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FLOOD CONTROL DISTRICT
of
- Maricopa County

Interoffice Memorandum

DATE: July 20, 1994

TO: Dan E. Sagramoso, P.E.

VIA: Stan Smith, P.E.

FROM: Michael A. Lopez, P.E.%%

SUBJECT: Design Concept Report, Casandro Wash Outfall System

Enclosed is the Design Concept Report for the Casandro Wash Dam
Project Outfall System. This report was prepared to determine a
feasible sclution to reduce and/or totally remove the floodplain
along Casandro Wash downstream of the proposed dam. The report
evaluates the future runcoff conditions from the 100-~year event,
considering that the proposed dam captures all of the 100-year
runoff from its contributing watershed.

This project was authorized by the Board of Directors on May 17,
1993 under Resolution FCD 93-04. After the adoption of this
Resolution, the District entered into an Intergovernmental

- Agreement (IGA) with the Town of Wickenburg, IGA FCD 93009; this

IGA defined the cost-sharing, operations and maintenance
responsibilities of the Casandro Wash Dam Project. The Outfall
System is only one component of the Project. Under the terms of
the IGA, the District agrees to fund the design and construction
of the Outfall System, and the Town of Wickenburg agrees to
operate and maintain the Outfall System.

This Report was prepared by a team comprised of in-house staff
members from various Departments/Divisions. They are as follows:
Raju Shah, Engineering Division; Sandy Story, Pedro Calza, Jan
Opstein,and Ning Mao, Hydrology Division; and Marta Dent, Francis
Crosby, Annabel Montoya-Cooper, GIS Department. The team
approach taken on this project proved to be very successful and
rewarding for myself and all of the team members.

On behalf of the team, I would like to thank Stan Smith for
allowing us the opportunity to work on this important flood
control project, and I would also like to thank Ed Raleigh, Dave
Johnson, and Tom Lamarche for sharing members of their
Departments/Divisions to.work on this project.
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EXECUTIVE SUMMARY

Casandro Wash floodplain includes approximately 99 buildings including residential homes,
commercial and public buildings. Floodwaters hinder residents and emergency vehicles access to
and from the residences during rainfall events. The Flood Control District (District) is planning a
flood control project to reduce the 100-year floodplain of Casandro Wash. The planned project
consists of two independent clements: 1) an earthen dam (flood retarding structure) to be located
on Casandro Wash upstream of Mariposa Drive which will be maintained by the District and 2)
an outfall system to convey the flows from the dam’s principal outlet works and the runoff from
the area below the dam to Sol’s Wash which will be maintained by the Town of Wickenburg

. (Town).

Hydrology was performed for both the 6- and the 24-hour storms to determine the peak flows for
the 10-, 25- ,50-, and 100-year events using the Clark method. The 6-hour storm produced the
highest peak flows. The 50- and 100-year flows at the inlet to the Outfall System were estimated
to be 274 and 317 cfs respectively. The inlet to the Outfall System will be located immediately
downstream of the box culvert at the intersection of Navajo Street and Jackson Street. The
existing wash between the proposed damsite and the inlet has the capacity to convey the post
dam runoff, and the roadway crossings between the proposed dam and the beginning of the
outfall system have low flow culverts that are sized for events greater than the discharges that
will come from the dams principal outlet works. The Town has agreed, IGA FCD 83009, to
adopt a special zoning district to prohibit the building of any permanent structures in the
streambed of the existing wash between Mariposa Drive and Navajo Street.

Various outfall alternatives were analyzed to determine their hydraulic capacities and their
construction cost estimates. Hydraulic analyses were performed for both the 50- and 100-year
events. Because of the limited availabie head and the shallow cover for a storm drain between
the inlet of the outfall system and Sol’s Wash, a large shallow box culvert would be required in
order to maintain the hydraulic grade line (H.G.L.) underground for the 100-year event. A
floodplain delineation was performed for the difference of the 100-year and the 50-year flows;
the analysis determined that the floodplain could be maintained within the existing rights-of-way
except for a few properties. Twin 48" pipes were determined to be the most feasible alternative.
The H.G.L. for the 48" pipes stays underground except for a stretch downstream of the railroad
which is in the floodplain of Sol’s Wash.

From the inlet, the alignment selected for the outfall system in Jackson Street is on the south side
of the road and in Mohave Street it is on the east side of the road following the alignment of an
abandoned 8" sanitary sewerline. Beyond the intersection of Mohave Street and Jefferson Street,
the alignment will run on the west side paralleling an existing sanitary sewerline to Sol’s Wash.
Most of the alignment can be accomplished within existing Town rights-of-way except for the
portion north of Jefferson Street where a permanent easement and a license to bore underneath
the A.T. & S.F. railroad rights-of- way will have to be acquired .




1.0 INTRODUCTION

Casandro Wash is a tributary of Sol’s Wash that begins in the Vulture Mountains which are
located southwest of the Town of Wickenburg. The wash conveys flows in a northeasterly
direction to the Town on the way to its outfall. The floodplain from Casandro Wash includes
approximately 99 buildings including residential homes, commercial and public buildings (See
Figure lon page 2).

Resolution FCD 93-04 authorizes the Flood Control District (District) to plan a flood control
project to reduce the 100-year floodplain of Casandro Wash and 1o negotiate
Interngovernmental Agreements (IGA’s) with others as necessary to define obligations and
responsibilities for developing, cost-sharing construction, and the operations and maintenace
of the project(s). The planned project consists of two independent elements: 1) an earthen
dam (flood retarding structure) to belocated on Casandro Wash upstream of Mariposa Drive
to attenuate the runoff from the 100-year event and 2) an outfall system to convey the flows
from the dam’s principal outlet works and the runoff from the area below the dam to Sol’s
Wash (See Figure 2 on page 3).

| The DISTRICT has contracted with an engineering consultant, CH2M Hill, to design a dam

on Casandro Wash approximately 1500 feet west of Mariposa Drive. The dam is to be sized
to impound the 100-year runoff and allow the runoff to be discharged through an ungated
principal outlet. The flows from the principal outlet are planned to drain the dam within ten
days and not be in excess of 20 cfs, Releases from the dam’s principal outlet will be
discharged back into Casandro Wash where they will continue flowing downstream towards
Sol’s Wash. The District will design the second element, the outfall system, in-house.

The District and the Town of Wickenburg entered into an IGA, IGA FCD 93009. Under the
Agreement, the Town will accept the operation and maintenance responsibilities of the outfall
system once it has been constructed and the District will fund the construction of the outfall
system. The Agreement also defines other responsibilities and obligations relative to the dam.
An improtant issue relative to the overall project is that the Town agrees to adopt a special
zoning district to prohibit the building of any permanent structures in the spillway below the
proposed dam and in the streambed of the existing wash between Mariposa Drive and Navajo
Street.

The purpose of this study, Design Concept Report for Casandro Wash Outfall, is to determine
a feasible solution for an outfall system. An outfall system for the Casandro Wash Project is
necessary to further reduce the 100-year floodplain that includes residents along Jackson
Street and Mohave Street; it will also allow the Town of Wickenburg to pave Jackson Street
and Mohave Street, the only unpaved roads in the neighborhood.

This Report provides a presentation of the flooding problems along Casandro Wash and -

describes the site conditions. Then the results of the hydrology for the Casandro Wash
watershed downstream of the proposed dam was calculated using various computer models

-1-
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including HEC-1 and presented. Once the amount of runoff was determined, the remainder
of the wash below Navajo Street was modelled using the post dam hydrology under the pre
and post outfall system conditions using the HEC-2 program to determine if any floodplain
remained. Along with the floodplain analysis of the wash, various outfall alternatives were
analyzed to determine their hydraulic capacities and their different construction cost estimates.
Finally, cost estimates of the various alternatives were assembled and a preferred aliernative
selected.




20 PROBLEM

A number of studies have been performed for Casandro Wash, and the studies reviewed have
concluded that a dam is the preferred solution to remove the flooding potential that exist for
residents along the wash. The most recent study completed by the U.S. Army Corps of
Engineers, Hassayampa River Near Wickenburg, Arizona - Reconnaissance Report dated
January 1993, also recommended that a dam be constructed on Casandro Wash.

The pre-dam peak runoff for Casandro Wash is approximately 1800 cfs at'Sol’s Wash
according to the Hassayampa River Near Wickenburg, Arizona - Reconnaissance Report.
Construction of a dam upstream of Mariposa Drive (element 1) would significantly reduce the
flows and the floodplain downstream, but it does not totally eliminate it (See Pocket 1 in
Appendix II). Principal discharges from the dam’s principal outlet works and runoff from
the area below the dam still pose a threat of flooding from the 100-year event along the lower
portion of the wash. The lower portion of Casandro Wash (See Figure 3 on page 6) utilizes
Jackson Street and Mohave Street to convey the runoff as it travels through a residential
neighborhood known as the "Reed Addition” on its way to Sol’s Wash; the natural wash ends
at the intersection of Navajo and Jackson Streets.

Floodwaters hinder residents and emergency vehicles access to and from the residences during
rainfall events. The wash also transports and deposits large amounts of sediment on the
roadways; removing this sediment from the roadways is a continual maintenance problem for
the Town of Wickenburg. When the wash is not flowing, the unpaved roads through the
neighborhood create a dust problem which poses health and environmental hazards to
residents of the area. The Town of Wickenburg is unable to pave Jackson Street and Mohave
Street until an outfall is constructed because the flows over the roadways would erode the
pavement; Town officials have stated that they will apply for Block Grant Funds to finish
paving the roadways once the outfall is in place.

3.0 SITE CONDITIONS

3.1  Topography

The watershed for Casandro Wash begins outside of the Town of Wickenburg. Basin
elevations range from 2053 to 2400 feet. The wash is approximately 3 miles in length
and is normally dry. The terrain in the upper portion of the watershed consists of
steep mountainous terrain with highly impervious soils. Most of the watershed is
sparesly vegetated with Sonoran desert vegetation. Leaving the steep terrain, the wash
crosses underneath U.S. Highway 60 as it heads northeasterly towards Sol’s Wash
(See Figure 4 on page 7).

The proposed dam is to be constructed downstream of U.S. Highway 60 in the lower
terrain aproximately 1500 feet west of Mariposa Drive. Casandro Wash between U.S.
Highway 60 and Navajo Street is a well defined wash with a sandy bottom. The
proposed dam will be retarding the runoff from the 100-year runoff and limiting
discharges into Casandro Wash to 20 cfs.

-5
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There are two low-flow crossings between the proposed damsite and
the proposed outfall system: Mariposa Drive and Cucaracha Street. Eath-e
roadway crossings has 4 - 36" x 22" CMPA culverts to handle low-flows. The
capacity of these crossings is 120 cfs and 100 cfs respectively. The prolonged
discharge of 20 cfs from the dam that will occur from major events will not cause a
problem to any of the roads or roadway crossings downstream of the dam.

The natural wash of Casandro Wash ends at Navajo Street where the neighborhood
roadways through the neighborhood function as the wash. This is the lower portion of
the wash which bisects the area known as the "Reed’s Addition.”

3.2  Utdlity Conflicts

The alignment for the outfall system begins at the downstream side of the concrete
box culvert at the intersection of Navajo Street and Jackson Street. From here, the
outfall system runs southeast in Jackson Street until it reaches Mohave Street where
the outfall system makes a turn to the northeast and stays in Mohave Street untit it
reaches Jefferson Street. At Jefferson Street, the proposed outfall system parallels the
Town’s existing sanitary sewer to Sol’s Wash (See Figure 2 on page 3).

A number of existing utilities reside in the alignment of the proposed outfall system.
Near the beginning of the outfall system a portion of existing 10" sanitary sewerline
will have to be relocated in order to construct the inlet structure. The sewerline
relocation at this location is also necessary to avoid having to be bridge a large section
of existing sewerline to facilitate construction of the outfall system. Another utility
that may have to be relocated in Jackson Street is a 1 1/4" to 2" gasline that runs east-
west and is located on the north side of Jackson Street. Altough it may be possible
that the outfall system can be constructed between the relocated sanitary sewerline and
the gasline.

The alignment selected for the outfall system in Mohave Street is on the east side of
the road between an existing 2" waterline and 12" sanitary sewerline. This alignment
follows the alignment of an abondoned 8" VCP sanitary sewerline; the abandoned line
will have to be removed with this project. Other utilities that will require relocation in
this section are sanitary sewer and water service connections, The existing sewerline
has approximately 8-10 feet of cover over it; this will allow enough room for the
sanitary sewer connections to go under the proposed outfall system. Because the
proposed outfall will have on average of 2" of cover, it will not be possible for
services to be placed over the outfall system.

From Jefferson Street to Sol’s Wash, s@/does not appear to be any conflicts with
existing utilities. Just south of the railroad track, the outfall system crosses from the
east side of the sanitary sewerline to the west side. The outfall system at this location
will cross easily over the sanitary sewer. Just beyond this crossing the outfall system
will have to be jacked approximately 100" feet to clear the railroad tracks. The A.T.
& S.F. Railway Company operates three tracks at this location that cannot be taken
out of service for the construction of the outfall.




3.3  Right-of-Way and Easements

Most of the alignment can be accomplished within existing Town rights-of-way. The
only arca where there is no rights-of-way for the proposed outfall system is from a
few hundred feet south of the AT & S.F. R.R right-of-way to the Sol’s Wash. At the
south right-of-way, the abandoned section of sewerline ends that is centered in the
easement ends and the remaining sewerline remains centered in the easement to Sol’s
Wash.

The planned alignment of the proposed outfall system for the stretch from the south
right-of-way of the A.T & S.F. RR will parallel the sanitary sewer easement on the
west side. The existing easement is a permanent sewerline easement that is 20 foot
wide with an 18" sanitary sewerline centered in the easement. An additional 10 - 15
foot wide easement will be necessary to construct the proposed outfall system along
this stretch to Sol’s Wash. Prior to the south right-of-way line of the A.T & S.F. RR,
the alignment of the proposed outfall system will be able to remain centered in the
existing easement at the same location as the abandoned 8"sanitary sewerline.

4.0 HYDROLOGY ANALYSIS

The hydrology for the Casandro Wash watershed below the proposed dam has been
completed and is based on existing conditions (post dam). It models the pre and post outfall
system. This in-house study is being conducted to perform the hydraulics for the outfall
system design (the design of the dam has been contracted out). The watershed sub-basin
parameters were estimated in conformance with the Hydrology Manual, and the procedures
used for estimating the parameters are contained in the following sections.

The hydrology for this area has been analyzed and studied as part of the Wickenburg Area
Drainage Master Study (ADMS) . The study was prepared by Black & Veatch, and Coe &
Van Loo Engineers. Though the Casandro Wash watershed was originally delineated for
hydrology within the ADMS, it was only delineated into three sub-basins. This hydrology
was not detailed enough for our analysis. Therefore, new hydrology was developed to
determine the peak flow downstream of the dam at major points of concern, such as
confluences with streets.

The base mapping used for the watershed delineation consists of detailed 2’ contour mapping
which was flown in early 1991 by McLain Harbers Co., Inc. for the Wickenburg Area
Drainage Master Study. Digitized HEC-2 cross sections for Casandro Wash were used as a
basis for routing peak flows between concentration points. The digitized cross-sections were
obtained by Flood Control District GIS personnel using the Wickenburg Area Drainage
Master Study mapping.

4.1 Hydrograph Methodology

The Clark Unit Hydrograph method was used to determine peak flows for the Casandro
Wash watershed. This was based on the size of the watershed as well as a comparison
with other methods. A more detailed explanation of this analysis is discussed in the
Final Results/Conclusions section. The total watershed area below the proposed dam is
1.55 square miles ( See Table 1 next page for input parameters for the Clark method).

-9.




TABLE 1 INPUT PARAMETERS

CLARK METHOD

4.2

123 .89 052 104
.108 0 : 051 141
033 33 040 173
036 29 040 186
021 A3 034 392
013 A7 .034 259
006 13 043 464
.008 A2 043 442
.100 70 .033 147

Parameter Estimation

4.2.1 Drainage Area Boundaries

The watershed was broken down into 11 sub-basins (See Drainage Area Map in
Appendix II), The criteria for delineating the watershed into sub-basins was to
obtain peak flows at confluences with streets. This resulted in nine
concentration points where the wash intersected with major roads, and at the
downstream end where the AT&SF Railroad crosses the wash. These sub-
basins varied in size from 0.13 square miles (SC240A), the largest sub-basin
located just above the proposed dam site, to 0.01 square miles (SC240F & G),
which are the smallest sub-basins located within the most populated area.

4.2.2 Physical Parameters

Time of Concentration -The time of concentration for each sub-basin was
estimated using the equation given in the hydrology manual. The variable
"L" was set equal to the flow path length for each sub-basin. The resistance
coefficient was estimated for each sub-basin using Table 5.1 in the Hydrology
Manual by assigning areas to either Type A (minimal roughness:
commercial/industrial areas or residential areas) or Type B (moderately low
roughness: desert rangeland or undeveloped urban area). Estimated res1stance
coefficients and lengths for each sub-basin are listed in Table 1.

Landuse Characteristics - The landuse characteristics of the watershed were
divided into two types to evaluate surface retention loss (IA): desert and
rangeland, and developed desert landscape. The delineation between the two
different landuse types was evaluated using engineering judgement. The
judgment was based on physical observations of the watershed.

- 10 -




The surface characteristics were used to determine a composite value. The
initial abstraction values for each landuse type were taken from Table 4.1 of
the Hydrology Manual. The percentages of each landuse type present in each
sub-basin were determined and are listed in Table 2.

TABLE 2 SURFACE RETENTION LOSS
(IA)

Soils Parameters - Green & Ampt Parameters -Soil within this watershed is
composed of the Eba-Continental-Cave association. The entire watershed is
contained within the map unit #38 of the Aguila-Carefree Soil Survey., Map
unit #38 consists of very gravelly loam, to clay, to loam. The XKSAT value
for this map unit is 0.13 as given in the Hydrology Manual, DTHETA is equal
to 0.19, and PSIF equal to 7.14.

The zoning classifications for this watershed were obtained from Exhibit B for
each sub-basin to determine the percent impervious area (RTIMP). Each
area was planimetered to determine its percentage, and a composite for
percentage impervious area was determined for each sub-basin,

Normal-Depth Routing - The normal-depth routing option in HEC-1 was used
to route the flood hydrographs. Digitized HEC-2 cross sections for Casandro
Wash were used as a basis for routing peak flows between concentration
points.

Transmission Losses - Because of the small size of the watershed,
transmission losses were not incorporated into the HEC-1 model, and do not
substantially reduce the 100-year peak flow.

- 11 -




4.2.3 Precipitation

This study is based on the 100-year storm recurrence interval. Both the 6 and
the 24 hour storms have been studied to determine the maximum peak outflow
to delineate the Casandro Wash floodplain. For the final peak flows, the
MCUHP! program was used to produce input for HEC-1. The 6-hour storm
was found to produce the higher peaks. The 10, 25 and 50 year storms were
also analyzed for design purposes (See TABLE 3 ). The point precipitation
values were determined from the set of isopluvial maps in the Hydrology
Manual.

TABLE 3 CLARK METHOD

RUNOFF FOR 10-YR, 25-YR, 50-YR, 100-YR

181 200
163 | 188
61 69
85 97
46 52
22 25
2 25
22 25
178 204
274 317

4.3 Final Results/Conclusions

The S-Graph method was used in the Wickenburg Area Drainage Master Study. It was
evaluated to compare its results with those obtained with the Clark method. Peak flows
produced were unrealistically high. For another comparison, the rational method was
utilized and compared (see Tables 4 & 5 on following page). The rational method will
normally produce the highest peak flows for a sub-basin. When the results of the
rational method were compared to those of the Clark and S-Graph methods (see Table 6

* on page 14), the results indicated that the S-Graph method yielded the highest results,

the rational method next, with the Clark method closely following the rational method.

After analyzing the results and evaluating the uses for each method, it was concluded
that the results of the Clark method be used in this study as shown in TABLE 3 .

12 -




TABLE 4 INPUT PARAMETERS
RATIONAL METHOD

4699 2222 2129 78.93 .36 052 2.24

3696 2211 2112 68.85 35 051 2.24

1742 2155 2008 21.10 37 040 224

1531 2140 2086 23.04 37 .040 2.24

686 2128 2077 13.12 37 034 224

898 2116 2072 8.00 38 034 2.24

581 2120 2069 3.90 35 043 2.24

634 2120 2067 486 33 043 2.24

3600 . 2163 2060 63.70 37 033 224
TABLE 5 RATIONAL METHOD

RUNOFF FOR 10-YR,25-YR,50-YR,100-YR

100 122 170 215
93 135 171 207
40 58 | 72 87
46 65 82 ' 98
31 40 50 59
20 25 31 37
9 1 14 17
10 13 17 20
103 153 | 191 230
S 13-




TABLE 6 COMPARISON OF
100 YEAR PEAK FLOWS (cfs)

69
100 93 97 98
59 51 52 39
37 34 25 37
17 15 25 17
23 20 25 20
235 232 204 230

372 381 }19

/ % A
50 FLOODPLAIN HYDRAULICS 4{'\;’,"’

A hydraulic analysis of the lower portion of Casandro Wash has been performed (downstream
of Navajo Street, see Figure 3 on page 6). Cross-sections were derived from mapping that
was compiled photogrammetrically from aerial photos by Aerial Mapping Company, Inc taken
on June 18, 1993. Field surveys were also conducted to verify the topographic mapping.

5.1 Method Description

Water surface elevations for the 100-year recurrence interval (post-dam) were computed
using COE HEC-2 Step Backwater Computer Program. The starting water surface
elevation for Casandro Wash was determined using the HEC 5 Chart 1 (see computation
in Appendix IIT) to determine the head (H) required for inlet control at the equipment
pass at the railroad crossing as the control section. The equipment pass is a 10’ x 10’
concrete box culvert with wingwalls.

Cross Section locations used for the hydraulic analysis are shown on Figure 1 of
Appendix III. The area immediately upstream (south) of the railroad crossing and west
of Mohave Street is a naturally depressed area. The hydrologic modeling did not take
into account any attentuation at this location. Because of the topography, this area
ponds water before it is able to drain underneath the railroad tracks and therefore, it will
not be removed from the floodplain by this project.

- 14 -




5.2 Parameter Estimation

Channel and overbank roughness factors (Manning’s "n") used in the hydraulic
computations were chosen by engineering judgement and were based on field
observation of the stream and floodplain areas. The channel "n" values for the study
area range from 0.020 to 0.030 and the overbank "n" values range from 0.040 to 0.70.
A Manning’s "n" of 0.012 was used for all finished concrete structures.

5.3 Floodplain Modeling

The hydraulic analysis for this study was based on unobstructed flow. Flow profiles
were not compared to historical events since no information exists with which to make
this comparison. The low-flow crossings at Mariposa Drive and Cucaracha Street were
analysed using Tables from HEC 5 and found to be capable of passing the principal
discharges from the dam without overtopping the roadways (See Appendix III).
Because the low-flow culverts at Mariposa Drive and Cucaracha Street and the existing
wash between the dam and Navajo Street can handle the principal discharges, this
stretch of the wash was not included in the outfall project.

6.0 OUTFALL HYDRAULICS

The purpose of the outfall is to convey flows from Casandro Wash to the Sol’s Wash,
beginning at the intersection of Navajo and Jackson Streets. This will reduce the runoff that
flows down Jackson and Mohave Streets. Because of the construction of a dam on Casandro
Wash upstream of Navajo Street and the construction of this outfall system, the floodplain
through this area will be reduced significantly. The proposed project requires the construction
of an inlet structure to capture the flows from Casandro Wash. The inlet structure will be
constructed downstream of the box culvert at Navajo Street and will prevent flows from
entering the neighborhood streets. These flows from Casandro Wash will be captured by the
inlet structure and will be conveyed through a storm drain system directly to Sols Wash.
Stubouts for catch basins will be provided to capture local runoff from the streets; the stubout
placements and catch basin sizing will be performed by the Town’s engineer. The Town of
Wickenburg intends to pave the roads after the storm drain is in place and construct the catch
basins.

6.1 Inlet Structure

A grated inlet structure will be constructed to intercept the 50-year flows from Casandro
Wash and from the swale next to the box culvert near the intersection of Navajo and
Jackson Streets. A retaining wall will be constructed on the north side of the existing
channel. The flows will be contained between the existing retaining wall on south side
and the proposed retaining wall on the north side. The inlet structure will be
constructed between these two retaining walls approximately 30" downstream (measured
from the centerline of the box culvert) of the existing box culvert. This location has
been selected to take advantage of the existing wall and the alighment of the box
culvert. The channel invert between the outlet of the existing box culvert and the
proposed inlet structure will be lined with concrete or shoterete to prevent erosion.
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The hydraulics of the inlet structure was based on weir flow equation and orifice
equation listed below:

Queir = CHPHHA/2)..covrnirrrir (1)

Qurifice = C*A* Q¥ GHHIM.5.ccrrrvrreerrre @

Where,
Q= Discharge in cubic feet per second (cf5s)

C = 3.0 for weir flow and 0.67 for orifice flow

P = Perimeter of grates in ft (actual perimeter x .75 for clogging).

A = Clear opening area of grate in sq-ft (actual perimeter x .5 for clogging)
g = 32.2 ft/sec”2

H = Head, depth of water in ft.

The Q is calculated based upon various depth of flow from the weir and orifice
equations. The results were plotted on a graph with Q on the vertical axis vs. H on the
horizontal axis (See Figure 1 & 2 in Appendix IV). The weir flow regime governs for
the flows less than --cfs. The head required to convey 294 cfs (Q50) into the catch
basin is x.0 ft based on using x grates (See Table , Appendix IV. Since the design HGL
for the pipe is below ground, its HGL will not affect the operation of the catchbasin,
The opening of the inlet consists of 8 - 4’ x 3’ grates to capture the design flow of 294
cfs.

The field investigation reveals that there is a sediment problem at the vicinity of the
existing box culvert; after the dam is built upstream , the deposition of sediment will be
reduced by a large amount. Also, the storm drain has been designed to flow at high
velocities to carry the sediment load and promote self-cleaning. Although, the concept
of building a sediment trap just upstream of the existing box culvert may be evaluated at
a later date. '

6.2 Storm Drain

Different alternatives were analyzed to convey the flows to Sols Wash: a single box
culvert and dual pipe culvertsof different sizes. Four different design frequencies were
analyzed for the above listed options: a 10-yr, 25-yr, 50-yr, and 100-yr. The HGL was
analyzed for two different scenarios: 1) HGL began at Elevation 2060” assuming that
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Sols Wash is flowing full, 2) HGL began at the average of critical depth and the height
of box or pipe culvert plus the elevation of the storm drain outlet invert.

The hydrology for the Sol’s Wash at Casandro Wash indicates that both wash’s do not
peak coincidentally. Therefore, the beginning HGL used for the preferred alternative
assumed Sol’s wash to be empty when Casandro Wash’s 100-year event peaks.
Hydraulic calculations for both assumptions and the final HGL elevations are attached in
Appendix IV. These calculations are done for both concrete single box culvert and for
the dual concrete pipe alternatives. The minimum cover used for the pipe is two feet
and one foot for the box. In Appendix IV, Table 1 through 16 shows the HGL
calculations, and table 17 and 18 are for cost comparisons.

6.3 Pipe Losses
The total losses through the pipe/box included friction losses, manhole losses, and bend
losses. The total losses were calculated by summing fall of the above losses.

The friction losses were calculated by equation given below:

Se=(Q*n )/(1.484 % A * RM2/3)).cccrvrvrnennnan (3)
and _

He= Sp* Lo 4)
The manhole losses were calculated by equation given below:

H, = K H(VAZH2¥E))rroercrmncenreeres e (5)

where K, = .05, g = 32.2 {t/sec”2.

The bend losses were calculated by the following equation:
Hy = Kp*(VA2(2* )}, (6)
where Ky = 1.35, g = 32.2 fi/sec’2.
The HGL has been kept minimum 1’ below the ground. The inlet location and sjzing
has not been analyzed. The Town of Wickenberg intends to pave the streets in the
vicinity of this project. Manholes will be provided every 500 feet to provide access for

maintenance. The Town of Wickenburg may construct catchbasins along the outfall
system to collect local runoff from the streets at a later date.
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7.0

CONCLUSION AND RECOMMENDATIONS

Our recommendation is to convey the 50-yr event using dual concrete pipes.

The conclusion reached from this report is to provide enough capacity in the outfall
system for the the 50-year runoff. The recommendation is that dual 48" pipes be
installed to convey flows from Casandro Wash from the intersection of Navajo Street
and Jackson Street to Sol’s Wash. The flows in excess of the 5(-year runoff will
continue to flow along their historic path, Jackson and Mohave Streets, to Sol’s Wash.
A drop inlet should be constructed immediately downstream of the existing box culvert
at Navajo Street to capture the flows. The inlet structure should allow for flows in
excess of the design event to be directed back into the roadway. Connector pipes
should be installed along the system so that the Town of Wickenburg may construct
catch basins to collect surface runoff from events not greater than the 10-year storm.

The difference in cost of providing a storm drain system with the 25-year capacity

(241 cfs) as opposed to the 50-year capacity (274 cfs) is only $10,000; the difference of
flow is 33 cfs which relates to $300 per additional cfs. In order to handle the 100-year
capacity (317 cfs), a concrete box culvert would be required. The concrete box culvert
is almost twice the cost of dual concrete pipe for near the same level of protection, and
jacking the box underneath the railroad would be more expensive than jacking pipe.
The difference in the flows between the 50-year and the 100-year flows is only 43 cfs.
The cost of providing the additional protection is $50,000 which relates to over $1100
per additional cfs.

