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CHAPTER 1
INTRODUCTION

This report presents the results of a design concept study for the Tenth Street Wash Detention
Basin No. 2. Rust Environment & Infrastructure (Rust E&I) was contracted by the Flood
Control District of Maricopa County (FCDMC) to develop and evaluate alternative plans for the
Tenth Street Wash Detention Basin No. 2 drainage improvement facilities. The scope of work
for this study included hydrologic and hydraulic modeling of the Tenth Street Wash watershed
to evaluate the impacts of various alternatives upon downstream flooding conditions. Results of
these analyses were presented to the FCDMC and the Citizen’s Advisory Committee (CAC) for
selection of a preferred plan. The design concept report investigates basin alternatives which
maximize the detention storage in accordance with FCDMC'’s design requirements and, at the
same time, addressing the long-term interests of the neighborhood community who hope to use
the basin for recreational facilities. The FCDMC is working closely with the City of Phoenix
and community representatives to develop a plan that will facilitate future use of the basin as a
recreational facility. Two public meetings were held during the course of this study to present
alternatives to the Citizen’s Advisory Committee and to incorporate their input.

The Tenth Street Wash Detention Basin No. 2 site is located on a parcel of land bounded on the
north by Townley Avenue, on the south by Alice Avenue, on the west by Eighth Street, and the
east by Eleventh Street. The site was previously occupied by a residential subdivision which
experienced periodic flooding during large flows from the Tenth Street Wash. These homes have
been acquired and removed by the FCDMC for construction of the detention basin facilities. A
location map is given on Figure 1.

S:189932\TENTHST2.RPT 1 June 1995
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CHAPTER 2
DESCRIPTION OF PROJECT SITE

The project site (land acquired by the FCDMC) has a total area of approximately 12.2 acres.
Of this total, 3.2 acres are located on the east side of the current Tenth Street Wash channel.
The remainder of the property (approximately 9.0 acres) is located on the west side of the Tenth

Street Wash Channel.

The existing alignment of the Tenth Street Wash Channel relative to the boundaries of the
project site requires that the project site be divided into two separate detention basins. A
preliminary review was made by the FCDMC and Rust E&I to assess the possibility of
realigning the Tenth Street Wash channel, or developing a concept which would facilitate a
single storage area. This assessment determined that the site constraints require the project area
remain divided into two separate storage basins. The area east of the Tenth Street Wash Channel
alignment is identified in the remainder of this report as Basin 2A. The area west of the current
Tenth Street Wash channel alignment is identified as Basin 2B. Basin 2A and Basin 2B are
identified on Figure 1.

The existing topography across the project site is relatively flat. The average slope from north
to south is about 1.2 percent. The elevation change from the north side to the south side of Basin
2A is 3 feet. The elevation change from north to south across the Basin 2B site is 7 feet.

There is one public street within the project boundaries. This street is the Lawrence Lane/Tenth
Street Loop Road which cuts through the center of the Basin 2B area. The right-of-way for these
streets will be abandoned as a part of project implementation.

S:\89932\TENTHST2.RPT 2 June 1995
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CHAPTER 3
UTILITIES

The project site utilities include City of Phoenix water and sewer, telephone service, natural gas,
and electric service located in the existing street rights-of-way. A 230KV underground electric
line is located along the Tenth Street Wash banks and crosses the existing channel approximately
200 feet south of Townley Avenue. The 230KV cable will remain in place. Figure 2 shows
utility locations in the project area.

The water and sewer pipes in Lawrence Lane, Tenth Street, and Ninth Street will be abandoned,
and removed as part of basin construction. The water main will be capped at the following

locations:

North of the existing valve in the Alice Avenue and Ninth Street intersection
South of the existing valve in the Townley Avenue and Tenth Street intersection

o Approximately 110 feet east of the existing valve in the Lawrence Lane and Eighth
Street intersection

The sewer will be plugged at the following locations:

North of the existing manhole in the Alice Avenue and Tenth Street location
° Approximately 160 feet east of the existing manhole in the Lawrence Lane and Eighth
Street intersection

The underground natural gas, electric, and telephone in Lawrence Lane, Ninth Street, and Tenth
Street will be removed to the project limits as a minimum. Continuing service requirements will
be coordinated with the utility companies during the design process to finalize utility removal
locations. An abandoned underground line which parallels the wash channel and Tenth Street
will be removed. The overhead electric cable along Ninth Street, Lawrence Lane and Tenth
Street which will be removed.

The existing water main and valves conflict with the culvert crossing from Palma Park in the
intersection of Townley Avenue and Eleventh Street. The existing ACP water main will be
replaced with dip and lowered to approximate invert elevation 1252.5 to clear the bottom of the
proposed culverts.

S:\89932\TENTHST2.RPT 3 June 1995
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CHAPTER 4
EXISTING WATERSHED HYDROLOGY

The existing conditions hydrologic analysis of the Tenth Street Wash watershed area was
prepared by Kaminski-Hubbard Engineering Inc. (KHE) for the FCDMC as a part of the Arizona
Canal Diversion Channel (ACDC) Area Drainage Master Study, Phase I. The procedure used
in this study for determination of peak flow rates was the U.S. Army Corps of Engineers’ flood
hydrograph package, HEC-I, Version 4.0, September 1990. A detailed description of the
methodology and results is presented in reference 1.

The HEC-I model prepared by KHE was subsequently modified by Stanley Consultants, Inc.
Tenth Street Wash Detention Basin No. 1 design. The revisions incorporated into the model by
Stanley Consultants, Inc. included a routine for routing the Tenth Street Wash hydrograph
through Detention Basin No. 1. The model utilized by Rust E&I for evaluation of the Detention
Basin No. 2 alternatives is based upon the original KHE model with the revisions/additions made
by Stanley Consultants, Inc. include Detention Basin No. 1. Table 1 of this report summarizes
the results of the previously-completed hydrologic modeling for Tenth Street Wash at the points
of concentration immediately upstream and downstream of the Detention Basin No. 2 site. The
two primary points of concentration affecting the Tenth Street Wash Detention Basin No. 2 are
located on the main stem Tenth Street Wash channel at Townley Avenue and at the intersection
of Townley Avenue with Eleventh Street. The 100-year discharge for the main stem Tenth Street
Wash channel at Townley Avenue was determined to be 1220 cfs. The tributary flows arriving
at the intersection of Townley Avenue and Eleventh Street originate from the Palma Park
tributary. The drainage area and 100-year peak discharge for this tributary are 0.47 sq.mi. and
615 cfs, respectively. A very small portion of the Palma Park tributary flow drains through an
existing 18-inch pipe at the southeast corner of Palma Park to the Tenth Street Wash. The
remainder of the flow drains within the public streets and through the adjoining subdivision areas
to Alice Avenue where it then drains to the Tenth Street Wash channel. The drainage area and
100-year peak discharge for Tenth Street Wash at a point downstream of the Palma Park
tributary are 2.29 sq.mi. and 1835 cfs, respectively.

There is an additional point of concentration for tributary flows at the ACDC confluence. A
tributary watershed area of 0.55 sq.mi. drains to the Tenth Street Wash channel between El
Caminito Street and the ACDC confluence. This tributary adds an additional 786 cfs, bringing
the total Tenth Street Wash flow at the ACDC confluence to 2621 cfs. Runoff originating from
this tributary area south of Alice Avenue will not be regulated by the proposed Tenth Street
Wash Detention Basin No. 2.

A map showing the overall watershed boundaries for the Tenth Street Wash watershed is
provided on Figure 3 of this report. Appendix A contains a copy of the input and output for the
existing conditions HEC-I model which was used as a basis of evaluating the Tenth Street Wash
Detention Basin No. 2 alternatives.
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TABLE 1

SUMMARY OF EXISTING CONDITIONS PEAK
DISCHARGE RATES

HEC-1 ID.
Point LOCATION

Drainage Area

100 Year
Discharge (cfs)

RM 143 10th St. Wash & Townley Avenue
144S Palma Park Tributary

HC144 10th St. Wash @ Alice Avenue
145S ACDC Tributary

HC145 10th St. Wash @ ACDC

1.82 sq.mi.
0.47 sq.mi.
2.29 sq.mi.
0.55 sq.mi.

2.84 sq.mi.

1220

615

1835

786

2621

184/TBL110TH
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CHAPTER 5

GENERAL DESIGN CRITERIA

The FCDMC provided Rust E&I with an outline of the general design criteria and constraints
to which the alternatives developed as a part of this study were to comply. These criteria are:

1. capacity of the proposed detention facilities be approximately 75 acre-feet,

2. target discharge for the low-flow bypass facilities be approximately 500
cfs,

3. proposed inlet to collect flows in the Palma Park area be designed to
capture 350 cfs and convey the flows to Basin 2A,

4. detention basin side slopes be a maximum of 4 horizontal to 1 vertical
4:1),

5. Basin 2B be designed as the secondary overflow facility so that periodic
inundation will not disrupt use of the area as a recreational facility on a
frequent basis,

6. boundaries of the project and any applicable design features be located so
as not to require relocation of the existing 230KV electrical line, and

7. provide positive basin drainage with maximum 36-hour drain time after the
end of the rainfall event.

