 .01 0 o .01 .02 .02 .02 A3
.3 .13 .02 .02 .02 .01 .01 .01 .01 .01
.0 .01 .01 .01 .01 .01 .0 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00




RUNOFF SUMMARY
FLOW IN CUBIC FEEY PER SECOND

. TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX I RUM TIME OF

OPERATION STATION FLOW PEAK &-HOUR 24-HOUR T2~HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 701 4331, 12.83 . 937. 248. 248. 6.40
ROUTED TO 7R 3802. 13.17 906. 229. 229. 6.40
HYDROGRAPH AT 702 3689.  12.50 84T. 174, 174. 4.32
2 COMBINED AT B (o1 5948,  12.67 1531, 397. 397. 10.72
ROUTED TO R2 5074.  13.17 1493. 378. 378. 10.72
HYDROGRAPH AT 703 - 1713, 13.00 432, 116. 116. 2.73
2 COMBINED AT e 6562, 13.17 1881, 483, 483. 13.45
DIVERSION TO pIV1 . 1320, 13.17 . 361, 90. Q0. 13.45
HYDROGRAPH AT D1 5242, 13.17 1520. 393, 393. 13.45
ROUTED TO ™3 4761, 13.50 1482. 375. 375, 13.45
HYDROGRAPH AT 704 3037.  12.50 s10. 140, 140. 3.25

. 2 COMBINED AT 7c2 4935.  13.50 1934. 502. 502. 16.70
ROUTED 70 7RG 4193, 14,33 1605. 403. 403. 16.70
HYDROGRAPH AT 705 2241. 12.83 482. 123, 123. | 3.7
2 COMBINED AT co5 4260, 14.33 1998. 511, 511, 20.41
DIVERSION TO DIVS 1159, 14.33 - 543, _13§. 139, 20.41
HYDROGRAPH AT 5 3101, 14.33 1485, 2. 372, 20.41
ROUTED TO RS 2854.  14.67 1326. 336, 336, 20.41
HYDROGRAPH AT 706 2102.  12.33 264. 86. é6. 2.10
2 COMBINED AT 7c4 2854. 14,67 1543, 398. 98, 22.51
HYDROGRAPH AT RDS 159, 14.33 543, 139. 139. 20.41
ROUTED TO 7RG 1079.  14.67 503. 129. 129. 20.41
HYDROGRAPH AT 707 602, 12.33 . 18, 18. .64
2 COMBINED AT 7¢5 199, 14.67 618. 161. 161. 64

. HYCROGRAPRE AT 801 2902. 13.50 989. 268. 268, 3.38

ROUTED TO 8r1 2585.  13.67 825, 206, 206. 3.38




HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

3 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
DIVERSION TO
HYCROGRAPH AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

802
sc1
8R2
803
RD1
8R3
ac2
8R4
804
8c3
8RS
805
8c4
8R6
806
co2
DIvV2
D2
8R7
807
85
8RS
808
8cé
901
RD2
9R1
9c1
9R2

902

2176.
3057.
2742,
2453,
1520.

494,
5522,
4173.
4556.
7741,
7250.

2084.

6355.

421.
6434,

304.
613ﬁ.
5188.
2117,
5994.
5617.

506.

- 5417.

1699.

304.

1699.

1158.

1407,

12.67

12.67

12.83

13.50
13.17
13.67
13.50
13.83
13.33
13.50
13.67
12.83
13.50
1%.17
13.00
14.00
14.00
14.00
14.50
13.33
1%.17
14.50
12.33
14,50
12.67
14.00

17

12.67

13.00

12.17

416.
1230.
117,

798.

361.

1978.
1303.
1413,
2630.
2415.

493,

2858.

2185.
101.
2272,
35,
2238,
1787,
628.
2350.
2053.
67.
2114,
3.
35.

.

313,

202,

168.

110.

314.

279.

210.

18.

505.

326.

134.

725,

546.

25.

568.

560.

447.

164.

594.

513.

17.

529.

51.

42.

110.
314,
279.

210,

18.
505.
326.
3a2.

685,

134.
725.
546.
2.

568.

560,
447
164.
504.
513.

17.
529.

78.

51.

42.

1.38
4.76
4.76
3.05
13.45
13.45
7.81
7.81
5.64
13.45
13.45
1.62
15.07
15.07
47
15.54
15.54
15.54
15.54.
2.56
18.08
18.08
.31
18.39
2.5
15.54
15.54
2.25
2.25

1.26




2 COMBINED AT 9c2 1459, 12.33 367. 92. 92. 3.5

HYDROGRAPH AT 1001 3563. 13.83 1304. 341. 341, 4.63

. HYDROGRAPH AT 1002 3636.  13.50 1M20. . 287 287. 4.49
2 COMBINED AT 101 6699. 13.67 2404, 623. 623. 9.12
ROUTED T0 10R1 4885, 14.17 1555. 389. 389, 9.12
HYDROGRAPH AT 1003 629. 1247 6. 15, 15. 2
2 COMBINED AT 10C2 4885, 14.17 1614, 403, 403. 9.41

#¥k NORMAL END OF HEC-1 ww&
Elapsed Time - 00:00:32.47 (32.47 Seconds)
NORMAL END OF HEC-1




HECT S/N: HMVersion: 6.00 Data File: GTZWLROS.HCY

.*ﬁi*il‘ii**tI'*i***l'tittii**tt**iii***l‘tt* Pt A e e i v e e Ve ol ol e o e e e vl e i e e ol ke ok e e e S O e ek o
* w L] *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.$. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGIMEERING CENTER  *
* VERSION 4.0 * * 609 SECOND STREET ' *
* * v DAVIS, GCALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:58:06 * * (916) 756-1104 *
* L 4 o* *
e e e e o ok e o e o o i o o i vl ol ol o o e e o e e o S O e e e e e e v e e vie v S e e v Ve e v o e e e e o e e e e e e e e e e e e e

X X OXXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXX XXXX X XXXXX X
X X X X X
X X X X X X
X XOXXNXXXX  XXXXX XXX

by

z:: Full Microcomputer lmplementation
HH Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKM.

-

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHAHGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN77 VERSIOK
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC~1 INPUT PAGE 1

LINE 1 JRR, R - JRR:. SR S [ JP S, PR - RPN « IR |1
1 1o GILA BEND CANAL FLOODD STUDY
2 Ip FCDMC DSA #18099
3 i) 9-9-91
4 1D GTZWLLRG. HC BASINS 16 - 18
5 () 6-HOUR STORM
6 144 10 145
7 to 5
8 IN 15
9 o 3.45  0.01
10 pc L0000 L0088 .06 .025  ,033 .04 050 .058  .066 074
" pc 087 .09 .18 138 .216 377 .83% .11 931 950
12 PC .62 .72  .9B3  .991  1.000
13 b 3.43 0.50 -
14 D 3.38  2.80
15 PC  .000 .009  .016  .025  .034 042  .051 059 067 076
16 PC 087 100  .120  .163  .252 .451 .69  .837 .00  .938
17 PC 950 963 975  .988  1.000
18 b 3.18 160
19 PC  .000 .015  .020 .030 .048 063 076 .00  .105  .119
20 PC 135 L1527 W222 304 L4T2 6T0 796 BB 912
21 PC  .946 .90 973  .987 1.000
22 Jo 279 90.0
23 Pc  .000  .021 .035  .051 .07 087  ,105 .125  .143  .160
24 PC L17T9 .201 232 .2817 (366 500 658 773 B4 .888
25 PC 927 945 .94  .982 1,000
26 Jo  1.97 500.0
27 Pc L0000  .024 .043 059  .078 - .098 .119 141 162 186
28 PC  .212 .23¢ 271 32 408 .51 627 .T35 814 .BG4
29 PC .907  .930 .95  .977 1.000

* BASIN NO. 16
30 KK 1601
k1] XM SUB-BASIN 1601
32 BA  3.79
33 . LG 33 0 .30 5.80 .20 5,00
34 Ul 173, 291,  6B6. 907, 1097. 1364, 1955. 1998. 1536, 1260.
35 Ut 1009. 798,  510. 302, 267. 173. 119, 53. 55,  53.
36 1)} 53. 53. c. 0. 0. 9, o. 0. 0. 0.
37 ur 0. 0. 0. 0. . 0. 0. 0. 0. 0.
38 KK Dé DIVERT FLOW TO BASIN 17
39 DT DIV
40 bt 0 300 2500 3800 7850
41 pa 0 60 360 620 1520
42 KK 16R%
43 RS 3
44 RL
45 RC .05
4% RY D

&7 RY 106




LINE

48
49
50
51
52
53
54

55
56

57
58
59
60
61
62
63
65
&7
69

70
7

dRUAN

76

78

B0
B1
82
a3

g5

87

&%
20
o1

ID.ueeneatesneene2ervenSeeenenchocenesSnennssboneneac?

KK

BA
LG
U1
ul
ur

KK

HC .

KK
RS
RL
RC
RX
RY

KK

BA
LG
ut
ut
U1

KK
HC

KK
RS
RL
RC
RX
RY

KK
KM
BA
LG
u1
Ul
Ul
Ul

KK
RS
RL
RC
RX
RY

1602
1.62
.35

100.
154.

16C1

16rR2

.05
106
1603
56
.35
78.

0.

16c2

16R3

.05
0
106

1605

SUB-BASIN 1605

2.99
.35
115.
956.
35.
e.

16R4

.05

06

SUB-BASIN 1602

.32

298,

100.
0.

FLOW

.050
100
104

SUB-BASIN 1603

.33
264.
0.

FLOW

050
100
104

.32
115.
B04.

35.

0.

FLOW

.050

100
104

5.20
516.
36.
0.

.05
1032
102

4.80
414.
0.
0.

-1

.05
730
102

-1

.05
2190
102

HEC-1 INPUT

20
&75.
3.

100
6537
1182

100.1

.30
640,
0.

100
2765
830
100.1

.22
526.
556.

35.

100
9031
2406

100.1

.00
2.
31.

0092
1332
100

431,
0.

.0072
- 930
100

.00
639,
397.

35,

0099
2622
102

1142.
.
0.

105
1482
102

270.
0.
0.

105
1030
102

745.
238.
35.

105
2838
104

2614
104

113.
0.
0.

1660
104

4928
106

é12.
0.

2514
106

1769
106

1197.
163.
0,

5028

438. 218.
0. 0.
0. 0.
19. 17.
0. 0.
0. 0.
1445, 1144,
115. 89.
0. 0.
0. 0.

PAGE 2




LINE

92
93
o4
95
96
97
98

100

101
102
103
104
105
106

107
108
109
110
M
112

113

14 -

115
116
117
118

119
120
121

122
123
124
125
126
127
128
129
130

HEC-1 INPUT

 {» JAPR, PR - S P T

KK 1606
KM SUB-BASIN 1606
BA 2.06

LG 35 .33 4.90 .27 .00
ul 141. 477, 771. 1038. 1638, 137,

ul 144. 61. 43. 43. 0. 0.
ul 0. 0. 0. 0. - 0. 0.
KK 16C3

KC - 2

KK 16R5

RS 1 FLOW -1

RL 5 100

RC 05 -050 .05 2514 .008 105
RX 0 100 730 830 930 103¢

RY 106 104 102 100.1 100 102

KK 1604

KM SUB-BASIN 1604

BA 16 '

LG 35 33 4.80 .28 .00

Ul 446, 13200 74D, 159, 43. 0.
) 0. 0. 0. 0. 0. 0.
KK 1607

KM SUB-BASIN 1607

BA 36 '

LG .35 32 5.00 26,00

ur 206,  647.  S00. 148, 34. 0.
ut 0. 0. 0. 0. 0. 0.
KK = 16C4

XM SPILLWAY 11 - GETZWILLER

HC &

* BASIN NO. 17

KK 1701

KM SUB-BASIN 1701

BA  7.09

L6 .35 .32 4,80 .27 .00

u1 191. 191. 246, 655. 806. 954.
Ul 1935, 2408, 2270.  1896. 16685. 1500.
ul 678. 486, 338. I22. 314. 200.
ul 59. 59. 59. 59. 59. 59.
. u 0. 0. 0. 0. 0. 0.
* INSERT DIVERSION BLOCK,D4, HC1

* KK C1, KC 2, COMBINE D4 AND 1701

..... Y (RN . P YT T LU

1004.
0.

1660
104

1073,
1304.
191.
59.

726.
0.
0.

1760
106

1193.
1153.
185.
0.

0.

394.
0.
0.

0.
0.

1361.
1002.
59.
0.

0.

238.
0.
9.

0.
0.

1535.
891.
59.
0.

0.

PAGE 3




HEC-1 INPUT PAGE 4

LINE 1 TOUU VRO SR ST SUUPRTON. JOPY Sy AP - SO O [
131 KK RD4
132 KM RETRIEVE FLOW DIVERTED FROM BASIN 16
133 . DR DIV4
134 KK 17R1
135 RS ] FLOW ~1
136 R 5 100
137 RC .05 050 .05 17100 .0082 105
138 RX 0 100 2215 2415 2615 2815 4930 5030
139 RY 106 104 102 100.1 100 102 106 106
140 KK 17C1
141 HC 2
142 KK 17R2
143 RS 1 flow -1
144 RL 5 100
145 RC .05 050 05 2765 L0072 105
146 RX 0 100 107 1174 1340 1507 2414 2514
147 RY 106 104 102 100, 100 102 106 106
148 KK 1702
149 KM SUB-BASIN 1702
150 BA .50
151 LG .35 34 4.50 35 .00
. 152 ur 192, 579,  T25.  310. 9. 2. 0. 0. 0. 0.
153 u1 0. 0. 0. 0. 0. 0. 0. o. 0. 0.
154 KK 17C2
155 HC 2
* BASIN NO. 18 -
156 KK 1801
157 KM SUB-BASIN 1801
158 BA  1.64
159 16 .35 32 5.0 .22 .00
160 ul 91. 237. 441, 567, TS6. 1110.  879.  678. 514, 362.
161 Ul 186,  140. 9. 40, 28. 28, 28. 0. 0. 0.
162 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
163 KK 18R
164 RS 1 FLOW -1
165 RL 5 737.8
166 RC .05 .050 .05 2100 .0086 742
167 RX 0 150 300 320 360 380 520 570
168 RY 742 740 742.8 T737.8 T737.8 T42.8 740 742
169 KK 1802
170 KM SUB~BASIN 1802
m BA 21
172 LG 35 33 4,70 29 .00

. 173 Ul 162, 423. 158, 25, 0. 0. 0. 0. 0. 0.
174 Cw 0. 0. 0. 0. 0. 0. 0. 0. 6. 0.