Only a few homes along Mohave Street will be in the floodplain during the 100-year
event with the outfall system carrying the 50-year discharge. The remainder of the
flows not picked up by the outfall pipes will flow down the roadways; the additional
expense of $50,000 more to provide 100-year capacity in the storm drain is not feasible.
The few homes that will remain in the floodplain may have finished floor elevations
above the 100-year water surface elevations; upon certification of their finished floors,
the homes may be removed from the floodplain.
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LAND USE CLASSIFICATION




Table #.# Classification of Zoning Types for Estimation of Imperviousness

L : i 70
0 AG Agriculturs Agriculture AG Agriculture AG Agriculture
i5 } R1-90 Single Residence
SR Suburbac Ranch
R1-43 Rural
25 R1-35 Rural Residential SF-33 Single Family R1-35 Single Residence
R1-2¢ SF, Residential SF.18 * Singls Family :
R1-15 v R1.15 Single Residence R1-16 One Family Residential
45 R1-10 .o 5F-10 Single Family R1-9 Single Residence R1-10 One Family Residential
R1-8 - . : R1-8 One Family Residential
R1-7 - SF-7 Single Family R1-7 Single Residence R1.7 One Family Residential
B R1-6 Single Residence " Ri-6 One Family Residential
TCR-1 Town Center, Single Family RO Residence/Office *
65 R-2 Duplex MF-1 Medium Density B2 Restricted Multiple Residence ~ R-2 Multi-Family Residential
R-3 Multi-Family, Apartments MF-2 Multi-Family R-3 Limited Multiple Residence R3R Multi-Family Restrictad
R4 Multi-Family, Genera) MF-3 High Density R4 General Multiple Residence R3 Multi-Family Limited
R-5 Townhouse Residential R-4 Multi-Family General
R-Th Townhouse
MH Mobile Home MH-1 Mobile Homes TCR-2 T, Restricted Multi-Ras. RMH Mobile Home Residence
CTP Commercial Trailer Park TCR-3 TC, General Res, - MHS Manufactured Housing Subdivision
: TP Trailer Park
5 i-1 Garden Type Industrial M- Limited Industrial I-1 Light Industria!
12 Light Industrial I.1 Light Industrial 12 General Industrial
I3 General Industrial I-2 Generzl Indastrial M-2 General Industrial 13 Heavy Industria
90 C-i Light Commercial C-1 Neighborhood Commercial C-1 Neighborhood Commercial CCR Convenience Commercial
c2 General Commercial C-2 Community Commercial C-2 Limited Commercial C1 Neighborheod Commercial
C-3 Central Commereial C-3 - Regional Comereial C-3 General Commercial C2 General Commercial
RS Rasidential Services 05 Office-Sercives CCp Centraf Commercial District
RCC Residential Conveniences : TCC TC,High Intensity Mixed Use ’ ' X -
- ' TCB-1 TC, Limited Comm./General Manufacturing
TCB-2 TC, General Comm./ Light Manulacturipg
MISCELLANEQUS CATEGORIES: These map units should be evaluated on a case by case basis.
PAD Planned Area Development PAD Planned Area Development S Private School
P&C-1 Pianned Neighborhood Shopping
PSC-2 Planned Shopping Center
IB Industrial Buffer
PCO Planned C Cffices PEP Planned Employment Park
PF Public Faciiities

LANDUSE.XLS

3




Table #.# Classification of Zoning Types for Estimation of Imperviousness

p

2

g 3

RURAL-190 199,000 sq. ft/dwelling unit 5-1 Ranch or Farm Residential, > 1 acre 113
RURAL-70 70,000 sq. R/dwelling unit 5.2 Ranch or Farm Commercial (B} — &

RURAL-43 one acrefdwelling unit RE43 Single Family, 1 acre minimum 20

R1-35 Single Family Residential, RE-35 SF, 35,000 sg.ft min. 22
35,000 sq. It/dwelling unit RE-24 SF, 24,000 sq.ft min. ' 25 2,

R1-18 SFR, 18,000 sq. {t.funit R1-18 SF, 18,000 sq.ft min. 26

R1-14 SF, 14,000 sq.ft min. 30

R1.10 ' SFR, 10,000 sq. ft./unit P R1-10 SF, 10,000 sq.ft min, 3

R1-8 SFR, 8,000 sq. ft.7unit : R1-8 SF, 8,000 sq.ft min, 45
: Co G

R1-6 SFR, 6,000 sq. ft./unit R1-6 SF, 6,000 sq.ft min. 50

‘ RO Res. Office 50

R-2 2 Family Residence : R-2 MF, 4,000 sq.ft./unit % B0

R-3 Muitiple Family, Residential E-3 MF, 3,000 sq.ft./unit 65

R-4 Multiple Family, Residential R-4 MF, 1,600 sq.ft./unit 65

B5 ' Multiple Family, Residentia! R-4A MF, 1,000 sq.ft./unit 70

R-5 MF, 1,000 sq.ft./unit 70

MHR Manufactured Housing, Residential CP/BP Business Park 65

R-H Resort District : &5

. IND PARK Industrial Park 75

I-2 Light Industrial Al Light Industrial 76

1-3 Heavy Industrial A-2 Heavy Industrial 75

C-1 Neighborhood Commercial C-1 Neighborhood Commercial 95

c.2 Intermediate Commercial * C.2 Intermediate Commercial o5

Cc-3 Genperal Commercial . C-3 General Commercial 95

c-0 . Comrmercial Office C-0 Commercial Office 75

: HR High Rise District 8 -

MISCELLANEQUS CATEGORIES: These map units should be evaluated on s case by case basis.

PD Planned Development Overlay PAD Planned Area Dovelopment 85

CS Pianned Shopping Center PSC Planned Shopping Center B5

SU Speciat Uses ,

SC Senier Citizen Overlay PCD Planned Community Development 60

NUP Neighborhood Plan of Development

RUP Residential Plan of Development

UP Industrial Plan of Development

- ROW. Right of Way VARIABLE

P.1 Parking, Open VARIABLE
P2 Parking, Structures VARIABLE
D.G Dwelling Group 85

LANDUSE.XLS
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TINOTE CROSS SECTIONS ARE READ FROM Lgu b fi 5“*
T2 SN |.COKING DOWNSTREAM
TICASANDRC WASH

J1 1900
J2 1 -1
A NC 045 . 045 . 035
' x1 .oo00 5¢ 9775.2 10020.0 .
GR2068.7 9155.2 2068.4 9165.2 2068.2 9175.2 2068.1 9185.2 2067.% 9195.2
GR2067.6 9205.2 2067.7 9215.2 2068.0 9225.2 2067.5 9235.2 2067.0 9245.2
GR2067.1 9255.2 2067.3 9265.2 2067.5 9275.2 2067.2 9295.2 2066.8 9305.2
GR2066.6 9315.2 2066.6 9325.2 2066.5 9335.2 2066.3 9345.2 2066.1 9355.2
GRZ066.0 9365.2 2066.0 9375.2 2066.0 9385.2 2066.0 9395.2 2066.0 9755.2
CR2066.0 9765.2 2066.0 9775.2 2065.9 09785.2 2065.6 §795.2 2065.3 9805.2
GR2065.0 9815.2 2064.7 9825.2 2064.3 9835.2 2064.4 9845.2 2064.4 9855.2
GR2064.4 9865.2 2064.4 ©B75.2 2064.5 9885.2 2064.5 9895.2 2064.5 9%05.2
CGR2064.4 9915.2 2064.4 9925.2 2064.4 9935.2 2064.3 9945.2 2064.3 9955.2
GR2064.1 9965.2 2064.0 9975.2 2064.0 9985.2 2064.0 9995.2 2064.0 10000.0
R2064.0 10010.0 2065.1 10020.0 2066.6 10030.0 2067.8 10040.0 2068.4 10050.0
R2068.9 1G060.0 2069.6 10070.0 2071.1 10080.0 2072.8 10090.0
i .055 48 9094.2 10020 300 270 220
' #FR2068.9 8914.2 2068.4 8§524.2 2068.0 8934.2 2068.0 B8944.2 2068.0 8954.2
GR2068.0 8964.2 2068.0 B8974.2 2068.0 8984.2 2068.0 8994.2 2068.0 9004.2
GR2067.9 §014.2 2067.8 9024.2 2067.5 9034.2 2067.5 09044.2 2067.4 9054.2
GR2067.2 5064.2 2066.9 9074.2 2066.6 9084.2 2066.4 0094.2 2066.1 9104.2
GR2066.0 9764.2 2066.0 9774.2° 2066.0 9784.2 2066.0 9794.2 2066.0 9804.2
GR2065.9 ©814.2 2065.9 9824.2 2065.9 9834.2 2066.0 9844.2 2066.0 9854.2
CR2066.0 9B64.2 2066.0 9874.2 2066.0 9984.2 2066.0 9894.2 2066.0 9904.2
GR2066.0 9914.2 2066.0 9924.2 2066.0 9934.2 2066.0 9944.2 2066.0 9954.2
GR2066.0 9964.2 2066.0 9974.2 2066.0 9984.2 2066.0 9994.2 2066.0 10000.0
4 GR2066.C 10010.0 2068.8 10020.0 207L.1 10030.0
3 x1 .098 95 9123.4 9953.4 240 192 225
GR2067.1 9063.4 2067.0 9073.4 2066.9 9083.4 2066.7 9093.4 2066.6 9103.4
GR2066.5 9113.4 2066.3 9123.4 2066.0 9133.4 2066.0 9143.4 2066.0 9153.4
GR2066.0 9163.4 2066.0 9173.4 2066.0 9183.4 2066.0 9193.4 2066.0 9203.4
GR2066.0 9213.4 2066.0 9223.4 2066.0 9233.4 2066.0 9243.4 2066.0 9253.4
GR2066.0 9313.4 2066.0 9323.4 2066.0 9333.4 2066.0C 9343.4 2066.0 9353.4
GR2066.0 0383.4 2066.0 9373.4 2066.0 9383.4 2066.0 9393.4 2066.0 9403.4
GR2066.0 9413.4 2066.0 9423.4 2066.0 9433.4 2066.0 9443.4 2066.0 9453.4
GR2066.0 9463.4 2066.0 9473.4 2066.0 9483.4 2066.0 9493.4 2066.0 9503.4
GR2066.0 9%13.4 2066.0 ©9523.4 2066.0 9533.4 '2066.0 9543.4 2066.0 9553.4
GR2066.0 9563.4 2066.¢ 9573.4 2066.0 9583.4 2066.0 9593.4 2066.0 9603.4
GR2066.0 9613.4 2066.0 9623.4 2066.0 9633.4 2066.0 9643.4 2066.0 9653.4
GR2066.0 96563.4 2066.0 9673.4 -2066.0 0683.4 2066.0 9693.4 2066.0 9703.4
GR2066.0 9713.4 2066.0 ©9723.4 2066.0 9733.4 2066.0 9743.4 2066.0 9753.4
GR2066.0 9763.4 2066.0 9773.4 2066.0 9783.4 2066.0 09793.4 2066.0 9803.4
GR2066.0 9813.4 2066.0 9823.4 2066.0 9833.4 2066.0 9843.4 2066.0 9853.4
GR2066.0 9863.4 2066.0 9873.4 2066.0 9883.4 2066.0 9893.4 2066.0 9903.4
GR2066.0 9913.4 2066.1 9923.4 2066.1 9933.4 2066.2 9943.4 2066.3 9953.4
GR2066.3 9963.4 2066.4 9973.4 2066.4 9983.4 2066.5 9993.4 2066.6 10000.0
4y GR2066.6 10010.0 2066.8 10020.0 2066.9 10030.0 2067.3 10040.0 2067.8 10050.0
&4 x1 .137 75 9184.8 9844.8 200 210 210
GR2067.3 9124.8 2067.1 9134.8 2067.0 9144.8 2066.9 9154.8 2066.8 09164.8
GRZ066.7 9174.8 2066.5 9184.8 '2066.3 9194.8 2066.1 9204.8 2066.0 09214.8
GR2066.0 9224.8 2066.0 9234.8 2066.0 9244.8 2066.0 9254.8 2066.0 09264.8
GR2Z066.0 9274.8 2066.0 9284.8 2066.0 9294.8 2066.0 9304.8 2066.0 09314.8
GR2066.0 9324.8 2066.0 9334.8 2066.0 9344.8 2066.0 9354.8 2066.0 09364.8
GR2066.0 9374.8 2066.0 9384.8 2066.0 9394.8 2066.0 9404.8 2066.0 9414.8
GR2066.0 9424.8 2066.0 9434.% 2066.0 9444.8 2066.0 9454.8 2066.0 9464.8
GRZ066.0 9474.8 2066.0 9484.8 2066.0 9494.8 2066.0 $504.8 2066.0 9514.8
GR2066.0 9524.8 2066.0 9534.8 2066.0 9544.8 2066.0 9554.8 2066.0 9564.8
GR2066.0 9574.8 2066.0 9584.8 2066.0 9594.8 20656.0 9604.8 2066.0 9614.8
GR2066.0 9624.8 2066.0 0§634.8 2066.0 9644.8 2066.0 9654.8 2066.0 9664.8
GR2066.0 9674.8 2066.0 9684.8 2066.0 9694.8 2066.0 9704.8 2066.0 9714.8
GR2066.0 9724.8 2065.0 9734.8 2066.0 9744.8 2066.0 §754.8 2066.0 G5764.8
GR2066.0 9774.8 2066.0 ©784.8 2066.0 97%4.8 2066.0 9804.8 2066.1 9814.8
4 GR2066.,2 9824.8 2066.3 9834.8 2066.5 9844.8 2066.6 9854.8 2066.7 0864.8
50 %1 .178 80 9346.7 9716.7 215 210 215
GR2069.7 9166.7 2069.3 9176.7 2068.8 9i86.7 2068.2 9196.7 2067.9% 9206.7
GR2067.7 9216.7 2067.5 9226.7 2067.4 9236.7 2067.4 9246.7 2067.3 9255.7
GR2067.2 9266.7 2067.1 9276.7 2067.0 9286.7 2066.9 9296.7 2066.7 9306.7
GR2066.6 9316.7 2066.5 9326.7 2066.4 9336.7 - 2066.3 9346.7 2066.2 9356.7
GR2066.2 9366.7 2066.1 9376.7 2066.0 9386.7 2066.0 9396.7 2066.0 9406.7
GR2066.0 9416.7 2066.0 9426.7 2066.0 9436.7 2066.0 9446.7 2066.0 9456.7
GR2066.0 9466.7 2066.0 9476.7 2066.0 9486.7 2066.0 09496.7 2066.0 9506.7
GR2066.0 9516.7 2066.0 9526.7 2066.0 9536.7 2066.0 9546.7 2066.0 09556.7
GR2066.0 ©9566.7 2066.0 9576.7 2066.0 9586.7 2066.0 9596.7 2066.0 0606.7
GR2066.0 9616.7 2066.0 09626.7 2066.0 9636.7 2066.0 09646.7 2066.0 0656.7
GR2066.0 9666.7 2066.0 9676.7 2066.0 9686.7 2066.1 9696.7 2066.2 0706.7
GR2066.3 9716.7 2066.3 9726.7 2066.4 9736.7 2066.4 9746.7 2086.4 9756.7
GR2066.4 9766.7 2066.5 9776.7 2066.5 9786.7 2066.5 9796.7 2066.6 9806.7
GR2066.8 9816.7 2066.9 9826.7 2067.0 9834.7 2067.2 9846.7 2067.3 9856.7




GR2067.4 9866.7 2067.5 9876.7 2067.7 98386.7 2067.8 9896.7 2067.9 9906.7
# _ GR2068.0 9916.7 2068.0 9926.7 2068.0 9936.7 2067.9 9946.7 2067.9 9956.7
5 a1 217 50 9385.5 9555.5 215 200 205
GR2070.0 9135.5 2070.0. 9145.5 2070.0 9155.5 2069.8 9165.5 2069.7 9175.5
GR206%.5 9185.5 2069.3 9195.5 2069.2 9205.5 2069.0 9215.5 2068.8 9225.5
GR2068.7 9235.5 206B.6 9245.5 2068.4 9255.5 2068.2 9265.5 2068.0 9275.5
GR2067.8 0285.5 2067.7 9295.5 2067.7 9305.5 2067.6 931515 2067.4 9325.5
GR2067.3 9335.5 2067.2 9345.5 2067.1 9355.5 2067.0 9365.5 2066.9 9375.5
GR2066.8 0385.5 2066.6 9395.5 2066.6 9405.5 2066.5 9415.5 2066.5 09425.5
GR2066.5 0485.5 2066.5 9495.5 2066.6 9505.5 2066.6 09515.5 2066.6 9525.5
GR2066.6 9535.5 2066.6 9545.5 2066.7 9555.5 2066.8 9565.5 2066.8 9575.5
GR2066.9 9585.5 2067.1 9595.5 2067.2 9605.5 2067.3 9615.5 2067.4 9625.5
F GR2067.4 9635.5 2067.6 9645.5 2067.8 9655.5 2067.9 9665.5 2068.0 9675.5
lp XL .256 60 9793.2 10234.1 205 200 205
GR2070.0 9193.2 2069.6 9203.2 2069.3 9213.2 2069.1 9223.2 2068.9 9233.2
GR2068.7 9243.2 2068.6 9253.2 2068.4 9263.2 2068.2 9273.2 2068.1 9283.2
GR2068.1 9293.2 2068.1 9303.2 2068.1 09313.2 2068.1 9323.2 2088.1 9333.2
GR2068.1 9343.2 2068.1 9353.2 2068.1 9363.2 2068.1 0373.2 2068.1 9383.2
GR2068.1 9393.2 2068.1 9403.2 2068.1 9413.2 2068.0 9423.2 2068.0 9433.2
GCR2068.0 9443.2 2067.9 9453.2 2067.9 9463.2 2067.9 9473.2 2067.9 9483.2
GR2067.9 9493.2 2068.0 9503.2 2068.1 9513.2 2068.1 9523.2 2068.1 9533.2
GR2068.1 9543.2 2068.1 9553.2 2068.1 9563.2 2068.1 9573.2 2068.1 9583.2
GR2068.1 9593.2 2068.1 9603.2 2068.1 9613.2 2068.3 9623.2 2068.5 09633.2
GR2068.8 9643.2 2069.0 9653.2 2063.2 9663.2 2069.3 9673.2 2069.5 09683.2
GR2069.7 9693.2 2069.9 9703.2 2070.1 9713.2 2070.4 9723.2 2070.7 9733.2
g CR2071.0 9743.2 2071.0 9753.2° 2071.0 9763.2 2071.0 9773.2 2071i.1 9783.2
? X1 .297 60 9266.8 9416.8 220 220 220
GR2070.1 9206.8 2069.7 9216.8 2069.4 9226.8 2069.%1 9236.8 2068.8 9246.8
GR2068.5 9256.8 2068.2 9266.8 2068.1 9276.8 2068.1 9286.8 2068.1 ©296.8
GR2068.1 0306.8 2068.1 9316.8 2068.1 9326.8 2068.1 9336.8 2068.1 0346.8
GR2068.1 935%6.8 2068.1 9366.8 2068.1 9376.8 2068.1 9386.8 2068.1 9396.8
GR2068.1 9406.8 2068.2 9416.8 2068.4 9426.8 2068.56 9436.8 2068.8 9446.8
GR2069.0 9456.8 2069.3 9466.8 2069.5 9476.8 2069.5 0486.8 2069.5 9496.8
GR2069.5 9506.8 2069.5 9516.8 2069.5 9526.8 2069.5 9536.8 2069.6 9546.8
GR2069.7 9556.8 2069.7 9566.8 2069.8 9576.8 2070.0 9586.8 2070.1 9596.8
GR2070.1 0606.8 2070.1 9616.8 2070.1 9626.8 2070.1 9636.8 2070.2 9646.8
GR2070.2 -9656.8 2070.2 '9666.8 2070.6 9676.8 2070.9 9686.8 2071.3 9695.8
GR2071.7 9706.8 2072.0 9716.8 2072.0 9726.8 2072.0 9736.8 2072.0 9746.8
%p,CR2072.0 9756,8 2072.0 97€6.8 2072.0 9776.8 2072.0 9786.8 2072.0 9796.8
X1 337" 38 9596.0 9696.0 195 240 210 -
GR2076.4 9526.0 2074.8 9536.0 2072.6 9546.0 2072.4 9556.0 2072.4 9566.0
GR2072.2 9576.0 2072.3 9586.0 2072.3 0596.0 2072.2 9606.0 2072.2 9616.0
GR2072.1 9626.0 2072.0 9636.0 2072.0 9646.0 2072.0 9656.0 2072.0 0666.0
GR2072.0 9676.0 2072.2 9686.0 2072.3 9696.0 2072.4 9706.0 2072.3 9716.0
GR2072.6 9726.0 2072.7 9736.0 2072.8 9746.0 2072.8 9756.0 2072.8 9766.0
GR2072.9 9776.0 2072.9 9786.0 2073.0 9796.0 2073.1 9806.0 2073.2 9816.0
GR2073.4 9826.0 2073.5 9836.0 2073.6 9846.0 '2073.7 9856.0 2073.8 9866.0
@ o OR2073.8 9876.0 2073.8 9886.0 2073.8 9896.0
4 x1 .376 69 9533.2 10020.0 230 175 205
GR2084.0 9463.2 2083.1 9473.2 2081.8 9483.2 2080.4 9493.2 2079.0 9503.2
GR2077.4 9513.2 2075.5 9523.2 2074.0 9533.2 2073.7 9543.2-2073.3 0553.2
GR2073.2 9563.2 2073.3 9S73.2 2073.2 9583.2 2073.2 9593.2 2073.1 9603.2
GR2073.0 9613.2 2073.0 9623.2 2073.0 9633.2 2073.T° 9643.2 2073.1 9653.2
GR2073.1 9663.2 2073.2 9673.2 2073.3 9683.2 2073.4 9693.2 2073.5 9703.2
GR2073.6 9713.2 2073.8 9723.2 2073.9 9733.2 2073.9 9743.2 2074.0 9753.2
GR2074.0 9763.2 2074.0 9773.2 2074.0 9783.2 2074.1 9793.2 .2074.1 9803.2
GR2074.2 9813.2 2074.2 9823.2 2074.2 9833.2 2074.2 9843.2 2074.1 9853.2
GR2074.1 9863.2 2074.0 9873.2 2074.0 9883.2 2074.0 9893.2 2074.0 9903.2
GR2074.0 9913.2 2074.0 ©923.2 2074.0 9933.2 2074.0 9943.2 2074.0 9953.2
GR2074.0 9963.2 2073.5 9973.2 2072.3 9983.2 2072.3 9993.2 2072.3 10000.0
GR2073.1 10010.0 2074.3 10020.0 2074.7 10030.0 2075.0 10040.0 2075.3 10050.0
GR2075.6 10060.0 2075.9 1Q070.0 2076.3 10080.0 2076.7 1009¢.0 2077.1 10100.0
4 _ GR2077.6 10110.0 2078.0 10120.0 2079.1 10130.0 2089.0 10136.6
(O X1 .418 23 996%.5 10010 225 210 220
GR2076.0 9909.5 2076.0 9919.5 2076.0 9929.5 2076.0 9939.5 2075.6 9949.5
GR2075.0 9959.5 2074.4 9969.5 2074.0 0979.5 2074.0 9989.5 2074.0 9999.5
GR2074.0 10000.0 2074.1 10010.0 2077.3 10020.0 2079.2 10030.0 2079.3 10040.0 .
GR2079.8 10050.0 2080.2 10060.0 2080.7 1007C.0 2081.0 10080.0 2081.1 10090.0
& ., COR2081.3 10100.0 2083.2 10110.0 2083.7 10112.3
) 21 .a56 28 9968.0 10020 195 205 200
GR2077.3 9908.0 2077.1 9918.0 2077.0 9928.0 2076.8 9938.0 2076.6 09948.0
GR2076.4 9958.0 2076.2 9968.0 2076.0 9978.0 2076.0 9988.0 2076.0 9998.0
GR2076.0 10000.0 2076.0 10010.0 2076.8 10020.0 2078.4 10030.0 2079.0 10040.0
sz GR2079.3 10050.0 2079.3 10060.0 2079.2 10070.0 2079.2 10080.0 2079.4 10090.0
R2079.7 10100.0 2080.0 10110.0 2080.9 10120.0 2081.7 10130.0 2082.4 10140.0
2083.1 10250.0 2083.7 10160.0 2084.0 10164.2
.500 34 9977.4 10050 260 210 235

2078.7 9907.4 2078.6 9917.4 2078.4 9927.4 2078.3 9937.4 2078.2 9947.
“~—"GR2078.1 9957.4 2077.8 9967.4 2077.5 9977.4 2077.2 9987.4 2077.2 9997.
GR2077.2 10000.0 2077.2 10010.0 2077.2 10020.0 2077.3 10030.0 2077.3 £0040.
GR2077.4 10050.0 2077.6 10060.0 2097.6 10070¢.0 2077.8 1008G.0 2078.1 10090.
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GR2122.0 9856.3 2121.9 9866.3 2121.8 9¢876.3 2121.6 0886.3 2121.4 9896.3
GR2121.2 9906.3 2121.0 9916.3 2120.9 9926.3 2120.7 9936.3 2120.6 9946.3
GR2120.5 9956.3 2120.2 9966.3 2120.0 9976.3 2120.0 9986.3 2120.0 9596.3
GR2120.0 10000.0 2119.9 10010.0 2119.8 10020.0 2119.8 10030.0 2119.9 10040.0
GR2120.1 10050.0 2120.1 10060.C 2120.2 10070.0 2120.2 10080.0 2120.5 10090.0
GR2120.8 10100.0 2121.1 10110.0 2121.4 10120.0 2121.8 10130.0 2122.4 10140.0
GR2124.4 10150.0 2125.4 10160.0 2125.8 10170.0 2126.1 10180.¢ 2126.1 10150.0
GR2126.1 10200.0 2126.1 10210.0 2126.1 10220.0 2126.1 10230.0 2126.1 10240.0
GR2126.1 10250.0 2126.1 10260.0 2126.1 10270.0 2126.6 10280.0 2127.4 10290.0
& GR2128.1 10300.0 2128.2 10310.0 21285 10320.0 2129.4 10326.4
47 x1 1.589 41 9B23.6 10219.S 280 160 210 '
BRTI35% ce23.6 2127.3 9833.6 21260 98436 2124.9 9853.6 2124.5 98636
GR2124.2 9873.6 2123.9 9883.6 2123.8 0893.6 2123.6 0003.6 2123.5 9913.6
GR2123.4 9923.6 2123.2 9933.6 2123.0 9943.6 2122.8 9953.6 2122.6 9963.6
GR2122.4 9973.6 2122.2 9983.6 2122.0 9993.6 2121.9 10000.0 2121.9 10010.0
GR2121.9 10020.0 2122.1 10030.0 2122.3 10040.0 2122.5 10050.0 2122.7 10060.0
GR2123.1 10070.0 2124.0 10080.0 2123.9 10090.0 2123.7 10100.0 2123.5 10110.0
GR2123.7 10120.C 2123.9 10130.0 2124.1 10140.0 "2125.3 10150.0 2126.7 10160.0
GR2128.1 10170.0 2128.2 10180.0 2328.2 10190.0 2128.7 10200.0 2129.3 10210.0
¢ ., GR2129.6 10219.5 , ‘
44 %1 1.603 37 9815.0 10164.0 48 70 wo v -
GR2128.5 9815.0 2127.4 9825.0 2127.2 9835.0 2126.8 9845.0 2126.4 9855.0
GR2126.0 9865.0 2125.7 9875.0 2125.4 9885.0 2125.2 9895,0 2124.9 9905.0
GR2124.6 9915.0 2124.3 9925.0 2124.0 9935.0 2123.8 9945.0 2123.6 9955.0
GR2123.3 9965.0 2123.1 9975.0 2123.0 9985.0 2122.9 9995.0 2122.8 10000.0
GR2122.8 10010.0 2122.9 10020.0 2123.1 10030.0 2123.3 10040.0 2123.5 10050.0
GR2123.8 10060.0 2124.0 10070.0 2125.7 10080.0 2126.1 10090.0 2126.0 10100.0
GR2127.8 10110.0 2329.1 10120.0 2130.3 10130.¢ 2131.8 10140.0 21332.0 10150.0
GR2133.4 10150.0 2133.6 10164.0
EJ
ER

B e
v
i




HEC-1, CLARK METHOD
10YR-6HR




PAKAKK A RN AN AR AR TR TRk kR R AN U R UK R KR AN AR
Ak R R AN AR PR KA A RN AR AR XK ERE RN RN IRk h ko

* * "
*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1} * * 7.8. ARMY CORPS OF ENGINEERS
*

* SEPTEMBER 1990 * * HYDROLOGIC EMNGINEERING CENTER
"

* VERSION 4.0 * * 609 SECOND STREET
*

® * * DAVIS, CALIFORNIA 95616
"

* RUN DATE 07/30/1%93 TIME 12:35:24 * - * (916) 756-1104
N

* * *

*
Rk R R R kA AR AR AR RN KN AN T AT b a kA kAR IR NN
R KRR RN R AN N R AN KA KA RA R R F Rk ek ek ko

X X XXXXXXX AUXXK X
X X X 4 X XX
X X X X X
XEXXXXHX  EXEX X KXXXX X
b4 X X X £
¥ X X X X X
£ X MEXMHUXH KEXXK XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73}, HECIGS, HECIDB, 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 8l. THIS IS THE FORTRANT7 VERSION
NEW OFPTONS: 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

1 HEC-1 INPUT PAGE 1
LINE o T T [k J— L e 8....... |- S 10
1 D cagsandro Wash Dam Design, 88 7/16/93
2 0 Clark Hydrograph Methodology
3 iD 6-HR, 10-YR RAINFALL
*DIAGRAM
4 IT 5 200
5 10 5
¢ Ak kNEAANNKREAR KRR KKK TX KKK K koo bk
& KK BAC230
7 KM 6~HOUR RAINFALL, PATTERM NO. 1.66 WAS USED TO FIND TC & R FOR THIS BASIN
8 KM PHIS BASIN USED RAINFALL REDUCTION FACTOR OF .983 (2.24 INCHES)
g BA 2
10 N 15
11 PB  2.202
12 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN HO. OF l.66
13 BC -000 L009 -Gle .025 .034 .042 .051 .05% .087 .075
14 PC .087 L1090 L1119 .155 .240 .426 .42 .862 L9111 .942
15 PC .954 L9686 .978 .989 1.000
16 La .14 .21 6.96 .13 6.70
17 uc .508 424
18 UA 0 5 16 30 65 77 84 S0 94 97
19 UA
H kKRR KRN AR A ERAAXRRTRER TR Wbk
20 KK 3aC23%
21 KM SUB-BARSIN SAC23%
22 BA .38
23 LG .14 .21 6.96 W13 10,10
24 uc .442 451
25 Uk 0 5 16 30 65 77 84 30 .94 97
26 UA
A ORRkkkARKR AN AR R A Ak hkk ko kkkk ko &
27 KK CAC236
28 KM COMBINE SAC230 & SAC235 AT CAC238
29 tc**!'iil%ﬁﬁtliti{##**x*w*ﬁaiiti
o KK RAC236
31 KM ROUTE CAC236 TO DAM B
32 RS 1 FLOW -1
i3 RC .045 .03 .045 4400 L0175
34 RX  463.5 487.5 477.5  487.5 512.5 522.5 532.5 536.5
35 RY 16.5 12.5 12.5 10.0 10.0 12.5 12.5 16.5
kX AKNKRKKKRTRRREN A bbb ek k kk kR Xk k
36 KK DAM
37 KM gac240a
38 BA .
39 LG .34 .21 6.96 .13 45
49 uc .338 .333
41 uA 0 5 15 30 65 T7 84 20 94 97
42 ua
A kkkRA AN ARAARAZLRTR NN R ok ko
1 HEC-1 INPUT PAGE 2
LINE b4 I N 2eveinn kI S T - UM Toveinn, g.......9......10
43 KK CPA
44 KM DAM SITE




99
160
101
102
103
104

105
106
107
108
106
110
111

112
113
114

LINE

115
116

K OXREKTNRNNN RN AR KRR KA KKk kA w ek

KK STOR
KM STORAGE BEHIWD DAM --- NO SPILLWAY OR BRINCIPAL QUTLET
SA 0 0,32 .64 1.0% 1.54 2.87 4.93 7.55 11.07 16.
S0 0 0 0 0 o3 0 0 0 0
SE 2129 2130 2132 2134 2136 2138 2140 2144 2150 21
K ORNARARRAKRRK AR ANKRAR A RN R hk kx
KK RCPA-B
KM ROUTE FROM DAM SITE TO MARIPOSA DR.
RS 1 FLOW -1
RC .045 .03 .045 950 018
RX 0 130 150 220 290 350 410 450
RY 7 4.8 1.5 0.3 0 0.5 3.2 5
B
KK BC240B
KM BASIN sac240b
BA .10
LG .32 .21 6.96 .13 3%
uc .262 224
UA ] 5 18 30 €5 77 84 20 94
?Att*tttt!*tii**i*t*itt**!t*'l*
KK CPB
KM MARIPOSA DR.
HC 2
IR AL AR S L R R R L e
KK RCPB-C
hat o) ROUTE FROM MARIPOSA DR. TO CUCURACHA ST.
RE 1 FLOW -1
RC 045 .03 045 634 .02z
RX 0 40 80 110 130 200 28¢ 320
RY 12 ] 0 Q 2 1.2 0.7 4
AR R R R R R R NN
KK s8c240cC
KM BASIN sac240«
BAa .03
LG .i8 .21 6.96 .13 52
uc 146 .126
UA Q 5 16 30 65 77 84 20 94
VA
I

HEC-1 INFUT
ID. . eevenliecn 2000 N 4..... P B Tt - | S
KX CPC
KM CUCURACEA ST.
HC 2
ke k kR kNN R AR RARKRKK N KA R C RN R R
KK RCPC-D
RM ROUTE FROM CUCURACHA ST. TO MAVAJO & JACKSON ST'S.
RS 1 Low -1 .
RC . 045 .03 .045 1003 .01z
RY 0 10 80 120 14¢ 170 260 300
RY 2.4 1.8 0.6 o3 bl 1 1.1 1.8
LRSS SRS AR RS SRR EE R R
KK sC240D
KM  BASIN #ac240d
BA .04
LG .18 .21 6.96 W13 52
uc .133 098
UA 0 5 16 30 65 77 84 90 94
A
RS A EEER RS RS ERERS S E RS
KX CPD
KM NAVAJO E JACKSON TS,
HC 2
W Rk kKA RN NN AR AR AR ERARAXRAKRKAK A
KK RCPD-E
KM ROUTE FROM NAVAJO & JACKSON ST'S. TO MOHAVE & JACKSON ST'S.
RS 1 FLOW -1
RC .045 .03 .045% 170 .024
RX 0 10.4 24,8 50.3 81.5 99.8 121.4 170.1
RY 1 0.9 0.6 Q 0 0.3 0.3 0.%
kK ORAKAK AT IN R KRR R AR R AR A Ak kk k&
KK SC240E
KM BASIN sac24le
Ba .0
LG L11 .21 5.96 .13 54
34 .083 .041
UA 0 5 18 30 65 17 84 990 94
UA 1
* OXREKXXANRN N KRR AR R KA K AT AR AT RNk
KK CPE
4. § HMOHAVE & JACKSON 8T8,
HC 2
LR AR RS SRR ER RS RS SRR LT S

HEC-1 INPUT
ID. ... L . T 6. [P P - LN
KK RCPE-F

KM ROUTE FROM MOHAVE & JACKSON ST’S. TO MOHAVE & MADISON ST'S.