S:\89932\TENTHST2.RPT 5 June 1995
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CHAPTER 6
EVALUATION OF DETENTION BASIN ALTERNATIVES

BASIN ALTERNATIVE 1

Alternative 1 proposes maximum utilization of the land area acquired by the FCDMC and
proposes the maximum possible basin depth while still providing sufficient grade to daylight an
outlet pipe at the ACDC confluence. A plan view drawing of Alternative 1 is given on Figure 4.

Alternative 1 has a total capacity of 117 acre-feet. Basin 2A has a total volume of 20.2 acre-feet.
The volume in Basin 2B is 96.8 acre-feet. This is based upon a bottom elevation of 1240 and
a maximum water surface elevation of 1259.0. The basin bottoms will be sloped 0.5% for
positive drainage of nuisance flows and residual storage to the outlet points. The depth of the
basin along its north boundary is 25 feet. The depth of the basin on the south side is 20 feet.
Typical cross sections of Basins 2A and 2B running north/south and east/west are provided on
Figure 5. A 12-foot wide bench about mid-way up the basin side slope has been included for
the purpose of maintenance and for providing a possible recreational trail around the perimeters
of Basin 2B.

This alternative proposes maximizing the allowable area of Basin 2A by relocating the northern
1/2 of the Tenth Street Wash channel westerly to follow along the alignment of the existing
230KV line. This would not require relocation of the 230KV line as the channel would be
concrete-lined and placed over the underground electrical conduit.

Table 2 of this report lists the discharge rates at three downstream concentration points for
Alternative 1. These discharges represent the downstream flood peak rates that would occur
given implementation of the Alternative 1 plan. The bypass discharge for Alternative 1 is 185
cfs. This combines with 265 cfs not collected from the Palma Park tributary, bringing the total
flow at Alice Avenue to 450 cfs.

An assessment was made to determine the basin depth required to retain 100% of the upstream
runoff and reduce the basin outflow rates to a zero-discharge level. Results of this analysis
determined that the required basin bottom elevation would be 1225.0, which gives a minimum
basin depth of 35 feet. This basin depth is larger than that allowable for providing a downstream
outlet to the ACDC channel; therefore, runoff held in the lower elevations of the basin would
not have an outlet and would be held in retention for percolation into the ground or evaporated.
This basin design would not comply with City of Phoenix requirements which specify that the
basin must drain within a 36-hour period.

S:\89932\TENTHST2.RPT 6 June 1995
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TABLE 2

SUMMARY OF DOWNSTREAM DISCHARGE RATES
FOR EACH BASIN ALTERNATIVE

Discharge Rates
HEC-1 Model Alternative 1 Alternative 2  Alternative 3
ID. Point LOCATION (CFS) (CFS) (CFS)
COMB2 Alice Avenue 450 765 745
HCI145A El Caminito 710 1025 1003
HC145 ACDC Confluence 1175 1495 1474

184/TBL210TH
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BASIN ALTERNATIVE 2

Alternative 2 proposes maximum utilization of the project area without relocation of the Tenth
Street Wash channel and minimizes the basin depth while providing for a maximum bypass
discharge of 500 cfs. A plan view drawing for Alternative 2 is provided on Figure 6 of this
report. Basin 2A has a depth of 16 feet and a total capacity of 17.9 acre-feet. This is based upon
a basin bottom elevation of 1250.0. The basin bottoms will be sloped 0.5% for positive drainage
of nuisance flows and residual storage to the outlet points.

Basin 2B has a depth of 16 feet relative to the north boundary and a depth of 10 feet relative to
the south boundary. The total capacity of Basin 2B is 60.4 acre-feet. The combined capacity of
Basins 2A and 2B is 78.3 acre-feet based upon a basin bottom elevation of 1250.0. This
alternative proposes a benched area along the west side of the basin with an elevation of 1254.0.
The purpose of this bench is to provide an area for park amenities within Basin 2B boundaries
which is elevated enough to prevent frequent flood inundation. Typical cross sections running
north/south and east/west through Basins 2A and 2B are provided on Figure S of this report.
Alternative 2 would also incorporate the benched area about mid-way up the basin side slope for
maintenance and a recreational trail.

Table 2 lists the downstream peak discharge rates for Alternative 2 at Alice Avenue, El
Caminito Street, and the ACDC confluence. The bypass discharge for Alternative 2 is 500 cfs.
This combines with 265 cfs not collected from the Palma Park tributary, bringing the total flow
at Alice Avenue to 765 cfs.

BASIN ALTERNATIVE 3

Alternative 3 proposes excluding the triangular area between Tenth Street and the west bank of
the Tenth Street Wash channel from the detention storage area. The purpose of doing this is to
leave an area of high ground available for park amenities such as a parking lot or restrooms. A
plan view drawing for Alternative 3 is shown on Figure 7. This, along with a basin bottom
elevation of 1248.0, are the only differences between Alternative 2 and Alternative 3.
Alternative 3 also proposes the benched area along the west side of Basin 2B to allow an area
to place some park amenities which would be subject to flood inundation but on a less frequent
basis. The basin bottoms will be sloped 0.5% for positive drainage of nuisance flows and
residual storage to the outlet points.

The capacity of Basin 2A is 14.8 acre-feet. The capacity of Basin 2B is 62.6 acre-feet. The
combined capacity of Basins 2A and 2B is 77.4 acre-feet.

Table 2 lists the downstream peak flow rates for Alternative 3 at Alice Avenue, El Caminito
Street, and the ACDC confluence. The bypass discharge for Alternative 3 is 500 cfs. This
combines with 265 cfs not collected from the Palma Park tributary, bringing the total flow at
Alice Avenue to 745 cfs.
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TABLE 2

SUMMARY OF DOWNSTREAM DISCHARGE RATES
FOR EACH BASIN ALTERNATIVE

Discharge Rates
HEC-1 Model Alternative 1 Alternative 2 - Alternative 3
ID. Point LOCATION (CFS) (CFS) (CFS)
COMB2 Alice Avenue 450 765 745
HC145A El Caminito 710 1025 1003
HC145 ACDC Confluence 1175 1495 1474

184/TBL210TH




Tenth Street Wash Detention Basin #2
Design Concept Report

BASIN ALTERNATIVE 2

Alternative 2 proposes maximum utilization of the project area without relocation of the Tenth
Street Wash channel and minimizes the basin depth while providing for a maximum bypass
discharge of 500 cfs. A plan view drawing for Alternative 2 is provided on Figure 6 of this
report. Basin 2A has a depth of 16 feet and a total capacity of 17.9 acre-feet. This is based upon
a basin bottom elevation of 1250.0. The basin bottoms will be sloped 0.5% for positive drainage
of nuisance flows and residual storage to the outlet points.

Basin 2B has a depth of 16 feet relative to the north boundary and a depth of 10 feet relative to
the south boundary. The total capacity of Basin 2B is 60.4 acre-feet. The combined capacity of
Basins 2A and 2B is 78.3 acre-feet based upon a basin bottom elevation of 1250.0. This
alternative proposes a benched area along the west side of the basin with an elevation of 1254.0.
The purpose of this bench is to provide an area for park amenities within Basin 2B boundaries
which is elevated enough to prevent frequent flood inundation. Typical cross sections running
north/south and east/west through Basins 2A and 2B are provided on Figure S of this report.
Alternative 2 would also incorporate the benched area about mid-way up the basin side slope for
maintenance and a recreational trail.

Table 2 lists the downstream peak discharge rates for Alternative 2 at Alice Avenue, El
Caminito Street, and the ACDC confluence. The bypass discharge for Alternative 2 is 500 cfs.
This combines with 265 cfs not collected from the Palma Park tributary, bringing the total flow
at Alice Avenue to 765 cfs.

BASIN ALTERNATIVE 3

Alternative 3 proposes excluding the triangular area between Tenth Street and the west bank of
the Tenth Street Wash channel from the detention storage area. The purpose of doing this is to
leave an area of high ground available for park amenities such as a parking lot or restrooms. A
plan view drawing for Alternative 3 is shown on Figure 7. This, along with a basin bottom
elevation of 1248.0, are the only differences between Alternative 2 and Alternative 3.
Alternative 3 also proposes the benched area along the west side of Basin 2B to allow an area
to place some park amenities which would be subject to flood inundation but on a less frequent
basis. The basin bottoms will be sloped 0.5% for positive drainage of nuisance flows and
residual storage to the outlet points.

The capacity of Basin 2A is 14.8 acre-feet. The capacity of Basin 2B is 62.6 acre-feet. The
combined capacity of Basins 2A and 2B is 77.4 acre-feet.

Table 2 lists the downstream peak flow rates for Alternative 3 at Alice Avenue, El Caminito
Street, and the ACDC confluence. The bypass discharge for Alternative 3 is 500 cfs. This
combines with 265 cfs not collected from the Palma Park tributary, bringing the total flow at
Alice Avenue to 745 cfs.
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Tenth Street Wash Detention Basin #2
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SELECTED ALTERNATIVE

On September 19, 1994, a meeting was held with the Tenth Street Wash Citizen’s Advisory
Committee (CAC). The purpose of this meeting was to present the basin alternatives and to
receive the group’s input before selecting a preferred plan. The CAC agreed to select
Alternative 3 with the following modifications:

1. move the 12-foot wide path and access road from mid-way up the basin
side slopes to the top of side slope. This establishes a setback distance
from the adjoining road right-of-way which is greater than the 4 feet used
in the preliminary analysis;

2. contour the basin side slopes in an irregular shape to create more
landscape architectural interest rather than the straight side slopes shown
on the concept drawings; and

3. move the bench area along the west side of the basin farther west to
facilitate a soccer field and a little league baseball field in the basin
bottom.