HEC-1 INPUT ' PAGE S

' LINE | A | T - JORPUS: SUUUUY SN SO SPUE S . S 9......10
175 xx  18C1
176 KN SPILL-URDER
177 HC 2
178 2z




HECT S/N: HMVersion: 6.00 - Data File: GTZWLRO&.HCT
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U.S. ARMY CORPS OF ENGINEERS
KYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

RUN DATE 11/25/1991 TIME 16:58:06

* * % ¥ % * »
* % % % % % »
* * # % % * 2
* % % % * » %

e s e o v e vl S o e e e e e ol vl o R o o W e e e e e e e e e e e Fededede Wil R e i i b e ik el ARl e e ek ek

GILA BEND CANAL FLOOD STUDY
FCDMC DA #18099

9-9-91
GTZWLLRS.HCY BASINS 16 - 18
6-HOUR STORM
710 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

17 HYDROGRAPH TIME DATA

NMIN
. IDATE 1

10 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE

ITIME 0000 STARTING TIME
NG 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0000 ENDING TIME
1CENT 19 CENTURY MARK
COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE 24.00 KOURS

ENGLISH UNITS
DRAINAGE AREA

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
9 D INDEX STORM NO. 1
STRM 3.45 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
16 PI PRECIPITATION PATTERN
.01 .01 .01 .01 01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .03
. .05 1 .21 .30 .05 .03 0 .01 .01 .01
.0 .01 L0t 01 .01 .01

13 J0 INDEX STORM NO. 2




STRM 3.43 PRECIPITATION DEPTH

TROA .50 TRANSPOSITION DRAINAGE AREA
0 Pl PRECIPITATION PATTERN
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 1L I 1 .01 .01 .0 .01 .01 .03
.05 .1 .21 .30 .05 .03 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01
1% JD INDEX STORM NO. 3 :
STRM 3.38 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOSITION DRAINAGE AREA
15 el PRECIPITATION PATTERN
.0t .01 .00 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .0 .0 .01 .01 .01 .03 .04
.06 .13 .15 .16 .10 .07 .04 .03 .02 .01
.01 .01 .01 .01 .0 .01
18 Jb INDEX STORM NO. &
STRM 3.18 PRECIPITATION DEPTH
TROA 16.00 TRANSPOSITION DRAINAGE AREA
19 P1 PRECIPITATION PATTERN _
.01 .01 .00 .01 .01 .01 .01 .01 .01 .01
.01 .01 .0t .01 .0t .01 .01 .02 .03 .04
.05 A .2 .3 .08 .07 .05 .03 .03 .02
.01 .01 .0 .01 .0% .01
; 22 I INDEX STORM NO. 5
. STRM 2.79 PRECIPITATION DEPTH
TRDA 90.00 TRANSPGSITION DRAINAGE AREA
23 Pl PRECIPITATION PATTERN _ :
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .03 .04
.05 .09 .10 KT .08 .06 .05 .03 .03 .03
.01 .01 .01 .01 .01 .01
26 Jb INDEX STORM NO. 6
STRM 1.97 PRECIPITATION DEPTH
TROA 500.00 TRANSPOSITION DRAINAGE AREA
27 Pl PRECIPITATION PATTERN
.02 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .0t .02 .02 .02 .02 .02 .02 .03 .05
.06 .07 .07 .07 .07 .06 .05 .03 .03 .03
.02 .02 .02 .02 .02 .02




RUNOFF SUMMARY _
FLOW IN CUBIC FEET PER SECOND

. TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR WIM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK &-HOUR 24-KOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 1601 2619,  5.00 659. 165, 165. 3.79
DIVERSION TO DIV4 371. 5.00 938, 25, 25. 3.79
HYDROGRAPH AT D4 2247, 5.00 561. 1%, 141, 3.79
ROUTED TO 16RT M. 5.83 %7. 62. 62. 3.79
NYDROGRAPH AT 1602 1530.  4.67 287. 72. 72. 1.62
2 COMBINED AT 16C1 1265, 467 420. 120. 120. 5.41
ROUTED TO 16R2 997.  6.00 356. 89. 89. 5.41
WYDROGRAPH AT 1603 853.  4.50 104. 2. 26. 56
2 COMBINED AT 16C2 9%,  6.00 433, 108. 108. 5.97
ROUTED TO 1683 907.  6.00 384, %. 96. 5.97
HYDROGRAPH AT 1805 1772,  5.33 492. 123. 123, 2.9

.  RoutEd TO 6Re 1741, 5.50 a9 123, 123, 2.9
HYDROGRAPH AT 1606  1903.  4.67 329. 82. 82. 2.06
2 COMBINED AT 1603 2371. 4.8 752. 188. 188. 5.05
ROUTED T0 RS 2215,  S.17 706. 176. 176. 5.05
HYDROGRAPH AT 1606 1658,  4.17 127. 3. 32. .16
HYDROGRAPH AT 1607 922, 417 75. 19. 19. .35
4 COMBINED AT 16c4 2630,  5.17 w9, 2%, 270,  11.54
HYDROGRAPH AT 1701 2614,  5.83 951. 239, 239. 7.09
HYDROGRAPH AT RD4 7. 5.00 98. 25. 25, 3.79
ROUTED TO 7R 0. a7 0. 0. 0. 3.7
2 COMBINED AT 17¢1  26%.  5.83 951. 239. 239. 7.09
ROUTED TO 17R2 2396, 6.00 865. 216. 216. 7.09
HYDROGRAPH AT 1702 %0. &7 84. 21. 21. .50

. 2 COMBINED AT 17c2 2396,  6.00 921. 231, 231, 7.59

HYDROGRAPH AT 1801 1431, 4,83 277, 69, 9. 1.64




ROUTED TO 18R1 1298.  5.00 268. 67, 67. 1.64
HYDROGRAPH AT 1802 482, 4.17 35, 9. 9. .21

. . 2 COMBINED AT 18¢1 1298, 5.00 300. 7. 75. 1.85

*&% NORMAL END OF HEC-1 %¥w
Elapsed Time - 00:00:15.87 (15.87 Seconds)
NORMAL END OF KEC-1




HEC1 S/N: HMVersion: 6,00 Data File: GTZWLR24.HC1
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* L] - * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)} * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 w * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 w * 609 SECOND STREET *
* * - % DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:57:47 * * (916) 756-1104 *
* * * *

e e i el vk o ke ol v v ok o ke o o ke sl ol ol ol e sl e ol e e o e e e o Ve e e e Ve e e st v ke v e e el vl i s e e sl e e o e e el e ol e e e e ke e e e

X X OXKXXXXK  XMXXX X
X X X X X XX
X X X X X
X0 XXXX X XXXXX X
X X X X X
X X X X X X
X X X000 XXXKX XXX

Full Hicrocomputer_lmptementation

Haestad Methods, Inc.
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- ar se

e
srsesrssapanasesasnzeEsssnaEE
AR AR R R E R N R R R AL

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECI1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN?? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1

LINE () TR PR . A e, J PP . PO (. 8....... 9.00...10
. 1 ID GILA BEND CANAL FLOCD STUDY
2 ID FCDNC DEA #1B099
3 I 9-9-91
4 b GTZWLR24.HC1 BASINS 16 - 18
-] i 24-HOUR STORM
6 iv 10 145
7 10 5
8 IN 30 .
9 Jo 4.20 0
10 PC .000 .005 0N 016 .022 .028 .035 -041 048 056
1" PC .068 071 .080 089 .0%8 109 .120 .133 147 -163
12 PC . 181 204 .235 .2B3 663 735 .me 799 .820 .838
13 PC .854 .868 .880 891 902 912 .921 .929 937 945
1% PC .952 959 965 72 978 -984 939 .995 1.000
15 Jo 3.% 10.0
16 JD 3.8 20.0
17 ) 3.78 30.0
18 Jo 3.70 50.0
19 J0 3.57 100.0
* BASIN NO. 16
. 20 KK 1601
21 KM SUB-BASIN 1601
22 BA 3.79
23 LG .33 .30 5.80 .20 5.00
24 ur 173. 291. 686. 907. 1097. 1364, 1955. 1998. 1536. 1260.
. 25 Ul 1009. 798. 510. 302. 267. 173. 119. 53. 53. 53.
26 ul 53. 53. 0. 0. 0. 0. 0. 0. 0. 0.
27 ul 0. 0. a. 0. 0. 0. 0. 0. 0. 0.
2B KK D& DIVERT FLOW TO BASIN 17
29 DT DIvé
30 D1 0 300 2600 3800 7850
3 ba 0 60 260 620 1520
32 KK 16R1
33 RS 3 FLOW -1
34 RL 5 100
35 RC 05 05 .03 9051  .0088 105
36 RX 0 100 1815 2198 2581 2964 4678 4TTT
37 RY 106 104 102 100.1 100 102 104 106
38 KK 1602
39 KM SUB-BASIN 1602
40 BA 1.62 ‘
“ LG .35 .32 5.20 .20 .00
42 vl 100. 298. 516. &75. 992. 1142, 820. 612. 438, 218.
43 u1 154. 100. 36. 3. 31. 3. 0. 0. 0. 0.
&b ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




HEC-1 INPUT PAGE 2

LINE | ( T - S k. F [ SN TN . TR fSN . R TP
45 KK 16C1
46 HC 2
47 KK 16R2
48 RS 2 FLOW -1
49 RL 5 100
50 RC .05 .05 .05 6537  .0092 105
51 RX 0 100 1032 1182 1332 1482 2414 2514
52 RY 106 104 102 100.1- 100 102 104 106
53 KK 1603
54 KM SUB-BASIR 1603
55 BA .56
56 LG .35 .33 4.80 30 .00
57 u 78, 264 . 414, 640. W31, 270. 113. 64. 19. 17.
58 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
59 Ul 0. 0. 0. 0. 0. 0. 0. 0. a. 0.
60 KK 16C2
61 KC 2
62 KK 16R3
63 RS 1 FLOW -1
64 RL 5 100
65 RC .05 .05 .05 2765  .0072 105
. 66 RX 0 100 730 B30 930 1030 1650 1760
&7 RY 106 104 102 100.1 100 102 104 106
68 KK 1605
69 KM  SUB-BASIN 1605
70 BA 2.99 .
71 LG 35 32 5.10 .22 .00
72 ut 115. 115. 393. 526. 639. 745, 895. 1197, 1445. 1144,
73 ul 956. 804. 668. 556. 397. 238. 195. - 163. 115, 89.
74 ul 3. 35. 35. 3s. 35. 3. 0. 0. 0. 0.
7 uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
76 KK 16R4
44 ' RS 3 FLOW -1
78 RL 5 100
7 RC .05 -05 .05 9051 .0099 105 )
80 _ RX e 100 2190 2406 2622 2838 4928 5028
81 RY 106 104 102 100.1 102 104 106
g2 KK 1606
83 KM SUB-BASIN 1506
84 BA 2.06
85 LG .35 .33 4.90 .27 .00
86 ut 141, 477. 771. 1038, 1638. 1371. 1004. 726, 394, 238,
87 ut 164. 61. 43. 43. 0. 0. 0. 0. 0. 0.
88 V) 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




KEC-1 INPUT PAGE 3

. LINE 1, YO DU 2eeens P SR SR 5 erann BroveeverTumnnnn - S - SO |
89 KK 1603
90 e . 2
o1 KK 16RS
92 RS 1 FLoM -1
93 RL ' 5 100
9% RC .05 .05 .05 2514  .008 105
95 RX o 100 730 B30 930 1030 1660 1760
9 RY 106 104 102 100.1 100 102 104 106
o7 KK 1604
o8 KM SUB-BASIN 1604
% BA .18
100 LG .35 33 4.80 .28 .00
101 Ul 446, 1320. TAO. 159, 43, 0. 0. 0. 0. 0.
102 u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
103 KK 1607
104 KM SUB-BASIN 1607
105 BA .36
106 LG .35 32 5.00 .24 .00
107 Ul 206. é47.  500. 148, 3. 0. 0. 0. 0. 0.
108 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
109 KK 16C4

. 110 KM SPILLWAY 11 - GETZWILLER
11 HE 4

* BASIN NO. 17

12 KK 1701
113 KM SUB-BASIN 1701

1% BA  7.09

115 LG .35 .32 4.80 .27 .00

16 ur 191, 191, 246.- 655. 806,  954. 1073, 1193. 1361. 1535,
17 Ul 1935,  2408. 2270, 1896. 1665. 1500. 1304, 1153. 4002.  B91%.
118 Ul 678.  4B6. 338, 322, 314, 200, 191, 185, 59. 59,
19 uI 59. 59. 59. 59.  59. 59, 59. 0. c. 0.

120 u1 0. 0. 0. 0. 0. 0. 0. o. 0. 0.
* INSERT DIVERSION BLOCK,D4.HC1 :
* KK 1, HC 2, COMBINE D4 AND 1701

121 KK RD4

122 KM RETRIEVE FLOW DIVERTED FROM BASIN 16

123 DR DIV4

124 KK 17R1

125 RS 6 FLOW -1

126 RL . 5 100

127 RC .05 .05 -05 17100 .0082 105

128 RX 0 100 2215 2415 2615 2815 4930 5030

129 RY 106 104 102 100.1 100 102 104 106




LINE

130
131

132
133
134
135
136
137

138
139
140
141
142
143

144
143

146
147
148
149
150
151
152

153
154
155
156
157
158

159
160
161
162
163
164

165
166

PAGE 4

HEC-1 INPUT

 { JU te..o... I TOUTUURE: U S - T BevereraTurerassBucennaaferesa. il
KK 17t

HC 2

KK  17R2

RS 1 FLOM -1

RL 5 100

RC .05 .05 L5 2765 L0072 105

)] 0 100 1007 %174 1340 1507 2414 2514

RY 106 104 102  100.1 100 102 104 106

KK 1702

KM SUB-BASIN 1702

BA .50

LG 35 34 4.50 .35 .00

ur 192, 579.  725. 310, o4, 23. 0. 0. 0. 0.
ut 0. 0. 0. 0. o, 0. 0. 0. 0. 0.
KK 172

HC 2

* BASIN NO. 18

KK 1801

KM SUB-BASIN 1801

BA  1.64

16 .35 32 5.10 .22 .00 ,
ut 91, 237, 4. 567,  7S6. 1110, 879,  678. 514, 362,
UL 186, 140. . 40, 28. 28. 28. 0. 0. 0.
vl 0. 0. 6. - 0. 0. 0. 0. 0. 0. 0.
KK 1881

RS 1 FLOW -1

RL 5 737.8

RC .05 .05 05 2100 .0086 742

RX 0 150 300 320 360 380 520 570

’Y 742 740 742.8 T37.8 T737.8 7428 740 742

XX 1802

KM SUB~BASIN 1802

BA .21

LG .35 33 470 29 .00

ur 162,  423.  158. 25. 0. 0. 0. 0. c. c.
1) 0. 0. 0. o. 0. 0. 0. 0. 0. c.
KK 18C1

KM SPILL-UNDER




HECT S/N:

‘t**t****Il'l****tit****t*i‘it***t****

W ek e v o e e e i e o s e sl ol sl sk e ol o o ol ok e e e

710 QUTPUT CONTROL VARI
IPRNT
1PLOT

QSCAL

1T HYDROGRAPH TIME DAT
NMIN

IDATE 1
ITIME
NQ

NDDATE 2
NDTIME
ICENT

COMPUTATION INTER
TOTAL TIME B

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

TEMPERATURE
¢ Jo INDEX STORM NO. 1
STRM
TRDA
10 P1 PRECIPITATION PAT
.00 .00
.00 .00
‘III' .00 .00
' .00 00
.00 .00
.00 .00

HMversion: 6.00

Data File: GTZUWLR24.HC1

ek

)

* % % % *

*  FLOOD HYDROGRAPH PACKAGE (HEC-1

* SEPTEMBER 1990

" VERSION 4.0

w*

* RUN DATE 11/25/1991 TIME 16:57:47 *
®

*
WRRNK

GILA BEND CANAL FLOOD STUDY

FCOMC D&EA #18099

9-9-91

GT2ZWLR24 . HC1 BASINS 16 - 18
24-HOUR STORM

ABLES
5 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

A
10 MINUTES IN CMPUTATION INTERVAL
0 STARTING DATE
0000 STARTING VIME
145 NUMBER OF HYDROGRAPH ORDINATES
0 ENDING DATE
0000 ENDING TIME
19 CENTURY MARK

VAL .17 HOURS
ASE  24.00 HOURS

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

4.2C PRECIPITATION DEPTH
.01 TRANSPOSITION DRAINAGE AREA

TERN
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 01

00
00
00
00

.00

.01

.00
.00
.00
.00
.00
.01

e i o v o 0l Ao o o o ol oo e sl sl o e e o e o o e e e e

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

+ 2 % ® 3 % 2
® % % % % ¥ #*

e e e vl o oo e oo e e ol e i e e e el e

00 .00 .00
.00 .00 .00
00 .00 .00
00 .00 .00
.00 .00 .00

.01 .01 .01




.01 .01 .0 .01 .01 0 .02 .02 .02 13

A3 .3 .02 .02 .02 .01 01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
. .00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 :
15 40 INDEX STORM KO, 2
STRM 3.99 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA
0 Pl PRECIPITATION PATTERM
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .0 .01 .01 .01 .01 .01
.01 .0 .01 .01 .01 .01 .02 .02 .02 .13
A3 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 00 . .01 .01 .01 01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00
16 Jb INDEX STORM NO. 3
STRM 3.86 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION. DRAINAGE AREA
D Pl PRECIPITATION PATTERN
.00 .00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 A3
A3 A3 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 R 1 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
17 JD INDEX STORM NO. &
STRM 3.78 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
. 0 Pl PRECIPITATION PATTERM ]
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00