00
]
L3

a7

97

87

97




III!II Illlll 'lllll III..I

INPUT
LINE

NG.

20

27

30

117
118
119
120

121
122
123

12%
126
127

128
129
130

131
132
133
134

136

137
138
139
140
141
142
143

144
146

LINE

153
154
155

157
158
159

160
161
162

163
164
165
166
1a7
168

169
170
171
172
173

178

176
177
178
175

RS 1 FLOW -1

RC .045 .03 .045 370

RX Q 30 50 a0
. 1.1 8.9 0

W AR ERETENANNNR TR Tk ek k&

KK SC240F

KM BASIN sac240f

BA .0l

LG .10 .21 6.96 .13

uc .083 .068

UA 0 5 16 - 30

UA

A AR A KRR I EENR IR wok ok ek ek ok k& ok

KK CFPF

KM MOHAVE & MADISON ST/S.

KK CPF-G

KM ROUTE FROM MOHAVE & MADISON ST'S.

RS 1 FLOW -

RC .045 03 045 370

RX 0 20 30 50

RY 2.5 1.6 0.9 0

LERETEELE SR SRR R SRR R R EEN T

KK 5C240G .

KM BASIN sac240g

BA .01

LG .15 .21 6.96 .13

uc .083 .074

UA Q S 16 30

VA

h kKRR AT ERAARAAA R AR R kb ek ko ke ok k ok

KK CPG

KM MCHAVE & ADAMS ST'S.

HC 2

LR TR R 2 s R R R R S e

KK RCPG-H

KM ROUTE FROM MOHAVE & ADAMS ST

RS 1 FLOW -

RC .045 .03 .045 370

RX 0 27 75.8 106.7

RY 1.2 0.9 0.4 0

K ORKKAREENANRERRRE Ak ke RNk kR XX

014
110 150 170
o 0.4 0.%

45
65 77 84

.008
70 30 S0
0.1 .0.4 1.9
45
65 7 84

'S TO MOHAVE & JEFFERSON
.005

185 22%.5 2%7

¢ ¢.1 0.8

HEC-1 INPUT

....... I e —
45
65 77 84

KM ROUTE FROM MOHAVE & JEFFERSON ST’S. TC ATSF RAILROAD

ID . eannn 1....... 2o P 4
KK SC240H

KM BASIN sac240h

BA .01

LG .15 .21 6,96 .13
uc .83 .087

ua ] 5 16 30
Un

* kkk kA Rk kA kAR A NN AR NN R AN

KK CPH

KM MOHAVE & JEFFERSOM ST’'S.
Ectt*ttttk****iiiitiiliiiiiilli

KK RCPH-I

RS 1 FLOW -1

RC .045 .03 T .045 370
RX 0 3C 11¢ 250
RY 0.8 0 o 0
B E R TESELESEERRRERRER R R S S

KK SC2401I

Kb BASIN sac240i

BA .10

LG .14 .21 6.96 .13
uc .204 A7

UA 0 5 16 30
[#1.8

BRI I EEE R R R RS RR LRSS & 0 &)
KK CPI

KM ATSF RAILROAD

uc 2

e

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V)] ROUTING

(.] CONNECTOR

SACZ30

CAC23é ......

v

v
RAC216

019

390 670 810
0 0 0
45
5% 77 24

(---») DIVERSION OR PUMP FLOW

SAC235

(<~~-) RETURN OF DIVERTED OR PUMPED FLOW

90

TO MOHAVE & ADARMS ST'S.

90

20

90

94

94

94

94

97

97

97

97

PAGE




I' 6 . DAM
13 L VU
v
v
| 4 51 RCPA-B
57 . 52408
64 CPB......... -
Vv
v
67 RCFPB-C
I 73 . sc240¢
80 CBCvvsernnnnns
v
v
l 23 RCPC-D
8% : 802400
96 CED. v vrrnnnnns
v
v
99 RCFD-E
105 . SC240E
112 CPE.vverinnnns :
B
v
115 RCPE-F
I 121 . SCZ40F
128 CPF.vrnnnnnns .
v
v
11 CPF-G
137 . 8C2400
144 CPG.
v
v
147 RCPG-H
153 . 82408

160 CPH...vverrnnnn
v

163 RCPH-T

169 . 5c2401

176 CPI.......... .

{#**} RUNOFF ALSO COMPUTED AT THIS LOCATION

PHH KK R KKK AR KRR R AR LRI RKR RN ERRRRETEL
P et L e R e
+ * *
*
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.5. ARMY CORPS OF ENGINEERS
*
* SEPTEMBER 19%0 * * HYDROLOGIC ENGINEFRING CENTER
VERSION 4,0 609 SECOND STREET

DAVIS, CALIFCRNIA 95616

* RUN DATE 07/30/1993 TIME 12:35:24 * * (916) 756-1104

* " *
*

AR KA KRN R R KA LN NN NN NRK AR RN N R R KRR AL AR h ok
TRk K ARk Rk AN KK E IR XA R I NI TR KK RENNKN

casandro Wash Dam Design, 88 7/16/93
Clark Hydrograph Methodology
6-HR, 100-YR RAINFALL

5 10 QUTPUT CONTROL VARIABLES |
IPRNT S PRINT CONTROL
IPLOT 0 PFLOT CONTROL

.

' x > w
*

* > *




+

+

+

+ +

+

+

T

QSCAL

0. HYDROGRAFH PLOT SCALE

HYDROGRAPH TIME DATA

M IN MINUTES IN COMPUTATION INTERVAL
IDATE 1 ) STARTING DATE
ITIME G000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 15 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 16.58 HOURS

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

OPERATION STATION

HYDROGRAPH AT

| BAC230
HYDROGRAPH AT
8RC235
2 COMBINED AT
CAC236
ROUTED TO
RAC236
HYDROGRAPH AT
DAM
2 GOMBIMED AT
CPA
ROUTED TO
STOR
ROUTED TO
RCPA-B
HYDROGRAPH AT
8C2408
2 COMBINED AT
CPB
ROUTED TO
RCPB-C
HYDRCGRAPH AT
scz40c
2 COMBIWED AT
5336l
ROUTED To
RCEC-D
HYDROGRAPH AT
$C240D
2 COMBINED AT
CPD
ROUTED TO
RCPD-E
HYDOROGRAPH AT
SC240E
2 COMBINED AT
CPE
ROUTED TG
RCPE-F
HYDROGRAEH AT
5CI40F
2 COMBINED AT
CPF
ROUTED TO
CPF-G

HYDROGRAPH AT

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
FLOW PEAK
6 ~HOUR, 24 -HOUR 72-ROUR
543, 4.25 85, 31, 1.
284. 4.25 47. 17, 17,
827. 4.25% 133, 48. 48.
793, 4,33 132, a8, 48.
126. 4.17 21. 8. 8.
$00. 4.33 153, 56. 56.
¢. 08 0 ] 0
0. -08 G. G, 0
114 4.08 i5. 8 &
114. 4.08 15. 5. 6.
110. 4.17 15. 3 6
44. 4.00 5. 2. 2.
149. 4.08 20. 7. 7.
143. 4.17 20 T. 7.
62. 4.00 7. ER 3.
191. 4.08 27, 10, 10.
189, 4.08 27. 10, 10.
33, 4.00 4, 1. 1,
21z, 4.08 31, 11, 11.
212, 4.08 31, 11, 11.
15. 4.08 2. 1. 1.
224. 4.08 i3. 12, 12.

223. 4.08 33, 12. 12.

BASIN
AREA

.72

.38

.03

.04

.02

1.42

.01

MAX IMUM
STAGE

12.35

2147.73

.63

.75

62

.73

1.24

TIME OF
MAX STAGE

4.33

9.00




+

2 COMBINED

RQUTED TO

HYDROGRAPH

2 COMEINED

ROUTED TO

HYDROGRAPH

2 COMBINED

%% NORMAL END OF HEC-1

AT

AT

AT

AT

AT

502406

CPG

RCPG-H

SC240H

CPH

RCPH-I

8C2401

CPI

hw

16,

235,

229,

16.

241.

237.

127%.

352.

4

4

4.

.00

.08

.08

.00

o8

17

.08

4.08

36.

53.

13.

13.

13.

13.

13.

13.

12,

13.

13,

.0l

.44

.44

.01

.45

.45

-10

.55

.63

13



HEC-1, CLARK METHOD
25YR-6HR




LARRR KRR KRR RN N NRRR TRk ke Nk N TN NN ANk x
KRN R AR KA I RN RN R AN AR NT RN KRR AT RN AR Rk ®

* x «
:* 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 07/30/1983 TIME 12:37:24 * * (916} 756-1104

- * ®

*
ARRH R TRk R kA Wk Rk Rk A kRN R RN
Wk kA kA AR AR R AR AR AR LR AR A AR IR R AKAN

¥ X XXXXXXX HKXEK X
X X X X X XK
X X X X X
KXKXHEX  XXXX * KARLEK X
X X X X X
X X X X X X
X K HHHHEAX h.8.8.4 4.4 XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN a$ HEC1 (JAN 73}, HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIOMS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1373-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
HEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC~-1 INPUT PAGE 1
LINE b4 s AP RN - I, [ S |- T R I N - JA [T 10
1 1ip casandro Wash Dam Dezign, 88 7/16/93
2 s Clark Hydrograph Methodology
3 ID  6-HR, 25-¥YR RAINFALL
*DIAGRAM
4 IT 5 200
5

FoRkR AN AN A AN R ARKRENENTTRTR RN R

] XX SAC230
7 KM §-HOUR RAINFALL, PATTERN NO. 1.66 WAS USED TO FIND TC & R FOR THIS BASIN
8 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 983 {2,70 INCHES)
9 BA .72
16 IN 15
11 PB 2.654
12 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN NO, OF 1.66
13 PC 000 .009 016 .028% L034 .042 .051 .059 .067 075
14 PC 087 .100 L1139 155 .240 .426 .42 .862 1911 L942
15 PC -954 .966 .978 .989 1,000
16 LG .14 .21 6.986 .13 6.70
i7 ue .508 .424
pe:} Ua 0 5 1e o 65 77 84 90 94 97
19 UA
X ORRRRTEATNATRNRAR Rk kR kR kb
20 KK SaC235
21 K SUB~BASIN SAC235
22 BA .38
23 LG .14 .21 6.96 .13 16.10
24 ue .442 .451
25 UA 0 5 16 30 65 77 84 30 94 97
26 UA
Rk WA RN R A R RN AR R RN AR N AR NN TN
27 KK CAC236
28 KM CCMBINE SAC230 & SAC235 AT CARC236
29 ’;’lctt*tt****ttﬁ*h*iti*i**t*ni!!Q
a0 KK RAC236
31 KM RQUTE CAC236 TC DAM B
32 Rs 1 FLOW -1
33 RC . 045 .03 .045 4400 L0175
34 RX  453.5 467.5 477.5  487.5 $12.5 522.5 532.5 536.5
35 RY 16.5 12.5 12.5 1¢.¢ 10.0 12.5 12.5 16.5
T ORAWF R AR AR AR N RN ARk N ko hr bk
36 KK DAM
7 KM  sac24la
38 BA 13
29 LG .34 .21 6.96 .13 45
40 uc 338 L3133
41 uA 0 5 16 30 &5 77 B4 99 24 97
42 UA
* kR ENN AN NN ANKNRRARERRATTAK
1 HEC-1 INPUT PAGE 2
LINE ID.vevs 1 S S I 4....... - I T Tovurnns - 9,.....10
43 KK CPA
44 KM DM SITE




l 45 HC 2
I R R 22 2332222 S R 2 0 2 )
46 KK STOR
47 KM  STORAGE BEHIND DAM --- NO SPILLWAY OR PRINCIPAL OUTLET
48 SA 0 0.32 0.64 1.09 .5 2.67 4.93 7.55 1L.07  16.00
49 s¢ 0 0 ¢ 1] ] 0 0 ] 0 0
50 SE 2129 2130 2132 2134 2136 2138 2140 2144 2159 2160
* Rk R R EREARNE AN AN A AR R AR RRK N
] 51 KK RCPA-B
52 KM ROUTE FROM DAM SITE TO MARIPOSA DR.
53 RS 1 FLOW -
54 RC .045 .03 .045 950 L0118
55 RX 0 130 150 220 290 350 410 450
56 RY 7 4.8 1.5 0.3 0 0.5 3.2 5
P e L T L T
57 KK SC240B
58 KM  BASIN zac240b
59 BA .10
60 LG .32 .21 6.96 .13 39
6l uc .262 .224
&2 UA 0 5 16 30 65 77 84 90 94 97
IIl 63 UA
h Rk kKRNI A RN R bk bk kA Ak kA
64 KK CFB
65 KM MARIPOSA DR.
6§ HC 2
* RN ANEFRFR AR NIRRT AN NN NN A A dhe ok
67 KK RCPB-C
68 KM ROUTE FROM MARIPOSA DR. TO CUCURACHA ST.
69 RS 1 FLOW -
70 RC 045 .03 .045 634 .022
71 RX 0 40 80 110 130 200 280 320
72 RY 12 [ 0 0 2 1.2 0.7 4
BRI 2222 EE2 SRR 222222t ss d)
l 73 KK §C240C
74 KM BASIN sac240c
75 BA .03
76 LG .18 .21 £.96 .13 52
7 uc -14¢ 126
78 UA 0 5 16 30 65 7 24 90 94 97
79 UA
A O RRKETWRATT R bk h ke kNN
HEC-1 INPUT PAGE 3
LINE ID.......1...vues P B I |- I P Tivininn - 9,.....10
III 80 KK (o]
81 KM CUCURACHA ST.
82 HC 2
T TTIEAEEE SR RER SRS R4 222 L s ) )
83 KK RCPC-D
84 KM ROUTE FROM CUCURACHA ST. TO MAVAJO & JACKSON ST'S.
85 RS 1 FLOW -
26 RC .045 .03 .45 1003 L12
87 RX v} 10 a0 120 140 170 260 300
88 RY 2.4 1.3 0.8 0 0 1 1.1 1.8
£l iittttkl**t******t*****f*tit*
89 KK ge240p
90 KM BASIN sac240d
91 BA .04
92 L3 .18 .21 6.96 .13 S2
93 uc .133 .098
94 UA 0 5 16 30 65 77 84 g0 94 97
I 95 [¢1.9 .
P YT T332 R R RS R R RS AL E S 23
96 KK CPD
97 KM NAVAJO & JACKSON ST'S.
8
9 tckttt*tt%**i*ititttttttﬁwttvt*
l 59 KK RCPD-E
100 KM ROUTE FROM NAVAJO & JACKSON ST’S. TO MOHAVE & JACKSON ST'S.
101 RS 1 FLOW -
102 RC .045 .03 045 370 ,024
103 RX 0 10.4 24.8 50.3 81.5 99.8 121.4 170.1
l 104 RY i 9.9 0.6 0 0 0.3 0.3 0.9
FEETEIIIS SIS SRS RS R4 204443
105 KK . SC240E
104 KM  BASIN sac2dle
107 BA .02
108 L3 .11 .21 6.96 .13 $4
109 uwe 083 .041
119 UA 0 5 16 30 65 77 84 90 94 97
111 U 80
* Wk kkkkkk kA kA NN NN ANk ok k ko
112 KK CPE
113 KM MOHAVE & JACKSON ST'S.
114 HC 2
PRSI IR TSRS TR 2R A0 20 24 243 00 N
1 HEC-1 INEBUT PAGE 4
LINE ID . vuns P S S, K PN Aoy - Y - Tivinnan [ S 9...... 10
115 KK RCPE-F '
118 KM ROUTE FROM MOHAVE & JACKSON ST'S. TO MOHAVE & MADISON ST’S.




117 RS 1 FLOW -1
118 RC .045 .03 .045 370 .014
119 RX 0 3¢ 50 80 119 150 170 250
120 RY 2.2 1.1 0.% 0 0 0.4 Q.9 2.2
W AR HERR A NN A RNNN A RN A hhokdok
121 KK S8C240F
122 KM BASIN sac240f
123 BA .01
124 LG .10 .21 5.96 .13 45
125 uc -083 .068
12¢ DA 4 5 i6 30 65 77 84 90 94 97
127 UA 100
LR A 2 S R R 2 RIS
128 KK CPF
129 KM MCHAVE & MADISON ST'S3.
130 HC
O EAXKXXANNNNN Rk ok k kb kkkk kb kk k%
13 KK CPF-G
132 kM ROUTE FROM MOHAVE & MADISON ST’S. TO MOHAVE & ADAMS ST’S.
133 RS 1 FLOW -
134 RC .048 .03 4045 270 008
135 Y 0 20 30 50 70 80 90 100
138 RY 2.5 1.6 - 0.9 o 0.1 0.4 1.9 2.5
* ok kA AR NI NN R R A Ak ARk N kA A REERN
137 KK 8C240G
138 KM BASIN sac240g
139 BA .01
140 LG .15 .21 6.96 .13 45
141 ue .83 074
142 oA [ 5 16 30 65 77 84 90 94 97
143 uva
e kk kNN I A AR RRTTAKRTN NN A A kbW
144 KK CPG
145 KM MOHAVE & ADAMS ST'S,
146 C
* okH KAk ke ke kA NRANNRN RN Rk
147 KK RCPG-H
148 KM ROUTE FROM MOHAVE & ADAMS ST'S TO MOHAVE & JEFFERSON ST'S.
149 RS H FLOW -
150 RC .045 .03 .045 370 .005
151 154 0 27 75.8 196.7 185 229.5 297 337.5
152 RY 1.2 0.9 9.4 O 0 0.1 0.8 1.2
LR S L EE R RS LSS RS EEE)
HEC-1 INEUT PAGE &
LINE ID. .. S R T L N TN Tt a....., P
153 KK  $C240H
154 KM BASIN sac240h
155 BA .01
156 LG .15 .21 6.96 .13 45
157 uc .083 L0687
158 UA o 5 18 30 65 77 84 90 94 g7
159 UA 160
W kAN ARk Ak kAT NT AN N A AN N A
160 4.4 CPH
161 kM MOHAVE & JEFFERSON ST'S.
[
1 2 ﬁci‘tttttttnt&i**i*ii*tﬁ****llil
163 KK RCPH-I .
164 KM ROUTE FROM MOHAVE % JEFFERSON ST’S. TO ATSF RAILROAD
165 RS 1 FLOW -1
i66 RC .045 .03 045 370 .019
167 RX 0 10 110 250 390 670 810 950
168 RY 0.8 0 ] 1] Q 0 0 4.3
LR AL SRR EE SRR RS2 222222 RSN
169 KK 8C2401
170 KM  BASIN =ac240i
171 BA .10
172 ] .14 .21 6.96 .13 45
173 uc .204 A7
174 UA k] 5 16 30 65 T B4 50 94 97
17% U 100
EER SR Ly T T T
176 KK CPI
177 KM ATSF RAILRCAD
178 HC 2
179 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
INFUT
LINE (V) ROUTING (---») DIVERSION OR PUMP FLOW
NO. (.} CONNECTOR (<~--)} RETURN OF DIVERTED ©R PUMPED FLOW
6 SAC230
20 N SAC2135
27 CAC236..0.0unan.a.s
v .
v
30 RAC236 4




IIIIII: 'lllll lllll' lIIIlI

s . DAM
43 CBA. . vens
v
v

51 RCPA-B
57 . 5C2408
64 CPB.virennnnns
Vv
v

67 RCPB~C
73 . scz400
80 PO .. s
83 RCPC-D
89 : 502400
96 CPD.vveerreeenn
v
'
99 RCPD-E
105 . SC240E
112 CBE.+'ivrnsins .
v
115 RCPE-F
121 : §C240F
128 CP%...........:
131 CFF-G
137 . 50240G
144 CPG.iaiirrnnis
147 RCPG-1
153 . 8C240H
160 CPH.ervrnnnns,
v
163 RCPH-I
169 : 8C2401

176 CPI...... R

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1**!!*lI“‘l"ﬂr’r#*l:tttttittt****ii*tt"hiitit

P R AL R A I T s e T T R R 2L L St L E)
* * >
s

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U.S. ARMY CORPS OF ENGINEERS
v SEPTEMBER 1950 - " HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0 " M 609' SECOND STREET
* * * DAVIS, CALIFORNIA 95616
* RUN DATE 07/30/1993 TIME 12:37:24 ¥ * (916) 756-1104
* * b4

*

AR E RN R AR kAN R KA AN AR A NN RN AR AR RA RN A NN
11220 Ea AR 2 E e R R e I SR RS sl

Ccasandro Wash Dam Design, 885 7/16/93
clark Hydrograph Methodology
6-HR, 100-YR RAINFALL

5 10 QUTFUT CONTROL VARIABLES .
IPRNT 5 PRINT CONTROL
IPLOT 0  PLOT CONTROL

l v




+

+

+

+

*

Q8CAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
HHIR MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
1TIME 0000 STARTING TIME
HE 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATICN INTERVAL .08 HOURS

TOTAL TIME BASE 16.58 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTHE INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREAR IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK ARER STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
SAC230 705. 4.25 115. 42. 42. 72
HYDROGRAPH AT
SAC23S 367. 4.25 62. 23. 23, .18
2 COMBINED AT
CAC23E 1072, 4.25 178, 64. 64. 1.10
ROUTED TO
RAC236 1030. 4.33 177. 64. 4. 1.10
12.67 4,33
HYDROGRAPH AT
DAM 159, 4.17 26. 10. 10. .13
2 COMBINED AT
CPA 1166.  4.33 203. 74. 74. 1.23
RCUTED TO
STOR 0. .08 0. C0, 0. 1.23
2150.31 9,00
ROUTED TO
RCPA-B 0. .08 0. 0. 0. 1.23
HYDROGRAPH AT ’
502408 144.  4.08 20. 7. 7. .10
2 COMBIMED AT
. cEB 144. 4,08 20. 7. 7. 1.33
ROUTED TO
RCPB-C! 139, 4.17 20. 7. 7. 1.33
.69 a.17
HYDROGRAPH AT
8C240C 54, 4.00 7. 2. 2, .03
2 COMBINED AT
cpec 188, 4.08 26. 5. 9. 1.36
ROUTED TO
RCPC-D 181. 4.17 26. 9, a, 1.36
.83 4.17
HYDROGRAPH AT
8C240D 76, 4.00 9. 3. 3. .04
2 COMBINED AT
CPD 241, 4,08 35. 13. 13. 1.40
ROUTED TO
ROPO-E 240,  4.08 35. 13. 13. 1.40
.68 4.08
HYDROGRAPH AT
2C240E 41. 4.00 4. 2. 2z, .02
2 COMBINED AT
CPE 267. 4.08 39, 14. TS 1.42
ROUTED TO
RCPE-F 268, 4.08 39. 14, 14, 1.42
.82 4.08
HYDROGRAPH AT
SC240F 20. 4.00 2. 1. 1. .01
2 COMBINED AT
CPF 283. 4.08 1. 15. 15. 1.43
ROUTED TO
CPF-G 283, 4.68 a1, 15, 15, 1.43
. 1.38 4.08

HYDROGRAPH AT




*

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

8C240G

cPG

RCPG-H

5C240H

CPH

RCPH-I

8C2401

CPI

*%% NORMAL END OF HEC-1 ***

20.

294,

292.

2C.

307.

300.

447.

.00

.08

.08

.00

.08

17

.00

.08

43.

43.

45.

45.

21.

66.

16,

15.

17.

17.

24.

16.

1s.

17.

17,

24.

.01

.01

-71

.17

.08

.17




HEC-1, CLARK METHOD
S0YR-6HR
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*  FLOOD HYDROGRAPH PACKAGE [HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
M

* SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER
-

* VERSION 4.0 x * 609 SECOND STREET
*

* * ' hd DAVIS, CALTFORNIA 95&6i6
*

* RUN DATE 07/30/1993 TIME 12:39:09 * * (918) 756-1164
M

" * *

*
AR KKK TN KRR AR AN NIRRT ST N A Ak k ok bk ek
HRRRRRE UK IR kAR R KX NN A N Rk kb d kAR RNk

X X XXXNAAN ALK x
X X X x X X
X ¥ X X X
XXXHHXY  XHXX X KHEXX X
X X X X X
X X X X X X
X X XXXXXxx RXXXX XXX

THI$ PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, REC1DB,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
THE DEFINITION OF -AMSKK- ON RM~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DS$:WRITE STAGE
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID....... ) P+ E T TN S S Tovrnan [ P | I
1 ID  Casandre Wash Dam Design, 88§ 7/16/93
2 ID Clark Hydrograph Methodology
3 ID  6-HR, 50-YR RAINFALL
*DIAGRAM
4 IT 5 200
5 I0
LR EE LR LT R R L R L T B g
6 KK 8AC230
7 KM 6-HOUR RAINFALL, PATTERN NO. 1.66 WAS USED TO FPIND TC & R FOR THIS BASIN
8 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,983 (3.00 INCHES)
9 BA .72
10 IN 15
11 PB  2.%49
12 KM THE FOLLOWING FC RECORD USED A &6-HOUR STORM WITH A PATTERN NO. OF 1.66
13 FC .000 .00% .0le .025 .034 .042 .051 059 067
14 PC .087 160 119 .155 .240 .426 .742 .862 L9811
15 PC .954 .966 578 -9B%  1.000
16 LG .14 .21 6.96 .13 6.70
17 ue .508 424
18 UA Q 5 16 0 65 77 84 90 94
19 UA
LR EEEER R TR SRS L L L S L L g gy
20 KK SAC235
21 KM SUB-BASIN SACZ3S
22 BA .38
23 LG .14 .21 6.96 .13 10.10
24 uc 442 .451
25 UA 0 5 18 30 65 77 84 90 94
26 UA
LR AL EEEEEES FE sy P g ey
27 KK CAC236
28 KM  COMBINE SAC230 & SAC235 AT CAC236
29 HC 2
ERRA A S 2 B F RS L Ly L R p R gy
30 KK RAC23%
31 KM ROUTE CAC236 TO DAM B
32 153 1 FLOW -1
33 RC 045 .03 045 4400 0175
34 RX  463.5 467.5 477.5 487.5 512.5 522.5 532.5 536.5
35 RY 16.% 12.5 12.5 10.0 10.0 12.5 12.5 16.5
* ttwtitii'*t*ttktk**ttt*ti****
36 KK DAM
37 XM sac2dta
38 BA .
39 LG .34 .21 6.96 .13 45
40 uc .338 333
41 UA 0 5 16 30 65 77 84 90 94
42 A
ok AT Ak bk kR
1 HEC-1 INBUT
LINE ID.....ﬂ.l;......2.......3.......4.......5.......5.......7. ..... IS TP A
43 KK CPA
44 KM DAM SITE

AND HEC1KW.

STYLE INPUT STRUCTURE.
FORTRAN77 VERSION
FREQUENCY,

PAGE 1

75
.942

1

97

97

PAGE 2



LINE

115
116

(8] 2
P 11 LLL L1222 2L L

KK STOR
KM STORAGE BEHIND DAM --- HQ SPILLWAY OR PRINCTPAL OUTLET
SA 0 0.32 0.64 1.09 1,54 2.67 4.93 7.55

80 0 0 0 Q ] 0 0 0
SE 2129 2130 2132 2134 2136 2138 2140 2144

ok kA kAR MR Rk kR kKKK Kk ok

KK RCFPA-B

KM ROUTE FROM DAM SITE TC MARIPOSA DR.

RE 1 FLOW -1

RC .G45 .03 .045 950 018

RX 0 130 150 220 290 350 419 450
RY 7 4.8 1.5 9.3 0 3.5 3.2 5
* kAN N A A IR ANRKETTXXRKTRT NN WAoo o

KK s¢240B

KM  BASIN sac2d40b

BA .10

LG .32 .21 6.96 .13 3%

uc 262 .224

Uk 0 5 16 30 65 T 84 90
UA

9
W oRkRREEERNKNAXANRN IR NN R RNk

KK CPB
KM MARIPOSA DR.

2
X R REERRE KA R AR R AR IRRRRAR KK

KK RCPB-C

KM ROUTE FROM MARIPOSA DR. TO CUCURACHA ST.