A concept plan drawing for the selected alternative which incorporates the CAC’s requests is
shown on Figure 8 of this report. Concept grading and landscape plans incorporating the CAC’s
requests were presented to the CAC on October 26, 1994. The CAC agreed to the "soft"
contours and landscape concept. The CAC requested existing plants along the proposed top of
basin be incorporated into the landscape plan. The CAC discussion focused on the intended use
of the west bench area near the existing condominiums. A third CAC meeting was held on
January 10, 1995 to finalize CAC input. The CAC concurred with the updated grading and
landscape plan. After much discussion, the CAC and the City of Phoenix Parks Department
agreed to minimize the bench area along the west side of Basin 2B. The west bench area will
only accommodate a pedestrian resting area and the access drive to the basin bottom. An
equivalent land area will be incorporated into the northeast corner of Basin 2B that can be used
as a sport court area. A sport court area in the northeast corner would remove loud park use
from the west basin side and incorporate the court use with the proposed pavilion area.

S:\89932\TENTHST2.RPT 8 June 1995
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Tenth Street Wash Detention Basin #2
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CHAPTER 7
EVALUATION OF ALTERNATIVE INLET/OUTLET STRUCTURES

Three different alternatives for the detention basin inlet and outlet structures were evaluated as
a part of this study. A description of these alternatives is provided in the following subsections
of this report. Hydraulic computation sheets for each approach are included in Appendix E.

INLET/OUTLET ALTERNATIVE A

Alternative A proposes a stilling basin with two 66-inch diameter pipes (or 2- 6° x 4’ box
culverts) which bypass 500 cfs to the downstream channel (see Figure 9). The stilling basin is
located at a point approximately 80 feet south of Townley Avenue immediately adjoining
Basin 2A. The inlet to Detention Basin 2A is a 50-foot long spillway on the east side of the
stilling basin. This spillway passes flow into the Basin 2A bottom. Typical cross sections of the
stilling basin and spillway are provided on Figures 10 and 11 of this report. The location of
these cross sections is shown on Figure 9.

The inlet to Basin 2B is two 72-inch diameter pipes connecting Basin 2A to Basin 2B. The flow
line elevation of these pipes is 1248.0, which is equivalent to the basin bottom elevation in both
storage areas. A stilling basin with a crest elevation of 1256.0 will be constructed in Basin 2B
at the west end of the 72-inch pipes. The stilling basin will prevent floodwater from entering
Basin 2B until the stage in Basin 2A reaches elevation 1256.0. The purpose of this stilling basin
is to reduce the frequency of flows into Basin 2B. A typical cross section of the 72-inch pipes
and the Basin 2B stilling basin is provided on Figure 12. The Basin 2A outlet will be a 24-inch
pipe which connects to the two 66-inch pipes (or 2- 6’ x 4’ box culverts) serving as the bypass
system. This 24-inch pipe has adequate capacity to drain Basin 2A within a 36-hour period. A
flapgate with a manway access will be installed to prevent backflow through the 24-inch pipe
to Basin 2A.

The Basin 2B outlet is a 30-inch pipe located in the southeast corner of Basin 2B (see Figure
9). This 30-inch pipe, along with the two 66-inch pipes, (or 2- 6’ x 4’ box culverts) low-flow
bypass pipes, outlet into the existing Tenth Street Wash channel 360 feet downstream of Alice
Avenue.

INLET/OUTLET ALTERNATIVE B

Alternative B proposes a stilling basin with two 66-inch pipes (or 2- 6’ x 4’ box culverts) which
serve as the low-flow bypass, and a side spillway which discharges into Basin 2B. The elevation
of the spillway discharging into Basin 2B is set at elevation 1256.0. Two 66-inch pipes set at
elevation 1248.0 will pass flow into Basin 2A. A control weir with top elevation of 1255.0 will
be set in front of the 66-inch pipes to Basin 2A. The control weir will prevent water from
entering Basin 2A until the water elevation in the stilling basin reaches 1255.0. This alternative

S:\89932\TENTHST2.RPT 9 June 1995
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Tenth Street Wash Detention Basin #2
Design Concept Report

will fill Basin 2A to elevation 1256.0 prior to water discharge over the 1256.0 side spillway into
Basin 2B.

The outlet structures from the stilling basin and Detention Basin 2B are the same as for
Alternative A. These include the two 66-inch pipes (or 2- 6’ x 4’ box culverts) which convey
the bypass flows runoff under Alice Avenue and daylight to the existing Tenth Street Channel
approximately 360 feet downstream of Alice Avenue. The Basin 2B outlet is a 30-inch pipe
which is set at the basin bottom elevation of 1248.0. The Basin 2A outlet is a 24-inch pipe to
the stilling basin. A flap gate will be placed on the 24-inch pipe at the stilling basin to prevent
low flows entering Basin 2A through the 24-inch pipe.

A profile of the two 66-inch pipes and the 30-inch pipe is provided on Figure 13. A plan view
drawing of Alternative B is provided on Figure 14. Figure 15 provides a typical cross section
through the inlet spillways and the stilling basin.

INLET/OUTLET ALTERNATIVE C, C-1, and C-1A

Alternative C proposes construction of an open channel between Townley Avenue and Alice
Avenue with a 200-foot side weir to Basin 2B located at the southeast corner of the basin.
Alternative C-1 also proposes construction of an open channel between Townley Avenue and
Alice Avenue, except the 142-foot side weir is located immediately south of Townley Avenue
and bypass flows occur to Basin 2A first. Alternative C-1A is the same concept as Alternative
C-1 except the open channel is replaced with buried piping south of the side flow weir. A plan
view drawing of Alternative C is provided on Figure 16. A plan view drawing of Alternative
C-1 is provided on Figure 16A. A plan view drawing of Alternative C-1A is provided on
Figure 16B.

The weir elevation for 500 cfs channel flow is approximately 2.3 feet above channel flow line.
The proposed channel cross section past the side flow weir is 40 feet wide with a 30 foot bottom
width, 1:1 side slopes, 5-foot depth, and 0.2 percent channel slope. The channel must be
concrete lined past the side weir to preserve the staged discharge relationship for the side
spillway structure.

A subcritical flow condition along the side weir reach is necessary for predictable side flow weir
operation. The 100-year flow across Townley Avenue is flowing super critical. As a result, it
is necessary to slow velocity to subcritical. A hydraulic jump combined with a channel slope of
0.2 percent or less will create subcritical flow. A concrete ramp with a 4:1 slope will be
constructed immediately south of Townley Avenue. The next 40 feet of channel bottom will
consist of grouted riprap to create the hydraulic jump for subcritical flow.

Alternative C has no direct inlet from the Tenth Street Wash channel to Basin 2A. Basin 2A
collects runoff only from the Palma Park tributary. Two 66-inch pipes are proposed between
Basin 2A and 2B at the basin flow line elevation to balance storage and water surface elevations.

S:\89932\TENTHST2.RPT 10 June 1995
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Tenth Street Wash Detention Basin #2
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The proposed outlet for Basin 2A is a 24-inch diameter pipe in the southwest corner of the basin.
The Basin 2B outlet will be a 30-inch diameter pipe in the southeast basin corner. Both outlet
pipe inverts will be set at elevation 1248.0 and daylight in the existing Tenth Street Wash Channel
approximately 350 feet downstream of Alice Avenue. Alternatives A, C-1, and C-1A have no
direct inlets from the Tenth Street Wash Channel to Basin 2B. Two 66-inch equalizer pipes will
be placed between Basin 2A and 2B to balance storage and water surface elevations. The equalizer
pipe inlet is a 15 feet by 15 feet vertical structure from the equalizer pipe invert to the basin
sideslope. The top of the inlet structure will match the 4:1 basin side slope from elevation 1256.0
to elevation 1260.0. The 1256.0 inlet structure elevation will provide first flow detention in Basin
2A prior to initiation of flows into Basin 2B. The pipe inverts in Basin 2A would be
approximately one foot higher than the Basin 2B inverts for positive pipe drainage.

S:189932\TENTHST2.RPT 11 June 1995




Tenth Street Wash Detention Basin #2
Design Concept Report

CHAPTER 8
SITE REQUIREMENTS

EMERGENCY OUTLET SPILLWAY

A 100-foot wide spillway is located at the southeast corner of Basin 2B for Alternatives A, B, and
C-1A. The emergency spillway elevation will be set at 1259.5, which allows approximately .5
foot freeboard above the high water surface elevation. Emergency spillways are not required for
Alternatives C and C-1 because they are open channel options. The Basin 2B emergency spillway
will be lined for erosion control. A stage/discharge curve for the emergency outlet spillways
(based upon the weir flow equation) is provided in Appendix E of this report. Finish grades will
provide sheet flow between the diversion structure and Alice Avenue to direct surface drainage
and any overflows which may occur.