00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .01 .01 .01 .01 01 .01
. .01 .01 .01 .01 .01 01 .02 .02 .02 13
.13 .13 .02 .02 .02 .0 .01 .0 01 .0
0 .01 .01 .01 01 .0t .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .0D .00 .00 .00 .00 .00 .00 .60
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
18 &b INDEX STCRM NO. 5
STRM 3.70 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA
0 P! PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .60 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .60 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .60 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .0 .01 .01
.0 .01 0 .01 .01 .0 .02 .02 .02 .13
A3 .13 .02 .02 .02 .01 .01 0 .01 .01
.01 .01 0 .01 .01 .01 .01 .01 .01 .01
.00 - .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .08 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
19 D INDEX STORM NO. &
STRM 3.57 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA
0PI . PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 -.00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .01 .01 .01
.01 .01 .0 .01 .0 0 02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
01 .m .01 .01 .01 .01 .01 .01 .0 .01
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00




RUNOFF SUMMARY
FLOW 1IN CUBIC FEET PER SECOND

. TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF _ AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK &-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 1601 2383, 13.00 558. 145, . 145. 3.79
DIVERSION TO DIV4 332, 13.00 84. 22. 22. 3.79
HYDROGRAPH AT D4 2052. 13.00 474. 123, 123. 3.79
ROUTED TO 16R1 B67. 13.83 181, 45. 45. 3.79
HYDROGRAPH AT 1602 1265. 12.67 225. . 56. 56. 1.62
2 COMBINED AT 16c1 1268.  12.67 401, 100, 100, 5.41
ROUTED TO 1682 7. 13.83 285, 7. 7. 5,41
HYDROGRAPH AT 1603 57%. 12.33 7%. 19. 19. .56
2 COMBINED AT 1662 808. 13.17 356. 89. 89. 5.97
ROUTED TO 16R3 729. 13.33 316, 7. 7. 5.97
HYDROGRAPH AT 1605 ST, 1347 4ol 102. 102. 2.99

. ROUTED TO 16R4 1536, 13.33 406. 102. 102. 2.99
HYDROGRAPH AT 1606 1581.  12.50 264. 66. 66. 2.06
2 COMBINED AT 16C3 2288. 12.67 665.  166. 166. 5.05
ROUTED TO 1685 2048,  12.83 621, 155. 155. 5.05
HYDROGRAPH AT 1604 1001.  12.00 90, 23. 23. .16
HYDROGRAPH AT 1607 555.  12.00 S4. 13. 13. .36
4 COMBINED AT 16C4 2609, 12.83 1051. 263. 263. 11.56
HYDROGRAPH AT 1701 2573. 13.67 888. 223. 223. 7.09
HYDROGRAPH AT RD4 332, 13.00 8. 22, - 22. 3.79
ROUTED TO 17R1 0. A7 0. 0. 0. 3.7 .
2 COMBINED AT 1701 2573, 13.67 888, 223. 223. 7.09
ROUTED 0 17R2 2333, 13.83 03, 201. 201. 7.09
HYDROGRAPH AT 1702 602. 12.17 59. 15. 15. .50

. 2 coBINED AT A7c2 233, 1383 ESO. 215. 215. 759

HYDROGRAPH AY 1801 1144, 12.67 218. 54. 54. 1.64




ROUTED 10 18r1 1060. 12.83

HYDROGRAPH AT 1802 295.  12.00

. 2 COMBINED AT 18C1 1060.  12.83

*k% NORMAL END QF HEC-1 ¥
Elapsed Time - 00:00:16.26 (16.26 Seconds)
NORMAL END OF HEC-1

210.
25.

235.

52.

59.

52.

59.

"1.64
.21

1.85



HEC? S/N: HMversion: 6.00 Data File: BTTRFDOS.HC1

e o o v e e vk vl ol o e e S e e e e e e o T e e e e O e e e e e el e vt e e e e e e o vl ol vl ot oo o o ol e ol ol ool e ol sl e e e e o e o e e
* L 3 * R *
*  FLOOD HYDROGRAPH PACKAGE (WEC-1) * *  U.S. ARMY CORPS OF ENGINEERS  *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
*» VERSION 4.0 * * 609 SECOND STREET *
. » * DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 17:00:55 * * (916) 756-1104 "
o * * *
e e v e e e e e sk e e s vl e e o o e e ol e e e o e e o e Ve o e e e e e o ******I’*ﬂ*i************‘.'i‘*ﬁ***.ﬁ'******

X X XXOOK XXXXX X
X X X X X XX
X XX X %
KXY XXX X XNNXX X
X X X X X
X X X X X X

X X OO0KXXX  XXXXX XXX

:  Full Microcomputer Implementation

by
Haestad Methods, Inc.

LTI T T T
.
.

. w0
s BE 40 pa A e m
LU TR

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSTONS OF HEC-1 KNOWN AS HEC1 (JAN 73), KEC1GS, HECIDB, AND HECTKW.

THE DEFINITIONS OF VARIASBLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2B SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE ODIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1

LINE 10eeeseeatenenens F Y SO SRR SUDUUOY- SO SN : ST - SO [

. 1 N [ GILA BEND CANAL FLOCD STUDY
2 [ FCDMC
3 10 DEA #18099 9-9-91
& 1D BTTRFLDS.HCY BASINS 11 - 15
5 b 6-HOUR STORM
6 17 10 145
7 10 5
8 IN 15
9 JD 3.45 0.01
10 PC .000 .008 016 025 .033 .041 .050 .058 .066 074
T PC .087 099 .118 .138 .216 377 834 M 931 950
12 PC 962 972 983 291 1.000
13 o 3.43 0.50 )
14 J 3.38 2.80
15 PC .000 .009 016 025 034 042 051 059 067 076
16 PC .087 -100 -120 163 .252 451 694 837 .900 .938
17 P 950 963 975 .988  1.000
18 JD 3.18 16.0
19 PC .000 .015 .020 .030 .048 063 076 090 105 119
20 PC 135 .152 AT .222 304 472 470 196 .868 2
21 PC -S46 960 973 .987 1.000
22 JdD 2.7 90.0 .
23 PC .000 .021 .035 051 .07 .087 .105 125 143 . 160
24 PC 79 .201 .232 .281 354 500 658 T3 841 .888
25 PC .927 945 964 .982  1.000

JD 1.97 500.0.
PC .000 .024 043 .05¢9 .078 .098 119 141 .162 .186
PC 212 .239 27 321 408 515 627 .735 8.3 1 .B64

NN~
0 ~N o

29 PC .907 .930 954 977 1.000
* BASIN NO. 11

30 KK 1101

31 KM SUB-BASIN 1101

32 BA 5.20

33 LG 27 .24 8.20 <10 12.00

34 ur 254. 493. 1076. 1395. 1730, 2256. 3155. 2503. 2005. 1586,

35 ur 1251, 830. 445, 391. 254. 153. 78. 78. 78. 78.

36 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

37 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

38 KK 11R1

39 RS 8 FLOW -1

40 RL 5 100

41 RC .05 .05 .05 23885 .0155 105

42 RX 0 100 2961 350 4041 4581 Thbk2 7542

43 RY 106 104 102 100.1 100 102 104 106

44 KK 1102

45 KM SUB-BASIN 1102

46 BA 5.64

47 LG .34 .28 5.00 .22 2.00

48 Ul 214, 214. 734, 983. 1992, 1391. 1671. 2234, 2698, 2135,
. 49 ur  1784.  1501.  1243. 1037 741, 445, 363. 304. 214, 166.

50 uI 66. 66, 66. 66, 66. 66. 0. 0. 0. 0.

51 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.




LINE

52
53

54
55
56
57
58
59

60
-1
62
&3

65

&7

&9

70

AN

76

78

80
B1
82

gaen

87

89

Q0
il

HEC-1. INPUT

PAGE 2

T - . T N T TTIT T TTTr v I

KK
HC

KK
RS
RL
RC
RX

RY’

KK

BA
LG
U1
Ul
Ui

KK

HC

- KK

BA
LG
uI
Ul
u1

KK
RS
RL
RC
RX
RY

KK

BA
LG
ut
ur
Ul

KK
HC

111
2
11R2
1 FLOW -1
5 100
.05 .05 05 2300 .0130
0 100 2500 3000 - 3500

106 104 102 . 100.1 100

1103
SUB-BASIN 1103

.59 .

.35 .30 3.70 30 .00

64, 229. 348. 579. L62.

16. 0. 0. 0. 0.

0. 0. 0. 0. 0.
11c2

SPILLWAY 6 - STIEL #2
2
BASIN NO. 12
1201
SUB-BASIN 1201
4.06

27 .23 8.40 0% 14,00
201, 1071, 1659. 2339,  3455.
192. 89. 89, 89. 0.

0. 0. 0. 0. 0.
12r1

5 FLOW -1
5 100
.05 .05 05 13577 .0198
0 100 4800 5200 5600

106 104 102 - 100.1 100

1202
SUB-BASIN 1202
4.66 :

.33 .28 6.60 .19 4.00
296. 912. 1550. 2042. 3084.
416. 265. . 91. 91,

0. c. e. 0. 0.
12C1

2

105

4000
102

308.
0.

252¢.
0.
0.

105
6000
102

6400
104

168.
0.

10700
104

6500
106

81.
0.
0.

10800

106

1738.

42.
0.

1192.
0.

16.
a.

585.




LINE

92
93
94
@5
96
97

98

100
10
102
103

104
105
106
107
108
109
110
M
112

113
114

115
116
"7
L)
119
120

121
122
123
124
125
126
127

128
129
130

131
132
133
134
135
136
137

HEC-1 INPUT PAGE 3
(. JU T 2. I OO SO SN S SO : SO - I 10
KK 12R2A
RS 3 FLOW -5
RL 5 100
RC .05 .05 .05 8548 0294 105
RX 0 100 5358 5725 6092 6460 11717 11817
RY 106 104 102 100.1 100 102 104 106
KK  12R2B
RS 7 FLOW -1
RL 5 100 .
RC .05 .05 .05 20386 0133 105
RX ) 100 3447 3830 4213 4596 7945 B804S
RY 106 104 102 100.1 100 102 104 106
KK 1203
KM SUB-BASIN 1203
BA  8.89
LG .35 32 4.50 .3 .00
uI  277. 277. 604, 1050. 1330, 1538, 1733, 20206. 2376. - 3135.
ut  3509. 2835. 2421, 2137. 1823. 1576. 1349. 1082.  720.  490.
ur 461, 396. 2r7. 277, 114, 85, 85. 85. 85. 85.
ut 85. 85. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
XK 1202
HC 2
KK 12R3
RS 1 FLOW -1
RL 5 100
RC .05 .05 L05 2600  .0100 105
RX 0 50 95 1048 2001 2954 2999 3050
RY 106 104 102 100.1 100 102 104 106
KK 1204
KM SUB-BASIN 1204
BA .61 )
LG .35 .33 4.00 .35 .00
ur 112, 351, 636. - 626. 369,  152. 72. 20, 20. 0.
ut 0, 0. 0. 0. b. 0. 0. 0. 0. 0.
ur 0. 0. 0. 0. 0. o. 0. 0. 0. 0.
KK 12e3
KM SPILLWAY 7 - TILLEY #1
He 2
* BASIN NO. 13
KK 1301
KM SUB-BASIN 1301
BA  5.13
LG .31 31 5.70 .32 17.00
U1 235, 408,  945. 1247. 1509. 1895, 2750. 2628, 2042. 1667,
Ur 1329, 1039.  &11. 405, 333, 235, 125, 72. 72. 72.
vl 0. 0. 0, 0. 0. 0. 0. 0. 0.

2.




HEC-1 INPUT PAGE 4

LINE IDeovnneeturansniBinsivncBinvannsbosenracBeonseseBorsacealrencncsBraronssFueennsl
. 138 vl 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
139 KK 13R1
140 RS 7 FLOM -1
%1 AL, 1 100
1%2 RC .05 .05 .05 19108 .01 105
143 RX 0 100 1400 1640 1880 2120 3420 3520
144 RY 106 104 102 100.1 100 102 104 106
145 KK 1302
146 KM SUB-BASIN 1302
147 BA 5.98
148 LG 32 .31 5.50 .29 8.00
149 Ul 215.  215. 648.  §35. 1137. 1315, 1555. 1901. 26%4.  2492.
150 Ul 2000. 1723. 1444. 1219, 1029.  T35. 456,  368. 3335,  215.
151 ur 215, 9. 5. 66. 66. 66. 66.° 66, 0. c.
152 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
153 KK 130
154 HC 2
155 KK 13R2
156 RS 4  FLOW -1
157 RL : 1 100
158 RC .05 .05 .05 11314 0106 105
159 RX 0 100 1535 . 1685 1835 1985 3420 3520
. 160 RY 106 104 102 100.1 100 102 104 106
161 KK 1303
162 KM SUB-BASIN 1303
163 BA  4.43
164 L6 .29 .25 7.40 L4 9.00
165 ur  136. 136. 289. 509. 648, 751.  B4k.  981. 1141. 1503.
166 ur 1738, 1418, 1208. 1066. 914,  7B9.  675.  562. 386,  240.
167 ur 229, 212, 136, 136, 77. 42, 42. 42, 42. 42.
168 Ui 42, 42, 0. 0. 0. 0. 0. 0. 0. 0.
169 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
170 KK 1383
mn RS 6  FLOW -1
172 RL 1 100
73 RC .05 .05 .05 15085 .D113 105
174 RX 0 100 1535 1685 1835 1985 3420 3520
175 RY 106 104 102 100.1 100 102 104 106
176 KK 1304
177 KM SUB-BASIN 1304
178 BA  1.89
179 LG .26 .23 B.40 .09 13.00
180 ur 302, 979. 1649, 2053, 1248. 631, 275, 110, 59, 0.
181 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
182 u1 0. 0. 0. 0. 0. 0. o. 0. 0. 0.