RS 1 FLOW -1

RC .045 .03 .045 €34 022

RX 0 40 80 110 130 200 280 320
3 1] 2 1.2 0.7 4

d khhkk ke wwANF kb k ok kok ok ok k

KK 8C240C

KM BASIN sac240c

BA .03

LG .18 21 6.96 .13 52

uc L1456 -126

UA ¢] 5 16 30 65 77 &4 90

uA

L]
* KA N AN WA AR R A AR AR AN AN KUK

HEC-1 INPUT

In....... I ..., P S - [ i g
KK CPC
KM CUCURACHA ST.
HC 2 L
* AR AR R AN A AXNAN ANk h bk
KK RCEC-D )
KM ROUTE FRCM CUCURACHA ST. TO NAVAJO & JACKSON ST'S.
RS i FLOW -1
RC .045 .03 045 1003 .012
RX 0 10 80 120 140 170 260 300
RY 2.4 1.8 0.6 0 0 1 1.1 1.8
h AAREWENWAE T bk ko kA kF KRN
KK s5C240D
KM  BASIN sac240d
BA .04
LG .18 .21 6,986 .13 52
uc L1533 .098 .
UA g 5 ie 30 65 77 84 90
UA 100
PEETITEEETRER LS8 28 24 0 b0 Lol s ladsld
KK CPD
M NAVAJO & JACKSCN ST’'S.
HC 2
e Ak ek koo NN NN Wk ko ok o ok ok o ok e
KK RCED-E
M ROUTE FROM MAVAJO & JACKSCN ST’S8. TO MOHAVE & JACKSON ST/S.
RS i FLOW -
RC .045 .03 . 045 370 024
RX 0 10.4 24.8 50.3 81.5 99.8 121.4 170.1
RY 9.9 0.6 0 0 0.3 0.3 0.9
d hkkkwwwwrtErk bbbk ki kkkkk bk
KK SC240E
KM  BASIN sacldCe
BA .02
LG .11 .2l €.96 .13 54
uc .083 L0411
Ua 0 5 ie 3o 65 77 84 30
UA
* kkkkk kR AN AN R Rk Ak ok kdedrk bWkl w
KK CPE
KM MCHAVE & JACKSON ST'S.
RC 2
T TEIEEZE R 2R 442022 R b bt o bl
HEC-1 INPUT
) 4 PO | O . 4o GaaaaaeaBaii, Teovunnnn 8
KK RCPE-F

KM ROUTE FROM MOHAVE & JACKSON ST'S, TO MOHAVE & MADISON S5T'S.

11.07
0
2150

94

94

34

94

16.00
. 4
2160

97

97

PAGE

97

97

PAGE




INPUT
LINE

NO.

20

27

30

131

133
134
135
13¢

137
138

1490
141
142
143

144
145
146

147
148
150

151
152

163

168

16%
17¢
171
172
173

175

176

178
179

R8 1 FLOW -1

RC .045 .03 045 370 L014

RX [H 30 50 80 110 150 170 250
RY 2. 1.1 0.9 0 o 0.4 0.9 2.2
T O KAAAANATARRRAR AL AN TN AATTNAN

KK SC240F

Ko BASIN sac24df

BA .01

LG .10 .21 6.96 .13 45

o .083 .068

UR 4 5 16 30 55 77 84 90
UA

A kk kAN AR AR R AR ARk ARk Rk kR

KK CPF

KM HMOHAVE & MADISON ST 3.

HC 2

T XA AT RA KRR RR AR NN N A ARk k ok

KK  (PF-G

KM ROUTE FROM MOHAVE & MADISON ST S. TO MOHAVE & ADAMS $T'S,

RS FLOW -1

RC .G45 .03 L0458 370 .08

RX o3 20 30 50 70 80 90 100
RY 2.5 1.6 0.9 0 0.1 0.4 1.9 2.5
kAR A A AN RAKRARNRRXRNNN NN N x

KK 5C240G

KM BASIN =sac2d0g

BA .01

LG .15 .21 5.95 .13 45

ue .083 074

UA 0 5 18 .30 113 77 84 90
UA

o okkkkw kW k wF Ak Rk R RN AA KA TRANX

KK CPG

M MOHAVE & ADAMS 5T'S.

HC
AR NR A AR RN RRU AN NI AN RN ARk

KK RCPG-H
KM ROUTE FROM MOHAVE & ADAMS ST*S TO MOHAVE & JEFFERSON ST’ S.
RS 1 FLOW -1
RC . 045 .03 . 045 370 .005
R¥ 0 27 75.6 106.7 185 229.5 297 337.5
RY 1.2 .9 . o 0 0.1 0.8 2
R OWHAW AN E ko ke k ok ok vk ok ok ook ok o ok e ke o ke
HEC-1 INPUT
IDiasasaslininins b [ PN 5. Buvuss P . 8
KK SC240H
KM  BASIN aac240h
BA .01
LG .15 .21 6.96 .13 45
uC .083 .087
UA H 5 16 20 65 17 84 90
Uh
LA LA R TSR A T s )
KX CPH
KM MOHAVE & JEFFERSON 8T’S.
:’lckl‘*klIlﬁi*iiitiiii!tl!l*tll*i
KK RCPH-I
KM ROUTE FROM MOHAVE & JEFFERSON S1'S. TO ATSF RAILROAD
RS 1 FLOW -1
RC .045 .03 .045 370 .019
RX Q 30 110 250 390 670 810 950
RY . 0 0 0 0 4.3
LR LRSI R S R T TSR 2EY ]
KK sc2401
XM  BASIN sac240i
BA .
LG .14 .2l 6.96 .13 45
ucC 204 177
ua 0 5 16 30 &5 77 84 90
Ua
* ok RN ARNENRN NI NNN N AR R R kR kN h ok
KK CPI
KM ATSF RAILROAD
HC 2
2z

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) ROUTING
{.) CONNECTOR

SAC23¢

CAC236
v

v
RAC236

SAC235

{-~->) DIVER$ION OR PUMP FLOW
(<~~~} RETURN OF DIVERTED OR PUMPED FLOW

94

94

94

94

97

97

PAGE

.19

87

97




36 . DAM
43 R T
v
v
51 RCPA-B
57 . SC240B
64 CPBurrrnnnnn,
v
A
&7 RCPB-C
73 . sc240¢
80 CRE.. ..., .
v
v
83 RCPC-D
89 . 8C240D
96 CPDnrnnn... .
v
v
99 RCPD-E
105 . SC240E
112 CPE.venurins .
v
v
115 RCPE-F
121 . SC240F
128 GPF..... e
v
v
131 CPF-G
137 . §C2406
144 - T,
v
v
147 RCPG-H
153 : sc240
160 CBH.uvrnrrrennn
v
v
163 RCPH-T
169 . 5C2401
176 B SO

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
LRERE R AR AR NRE R IR AR RERAERNNI RN I NN

R e e e s e T et
* *
*

* FLOOD HYDROGRAPH PACKAGE [(HEC-1) *

* SEPTEMBER 1990 *
*

* VERSTON 4.0 *
*

® *

* RUN DATE 07/30/1993% TIME 12:39:09 *

" *
*

R L i R A e e R T T T T
LA R e e T T A e T ]

Casandro Wash Dam Desgign, 88 7/16/93
Clark Hydrograph Methodelogy
6-HR, 100~YR RAINFALL

5 10 QUTPUT CONTROL VARIABLES .
IFRNT 5 PRINT CONTROL
1pLOT ¢ PLOT CONTROL

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

{916) 756-1104




+

+ +

+

+ +

+ +

+ +

+ o+

iT

QSCAL 0.

HYDROGRAFH TIME DATA

NMIN
IDATE 1 0
ITIME 0000
N 200
NDDATE 1 0
NDTIME 1635
ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN. HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX TMUM TIME OF
OPERATIOH STATION FLow PEAK AREA STAGE MAX STAGE
§-HOUR 24 -HOUR 72 ~HOUR
HYDROGRAFH AT
SAC230 810, 4.25 135, 49, 49, L2
HYDROGRAPH AT
8SAC235 421. 4.25 3. 26. 26. .38
2 COMBINED AT .
CAC236 1231. 4.25 208. 75. 5. 1.19
ROUTED TO
RAC236 1188. 4.33 208, 75. 5. 1.10
12.85 4.33
HYDROGRAPH AT
DAM 181. 4.17 30, 11. 11. .13
2 COMBINED AT
CPA 1343, 4.33 238, 86, 86, 1.23
ROUTED TO
STOR 0, .08 0 0. 0. 1.23
2151.58 .9.50
ROUTED TO
RCPA-B 0. .08 [ 0. 0. 1.23
HYDROGRAPH AT
scz40B 1e63. 4.08 22. 8. 8. .10
2 COMBINED AT
CFB 163. 4.08 22. 8. 8. 1.33
ROUTED TO
RCPB-C 158. 4.17 22. a. &, 1.33
.73 4.17
HYDROGRAPH AT
scz40c 61, 4.00 7. 3. 3. .63
2 COMBINED AT
0] 213. 4.08 30. 11. 11. 1.36
RCUTED TO
RCPC-D 205. 4.17 30. 11. 11. 1.36
.88 4,17
HYDROGRAPH AT
sC240D 8BS, 4.00 10. 4. 4, .04
2 COMBINED AT
CPD 274, 4,08 40. 14. 14. 1.40
ROUTED TO
RCPD-E 272, 4.08 40. 14, 14, 1.40
.12 _4.08
HYDROGRAPH AT
SC240E 46, 4.00 5. 2. 2. .02
2 COMBINED AT
CPE 303. 4.08 45. 16. 16. 1.42
ROUTED TO
RCPE~F 304. 4.08 45, 16. 16. 1.42
.87 4,08
HYDROGRAFH AT
SC240F 22. 4.00 2. 1. 1. .01
2 COMBINED AT
CPF 321. 4.08 47 . 17. 17. 1.43
ROUTED TO
CPF-G 321. 4.08 47. 17. 17. 1.43
. 1.47 4.08

HYDROGRAFPH AT

HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING CATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.08 HOURS
16.58 HOURS

SQUARE MILES




2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

+

HYDROGRAFPH AT

2 COMBINED AT

8C2406

CPG

RCPG-H

8C240H

CPH

RCPH-I

5C2401

CPI

*%% NORMAL END OF HEC~1 ***

22,

33s,

333.

22.

350,

341.

178.

508,

4.08

4.08

50.

50.

52.

52.

24.

76.

18.

18.

13.

19.

28.

18.

18.

15.

139,

28.

.01

.44

.44

.01

.45

.45

.10

.55

.76

.19

08

A7




HEC-1, CLARK METHOD
100YR-6HR




P e s P YRRt s I
R kAN AR AR A AR H A kAR RN A NN R AR A h ek R

* * . *
:* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORFS OF ENGINEERS
" SEPTEMBER 1990 * * HYDROLOGIC ENGINEERING CENTER
** VERSION 4.¢ * * 609 SECOND STREET
** * * DAVIS, CALIFORNIA %5616
'* RUN DATE 08/02/1993 TIME 13:02:39 * * (916) 756-1104

" * N

*
EERE AR EE A A s LT S T T LT L L sy
b R e R e s P Y R T e L]

X X XREXAAH KEAXK X
X X X X X KX
X X X X X
KEXXKEX  XXRR X XXXXX X
X X X X X
X X X X X £
X i XRXXXXM KXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS CF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HEC1KW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTTOR- 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 CPTIONS: DAMBREAK CUTFLOW SUBMERGENCE , SINGLE BVENT DAMACE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIREC CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
LINE ID......, 1..... I I K L T PP [ 9......10
i ID  Casandro Wash Dam Design, S5 7/16/93
2 ID  Clark Hydrograph Methodelegy
3 ID  6-HR, 100-YR RAINFALL
*DIAGRAM
4 IT 5 200
5 Ic
W WA hk ke kRN R TN NN AR RN A A A Ak A A
] KK SAC230
7 KM €-HOUR RAINFALL, PATTERN NO. 1,66 WAS USED TO FIND TC & R FOR THIS BASIN
8 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .983
9 BA T2
10 IN 15
11 KM RAINFALL DEPTH OF 3.40 WAS SPACTALLY REDUCED AS SHOWN BY THE PB RECCRD
12 PB 3.345
13 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN NO. OF 1.66
14 PC 000 009 016 .025% .034 L0423 .051 .059 L0867 -G75
15 PC .087 .1490 .119 .155 .240 426 T 742 .862 .911 .942
16 PC .954 L9866 .978 .989 1.000
17 LG .14 .21 6.96 .13 6,70
18 ue .508 -424
1% Ua 0 s 16 30 65 77 84 90 9 97
20 UA
LR R e L R R R R T |
21 KK SAL235
22 KM SUB-BASIN SAC235
23 BA .38
24 LG .14 .21 6.96 W13 10.10
25 uc 442 451
26 UA 1] 4 16 30 65 7 84 S0 94 97
27 ua 100
LR S s L P T T T R T ]
28 KK cAc23s
29 M COMBINE SAC230 & SAC235 AT CAC236
30 (o] 2
kRN A AN R R R AN KRR TR R R TR RN Ak kK
1 KK RAC236
32 KM ROUTE CAC236 TO DAM B
33 RS 1 FLOW -1
14 RC D45 .03 Q45 44900 L0175
35 RX 463.5 467.5 477.5 487.5 512.5 522.% 532.5 536.5
36 RY 16.5 12.5 12.5 10.0 10.0 12.5 1z.s5 16.5
Rk kA A AN IR N RN A AR AR R AR R RKK
EX) . KK CAM
38 KM sac24fa
39 BA .13
40 LG .34 .21 6.96 .13 45
41 ue .338 2333
42 UA ¢ 5 16 30 55 77 34 30 94 97
43 UA
R R LT DL R L LT TR e
1 HEC-1 INPUT
LINE ID . e e b ..4.......5.......6.......7.......8.......2......10
44 KK CPA

PAGE 1

PAGE 2




45 ™ DAM SITE
46 HC

A Rk AR Rk R KR AR AT N FRAAR AR R ekt

47 KK STOR

48 KM  STORAGE BEHIND DAM --- NO SPILLWAY OR PRINCIPAL QUTLET

49 SA 0 0.32 0.64 1.09 1.54 2.67 4.93 7.5% 11.07 16.00
50 5Q Q 9 0 0 e 0 ¢ 3 0
51 SE 2129 2130 2132 2134 2136 2138 2140 2144 2150 2160

T T e il A A E T R

52 KK RCPA-B

53 KM ROUTE FROM DAM SITE TO MARIPOSA DR.

54 RS 1 FLOW -1

55 RC .045 -03 .045 950 .018

56 RX 0 130 150 220 29¢ 350 410 450
57 RY 7 4.8 1.5 0.3 0 0.5 3.2 )

A KA RRRA N AR AR R E XX XXX RN N

58 KK 5C240B
59 KM BASIN sac240b
10

61 LG .32 21 6.9 .13 39
62 ve %62 .224
3 UA 0 5 16 0 65 77 84 96 94 97

64 UA
T RN AR R R RN KA A NN R AN NN I N NN A

65 KK CPB
66 KM MARIPOSA DR.
67 HC

2
H Rk kAR AN NN AN NN R AR Rk

68 KK RCPE-C

69 KM ROUTE FROM MARIPOSA DR. TO CUCURACHA ST.

70 RS 1 FLOW -1

71 RC .045 .03 .045 634 022

72 RX 0 40 80 110 130 200 280 320
73 RY 12 [ 0 Q Z 1.2 0.7 4

Rk ARE AR AR N A IR AR AR KRR R A LTRAK

74 KK 8C240C

75 KM  BASIN sacl40c

16 BA .03

77 7 I .18 .2l 6.96 .13 52

78 ue .146 126

79 UA 0 5 1 EL] 55 77 84 a0 94 97
80 va

ko Rk AR ARAAR AR R KA RN NTTNRA RN KRN F

1 HEC-1 INPUT PAGE 3

KK cpe
82 KM CUCURACHA 8T.

C 2
X NAAAER KA RAEN KRR ERRRRRR KA R R

84 KK RCPC-D
85 KM ROUTE FROM CUCURACHA ST. TO NAVAJO & JACKSON ST/8.
1

FLOW -
87 RC .045 .03 . 045 1003 .012
0 10 80 120 140 170 260 300
as RY 2.4 1.8 0.6 0 0 1 1.1 1.8

B ORHERE R AN R AR R R R RN KA RA AR

90 KK 2C249D

91 KM  BASIN sac240d

22 BA .04

93 LG .18 .21 5.96 .13 52

94 uwe .133 .098

95 UA [} 5 16 30 65 77 84 9¢ 94 97
96 UA

100
A ARk EE RN AN A NN NI T RANRAN KNS

97 KK CPD
98 KM MAVAJO & JACKSON S5T'S.
99 HC

ok Rk A A RN RN RN IR R RN RRRRRR

100 KK RCPD-E
161 KM ROUTE FROM NAVAJO & JACKSOM ST S. TO MOHAVE & JACKSON ST'S.
102 RS 1 FLOW -1

1¢3 RC .045 .03 .045 370 .014

104 RX 0 10.4 24.8 50.3 81.5 99.8 121
185 RY 1 ¢.9 0.6 0 0 0.3 0

koK RARAA AR KRR KRR KRR K AT TR

.4 170.1
3 0.9

166 XK SC240E
167 BASIN sac24le

.11 .21 6.96 .13 54
.0d1
0 5 16 30 65 77 84 %0 94 97

109
110

EEERER

112

A WA RA R AR AR AR KRR AR NRAN AN NN N RN R

113 KR CPE
114 KM MOHAVE & JACKSON ST'S.
115 HC

2
X AR IAHAN AR RN F LN TR ” R

1 HEC-1 INPUT PAGE 4

LINE IDiisaran ) b NI 4o, - T P Fovvanns B....... 9...... 1¢

116 KK RCPE-F

| LINE ID.eevnn. TowewaeeBaaannn. 3 RO DU RN Buvinnn Turennnn [: DU 9...... 16
L 81




117 KM ROUTE FROM MOHAVE & JACKSON ST'S. TO MOHAVE & MADISON ST'S.
118 RS 1 FLOW -1
119 RC .045 .93 045 370 .0l4
120 RX 0 20 50 89 110 150 170 250
i21 RY 2.2 1.1 0.9 ] 0 0.4 0.9 2.
LERTEETEE TR LE LSRR R R R R Y]
122 KK SC240F
123 XM BASIN sac240f
124 BA 01
125 LG .10 .21 6.9¢6 .13 45
128 uc .083 L068
127 UA 0 5 16 30 &5 77 84 90
128 uA
KON R Wk ko ok o o ok ko e ok e e e e e ke ek
129 KK CPF
130 KM MOHAVE & MADISON ST'S.
131 HC 2
LR i i ER R T SEE ISR EE T F T
132 KK  CPF-G
133 KM ROUTE FROM MOHAVE & MADISON ST’S. TO MOHAVE & ADAMS ST'S.
134 RS 1 FLOW -1
135 RC .045s .03 L0045 370 .008
i36 RX 0 29 30 50 70 80 90 100
137 RY 2.5 1.6 0.9 0 0.1 0.4 1.9 2.
LR AR LR s RS R RS S
138 KK 3024006
139 KM  BASIN sac240g
140 BA 01
141 LG .15 .21 6.96 .13 45
142 uc .083 .074
143 UA 0 5 16 30 &5 77 34 940
144 UA
A ONRH KRR NANNN AN I R AR A ek khkk
145 KK CPG
143 KM MCHAVE & ADAMS ST'S.
14 * i I o vk ok ok ke ok ok ke Sk ok o ko ok o o ko ok o e
148 KK RCPG-H
149 KM RGUTE FROM MOHAVE & ADAMS ST'S TO MOHAVE & JEFFERSON ST’S.
i50 RE 1 FLOW -1
158 RC .045 03 045 370 .60S
182 RX 0 27 75.6 106.7 185 229.5 287 337.5
153 RY 1.2 q.9 0.4 0 0 0.1 0.8 1.
AR AR AATNNT AR RAAR A AR R AR A&
HEC-1 INPOT
LINE B O L . 4o, S.. - T Tovvines
154 KK SC240H
185 KM  BASIN sac240h
156 BA .01
157 L .15 .21 6.96 .13 45
158 uc .083 .0E7
159 UA 0 5 16 30 65 77 84 90
160 UA
ok AN NN RN NK KRNk Kk k% Kk
161 KK CPH
162 KM MCHAVE & JEFFERSON ST'd.
163 HC
LR 2 2R3 222 R R EE )
164 KK RCFH-I
155 KM ROUTE FROM MOHAVE & JEFFERSON ST'S. TO ATSF RAILROAD
166 RE 1 FLOW -
167 RC .045 .03 .045 370 .019
168 RX ) 30 110 250 390 610 810 950
169 RY 0.8 i} 0 0 0 Q 0 4.3
de e ke i g S o W o ok e vk e vk ok ke ek vk ke ke ek ek ok
L70 KK sSc2401
11 KM BASIN sac240i
172 BA .10
173 LG .14 .21 .96 .13 45
174 e .204 177
175 UA 0 5 16 30 13 77 84 90
176 UA 100
k Ak khkhkkhkkkhbErr AN FR AR
177 XK CPI
178 XM ATSF RAILROAD
179 HC 2
180 ZZ

SCEEMATIC DIAGRAM OF STREAM NETWORK

INPOT
LINE {V) ROUTING {--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR {<~--) RETURN OF DIVERTED OR PUMPED FLOW
6 5AC230
21 . SAC235
28 CAC236.. ... e
v
v .
31 RAC236 ‘



37 . DAM

44 CPA...... ..-..:
v

52 RCPA-B

58 . 8c2408

55 CPB..verirt, .
v

68 RCPB-C

74 . scza0c

31 CBC . vvvirnnes .

84 RCPC-D

90 . 802400

97 e FUU
v

100 RCPD-E

106 : SC240B

113 CPE. . vvvrnnnnnn

116 RCPE-F

122 . SC240F

129 CPFurnsnnrerenn

132 CPF-G

138 . 2c2406

145 CPG. i vvnnnns .ol

148 RCBG-H

154 . sc2404

151 CPHueeennn. .. .

164 RCPH-T

170 . 5C2401

Ml M IE NE T TE TN A IR B N O W
<

177 CPT.iierrrnnnns
(x*%) RUNOFF ALSO COMPUTED AT THIS LOCATION

PEREERT AR RR AR AR WS WA RARAA AR TFTRRR AR kI h
KA AR KRR NANAN AR R AR R AN AN KA ENRENEA

* * x
** FLOOD HYDROGRAPH PACKAGE (HEC-1} * * U.S. ARMY CORPS OF ENGINEERS
:* SEPTZMBER 1990 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0 * * 609 SECOND STREET
:* * * DAVIS, CALIFORNIA 95616
’* RUN DATE 08/02/1993 TIME 13:02:39 *. * {916) 756-1104
» " !

*
KRRk AN RH R R EARE R NI NN AN AN A HERRR NN
HEAKAKIF AR I kN AN AN AN ETRTT TRk ko kk

Casandro Wash Dam Deaign, 38 7/16/93
clark Hydrograph Methodology
6-HR, 10C0-YR RAINFALL

5 10 CUTPUT CONTROL VARIABLES
IPRNT $ PRINT CONTROL




+ +

+

+

+

+

*

+

IT

IPLOT 0
QSCAL 0.

HYDROGRAFH TIME DATA

PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME Q08¢ STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH CRDINATES
NDDATE 1 ¢ ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 16.58 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

PEAK TIME OF

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SCUARE MILES

AVERAGE FLOW FOR MAXIMUM FERIOD

OPERATION STATION FLOW PEAK
§-HOUR 24 -HOUR 72 ~HOUR
HYDROGRAFH AT
SAC230 950. 4.25 162. 59. 59,
EYDROGRAFH AT
SAC235 493, 4.25 87. 32. 32.
2 COMBINED AT -
CACZI6 1444. 4.25 249. 90, 90.
RCUTED TO
RAC236 1398. 4.33 249. S0. S0,
HYDROGRAPHE AT
DAM 209. 4.17 35, 13, 13
2 COMBINED AT .
CPA 1576. 4.33 284, 103. 102,
ROUTED TO
STOR 0. .08 Q. 0. 0.
ROUTED TO
RCPA-B 0. .08 9. 0, 0.
HYDROGRAFH AT
scz240B 188. 4.08 26, 10, 10.
2 COMBINED AT
cpa 188. 4.08 26. 10. 10.
ROUTED T
RCPB-C 183. 4.17 26. 10, 10,
HYDROGRAFH AT
8C240C 69. 4,00 9. 3. 3.
2 CCMBINED AT
cPC 246, 4.08 35, 13, 13.
ROUTED TO :
RCPC-D 238, 4.17 35. 13. 13.
HYDROGRAPH AT
scz4{D 97. 4.00 12. 4. 4.
2 COMBINED AT :
CPD 317. 4.08 : 46. 17. 17.
ROUTED TO
RCPD-E 315. 4.08 46. 17. 17.
HYDROGRAPH AT
SC240E 52, 4.00 6. 2. 2.
2 COMBINED AT
CPE 350, 4.08 52. 19. 19.
RCUTED TO
RCPE-F 351. 4.08 52. 19. 19.
HYDROGRAFH AT
SC240F 25. 4.00 3. 1. 1.
2 COMBINED AT
cPF 370. 4.08 55, 20. 20.
ROUTED TO . .
CPF-G 37¢, 4.08 55, 20. 20,

BASIN
AREA

.72

.38

.13

1.23

.16

.03

.04

.02

1.42

1.42

01

1.43

1.43

MAX IMUM
STAGE

13.07

2153.28

.93

.87

.94

TIME OF
MAX STAGE

4.33

§.83




HYDROGRAFPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TC

+

HYDROGRAFPH AT

2 COMBINED AT

SC240G
CcPa

RCPG~-H

8C2404
CPH

RCPH-1

sC2401

_cpl

**% NORMAL END OF HEC-1 ***

25.
380.

385,

25.
404,

3%4.

204.

587.

58.

58.

61.

6l,

28,

88.

21.

21.

22.
22.
10.

32.

21,

22,

22.

10.

32.

.01

W01

.10

.82

.22

.08

AT




HEC-1, CLARK METHOD
100YR-6HR, POST STORM DRAIN




LA T KRR AR A AR R XKk d ks k ke ek RN N A Kk k Rk R R R R T R R R T T LT T v,
*

B
* U.S. ARMY CORPS OF ENGINEERS
« HYDROLOGIC ENGINEERING CENTER
. 609 SECOND STREET
.

.

¥

.

.

FLOOD HYDROGRAPH PACKAGE (HEC-1) N
.

x

DAVIS, CALIFORNIA 95616 .
«

.

.

SEPTEMBER 1990
VERSION 4.0

RUN DATE 06/15/1994 TIME 12:19:27 (916) 756-1104

« *
* *
* %
* *
* *
* *
* *

AL AL R R N R i I LR R A R R L N L Y Sy

KXXXXXX KXXXX
X X

el

X
KXKXX KEXX KEXxX
p e

b
el
P

550 b b D
.

M E KX X

X X
XXXXXXX KXXXX

THIS PROGRAM REFLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC! (JAN 73), HECLIGS, HECIDB, AND HECLlKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGEDC FROM THOSE USED WITH THE 1972-8STYLE INPUT STRUCTURE.
TRE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1§ THE FORTRANT7 VERSION
NEW OPTIONS: DAMBREAK CUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE, CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSE RATE:GREEM AND AMPT [NFILTRATION

KINEMATIC WAVE: MNEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE |
LINE ID...oouuleaol, 2000000, E I 4o 5l Gooian.. Tavinnnn 8..ul.. 9o 1o

4a) Cagsandro Wash Cutfall Channel Hydrolegy, 5/26/94
ID  Pipe flow diverting 274 cfs at cp-D

In Clark Hydrograph Methodology

6-HR, 100-YR RAINFALIL

*DIAGRAM

T 5 . 200

Io
L R TR L T T T O gy

M b N
-
o

EN:
=

K $AC230
6-HOUR RAINFALL, PATTERN NO. 1.66 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .983

.72

15

11
l 12 RAINFALL DEPTH OF 7.40 WAS SPACIALLY REDUCED AS SHOWN BY THE PB REGORD
13 P 3.345

EEBER

14 KM THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN NG, OF §.66

15 PC 000 -009 .0le L0258 .034 042 .051 -059 .067 .075

16 PC .087 .100 119 .155 .240 -426 .74z -862 L9111 -942

17 PC -954 966 .978 .989 1.000

18 LG .14 .21 5.96 .13 6€.70

19 uc .508 424
0 5 1é 30 65 77 84 90 94 97

LR LA LR E L T L T P T e T

22 KK SAC23%

23 KM SUB-BASIN SAC23S

24 BA .38

25 LG .14 .21 §.96 .13 10.10
26 oc 442 451

27 UA Q 5
28 UA

LR EEEE TR L RS L T T S gy

16 3o 65 77 84 @0 94 97

2% KK CAC238
30 KM COMBINE SAC230 & SAC235 AT CAC236
31 HC

R T Y S s T

2 KK RAC236
33 KM ROUTE, CAC23¢ TO DAM B
FLOW -1
35 RC .045 .03 -G48 4400 L0175
36 RX  463,5 467.5 477.5 487.8 512.5 522.5 532.5 536.5
37 RY 16.5 12.5 12.5 10.0 10.0 12.5 12.% 16.5

IR RE ANk h ek kR kR Xk kkd

38 XK DAM

39 KM  gac240a

40 BA .13

41 LG .34 .21 6,986 .13 45

42 ue .338 .333

43 UA ¢ 5 16 30 6% i 84 20 94 97

10
T ORAR AR R RN NRAR AR I N RN RRER AR

i HEC-1 INPUT FAGE 2

L e R R Y Y s S E T

48 XX STOR

49 KM  STORAGE BEHIND DAM --- NO SPILLWAY OR PRINCTPAL OUTLET

50 8 0 0.32 0.64 1.09 1.5 2.67 4.93 7.55 11.07 16.00
51 80 ] 0 ¢ ¢ ¢ o 0 o o Q




I 52 SE 2129 2130 2132 2134 2136 2138 2140 2144 2150 2160
o cwERkk R R AR E RN AR Rk bk ke kX
53 KK RCPA-B
54 KM ROUTE FROM DAM SITE TO MARIPOSA DR.
55 RS 1 FLOW -
56 RC .045 .03 .045 95¢ 018
57 R¥ ] 130 150 22¢ 250 350 410 450
58 RY 7 4.8 1.5 0.3 o 0.5 3.2 5
P 2222332383323 s s ER R ARl
59 KK S5C240B
60 KM BASIN #ac240b
61 BA .10
62 LG .32 .21 6.%6 .13 39
63 uc .262 .224
64 UA 0 8 16 30 85 77 84 90 94 97
65 uA
W AERRRREF R AN NN AN A A Ak A kRN RN K
l 66 KK CPB
&7 KM MARIPOSA DR.
1) HC 2
 okk Rk kR AAANKRRRKETXK T I Aok ok o
69 KK RCPB-C
T0 KM ROUTE FROM MARIPOSA DR. TO CUCURACHA ST.
71 RS L FLOW -1
72 RC .045% .03 L 045 634 022
73 RX 1] 40 80 110 130 200 280 320
74 RY 12 5 0 0 2 1.2 6.7 4
k ANAAKRKKKRRXTAA Nk dddkdk ke kkkkdk
75 KK 8cz40c
76 KM BASIN sac24dlc
77 BA .03
78 LG .18 21 6.96 .13 ¥
73 uc .146 V126
80 UA 0 5 16 30 65 77 84 90 94 97
a1 UA 0 -
A kR W W RNk ok kKR W R K Kk N oy ok ek koo
1 HEC-1 IHPUT PAGE 1
LINE ID ..o ) I 2 PR B [ . S L Tovvins 8....... 9...... 10
- a2 KK CPC
83 KM CUCURACHA ST
84 H 2
I TITTEEI TS SE R R LR 2 2 2 0 2 2t 2 h )
as KX RCPC-D
86 KM ROUTE FROM CUCURACHA ST, TO NAVAJO & JACKSON ST'S.
87 RS 1 FLOW -1
88 RC .045 .03 .045 1003 .012
89 RX o 10 80 120 140 170 260 300
90 RY 2.4 1.8 0.8 0 0 1 1.1 1.8
* MANANRRKRRRXXTTN N bbbk Ak kk &
91 KK 3C240D
92 KM BASIN sac240d
33 BA .04
94 LG .16 .21 6.96 -13 52
95 uc L1333 .098
6 UA 0 5 18 30 £5 77 84 90 94 97
a7 UA
K okhekk kNI A A A A RN RRRAR TN TN NNk bk
. 98 KK CPD
99 KM HAVAJO & JACKSON ST'S.
100 x ttt*tt*k**th*tiiiiiiiiﬁiitin
101 KK DIVERT
102 KM DIVERT PIPE FLOW OF 294 CFS, REST OF FLOW CONTINUES DOWNSTREAM
103 oT DIV-D
164 DI 0 100 200 300 4040 500 800
105 DG 0 274 214 274 274 274 274
* kkk kRN N AN R AR R Ak kardw bk &
' 106 KK RCPD-E
107 KM ROUTE FROM NAVAJO & JACKSON ST’S. TO MOHAVE & JACKSON ST'S.
108 RS 1 FLOW -1
109 RC .¢45 .03 L 045 370 .014
1190 RX G 10.4 24.8 50.3 81.5 99.8 121.4 170.1
111 RY 1 0.9 0 0 0 0.3 0.3 0.9
k AANA WK AN NN R RN d bbbtk ok ok
I 112 KK SC240E
113 KM  BASIN sac24le B
114 BA .02 -
115 LG .11 .21 6,96 .13 54
iié ac .083 .041
117 UA o 5 186 30 65 7 84 90 94 97
118 UA
PR TR S22 S R RS E R EEEds)
1 HEC-1 INPUT PAGE 4
LINE 4 o - I L P - Bovenunn I B % 10
I 119 KK CPE
120 KM MOHAVE & JACKSON ET'S.
121 HC 2
ook kA kA NN NI AR R ARk h X
122 KK RCPE-F B
123 KM ROUTE FROM MOBAVE & JACKSOM ST'S. TO MCHAVE & MAGISON ST’S.