PALMA PARK TRIBUTARY

The primary tributary entering Tenth Street Wash within the vicinity of the project site drains
through Palma Park. The 100-year peak discharge generated by this tributary area is 615 cfs. This
flow enters Palma Park through its northeast corner, draining south along the east side of the park
then west along the south side of the park toward the project site. The design concept provides
for a maximum of 350 cfs of this flow (10-year event flow). A new swale along the south edge
of Palma Park will direct flow to the culvert inlet at the southwest corner of the park. The 350
cfs maximum capacity will require either two 48-inch pipes or 1- 8' x 3' box culvert. The culvert
inlet invert elevation is 1256.0 and the outlet invert elevation is 1255.5. The inlet water surface
elevation at 615 cfs is 1267.5 which overtops Townley Avenue.

Figure 17 shows a concept plan for the collector swale and pipe culvert system for the Palma Park
tributary flows. The concept shown on Figure 17 proposes grading a meandering swale from the
southeast corner of Palma Park to the southwest corner. The swale depth will vary from 1 foot
at the southeast corner of the park to 7 feet at the southwest corner of the park. The swale will
be grass-lined to provide consistency with existing landscape and allows for a future Little League
field with a 200 foot radius. Townley Avenue overflow will be minimized by installing
approximately 250 feet of nonmountable curb to elevation 1268 along the sidewalk.

TENTH STREET WASH CHANNEL MODIFICATIONS
The channel improvements are divided into three reaches. The first reach begins at Townley

Avenue and ends at the floodwater diversion structure. The second reach of the improved channel
begins at the downstream side of the diversion structure and ends on the south side of

S:189932\TENTHST2.RPT 12 June 1995
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Alice Avenue. The last reach of channel improvements start at the south side of Alice Avenue and
ends approximately 350 feet downstream of Alice Avenue.

Townley Avenue to Diversion Structure

Each inlet/outlet alternative requires a concrete lined channel from Townley Avenue to the basin
diversion structure. The concrete lined channel is necessary to transmit the 100-year flow and to
ensure consistent, predictable and controllable hydraulic characteristics. It is critical to this project
to maintain subcritical velocity at the diversion structure so that flood waters are diverted into the
basins. The proposed concrete channel has a 30 feet wide bottom and 5 feet wide side slopes (1:1
slope for 5 feet deep channel). The 40 feet wide channel provides the capacity necessary to
transmit the 100-year flow condition. Fence is required along the channel top to prevent pedestrian

access.
Diversion Structure to Alice Avenue

Several channel improvement options were evaluated. The evaluation process included hydraulic
control of bypass floodwater, aesthetic features, available land area, pedestrian access,
construction cost, operation and maintenance cost and eliminating the Alice Avenue dip section.
The channel improvement options are:

»  Earthen channel
e Lined channel bottom and side slopes
»  Buried box culverts or pipes

Earthen or grass lined channels are not hydraulically predictable due to uncertain Manning’s
roughness “n” coefficient. Earthen channel side slope must be no steeper than 4:1 for stability and
maintenance reasons. The total earthen channel section required to convey 500 cfs is 80 feet wide
which includes a 40 feet wide channel bottom and 20 feet wide side slopes. This alternative
adversely affects Basin 2B since the east edge of Basin 2B will move approximately 10 feet west
to accommodate the earthen channel width. Regular maintenance of the channel will be required
for mowing and vegetation removal. However, there is no maintenance access area available along
the top of channel.

Lining the channel with interlocking “grass crete” blocks decreases the total channel width to 65
feet. This channel alternative consists of a 25 feet wide channel bottom and 20 feet wide side
slopes. The earthen requires 4:1 side slopes for stability, flow conveyance and to promote
vegetative growth. This channel alternative will fit within the 70 feet available between the
church property line and the top of Basin 2B. Since vegetative growth will occur for this scenario,
regular maintenance will be required for mowing and channel cleaning. Although vegetative
growth will occur, high intensity rain events will strip the channel and vegetation re-establishment
will be required.

S:189932\TENTHST2.RPT 13 June 1995
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The preferred engineered channel section is a concrete lined channel with a 20 feet wide bottom
and 1:1 side slopes. A concrete lined channel provides reliable hydraulic control. The total
channel width is 30 feet. However, fencing is required as a safety precaution along both sides of
the channel. The concrete lined channel is not aesthetically attractive and is conducive to graffiti
and vandalism. Graffiti cleanup is a required maintenance task for this option.

Buried box culverts or pipes were also evaluated as an option for the bypass flows. Buried piping

will provide controlled, predictable hydraulics. Buried piping is a compromise between aesthetics,

hydraulic requirements and elimination of the Alice Avenue dip crossing. The buried piping

option eliminates fence requirements, allows pedestrian and public use of the piping corridor and

requires minimal maintenance within the existing wash north of Alice Avenue,-and-requires-
~minimal maintenance.

Eliminating the Alice Avenue dip section is not required for inlet/outlet control Alternatives C,
C-1 and C-1A. Open channel and buried box culvert or pipe options can be terminated
immediately upstream Alice Avenue by matching the proposed channel or piping inverts to the
existing wash elevation. Several box culvert and round pipe configurations were evaluated which
daylight either upstream or downstream of Alice Avenue.

The preferred option is buried piping which daylights immediately south of Alice Avenue. This
option, though more expensive, eliminates the Alice Avenue dip crossing and the visual impacts
and safety concerns of large pipes discharging immediately upstream Alice Avenue.

In Alternatives C, C-1, and C-1A, the bypass pipes will terminate approximately 60 feet south of
the centerline of Alice Avenue. The discharge pipe invert elevation will match the existing channel
grade. Channel excavating and reshaping is required for headwall construction.

South of Alice Avenue

Inlet/outlet Alternatives A and B require installation of buried piping for bypass flows
approximately 360 feet south of Alice Avenue. Installation of the bypass pipes for Alternatives
A and B would require extensive excavation in the wash.

The 24-inch and 30-inch basin drain pipes must cross Alice Avenue and daylight approximately
350 feet south of Alice Avenue for all alternatives. The drain pipes cannot daylight until the wash
bottom elevation is approximately 1246 due to the 1248 basin invert elevation. Construction
activities in the channel excavation are required to install the drain pipes. The pipe trench will be
backfilled to match existing wash bottom elevation and all disturbed areas will be hydroseeded.
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FUTURE CHANNEL IMPROVEMENTS

The channel improvements between Townley Avenue and Alice Avenue will be unaffected by
future 10th Street Wash improvements. Wash improvements immediately upstream of Townley
Avenue require coordination with the future Townley Avenue box culverts and the lined channel
constructed by this project. It is critical the channel flow characteristics be maintained in the
subcritical region to ensure proper operation of the side flow weir. The bypass pipe outlet and
basin drain pipe outlet headwalls constructed by this project can be modified, removed, or
incorporated into any wash improvements south of Alice Avenue.

TOWNLEY AVENUE

Proposed future Tenth Street Wash improvements will require box culverts beneath Townley
Avenue centered on the existing wash. The Townley Avenue culverts will be constructed as part
of future channel improvements. Two 12 foot by 6 foot box culverts will pass the 100-year flow
of 1220 cfs at a velocity of 14.05 fps which is supercritical velocity. Since the side flow weir
requires subcritical flow, a hydraulic jump created by the riprap placed downstream of Townley
Avenue will be installed. The riprap must remain in place after installation of the 12 foot by 6 foot
box culverts. The future box culverts will eliminate the dip section and provide all-weather access
across on Townley Avenue. A proposed Townley Avenue cross section is shown on Figure 18.
A drop inlet is required upstream of Townley Avenue to match existing channel flowline. Box
culverts installation combined with upstream wash improvements will require property acquisition
from the landowners north of Townley Avenue.

ALICE AVENUE

The runoff bypass system and the outlet structures offered by Alternatives A, B, and C-1A will
eliminate floodwater across the Alice Avenue dip section. This will provide an all-weather access
across the existing dip section. Alternatives A, B, and C-1A include pipe placement across Alice
Avenue. The top of pipe elevation at Alice Avenue for the 66” pipes is approximately 1253. Since
Alice Avenue elevation is 1257, regrading the Alice Avenue dip crossing is not required for
Alternatives A or B. The top of pipe elevation for Alternative C-1A is approximately 1257. Alice
Avenue will require regrading to elevation 1258.5 to provide cover over the box culverts for
Alternative C-1A.

Alternative C and C-1 provide an open channel bypass which will continue to discharge
approximately 500 cfs across Alice Avenue. Therefore, the frequency of large flows across the
Alice Avenue dip section will not be decreased by Alternative C or C-1.
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Tenth Street Wash Detention Basin #2
Design Concept Report

MAINTENANCE ACCESS

Vehicle and pedestrian access will be provided to each basin for maintenance and recreational
purposes. The dual purpose, 12-foot wide access will be sloped to meet ADA requirements. Basin
2A access will be at the southwest basin corner. A vehicle access will be located along the south
property line from Twelfth Street to the southwest corner of Basin 2A. Primary access to Basin
2B will be from Lawrence Lane. Lawrence Lane will become a dead end street at the west edge
of Basin 2B. The City of Phoenix has agreed to a modified hammerhead design for the dead end.
The dual purpose access to the Basin 2B bottom will be integrated with the west basin side slope.
The access will allow a pedestrian resting area at the middle bench. Vehicle access will be
provided along the west edge of Basin 2B between the top of slope and the property line. A
second access to Basin 2B will be located in the southeast corner.