" WEC-1 INPUT PAGE 5

. LINE  {/ JER : PO S K bevunnen B eneene S TeveareaBrvcanns L B 1]
183 KK 13R4
184 RS 9  FLOM -1
185 RL 1 100
186 RC .05 .05 .05 24640 0187 105
187 RX 0 100 2164 2397 2630 2863 4927 5028
188 RY 106 104 102 100.1 100 102 104 106
189 KK 1305
190 KM SUB-BASIN 1305
91 BA  6.26
192 LG .32 .31 5.50 .28  5.00
153 ur 291, S04, 1167. 1541, 1864, 2341. 3397. 3246, 2522.  2059.
19 Uyl 1642. 1283,  755.  500.  411. 291, 154. 89. 89. 89.
195 ut a9. 0. c. 0. 0. 0. 0. 0. 0. 0.
196 ut 0. 0. 6. 0. 0. 0. 0. 0. 0. 0.
%7 KK 3 * COMBINE PRIOR TO DIVERSION
198 HC 4
199 KK D3
200 KM DIVERT FLOW TO BASIN 14
201 DT DIV3
202 bl 0 340 2080 3700 10420 20400
203 pa 0 110 670 1170 5850 40770
. 204 KK 13R5A
205 RS 7 FLOW -1
206 RL o1 100
207 RC .05 .05 .05 18857 0117 105
208 RX 0 100 . 3749 4099 4449 4799  B44E  B548
209 RY 106 104 102 100.1 100 102 104 106
210 KK 13RSB
21 RS 5  FLOW -1
212 RL 1 100
213 RC .05 .05 .05 4582 .0110 105
214 RX 0 100 2976 3171 3366 3561 6437 6537
215 RY 106 104 102 100.1 100 102 104 106
216 KK 1306
217 KM SUB-BASIN 1306
218 BA  3.32
219 L6 .32 .27 7.10 A7 9.00
220 Ul 188, 489, 909, 1170. 1560. 2289. 1813. 1399. 1060.  747.
221 Ul 38.  290.  188.  83. 58. 58. 58. 0. 0. o.
222 ul 0. 0. 0. 0. 0. 0. 0. c. 0. 0.
223 KK 13R6A _
224 RS B FLOW -1
225 RL 1 100
226 RC .05 .05 .05 22628 L0124 105
. 227 RX 0 100 3749 4099 4490 4799  B44E  B548

228 RY 106 104 102 100.1 100 102 104 106




HEC-1 INPUT PAGE &

. LINE TR, P S E SR, brvennns LT NSO SO O O |
229 KK 13R6B
230 RS 5 FLOW -1
231 RL 1 100
232 RC .05 .05 .05 14080 .01 105
233 RX D 100 2976 317% 3366 3561 6437 6537
234 RY 106 104 102 100.1 100 102 104 106
235 KK 1307
236 KN SUB-BASIN 1307
237 BA  9.10
238 LG .35 34 4.00 .35 .00
239 ur 222, 222, 222, 641,  B4D. 104. 1162. 1280. 141B.  1609.
240 ur  1783. 2164, 2732, 2789. 2336. 2043. 1838. 1670. 1464, 1312.
241 Ul 1146. 1043, 824,  628.  393.  386. 365. 319, 222, 222,
242 ur 200, 68,  68.  6B.  68. 68. &8, 68, 68. 68.
243 ul éa. 0. 0. 0. 0 0. 0. 0. 0. 0.
204 1} 0. 0. 0. 0. 0 0. 0. 0. 0. 0.
245 KK 13C2
246 HC 3
247 KK 1387
248 RS 1 FLOW -1
249 RL 1 100 :
250 RC .05 .05 .05 2200 .0055 105
. 251 RX 0 100 725  B42 958 1075 1700 1800
252 RY 106 104 102 100.1- 160 102 04 106
253 KK 1308
254 KM  SUB-BASIN 1308
255 BA .30
256 LG .35 35 4.10 40 .00
57 ur 154, 485, 375, 111, 25. 0. 0. 0. 0. 0.
258 u 0. 0. 0. 0. . oO. 0. 0. 0. 0. 0.
259 KK 13C3
260 KM SPILLWAY 8 - TILLEY #2
261 HC 2

* BASIN NO. 14

262 KK 1401
- 263 KN SUB-BASIN 1401
264 BA 2.38
265 LG .28 .28 6.80 .20 13.00
266 uz 155. . 494, 823. 1093. 1694. 1638. 1193, 873. 575. 274,
267 u? 198. 115. 48, 48. 48, 0. Q. 0. 0. 0.
268 u: 0. 0. 0. 0. . 0. 0. 0. 0. 0.
269 KK 14R1A -
270 RS 3 FLOW -1
2n RL 5 100
. an RC 05 05 05 9051  .0088 105
273 RX 0 100 3644 4064 44384 4904 8448 8548

274 RY 106 104 102 100.1 100 102 104 106 .




HEC-1 INPUT PAGE 7

LINE  { TS DRSNS SRR SO S - S SO Teeeanas . FO 9.....10
275 KK 14R1B
276 RS 6  FLOW -1
277 RL 5 100
278 RC .05 .05 .05 16342 0098 105
27 RX 0 100 1515 1678 1842 2005 3420 3520
280 RY 106 104 102 100.1 100 102 104 106
281 KK 1402
282 KM SUB-BASIN 1402
283 BA  7.54
284 L6 .35 32 410 32 .00
285 Ul 145.  145.  145.  145.  47?6.  539.  638. 708,  788.  839.
286 Ut 912, 997. 1097,  1199. 1420, 1699, 1919. 1691.  1486.  1340.
287 Ul 1231, 1145, 1040, 943, 862, 783,  710. 642,  531.  417.
288 ur 290. 257, 247. 238, 230.  145.  145.  145.  136. 45.
289 u1 45. 45. 45, 45. 45. 45, 45. 45. 45. 4.
290 u1 45, 0. 0. o. 0. 0. 0. 0. 0, 0.
291 u1 9. 0. 0. 0. 0. 0. 0. 0. 0. 0.
292 KK RD3
293 KM RETRIEVE DIVERTED FLOW FROM BASIN 13
294 DR DIVZ
295 KK  14R2A
296 RS &  FLow -1
. 297 RL 5 100
298 RC .03 .04 05 17850 0112 105
299 RX o 200 3645 4065 4485 4905  B45D 8550
200 RY 106 104 102 1001 100 102 104 106
301 KK 14R2B
302 RS 6 FLOW -1
303 RL .8 100
304 RC .05 .04 .05 17600 .0099 - 105
305 RX 0 100 1515 1678  1B42 2005 3420 3520
306 RY 106 104 102 100.1 100 102 104 106
307 KK 14C1
308 HC 2
309 KK 14R3
310 RS 1 FLOW -1
N Rt 5 100
312 RC .05 .05 .05 2200 .01 105
313 RX 1] 160 1365 1455 1545 1635 25900 3000
34 RY 106 104 102 100.1 100 102 104 106
315 KK 1403
316 KM SUB-BASIN 1403
317 BA .28
318 LG .35 35 4.10 .36 .00
. _ 319 Ul 243, 635, 237, 38, 0. 0. 0. 0. 0. 0.

320 uI 0. 0. 0. 0. 0. 0. 0. g. . 0. 0.




HEC-1 INPUT PAGE 8

LINE 1 PR ToreneeaZoreeassduinnnnn [ SR FUUUU SUR SRR SOURN - SO |
321 KK 14C2

322 KM SPILLMAY © - THE NECK

323 KC 2

* BASIN NO. 15

324 KK 1501
325 KM SUB-BASIR 1501
326 BA 8.79
327 LG 3 30 5.70 .27 - 5.00
328 ur 32, 312. 917, 1362.  1638.  1889. 2231, 2697, 3692, 3709,
329 Ut 2962. 2535, 2149. 1813, 1521, 1953, 721, 540,  5%2, 323,
330 ur 32, 148, 9. 96. 96. 96. 9. 9. 0. 0.
KXy ul1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
332 KK 1502
3313 KM SUB-BASIN 1502
334 BA  1.02
335 LG .35 32 490 .26 .00
336 uI 70. 243, . 388, 520, 825, &53. 478,  337. 171. 109.
337 Ut 68. 21. 21, 21. 0. 0. 0. 0. 0. 0.
338 ) 0. 0. 0. c. 0. 0. 0. 0. 0. 0.
339 KK 15C1
340 He 2

. 341 KK 15R1
342 RS 10 FLOW -1
343 RL 1 100
344 RC .05 .05 .05 27657  .0101 110
345 RX 0 100 2592 2058 3325 3% 6184 6285
346 RY 106 104 102 100.9 100 102 104 106
347 KK 1503
348 KM SUB-BASIN 1503 -
349 BA 5.18
350 LG .33 .31 5.60 0 .21 4.00
351 uI 143, 143, 206,  496. 615,  T2T.  B15. 912, 1047, 1197,
352 Ut 1543. 1838. 1594, 1352, 1197.  1069. 923. B815. 707. 600,
353 U1 439, 281, 249,  235.  1B6. 143. 143, 72. bh, . 4é.
354 i} 44, 44, 44, 4. 4. &4, 0. 0. 0. 0.
355 uI G. g. a. o. g. 0. 0. . 0. 0.
356 KK 15C2
357 He 2
358 KK 15R2A
359 RS 2 FLOM -1
360 RL 1 100
361 RC .05 .05 .05  &537 .0092 105
362 RX 0 00 1107 4207 1307 1407 2414 2514
353 RY 106 104 102 100.% 100 102 104 106




LINE

364
365
366
367

349

370
37
372
373
374
375
376
377

378
e

380
381
382
383
384
385

386

387
388
389
390
391
392
393

394
395
396
397
398
399
400

401
402
403
404
405
406

HEC-1 INPUT
1 FOP [ S J beneenan Beeraenn 6..... Y PPN . N T
KK 15828
RS 3 FLOW. -1
RL 1 100
RC .05 .05 .05 8548  .0094 105
RX 0 100 427 417 527 sr7 905 1005
RY 106 104 102 100.1 100 102 104 106
KK 1504
KM SUB-BASIN 1504
BA .80
LG .33 32 5.10 .21 .00
ul 42. 95. 1%90. 245. 310. 450. 485. 362. 285, 221.
ul 152. 7. 65. 42. 22. 13. 13. 13. 13. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15C3
HC 2
KK 15R3
RS 2 FLOW ~1
RL 1 100
RC .05 .05 05 5531 .0108 105
RX 0 100 1032 1182 1332 1482 2614 2514
RY 106 104 102 100.1. 100 102 104 106
KK 1505
KM SUB-BASIN 1505
BA 3.13
LG .28 .27 7.00 .19 11.00 ‘
Ul 151. 285. 630. 820. 1009. 1304, 18580. 1528, 1220. 9.
ul 768. 538. 292. 249. 155. 114. 46, 46. 46, 46.
un q. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. e. 0. 0. 0. 0. 0.
KK 1506
KM SUB-BASIN 1506
BA 4,46
LG .27 26 7.60 16 13.00
Ul 238. 553.  1090. 1404. 17B9. 2654, 2649. 1998. 1558, 1204.
ut 7. 414, 33¢6. 238, 87. 73. 73. 3. 0. 0.
Ui 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15R4
RS 3 FlLOW -1
RL 1 100
RC .05 .05 05 8297  .0241 105
RX 0 100 2468 3001 3535 4068 6437 6537
RY 106 104 102 100.1 100 102 104 106

PAGE 9




HEC-1 INPUT PAGE 10

. LINE IDsevsvealoviaans TP U SO S USRI AP . R SR, 1]
407 KK 1507
408 KN SUB-BASIN 1507
405 BA  2.49
410 LG 32 29 6.40 .22 4.00
411 U1 530, 1620. 2996, 23B5. 1309,  467. 186, . 89. 0. 0.
412 ur 0, 0. 0. 0. 0. 0. 0. 0. 0, 0.
413 KK 1504
414 KC 3
415 KK 15RS
416 RS 7 FLOW -1
4“7 RL 1 100
418 RC .05 .05 05 20114 0149 105
4“9 RX 0 100 3074 3874 4674 S4T4  B44B 8548
420 RY 106 104 102 100.1 100 102 104 106
421 KKk 1508
422 KM SUB-BASIN 1508
423 BA  5.48
424 LG .35 34 4.20 .35 .00
425 ' Ul 24D, 365. 920,  1223. 1464. 1796, 2441, 2968, 2286. 1889.
426 Ur  1527. 1235. 915.  521.  405.  30B.  240. 110, 7. 73.
427 u1 73, 73. 0. c. 0. 0. 0. 0. 0. c.
. 428 Ul 0. 0. 0. . 0. 0. 0. 0. 9. 0. 0.
429 KK 15C5
430 HC 2
431 KK  15R6
432 RS 7 FLOW -1
433 - RL _ 1 100
434 RC .05 .05 .05 20617  .0107 105
435 RX 0 100 2115 2465 2815 3165 5180 5280
436 RY 106 104 102 100.1 100 102 104 106
437 KK 1509
438 KM SUB-BASIN 1509
439 BA  3.93
440 Le .35 34 4.30 .32 .00
441 Ul 150, 150, 515,  690.  837. 976. 1173, 1568. 1893. 1498,
462 Ul 1252. 1054, B76, 728. S520. 312, 286, 213. 150. M7
443 u1 46. 46. 46. 46. 46. 46, 0. 0. 0. 0.
YA u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
445 KK 15C6
446 HC 2
447 KK 15R7A
448 RS 2 FLOW -1
449 RL 1 100
. 450 R& .05 .05 .05 6285 .0095 105
. 451 RX 0 100 508 588 568 748 1157 1257

452 RY 106 104 102 100.1 100 102 1064 106




LINE

453
454
455
456
457
458

459
460
461
462
463
464
465

466
467

468
469
470
LY4
472
473

474
475
476
477

478

479
480

481
482

483
484
485
486
487
488

489
490
491
492
493
494
495
496

HEC-1 INPUT
[ JOPFI - N Y . . - . [ TTLETS: ITTTTTTS JPP i
KK 15878
RS 3 FLOW -1
RL t 100 _
RC .05 .05 05 7542 0106 105
RX 0 100 805 938 1072 1205 1911 201
RY 106 104 102 100.1 100 102 104 106
KK 1510
KM SUB-BASIN 1510
BA W71
LG 35 34 4.30 .32 .00
Ul 39. 96. - 184, 237, 308. 464, 404. 311. 238. 179.
ut 99. 86. 45. 29. 12. 12. 12. 12. 0. 0.
Ul 0. 0. 0. 0. 0. 0. 0. 0. a. 0.
KK 15c7
HC 2
KK 15rR8
RS 3 FLOW -1
RL 1 100
RC 05 .05 05 7291 .0082 105
RX 1) 100 1032 1182 1332 1482 2414 2514
RY 106 104 102 100.1 100 102 104 106
KK 1511
KM SUB-BASIN 1511
BA .48
LG .35 .33 4.90 27 .00
ut 67. 222. 355. 520. 336. 200, a3. 41. 14. 14,
ut 0. 0. 0. 0. 0. 0. 0. 0. - Q. 0.
Ut 0. 0. 0. Q. 0. 0. 0. 0. 0. 0.
KK 15c8
HC 3
KK 15R9
RS 4 FLOW -1
RL 1 100
RC .03 .05 05 12571 L0095 105
RX 0 100 1017 1w 1337 1497 2414 2514
RY 106 104 102 100.1 100 102 104 106
KK 1519
KM SUB-BASIN 1519
BA 94
LG 35 .33 4.70 .30 .00
ul 42. 69. 166. 219, 264. 326. 461. 503. 384. 316.
u1 254. 204, 138. 76. 69. 43, 3. 13. 13. 13.
ut 13. 13. 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. e. 0. 0. 0. 0. 0. 0. 0.