124 RS 1 FLOW -1
125 RC .045 .03 .045 370 L0014
126 RX 0 30 50 80 110 159 170 250
127 RY 2.2 1.1 0.9 0 0 7.4 0.9 2.2
A Nk kAR AR ARRR AR R kN x
128 KK 502407
129 KM BASIN sac240f
130 BA .01
131 LG .10 .2l 6.986 .13 45
132 ue .083 .068
133 Ua 0 5 i6 ED] 85 77 84 30 94 97
134 UA 10
L Y  F E F R TR 222 D]
135 KK CPF
136 KM MOHAVE & MADISON S5T‘S.
137 HC 2 .
LRSS T Y TS
138 KK  CPF-G
139 KM ROUTE FROM MOHAVE & MADISOMN ST'S. TO MOHAVE & ADAMS 578,
149 RS FLOW -1
141 RC .045 .03 . 045 e .o08
142 RX 0 20 30 50 70 80 90 100
143 RY 2.5 1.6 0.9 ] 0.1 0.4 1.9 2.5
Hokkkk kAR AR RAN KWK K R kW ko .
144 KK scz4o0G
145 KM BASTN sac240g
146 BA .01
147 LG .15 .21 6.96 .13 45
1438 uc .08) .074
149 UA ¢ 5 16 30 65 7 84 40 94 97
15¢ UA 100
LR Y SRR ]
151 KK CPG
152 KM MOHAVE & ADAMS ST'S.
153 HC 2
X KK A A AN R AR R XX NNk ke h ke k&
HEC~1 INPUT PAGE 5
LINE ID.....voliuiunss 2evninn, E L TR - T S Toooon. 8, ... 9., 10
154 KK RCPG-H
155 KM ROUTE FROM MOHAVE & ADAMS ST'S TO MOHAVE & JEFFERSON 8T 3,
156 RS 1 FLOW ~1
157 RC .045 .03 . 045 370 .005
158 RX 0 27 75.6 106.7 185 229.,5 297 337.5
159 RY 1.2 0.9 0.4 a L] 0.1 0.8 1.2
LR R e Y Y R R 2R e s
160 KK 3C240H
181 KM  BASIN sac240h
162 BA .01
163 LG .15 .21 6.96 .13 45
164 uc .83 L0867
165 UA 4 5 16 30 65 77 84 90 94 97
168 UA 100
oA A AR KRR AT A A A A AR AN N AR R R RARR R AR
167 KK CFH
168 KM MOHAVE & JEFFERSON ST'S.
169 HC
X kA NA AR R AR AR w kRN RN ARk hk kb ok ke
170 KK RCPH-I
171 KM ROUTE FROM MOHAVE & JEFFERSON ST‘S. TO ATSF RAILROAD
172 RS 1 FLOW -1 -
173 RC .045 .03 045 370 .019
174 RX 0 ¥ 110 250 390 670 810 $50
175 RY 6.8 Q 0 0 0 0 0 4.3
LR SR EEEEEE L L L LR s L s L g g gy
176 KK 8C2401
177 KM  BASIN sac240i
178 BA .10
179 L3 .14 .21 6.96 .13 45
180 uc 204 177
181 [57.% 0 3 1a Jo €5 17 84 96 94 97
182 oA 160
LR R L Y R s R}
183 KK CPI
184 KM ATSF RAILROAD
185 HC 2
186 22

SCHEMATIC DIAGRAM OF STREAM NETWORK

INBUT
LINE (V) ROUTING (~~-») DIVERSION OR PUMF FLOW
NO., {.) CONNECTOR {«---) RETURN OF DIVERTED OR PUMPED FLOW
7 SAC230
22 . 8AC235
29 CAC236...... et
v
v
32 RAC236




18 . DAM
45 CORL ... .
v

53 RCPA-B

59 . 5C2408

66 0 T
v

€9 RCPB-C

75 . 8C240¢

82 e P

85 RCPC-D

91 - . 5C240D

98 CPB......... s

103 J—— >  DIV-D
101 DIVERT
v

v
166 RCPD-E
112 . SC240E
119 CPE...uvuii... :

v
122 RCPE-F

128 . SC240F

135 CPF...iiirnnans
‘ v
v
138 CPF-G

144 . $c240G
151 CPG...ovvrnnnns
v
v
154 RCFG-H
160 . sC240H
167 CPH.ivivennn...
v
v
170 RCBH-1
176 . 5C2401
183 CPL.vvnrinnans .
(¥**] RUNOFF ALSO COMPUTED AT THI1S LOCATION
lkit**li*i‘*i’****X**kﬁﬁ*iiii*"!ﬁtt't***‘k*i‘i tiii"lllill.t!iit!t'ﬂﬁtﬁ*tl‘tttt[**tthli
* * *
*  FLOGD HYDROGRAPH PACKAGE (HEC-1)  * *  U.,5. ARMY CORPS OF ENGINEERS .
* SEPTEMBER 1990 « *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * " 609 SECOND STREET .o
" * » DAVIS, CALIFORNIA 95616 .
* RUN DATE 06/15/1094 TIME 12:19:27 * * (9187 756 1104 .
* * * *
k**it!l'l'l'l'l‘i’********ﬂh*ﬁiiiiit*iﬁ'****l*l itﬂ']llhtkl!llli**ﬁlﬂtti’tltii"**iﬁitil

Casandro Wash Outfall Channel Mydrology, 5/26/94
Pipe flow diverting 274 cfs at CP-D

Clark Hydrograph Methedology

6-HR, 100-YR RAINFALL

6 10 CUTPUT CONTROL VARIABLES
IPRNT S5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
DECAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPE TIME DATA .
NMIN 5 MINUTES IN COMPUTATION INTERVAL




+ 4+

+ 4

+

1DATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 ¢ ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  16.58 HOURS
ENGLISH UNITS
DRATNAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGRERS FARRENHEIT
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIGD BASIN MAX IMUM
OPERATION STATION FLOW PEAK AREA STAGE
6~HOUR 24 -HOUR 72 -HOUR
HYDROGRAPH AT
SAC230 950, 4.25 162, 5%. 59. W12
HYDROGRAPH AT
SAC235 493. 4.25% 87. 3z. 3z, .38
2 COMBINED AT
CAC236 1444. §.25 249, 90. 90. 1.10
ROUTED TO
RACZ36 1398, 4.33 249, $0. 90. 1.10
13.07
HYDROGRAPH AT
DAM 209. 4.17 35. 13 13 13
2 COMBINED AT
CPA 1576, 4,33 284, 103, 163, 1.23
ROUTED TO
STOR Q. .08 0. 0. 0. 1.23
2153.28
ROUTED TC
RCPA-B 0. .08 0. 0. 0. 1.23
HYDROGRAPH AT
8C2408 188. 4.08 26, 10 10 10
2 COMBINED AT
! CPB 188. 4.08 26. 10. 10, 1.33
ROUTED TG
RCPB-C 183. 4.17 26 10 10 1.33
.79
HYDROGRAPH AT
$C240C 69 4.00 9 3 3 03
2 COMBINED AT
cPe 248 4.08 35, 13 13 1,36
ROUTED TO
RCPC-D 238 4.17 35. 13 13 1.36
.93
HYDROGRAPH AT
$C240D 97. 4.00 12. 4 4 04
2 COMBINED AT
CPD 317, 4.08 46. i7. 17. 1.40
DIVERSION TO
DIvV-D 274. 4.08 45. 16. 16. 1.40
HYDROGRAPE AT
DIVERT 43. 4.08 1. 0. 0, 1.40
ROUTED TO
RCFD-E 34. 4.08 1. 0. 0. L.40
.32
HYDROGRAPH AT
SC240E 52. 4.00 & 2. 2 02
2 COMBIMNED AT
CPE 69, 4.08 7. 3. 3. 1.42
ROUTED TO
RCPE-F £7. 4.08 7 3. 3 1.42
.43
HYDROGRAPH AT
SC240F 25. 4.00 3. 1. 1. .01
2 COMBINED AT
CPF 86. 4.08 10. a. 4. 1.43
ROUTED TO
CPF-G 86. 4,08 16, 4 q 1.43
.80

TIME

OF

MAX STAGE

9

L33

.83

.17

.17

.08

.08

.08




HYDROGRAPH AT

S¢240G 25, 4.00 3. 1. L. .0l
2 COMBINED AT
CPG 106. 4.00 13, 5. 5. 1.44
ROUTED TC
RCPG-H 105. 4.08 13. 5. 5. 1.44
.42 4.08
HYDROGRAPH AT
SC240H 5. 4.00 3. 1. 1. .61
2 COMBINED AT
CPH 125. 4.08 15. 6. €. 1.45
ROUTED TO
RCPH-1 124. 4.98 13. 6. 6. 1.45
.07 4.08
HYDROGRAFH AT
802401 204. 4.00 28. 10, io. .10
2 COMBINED AT
CPI 328. 4.08 13, 16. 16, 1.55

%% NORMAL END OF HEC-1 ***

l



RATIONAL METHOD PARAMETERS
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R} - i ey e 1 e
Tlaod Dontro!

Diztrict of Maricopa Jounhy

Mycraiogic Design Manual Ratiopa]l sMsthoo

25

by s

Computed
LOCATION DATA

Locstion:

CrsaNPao Was) [/ WICLENBURG

PA24%

Subarsa jd: —DCEADA

i
G
L
B
[#]
ot
i@
3
3]

Drainags Arsa Covar:
DESTGN DATA
Drainags Aresa
Watercourse Langth
Top Elevation
Bottom Eilsvation
Coafficient (Kb

10-Year, 6-Hour Rainfall

Mydrological

)

Summary

21298.0 feaet

Z-vr 5=y

'D
i)
P
]
3
i)
|+
1]

1Qa-¥r 25-Yr

[¥31
f

\,{ r

0n-Yr

58 79

i3
T
—~
L2
~+
i
M——

00 138 178

2 0.360 0.360

0.360

Te {mir) 25 .4 278 20.3 i8.7 17.5 [
i Cip, he) 2.0 2.8 B ol 5,7 B




Flood Cantrol District of Maricopa County
Hvdrolests Design Manual rRatieonal Mzthod
=SS ! =
Compntad b Dats:r 0%-~18-10494

LOTATION DATA

Location: .wu%émy%wwymwwwm
: Baza2 Subares id: 22408

Project Nam

£

i

Crainage Ars

i

LOYars

DESTGN DATA
CDrainags Aredm 88,85 Acraes
Watercourse Length 3586.0 feet
Top Elevation 22110 fast
Bottom Elevation 2ti2.0 fTeed
Slopne B2B78 fest/feet
Roughness Cosfficient {Kb) LO05100
10~-Year, G6-Hour Rainfall 2.24 inchas

Hydrological Summary Table

Faramets; 2-Yi 5-¥Yr 10-¥r 25-¥i 50-Yp 10 -~Yr
o (ofs) 57 20 3 135 P71 207
G 0,250 3,380 D.350 D.3385 D.4z20 0,438
|
K (min) 18.9 16,7 i5.7 T4 . 13.3 12,0
i fin/hr) 2k 3,1 2.9 5.1 5.9 65,0
|
|




County
st od

Elocd Tontrol
Hydrotogic Dezig:

e

1)
Tomputed SS Date: 03-12-19G64

Ly

LOCATION CATA

E

Subaresa id;

DESTIGHM DATA

Drainage Arez
Watercourse Length
Ton Elevationll ' 215%,0 feast

Botfom Flevation

(XY}

1]
L]
[F%]
JaN]
~
3]
_}.
]l
{
—+
-
s}

1ops

Roughness Cosfficizsnt (k) LOL000

te-v¥gar, B-Mour Rainfall 2.24 inches

i

Hydrotogical Zummary Tab

~Mwidxamet6i | 2=-¥r S-¥r P9-~Yy 25 -y 50 100-Yr
o] (=rs) 25 35 40 58 732 87
w 0.370 0,370 O,S;ZW T.oan? (IR I
T {ming 9.5 . 2.4 d .1 7.2 5.9 B.3
i (in/hr) 3.3 L5 5,1 5.7 ! 7.7 2.9




Floosd Contrai
Hydrologic Da:

Erict of Maricopa Countw
danual Retioasl Mathod

=1 '

i

Cate: 05~18-1994

Tomputed by

LOTATICON DATA

CAANDED wwt.\ _/muca\lraum
Projzet Mamsa: PeAZ4% Subares id:? SC2400

Drainagse Area Cover:

CESIGN DATA

Drainage Arsa 23,04 acras
wWatercourss Langth 1531.0 fest
Top Elevation _ S140.0 test

Bottom Etsvation 2086.0 fTset

Zlops L3527 Test/fest

Roughness Cosfficient (Kb) LO04000
10-Y¥aar, G-Hour Rainfail 2,24 inches

Paramstsapy 2-Ye 5~V [ =Y 25-Yr 50 ¥y | 10a-Yr
0 (cfs) 29 40 43 65 22 )

i

o 0.370 O.370 D.370 . 0,407 Goudl 0.4h53




Tlood Contrel Diszstrict of mari:

Mydrologic Design Manuzl Rationai Mzt hod

Computed by % ‘ Date: D&-18-]1884
LOCATION DATA

CASANDED Woest / WICLENE URG

id; SCZADE

Locztion:

Broizot Mame: Ve aza?

wb e

3

2]

Drainads Area Cover!

Drainzgz Arsa 13.12 acres
Watzsrcourse Langth 685.0 fest
Top Elavation 2128.0 tsat

BRottom Elevation 2077.0 f=et

slops= LO7h34 Taet/feedt

Roughness Cosfficiant (Kb) LOTAROD
fu-Year, 6-Hour Rainfall Z.24 dnches

Hydrological Summary Table

Faramsetsr 2-¥pr BV 18~Yp 25~ EO~¥Yp J0-ve

@]

D.370 0.373 D.370 0.407 O.hih 0.453

Te (min) 5,0 5.0 5.0 5.0 5.0 el

i (in/hr) o1 5,0 6.5 7.6 3.6 g.7




Fiocd Contral

Cistirict of M=

ricops

Con

Hydrologic Design Manua! Rational kathod

=

T by

Comput
LOCATICN DATA

Location:

-

Drat

(4]

CreANDLD Whel [/ WidENBURG

Projzct MName: PeAZxs

Drainages Area

DooTah GATA
Drainags
Watercourse Langth
Top Elevation

Bottom Elevation

Stope

—ts

Foughnaess Cosfficient

1I-Yaar. B-Hour Raintall

Hydrologioal

(K

L0RS00

03400

2.24

Jummary T

e

; O5-18-1373

3!

4

2-Yr ~Y

L&}

10-Yp

0.380

N,418

0,655

0.

Te {min)

(83}
(533
[l

i cAndhrs SO 5.4




Fload Canterol District of Maricops Countw
Hydrologie Dezign Manual Eational Method

=

Computed by: PR

Daitss 05~

LOCATION DATA
COGANPLO Whainy /NI LLENBULCy

Vb 242

Location:

Froject MName: Subares id: ZIED
Drainags Arsa Covsr:

LEZTIGH DATA
Drainags Area 3.80 acres
Watercourse Length 8§81.0 faet
Top Elsvation 2120.0 fae
Bottom Elsvation 20609.0 f=zat

Roughness Coefficiant (Kb)

10-Y=ar, G-Heur Rainfall

Hydroloaical

game teal 2-¥r S-Yp 10~y 25-¥1 Bomvﬁa 1DD~Vf?M
tiofsd £ 7 9 11 P, P

0D.350 0.380 3,350 | 0.385% O:LL':(L'] 0.kz7 w
iming 5.0 5.0 5.0 S.O 5.0 5.0
) fin/hr) b, 5.4 3.5 7.8 3.6 9.7




-
F

3
Computad by s

lTood Control District of Maricops County
Mydrologic Design Manus)

Rational

Method

Datal 0B~13-1994

LOCATION DATA

CASANDID Wast /WIAENBURY

Location:

Por2a?

Froject Mame:

Drainags Arcs Cover:

DESTIGH DATA
Grainagse Ares
Wataercourses Langth
Top Elavation
Bottom Elavation
2lops
Roughneas Coefficient (Kb

1G-Year, B-Hour Raintal!

2067 .0
L0B3ED
, 04300

2. 24

ACTrEn

—+ -t -+
Bt GO 1]
@ & i3
+ i —+

_é-
i}
i
e
T
—+
1k
11
—+

inchas

Hydrological Summary Tabls

FParamster 2-Yr \

5-yr 1=y 25-Yi 50-Yr
2 (~Ffz) 7 g |1 7 24
) I
i 0,330 0.330 0.330 0.363 0,396 0,413
Te (min} 5.0 5.0 5.0 5,0 5.0 5.0
] (in/hr 4.1 5 . & 5,8 7.6 5.6 | 8.7




Flood Contrel District of Maricopa County
Mydirologis Design Manual Ratiopal Metood

. 4 .
= Datzc 0%-18-189%

Computad by

LOCATICN DATA
DGLDRD Waet /WIULENBRL,

Vb 242 iq, SC4O0L.

Location:

Project Nams: Subarasa

Drainage Ares Covar:
DEZTGN CATA

53.70

i
9]
=
il
£}

Urainags Araes

—+H
&
1}
P

Watercourses Length 3600.0

2163.0 Ta=

i
i
+

Top Elswvation

—h
a
M
+

Bottom Elevation 2080.0

34
3]
«_}.,
1
b
&
ot

3lops 02861 f«

Roucihness Cosfficient (Kb) 023200

10-¥ear, B-Hour Rainfall 2.24

Hydrological Summary Table

2-Yr =¥y 10-=Yr 25-Yp 50-¥r

=
i
-4
i
3
fil
o
1D

] fofa) 65 91 103 153 191 230
[ .370 0.37¢C 2.370 0,407 n.high 0.4583
T {min) 13.8 te. 1.5 10.3 9.8 9.3

i

(indhre)

wi3
&3

8'?




TABLES




TABLE II-1 C-COEFFICIENT TABLE

*C-Coefficient taken for 2-10yr storm for use with the RATIONAL computer program

C-Coefficient for Undeveloped Desert: .35
C-Coefficient for Suburban: .35
C-Coefficient for Paved Roads: .80
C-Coefficient for Unpaved Roads: .65

TABLE I1-2 Kb COEFFICIENT TABLE

A - Desent Rangeland Kb = -0137510g A+.08
B - Residential Kb = -.00625l0gA+.04




TABLE II-3

PERCENT IMPERVIOUS AREA
(RTIMP)

S-GRAPH METHOD

16 (65) 20 0 0 5(6) 2 (2;) 45
12 (46) 21 (47} ] 2(3) 0 4 (4) 39
0 0 38 (39 0 0 14 (16) 52
¢ 0 38 (34) 0 0 14 (16} 52
0 0 31 (69) 13 (20) 0 1{11) 54
¢ 0 45 (100) 0 0 0 45
0 0 45 (100) 0 0 0 45
0 0 45 (100) 0 0 0 as
10 (38) 1(2) 12 (26) 22 (34) 0 0 45
TABLE ]1-4 INPUT PARAMETERS




'APPENDIX IIl - HYDRAULIC DATA




I o o ‘,%_g
/Wﬁr‘//iwsa /);"/Vc: - % ~3 X222 &/ -
i YW = 35 fourt - CHART 6
~ 5,000
4_ w8 (Y I (l)
—_ r 16-7"x10'-1 - 4,000
l ; 15'-4"x 9'-3" L 3,000 EXAMPLE [ (2)
F15'-4"x 9'- - L —
~ [ -4 (3
[ 3 00 :iz:o'.!:f': 22" | 3 | [__4
*E. F 120" &'- 4" P &0 - ,
@G ‘ . Hw® o Hw i 3
E ",_"_' ety 7o [ (feet} - : -3
-~ - X - . . o L
&< L 1,000 T 110 2.0 . s
& - 2 .15 2.1 -2 |
l %é ] - 800 3 122 2.2 i - ]
- | gregt x 65" B
OE 96T x6-s - 600 *D in teet F 2 -2
£3 L 500 - i
EE [ 1 L] ] » // - |.5 :
th 8 -2"x5-9 - 400
I F 300 | - 1.5 - i.5
I - 7'-0" x5'-y" . |
] - 200 . L
| rd -
I Log-i"x4-7" B ~ | —
g P y e |
I < S “~ ~Fro
' [ < B - 1.0
v L - .
- a [ 72" x 44" w [ 100 p ~ =t I
o - 80 - " - Il g - 1.0
L L 65%x 40" Zr ’ i w Tt
o S | 60 A s
m o bso e x -9
9 58" x36" ] -8 Log
x = [ 3 - S
= < - &‘ o | o - .8
l = s 7 ee & 20cAs 2
< 50"z 31" v B -
5 Oftzy A barre/s > j2lets ¥ 7 _
~ S HW ENTRANCE z[ 7
W . / D SCALE " TYPE L
N o= 43"k 27) Y T
P o t =
l VA : n Heodwalt [
/ - L 1o ; o -6
= e B (2} Mnf‘era? to conform : - 8
. - L 8 o slope [vey
[&]
I a ‘/36'1 22" I [&]] Projecting ::-J +
x 6 g r
a L 5 a
3 4| 5
i - 4 W r .S - .5
® . " To use scale (2} or {3) project T
r29'xi8 L 3 horizontally to scale {1}, then
use stroight inclined lina through
3 " Dand Q scoles, or reverse gs B
l - 25" x 16" L2 illustrated.
_ _ - .4 N L .4
- 22° x 13" i l——8 | 4
I C 1.O | I
- .8 l
i 1
.6 - .35
L L o1g" xit" [ 5 . L .38
l ¥ ADDITIONAL SIZES NOT DIMENSIONED ARE HEADWATER DEPTH FOR
LISTED IN FABRICATOR'S CATALOG C. M. PIPE-ARCH CULVERTS
I BUREAU OF PUBLIC ROADS JAN. 1963 WI T H l N LET CO NT ROL
5-26 i




Cvcormeha Streef - - 38 x23" <P

Huw = 2.8

e IB=TURIO-" L
\ L g'-4'x 9'-3" .
¥ Lok B-at E
=
g N -
] i
[=F1) L
2k Liit-5"x 7'-3"
< L
ge C
&3 i
o L o'-6" x 6'~5" i
£5 g
oz
5 - 8'-2" x 5'-9" L
F 70" x5 1"
I L _ gt I_—an
ITthe-1"xa-7 3
o
<
T o
oo - 72 x 44 =l
O. = —
& | 65" x 40" gl
—_ ol
" L
? ) 58°x 36" S
o v
= %
= . 8
g F 50" x 31 E{
0 e
e Vs At
bt
o P T
T /
(7))
//
e i
s %/ B
(41 / 2
36"k 22" s
[=]
' 4
(-4
(= -
=
g
- -
w
- 29" % 18" i
- 25%x I6" -
- 22" x 13" o
L Loerxne 3

¥ ADDITIONAL SIZES NOT DIMENSIONED ARE

5,000

LISTED IN FABARICATOR'S CATALOG

BUREAU CF PUBLIC ROADS JAN. |963

CHART 6

i
4,000 ( )
. @
! 3,000 EXAMPLE — (3)_
Size: 36" x 22" 3 I — 4
2,000 Q= 20 ¢fs 3
Hw" HW 1 -3
D (feat) - - . 3
{n 1LtQ 2.9 I
1,000 124 (RE3 2.1 L2 r
800 (3 1.22 2.2 A i
€600 *D in feet I -2 r 2
500 i |
400 1.5 i L
300 AT His
200 4 | I
L /-— —_— | —— ]|
el i
.= F L0 P
=] -
100 / // \5‘.: i 1.0
- - 1.0
80 / Q\}/ i L 9 |
) w
80 d""/ wn ¥ L
= =9
50 / // x
w I .B L 8
40 o
o [ - - .8
@ Z‘;azfs =
- 7 o
w . - 7
o 4 barrels > octs ¥ ~
HW copi g ENTRANGE z 1 -7
3] TYPE T
~
N Headwall o |- .6
w - .6
0 12} Mitersd Yo conlorm o L &
8 to slope 1y
W
)] Projecting :[. - I
; 2
] 2l .
4 wo .5 -.5
To use s¢ale {2) or {3) project T
3 horizontaolly to scale {J), then
use straight inclined lins through
D ond Q scoles of reverse A% - B 1
2 illustroted,
- .4 - .4
f— e B —| -4
1.0 E |
8 |
- .35
: .35 . 35
HEADWATER DEPTH FOR
C. M. P/PE-ARCH CULVERTS
WITH INLET CONTROL
5-26




‘

CHART |

HEADWATER DEPTH
FOR BOX GULVERTS
WITH INLET CONTROL

10 X 10 CBC AT THE RAILROAD

BUREAU OF PUBLIC ROADS JAN, 1963 -

with Outfall System

fa
F" 12
r- 600
— 1 - ) (n (@ (3
[ 509 EXAMPLE ) s o
K10 — 400 5'x2 Box Q=75cfs T 8
o Q/B = 15cfs/fe 6 L7 -8
L. H¥  Hw L | — 7
~ 300 Intat 5 feat . - 6 .
[ (Y 178 3.8 | s [
N 200 (53] 180 3.8 4 3 -5
C 3y 205 a1 . —4
. N - - 4
- —3 L -
i N —3 N
- i i — 3
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HEADWATER DEPTH
‘ FOR BOX CULVERTS
WITH INLET CONTROL
BUREAU OF PUBLIC ROADS JAN. 1963
without Outfall System
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* HEC-2 WATER SURFACE PROFILES *
* -
* Version 4.6.0: February 1991 *
x -
* RUN CATE 15J5UN94 TIME 11:45:13 =

*
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HEC-2 WATER SURFACE PROFILES
Version 4.6.0; February 1991
AR R AL AL R EE RS L R e R Vi ap
T1 CASANDRC WASH OUTFALI, PROJECT
T2 TOWN OF WICKENBURG
T3 PEA343 - RO2 BY NMAQ
T4 THIS MODEL IS FOR ESTIMATING THE WATERSURFACE PROFILE OF THE LOWER
T4 PORTION OF CASANDRO WASH FOR THE POST CASANDRO WASH DAM CONDITIONS. THE
T4 DISCHARGES ARE BASED ON THE LCO-YEAR, 6-HOUR RUNOFF FOR PRE AND POST OUTFALL
T4 CONDITIONE. THE PRCPOSED OUTFALL SYSTEM WILL HAVE THE CAPACITY TO CONVEY
T4 THE 50-YEAR EVENT {274 CF3}: THE REMAINDER I3 LEFT TO FLOW DOWN THE LOWER

PORTION OF THE WASH FROM MAVAJO STREET TO SOL'S WASH. THE FIRST RUN DOES NOT
INCLUDE THE OUTFALL. BOTH RUNS ASSUME THE EQUIPMENT CROSSING AT MOHAVE
STREET AND THE RAILROAD IS OPERATING UNDER INLET CONTROL. THE BEGINNING

T4 WATER SURFACE IS BASED ON THIS ASSUMPTION AND CALCULATED FROM HEO-5 CHARTS .
J1  ICHECK INg NINV IDIR STRT METRIC HVINS Q
2 0 0
J2 NPROF IPLOT PRFVS HSECYV XSECH FN ALLDC leW
1 -1
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
38 43 1 2 B 26 4

QT 2 587 323
NC 045 045 L0260 W1 .3

CASANDRO WASH GUTFALL

RAILROAD EQUIPMENT CROSSING CULVERT
X1 01z 10 9995.1 10005 0 0
GR 2071 9930 2070 9992 2070 9565 2061.5
GR  2061.5 10005 2070 10005,1 2070 10015 20670
21 0.017 18 9993 10004 25 32 29
GR 2070 8790 2069 8875 2070 8375 207¢
GR 2066 9140 2064 9882 2062 9993 2061.%
GR 2064 14009 206§ 10020 2068 10030 2070
GR 2074 10117 2076 10135 2078 10170
X1 0.036 13 99949 10664 100 97 100
GR 2074 8810 2072 8900 2070 9060 2068
GR 2065 8775 2063,2 10000 2064 L0004 2066
GR 2070 10028 2072 10036 2074 10166
1