LANDSCAPE TREATMENT

A landscape theme was developed for the basins throughout the planning and public involvement
process. The landscape theme does not include reuse of existing vegetation, except vegetation
located along the basin perimeter. Existing plants which can be included with the soft contours
and dual purpose access way will be identified during the design process. The overall landscape
theme was developed in compliance with the District's "Aesthetic Treatment and Landscaping of
Flood Control Projects." The four different treatments for the bottom, side slope, street frontage
and neighborhood frontage are detailed in "Logan, Simpson & Dye's Landscape Concept"
contained in Appendix H. The estimated cost for the landscape theme is shown on Table 3.

Ongoing discussions with the City of Phoenix Parks, Recreation and Library and the CAC will
establish the recreational park uses. The recreational uses may revise one landscape concept to
include a grass bottom. The final landscape requirements will be determined during the design
process as part of the District's negotiations with the City of Phoenix Parks, Recreation and
Library.

SAFETY ISSUES

Handrail or steel fence will be installed along both sides of the lined channel and around the
stilling basins. All inlet and outlet headwalls which enter, exit, or connect the detention basins
will have an at-grade safety barricade to limit human access.

TRASH RACK/ACCESS GRATE

All pipe openings will be covered with metal racks for debris collection and to restrict human
access. The inlet grate will also accumulate debris during storm events to prevent pipe clogging.
Normal maintenance will remove the debris after storm events or during regular cleaning. The
inlet trash racks will be inclined to promote self cleaning. A 50% clogging factor is included to

S:189932\TENTHST2.RPT 16 June 1995




TABLE 3

CONCEPT LANDSCAPE COST ESTIMATE

ITEM QUANTITY UNIT PRICE TOTAL
24" Box Tree 25 $425.00 $10,625.00
15 Gallon Tree 87 $60.00 $5,220.00
1 Gallon Shrub 125 $6.50 $812.50
Native Shrub & Groundcover 3.5 $1,400.00 $4,900.00

Seed Mix in Rock Mulch

Irrigation 1 $25,000.00 $25,000.00
10% Contingency 1 $4,655.75 $4,655.75

TOTAL $51,213.25

184/TBL310TH




Tenth Street Wash Detention Basin #2
Design Concept Report

account for debris accumulation during the rain event. A trash rack with a surface area twice the
pipe end area accommodates a 50% blockage leaving an equivalent pipe surface area for free flow.
Debris accumulation is not anticipated at the pipe outlets and is not included. Each inlet and outlet
pipe grate area must include an additional allowance equivalent to the grate metal area.

S:\89932\TENTHST2.RPT 17 June 1995




Tenth Street Wash Detention Basin #2
Design Concept Report

CHAPTER 9
COST ESTIMATES

Summary cost estimates for the selected basin alternative combined with each of the inlet/ outlet
alternatives is provided in Table 4 of this report. Several different alternative culvert structures
were evaluated for each of the inlet and outlet improvements. The costs presented in Table 4
are the lowest cost alternative for the pipe culvert alternatives. Detailed cost estimates for each
alternative are provided in Appendix F.
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TABLE 4

PRELIMIN ARY ENGINEERIN G *

- ESTIMATE
A with Pipe Outlet from Stilling $1,845,700
Basin (SB)
A with Box Culvert Outlet from SB $2,049,900
B  with Pipe Outlet from SB $1,872,300
B  with Box Culvert Outlet from SB $1,924,000
C Side Flow Weir into 2B & Open Channel $1,871,300
P VY /c 7'
C-1 Side Flow Weir into 2A & Open Channel $1,862,000
d » / / " - / ./ / .
T " B Lo
C-1A S1de Flow Weir into 2A & Box Culverts $2,018,400

*  Back-up Documentation is Attached in Appendix F
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Tenth Street Wash Detention Basin #2
Design Concept Report

CHAPTER 10
HEC-I1 MODEL RESULTS

Table 2 contains the HEC-I modeling results for basin Alternatives 1, 2, and 3. HEC-I model
inputs and outputs for each basin alternative is provided in Appendices B through D.
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Tenth Street Wash Detention Basin #2
Design Concept Report

CHAPTER 11
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APPENDIX A

HEC-I MODEL FOR EXISTING CONDITIONS
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PAGE 1

HEC-1 INPUT

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

TENTH STREET WASH DETENTION BASIN NO 1 (FCD 93-31)
STANLEY CONSULTANTS, INC. (SCI JOB # 12183)

HEC-1 INPUT FILENAME 12183C

Fhkkdkkkkkkkdkkkkhk ok kh ko khhh ok ok ko k ok kkkk k ok ok ko khk ok ok ok ok kkk kkk ok hkkhkhkhk ok ok ok *

THIS MODEL REPRESENTS THE PROPOSED 10TH STREET WASH DETENTION BASIN #1.
THE FOLLOWING BASIN CHARACTERISTICS ARE EVALUATED:

1. INLET CONFIGURATION 1, INLET 1 CONSISTS OF A SIDE OVERFLOW WEIR
CONFIGURATION (100’ WEIR 3.34’ ABOVE FLOWLINE) FOR THE WEST TRIB
AND A WEIR INLET (30’ WEIR AT CREST ELEV. 1321) FOR THE EAST TRIB.
INLET CONTROL CONDITIONS ASSUMED.

BASIN CONFIGURATION 1, 3:1 SIDES ON 3 SIDES AND A VERTICAL
RETAINING WALL ON THE WEST SIDE, A BOTTOM ELEVATION OF 1306,
25’ ADDITIONAL R.O.W. ALONG THE SOUTH BASIN PARCEL BOUNDARY.
OUTLET CONFIGURATION 1, UTILIZING A 30" RCP TO CHASE GRADE AS THE
LOW FLOW AND PRINCIPAL OUTLET.

Khkkkkhkhkhhkkkkhkkkkkhhh ok hkhkkkkkkk ko hkkkkkk ko kk ok ko kk ok ko k ko h ko kdk ok ko k

AND

e de g de dk de dk de dk e ok e ok e ke ok e ok o ok ke ke sk ke e e ok sk ke ok e sk o ok e ke ok ke ke ke ok ok gk o gk ok b ok gk o ok ok ke sk ke ok ok ok ok ok e ok e ke ke ok ok e ke
THIS HEC-1 MODEL IS BASED ON THE KAMINSKI-HUBBARD ACDC ADMS AS MODIFIED
BY FCD TO REFLECT TWO HYPOTHETICAL DETENTION BASINS (NUMBERS 1 AND 2).
THE DIFFERENCES BETWEEN THIS MODEL AND THE ORIGINAL MODEL TRANSMITTED
BY FCD TO SCI AT THE PROJECT KICKOFF MEETING ARE AS FOLLOWS:

1. USE OF THE HEC-1 DATA STORAGE SYSTEM OPTION HAS BEEN DELETED;

2. THE TWO HYPOTHETICAL DETENTION BASINS 1 AND 2 HAVE BEEN DELETED;

3. THE CROSS SECTIONAL AREA OF THE PRINCIPAL SPILLWAY OUTLET PIPE OF
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D THE EXISTING CITY OF PHOENIX DET BASIN NO. 3 HAS BEEN CHANGED FROM
1D 4.91 SQFT (WHICH CORRESPONDS TO AN OUTLET PIPE DIAM OF 30") TO

ID 1.36 SQFT CORRESPONDING TO THE 14" X 14" STEEL ORIFICE PLATE WHICH
ID WAS ORIGINALLY DESIGNED AND INSTALLED.

ID Tk kkkhkdkkkhkkkkkkkk ko kkkkhkkkk ok k ko k kb ek ke ko ko ke ke ek ke ok
ID

ID ACDC AREA DRAINAGE MASTER STUDY

ID 10TH STREET WASH WATERSHED

ID FILENAME: TEN36.DAT KHE JOB NO. 0146

ID 100-YEAR 6-HOUR DURATION STORM

*

* Based on FCDMC comments dated March 17,1992 we adjusted the Mannings "n"
* coefficient to reflect weighted averaging in lieu of log averaging.

* We also changed the S-graph from Phoenix Mountain to Phoenix Valley.

*

*DIAGRAM

IT 3 300
I0 S

KK 1408

KM  RUNOFF GENERATED ON SUB-BASIN 140
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.22 mi. Lca= 0.51 mi. 8= 162 ft/mi. Kn= .050 LAG= 22.87 min.

KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA «516
IN 15

KM RAINFALL DEPTH OF 3.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
HEC-1 INPUT

1D s w550 Lo 5w w5 25w wies Frerw wiere wa By vovms 3 Braim (v wisTae Govesmes i AERER N - PR Faioiomss 10

KM AN AREAL REDUCTION COEFFICIENT OF .975 WAS USED

PB 2.9200

KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.01

PC .000 .009 .016 +025 .034 .042 .051 .059 .067 .076
PC .087 .100 .120 .163 +252 .451 .694 837 .900 .938
PC . 950 .963 . 975 .988 1.000

LG .145 +339 4.25 .488 20.44

Ul 76. 119 294. 391 . 468. 57%.. 793. 930. 712. 588.
UI 474 . 381. 274. 154. 127 90. 76. 26. 23. 23
UI 23, 23, 0. 0. 0. 0. 0. L0 1 0. 0.
UI 0. 0. 0. 0. 0. 0. 0. 0l 0. 0.
KK DT140

KM THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.0 AC-FT FROM SUB-BASIN 140

KM (Hydrograph identified as OR140)
KM 2) Balance of runoff continues on.
KM (Hydrograph identified as DT140)
DT OR140 2.0

DI 0 10000

DQ 0 10000

KM s de g v e gk g gk ok gk gk ke ke ok ok ok ok ok ok ok ok ok ok ok gk ok gk ke ke ke ok ok ok ok gk ok ok ok ok ke ok ok ok ok o ok ok ok ok ok ok ok ok o ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok
KM KK 140RR

KM KM ROUTE FLOW THROUGH NORTH MOUNTAIN DETENTION NO.3

KM RS 1 ELEV 55.9

KM SV 0 .06 1.52 6:.32 17.42 35.46 60.34 95.64

KM SE 655.9 58 62 66 70 74 78 82

KM SL 57.15 4.91 .6 - D,

KM e e de de de de de de gk ok ok e gk ek ke ok ok g e e e e ke ok sk ke ok ke ke ok ke ke e ke ke ok ok e ok o ok sk ok ok ke ke ok e ok ok ok ok sk ok b ok ke ok o ok ok ok ok ok ok ok e ok
KM THE SL RECORD (LOW-LEVEL OUTLET) SECOND FIELD (ORIFICE AREA) VALUE HAS

KM BEEN CHANGED BY SCI FROM 4.91 sq.ft. TO 1.36 sq.ft. (14"x14" INLET)

K_M s g e s s gk Kk ok s gk ok sk gk g ok ok gk ok ok sk ke ok ok ok ko ok ok ok ok ok ke ok ok ke ok ok ok e e ok ok ke o ok ok ok ok ok ok ok ok ok b ok ke ok ke ok ok ok ok o
KM SS 79.66 100 3.0 1.5 ’

KM Je e de e de e g ok de ok ke ok e ok ke ok e ke e e gk ke ok e ok ok gk e gk sk s ke e e e e sk ok gk ok e ke e ke ke ke ke ke ke ke ke e ke e ke ke ok e ke e e e e e e ek e e ke e ke ke e ke e ke

KK 140RR
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ROUTE FLOW THROUGH NORTH MOUNTAIN DETENTION NO.3
1 ELEV 55./9
0 .06 1.52 6.32 17.42 35.46 60.34 95.64
55.9 58 62 66 70 74 78 82
56.43 1.36 .6 3B
80.00 100 3.0 1.5
RM140
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM DETENTION BASIN THROUGH SUB-BASIN 141
1) Reach Length = 3600 ft.
.045 .045 .045 3600 .0108
0 0 46.5 76.4 79%9 110.:2 160.2 160.2
16 12.6 7.3 0 0 9«9 15.9 16
HEC-1 INPUT PAGE 3
....... Lisis 5 5i0 0 92 @6 9 & 236 wys 5 s whs win 5 aim $08: 5w et a s s % 5w Dok s wE e w168 8 e eow 5 D v e sl
141S
RUNOFF GENERATED ON SUB-BASIN 141
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 0.83 mi. Lca= 0.57 mi. 8= 315 ft/mi. Kn= .042 LAG= 15.26 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.187
.126 .303 3.61 «313 38..57.
41. 136. 22%. 297. 467. 414. 304. 220. 131.. 70
47. 234 13 13 3. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
DT141
THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.4 AC-FT FROM SUB-BASIN 141
(Hydrograph identified as OR141)
2) Balance of runoff continues on.
(Hydrograph identified as DT141)
OR141 2.4 |
0 10000 ‘
0 10000
HC141
COMBINE HYDROGRAPHS FROM SUB-BASIN 141 WITH ROUTED FLOW FROM DETENTION
2
e de de g de ok ke sk g de g e e ke ok sk ok sk sk ke ke ok gk sk ke ke ok ke ok ok gk e e ok sk ke ke ok ok sk e sk sk sk e ke sk sk ok sk gk e ke o ok ke ke s ok ke gk ke ke e ke e ke ke ke ok ke ok ke ok ok ke ok
DVT141 SPLIT HYDROGRAPH 141 TO DET142 AND HCl42
DI-DQ BASED ON HYDRAULIC RATING CURVE FOR PROPOSED INLET AND
EXISTING 30" PIPE. WEIR LENGTH IS 30’ WEIR CREST IS ELEV 1321.
DQ IS AMOUNT DIVERTED AROUND DETENTION BASIN DOWNSTREAM.
DI-DQ DIFFERENCE IS ROUTED THRU THE PROPOSED DETENTION BASIN
DVT141
0 12 50 114 196 294
0 12 15 18 20 22
e e ke ok gk kg ke ke ke ke sk ok gk gk ke ke ok s ke sk ke ok vk ok sk ke ok o b e e o ok ok sk sk ok ke ke e ok ok ok ok ke e e vk o o ok ok ok ke o o e e e e ke ke ke e ke ke ok ke ke ok ke ok
1428
RUNOFF GENERATED ON SUB-BASIN 142
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.16 mi. Lca= Q.75 mi. S= 257 ft/mi. Kn= .042 LAG= 19.99 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
#5112
+127 »309 4.12 .267 34.03
86. 178. 377. 488. 608. 839. 1049. 795 637. 498.
380. 210. 146. 107. 80. 26. 26. 26 26, 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0 0
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DT142
THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 3.6 AC-FT FROM SUB-BASIN 142
(Hydrograph identified as OR142)
2) Balance of runoff continues on.
(Hydrograph identified as DT142)

OR142 3.6
0 10000
HEC-1 INPUT PAGE
...... i ciiohs basal 20 16 % @icds 36 88 W NS, Sef B SRS 915 B B ORS6: BEw o6t Ptk s8I0 b 1 B rmsie; o . o] T e, 0 200
0 10000
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DVT142 SPLIT HYDROGRAPH DVT142 TO DET142 AND HC142
DI-DQ BASED ON HYDRAULIC RATING CURVE FOR PROPOSED INLET AND
IMPROVED WASH CROSS SECTION. WEIR LENGTH IS 100’ WEIR CREST ELEV IS
3.34’ ABOVE WASH FLOWLINE.
DQ IS AMOUNT DIVERTED AROUND DETENTION BASIN DOWNSTREAM.
DI-DQ DIFFERENCE IS ROUTED THRU THE PROPOSED DETENTION BASIN

DVT142
0 280 300 350 400 450 500 550 600 672
0 280 295 312 317 319 318 312 313 307
ADD142
COMBINE HYDROGRAPHS FROM (DI-DQ) FROM DVT141 WITH (DI-DQ) FROM DVT142
2

DET142 ROUTE HYDROGRAPH ADD142 THRU DET BASIN 142
1-30" RCP AS LOW FLOW AND PRINCIPAL OUTLET (INV. EL. 1306)
1 STOR =1
.00 0.060 0.460 1.470 3.040 4.890 6.850 8.910 11.08 13.36
15.74 18 .23 20.83 2353 26.33

0 4.5 15.9 29.0 37.0 44.0 50.0 55.0 60.0 65.0
70 72 78 80 84
1306 1307 1308 1309 1310 1311 1312 1313 1314 1315
1316 1317 1318 1319 1320
DVT141 RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB-BASIN 141
DVT141
DVT142 RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB-BASIN 142
DVT142
HC142

COMBINE HYDROGRAPHS (DQ) FROM DVT142, (DQ) FROM DVT141 AND DET142 OUTFLOW
3

de g sk ke K g gk e gk gk ke K K ek ke gk ok ke ok ok ok ok ok ke ke ke ek ke ok ok ke ke ok ok ke sk ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

RM142
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASINS 141/142 THROUGH 143
1) Reach Length = 5140 ft.