PAGE 11




LINE

497
498

499
500
501
502
503
504

505
506
507
508
509
510
51
512

513

514
515
316
517
518

519
520
521
522
523
526
525
526
527

528
529

530
EX Y
532
533
534
535

536
537
538
539
540

PAGE 12

HEC-1 INPUT
11/ JORUE IR S beeerann - SO, Bernnane r Biiiennn - T 10
KK 15C13
He 2
KK 15R17
RS 1 FLOW ~1
RL ' 1 100 :
RC .08 .05 .05 2262 0066 105
RX 0 100 1510 1676 1843 2009 3420 3520
RY 106 104 102 100.1 100 102 104 106
KKk 1512
KM SUB-BASIN 1512
BA  2.90
L6 32 30 6.10 .25 5,00
Ul 146, 287, 6T7. 9. 993. 1332, 1768. 1375, 1103, 869.
Ul 675. 418,  248.  203. 144, 84. 4. 44. 45, 44,
ur 0. 0. 0. 0. 0. 9. 0. 0. 0. 0.
ur 0. 0. 0. 0. 0. 0. 0. 0. 0, 0.
KK 15R10
RS 12 FLOW -1
RL 1 100
RC .05 .05 L05 33691 L0119 105
RX 0 100 2059 2362 2666 2969 4928 . 5028
RY 106 04 102 100.1 100 102 104 106
KK 1513
KM SUB-BASIN 1513
BA  6.67
L6 .35 35 4.00 .36 .00
ur 184,  1B4.  266.  639.  T9L.  936. 1049, 1174. 1348, 1541.
ur 1987, 2367, 2053. 1741, 1541. 1377, 1189. 1049, 9N, 772,
Ur 565, 362,  320.  302. 240. 184, 184, 92, 56. 56.
uI 56. 56. 56. 56. 56. 56. 0. 0. 0. 0.
u1 0. 0. 0. 0. 0. 2. 0. 0. 0. 0.
KK 15C9
HC 2
KK 15R11A
RS [4 FLOW =1
RL 1 100
RC .05 .05 .05 12571 .DO%S 105
RX 0 100 2818 3118 3418 3718 6437 6537
RY 106 104 102 100.1 100 102 104 106
KK 15R118B
RS 4 FLOW -1
RL 1 100
RC .05 .05 .05 12571 .0095 105
RX 0 100 1842 2290 2738 3186 4928 5028




HEC-1 INPUT PAGE 13

LINE {1 DN DY SN ST SN FUUUOY. FUNI ST SUUURI - SO 10
542 KK 1514

543 KN SUB-BASIN 1514

544 BA  2.42

545 L6 .30 . .29 6,50 26 9,00

546 Ul 315, 1066, 1668. 2580, 1737, 1091. 455, 259, 77. 69.
547 u1 0. 0. c. 0. 0. 0. 0. o. 0. 0.
548 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
549 KK 15R12

550 RS 11 FLOW -1

551 RL 1 100

552 RC .05 .05 .05 30422 L0131 105

553 RX 0 100 2345 2625 2905 3185 5431 5531

554 RY 106 104 102 100.1 100 102 104 106

555 KK 1515

556 KM SUB-BASIN 1515

557 BA  5.40

558 LG 35 35 4.00 .36 .00

559 UL 148, 148,  206. . S11.  &31.  747.  838.  934. 1074, 1220.
560 Ut 1574, 1880, 1682. 1422, 1254, 1123. 973.  B60. 745, 639,
561 Ut 477, 319, 261. 243, 212,  148.  148. 97. 45, 45.
562 ul1 45, 45, 45. 45. 45, 45. 0. 0. 0. 0.
563 ul 0. 0. 0. 0. 0. 0. 0. 0. D. 0.
564 KK 15C10

565 HC 2

566 KK 15R13A

567 RS 6  FLOW -1

568 RL 1 100

569 RC .05 .05 .05 16594 ,0096 105

570 RX 0 100 2818 3198 3418 3718 6437 6537

571 RY 106 104 102 100.1 100 102 104 106

572 KK 15R138

573 RS 4 FLOM -1

574 RL 1 100

575 RC .05 .05 .05 12573 0095 105

576 RX' 0 100 1842 2290 2738 3186 4928 5028

517 RY 106 104 102 100.1 100 102 104 106

578 KK 1516

579 KM SUB-BASIN 1516

580 BA  1.89

581 LG .30 26 T7.30 A7 11,00

582 UL 188.  490. 1045. 1736, 1488, 1003. 598. 271. 155, 4.
583 Ul 49, 0. 0. 0. 0. 0. 0. 0. 0. 0.

584 ul 0. 0. . 0. 0. 0. 0. 0. 0. 0.




LINE

585
586
587
588
s8¢
590

591
592
503
594
595
596
s97
598

599
600

601
602
403
604
605
606

607
608
609
610
611
612

613
614
615
616
617
618
619
620
621
622

623
624

625
626
627
628
629

630 .

HEC-1 INPUT
D....... | PO 2iiinen . SO [ SOPUOREN. S T ZTTT 3
KK 15R%4
RS 5 FLOW -1
RL 1 100
RC .05 .05 .05 15588 .0128 105
RX 0 100 127 151 1756 1996 3168 3268
RY 106 106 102 1001 100 102 104 106
KK 1517
KM SUB-BASIN 1517
BA 1.5 :
L6 .35 .35 4.00 .36 .00
ur 73, 137.  304. 396, 4B7. 629, 898,  T73T.
ur o 37, 260, 1. 120, 75, 55, 22, 22,
ul 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. - O 0. 0. 0. 0.
KK 15C11
He 2
KK 15R15A
RS 8 FLOW -1
RL 1 100
RC .05 .05 .05 22628 .0097 105
RX 0 100 2818 3118 3418 3718 6437 6537
RY 106 104 102 100.1 100 102 104 106
KK 15R15B
RS 4 FLOW -1
RL 1 100
RC .05 .05 .05 12571 .0095 105
RX 0 100 1842 22900 2738 3186 4928 5028
RY %06 104 102 100.1 100 102 104 106
KK 1518
KM SUB-BASIN 1518
BA 6.6
L6 .35 .35 4.00 .36 .00
ur 167, 167. 167. 528, 669.  T9T. 904,  993.
Ul 1433, 1833, 2160. 1907, 1630,  1445. 1312, 1149,
Ul 797.  671. 485, 312, 292.  275.  240.  167.
U1 5. 51, 5%, 51, Si. 51, 51. 51,
ut 0. 0, 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. o. 0. 0. 0.
KK 15012
HC 4
KK 15R16
RS 1 FLOW -1
RL 1 100
RC .05 .05 .05 2514 .0080 105
RX 0 100 806 939 1072 1205 1911 201
RY 106 104 102 100,t 00 102 104 106

PAGE 14

P - S 10
S88. 468.
22. 22.
0. 0.

0. 0.
1109.  1256.
1021. 902,
167. 137.
51. 0.
0. 0.

0. c.




HEC-1 INPUT PAGE 15

LINE {1 S Teveren % T SR I SN SO SUUUTL SO - SRR - OO i
631 KK 1521

£32 KM SUB-BASIN 1521

633 BA .34

634 LG .35 35 4.10 37 .00

635 U 275. 720, 268, 43. 0. . 0. 0. 0. 0. 0.
636 U1 0. 0. 0. 0. 0. 0. 0. n. 0. 0.
837 KK 15C14

638 ™ SPILMAY 10 - BUTTERFIELD

639 He 3

640 KK 1520

641 XM SUB-BASIN 1520

642 BA 1.09

643 LG .35 .32 5,20 .20 .00

644 Ul 51. 1. 208, 273. 332, 420. 611.  551.  432. 350,
645 ut 279,  213. 118, 87. 5. 51. 19. 16. 16. 16.
646 ul 16. 0. 0. 0. 0. 0. 0. 0. 0. 0.
647 u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
648 KK  15R18

669 RS 1 FLOW -1

650 RL 1 100

651 RC .05 .05 .05 1760 0114 105

652 RX ] 100 1385 1635 1885 2135 3420 3520

&53 RY 106 104 102 1001 100 102104 106

654 KK 1522

655 KM SUB-BASIN 1522

656 BA .27

657 LG .35 32 5.10 .22 .00

658 ul 125,  397. 356, 124 29. 0. 0. 0. 0. 0.
659 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 9.
660 KK 15C15

661 HC 2

662 2z




HECt S/N:

.:*!mi:**ti*****n-vmt***t*ttt***t**iwt****t*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990

RUN DATE 1172571991 TIME 17:00:55

HMversion: 6.00

Data File: BTTRFDD&.HCY

FededeAr e v v e v vl i ol e v el et el ol e e sle ke e sk v o e e v e e o

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*
*
* VERSION 4.0
*
*
"

el e e ol i e e e o e ok e e ol v ol e e e ol e o e e e et de e

* % % % * & %
* * * % % % »

GILA BEND CANAL FLOOD STUDY

FCDMC
DEA #1809% g-9-91
BTTRFLD6.HC1 BASINS 11 - 15
6~HOUR STORM
710 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

17 HYDROGRAPH TIME DATA

KMIN
. IDATE t
ITIME

NG
NDDATE 2
NDTIME
ICENT

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

10 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE
0000 STARTING TIME
145 NUMBER OF HYDROGRAPH ORDINATES
0 ENDING DATE
D000 ENDING TIME
19 CENTURY MARK

A7 HOURS
24.00 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHELT
9 J0 INDEX STORM NO. 1
STRM 3.45 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
10 PI PRECIPITATION PATTERN
.01 01 .01 01 .01 .01 01 .01 .01 .01
.0 -0 .01 N 0% .0t .01 B .01 .03
. .05 <1 21 .30 .05 .03 .01 0 .01 01
01 .01 01 .01 .01 01

13 JD INDEX STORM NO. 2

® ¥ * % % & »

WA NN dedewr Wi ek W A ke A i R o ke e s dr e i e



STRM 3.43 PRECIPITATION DEPTH

TROA .50 TRANSPOSITION DRAINAGE AREA
¢ Pl PRECIPITATION PATTERN , :
. .0 .01 .01 01 .01 .01 .01 .M .01 01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .03
.05 N1 .21 30 .05 .03 .01 .01 .01 .0
.01 .01 .01 .01 .01 .01
14 b INDEX STORM NO. 3
STRM 3.38 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOSITION DRAINAGE AREA
15 P1 PRECIPITATION PATTERN
.01 .0 .00 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .03 .04
.06 A3 .15 .16 .10 .07 .04 .03 .02 .01
.01 .01 .01 .01 .01 .01
18 INDEX STORM WO. &
STRM 3.18 PRECIPITATION DEPTH.
TRDA 16.00 TRANSPOSITION DRAINAGE AREA
19 PI PRECIPITATION PATTERN
.01 .01 .00 .0t .01 .01 .01 .01 .04 .01
.01 .01 .01 .01 .01 .01 .01 .02 03 04
.05 K1 .12 .13 .08 07 .05 .03 .03 .02
.01 .01 .01 .01 .01 .0
22 Jp INDEX STORM NO. 5
. STRM 2.79- PRECIPITATION DEPTH .
TRDA $0.00 TRANSPOSITION DRAINAGE AREA
23 Pl PRECIPITATION PATTERN
.01 .0 01 .o .01 .0t .01 .01 .0t .01
.01 .01 .01 .01 .01 .01 .02 .02 .03 04
.06 .09 .10 .11 .08 .06 .05 .03 .03 .03
.01 .01 .01 .01 .0 01
26 40 INDEX STORM NO. & . _
STRM 1.97 PRECIPITATION DEPTH
TRDA 500.00 TRANSPOSITION DRAINAGE AREA
27 Pl PRECIPITATION PATTERN
.02 01 L0 .01 .01 .01 01 .01 .01 .01
.01 .01 .02 .02 .02 .62 .02 .02 .03 .05
.06 07 .07 .07 .07 .06 .05 .03 .03 .03
;02 .02 .02 .02 .02 .02

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERC
WARNING EXCESS AT PONDING LESS THAN 2ERQ FOR PERIOD. EXCESS SET TO ZERO




 RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

. ' TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAX I MUM TIME OF

OPERATION STATION FLOW PEAK &-HOUR 24-KOUR 72-HoUuR AREA STAGE MAX STAGE
HYDROGRAPH AT 1101 4392,  5.00 - 1126. 282, 282. 5.20
ROUTED 70O 11R1 740.  6.83 131, 33, 33. 5.20
HYDROGRAPH AT 1102 3191, 5.33 908. 227, 227. 5.64
2 COMBINED AT 1101 2898,  5.33 923. - 281, 231. 10.84
ROUTED TO 1R2 2587.  5.50 788. 197. 97. 0.8
HYDROGRAPH AT 1103 856.  4.50 111, 28. 28, .59
2 COMBINED AT 11c2 2623, 5.3 857. 214, 214, 11.43
HYDROGRAPH AT 1201 4539, 4.67 933. 234. 234, 4.06
ROUTED TO 12R1 2637. 5.33 486. 122. 122. 4.06
HYDROGRAPH AT 1202 390, 4.67 781. 95,  195. 4.66
2 COMBINED AT 1201 4342, 5.7 1156. 289, 289. 8.72

. ROUTED TO 12R2A 3521, 5.50 859. 215. 215, 8.72
ROUTED TO 12rR28 1065.  7.00 223, 56, 56. 8.72
HYDROGRAPH AT 1203 3348, 5.67 1094, 274, 274. 8.89
2 COMBINED AT 1202 2921. 5.7  1105. 276. 276. 17.61
ROUTED TO 1283 23¢9, 5.83 817. 204. 204. 17.61
HYDROGRAPH AT 1204 937.  4.33 104, 2. 26. .61
2 COMBINED AT 12¢3 2369.  5.83 arg. 220, 220. 18.22
HYDROGRAPH AT 1301 3158.  5.00 . 830. 209.  209. 5.13
ROUTED TO 13R1 218. 6,33 677, 169. 169. 5.13
HYDROGRAPH AT 1302 2915. 5.3 282, 223, 223. 5.98
2 COMBINED AT 13C1 3400. 6.00 1387. 353. 353. 11.11
ROUTED TO 1382 3063.  6.67 1305. 330. 330. 1.1
HYDROGRAPH AT 1303 2501,  5.67 867. 219. 219. 443

. ROUTED TO 1383 2137, 6.50 7. 9s. 195, 4.43

HYDROGRAPH AT 1304 2820. 4.33 450. 113. - 113, - 1.89




ROUTED TO

HYDROGRAPH

4 COMBINED

AT

AT

DIVERSION TO

HYDROGRAPH
ROUTED TO
ROUTED TO
HYDROGRAPH
ROUTED TO
ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
ROUTED TO
ROUTED TO
HYDROGRAPH
HYDROGRAPH
ROUTED TO
ROUTED TO
3 COMBINED
ROUTEC TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
HYDROGRAPH
2 COMBINED

ROUTED .TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

13RG

1305

3

DIV3

D3

13R5A

13R5B

1306

13R6A

13R6B

1307

13cz

13r7

1308

13c3

1401

14R1A

14R1B

1402

RD3

14R2A

14R28

14c1

14R3

1403

14c2

1501

1502

15¢1

1581

1353.

3634.

5332.

2276.

3060,

2647,

23%6.

2874.

1404,

956.

2675.

2859.

2809.

633.

2805.

2353.

941,

90,

2001,

2276.

848,

261,

1999.

1795.

r02.

1791.

3983,

1121.

4174,

2600.

5.83

5.00

6.33

6.17

6.33

7.50

8.33

4,83

6,50

7.83

6.00

8.33

8.50

4.17

8.50

4L.67

5.50

7.7

6.67

8.83

6.67

6.83

417

6.83

5.33

4.67

5.33

7.33

322.
895,
2632.
975,
1657.
1369,
1218.
626;
412.
329.
1045.
1797.
1779.
49.
1777,
469,
175.
13.
928.
975.
216.
51.
1113,
982,
-1
991,
1208,
181.
1325,

972.

80.

225.

675.

249.

426,

349.

313.

157.

103.

82.

265.

§10.

505.

12.

S09.

118.

44,

240.

249.

54.

13.

287.

251.

13.

- 258.

304,

45,
334.

244.

80.

225.

675.

249,

426.

349,

313.

157.

103.

82.

265.

510.

505.

12.

509,

118.

44,

240.

249,

54.

3.

287.

251,

13.

258.

304.

45.

334.

244.

1.89
6.26
23.69
23.69
23.69
23.69
23.69
3.32
3.32
3.32
9.10
36.11
36.11
.30
36.41
2.38
2.38
2.38
7.54
23.69
23.69
23.69
9.92
9.92
.28
10.20
8.79
1.02
9.81

9.81




HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
ROUTED TC
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
I COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT

1503

15c2

15R2A

15R2B

1504

15C3

15R3

1505

1506

15R&

1507

15C4

15R5

1508

15C5

15R6

1509

15C6

1SRYA

15R78

1310

15C7

15R8

1511

15¢8

13RS

1519

15013

15R17

1512

2280.

3043,

2766,

2607,

71,

2605.

24%90.

2424.

3706.

3159,

3137.

4822,

3345.

276%.

3415,

2677.

1972,

2672,

2410.

2304.

657,

227s.

2154,

712.

3347.

3115,

693.

3100.

3038.

2034.

5.83

717

T.67

8.17

4.83

8.17

8.50

5.00

4.83

5.33

4.33

5.7

6.50

5.17

6.33

7.67

5.33

7.67

8.17

8.50

4.83

8.50

.00

4.50

8.83

.67

5.00

9.67

9.83

3.00

as2.