15Jun94 11:45:13
Xl 0.055 11 9990 10010 Lo0 i00 100
GR 2070 8960 2068 9010 2066 - 9210 2666
GR 2066 9990 2064.7 10000 2066 10010 2068
GR 2072 {0130

JEFFERSON STREET

QT 2 404 122
X1 0.074 12 9954 10060 96 103 100
GR 2072 9120 2070 9180 2068 9210 2068
GR 2066 9750 2067 9954 2066.2 10000 2067
GR 2070 10102.4 2072 10136
X1 0.093 10 9964 10030 $5 100 io00
X3 9520 2069
GR 2070 9192 2068 9266 2066 9750 2069
GR 2067.2 10000 2066 10030 20868 10220 2070
X1 0.112 17 9983 10020 95 100 100
X3 9908 2070
GR 2080 BSE0 2078 8983 2676 8Gl8 2074
GR 2070 9205 2068 9245 2068 9365 2066
GR 2070 $730 2068 ,84 9818 2070 9905 2079
GR 2070 16020 2070.4 10142

XXXXX
X

X

X
L8.8.4.4.¢
X

X
XXXXXXX

THIS RUN

WSEL
2068.1
CHNIM

42

9995, 1
10618

9055
16000
10040

9145
10013

9805
10022

9400
10060

9530
10230

9090
9530
29832

e N R e S T T
* U.S. ARMY CORPS OF ENGINEERS *
¥ HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
¥ DAVIS, CALIFORNIA 95616-4687 -
* (916) 756-1104 .
" *

R A N S L LRI

PAGE 1
EXECUTED 15JUN94 11:45:13
FQ
ITRACE
15
53 54

2061.5 10000

2072 10064

2068 9080

2062 Leood

2072 10694

2066 91690

20638 10019

PAGE 2

2068 9892

2070 16636

2065.32 9660

2088 10160

2067.5% 9964

2072 10236

2072 4135

2066 9580

2068.03 10000




X1 G.139 11 9982 10032 100 100 100
X3 9925 2071.1
GR 2070 9680 2071 9810 - 2071.1 . 9925 2071.1 9976 2072 9979
GR 2070 9982 2069.17 10000 2070 10012 2072 10032 2072.5 10096
GR 2080 10260

ADAMS STREET

QT 2 390 103

Xl 0.150 10 9955 10042 58 59 58

X3 9635 2072

GR  2070.4 9650 2071 9685 2072 9768 2072.4 9880 2072 9955
GR  2070.6 10600 2071 10015 2072 i0042 2074 10157 2080 10265

X1 0.169 S 9984 10022 102 100 i00
GR 2078 9702 2074 9815 2072 9984 2071 .2 10000 2072 10012
GR 2074 10022 2077 10029 2079 10158 2080 10167

1l 0.188 9 3976 10022 103 101 100
GR  2075.2 9727 2075.4 3780 2075 9560 2074 9975 2072.3 10000
GR 2074 10014 2076 10022 2073 10084 2086 10155

MADISON STREET

2 370 7%
X1 0.216 9 9983 10026 145 147 145
GR  2077.) 9763 2077.4 9825 2076.4 9929 2075 9983 2074.5 10060
GR 2075 10014 2076 10026 2078 10063 2080 10102

15JUNS 4 11:45:13 PAGE 3

%1 0.235 18 9378 10023 90 92 100

GR 2084 %670 2084 9686 2082 9748 2080 9820 2079 9842
GR 2079 5910 2077 9978 2076 9985 2075,96 10000 2076 10009
GR 2078 10017 20890 10023 2081.5 10043 2082 10101 2084 14120
GR 2086 10123 2088 10140 20%0 10247

X1 0.242 14 9973 10015 36 46 37

GR 2084 9663 2084 2682 2082 9743 2080 9809 2079.4 9853
GR 2078 9973 2077 9985 2076.77 10000 2078 10015 2080 10142
GR 2082 10205 2084 10253 2086 102%2 20%0 10328

X1 0.252 15 9975 10087 49 58 50

GR 2084 9648 2084 9672 2082 5736 2080 9815 2080 975
GR 2078 9988 2077.74 10000 2078 10087 2080 1e107 2082 10280
GR 2084 10356 2084 10368 2084 10429 2086 10489 2090 10494

QT 2 350 53
XL 0.268 14 9988 16087 65 82 86

GR 2084 9613 2084 9671 2082 9710 2082 9793 2081 9815
I GR 2080 94988 2078.3 10000 2079.3 10050 2080 10087 2080.6 10160

GR  2081.2 102%0 2082 10343 2084 10404 2085 10425

X1 6.27% 18 9972 10c1¢ 54 58 69

GR 20684 9620 2084 9682 2082 9790 2082 9818 2082 9966
GR  2082.2 9972 2082 9%78 2080 9984 2079.3 10000 20180 10010
GR 2081 10040 2082 10063 2082 101t0 2081 .4 10160 29082 10217
GR 2082 102986 2084 10314 2086 10372

X1 0.293 11 9990 10023 To 58 74

GR 2084 965¢ 2084 9720 2083 3895 2082 9942 2081 9990
GR  2080.3 10000 2081 10023 2082 16032 2082 10280 2084 10297
GR 2086 10381

X1 §.312 10 9581 109020 93 100 1¢0
GR 2084 9680 2084 9890 2082 9982 2081 10000 2082 10005
GR 2084 10014 2084 10028 2083,5 10185 2084 10284 2086 16325

X1 0.331 3 999¢ 10003 95 100 100
GR 2086 9880 2086 9581 2084 9385 2083 9990 2082.64 10000
GR 2084 10003 2084 10020 2086 10065

15JUM%4 11:45:13 . PAGE 4

SECNO DEPTH CWSEL CRIWSE WSELK EG HV HL GLO3S L.~-BANK ELEV
Q QLoB QCH QROB ALOB ACH AROB VoL, TWA R-BANK ELEV
TIME vLOB VCH VROB ANL XNCH XNR WTN ELMIN 55TA

SLOPE XLOBL ELCH XLOBR ITRIAL inc [CONT CORAR TOPWID ENDST

*PROF 1
o

CCHV= .100 CEHV= L300
*SECNO  ,012
Q12 .60 2068.1¢ .00 2068.19 2069.35 1.25 .00 .60 2061.50
587.0 .0 586.9 .0 .3 65.3 .3 . .0 2081.%0
.00 .13 8.98 .13 . 045 .020 .045 000 2061.50 9995.02
.00L180 0. 0. 0. [} [ 0 .00 10.05 10005.08

FLOW DISTRIBUTION FOR SECNO= .01 CWSEL= 2068.10

STa= 9995, 9955, 10005, 10005.
PER Q= L0 100.90 .
ARFA= W3 &
VEL= .1
DEPTH= 3.3

o

5.3
9.0
6.6
*SECNO . 017

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS




I 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 24.78
Q17 7.58 2069.48 J00 .00 2069.48 Lo0 L00 .13 2062.00
587.0 541.0 32.8 13.2 4225.2 82.8 11,3 1.3 .3 2062.00
.05 .13 .40 .12 .045 .020 -045 T.000 2061 .90 8834.37
.000002 25. 29. 3z, 2 Q9 0 .00 1064.30 10037.39
FLOW DISTRIBUTION FOR SECNO= .02 CWSEL=  2069.48
STA= 8834, 8875, B923, 9080, 9140, 2882, 9993, 10064 . 10009, 10020, 10630, 10037,
PER (= 0 .0 Nt 2.1 70.4 19.5 5.6 .8 1.0 .3 .0
AREA= 9.7 11.4 13.7 148.7 3322.7 7i9.% 82.8 32.4 49.3 24.9 5.5
VEL= .0 .0 .0 .1 .1 .2 .4 .2 1 Y .0
DEPTH= .2 2 .1 2.5 4.5 6.5 7.5 6.5 4.5 2.8 .7
I 15.JUNS4 11:45:13 PAGE 5
SECNO DEBTH CWSEL CRIWS WSELK EG HV HL oLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB Vol TWA R-BANK ELEV
TIME VLOB veH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLABL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST
l *SECNO L0346
036 £.28  2069.48 .00 .00 2069.48 .00 .00 .00 2065,00
587.0 245.9 335.6 5.4 2529.9 1233.5 60,1 19.8 2.8 2064.00
.19 .10 27 .09 .045 2020 .045 L0900 2063.20 9082.19
.000001 100, 100, 97, 2 0 0 .00 943.46 10025,65
. FLOW DISTRIBUTION FOR SECNO= .04 CWSEL=  2069.48
STh= 9082, 9145, 9160, 93775 10004, 10013, 10019, 10026,
PER Q= .3 .5 41.2 7.2 ) .2 .0
AREA= 46.4 7.2 2446.3 1233.5 40.3 14.9 4.9
VEL= R . B .3 .1 .1 .0
DEPTH= 7 2.5 4.9 5.4 4.5 2.5 .7
*SECNO  .055
3302 WARNING: CONVEYANCE CHANGE OUPSIDE OF ACCEPTABLE RANGE, KRATIO = .52
L0585 4.78  2069.48 .00 .00 2069.48 .00 .00 .00 2066.00
587.0 546.9 36.3 4.7 3235.8 82.6 36.0 1%.0 4.9 2066 .00
.34 17 .44 .13 L045 .020 045 .00C  2064.7C  §573,05
. 000005 100, 100. 100, i} 0 0 .00 1055.12 10028.17
FLOW DISTRIBUTION FOR SECNO= .05 CWSEL=  2069.48
STA= 8973, 9010, 9210, 9805, 9892, 9990 . 10010, 10023, 10028.
PER Q= .3 11.8 61.7 9.0 10.2 6.2 .8 .0
AREA= 27.3 435.6 2069.4 302.6 340.8 82.6 32.2 3.8
VEL= 1 .1 .2 .2 .2 .4 .1 Bt
DEPTH= .7 2.5 3.5 3.5 3.5 4.1 2.5 )
*SECNO  .074
.074 4,28 2069.48 .00 .00 2069.48 .00 00 .00 2067.00
404.0 316.%6 8g.2 7.2 2452.4 305,1 80.5 25.48 7.1 2067.00
.52 .13 .26 .09 .045 .020 .045 L0000 2065.29 9187.82
L006003 96. 100. 103. 0 0 0 .00 913.95 10101.77
l 157094 11:45:13 PAGE 6
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANX ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XL KNCH KNR WITN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL D¢ ICONT CORAR TOPWID ENDST
FLOW DISTRIBUTION FOR SECNO= .07 CWSEL=  206%.48
STA= 9188. 9210. 9400. 9660, 9750. 9954. 10060, 10100, 10102
PER Q= ] 12.3 35.6 12.3 18.0 19.8 1.8 .0
AREA=z 16.4 470.% 1008.4 349.1 607.8 305.1 79.1 1.3
VEL= .0 .1 .1 .1 .1 .3 .1 .0
DEPTH= s 2.5 3.9 2.9 3.0 2.9 2.0 .7
*SECNG .093
I 3302 WARNING: CONVEYANCE CHANGE OUTYIDE OF ACCEPTABLE RANGE, KRATIO = .28
3470 ENCROACHMENT STATIONS= 9920.0 10236,0 TYPE= 1 TARGET= ~9920,000
ELENCL= 2069.00 ELENCR= 100000.00 X
093 3.48 2069.48 .00 .00 2069.48 .01 .00 .00 2067.50
404.0 57.9 150.9 195.2 376.0 163.0 476.5 30.1 9.2 2066.00
.56 .15 .93 .41 .045 L020 .45 L000 2066.00 9230.54
.000046 95, 100, 100. 0 0 q .00 996,86 10227.40
FLOW DISTRIEUTION FOR SECNO= .09 CWSEL=  2069.48
BTA= 9231, 9266 . 9750, 9920. 9964 . 16030. 10220. 10227.
PER Q= .2 . 2.8 3.5 . 48.1 W2
BREA= 8.5 232.0 81.5 54.1 163.¢ 471.1 5.5
VEL= .1 .1 .1 .3 . 4 .2
DEPTH= 2 .5 .5 1.2 2.5 2.5 .1
*QECMNO  .112 | -
3685 20 TRIALS ATTEMPTED WSEL,CWSEL




3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9905.0
ELENCL=  2076.00 ELENCR= 100000.00
112 4.30  2070.30 2070.30
404.0 180.4 217.0 6.6
.57 T 4,57 .49
.002726 45, 100. 100,
15JUN94 11:45:13
SECHO DEPTH CWSEL CRIWS
2 QLOB QCH QROB
TIME VLOB YCH VRCE
SLOPE KLOBL KLCH XKLOBR
FLOW DISTRIBUTION FOR SECNO= .11
STh= 9195, 9205, 9245, 9365,
PER Q= .2 2.3 6.9
AREA= 1.6 12.0 35.9
VEL= .5 .8 .8
DEPTH= .1 .3 .3
*SECNO  .139

3265 DIVIDED FLOW

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9925.0
ELENCL= 2071.10 ELENCR= 100000.00
2.26 2071 .43 2071.43

404.0 81,5 322.5 .0

.58 .81 1.9} .00

.002631 100. 100 100.

FLOW DISTRIBUTION FOR SECNO= .14

S8TA= 9680. 9810. 9925 . 9978,
PER O= 8.6 7.7 3.4
EREA- 43.3 38.3 17.0
VEL= 8 .3 8
DEFTH= .3 .3 .3

*SECNO . 150
326% DIVIDED FLOW
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= $685.0  10265.0 TYPE=
15JUN94 11:45:13
SECNO DEPTH CWSEL CRIWS WSELK
Q QLOB QCH QROB ALCB
TIME VLGB VCH VROB N,
SLOPE RLOBL XLCH XLOBR ITRIAL
ELENCL= 2072.00 ELENCR= 190000.00
.150 1.62  2072.02  2072.02 .00
390.6 73.2 316.8 .6 43.5
.59 1.68 4,92 .03 .045
.006536 58. 58. 59. 20
FLOW DISTRIBUTION FOR SECHO= 1§
STA= 9650, 9685. 9768, 9955, 10042,
PER Q= .0 18.7 B .
AREA= .6 42.9 W1 64,49
VEL= .2 1.7 Q 4.9
DEPTH= .0 .5 .0 )
*SECNO  .169
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
. 1,99 2073.19 2073.19 .00
390.0 92.3 297.7 .0 59.5
.59 1.55 6.21 .00 .045
,004436 1902, 100, 100, 20
FLOW DISTRIBUTICN FOR SECNO= AT
STA= 9884, 9984, 10022,
EFER Q= 23.7 76,
ARBA= 59. 47 .9
VEL= 1.6 6,2
DEPTH= -6 1.4

*SECNO .188
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

9.
49.

[PVR- Y

10142.0 TYPE=

.co
234.4
-045
20

WSELK
ALOB
HNL
ITRIAL

CWSEL=

9530,
1

10260.0 TYPE=

.00
106.3
045
20

CWESEL=

9977.

[SRLTNY-

CWSEL=

CWSEL=

2
5.

wm o
[PER-RVL-

-
W uen
— 1Y
LR N

TARGET=

.18
13.7
.045

AROB
ICONT

9730,

4.
25

Wb o

TARGET=

.30
.0
L0900
0

i0032.

TARGET=

HY
AROB

ICONT

.31
0
.045
0

2072.02

.47
.000
0

2073.19

9905,

00O

-9905.000

.05
11.3
2066.00
916.79

oLoss

ELMIN
TOPWID

4.5
23.3
.8
.3

~9925.000

.04
12.8
2069.17
343.59

-9685.000

oLoss

ELMIN
TOPWID

.00
13.1
2070,40
213,72

.05
13.5
2071.20
134.17

9983, 1002¢0.
531.7

2070.00
2070.00
9194 .52
1011134

L-BANK ELEV
R-BANK ELEV
SETA
ENDST

1.
4 13.

7.5
4.6
1.3

2070.00
2072.00
3680,00
10026.33

L-BANK ELEV
R-BANK ELEV
S5TA
ENDST

2072.00
2072.00
9650,00
10042 .96

2072.00
2074 .00
9833.76
10617.%3




3720 CRITICAL DEPTH ASSUMED

. 2.35 2074.65 2074.65 .00 2075.34 .69 48 .07 2074.00
390.0 3.7 386.3 .0 3.4 57.8 .0 32.7 13.7 2076.00
.59 1.11 6.69 .00 .045 020 L0000 L000  2072.30 9965.644
.005105 103, 100. 181, 20 11 4] .00 50.95 10015,59
15JUN94 11:45:13 PAGE 9
SECNC DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME vLoB VCH VROB XNL KNCH XNR WIN ELMIN 55TA
SLOPE XLOBL XLCH ALOBR ITRIAL 1Dc ICONT CORAR TOPWID ENDST
FLOW DISTRIBUTION FOR SECNO= .19 CWSEL=  2074.65
STA= 9966. 9975, 10022.
PER Q= 1.0 99.0
AREA= i.4 57.8
VEL= 1.1 5.7
DEPTH= .3 1.4
*SECNO 216
3685 20 TRIALS ATTEMPTED WSEL, CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
L2186 1.69 2076.19 20676.1% .00 2076.71 .52 T4 .02 2075.00
370.0 45.8 324.0 va 27.3 52.9 W3 33.0 14.0 2076.00
60 1.68 .12 .49 045 .020 . 045 L0040 2074.50 9937.09
.005155 145. 145, 147. 20 15 0 .00 $2.43 10029.%52
FLOW DISTRIBUTION FOR SECNO= .22 CWSEL=  2076.19
STA= 9937, 9683, 10026. 10030.
PER O= 12.4 87.6 s
AREA= 27.3 52.% .3
VEL= 1.7 6.1 .5
DEPTH= .6 1.2 .1
*3ECNG . 235
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
.235 1.74 2077.70 2077.70 .00 2078,34 .64 .49 .04 2077.00
370.90 9.2 360.8 5] 8.2 55,3 .0 3.1 14.2 2080.00
.61 1.12 6.52 .04 .045 .020 .000 L0800 2075.96 9954 .32
L004678 90. 166, 92, 20 ] 0 .00 61.47 10015.7%
FLOW DISTRIBUTION FOR SECKO= .2% CWSEL=  2077.70
STA= 9954 . 9978, 10023,
PER Q= 2.5 97.5
AREA= 8.2 55.3
VEL= 1.1 6.5
DEFTH= .3 1.5
15JUNS4 11:45:13% PAGE 10
SECHO DEPTH CHEEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV
Q QLOB OCH QROB ALOB ACH ARCE VoL TWA R-BANK ELEV
TIME VLOB veH VROB HNL XNCH XNR WTH ELMIN 55Th
SLOPE KLOBL XLCH HLOBR ITRIAL 1Dc 1CONT CORAR TOPWID ENDST
*HECNO  .242
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
. 1.87 2078 .64 2078.64 .00 2079,12 .48 .16 .02 2078.00
370.0 17.0 340.4 12.6 17.7 58.9 13.1 33.2 14.2 2078.00
.61 .96 5.77 .96 .04% .020 .045 -000 2076.77 9%17.92
,003857 36. 37. 44, 20 8 0 .00 137.8% 10055.80
FLOW DISTRIBUTION FOR SECNO= 24 CWSEL= 2078.64
STAz 9918. 9973, 16015, 10056,
PER Q= 4.6 92.0 3.4
AREA= 17.7 58.9% 13.4%
VEL= 1.0 5.8 1.0 ,
DEPTH= .3 1.4 3
*GECNG . 252

3302 WARNMING: CONVEYANCE CHANGE OUTSIDE CF ACCEPTABLE RANGE, KRATIO = 1.84

.252 1.39  2079.13 .00 .00 2079.25 .12 10 .04 2080,00
370.0 .0 365.2 4.8 .0 1268.6 5.4 3.3 14.4  2078.00
.61 .00 2.84 .76 .000 .020 ,045 000 2077.74  9980.67
001135 49, 50, 59, 3 0 a .00 117.60  10098.27
FLOW DISTRIBUTION FOR SECNG= 25 CWSEL=  2079.13
8TA=  $981.  10087. 10098
PER Q= 98.7 1.3
AREA=  128.6 6.4
VEL= 2.8 .8
DEPTH= 1.2 6
*SECNO  .268 '




3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC RNERGY
3720 CRITICAL DEBTH ASSUMED

.268 1.56  2079.86 2079.8§ .00 2080.25 .39
350.0 .0 350.0 .0 .0 69.8 .0
.62 .00 §.01 .00 .00 .020 L0006
006448 65. 86, 82. a0 8 [
15JUNG4 11:45:13
SECNO DEPTH CWSEL CRIWS WSELK EG HY
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH YROB XN, XNCH XNR
SLOPE XLOBL RLCH KLOBR ITRIAL 1DC ICONT
FLOW DISTRIBUTION FOR SECNO= .27 CWSEL=  2079.86
STA= 9989, 10087.
PER Q= 100.0
AREA= £9.8
VEL= 5.0
DEPTH= .8
*SECNO  .27%
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
.279 2.01 2081.31 2081.31 .00 2081.90 .59
350.0 K] 302.3 47.7 .0 45.8 25.4
.62 .00 6.61 1.88 000 020 .045
.004539 54, 60. 58. 20 11 0
FLOW DISTRIBUTION FOR SECNO= .28 CWSEL=  2081.31
STA= 9580 . L1000, 10040, 10047.
PER Q= 86.4 13.4 .2
AREA= 45.8 24.3 1.1
VEL= 6.6 1.9 6
DEPTH= 1.5 .8 .2
*ZECNO ,293
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE WINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
.293 1.97  2082.27  2082.27 00 2082,52 .25
350.¢ 47.8 250.4 51.9 38.9 53.6 75.0
.63 1.23 4,67 .69 .045 .020 045
.002078 70. 74. 58. 20 ] a
FLOW DISTRIBUTION FOR SECNO= .29 CWSEL=  2082.27
STA= 9929. 9942, 9990. 10023, 10032, 10289, 10282,
PER Q= ] 13.4 71.5 2.5 12.3 .
ARFA= 1.8 37.1 53,8 1.0 67.8 W3
VEL= .4 1.3 £.7 1.3 .6 .4
DEPTH= -1 .8 1,6 .8 .3 3
15JuUN94 11:45:13
SECNO DEFTH CWSEL CRIWS WSELK EG HY
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB NI XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL Inc ICONT
*SECNO ,312
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
312 2.08 2083.0 2083,08 .00 2083.52 -44
350.0 0 350.0 .0 . 65.6 .0
.63 .00 5.33 il .000 .020 .G0¢
006457 93, 100. 100, 20 8 0
FLOW DISTRIBUTION FOR SECNO=z .31 CWSEL=  2083.08
STA= 9932, 106044,
PER Q= 100.¢
AREA= 65.6
VEL= 5.3
DEPTH= .B
*SECNO 331
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC EMERGY
3720 CRITICAL DEPTH ASSUMED
.331 2.65 2085.2% 2085.29 00 2085.98 69
3%0.0 28.5 241.3 80.2 14.6 30,86 40.6
.64 2.69 7.89 1.98 045 020 .045
.003710 95, 100, 106. 20 11 Q
FLOW DISTRIBUTION FOR $ECNO= 33 CWSEL=  2085.29
STA= 9982, 94985, 9990, 1o003. 10620, 10049,
PER Q= .7 7.5 68.9 4.0
AREA= 1.7 8.9 30.6 21.9 18.7
VEL= 1.4 2.9 7.9 2.4 1.5 .
DEPTH= .6 1.8 2.4 1.3 .6

.19
i3.5
.000

W00

HL
VoL

CORAR

.32
33.6
.000

.00

.21

000

00

HL
VoL

CORAR

.34
34.1
000

.00

.48+

34.2
.000
.00

.08
14.6
2078,30
90.59

OLOss

ELMIN
TOFWID

.06
14.7
2079.30
67.08

.03
15.0
2080,30
353,16

oLoss

ELMIN
TOPWID

L06

15.
2081.0¢
77.4z2

.07

2082164
66.58

2080.00
2080.00
9988.99
L0079.58

L-BANK
R-BANK
SSTA
ENDST

2082.20
2080.00
9980,07
10047.15

2081.00
2081.00
9929.16
10282.32

L-BANK
R-BANK
S3TA
ENDST

2084 .90
2084.00
9532.43
10009.85

ELEV
ELEV

ELEV
ELEV

PAGE

PAGE
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12



L

15JUNI4 11:45:13
T1
™2
T3  CASANDRC WASH WITH DAM
T4  THIS MODEL REFLECTS THE WATER SURFACE ELEVATION OF THE (100,6HR STORM
T4  COMSIDERING THE OUTFALL PIPE TO BE IN PLACE.
J1  ICHECK ING NINV IDIR STRT METRIC HVINS
3 0
J2  NPROF 1PLOT PRFVS XSECV XSECH FN ALLDC 1
2 -1
15JUNS4 11:45:13
SECNC DEPTH CWSEL CRIWS WSELK EG HY
[¢] QLoB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL KNCH HNR
SLOPE XLOBL RLCH XLOBR ITRIAL IDe ICONT
*PROF 2
0
CCHV= .100 CERV= L300
*SECNO . 012
012 4.16 2065.60 .00 2065.60  2066.58 .98
323.0 .0 323.0 .0 .1 4¢.5 .1
.00 .01 7.96 .01 .045 .020 .045
.001748 0. 6. 0. 0 4 0
FLOW DISTRIBUTION FOR SECHNO= .ol CWSEL=  2065,60
8Ta= 98585, 9995, 19005, 10605,
PER Q= [ 100,90 .0
AREA= .1 40.6 it
VEL= .e 8.0 .0
DEPTH= 2.1 4.1 2.1
*SECNO . 017
3301 HV CHANGED MORE THAM HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 13
.017 4.78 2066.68 .00 L00 2066.68 .00
323.0 82.1 33.9 7.0 1664.5 52.1 38.1
.03 .17 .65 18 .045 L0240 . 045
.ocooLe 25. 29, 32. 2 ¢ 0
FLOW DISTRIBUTION FOR SECNG= .02 CWSEL=  2066.68
STA= 9120. 5140, 9882, 9993, 10004. 1¢009., 10020, 1002
PER Q= W1 56.2 31.0 10.5 .3 .8 .0
AREA= 7.0 1248.7 408 .8 52.1 18.4 18.5 1.2
VEL= .1 .1 .2 7 .2 ot .0
DEPTH= W3 1.7 3.7 4.7 3.7 1.7 .3
15JUN94 11:45:13
SECNO DEPTH CWSEL CRIWS WSELK EG HV
Q QLOB QCH QROB ALOB ACH AROB
TIME vLOB VCH VROB XL XNCH XNR
SLOPE XLOBL RLCH XLOBR ITRIAL e [CONT
*SECNO . 036
L0386 3.48 2066.68 .00 .00 2066.68 .00
323.0 78.4 242,6 2.1 728.5 §93.2 15.8
.12 .11 .41 W13 045 .020 . 045
L000009 100, 100. 97. 2 0 0
FLOW DISTRIBUTION FOR SECNO= .04 CWSELs 2068 .48
STA= 9155. 9160, 9775, 10004. 10013. 10015,
PER Q= .6 24.2 75.1 .6 .0
AREA= 1.7 726.7 $93.2 15.1 .7
VEL= .0 .1 4 .1 .0
DEPTH= .3 1.2 2.6 1.7 .3
*SECNO  ,055
3302 WARNING: CONVEYANCE CHANGE OUTSIDE CF ACCEPTABLE RANGE, KRATIO =
.055 1.98  2066,68 .00 .00 2066,69 .01
323.0 275.6 45.9 .5 555.7 26.7 1.%
.16 .50 1.76 .31 .045 020 045
L000387 100. 100, 100, ¢ 0 0
FLOW DISTRIBUTION FOR SECNO= .05 CWSEL=  2066.68
STA= 9142, 9210, 3305. 9892, 9990, 10010.¢ 10014.
PER O= 2.3 63.3 9.3 10.4 14. 10

o

BW

EL
VOL

CORAR

.00

.000
.00

.43
.00

.5
.000
N

3.

HL

- VOL

CORAR

.00

.000
.00

.15
.00

.000
.00

WSEL
2065.6

CHNIM

oLoss

ELMIN
TOPWID

.00

206150
1660

.10
3
2061.%0

903.90

oLOSS

ELMIN
TOPWID

.00

2.3
2063.20
860.16

.00

4.3
2064.70
272.70

FQ

ITRACE

15

L-BANK
R-BANK
SSTA
ENDST

206).50
2061,

9995 .05
10005.05

2062.00
2062.
9119.5]
10023.41

L~BANK
R-BANK
S5TA
ENDST

2065.
2064.
9154,
10015,

2066,
2056,
%141.
10014,

ELEV
ELEV

ELEVY
ELEV




' AREA= 23.3  406.2 59.4 66.9 26.7 1.5
VEL- 3 = 5 5 1.8 3
DEPTH= 3 7 7 7 1.3 3
YSECNG 074
3265 DIVIDED FLOW
074 151 2066.71 .00 00 2066.71 .00 .02 .00 2067.00
132.0 118.1 3.9 0 457.3 16.4 .0 7.4 $.9  2067.00
26 -%6 24 .00 _0d5 .0%0 .000 000 2065.20 933367
l .000065 5. 100. 103. o s 0 00 624.73 1003737
15JUN%4 11:45:13
SECNO DEPTH CWSEL CRIWS WSELK EG HY HL oLOSss L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROCB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XHNCH XNR WTH ELMIN S3TA
SLOPE XLOBL XLCH RLOBR ITRIAL DG TconT CORAR TOPWID  ENDST
FLOW DISTRIBUTION FOR SECNO= .07 CWSEL= 2066.71
STA=  9334. 9400,  9660.  9750. 9892,  10060.
PER 0= 2.5 66. 22.% 5.4 3.2
ARRA= 23,2 285.5 588 9.7 16.4
VEL= 1 3 A ! 2
DEPTH= 3 11 1.1 3 'z
SSECNO 093
3685 20 TRIALS ATTEMPTED WIEL, CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= $520.0 10236.,0 TYPE= 1 TARGET= ~-§%920.000
ELENCL=  2069.00 ELENCR= 100000.00
.093 .83 2065.83  2066.83 .00 206704 21 02 .36 2067.50
122.0 o 45 .4 76.8 .0 8.7 330 8.0 6.7 2066.00
"7 .00 5.23 2.32 000 020 L0453 000 2066.00 10009.17
015917 95, 100. 100 20 11 0 .00 99.99 10109.16
FLOW DISTRIBUTION FOR SECNO= 09 CWSEL= 2066,.83
STA=  10009. 10039,  10109.
PER 0= 7.2 §2.8
AREA= 8.7 33,0
VEL= 5.2 2.3
DEPTH= .4 .4
*QECNO 112
36385 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 9905.0  10142.0 TYPE- 1 TARGET=  -9905.000
ELENCL= 2070.00 ELENCR= 100060.00
Sl 3.60  2069.60  2065.60 .00 207003 .43 1.02 .07 2070.00
122.0 .0 122.0 -0 . 23.1 .0 8.1 .9 2070.00
38 .00 5.28 .08 .000 “az0 ,004 000 2066.00  9985.47
007052 $5. 100 100. 20 le 0 .04 29045 10015.92
I 15JUN94 11:45:13
SECNOQ DEETH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALCB ACH ARCB VoL TWA R-BANK ELEV
TIME vLOB VCH VROB ANL XNCH XNR WTH ELMIN 8S5TA
SLOPE XLOBL XLCH XLOBR ITRIAL  IDC 1conT CORAR TOPWID  ENDST
FLOW DISTRIBUTION FOR SECNO= .11 CWSEL= 206%.60
STA= 9986,  10020.
- PER ¢=  100.0
AREA= 23.1
VEL= 5.3
DEPTH= 8
*SECNO L1359
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 9926.0  10260.0 TyPE= 1 TARGET=  -9925.000
ELENCL=  2071.10 ELENCR- 10080000
139 1.21  2070.38  2070.38 00 2070.76 .38 .69 L01 2070.00
133.0 K 121.9 o .1 24.7 .0 8.1 7.0 2072.00
.28 .80 4.54 .00 .045 Laz0 090 000 2063.17  9981.42
006731 166. 100, 100, 2 22 0 ~09 34,41 10015.84
FLOW DISTRIBUTION FOR SECNO= .14 CWSEL= 2070.38
STA= 9981,  9982.  10032.
PER G= .1 .
AREA= 1 247
VEL= 8 4.9
DESTH= 2 7
*SECNO .150
I 3265 DIVIDED FLOW ;




3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=
ELENCL=

. 1.06 2071.46
103.0 9.5 93.5
.29 1.07 3.77
.007493 58, 58.
15JUN94 11:45:13
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

FLOW DISTRIBUTION FOR SRCHNO=

STA= 9685, §723. 10042,
PER O= 9.3 90.8
AREA= 8.9 24.8
VEL= 1.1 3.8
DEPTH= .2 4
*SECNO . 169

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
1

.168 1.17 2072,37
103.0 4.6 98.4
.29 .80 4.50
.005585 102. 100,

FLOW DISTRIBUTION FOR SECNO=

STA= 2953, 9984, 10022,
PER Q= 4.4 §5.6
AREA= 5.7 21.%
VEL= .8 4.5
DEPTH= .2 .7
*SECHC .188

10265.0 TYPE= 1

2072.00 ELENCR= 100000.60

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PRCBABLE MINIMM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

. 1.38  3073.68
103.0 .0 103.0
.30 .00 4.81
.006882 103, 100,

FLOW DISTRIBUTION FOR SECNO=

STA= 9980, 10022,
PER Q= 100.90
AREA= 21.4
VEL= 4.8
DEPTH= .7
150UN94 11:45:13
SECNO DEPTH CWSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL ALCH
*SECNO  .216

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.218 .84 2075.34
79.0 1.9 77.1
.31 .B4 4.07
.0068%8 145, 145.