.050 .045 .050 5140 .0086

0 0 43.8 61.3 67.4 78.3 89.8 89.8
10.8 9.4 9.4 0 0 5.4 8.8 10.8
1438

RUNOFF GENERATED ON SUB-BASIN 143

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.64 mi. Lca= 0.88 S= 273 ft/mi. Kn= .035 LAG= 19.96 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.604

+125 279 4.12 .269 49.66

102. 212. 446. 577. 720. 994 . 1238. 937. 150. 586.
447. 244. 173. 125 93 31 31. 8 31 0.
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HEC-1 INPUT PAGE 5
....... QU8 5 e . oniar@hwrnes w05 & wehasies & bam 8 wibios o v 5 GiDS BF, Ak 8300 3 Bub 8 Wk 3 W 5 3w § Wm0 6 B s e s 5D e em min w LD
0 0 0. 0. 0 0 0.
0 0 0 0. 0 0 0 0 0.
DT143
THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 5.7 AC-FT FROM SUB-BASIN 143
(Hydrograph identified as OR143)
2) Balance of runoff continues on.
(Hydrograph identified as DT143)
OR143 5.7
0 10000
0 10000
HC143
COMBINE HYDROGRAPHS FROM SUB-BASIN 143 WITH ROUTED FLOW FROM 141/142
2
RM143
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASIN 143 THROUGH 144
1) Reach Length = 1400 ft.
.040 035 .030 1400 .0100
0 0 77.8 88.3 96.6 112.8 161.3 161.3
10 6.2 6.2 0 0 6.3 6.9 10
144S
RUNOFF GENERATED ON SUB-BASIN 144 ‘
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.80 mi. Lca= 1.11 mi. S= 291 ft/mi. KXn= .036 LAG= 22.95 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.475
+118 .280 3.61 «+32 43.17
70. 108. 269. 357. 428 . 527%7. 2210 857.. 657 . 543.
437. 353 256. 145. 117. 85. 70 26. 23, ¢ 21
21 21. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
DT144
THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.1 AC-FT FROM SUB-BASIN 144
(Hydrograph identified as OR144)
2) Balance of runoff continues on.
(Hydrograph identified as DT144)
OR144 21
0 10000
0 10000
HC144
COMBINE HYDROGRAPHS FROM SUB-BASIN 144 WITH ROUTED FLOW FROM 143
2
RM144
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASIN 144 THROUGH 145
1) Reach Length = 3000 ft.
.035 .035 .030 3000 .0073
0 0 36.6 52 64.9 79:8 107.8 107.8
HEC-1 INPUT PAGE 6
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13 7.7 7.4 0 0 8.3 8.5 11
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INPUT
LINE

NO.

41

65
60

81

88

95

110
105

113

122
117

126

142
137

152
146

155

158

241 KM RUNOFF GENERATED ON SUB-BASIN 145

242 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

243 KM L= 1.37 mi. Lca= 0.86 mi. S= 242 ft/mi. Kn= .032 LAG= 17.28
244 KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

245 BA .548

246 LG .105 .265 5 .67 .210 44 .60

247 UI 10%.. 287. 526. 678 . 922. 1303. 982. 755
248 UI 186. 145. 98. 33. 33. 33. 33. 0.
249 Ul 0. 0. 0. 0. 0. 0. 0. 0.
250 KK HC145

251 KM COMBINE HYDROGRAPHS FROM SUB-BASIN 145 WITH ROUTED FLOW FROM 144
252 KM ALSO DETERMINES 10TH STREET WASH DISCHARGE INTO ACDC

253 HC 2

254 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

1408
imm————- >  OR140
DT140
v
v
140RR
v
v
RM140
1418
------- > OR141
DT141
HC141............
------- > DVT141
DVT141
1428
------- >  OR142
DT142
R > DVT142
DVT142
ADD142............
\'
v
DET142

min.

568.

378.




168 . R T DVT141
167 = DVT141

170 . - Gt DVT142
169 . 5 DVT142
172 HCL42: s 5w s wiviaie s isiis 9@ & ¥ 57808 @ 6 &
v
v
175 RM142
182 . 1438
198 i smmm———— > OR143
193 . DT143
v
204 RM143
211 . 1448
227 g g » OR144

222 . DT144

230 HCLA4 . sie o oo viw a s o

240 . 145S

250 HCIAS .. oo o eie o s 000
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¥
o
=
ja o}
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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e FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS

- SEPTEMBER 1990 * ® HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0 * % 609 SECOND STREET

* * L DAVIS, CALIFORNIA 95616

* RUN DATE 02/03/1995 TIME 11:46:54 * * (916) 756-1104

* * *
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

TENTH STREET WASH DETENTION BASIN NO 1 (FCD 93-31)
STANLEY CONSULTANTS, INC. (SCI JOB # 12183)

HEC-1 INPUT FILENAME : 12183C
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THIS MODEL REPRESENTS THE PROPOSED 10TH STREET WASH DETENTION BASIN #1.

THE

15

FOLLOWING BASIN CHARACTERISTICS ARE EVALUATED:

INLET CONFIGURATION 1, INLET 1 CONSISTS OF A SIDE OVERFLOW WEIR
CONFIGURATION (100’ WEIR 3.34’ ABOVE FLOWLINE) FOR THE WEST TRIB
AND A WEIR INLET (30’ WEIR AT CREST ELEV. 1321) FOR THE EAST TRIB.
INLET CONTROL CONDITIONS ASSUMED.

BASIN CONFIGURATION 1, 3:1 SIDES ON 3 SIDES AND A VERTICAL
RETAINING WALL ON THE WEST SIDE, A BOTTOM ELEVATION OF 1306,
25’ ADDITIONAL R.O.W. ALONG THE SOUTH BASIN PARCEL BOUNDARY.
OUTLET CONFIGURATION 1, UTILIZING A 30" RCP TO CHASE GRADE AS THE
LOW FLOW AND PRINCIPAL OUTLET.

AND

Khkdkkhkkkkkhhhkhkhhkhkhhhhhhkhhhhh ko h ko hh ok ok ko k ko kk ok ko kkkk ok ke ok kk ko k ok ok ko k*
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THIS HEC-1 MODEL IS BASED ON THE KAMINSKI-HUBBARD ACDC ADMS AS MODIFIED

BY FCD TO REFLECT TWO HYPOTHETICAL DETENTION BASINS

(NUMBERS 1 AND 2).

THE DIFFERENCES BETWEEN THIS MODEL AND THE ORIGINAL MODEL TRANSMITTED
BY FCD TO SCI AT THE PROJECT KICKOFF MEETING ARE AS FOLLOWS:

L.
2
3.

USE OF THE HEC-1 DATA STORAGE SYSTEM OPTION HAS BEEN DELETED;

THE TWO HYPOTHETICAL DETENTION BASINS 1 AND 2 HAVE BEEN DELETED;
THE CROSS SECTIONAL AREA OF THE PRINCIPAL SPILLWAY OUTLET PIPE OF
THE EXISTING CITY OF PHOENIX DET BASIN NO. 3 HAS BEEN CHANGED FROM
4.91 SQFT (WHICH CORRESPONDS TO AN OUTLET PIPE DIAM OF 30") TO
1.36 SQFT CORRESPONDING TO THE 14" X 14" STEEL ORIFICE PLATE WHICH
WAS ORIGINALLY DESIGNED AND INSTALLED.

Je e de e de ke ok e g ke sk e ok e ok ke ok ke gk ok g s ke ok e ke ok ok ok ke e ok ok ok ok ok ok ok ke ok ok o ke ok ok ok sk ok ok o ok o ke ke ok ok ke e ok e e ok e ke ok ke ke ke

ACDC AREA DRAINAGE MASTER STUDY
10TH STREET WASH WATERSHED

FILENAME: TEN36.DAT KHE JOB NO. 0146
100-YEAR 6-HOUR DURATION STORM
40 IO NUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

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

OPERATION STATION

.05 HOURS
14.95 HOURS

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

BASIN
AREA

PEAK AVERAGE FLOW FOR MAXIMUM PERIOD

FLOW

TIME OF
PEAK
24-HOUR

6-HOUR 72-HOUR

MAXIMUM
STAGE

TIME OF

MAX

STAGE
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HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

140S

OR140

DT140

140RR

RM140

141S

OR141

DT141

HC141

DVT141

DVT141

142S

OR142

DT142

DVT142

DVT142

ADD142

DET142

DVT141

DVT142

HC142

496.

20.

26.

26.

57

263.

275.

22.

253.

671.

45.

671,

319.

364.

614.

80.

22.

417,

+25
+25
.25

.10

.45

.10

.10

.10

.10

.10

.10

.15

+15

=15

-dD

-15

=15

.60

.10

.45

.45

69.

65.

25 .

25.

38.

33.

56.

14.

41.

100.

93.

65.

28.

70.

62.

14.

65.

138.

28.

26.

18.

18

15.

13

31..

10.

20.

40.

T

26.

A i

32.

32

10.

26.

68.

28.

26.

18.

18.

15.

13.

31.

10.

20.

40.

37+

26.

11,

32.

32.

10

26.

68.

.52

<52

.52

.52

.52

19

«19

<19

.70

B 0]

.70

+51

«DL

.51

o S

«51

o2 L

«i2d:

.00

.00

.21

72.36

1318:97

5.

15

.60




l ROUTED TO
+ RM142 416. 4.60 138, 67. 67. .20
l HYDROGRAPH AT
# 1438 841. 4.15 136. 55 . 55., .60
DIVERSION TO
OR143 58 4.15 11. 5o 5. .60
HYDROGRAPH AT
I DT143 841. 4.15 125. 50. 50. .60
2 COMBINED AT
l HC143 1221 . 4.15 258. I17. 117 1.82
ROUTED TO
+ RM143 1220. 4.20 258. 113 1317 1.82
I HYDROGRAPH AT
+ 144S 615. 4.20 100. 40. 40. .47
DIVERSION TO
OR144 14. 4.20 4. 24 2. .47
HYDROGRAPH AT
l DT144 615 . 4.20 96. 38. 38. .47
2 COMBINED AT
I HC144 1835. 4.20 350. 156 . 156. 2.29
ROUTED TO
+ RM144 1831. 4.25 350. 155. 155. 2.29
I HYDROGRAPH AT
+ 1458 786. 4.10 121.. 49. 49. .55
2 COMBINED AT
HC145 2558. 4.20 461. 204. 204. 2.84

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

Il N I .