1544,

1497,

1457,

150.

1499.

1444,

596.

874.

768.

424,

1569.

1125.

1587.

1269,

541.

1560.

1445.

. 1384.

121,
1383.
1323,

87.
2156.
2035,

156.
2029.
1992.

473.

210.

405,

393.

383.

I8.

410.

3oz,

150.

220.

192.

106.

395.

281,

.

401.

323.

135.

422,

392.

375.

30.

389.

369.

22.

613.

572.

39,

590.

378.

118.

210,

405,

393,

383.

&0,

392.

150,

220.

192.

106,

395.

281,

m.

401,

323.

135.

422,

392.

375.

30.

389.

369.

22.

613.

572.

39.

590,

578.

118.

5.18

14.99

14.99

14.99

.80

15.79

15.7¢

3.13

4.46

4.46

2.49

10.08

10.08

5.48

15.56

15.56

3.93

19.49

19.49

19.49

N

20.20

20.20

36.47

36.47

9%

37.41

37.41

2.90




ROUTED TO 15R10 615. 8.00 214. 53. 53. 2.90

HYDROGRAPH AT 1513 2247. 5.83 795, 195. 1%9. &.67

. ' 2 COMBINED AT 15C9 2097. 5.83 874. 225. 225. 9.57
ROUTED TO 15R11A 1565. 6.83 T4, 184. 184. 9.57
ROUTED TO 15R118 1051%. 8.17 312, 131. 131. 9.57
HYDROGRAPH AT 1514 2734. 4.50 426. 107. 107. 2.42
ROUTED TO 15r12 767 6.83 229. 57. 57, 2.42
HYDROGRAPH AT 1515 1877. 5.83 667. 167. 167. 5.40
2 COMBINED AT 15C10 1754. 5.83 798. ¢ 201, 201. 7.82
ROUTED ¥O 15R13A 1304. 7.50 &10. 154. 154. 7.82
ROUTED TO 15R138 916. 8.83 426. 107. 107. 7.82
HYDROGRAPH AT 1516 2339. 4.50 383. 96. 96. 1.89
ROUTED 7O 15R14 1188. 5.50 293. 3. 3. 1.89
HYDROGRAPK AT 1517 1054. 5.00 226. 56. 56. 1.51
2 COMBINED AT 15C11 1643. 5.50 479, 120, 120, 3.40

. ROUTED TO 15R15A 7. 7.50 283. . . 3.40
R-OUTED 70 15R158 3s2. 9.33 143. 3s. 36. 3.40
HYDROGRAPH AT 1518 2079. 6.00 784. 198. 198. 6.61
4 COMBINED AT 15¢12 1487. 6.00 1026. 297. 297. 27.40
ROUTED 1O 15R16 1420. 6.17 1010, 292. 292. 27.40
HYDROGRAPH AT 1521 791, 417 57. 14, 14. .34
3 COMBINED AT 15C14 2960. 9.83 2096. 662. &62. 65.15
HYDROGRAPH AT 1520 914. 5.00 201. 50. 50. 1.0;
ROUTED TO 15r18 843. 5.17 193. 48. 48. 1.09
HYDROGRAPH AT 1522 607. 4.17 51. 13. 13. .27
2 COMBINED AT 15C15 843, 5.17 241. 60. | 60. 1.36

_*** NORMAL END OF HEC-1 *#»
Elapsed Time - 00:01:14.59 (74.59 Seconds)
ORMAL END OF HEC-1




HEC1 $/M: HMVersion: 6.00

e e v ke e et v o o ol o o o o o W e e o ol v S ok e

‘OCD HYDROGRAPH PACKAGE (HEC-1)
SEPYEMBER 1990
VERSION 4.0

RUN DATE 11/25/1991 TIME 16:59:35

* % % % * * »

* * ¥ ¥ *

e 20 e v e el o e o o o sk oo e o e e e i e e ol ol e e e ke e sl e o

Data File: BTTRFD24.HC1

X X OXXXKNXX  XKHXX %
X X X X X XX
X X X X X
WHAKKXK XNXX X XXX X
X X X X X
X X X X X X
X X OOOKKXK 000K B

by

s Gy we wr = e

:  Full Microcomputer Implementation @
H Haestad Methods, Inc. :

28 g8 exr wd 32 sp 83 2k wp

LL TR T}

S et e e e e ke e e e e e e v e e e e i e e dede dede dede ook

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

# & 2 % %+ % »
 * % % * % %

Ve B e e Yo et e e e e ol e o the ke ol o o o e el ol ol e o ol e e e

37 Brookside Road * Waterbury, Connecticut 05708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBWERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION




HEC-1 INPUT ' PAGE 1

LINE IDiseeectecenseeorancasBearronsboncanscBecasnsebooreenaloescraeBenreneaPancnn .10
1 10 GILA BEND CANAL FLOOD STUDY

2 ) FCDMC

3 o DEA #13099 9-9-91

4 ) BTTRFD24.HC1 BASINS 11 - 15

5 I 24-HOUR STORM

6 I 10 145

7 10 5 '

8 IN 30

9 H 420 .01

10 PC  .0DO .005 .011 .01 .022 .028 .035 .041  .048  .056
n PC  .068 071 .080 .08 .098  .109 .120 .133 .17 .163
12 PC  .181  .206 .235 .283 .63 .735 .72 .79 .820  .838
13 PC .854 .868  .830  .891  .902 .92  .921  .929  .937 .95
% PC  .952  .959  .965  .S72  .9TB .84  .989  .995 1.000

15 o 3.9  10.0

16 Jo 3.8 20.0

17 o 378 30.0

18 o 370  50.0

19 o 3.57  100.0

* BASIN 8O. 1%

20 KK 101

21 KM SUB-BASIN 1101

22 BA 5.20

23 LG 27 .24 8.20 10 12.00

24 Ul 254, 493. 1076, 1395, 1730. 2256. 3155. 2503. 2005. 1586.
25 ur 1251, 830. 445, 391. 254, 153. 78. 78. 78. 78.
26 ut 0. 0. 0. 0. 0. 0. c. 0. 0. 0.
27 Ut 0. 0. 0. 0. 0. 0. 0. ‘0. 0. 0.
28 KK 1R

29 RS 8 FLOW -1

30 RL 5 100

5 RC .05 .05 .05 23885 .0155 105

32 RX ] 100 2961 3501 4041 4581 T442 7342

33 RY 106 104 102 100.1 100 102 104 106

34 KK 1102

35 KM SUB-BASIN 1102

35 BA 5.64

37 LG 34 .28 5.00 22 2.00

38 ut 214, 214. 734. 983. 1192. 1391, 1671, 2234. 2698. 2135,
39 Ul 1784, 1507, 1248, 1037, 741, 445, 365. 304. 214. 166.
40 Ul 66. 66. 66. 65. éb. 66. 0. 0. 0. 0.
41 ul 0. 0. 0. 0. 0. 0. 0. 0. 0. a.
42 KK

43 Hc

44 KK

45 RS

46 RL

47 RC

48 RX

49 RY




HEC-1 INPUT PAGE 2

LINE 10.eeeeeatevreenaicennns . SUUUON SO SO T SUUTUTY JUUUY SRR - SO |
. 50 KK 1103 _

51 KM SUB-BASIN 1103

52 BA .59

53 (6 .35 .30 370 .30 .00

54 Ul 4. 229. 348,  579. 462, 308. 168.  Bl. 42 16,

55 u 6. 0. 0. 0. 0. 0. 0. 0. 0. 0.

56 U 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

57 KK 1162

58 KM SPILLWAY 6 - STIEL #2

59 He 2

* BASIN NO. 12

60 KK 1201
61 KM SUB-BASIN 1201
62 BA  4.06
63 L6 .27 .23 B.40 .09 14.00
Ul 291, 1071. 1659, 2339. 3455. 2520. 1802. 1193, 557, 371
65 ur o192, 89, 89, 89, 0. 0. 0. 0. 0. .
ut . 0. . 0. 0. 0. . 0. 0. 0.
67 KK 12R1
68 RS 5  FLOM -1
69 RL 5 100
70 RE .05 .05 .05 13577 .0198 105
. 7 RX 0 100 4800 5200 5600 6000 10700 10800
RY 106 1064 102 100.1 100 102 04 106
KK 1202
74 KM SUB-BASIN 1202
75 BA  4.66
76 5 33 .28 6.60 .19 4.00
77 Ul 296. 912, 1550.¢ 2042. 3084, 3261. 2353. 1738. 1192.  585.
78 ur 416, 265. 9. 91, 9. 0. 0. 0. 0. 0.
79 uI 0. 0. . 0. 0. 0. 0. 0. o. 0. 0.
80 KK 12e1
81 Ke 2
82 KK 12R2A
&3 RS 3 FLOW -1
84 RL 5 100
85 RE .05 .05 .05 8548 .029% 105
86 RX 0 100 5358 5725 6092 6460 717 11817
87 RY 106 104 102 1001 100 102 104 106
88 KK 12R28
89 RS 7 FLoM -1
90 RL 5 100
91 RC .05 .05 .05 20366 .0133 105

. 92 RX 0 100 3447 3830 4213 4596  T945 8045

93 RY 106 104 102  100.1 100 102 104 106




HEC-1 INPUT PAGE 3

LINE IDeeeeeeeteerennsanannns ; S YOUUU - S BoverensTannenes . TN - S 10
9% KK 1203
95 ' KM SUB-BASIN 1203
9 BA  8.89
97 LG .35 32 4,50 31 .00
98 U 277,  277. 604, 1050. 1330. 1538, 1733. 2020, 2376. 3135.
99 Ul 3509. 2B35. 2421. 2137. 1823. 1576, 1349. 1082.  720.  490.
160 Ul 461, 396, 277.  2T7T.  1l4. 85. 8s. 85. 8s5. 8s.
101 vl 85. 85. 0. 0. 0. 0. 0. 0. 0. 0.
102 u o. 0. 0. 0. o. 0. 0. c. 0. o.
103 KK 12c2
104 HC 2
105 KK 1283
106 . RS 1 FLOW -1
107 RL 5 100
108 RC .05 .05 .05 2600 0100 105
109 RX 0 50 95 1048 2001 295, 2999 3050
110 RY 106 104 102 100.1 00 102 104 106
m KK 1204
112 KM SUB-BASIN 1204
113 BA .61
14 LG .35 33 4.00 .35 .00
15 ur 112, 351. 636. 624, 369.  152. 72. 20. 20. 0.
116 Ul 0. 0. 0. 0. 0. 0. 0.  o. 0. 0.
117 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
118 KK 12C3
119 KM SPILEWAY 7 - TILLEY #1
120 KC 2

* BASIN NO. 13

121 KK 1301
122 KN SUB-BASIN 1301

123 BA  5.13 _

124 L .31 .31 570 .32 17,00

125 UL 235, 408,  945. 1247, 1509. 1895, 2750, 2628, 2042. 1667,
126 ur 1329, 1039, 6.  405. 333, 235. 15, T2, T2. TR
127 72, 0. 0. 0. 0. . o. 0. 0. 0. 0.
128 uI 0. 0. 0. ¢. 0. 0. 0. c. 0. 0.
129 KK 13R1

130 RS 7 FLOM -1

131 RL 1 100

132 RC .05 .05 .05 19108 .01 105

133 RX 0 100 1400 1640 1880 2120 3420 3520

134 RY 106 104 102 100.1 100 102 104 106




LINE

135
136
137
138
139
140
141
142

143
144

145
146
147
148
149
150

131
152
153
154
155
156
157
158
159

160
161
162
163
164
165

166
167
168
169
170
171
172

173
174
175
176
177
178

HEC-1 INPUT PAGE 4
IDveeernatacacans - SN, SO SURIRN - USRI - SO SRR . RPN - IO |
Kk 1302
KM SUB-BASIN 1302
BA 5.98
LG .32 31 - 5.50 .25 B.0O
ur  215. 215. 668,  935. 1137. 1315, 1555. 1901. 26%4.  2492.
Ul 2000. 1723. 1444, 1219, 1029,  735.  456. 368. 333,  215.
ur  215. 9. 66. 56. 66. 86. 66. 66. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
kK 13c1
HC 2
KK 13R2
RS 4 FLOW -1
RL 1 100
RC .05 .05 .05 11314 .0106 105
RX 0 100 1535 1685 1835 1985 3420 3520
RY 106 104 102 100.1 100 102 104 106
KK 1303
KM SUB-BASIN 1303
BA  4.43
LG .29 W25 T.40 g4 9,00
Ul 136, 136,  28B9.  509. 4B, 751,  B44.  9B1. 1%41. 1503,
Ul t738. 1418, 1208, 1066. 94,  7B9.  67S.  562. 386, 240,
Ur 229, 212, 136, 136. 7. 42. 52, 42. 42, 42,
ul 42. 42. 0. 0. o. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 13R3
RS 6  FLOW -1
RL 1 100
RC .05 .05 .05 15085 .0113 105
RX () 100 1535 1685 1835 1985 3420 3520
RY - 106 104 102 100.1 100 102 104 106
KK 1304
KM SUB-BASIN 1304
BA  1.89
LG .26 23 B.40 .09 13,00
UL 302. 979. 1649, 2053. 124B.  631.  275. 110, 59. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 13R4
RS ) FLOW -1
RL 1 100
RC .05 .05 .05 26640 0187 105
RX 0 100 2164 2397 2630 2863 4927 5028
RY 106 104 102 100.1 100 102 104 106




HEC-1 INPUT PAGE 5

LINE IDuenrevaloeerescZenenrecBunsesschacsansaSasesnsobuosnsasTorassesBaonsnnsPuronnnll
. 179 KK 1305
180 KM SUB-BASIN 1305
181 BA  6.26
182 6 .32 .31 550 .28 5.0
183" Ul 291,  504. 1167. 1541. 1864. . 2341, 3397. 3246, 2522.  2059.
184 Ul 1642. 1283.  755. 500. 411, 291, 154,  89.  89.  B9.
185 Ut 89, 0. 0. 0. 0. 0. 0. 0. 0. c.
186 ur o, 0. 0. 0. 0. 0. 6. 0. 0. 0.
187 KK cD3 COMBINE PRIOR TO DIVERSION
188 HC 4
189 KK D3
190 P DIVERT FLOW TO BASIN 14
191 DT DIV
192 bI 0 340 2080 3700 10420 20400
193 pa 0 110 670 1170 5650 10770
164 KK 13R5A
195 RS 7 FLOW “1
196 RL 1 100
197 RC .05 .05 .05 18857 .O117 105
198 | RX 0 100 379 4099 4449 4799  B448 8548
199 RY 106 104 102 100.1 100 102 104 106
. 200 KK 13RSE
201 RS 5 FLOW -1
202 RL 1 100
203 RC .05 .05 .05 14582 L0110 105
204 RX 0 100 2976 3171 3366 3561 G437 6537
205 RY © 106 106 102 100.1 100 102 104 106
206 KK 1306
207 KM SUB-BASIN 1306
208 BA 3.3
209 & .32 .27 7.0 .7 9.00 -
210 Ul 188.  489.  909. 1170. 1560. 2289. 1813. 1399. 1060.  747.
211 Ul 38. 290. 188. 83,  58. 58,  58. 0. 0. 0.
212 ut 0. . 0. 0. 0. 0. 0. 0. 0. 0.
213 KK 13R6A
24 RS 8  FLOW -1
215 RL 1 100
216 RC .05 .05 .05 22628 .0126 405
217 RX 0 100 3749 4099 4490 4799 8448 8548
218 RY 106 104 102 100.1 100 102 104 106
219 KK 13R6B
220 RS 5 FLOW -1
221 RL 1 100
. 222 REC .05 .05 .05 14080 .01 105
223 RX 0 100 2976 317V 3366 3561 6437 6537

224 RY 106 104 102 100.1 100 102 104 106




LINE

225
226
227
228
229
230
23t
232
233
234

235
- 236

237
238
239
240
24t
242

243
244
245
246
247
248

249
250
251

252
253
254
255
256
257
258

259
260
261
262
263
264

265
266
267
268
269
270

HEC-1 INPUT

(T . Y Y . TR f - T L 10

KK
KM
BA
LG
ul
ul
ut
ul
ut
Ul

KK
HC

KK
RS
RL
RC
RX
RY

KK

8A
LG
ul
Ul

KK
KM
KC

KK
KM
BA
LG
U1
Ul
ul

KK
RS
RL
RC
RX
RY

KK
RS
RL
RC
RX
RY

1307
SUB-BASIN 1307
9.10
.35 «34 4.00 35
222. 222. 222. 641.
1783, 2164, 2732, 2789.
1146, 1043, 824. 628.
200. 68. 68. 68.
68. 0. 0. 0.
0. 0. 0. 0.
13c2
3
13R7
1 FLOW -1
1 100
.05 .05 .05 2200
0 100 725 842
106 104 102 100.1
1308
SUB-BASIN 1308
.30
.35 .35 4.10 40
154. 485, 375. 1.
0. 0. 0. 0.
13C3
SPILLWAY 8 - TILLEY #2
2
BASIN NO. 14
1401
SUB-BASIN 1401
2.38
.28 .28 6.80 .20
155. 494, 823. 1093,
198. 115. 48. - 48.
0. 0. 0. 0.
14R1A
3 FLOW -1
5 100
.05 .05 .05 9051
0 100 3644 4064
106 104 102 100.1
14R18
6 FLOW -1
5 100
.05 .05 05 16342
0 100 1515 1678
106 104 102 100.1

.00
840.
2336.
393.
68,

0.