FLOW DISTRIBUTION FOR SECHO=

STA= 9970, 9983, 10026,
PER Q= 2.3 .
AREA= 2.2 18,9
VEL= .8 4.1
DEPTH= .2 .5
*ZECNO  .235

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

L2356 .68 2076 .64
73.0 0 79.0
.31 .00 4.35
.007062 90, 100.

FLOW DISTRIBUTION FOR SECNO=

STA= 9981, 10023,
PER Q= 100.0
AREA= 18.2
VEL= 4.4

9685.0
2071.4¢ .00 2071.66
.0 8.9 24.8
.00 .045 020
5%. 20 15
CRIWS WSELK EG
QROB ALOB ACH
VROB XNL ANCH
XLOBR ITRIAL e
.15 CWSEL= 2671.46
2072.37 .00 2072.67
.0 5.7 21.9
.00 .045 020
100. 1 8
.17 CWSEL= 2072.37
2073 .88 .00 2674.04
.0 .0 21.4
.00 .000 .020
Lot 20 11
.19 CWSEL= 2073.68
CRIWS WSELK EG
QROB ALOB ACH
VROB XNL ANCH
XLOBR ITRIAL e
2075.34 .00 2075.59
.0 2.2 18.9
Q0 .045 .020
147, 15 14
.22 CWSEL= 2075,.34
2076.64 .00 2076.94
0 .0 18.2
00 .000 020
2. 20 15
.22 CWSEL= 2076.64

TARGET=
.20
.000

HV
AROB
XNR
ICONT

.0
.00¢
0

HV
AROB
TCONT

.25

.000

.25
.0
-000
o

~9685.000
.41 .02
8,2 7.0
.000 2070.40
.00 93,65
HL CLOSS
VOL TWA
WTN ELMIN
CORAR TOPWID
.64 .03
8.2 7.2
000 2071.20
.00 60.97
.62 .02
8.3 7.3
.000 2072.30
.00 30.94
HL cLCss
VOL TWA
WTH ELMIN
CORAR TCPWID
L.0g .01
8.4 7.5
L0680 2074.50
.00 48.14
.69 .01
8.4 7.5
L000 2075.96
.00 31.06

2072,
2072,
9685,
10027.

00
00
00
50

L-BANK
R-BANK

SSTA

ENDST

2072

10013

2074,
2076,
9980 .
1eotLy.,

.00
2074,
9962,
.84

87

L-BANK
R-BANK

S8TA

ENDST

2075.
2076.
5969.
10018.

2077,
2080,
9980,
10011,

ELEV
ELEV

ELEV
ELEV

PAGE

PAGE
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DEPTH= .6

*SECNO  .242
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3633 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
.87 2077.64 2077.64
0

79,0 .0 79.0 .
32 .00 4.26 .00
007226 5. 37, 4.
15JUN94 11:45:13
SECNQ CEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLo VCH VROB
SLOPE XLOBL KLCH KLOBR
FLOW DISTRIBUTION FOR SECNG= .24
STA= 9977, 10015,
PER 0= 100.0
AREA= 18.5
VEL= 4.3
DEPTH= .6
*IECNO  .252
. 43 2078.17 .00
79.0 .0 78.9 .1
.32 .00 2.63 .51
.006250 49, 50. 58,
FLOW DISTRIBUTION FOR SECNO= .25
3TA= 9587. 10087. 10089,
PER Q= 9%.9 .1
AREA= 36.0 1
VEL= 2.6 .5
DEPTH= .3 .1

*SECNO ,268
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
6 .73 2079.03 2079.03
.0

3.0 .0 53,0
.33 .00 3.46 .00
008278 65. 86. az.
FLOW DISTRIBUTION FOR SECNC= .27
STA= 9995, 10087,
PER Q= 100.0
AREA= 15.3
VEL= 3.5
DEPTH= .4
155UNS4 11:45:13
SECNG DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE KLOBL XICR XLCBR

*SECNO  .27%

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3653 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.86 2080.16 2080,16
.G .2

53.0 5.8
.33 .00 100 .52
007347 54, 60, <8,
FLOW DISTRIBUTION FOR SECNO= .28
§TA= 9984, 10010,  1001S.
PER Q=" . .
AREA= 13.2 1
VEL= 4.0 .5
DEPTH= .5 .1

*SECNO  .293
7185 MINIMUM SPECIFIC ENERGCY
3720 CRITICAL DEPTH ASSUMED

.293 g 2081.08 2081.08

3.0 .1 52.9 .0

.34 .35 3.70 .03

007574 70. 74. 58.

FLOW DISTRIBUTION FOR SECNO= .29

STA= 9986, 9990, 10023, 10624.
PER Q= .1 99.9 0
AREA= .2 14.3 0
VEL= W3 1.7 .0
DEPTH= " .0 -4 ]

.00 2
9

WSELK
ALOB
XNL
ITRIAL

CHSEL=

.00 2
.0
000
2

CWSEL=

.00 2

.0

.00Q
20

CWSEL=

WSELK
ALOB
XNL
ITRIAL

.00 Z
.0
.000
20

CWSEL=

.00 2

.3

.048
11

CWSEL=

077.%
18.5
020
11

EC
ACH
KNCH
IDC

2077 .64

078.28
30.0
020

2078.,17

079.22
15.3
L020
14

2079.03

EG
ACH
HNCH
Inc

080.40
13.2
020

11

20890.16

081,30
14.3
.020
12

2081.08

.28

000
0

Hv
AROB
KNR
ICONT

W11
L1
045
0

.19
.0
.000
0

AROB

ICONT

.25
.4
.045
0

.21
.045
o

.26

000
.00

HL
VoL

CORAR

.34

.000
.00

.60

.000
.00

HuL
VOL

CORAR

-47

.000
.00

5%

000
.00

L 00

7.8
2076,77
33,39

QLOSS

ELMIN
TOPWID

.02

7.7
2077.74
101.84

02

2078.&0
a1.82

oLoss

ELMIN
TOFWID

02

207930
31,17

.00

208030
37.76

2078.00
2078.00
9577.27
10010,64

L~BANK
R-BANK
S8TA
ENDST

2080.00
2078.00
9985 .88
10088,72

2080.00
2080.00
9994.33
10036.65

L-BANK
R -BANK
SSTA

ENDET

2082,20
2080.00
9981.53
10014.70

2081.00
2081.00
9985.9%
l0023.75

ELEV
ELEVY

ELEV
SLEV

PAGE

PAGE
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*SECNC 312
7185 MINIMUM SPECTFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.312 1.07 20682.07 2082,907 .00 2082.32 .28 .75 -0l 2084 .00
$3.0 .0 £3.0 . .0 13.2 0 8.6 8.0 2084.00
.35 .00 4.01 .00 000 .020 000 L000 2081.00 9978.83
.007432 9%, 100, 100, 2 11 )] .00 26,48 10005,31
15JUN94 11:45:13 PAGE 22
SECND DEPTH CWSEL CRIWS WSELK EG HY HL oLOsS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH ARCB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB ML XMCH XNR WIN ELMIN S58TA
SLOPE XLOBL RLCH XLOBR ITRIAL IDC ICONT CORAR TOFWID ENDST
FLOW DISTRIBUTION FOR SHCNO= W31 CWSEL= 2082,07
STA= $979. 10014,
PER Q= 100.0
AREA= 13.2
VEL= 4.0
DEPTH= .5
*SECNO 331
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
-331 1.06 2083.70 2083.70 00 2084.10 .39 .68 .04 2083 .00
53.0 1.6 51.4 .0 1.2 10.1 .0 8.6 8.0 2084.00
.35 1.29 5.1¢ .00 . 045 620 -Goe L000 2082.64  9986.48
(006321 95. 100. 100. 20 5 ¢ .00 L5.86 10002.35
FLOW DISTRIBUTION FOR SECNO= .33 CWSEL=  2083.70
STA= 9986 . 9990, 19003,
PER Q= 3.0 97.0
AREA= 1.2 10.1
VEL= 1.3 5.1
DEPTH= .4 .8
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THIS RUN EXECUTED 15JUN94 11:45:19
HEC-2 WAPER SURFACE PROFILES

Version 4.,6.0; February 1991

HA R KRR AR KRR T R I N dh kbbb ko ko ke

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORZ LIST

A343 - ROZ BY MMAO
SUMMARY PRINTOUT

SECNO Q CWSEL CRIWS DEPTH VCH TOPWID ELMIN S2TA ENDST
012 587.00 2068.10 .00 6.60 8.98 10.05 2061.50 5995.02  10005.08
012 323.00 2065.6¢ .00 4,10 7.96 10.00 2061.50 9995.05 10005,0%
w -017 587.00 2069.48 .00 7.58 .40 1064, 30 2061.90 8834,37 10037.39
- 017 3z23.00 2G66.68 .09 4.78 .65 903.%0 2081.%0 119.51 10623.41
036 587.00 2069.48 .00 4.238 .27 943.46 2063.20 9082.19 10025.65
L0386 323.00 2066.68 .00 3.48 41 860.16 2063.20 9154.89 10015.04
* 055 587.00 2069.48 .00 4.78 .44 1055.12 2064.70 8973.05 10028.17
* -055 323.00 2066.68 .00 1.98 1.76 872.70 2064.70 9141.74 10014.44
074 404.00¢ 2069 .48 .00 4.28 .26 913.95 2065.20 9187.82 10101.77
074 122.00 2086.71 Q00 1.51 .24 624.79 2065,20 $333.67 10037,37
* 093 404.00 2069 .48 .00 .48 .93 996.86 2066.00 9230.54 10227.40
¥ LG43 122.00 2066,82 2066,83 .83 5.23 99.9% 2066.00 10009.17 10109.16
* Jd12 404.00 20670.30 2079.30 4.30 4.57 916.79 2066.00 . $194.52  16111.31 '
* .112 122.00 206%.60 2069.60 3.80 5.28 29.45 2066.00 9986.47 10015.92
* .139 404,00 2071 .43 2071.43 2.26 4,91 343.59 2069,17 9680.00 10026.33
* L] 122.00 2070,38 207¢.38 i.21 4.%4 34.41 2069.17 9961.42 10015,84
* .150 3%¢.00 2072.02 2072.02 1.62 4.92 213.72 2070.40 9650.00 10042.94
* .150 103.00 2073 .46 2071.46 1.06 3.77 93.65 2070.40 9685.00 10027.50
* .lag 390.00 2073.19% 2075.19 1.99 6.21 134.17 2671.20 $883.76 10017.93
* 169 1¢3.00 2072.327  2072.37 1.17 4.50 60.97 2071.20 9952.87 10012.84
* .188 390.00 2074 .65 2074.65 2.35 6.69 50.95 2072.30 9965.64 1001§.59
* .l88 103.00 2073.68 2073 ,68 1.38 4.81 30.54 2072.3¢ 9980.46 10011.40
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SECNO Q CWSEL CRIWS DEPTH VEH TOFWID ELMIN S8Th ENDST
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WARNING SECNC= .252 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

—

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNC= .268 PROFILE=
CAUTION SECNO= .268 PROFILE=

—

l * 214 370,00 2076.1%  2076.19 1.69 6.12 2.43  2074.50  9937,09 10029.52
* 215 79.00  2075.34  207%.34 .84 4.07 48.14  2074.50  9969.93 10018.07
* L2358 370.00 2077.70 2077.70 1.74 6.52 61.47 2075 .96 9%54.32 10015.7%
* .23% 79.00  2076.64 2076.&4 .EB 4.35 31.06  2075.96  9$980.51 16011.57
* 242 370.00 2078.64  2078.64 1.87 5.77 137.89  2076.77  9917.92 10055.8¢
* .242 79.00  2077.64  2077.64 .87 4.26 33,39 2076.77  9977.27 10010.6%
* 252 370.00 2079,13 .00 1.39 2.84 117.60 2077.74  9%80.67 10098,27

252 79.00 2078,17 .00 .43 2.83 101.84  2077.74  9986.88 10088.72

* .268 35000 2079.86  2079.86 1.56 5.01 90.59  2078.30  9988.99% 10079.58

* 268 53.60  2079%.03  2079,03 .13 3.46 41.82  2078.30  9994.83 10036.65

* 279 350.00 2081.31 2081.31 2.01 6.61 57.08 207%.30 9980.07 10047.15

* 279 53.00 2080.l16 2080.1§ .86 4.00 31.17  2079.30  9983.53 10014,70

- .293 iS0.00  2082.27  2082.27 1.97 4.67 353.16  2080.30 9929.16 10282.32

* .293 53.00  2081.08  208i.08 .78 3.70 37.76  2080.30  9985.99 10023.75

* L312 350.00  2083.08  2083.08 2.08 5.33 77.42  2081.00. 9932.43 10009,85

* .312 53.00 2082,07  2082.07 1.07 4.01 26.48  2081.00  9978.B3 10005.31

* L3311 350.00 2085.29 2085.29 2.65 7.89 646.58 2082.64 9982.42 10049.00

l * .331 53.00 2083.70 2083.7¢ 1.06 5.10 15.86  2082.64  9986.48 10002,35

15.JUN94 11:45:13 PAGE 25
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. SUMMARY CF ERRORS AND SPECIAL NOTES
WARNING SECNO= .017 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .017 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECMO= .055 PROFILE= 1 CONVEYANCE CHANGE COUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .055 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .093  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= -093 PROFILE= 2 CRITICAL DEPTE ASSUMED
CAUTION SECNO= .093 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .093 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .112 PROFILE= | CRITICAL DEPTH ASSUMED
CAUTION SECHO= .112 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .112 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTICN SECNO= .112 PROFILE= 2 CRITICAL DEPTH ASSUMED
CRUTION SECNO= .112 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .112 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .139 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .139 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .13% PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= -13% PROFILE= 2 CRITICAL DEPTH ASSUMED

- CAUTION SECNO= .139 PROFILE= 2 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .16¢ PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNCO= .150 PROFILE= | PROBABLE MINIMUM $PECIFIC ENERGY
CAUTION SECNO= .150 PROFILE= ! 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNC= .150 PROFILE= 2 CRIT"ICAL DEPTH ASSUMED
CAUTION SECNO= .150 PROFILE= 2 -PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .150 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .169 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 4169 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= -169 PROFILE= | 20 TRIALS ATTEMPTED TG BALANCE WSEL
CAUTION SECNO= .169 PROFILE= 2 CRITICAL DIPTH ASSUMED
CAUTION SECNO= .169 PRCOFILE= 2 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .188 PROFILE= | CRITICAL DEPTE ASSUMED
CAUTION SECNO= .188 PROFILE= | PROBABLE MINIMUM SPECIFIC ENERGY -
CAUTION SECNO= .188 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .188 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECMO= .188 PROFILE= 2 PRCBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .188 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .216 PROFILE= 1| <CRITICAL DEPTH ASSUMED
CAUTION SECNO= .216 PROFILE= | PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= +216 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE W3EL
CAUTION SECNO= .216 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .216 PROFILEz 2 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .235 PROFILE= 1 CRITICAL DEPTH ASSUMED
1
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CAUTION SECNO= .235 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTICN SECNO= .235 PROFILE= ! 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .235 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION $SECNO= +235 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .23% PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .242 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= -242 PROFILE= | PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .242 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= .242 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .242 PROFILE= 2 PROBABLE MINIMUM SPECIFIC EMFRGY
CAUTION SECNO= .242 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL
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'APPENDIX IV - HYDRAULIC GRADE LINE OF OUTFALL
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TABLE 1
10-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

[ ~= 0012

l @s 211cfs

“ Ye=_3.051 ft

" HGLe 2060 ft.

IL_i= 2410t

TOTAL TOP

IR 500 s L . LOSS D/s Uis OF CHEK
FT) _ws_s___ N : ; Hiot HGL HGL GRND. |STAT. [CVR
1 0.002685 0| 1.44984] 2060] 2061.4] 2062|OK  JOK
2| MAN[HOLE| 10] 2056] 2056.1 0.027/ 0.044 0] 0.07094] 2061.4] 2061.5] 2062[OK  JOK
3 5 4| 120| 2056.1] 2057.3] 20| 1.1111] 0.006307} 10.55| 10.55| 0.757 ol 0] 0.75683| 2061.5| 2062.3[ 2065.5{0K ~ JOK
- 4| MAN[HOLE| 10| 2057.3] 2057.4 0.063| 0.086 0] 0.14948| 2062.3] 2062.4| 2065.5|0K  JOK
- 5 a| 264] 2057.4] 2060.4] 20} 1.1111{0.006307| 10.55| 10.55| 1.665 0 0| 1.66504| 2062.4] 2064.1| 2066[0OK  JOK
-~ 6] MAN[HOLE[ 10| 2060.4] 2060.5 0.063 0.086 0| 0.14948| 2064.1] 2064.2| 2066{OK ~ JOK
7 5 4] 391 20605 2063.7] 20| 1.1111} 0.006307] 10.55] 10.55] 2.466 0 0| 2.46602] 2064.2| 2066.7| 2070.8{OK  JOK
" 8] MANJHOLE| 10| 2063.7| 2063.79 0.063] 0.086 0] 0.14948| 2066.7| 2066 .9[ 2070.8]0K  JOK
Q 5 a4l 376] 2063.79| 2066.98] 20| 1.1111} 0.006307| 10.55] 10.55| 2.371 0 0| 2.37142] 2066.9] 2069.2| 2073.2{0k  JOK
10! MANIHOLE | 10| 2066.98| 2067.07 0.063] 0.086 0] 0.14948] 2069.2| 2069.4[ 2073.210K ~ JOK
1 4 4] 330] 2067.07{ 2069.87| 16 1]0.011341] 13.19] 13.19] 3.743 0 0] 3.74252] 2069.4| 2073.1| 2080jOK  JOK
121 MANJHOLE | 10| 2069.87| 2069.97 0.113] 0.135] 3.6456{ 3.89407{ 2073.1] 2077| 2080}OK - JOK
13 4l 4] 300] 2069.97] 2072.52] 16 110.011341] 13.19] 13.19] 3.402 0 0] 3.40229] 2077]| 20804 ©2082]OK  JOK




TABLE 2
25-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE
[N 0012
I e= 261cfs
Yesm 3.216 ft
“ HGl= 2060 ft.
L= 24101
Toor o TOTAL ' TOP
INE [SPAN ) LOSS D/S. U/s OF CHK
o. lrr. - |r : e 7y Jvis v e  [Htor gL |acL  |eenp. istat. [CVR
| 8 4| 540| 2083.2 2056 32| 1.3333] 0.002956] 8.156] 8.156] 1.596 0 O 1.5963| 2060] 2061.6] 2062[]0K OK
.21 MAN|HOLE 10 2066| 2056.1 0.03] 0.052 0] 0.08121] 2061.6] 2061.7] 2062}0K OK
8 6 4) 120] 2056.1y 2057.3 24 1.2] 0.006048] 10.88] 10.88] 0.726 0 0] 0.72575] 2061.71 2062 .41 2065.5|0K OK
4] MAN|HOLE 10| 2057.31 20574 0.06] 0.092 0} 0.1523] 2062.4] 2062.6] 2065.5]0K OK
I B 3 6 4] 264 2057.4f 20604 24 1.2} 0.006048| 10.88] 10.88] 1.597 0 0] 1.59666] 2062.6] 2064.2] 2066]OK OK
6| MAN]JHOLE 10] 2060.4| 20605 0.06] 0.092 0] 0.1523] 2064.2] 2064.3] 2066|0CK OK
7 6 4] 391] 2060.5] 2063.7 24 1.2] 0.006048] 10.88] 10.88] 2.365 0 0] 2.36475] 2064.3] 2066.7] 2070.8}1OK OK
8] MAN|HOLE 10f 2063.7] 2063.79 0.06} 0.092 0] 0.1523] 2066.7] 2066.8] 2070.8]OK QK
Q 5 43 376] 2063.79| 2066.98 20| 1.1111] 0.00965] 13.05] 13.06] 3.628 0 01 3.62847] 2066.8] 2070.5] 2073.2}OK OK
10| MAN|HOLE 10] 2066.98| 2067.07 00971 0.132 0] 0.22872] 2070.5] 2070.7] 2073.2}0OK OK
i 5 41 3304 2067.07] 206%9.87 20{ L1111} 0.009465] 13.05) 13.05] 3.185 3] 0§ 3.18456) 2070.71 2073.9] 2080]0OK OK
12| MANIHOLE 104 2069.871 2069.97 Q.09710.132] 3.5713.7987312073.9| 2077.7] 2080|0OK OK
13 5 4| 3001 2069.97] 2072.52 201 1.1111] 0.00965] 13.05] 13.05] 2.895 0 0] 2.89506( 2077.7] 2080.61 2082]OK OK




TABLE 3
50-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

o002 |
I a= 294 cfs “
|

Yes 3219 ft
HGl= 2060 ft.
L= 24101 |

IFRIC. |MH  [BEND |TOTAL TOP
Juoss fross |Loss ross [ Jus  |oF CHEK
N - T _jvivs. - jvis. (e [Hw HD Hiot HGL _ |AGL  |GRND. |STAT. |CVR
1 0.002818] 8.167] 8.167{ 1.522 0 0] 1.52184| 2060 2061.5] 2062}OK OK
-2 2056.1 0.028] 0.052 0] 0.07996] 2061.5] 2061.6] 2062|OK OK
-3 6 4] 120{ 2056.11 2067.3| 24 1.2] 0.007674]| 12.25 12.25)0.921| . O 0] 0.92088| 2061.6] 2062.5] 2065.5|OK OK
© 4] MAN|HOLE| 10} 2057.3] 2057.4 0.077]10.117 0§ 0.19325] 2062.5| 2062.7} 2065.5|OK OK
5 6 4| 264] 2057.4] 2060.4] 24 1.2] 0.007674| 12.25] 12.25] 2.026 0 0l 2.025941 2062.7] 2064.7] 2066|0OK OK
-~ 6| MANJHOLE| 10| 2060.4] 2060.5 0.077;0.117 0] 0.19325{ 2064.7] 2064.9] 2066|OK OK
-7 6 4] 391 20605 2063.7] 24 1.2} 0.007674} 12.25] 12.25] 3.001 0 0| 3.00054| 2064.9] 2067.9] 2070.8|OK CK
. 81 MANJHOLE | 10| 2063.7] 2063.79 0.077]10.117 0] 0.19325| 2067.9| 2068.1] 2070.8]OK OK
9 6 4} 376| 2063.79| 2066.98{ 24 1.2 0.007674] 12.25] 12.25| 2.885 0 0] 2.88543] 2068.1] 2071] 2073.2;0K OK
10] MAN|HOLE | 10| 2066.98] 2067.07 0.077]0.117 0| 0.19325] 2071| 2071.2) 2073.2{OK QK
11 6 4] 330f 2067.07| 2069.87| 24 1.2] 0.007674] 12.25] 12.25| 2.532 0 0| 2.563242| 2071.2| 2073.7] 2080|CK OK
12| MANJHOLE | 10} 2069.87] 2069.97 0.077]0.117{ 3.1457| 3.33897] 2073.7| 2077.1] 2080|OK QK
13 5 4] 300] 2069.97] 2072.52 201 1.111110.012245] 14.7} 14.7} 3.673 0 0} 3.67342} 2077.1] 2080.8] 2082|OK QK




TABLE 4
100-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

ﬂ Ne 0.012
@= 337 cfs

“ Ye= 3814 ft
|

Hels 2060 ft. |
= _2410ft |

E: J.|FRIC. [MH [BEND [TOTAL TOP
E - “lross foss lLoss |Loss o uss OF CHK
TR [ O | N ; L ! s fvus lae fam b Hiot HeL  |seL  lomnp. |stat. |ove
R 8 51 5401 2053.2 2056 40| 1.5385| 0.002606| 8.425] 8.425| 1.407 0 0] 1.40737] 2060] 2061.4| 2062|0OK QK
~ 2| MANJHOLE 10 20561 2056.1 0.026] 0.055 0] 0.08117] 2061.4] 2061.5f 2062|0OK QK
-3 7 41 120] 2056.11 2057.3 28{ 1.2727] 0.006849] 12.04] 12.04| 0.822 0 0] 0.82187| 2061.5] 2062.3| 2065.5|0K OK
4] MAN[HOLE 10] 2057.3] 205674 0.06810.112 0] 0.18096]| 2062.3] 2062.51 2065.5|0K OK
5 7 4] 264 2057.4] 20604 281 1.2727] 0.00684%91 12.04| 12.04| 1.808 0 0] 1.80811| 2062.5| 2064.3F 2066|0OK QK
&1 MANIHOLE 10] 2060.4] 20605 0.068]0.112 0] 0.180956| 2064.3] 2064.51 2066|0K QK
7 7 4] 391 20605 2063.7 28| 1.27271 0.0068491 12.04] 12.04| 2.678 0 0| 2.67792| 2064.5] 2067 .21 2070.8]OK OK
" 8] MAN|HOLE 101 2063.7] 2063.79 0.068]|0.112 0] 0.18096] 2067 .2| 2067.3; 2070.8]OK QK
9 7 4] 376| 2063.79} 2066.98 28] 1.2727] 0.0068491 12.04| 12.04] 2.575 0 0| 2.57519| 2067.3] 2069.9} 2073.2{OK OK
10} MANIHOLE 10| 2066.981 2067.07 0.068]0.112 0] 0.18095] 20462.9] 2070.11 2073.2|OK OK
1 o) 4| 330] 2067.07( 206%9.87 24 1.2] 0.010083| 14.04{ 14.04| 3.327 G 0] 3.32737] 2070.1§ 2073.4] 2080]0OK QK
12| MANJHOLE 10] 2069.871 2069.97 0.101] 0.153} 4.1332] 4.3871] 2073.4f 2077.8] 2080|CK OK
13 o) 4] 300| 2069.97| 2072.52 24 1.2]1 0.010083] 14.04]1 14.04} 3.025 0 0} 3.02488] 2077.8] 2080.8] 2082|0OK OK




TABLE 5
10-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

Q= 211 cfs
Ye= 3.818 ft
| Hel= 2057 ft.
[ (= 2410 .