.0055
958
100

.00
25.
0.

13.00
1694.
48.

.0088
4484
100

.0098
1842
100

1044.
2043,

105
W07s
102

0.

105
4904
102

105
2005
102

162.
1838.
365.
68,
.

1700
104

0.

1193.

84438
104

3420
104

1280.
1670,
319,

1800
106

0.

873.

8548
106

3520
106

1418.
1464,
222.

0.

575.

0.

1609.
1312,
222.
68,
0.

27,
0.
0.

PAGE &




HEC-1 INPUT PAGE 7

LINE ' TOUUNUUR FUVRUUTE JUUURE. SRPPY SO SUP PYSUREIN JUTIRE JORUPR SRR I
. 271 KK 1402
272 KM SUB-BASIN 1402
273 BA 7.5
27 L6 .35 .32 4.0 .32 .00
275 UL 145.  145.  145.  145. 476, 539, 638, 708. 788,  839.
276 Ul 912, 997. 1097. 1199, 1420, 1699. 1919, 1691, 1486,  1340.
277 Ul 1231, 1145,  1040.  943.  862. 783, TI0.  642. 531, 417,
278 Ul 290. 257, 247. 238, 230.  45.  145. W5, 136, 45,
279 Ul 45. 45,  45.  45.  45.  45.  45.  45. 45, 45,
280 ur o 4s. 0. 0. 0. 0. 0. . 0. 0. 0.
281 u 0. 0. 0. 0. 0. 0. . 0. 0. 0.
282 KK RD3
283 KM RETRIEVE DIVERTED FLOW FROM BASIN 13
284 DR DIV3
285 KK 14R2A
286 RS 6  FLOW -1
287 RL 5 100
288 RE .05 .05 .05 17850 .0112 105
289 RX 0 200 3645 4065 4485 4905 8450 8550
290 "~ RY 106 106 102 100.1 100 102 104 106
291 KK 14R28
292 RS 6  FLOW -1
. 293 RL 5 100
_ 294 RC .05 .05 .05 17600 .0099 105 :
295 RX 0 100 1515 1678 1842 2005 3420 3520
296 RY 106 104 102 100.1 100 102 104 106
297 KK 1401
298 HC 3
299 KK 14R3
300 RS 1 FLow -1
301 RL 5 100
302 RC .05 .05 .05 220 .01 105
303 RX 0 100 1365 1455 1545 1635 2900 3000
304 RY 106 106 102 100.1 100 102 104 106
305 KK 1603
306 KM SUB-BASIN 1403
307 BA .28
308 16 .35 .35 4.0 .36 .00
309 Ut 243.  635. 237, 38. 0. 0. 0. 0. 0. 0.
310 ut 0. 0. 6. 0. 0. 0. 0. 0. 0. 0.
319 KK 14c2
312 KM SPILLWAY @ - THE NECK
313 HE 2

. * BASIN NO. 15




LINE

314
315
316
N7
s
319
320
321

322
323
324
325
326
327
328

329
330

33
332
333
334
335
336

337
338
339
340
341
342
343
344
345

346
347

348
349
350
351
352
353

354
355
356
357
358
359

|+ AP Ot . R T . T S Tesoanne 8evinnedPirnad 10

KK

BA
LG
ul
ut
ut
ul

KK

BA
LG
ul
uI
ut

KK
HC

KK
RS
RL
RC
RX
RY

KK

BA
LG
Ut
ul
Ul
Ul
ul

KK
HC

KK
RS
RL
RC
RX
RY

KK
RS
RL
RC
RX
RY

1501

8.79
3
312.
2962.
312.
0.

1502

1.02

15C1

15R1
10

.05

106

1503

5.18
33
143,
1543,
439.
44.
0.

HEC-1 INPUT

SUB-BASIN 1501

.30 5.70 .27
312 917. 1342,
2535. 2149. 1813,
148. 96. 96.
0. 0. o.

SUB-BASIN 1502

.32 4£.90 24
243. 388.. 529.

21. 21. 21.
0. . 0. -

FLOW -1

' 1 100

05 .05 27657

100 2592 2958

104 102 100.1

SUB-BASIN 1503

31 3.60 .21

143. 206, 495,

1838.  1594. 1352.
281. 249. 235.

bh. 4. 44,
0. 0. 0.

FLOW -1
1 100

.05 05 6537
100 1107 1207
104 102 100:1

FLOW -1
1 100
.05 .05 8548
100 427 477
104 102 100.1

5.00
1638.
1521,

96.
0.

.00
825.
0.
0.

0101
3325
100

4,00
615,
1197.
186,
44.

.boge
1307
100

0094
527
100

1889.
1153.
96.

653.
o.
0.

110
3691
102

727.
1069.
145,
44.
0.

105
1407
102

105
577
102

2231,
721.
96.

478.
0.
0.

6184
104

815.
923.
143.

0.

2414
104

905
104

2697,
540.
96.

6285
106

12.

815.

2514
106

1005
106

3692.
512.
0.

171.

0.

1047.
707.

0.

3709.
323.
0.

109.

1197,
600,
44,

0.

PAGE 8




LINE

360
361
362
363

365
366
367

368
369

370
N
Ir2
373
314
375

376
e
378
379
380
1.3
382
383

384
385
386
387
388
389
390

N
392
393
394
395
396

397
398
399
400
40
402

HEC-1 INPUT

£ JOPE, AP S J I J .-

KK

BA
LG
ul
u1
ul
ut

KK
HC

KK
RS
RL
RC
RX
RY

KK

BA
LG
Ul
U1
ul
ul

KK
KM
BA
LG
u1
Ul
ul

KK
RS
RL
RC
RX
RY

KK
KM
BA

LG

uI
ur

1504

.05

106

1505

3.13

.28
151.

1507

2.49
.32
530.
0.

SUB-BASIN 1504

«32 5.10 21
95. 190. 245.
79. 65. 42.

0. 0. 0.

0. 0. 0.
FLOW -1

1 100

.05 05 5531

190 1032 1182
104 02 100.1

SUB-BASIN 1505
27 7.00 .19
285,  630.  820.
538,  292.  249.
0. 0. 0.
0. 0. 0.

SUB-BASIN 1506

.26 7.60 A6

553, 1090. 1406,
414, 336, 238,

0. 0. 0.
FLOW -1

1 100

.05 .05 8297

100 2468 3001
104 102 100.1

SUB-BASIN 1507

29 640 .22
1620. 2996, 2385.
0. 0. 0.

.00
0.
22.

0.

0108
1332
100

11.00

1009,

155,
0.

13.00
1789.
87.

-0241
3535
100

4.00
1309.

PAGE ¢

...... N - YO ST - R - R i

450.

105
1482
102

1304.
114.

0.

2634,

0.

105
4068
102

467.

2414
104

1860.
46.
0.

25649.

6437
104

186.

2514
106

1528.
46.
0.

1998.

0.

6537
106

89.

285. 221.
13. 0.
0. ]

. 0
1220. 971.
46. 46.
0. 0.

0. q.
1558. 1204
Q0. 0

0. 0

0. 0.

0. 0.




LINE

403
404

405
406
407
408
409
410

411
412
413
414
415
416
417
418

419
420

421
422
423
424
425
426

427
428
429
430
431
432
433
434

435
436

437
438
439
440
441
442

443
444
445
446
447
448

HEC-1 INPUT
1. PR PR TN . JO T S R SR S AR S 9euerne 10
KK 15C4
HC 3
KK 15R5
RS 7 FLOW -1
RL 1 100
RC .05 .05 .05 20114 .0149 105
RX 0 100 3074 387 4676 5474  B4B 8548
RY 106 104 102 100.1 100 102 104 106
KK 1508
[ <] SUB-BASIN 1508
BA  5.48 -
L6 .35 .34 420 .35 .00
Ul 240,  365. 920 1223, 146k, 1796, 2441. 2968, 2286,  188ES.
ur 1527, 1235. 915. 521,  405. 308. 260. 110.  73. 73,
Ut 7. 7. 0. 0. 0. 0. 0. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15C5
HC 2
KK 15R6
RS 7 FLOW -1
RL 1 100
RE .05 .05 .05 20617 .0107 105
RX 0 100 2115 2465 2815 3165 5180 5280
RY 106 104 102 100.1 100 102 106 106
KK 1509
KM SUB-BASIN 1509
BA  3.93
L6 .35 .34 430 .32 .00
ur 150,  150. 515. 690.  837.  976. 1175. -1568. 1893.  1498.
Ul 1252, 1054, 876,  728. 520. 312, 255. 213,  150. 117,
Ul 46.  46. 46, k6. 4. 46, 0. 0. 0. 0.
u1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15C6
HC 2
KK 15R7A
RS 2 FLOW -1
RL 1 100
RC .05 .05 .05 6285 0055 105
RX 0 100 508 588 668 748 1157 1257
RY 106 104 102 100, 100 102 104 106
KK 15R7B
RS 3 FLOW -1
RL 1 100
RC .05 .05 .05 7542 .0106 105
RX 0 100 85 9§38 1072 1205 1911 201
RY 106 104 102 100.1 100 102 104 106

PAGE 10




KEC-1 INPUT PAGE 11

LINE Wosesoostacannen - S . S S JURY. SRR NP . P - P |
. 449 KK 1510

450 KM SUB-BASIN 1510

451 BA .71

452 LG .35 346 4,30 32 .00

453 ul 39. 9. 184, 237, 308,  464. . 404, 311, 238, 179,

454 u 9. 6. 45, 29. 12. 12. 12. 2. o, 0.

455 ut 0. 0. o. o. o. 0. 0. 0. 0. 0.

456 KK 1507

457 HC 2

458 KK 15RB

459 RS 3 FLOW -1

480 RL 1 100

461 RC .05 .05 .05 7291 0082 105

462 RX 0 100 1032 1182 1332 1482 2414 2514

463 RY 106 1064 102  100.1 100 102 104 106

464 KK 151

465 KM SUB-BASIN 1511

466 BA .48

467 L6 .35 330 450 .27 .00

468 ul 67. 222, 355. 520.. 336.  200. 83. 41. 1%, 1%,

469 vl o. 0. 0. 0. a. 0. 0. 0. 0. 0.
. 470 ul 0. 0. 0. o. 0. 0. 0. 0. 0. 0.

471 KK 15C8

472 KC 3

473 KK 15R9 _

474 RS &  FLOW -1

A RL 1 100

476 RC .05 .05 .05 12571 .0095 105

¥4 RX 0 100 1017 1177 1337 W97 2414 2514

478 RY 106 104 102 100.1 100 102 104 106

479 KK 1519

480 XM SUB-BASIN 1519

481 BA .94

482 LG .35 33 4.70 .30 .00

483 ut 42, 69. 166, 219, 264,  326. 461, 503, 384, 316,

484 ur 254, 204, 138, 76. 69. 43. 35. 13. 13. 13.

485 Ut 13. 13. 0. o. g. 0. 0. 0. 0. 0.

486 ut 0. 0. 0. c. 0. - 0. 0. 0. 0. 0.

487 KK 15C13

488 e 2

489 XK 15R17

490 RS 1 FLOW -1
. 491 RL 1 100

492 RC .05 .05 05 2262 0066 105

493 RX 0 100 1510 1676 1843 2009 3420 3520

494 RY 106 104 102 100.1 100 102 104 106




LINE

495
496
497
498
499
500
s01
502

503
504
505
506

507

508

509

510

3N
512
513
514
515
516
517

318
519

520
52t
S22
523
524
525

326
527
528
529
530
531

532
333
534
535
536
537
538

HEC-1 INPUT

(DU, PO SO . SN SO SUUURPPY ST S : R - 10
KK 1512

KM SUB-BASIN 1512

BA  2.90

LG .32 30 6.10 .25 5.00

Ul 14, 287,  617. 799, 993, 1332, 1768. 1375. 1103.  B&9.
Ul 675. 418. 248, 203, k. 64, bb. 44, 4, 44,
uI 0. c. 0. 0. 0. 0. 0. 0. 0. 0.
uI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15R10

RS 12 FLOW -1

RL 1 100

RC .05 .05 .05 33691 .0119 105

RX 0 100 2059 2362 2666 2969 4928 5028

RY 106 104 102 100.1 100 102 104 106

KK 1513

KM SUB-BASIN 1513

BA  6.67

LG 35 35 400 .36 .00

Ul 184, 184, 266,  639.  T91.  936. 1049. 1174. 1348, 1541,
Ul 1987. 2367. 2053, 1741, 1541. 1377. 1189, 1049.  9t1. 772,
Ul 565. 362. 320, 302, 240. 184, 184,  %2. 56. 56.
ul1 56. 56. 56.  56. 56. 56. 0. 0. 0. 0.
ul1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
KK 15C9

KC 2

KK 15R11A

RS 4  FLOM -1

RL 1 100

RC .05 .05 .05 12571 L0095 105

RX 0 100 2818 3118 3418 3718 6437 6537

RY 106 106 102 100.1 100 102 104 106

KK 15R118

RS &  FLOW -1

RL 1 100

RC .05 .05 .05 12571 .0095 105

RX 0 100 1842 2290 2738 3186 4928 5028

RY 106 104 102 100.1 100 102 104 106

KK 15%

KM SUB-BASIN 1514

BA  2.42 ‘

LG .30 29 6.50 .24 9.00

Ul 315, 1066. 1668. 2580. 1737. 1091,  455.  259. . 9.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

PAGE 12




HEC-1 INPUT . . PAGE 13

LINE IDuevnnes L TP SO S bernnnn. BreevecbivernoaTusnnans Brrverns TR |
. 539 KK 15R12
540 RS 11 FLOW -1
541 RL 1 100
542 RC .05 .05 .05 30422 L0131 105
543 RX 0 100 2345 2625 2905 3185 5431 5531
544 RY 106 104 102 100.1 100 102 104 106
545 KK 1515
546 KN SUB-BASIN 1515
547 BA  5.40
548 LG .35 35 4,00 .36 .00
549 Ul  148. 148, 206, 511.  6&31. 747. 838. 934, 1074. 1220.
550 Ul 1574, 1880, 1682. 1422. 1254. 1123,  973.  860. 745,  639.
551 Ul 477.  319. 261. 243, 212, 148,  148. 97. 45. 45.
552 T} 45, 45, 45. 45. 5. 45. 0. 0. 0. 0.
553 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
554 KK 15C10
555 HC 2
556 KK 15R13A
557 RS &  FLOW -1 .
558 RL 1 100
559 RC .05 .05 .05 16594 .0096 105
560 RX 0 100 2818 3118 3418 3718 6437 6537
. 561 RY 106 104 102 100.1 100 102 104 106
562 KK 15R138
563 RS 4  FLOM -1
564 RL 1 100
565 RC .05 .05 .05 12571 .0095 105
566 RX 0 100 1842 2290 2738 3186 4928 5028
567 RY 106 104 102 100.1 100 . 102 104 106
568 KK 1516
5469 KM SUB-BASIN 1516
570 BA  1.89
571 L6 .30 .26 7.30 .17 11.00
572 Ul 188.  690. 1045. 1736. 1488. 1003. 598, 271,  155. 9.
573 u1 49. 0. 0. 0. 0. 0. 0. 0. 0. 0.
574 v 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
575 KK 15R14
576 ‘RS 5 FLOW -1
577 RL 1 100 .
578 RC .05 .05 .05 15588 .0128 105
579 RX o 100 1274 15% 1754 1994 3168 3268
580 RY 106 104 102 100.1 100 102 104 106




LINE

581
582
283
584
585
586
587
588

589
590

N
592
593
594
595
596

597
598
599
600
601
602

603
604
605
606
607
608
609
610
61
612

613
614

615
616
617
618
619
620

621
622
623
624
625
626

{1 T . O T - P . T

KK

BA
LG
Ul
v

ur

ur

KK
He

KK
RS
RL
RC
RX
RY

KK
RS
RL
RC
RX
RY

KK

BA

LG
ul

ur -

Ul
ut
ut
ul

KK

HC .

KK
RS
RL
RC
RX
RY

KK

BA
LG
ulI
Ul

HEC-1 INPUT

1517
SUB-BASIN 1517
1.51
.35 «33 4.00 .36
73. 137, 304. 396.
an. 260. 141. 120.
0. 0. g. 0.
0. 0. 0. 0.
15C11
2
15R154
8 FLOW -1
1 100
.05 .05 .05 22628
0 100 2818 3118
106 104 102 100.1
15R158
4 FLOW -1
1 100
05 .05 05 12571
0 100 1842 2290
106 104 102 100.1
1518
SUB-BASIN 1518
6.61
»35 .35 4.00 .36
167. 167. 167. 528.
1433. 1833. 2160. 1907.
7. 671. 485. 312.
51. 51. 51. 51.
0. 0. 0. 0.
0. 0. c. 0.
15€12
4
15R16
1 FLOW -1
1 100
05 .05 .05 2514
] 100 806 939
106 104 102 100.%
1521
SUB-BASIN 1521
.34
.35 35 4.10 37
275. 720, 268, 43.
0. 0. 0. 0.

-00

- 487,

0097
3418
100

0095
2738
100

.00

649,
1630,
292.
51.
0.

.

.0080
1072
100

.00

629,

105
3718
102

105
3186
102

797,
1445,
275,
5.
0.

105
1205
102

U SO Berreneiunnnnn 10
898. 737. SBB.  468.
2. 2 2. 2.
0. 0. 0. 0.
0. 0. 0. 0.
6437 6537
106 106
4928 5028
106 106
904.  993. 1109, 1256.
1312 1149. 1021,  902.
260.  167. 167, 137,
s1.  S1. 51, 0.
0. . 0. 0.
0. 0. 0. 0.
1911 201
106 106
0. 0. 0. 0.
0. 0. 0.

0.

PAGE 14



 HEC-1 INPUT . PAGE 15

LINE IDavencsnlecasacsBinanenadanannns [ VN N - ST . NI B [
. 627 KK 15CH4

628 KM SPILLWAY 10 - BUTTERFIELD

629 HC 3

630 KK 1520

631 KM SUB-BASIN 1520 .

632 BA  1.09

633 LG .35 .32 5.20 .20 .00

634 T} 51. 1. 208. 273. 332. 420. 611. 551.  432.  350.

635 ur  279. 213, 118, 87. 65, 51, 19, 16. 16. 16.

636 ul 16. 0. 0. 0. 0. 0. 0. 0. 0. 0.

637 u 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

638 KK 15R18

639 RS 1 FLOM -1

640 RL 1 100

641 RC .05 .05 05 1760 L0114 105

6642 RX 0 100 1385 1635 1885 2135 3420 3520

643 RY 106 104 102 100.1 100 102 104 106

644 KK 1522

645 KM SUB-BASIN 1522

646 BA .27

647 LG .35 32 5.10 .22 .00

648 ur o125, 397, 356, 126. 29. 0. 0. 0. 0. 0.
. 649 ul c. 0. 0. 9. 0. 0. 0. 0. 0. 0.

650 KK 15C15

651 HC 2

652 F3




HEC1 S/M: HMVersion: 6.00 Data File: BTTRFD24.HC1

T s : L ]

* * *
* 00D HYDROGRAPH PACKAGE (HMEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * * 609 SECOND STREET *
* * - DAVIS, CALIFORNIA 95616 *
* RUN DATE 11/25/1991 TIME 16:59:35 * * (916) 756-1104 *
* * * *
e v e vl v vl ke v e o i e i o o Sk o ol e o e sl o e sk e e e e FeRedededevede el A dok dede sk dededede e Wl A de e R e e W il e

GILA BEND CANAL FLOOD STUDY

FCOMC
_ DA #18099 9-9-91 ,
BYTRFD24 . HC1 BASINS 11 - 15
24-HOUR STORM
710 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL .
. IDATE 1 0 STARTING DATE
ITINE 0000 STARTING TIME
NO 145 NUMBER GF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0000 ENDING TIME
1CENT 19 CENTURY MARK

COMPUTATION INTERVAL A7 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEEY

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAMRENHEIT
9 INDEX STORM NO. 1
STRM 4.20 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
10 p1 PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 0 0 01 -0 .01 .01




.01 .01 .01 .01 .01 .01 .02 .02 .02 13

.13 A3 .02 .02 .02 .01 .01 .3 .01 01
.01 .01 .01 .01 .0 .01 .01 0 .01 01
B .00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 7 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
15 JD INDEX STORM NO. 2
STRM 3.99 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA
g Pl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 01 .01 .01 .01 01
-0 .0 0 .01 .01 01 .02 .02 .02 A3
A3 A3 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 0o .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
an INDEX STORM NO. 3
STRM 3.86 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA
0Pl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 0 .01 .01 .01 .01 .01
01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 01 .01 .01 01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
17 Jp INDEX STORM NO. &
STRM 3.78 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
.91 PRECIPITATION PATTERN
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.0¢ .00 .00 .00 .00 .00 .00 .00 .00 .00




.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00 .60 .00
.00 .00 .00 .00 .01 .01 .0 .01 .M .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
. .13 13 .02 .02 .02 .0 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 . .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 . .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 °
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
18 JD INDEX STORM NO. 5
STRM 3.70 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .04 .01 .01 01 .01 .0
.01 .01 .0 .01 .0t .01 .02 02 .02 .3
.13 .13 .02 02 02 .01 .01 .0 .01 .0
.01 .01 .01 .01 .01 o0 .0 01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00
19 4D INDEX STORM NO, &
STRM 3.57 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 .00 .00 .00 - .00 .00 .00 .00 00 .00
.00 _ .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .0 .0t 01 .o .0t
.01 .01 .01 .01 .01 .01 .02 .02 .02 A3
A3 .13 .02 .02 .02 .0 .01 .0 .01 .0t
.01 .01 .01 01 .01 .01 .01 .01 .01 Lo
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 L0 - .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 :




RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

. - PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6~ HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT 1101 3964, 12.83 948. 256. | 256. 5.20
ROUTED TO 11R1 343, 14.83 48. 12. 12. 5.20
HYDROGRAPH AT 1102 3037. 13.47  T7es. 208. 203. 5.64
2 COMBINED AT 11c1 3000. 13.17 831. 211. 211. 10.84
ROUTED T0 11R2 2656, 13.33 701. 175. 175. 10.84
HYDROGRAPH AT 1103 567. 12,33 80. 20. 20. .59
2 COMBINED AT 11c2 2676. 13.33 7. 193. 193. 11.43
HYDROGRAPH AT 1201 4145, 12.50 777. 212, 2m. 4.06
ROUTED TO 1281 2112, 13.33 . 358, 90. 90. 4.06
HYDROGRAPH AT 1202 3738, 12.67 676. 175. 175. 4.66
2 COMBINED AT 12c1 3720.  12.67 - 1024, 262. 262, 8.72

. ROUTED TO 12R24 3026. 1317 742. 185. 185.  8.72
ROUTED TO 12r28 755.  15.00 145, 36. 36. 8.72
HYDROGRAPH AT 1203 3580, 13.50 - 1082. 270. 270. 8.89
2 COMBINED AT 12€2 3427.  13.50 1150. 287. 287. 17.61
ROUTED TO 1283 2757, 13.67 862. 215. 25, 17.61
HYDROGRAPK AT 1204 623, 12.33 75. 19. 19. .61
2 COMBINED AT 12€3 2757.  13.67 931. 233. 233. 18.22
HYDROGRAPH AT 1301 3034. 13.00 758. 216. 216. 5.13
ROUTED TO 1381 1985.  14.17 609. 153. 153. 5.13
HYDROGRAPH AT 1302 2841.  13.33 816. 219, 215. 5.98
2 COMBINED AT 131 3358.  14.00 1302, 366. 366. 11.11
ROUTED T0 13r2 3058.  14.50 1308. 333. 333. 11.11
HYDROGRAPH AT 1303 2238, 13.50 732. 195. 195. 4.43

.’ _ROUTED T0O 13R3 1796.  14.33 645, 162. 162. 4.43

" HYDROGRAPK AT 1304 2430. 12.33 362. 98. 98. 1.89




ROUTED TO
HYDROGRAPH AT
4 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
ROUTED TO
HYOROGRAPH AT
HYDROGRAPH AT
ROUTED TO
ROUTED TO
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

13R4

1305

to3

DIV3

D3

13R5A

13r58

1306

13REA

13REB

1307

13c2

13rR7

1308

13¢3

1401

14R1A

14R1B

1402

RD3

14R2A

14R28

14cC1

14R3

1403

14C2

1501

1502

15¢C1

15R1

958.
3610.
s570.
2617,
3153.
2766.
2542,
2539.
1076.

682.
2886.
3383,
3330,

363.
3330.
2010.

627.

2021,
2417.
768,
42.
2021,
1832.
418,
1882.
4123,
823.
4266,

2580.

14.00

13.00

14.17

14.17

14.17

15.33

16.17

12.67

14.50

15.83

14.00

16.17

16.17

12.00

16.17

12.67

13.50

A7

14.50

14.17

15.67

17.50

14.50

14.67

12.00

14.67

13.33

12.50

13.33

15.97

237.

829.

. 27,

1027.
1748.
1451,
1296.
522.
315,
237.
1064.

2185.

2165.

35.

2165.

383,

110.

0.

889.

1027.

1%0.

929.

880.

36.

393,

1166.

136.

1297.

945.

59.

217.

9.

265.

454.

3n.

334.

139.

59.

269.

616.

609,

617,

105.

ar.

230.

265.

48.

261,

226.

234.

305.

337.

237.

59.

217.

719.

265.

454.

3.

334.

139.

59.

269.

616,

609.

617.

105.

27.

230.

265.

4B.

241.

226.

305,

34.

337.

237.

1.89
6.26
23.69
23.69
23.69
23.69
23.69
3.32
3.32

3.32

.30
36.41
2.38
2.38
2.38
7.54
23.69
23.69
23.69
9.92
9.92
.28
10.20
8.79
1.02
9.81

9.81




HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED 70

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED YO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 ‘COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBIMED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

1503

15c2

15R2A

15r28

1504

15C3

15R3

1505

1506

15R4

1507

15C4

15R5

1508

15C5

15R6

1509

15C6

15R7A

15R78

1510

15¢7

15R8

15114

15C8

15R9

1519

15C13

15R17

1512

2123.

40,

2822.

2653.

556.

2653.

2551.

2100.

3307,

2727.

2865,

4605.

3050.

2814.

3251.

2561,

1867.

2561,

2443.

2354.

4564.

2354.

223%.

482.

4342,

4032,

521.

4032.

3957.

1804.

13.67

15.00

15.50

16.00

12.83

16.00

16.33

12.83

12.83

13.17

12.17

13.00

14.33

13.00

14.33

15.50

13.17

15.50

16.00

16.33

12.83

16.33

16.83

12.33

16.50

17.33

13.00

17.33

17.50

12.83

734,

1553.

1506.

1465.

112.

1505.

1456.

494.

743.

639.

345.

1459,

1019.

644.

1578,

1259.

477,

1588.

1535.

1473,

1488,

1425,

é2.

2663,

2535.

117.

2538.

2507.

393.

190.
an,
396.
386.

28.
412,
396.
134.
203.
160.

89.
378.
255.
161.
398.
320,
19,
427.
.
397.

22.
418.
396.

15.
750.
704,

29.
730.
718.

103.

190.
411,
396.
386.

28.
at2.
396.
134.
203,
160.

89.
378.
255,
161.
398.
320.
19.
427.
414,
397.

22.
418.
396.

15.
750.

704.

730.
718.

103.

5.18
14.9%
14.99
14.99

.80
15.79
15.7%

3.13

4.46

4.46.

2.49
10.08
10.08

5.48
15.56
15.56

3.93
19.49
19.49

19.49

20.20
20.20
48
36.47
36.47
Db
37.4v
37.41

2.90




A
Y

ROU#ED T0 15r10 431. 16,17 148. 37. 37. 2.90

HYDROGRAPH AT 1513 2321, 13.67 . 195. ' 195. 6.67
“ .z COMBINED AT 15¢9 &1, 13.67 89%. 230. 230. 9.57
ROUTED TO 1SR11A 1669, 14.67 736. 189. 189. 9.57
ROUTED TO 15R11B 139, 16.00 532. 136. 136. 9.57
HYDROGRAPH AT 1514 . 2457, 12.33 348, 9. 9%4. 2.42
ROUTED TO 15812 529. 15.00 160. 40, 40. 2.42
HYDROGRAPH AT 1515 1865.  13.67 630. 158, 158. 5.40
2 COMBINED AT 15010 1855. 13.67 780. 195. 196, . 7.82
ROUTED TO 15R13A 1283. 15.17 593. 150. 159. 7.82
ROUTED TO 15R138 887. 16.83 411, 103. 103. 7.82
HYDROGRAPH AT 1516 1918,  12.50 . 307, 83. 83. 1.89
ROUTED TO 15R14 875. 13.50 220. 55. 55. 1.8%
HYDROGRAPH AT 1517 834. 12.83 179. 45. 45. 1.51
2 COMBINED AT 15¢1 1292, 13.33 -396. 9. 9. 3.40
r' ~ ROUTED TD 15R15A 565. 15.67 209. 52. 52. 3.40
ROUTED TO 15R158 | 216,  17.67 81. 20. 20. 3.40
HYDROGRAPH AT 1518 2138.  13.83 765. - 193, 193, 6.61
4 COMBINED AT 15¢c12 1957. 13.83 1374. 395. 395.  27.40
ROUTED TO 15R16 1866. 14.00 1355. 389. 389. 27-.40
HYDROGRAPH AT 1521 468,  12.00 40. © 10, 10. 34
3 COMBINED AT 15C14 4971, 17.33 3411, 1033. 1033, 65.15
HYDROGRAPH AT 1520 690, 13.00 154. 19. 39. 1.09
ROUTED TO 15R18 640. 13.00 146. 37, 37. 1.09
HYDROGRAPH AT 1522 371.- 12.1? 37. 9. 9. .27
2 COMBINED AT 1515 641, 13.00 182, 46. 46. 1.36

*i% NOGRMAL END OF HEC- waw

5 Time - 00:01:16.62 (76.62 Seconds)
CND OF HEC-1 '