" N= 0.012
I

UC. {MH  [BEND  |TOTAL ' TOP
- i |ross lLoss |Loss  |ps us OF CHK

FTRT) . Vuis: E.f.. |Bm b Higt HGL |HGL  |GRND. jstaT. |CvR
1.1111] 0.006307] 10.55

20532 2056] 20

12| MAN|HOLE| 10| 2069.87] 2069.97 0.113] 0.135] 3.6456| 3.89407} 2074.3| 2078.1] 2080{OK OK
0.011341] 13.19] 13.19] 3.402 0 0] 3.40229} 2078.1{ 2081.6] 2082]OK OK

1 3.406] O 0} 3.40576] 2057.11 2060.5] 2062}0OK  JOK

- 2| MAN[HOLE| 10] 2056] 2056.1 0.063] 0.086 0} 0.14948] 2060.5] 2060.7] 2062|CK ~ JOK

3 s| 4l 120 20561 2057.3] 20| 1.1111]0.006307] 10.55] 10.55] 0.757] O 0] 0.75683| 2060.7| 2061.4] 2065.5|0K  JOK

4] MANJHOLE| 10| 2057.3| 2057.4 0.063] 0.086 0] 0.14948| 2061.4] 2061.6] 2065.5|0K  JOK

| 5 5 4} 264 2057.4] 2060.4] 20| 1.1111] 0.006307} 10.55] 10.55} 1.665 0 0] 1.66504| 2061.6| 2063.2] 2066]OK  JOK
I 6l MANJHOLE| 10} 2060.4] 2060.5 0.063} 0.086 0] 0.14948] 2063.2| 2063.4] 2066]OK  JOK
| 7 5| 4] 391| 2060.5] 2063.7] 20{ 1.1111] 0.006307] 10.55| 10.55| 2.466 0 0] 2.46602| 2063.4| 2065.9] 2070.8|OK  JOK
I 81 MAN|HOLE| 10| 2063.7] 2063.79 0.063] 0.086 0] 0.14948) 2065.9] 2066] 2070.8]OK  JOK
9 4] 4| 376 2063.79] 2066.98] 16 110011341 13.19] 13.19] 4.264 0 0| 4.2642] 2066] 2070.3] 2073.2|OK  JOK

10f MAN[HOLE] 10| 2066.98] 2067.07 0.113/0.135 0] 0.24843| 2070.3} 2070.5[ 2073.2]OK ~ JOK

1 4 4| 330 2067.07] 2069.87] 16 11 0.011341] 13191 13.19] 3.743 0 0] 3.74252 2070.5} 2074.3[ 2080[CK  JOK

13 4 4] 300] 2069.97] 2072.52 16

—_




TABLE 6
25-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

N= 0.012 Il

Q= 261 cfs |
Ye= 3.896 ft
Hel= 2057 fi. |

L= 2410 |

BEND  |TOTAL ' TOP
Loss fos  |us  |oF CHK
Htot  |HGL  |HGL  |GRND. [sTAT. {cve

266 0

i 2056 0} 3.26589] 2057.1] 2060.4] 2062[OK ~ JOK
2| MAN[HOLE| 10|  2056] 2056.1 0.06| 0.092 o| 0.1523| 2060.4] 20606 2062l0Ok  JOK
8 6 4| 120] 20s6.1| 2057.3F 24|  1.2|0.006048] 10.88] 10.88] 0.726 0 0] 0.72575] 2060.6| 2061.3| 2065.5{0k  JOK
Al MAN[HOLE| 10| 2057.3] 2057.4 0.06] 0.092| o] 0.1523] 2061.3| 2061.4| 2065.5[0K  JOK
5 5 4| 264| 2057.4] 2060.4] 20| 1.1111| 0.00965( 13.05( 13.05] 2.548 0 0] 2.547¢5| 2061.4] 2064 2066{OK  JOK
6l MANJHOLE] 10| 2060.4] 2060.5 0.097/0.132 0[0.22872| 2064] 2064.2| 2066|OK  JOK
i 5 al 391] 20605 2063.7] 20| 1.1111] 0.00965| 13.05[ 13.05] 3.773 0 0] 3.77322| 2064.2] 2068| 2070.8{0K  JoK
8] MANJHOLE| 10| 2063.7] 2063.79 0.097/0.132 ol 0.22872] 2068| 2068.2| 2070.8{0Kk  JOK
9 5 4| 376 2063.79| 2066.98] 20| 1.1111| 0.00965] 13.05| 13.05] 3.628 0 0] 3.62847| 2068.2{ 2071 9] 2073.2[0Kk  JOK
10f MAN|HOLE | 10| 2066.98| 2067.07 0.097]| 0.132 0| 0.22872[ 2071.9] 2072.1} 2073.2[{0K  JOK

0] 3.18456| 2072.1[ 2075.3] 2080[0OK  JoOK

12| MAN|HOLE | 10| 2069.87{ 2069.97 0.097]0.132] 3.57] 3.79873[ 2075.3| 2079.1] 2080{OK OK
13 5 4] 300} 2069.97] 2072.52 201 1.1111] 0.00965] 13.05] 13.05] 2.895 0 0] 2.89506¢ 2079.1] 2082 2082iOK OK

l 11 5 4| 330| 2067.07] 2069.87] 20} 1.1111] 0.00965] 13.05f 13.05] 3.185 0




TABLE 7
50-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE

[ w~= 0012
| @= 294 cfs
| ye= 3.806 ft
ﬂ.ﬁs&: 2057 ft.
1= 2410 ft.
~ |sENp  irOTAL TOP
J s [Loss JLoss  |pss uss OF CHK
{an Hitot HGL |HGL |orND. |lstar. [ovr
i 0.005213 0} 2.81482] 2057.1] 2059.2] 2062|OK OK
2] MANJHOLE} 10 2056] 2056.1 0.052] 0.086 0] 0.13772] 2059.9] 2060.11  2062|0OK OK
3 6 4] 120] 2056.1) 2057.3 24 1.2§ 0.007674} 12.25] 12.25] 0.921 0 0] 0.92088] 2060.1] 2061] 2065.5]0K OK
4] MAN|HOLE 10] 2057.3] 20674 0.07710.117 0] 0.19325] 20461 2041.2] 2065.5)0OK OK
5 6 4| 264| 2057.4] 2060.4 24 1.2] 0.007674} 12.25] 12.25] 2.026 0 0] 2.02594] 2061.21 206321 2066|0OK OK
- 6] MANJHOLE 10] 2060.4] 2060.5 0.077)10.117 0] 0.19325] 2063.2] 2063.4] 2066|0OK OK
7 6 4] 391 2060.5] 2063.7 24 1.2] 0.007674] 12.25] 12.25] 3.001 0 0| 3.00054| 2063.4] 2066.4| 2070.8|OK OK
8} MANJHOLE| 101 2063.7] 2063.79 0.07710.117 0| 0.19325| 2066.4] 2066.6| 2070.8]OK OK
9 6 4] 376} 2063.79] 2066.98 24 1.21 0.007674| 12.25| 12.25] 2.885 0 0| 2.88543] 2066.6| 2069.5| 2073.2|OK OK '
10 MANIHOLE | 10} 2066.98] 2067.07 0.07710.117 0| 0.19325] 2069.5] 2049.71 2073.2|OK OK
1 6 41 330 2067.071 2069.87 24 1.2] 0.0076741 12.25] 12.25] 2.532 0 0| 2.563242| 2069.7| 2072.2| 2080|0OK OK
I 12| MAN|HOLE 10] 2069.87) 2069.97 0.07710.117] 3.1457| 3.33897] 2072.2| 2075.5( 2080{OK OK
I 13 5 4] 300| 2069.97] 2072.52 201 1.1111§0.012245] 14.7] 14,71 3.673 0 0| 3.67342] 2075.5] 2079.2] 2082|0OK LOK




TABLE 8
100-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY BOX SIZE
[ e 0.012
&= 337 cfs
[l ye= 3.814 1t
| se1= 2057 ft.
I 1= 2410 .
RIC. iMH [BEND  |roTaL TOP
oss |Loss [ross [Loss [ois  [us o CHK
: _ Am__Hb Htot BGL |AcL  lgrnp. [sTaT. |OVR
S 2056 0.004928 0 o] 2.6613]2057.1] 2059.8] 2062{OK  JOK
9l MANJHOLE| 10]  2056] 2056.1 0.0491 0.086 0] 0.13539] 2059.8] 2059.9] 2062]0K  Jok |
3 7 4| 120] 2056.1] 2057.3| 28] 1.2727] 0.006849] 12.04| 12.04] 0.822 0 0{ 0.82187| 2059.91 2060.7| 2065.5[0OK  JOK
. 4 MANIHOLE| 10] 2057.3] 2057.4 0.068(0.112 0] 0.18096| 2060.7{ 2060.9| 2065.5[0K  JOK
g 7 4| 264] 2057.4] 2060.4] 28] 1.2727] 0.006849] 12.04] 12.04{ 1.808 0 0] 1.80811] 2060.9] 2062.7| 2066[OK  JOK
6 MANJHOLE| 10| 2060.4] 2060.5 0.068] 0.112 0] 0.18096| 2062.7] 2062.9] 2066[OK  JOK
7 7 4] 391| 20605] 2063.7] 28] 1.2727] 0.006849] 12.04] 12.04] 2.678 0 0] 2.67792] 2062.9| 2006.6| 2070.80K___JOK |
8] MANIHOLE| 10| 2063.7] 2063.79 0.068] 0.112 0] 0.18096| 2065.6] 2065.8] 2070.8|OK ~ JOK
9 6 a| 376| 2063.79} 2066.98] 24| 1.2[0.010083] 14.04] 14.04] 3.791 0 0] 3.79119 2065.8] 2069.5[ 2073.2[OK  JOK
10| MAN|HOLE | 10| 2066.98] 2067.07 0.101]0.153 0] 0.25391] 2069.5| 2069.8| 2073.2]0k ~ JOK
11 6 4| 330[ 2067.07[ 2069.87[ 24| 1.2{0.010083| 14.04 14.04] 3.327 0 0[ 3.32737( 2069.8( 2073.1] 2080[OK  JCK
I 12 mANjHOLE] 10 2069.87] 2069.97 0.101] 0.153]| 4.1332{ 4.3871| 2073.1| 2077.5| 2080[OK  JOK
L 6 4] 300] 2069.97] 2072.52] 24| 1.2]0.010083] 14.04] 14.04] 3.025 0 0] 3.02488] 2077 5] 2080.5] 2082[0K  JOK




TABLE 9
10-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

191 cfs

NO, : ; ; i o JOT
-} 955 3.5| 540 2053.2 2056] 9.6211 0.875] 0.007677] 9.926] 9.926{ 4.146 ¢ 0| 4.14568] 2057( 2061.1] 2062|OK OK
- 2] 955 10 20561 2056.1 MH#1 0.076 0.0765] 2061.1}1 2061.2] 2062]0OK OK
L 5.5 3.5] 120| 2056.1} 2057.3]9.62% 0.875| 0.007677] 9.926] 9.926| 0.921 0] O} 0.92126] 2061.2] 2062.1] 2065.5]0K OK
@55 10] 2057.3] 2057.4 MH#2 0.076 0.0765| 2062.1] 2062.2] 2065.5|0OK OK
05.5] 3.5] 264 2057.4] 2060.4]9.621 0.875| 0.007677| 9.926| 9.926| 2.027 0 0] 2.02678| 2062.2] 2064.2] 2066{0OK OK
Bl 955 10] 2060.4] 20605 MH#3 0.076 0.0765} 2064.2| 2064.31 2066|0OK OK
5.5 3.5 391 2060.5] 2063.7]9.621F 0.875| 0.007677| 9.926| 9.926| 3.002 0 0| 3.00178] 2064.3| 2067.3] 2070.8{CK OK
.8 0955 10| 2063.7| 2063.79 MH#4 0.076 0.0765] 2067 .3 2067 .4| 2070.8]OK OK
91 95.5] 3.5 376|2063.79| 2066.98| 9.621| 0.875] 0.007677] 9.926| 9.926| 2.887 0 0| 2.88662] 2067.4] 2070.3[ 2073.2|0OK OK
95.5 10| 2066.98] 2067.07 MH#5 0.076 0.0765] 2070.3| 2070.4| 2073.2|OK OK
85.5| 3.5| 330|2067.07| 2069.87] 2.621] 0.875] 0.007677| 9.926| 9.926| 2.533 0 0| 2.53347] 2070.4] 2072.9] 2080|OK OK
@5.5 10| 2069.871 2069.97 MH#6 0.076] 0.3825| 0.45898] 2072.9| 2073.4] 2080|0OK OK
95.5 3| 300 2069.97| 2072.52| 7.069] 0.75]0.017468{ 13.51] 13.51] 5.241 0 Ol 5.2405] 2073.4) 2078.6f 2082|OK OK




TABLE 10
25-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

120.5 4] 5640] 2053.2 2056| 12.57 1] 0.005996] 9.589| 9.589] 3.238 0 0] 3.237971 2057| 2060.2] 2062|OK OK
: 120.5 10] 2056] 2056.1 MH#1 0.071 0.07139] 2060.2| 2060.3| 2062{CK  JOK
120.5 4] 120] 2056.1] 2057.31 12.57 1] 0.005996] 9.589} 9.589] 0.72 0 0] 0.71955| 2060.3| 2061] 2065.5[0K  JOK
120.5 10| 2057.3] 2057.4 MH#2 0.071 0.07139| 2061] 2061.1] 2065.5{0K  JOK
120.5 4] 264] 2057.4] 2060.4] 12.57 11 0.005996] 9.589| 9.589] 1.583 0 0] 1.58301| 2061.1| 2062.7| 2066|OK  JOK
120.5 10| 2060.4] 2060.5 MH#3 0.071 0.07139] 2062.7} 2062.8| 2066{OK QK
120.5] 3.5] 391| 2060.5| 2063.7{9.621} 0.875|0.012223] 12.52| 12.52{ 4.779 0 0] 4.7791| 2062.8] 2067 .5] 2070.8}OK OK
120.5 10] 2063.7] 2063.79 MH#4 0.122 0.12179] 2067.5] 2067.7| 2070.8|OK OK
120.5] 3.5] 376] 2063.79] 2066.98{ 9.621] 0.875| 0.012223] 12.52] 12.52{ 4.596 0 0] 4.69576| 2067.7] 2072.3} 2073.2|OK OK
120.5 10| 2066.98{ 2067.07 MH#5 0.122 0.12179| 2072.3} 2072 .4] 2073.2]OK OK
120.5| 3.5] 330| 2067.07] 2069.87(9.621] 0.875| 0.012223] 12.52] 12.52( 4.034 0 0] 4.03351] 2072.41 2076.4] 2080|CK OK
120.5 10] 2069.87{ 2069.97 MH#6 0.122] 0.6089] 0.73073| 2076.4} 2077.1] 2080{OK OK
13 120.5]  3.5] 300] 2069.97] 2072.52] 9.621] 0.875[ 0.012223] 12.52] 12.52 3.667 0 0] 3.66683| 2077.1] 2080.8{ 2082|{CK OK




TABLE 11
50-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

137 4| 5401 2053.2 2056| 12.57 1] 0.007751] 10.9] 10.9{4.185 0 0] 4.18543| 2057| 2061.2] 2062|OK QK
: 137 10 2056] 20661 MH#1 0.092 0.09228] 2061.2] 2061.3] 2062|OK QK
B 137 4] 120] 2056.1] 2057.3|12.57 110.007751] 10.9] 10.9] 0.93 0 0| 0.9301} 2061.3] 2062.2] 2065.5|0OK QK
137 10| 2057.3] 20574 MH#2 ‘ 0.092 0.09228] 2062.2] 2062.3| 2065.5}0OK OK
137 4l 264 2057.4| 2060.4|12.57 110.007751] 10.9] 10.9] 2.046 0 0f 2.04621] 2062.3] 2064.3| 2066]0OK QK
137] 10l 2060.4] 2060.5 MH#3 0.092 0.09228] 2064.3] 2064.4| 2066)0OK QK
137 4] 391] 2060.5| 2063.7| 12.57 110.007751] 10.9{ 10.9] 3.031 0 0 3.030567 2064.47 2067.5| 2070.8|OK OK
137 10| 2063.7] 2063.79 MH#4 ' 0.092 0.09228] 2067.5)| 2067 .6| 2070.8|OK QK
137 4| 376| 2063.79| 2066.98| 12.57 11 0.007751] 10.9] 10.9]2.914 0 Ol 2.9143] 2067.6| 2070.5| 2073.2|OK OK
1 137 10| 2066.98| 2067.07 MH#5 0.092 0.092281 2070.5] 2070.6| 2073.2|CK QK
: 137 3.5] 330 2067.07| 2069.87| 9.621] 0.875| 0.015799| 14.24] 14.24] 5.214 0 0} 5.21375| 2070.6| 2075.8| 2080jOK QK
‘ 137 10| 2069.87| 2069.97 MH#6 0.157]10.7871] 0.94455] 2075.8| 2076.7f 2080{OK OK
137}  3.5] 300] 2069.97| 2072.52| 9.621| 0.875] 0.015799] 14.24] 14.24] 4.74 0 0l 4.73978] 2076.7]| 2081.5| 2082{CK QK




TABLE 12
100-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

317 cfs

. 168.5] 4.5] 540| 20563.2 2056| 15.91 1.125| 0.005535] 9.966] 9.966| 2.989 0 0| 2.98912| 2057| 2060| 2062|0OK OK
158.5 10] 2066] 2066.1 : MH#1 0.077 0.07711] 20601 2060.1] 2062|OK OK
158.5 4] 120] 2056.1f 2057.3] 12.57 1] 0.010374] 12.61] 12.61] 1.245 0 0] 1.24493| 2060.1] 2061.3] 2065.5[0OK OK
158.5 10| 20567.3] 2057.4 MH#2 0.124 0.12352 2061.3] 2061 .4} 2065.5|OK OK
158.5 4] 264] 2057.4| 2060.4] 12.57 1] 0.010374] 12.61] 12.61} 2.739 0 0} 2.73885| 2061.4| 2064.2] 2066]OK OK
158.5| 10] 2060.4| 2060.5 MH#3 0.124 0.12352] 2064.2] 2064.31 2066|OK OK
158.5 4] 391 2060.5] 2063.7| 12.57 11 0.010374] 12.61] 12.61] 4.056 0 0] 4.0564] 2064.3] 2068.4] 2070.8|OK OK
3 158.5 10] 2063.7| 2063.79 MH#4 0.124 0.12352| 2068.4} 2068.5| 2070.8{OK  JOK
158.5 4] 376] 2063.79| 2066.98] 12.57 11 0.010374] 12.61] 12.61] 3.901 0 0] 3.90078] 2068.5] 2072.4 2073.2|OK  JOK
158.5 10] 2066.98] 2067.07 MH#5 0.124 0.12352| 2072.4] 2072.5| 2073.2|OK  JOK
158.5 4{ 330] 2067.07] 2069.87| 12.57 11 0.010374] 12.61] 12.61] 3.424 0 0| 3.42356{ 2072.5| 2075.9| 2080[OK  JOK
‘ 158.5 10{ 2069.87} 2069.97 MH#6 0.124/ 0.6176] 0.7411]2075.9] 2076.7| 2080[OK  JOK
: 158.5 4] 300] 2069.97] 2072.52]| 12.57 1§0.010374} 12.61] 12.61] 3.112 0 0] 3.11232{ 2076.7] 2079.8] 2082(OK  JOK




TABLE 13
10-YEAR DESIGN FLOW
- CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

95.5| 4.5| 540] 2053.2 2056 15.9] 1.125] 0.00201) 6.005] 6.005| 1.085 0 0f 1.08516] 2060} 2061.1] 2062|OK OK

"9 955 10|  2056] 2086.1 MH#1 0.028 0.02799] 20611 2061.1] 2062[0K_ JOK
3] 955 4] 120| 2056.1] 2057.3}12.57 1J0.003766]  7.6] 7.6J0452] © 0] 0.45195] 2061.1] 2061.6] 2065.5[0k_ JOK
95.5 10| 2057.3] 2057.4 MH#2 0.045 0.04484] 2061.6] 2061.6] 2065.5]0K _ JOK

5] o55] 35| 264] 2057.4] 2060.4] 9.621] 0.875]0.007677| 9.926 9.926] 2.027] 0 0] 2.02678] 2061.6] 2063.6] 2066[OK_ JOK
4] 955 10| 2060.4] 20605 MH#3 0.076 0.0765] 2063.6] 2063.7] 2066[OK_ JOK

1 955 35| 3911 20605 2063.7]9.621] 0.875]0.007677] 9.926] 9.926[ 3.002] O 0] 3.00178] 2063.7] 20667| 2070.8[0K_Jok_

95.5 10[ 2063.7] 2063.79 MH#4 0,076 0.0765] 2066.7| 2066.8] 2070.8[OK __JOK

9] 95.5] 3.5] 376] 2063.79] 2066.98] 9.621] 0.875] 0.007677] 9.926] 9.926| 2.887] 0 0| 2.88662 2066.8] 2069.7| 2073 2[0K~_ [OK
19 955 10| 2066.98] 2067.07 MH#5 0.076 0.0765 2069.7| 2069.8| 2073 2[OK_ [OK
11| 955] 3] 330[2067.07| 2069.87] 7.069] 0.75/0.017468| 13.51] 13.5115.765] O 0 5.76455| 2069.8] 2075.5] 2080[OK _ JOK
9] 955 10[ 2069.87| 2069.97 MH#6 0.142] 0.7086] 0.85031] 2075.5] 2076.4] 2080[OK _ JOK
18] 95.5] 3] 300]2069.97] 2072.52] 7.069] 0.75 0.017468] 13.51] 1351 5.241] 0 o] 5.2405] 2076.4] 2081.6] 2082[OK  JOK




TABLE 14
25-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

2053.2 2056 1.72767
120.5 10| 2056 2056.1 0.04457] 2061.7 2062|OK  JOK
120.5 4] 120 2056.1] 2067.3| 12.57 11 0.005996] 9.589] 9.589| 0.72 0 0] 0.71955| 2061.8] 2062.5| 2065.5|0K  JOK
120.5 10| 2067.3] 2057.4 MH#2 0.071 0.07139] 2062.5] 2062.6| 2065.5|OK  JOK
120.5 4| 264| 2057.4| 2060.4] 12.57 1{ 0.005996] 9.589] 9.589| 1.583 0 0| 1.58301] 2062.6] 2064.1] 2066|OK  JOK
120.5 10] 2060.4] 2060.5 MH#3 0.071 0.07139] 2064.1] 2064.2] 2066|OK  JOK
120.5 4] 391 2060.5| 2063.7{ 12.57 11 0.005996] 9.589| 9.589| 2.345 0 0[ 2.34453| 2064.2| 2066.6| 2070.8|OK ~ JOK
120.5 10] 2063.7|] 2063.79 MH#4 0.071 0.07139] 2066.6| 2066.6] 2070.8|OK ~ JOK
120.5 4] 376 2063.79| 2066.98] 12.57 1{ 0.005996] 9.589| 9.58%] 2.255 0 0] 2.25459 2066.6| 2068.9{ 2073.2|OK _ JOK
@1 120.5 10} 2066.98| 2067.07 MH#5 0.071 0.07139] 2068.9] 2069| 2073.2[OK  JOK
11 120.5] 3.5| 330} 2067.07| 2069.87]9.621{ 0.875|0.012223| 12.52| 12.52| 4.034 0] . 0] 4.03351] 2069| 2073] 2080[OK  JOK
120.5 10] 2069.87| 2069.97 MH#6 0.122] 0.6089] 0.73073| 2073]| 2073.7] 2080[OK  JOK
3] 120.5]  3.5] 300f 2069.97] 2072.52] 9.621] 0.875] 0.012223[ 12.52] 12.52} 3.667 0 0] 3.66683) 2073.7] 2077.4] 2082[OK  JOK




TABLE 15
50-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SIZE

2056 .25 0.002358 1.27317
137 10[ 2056 2056.1 MH#1 0.038 0.0378{ 2061.3| 2061.3] 2062]OK  JOK
137 4] 120 20566.1f 2057.3| 12.57 110.007761| 10.9] 10.9] 0.93 0 0| 0.9301] 2061.3| 2062.2] 2065.5[0K  JOK
137 10| 2057.3] 20574 MH#2 0.092 0.09228| 2062.2| 2062.3| 2065.5[0K  JOK
137 4] 264 2067.4] 2060.4]12.57 110.007751 10.9] 10.9]2.046 0 0| 2.04621| 2062.3| 2064.4] 2066{OK  JOK
137 10[ 2060.4] 2060.5 MH#3 0.092 0.09228[ 2064.4] 2064.5] 2066{0OK  JOK
137 4} 391 2060.5] 2063.7] 12.57 110.007751{ 10.9] 10.9] 3.031 0 0[ 3.03056] 2064.5] 2067 5| 2070.8]OK ~ JOK
137 10[ 2063.7| 2063.79 MH#4 0.092 0.09228} 2067.5] 2067 .6} 2070.8{OK QK
137 4} 376| 2063.79] 2066.98] 12.57 1{0.007751{ 10.9] 10.9]2.914 0 0] 2.9143] 2067.6| 2070.5] 2073.2{OK CK
137 10| 2066.98{ 2067.07 MH#5 0.092 0.09228] 2070.5| 2070.6} 2073.2|OK OK
137]  3.5] 330| 2067.07| 2069.87]9.621] 0.875| 0.015799| 14.24] 14.24] 5.214 0 0] 5.21375] 2070.6] 2075.8] 2080|OK OK
137 10[ 2069.87| 2069.97 MH#6 0.1567] 0.7871] 0.94455] 2075.8] 2076.8] 2080{OCK CK
1371 3.5} 300| 2069.97| 2072.562] 9.621] 0.875] 0.015799] 14.24{ 14.24] 4.74 0 01 4.73978] 2076.8] 2081.5] 2082|OK QK




TABLE 16
100-YEAR DESIGN FLOW
CASANDRO WASH
PRELIMINARY DUAL PIPE SiZE

2053.2] _ 2056] 19.63]__1.25] 0.003156] 8.072] 8072 1.704] O] __ O] 1.70414] 2060] 20617 2062{OK__JOK_

158.5 10 2056 2066.1 MH#1 0.051 0.05059} 2061.7] 2061.8] 2062|OK OK
158.5| 4.5] 120 2066.1| 2057.3] 15.9] 1.125| 0.006535] 9.966] 9.966| 0.664 0 0] 0.66425) 2061.8 2062.4] 2065.5}0K OK
158.5 10] 2067.3| 20574 MH#2 ] 0.077 0.07711] 2062.4} 2062.5] 2065.5}OK OK
158.5] 4.5] 264] 2057.4] 2060.4] 15.9] 1.125} 0.005535] 9.966] 9.966] 1.461 0 0] 1.46135] 2062.5] 2064| 2066[OK OK
168.5 | 10] 2060.4] 20605 MH#3 0.077 0.07711] 2064] 2064 2066}OK OK
158.5 4] 391| 2060.5| 2063.7) 12.57 11 0.010374{ 12.61] 12.61] 4.056 0 0] 4.0564] 2064| 2068.1] 2070.8JOK OK
158.5 10] 2063.7| 2063.79 MH#4 : 0.124 0.12352] 2068.1] 2068.2| 2070.8|OK OK
158.5 4] 376| 2063.79| 2066.98} 12.57 11 0.010374] 12.61] 12.61] 3.901 0 0] 3.90078] 2068.2| 2072.1] 2073.2|OK OK
158.5 10} 2066.98| 2067.07 MH#5 0.124 0.12352] 2072.1) 2072.2] 2073.2|OK OK
158.5| 4] 330} 2067.07] 2069.87} 12.57 1] 0.010374] 12.61] 12.61] 3.424 0 0] 3.42356| 2072.2| 2076.7] 2080jOK OK
158.5 10} 2069.87| 2069.97 MH#6 0.124] 0.6176 0.7411] 2075.7| 2076.4] 2080]OK OK

- 13l 1585 a4l 300] 2069.97| 2072.52] 12.57

—

0.010374] 12.61} 12.61] 3.112 0 0] 3.11232] 2076.4] 2079.5] 2082|OK OK




TABLE IV-17

INLET STRUCTURE CAPACITY for 8 GRATES

CASANDRO WASH DRAINAGE OUTFALL
5/31/1994

Q = CPH*(3/2) WEIR EQ. Q in cfs N
Q= CAQ2GH)*.5 ORIFICE EQ. H {ft) Orifice Eq. | Weir Eq.
0.0 0 0]
0.2 92 8
0.4 131 21
3 For Weilr Equaiion : 0.6 160 39
0.67 For Orifice Equation 0.8 185 &0
322 1.0 206 84
(ffy Depth of flow 1.2 226 110
(ftA2, Area of Opening 14 244 139
(fty Perimeter of Opening 1.6 261 170
1.8 277 203
Use P-1-7/8 Grates 20 202 238
Size of Grates 36'X48" 22 306 274
Area of Each Grates 12 24 320 312
# of Grates 8 26 333 352
Total Area of Grates 96 28 345 304
Opening Ratio 038 3.0 358 436
Effective Area of Grates 76.8 3.2 369 481
Clogging Factor 50% 3.4 381 527
Net Area of Grates 384 3.6 392 574
Total Perirmeter of Grates 32 3.8 402 622
Net Perimeter of Grates 28 L 4.0 a13 672
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Figure V-1 Graph Discharge vs Head for 8 Grates



TABLE IV-18

INLET STRUCTURE CAPACITY for 7 GRATES

CASANDRO WASH DRAINAGE OUTFALL
5/31/1994

Q = CPH*{3/2) WEIR EQ. (_2 in cfs
Q = CA(2GH)*.5 ORIFICE EQ. . H (ft) Orifice Eq. | Weir Eq.
0.0 0 0
0.2 92 8
0.4 131 21
3 For Welr Equation 0.6 160 39
0.67 For Qrifice Equation 08 185 &0
322 1.0 206 84
(ft) Depth of flow 1.2 226 110
(fiA2; Area of Opening 1.4 244 139
(ft)y Perimeter of Opening 1.6 261 170
1.8 277 203
Use P-1-7/8 Grates 20 292 238
Size of Grates 36"X48" 2.2 306 274
Area of Each Grates 12 24 320 312
# of Grates 7 2.6 333 352
Total Area of Grates 84 28 345 394
Opening Ratio 0.8 3.0 358 436
Effective Area of Grates 67.2 3.2 3469 481
Clogging Factor 50% 34 381 527
Net Area of Grates 336 36 392 574
Total Perimeter of Grates 29 3.8 402 622
Net Perimeter of Grates - 25 4.0 413 672




Discharge, Q (cfs)
= g

g

——&-—— QOrifice Eq.

—T—— Weir Eq.

100

0 1 2 3 4
Head, H (ft)

Figure IV-2 Graph of Discharge vs Head for 7 Grates
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 APPENDIX V - ENGINEERS COST ESTIMATE

.
-,
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PRELIMINARY COST ESTIMATE
PIPE CULVERT

PROJECT: CASANDRO WASH OUTFALL

ITEM UNIT TOTAL
NO, DESCRIPTION QUANTITY UNITJCOST AMOUNT
107 Mobilization 1 EA. | $50,000 I $50,000
405  JSurvey Monument 1 EA. 150} $150
505-1 finlet Structure ] EA. $4,000 $4,000
505-2 jOutlet HeadwWall 1 EA. $3.000 $3,000
602 Jacking Operation of 48' RCP 200 LF $500 $100,000
610 Waterline Reiocation:
4" Waterline 174 LF 518 $3,132
2' Waterline 432 LF $15 $6,480
615-1 JSewerline Relocation:
10" VCP Sewerline 80 LF $28 $2,240
618  J48" Reinforce Concrete Pipe 4800 LF $100 $480,000
625-1 [Manholes ' 8 EA. | $5,000 $40,000
625-2 148°X18" tees 10 EA. $200 $2,000
625-3 18" pipe plugs 10 EA. $300 $3.000
625-4 |Pipe Support 3 EA. $800 $2,400
633  |Riprap 50 CY $50 $2,500
Subtotal $698,902
Contingency ' 20 % $139.780
Total Construction Cost 5838682
Land, Permanent Easement 0.46 Ac | $20,000 $9,200
Total Project Cost $847,882




PRELIMINARY COST ESTIMATE
BOX CULVERT

PROJECT: CASANDRO WASH OUTFALL

ITEM UNIT TOTAL
NO. DESCRIPTION (;UANTITY UNITJCOST AMOUNT
107 Mobilization 1 EA. | $50.000 $50.000
405  JSurvey Monument 1 EA. $150 $150
505-1 Minlet Structure 1 EA. $4,000 $4,000
5056-2 jHeadWall 1 EA. $3,000 $3.000
602 Jacking Operation of 6x4' RCB 100 LF $1,200 $120,000
610 Waterline Relocation:
4" Waterline 174 LF 518 $3,132
2" Waterine 432 LF 515 $6.480
6156-1 [Sewerline Relocation:
10" VCP Sewetline 80 LF 528 $2,240
1618 6'x4' CONCRETE BOX CULVERT 2400 LF $300 $720,000
625-1 EManholes 8 EA. $3,000 $24,000
625-2 148'X18" tees 10 EA. $200 $2,000
625-3 118" pipe plugs 10 EA. 5300 $3,000
625-4 |Pipe Support 3 EA. $800 $2,400
633 Riprap 50 CY $50 $2.500
Subtotat $942 902
Contingency 20 % $188.,580
Total Construction Cost 51131482
Land. Permanent Easement 0.46 Ac § $20,000 $9.200
Total Project Cost $1,140,682

“