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) - (CFS) (MIN) (IN)
RM140 MANE 3.00 26.07 330.00 « 79 3.00 26.07 330.00 79

lCONTINUITY SUMMARY (AC-FT) - INFLOW= .2263E+02 EXCESS= .0000E+00 OUTFLOW= .2176E+02 BASIN STORAGE= .6323E+00 PERCENT ERROR=

I RM142 MANE 3

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8393E+02 EXCESS= .0000E+00 OUTFLOW= .8311E+02 BASIN STORAGE= .9764E+00 PERCENT ERROR=

.00 415.54 276.00 1.28 3.00 415.54 276.00 1.28

RM143 MANE 2.19 1220.60 252.19 1.49 3.00 1220.23 252.00 1.49

ICONTINUITY SUMMARY (AC-FT) - INFLOW= .1450E+03 EXCESS= .0000E+00 OUTFLOW= .1449E+03 BASIN STORAGE= .2244E+00 PERCENT ERROR=




l RM144 MANE 3.00 1830.68 255.00 3 <57 3.00 1830.68 255.00 .57

lCONTINUITY SUMMARY (AC-FT) - INFLOW= .1923E+03 EXCESS= .C000E+00 OUTFLOW= .1919E+03 BASIN STORAGE= .6055E+00 PERCENT ERROR=

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



APPENDIX B

HEC-I MODEL FOR ALTERNATIVE 1

> =




MARICOPA COUNTY DETENTION
ALTERNATIVE 1 - MAXIMIZE SURFACE AREA/MAXIMIZE DEPTH

EVEL (FT) AREA (AC) H (FT) INC.VOL (AC-FT) TOT. VOL (AC-FT)

48 1.04

50 1.21 2 2.26 2.26
52 1.56 2 2.78 5.04
54 1.66 2 3.22 8.26
56 1.86 2 3.52 11.78
58 2.1 2 3.96 15.74
60 2.34 2 4.44 20.18

EVEL (FT) AREA (AC) H (FT) INC.VOL (AC-FT) TOT. VOL (AC-FT)

40 2.85

42 3.3 2 6.15 6.15
44 3.58 2 6.88 13.03
46 4 2 7.53 20.61
48 4.33 2 8.33 28.94
50 4.7 2 9.03 37.97
52 5.15 2 9.85 47.82
54 5.53 2 10.68 58.5
56 6.12 2 11.65 70.15
58 6.82 2 12.94 83.09
60 6.94 2 13.76 96.85
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* * *

ol FLOOD HYDROGRAPH PACKAGE (HEC-1) & 2 U.S. ARMY CORPS OF ENGINEERS
l* SEPTEMBER 1990 % * HYDROLOGIC ENGINEERING CENTER

* VERSION 4.0 * * 609 SECOND STREET

* * * DAVIS, CALIFORNIA 95616

* RUN DATE 02/03/1995 TIME 11:37:16 * * (916) 756-1104

% * *
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X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

vl N BN BN BN B .

HEC-1 INPUT PAGE 1

I LINE ID....... T s ont e 2., 3o e 4. ... 5 s s 6iee s s SR 8., 9. ... 10

1 D

2 D FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I 3 D TENTH STREET WASH DETENTION BASIN NO 1 (FCD 93-31)

4 D STANLEY CONSULTANTS, INC. (SCI JOB # 12183)

5 ID AMENDED BY RUST E & I TO INCLUDE BASINS 2A & 2B (2/1/95)

6 D DCR ALTTERNATIVE 1
I 7 D HEC-1 INPUT FILENAME : 10WALT1.HC1

8 D

9 ID e d e de gk e e gk ke g gk e e gk ke ke e gk sk e gk ke e ke e e gk ok ke e e gk sk e g e e gk g e e g ok e g e e g ke gk sk e e ok e gk ok g ok e e e ok ok ok ok ok gk ke ke ok

10 D THIS MODEL REPRESENTS THE PROPOSED 10TH STREET WASH DETENTION BASIN #1.
I 11 D THE FOLLOWING BASIN CHARACTERISTICS ARE EVALUATED:

12 D 1. INLET CONFIGURATION 1, INLET 1 CONSISTS OF A SIDE OVERFLOW WEIR

13 D CONFIGURATION (100’ WEIR 3.34’ ABOVE FLOWLINE) FOR THE WEST TRIB
l 14 ID AND A WEIR INLET (30’ WEIR AT CREST ELEV. 1321) FOR THE EAST TRIB.

15 D INLET CONTROL CONDITIONS ASSUMED.

16 D 2. BASIN CONFIGURATION 1, 3:1 SIDES ON 3 SIDES AND A VERTICAL

17 380 RETAINING WALL ON THE WEST SIDE, A BOTTOM ELEVATION OF 1306, AND
I 18 D 25 ADDITIONAL R.O.W. ALONG THE SOUTH BASIN PARCEL BOUNDARY.

19 D 3. OUTLET CONFIGURATION 1, UTILIZING A 30" RCP TO CHASE GRADE AS THE

20 D LOW FLOW AND PRINCIPAL OUTLET.

21 ID s de sk gk g g ke g gk ke e sk ke e gk gk sk ke gk sk e gk sk e gk ok e e ke gk s ke sk s ke g sk e gk s gk e gk ok ke o s ke ok ke gk sk ke e ok ke gk sk e sk ke e o ok ke ok ke o ke ke ok
I 22 D

23 ID e de ke gk vk e gk vk e ok vk e ok sk sk e sk ok e ke s vk ke sk s ke o ok e e b sk ok ke sk ok gk ok ke v e ok e ke ok v ke e ke ok e e ke ke ke e e ke ok e e ok ke ke ke ok ke ke

24 D THIS HEC-1 MODEL IS BASED ON THE KAMINSKI-HUBBARD ACDC ADMS AS MODIFIED

25 D BY FCD TO REFLECT TWO HYPOTHETICAL DETENTION BASINS (NUMBERS 1 AND 2).
I 26 D THE DIFFERENCES BETWEEN THIS MODEL AND THE ORIGINAL MODEL TRANSMITTED

27 D BY FCD TO SCI AT THE PROJECT KICKOFF MEETING ARE AS FOLLOWS:
l 28 D 1. USE OF THE HEC-1 DATA STORAGE SYSTEM OPTION HAS BEEN DELETED;




29
30

4
32
33
34
35
36
37
38
39
40

41
42

43
44
45
46
47
48

LINE

49
50
51
52
53
54
55
56
59
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74

76
77
78
79
80
81
82
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75

ID 2. THE TWO HYPOTHETICAL DETENTION BASINS 1 AND 2 HAVE BEEN DELETED;
ID 3. THE CROSS SECTIONAL AREA OF THE PRINCIPAL SPILLWAY OUTLET PIPE OF
ID THE EXISTING CITY OF PHOENIX DET BASIN NO. 3 HAS BEEN CHANGED FROM
ID 4.91 SQFT (WHICH CORRESPONDS TO AN OUTLET PIPE DIAM OF 30") TO

ID 1.36 SQFT CORRESPONDING TO THE 14" X 14" STEEL ORIFICE PLATE WHICH
ID WAS ORIGINALLY DESIGNED AND INSTALLED.

ID R R R d d R T o S g
ID

ID ACDC AREA DRAINAGE MASTER STUDY

ID 10TH STREET WASH WATERSHED

ID FILENAME: TEN36.DAT KHE JOB NO. 0146

ID 100-YEAR 6-HOUR DURATION STORM

*

* Based on FCDMC comments dated March 17,1992 we adjusted the Mannings "n"
* coefficient to reflect weighted averaging in lieu of log averaging.

* We also changed the S-graph from Phoenix Mountain to Phoenix Valley.

3

*DIAGRAM

i 3 300
I0 S

KK 1408

KM RUNOFF GENERATED ON SUB-BASIN 140
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.22 mi. Lca= 0.51 mi. S= 162 ft/mi. Kn= .050 LAG= 22.87 min.
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
BA .516
HEC-1 INPUT PAGE
IDs o= it 5 1 2 sl o 2205 7 e o Sisfeazlemadsls L ; oom v Slhnr Pavis B eteiaiaves s sl srase: o Blow e - 10
IN 15

KM RAINFALL DEPTH OF 3.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
KM AN AREAL REDUCTION COEFFICIENT OF .975 WAS USED

PB 2.9200

KM THE FOLLOWING PC RECORD USED A 6-HOUR RAINFALL WITH PATTERN NO. 2.01

PC .000 .009 .016 .025 .034 .042 + 051 .059 .067 .076
PC .087 .100 «120 .163 .252 +45]1 .694 .837 .900 .938
PC .950 .963 <975 .988 1.000

LG » 145 -339 4.25 .488 20.44

Ul 76. 119. 294. 391. 468. L 7 O 793. 930. T12. 588.
UI 474 . 3821 274. 154. 127 90. 76. 26. 23. 230
UI 23i. 23, 0. 0. 0. 0. 0. (0% 0. 0.
UI 0. 0. 0. 0i: 0. 0. 0. 0. 0. 0.
KK DT140

KM THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.0 AC-FT FROM SUB-BASIN 140

KM (Hydrograph identified as OR140)
KM 2) Balance of runoff continues on.
KM (Hydrograph identified as DT140)
DT OR140 2.0

DI 0 10000

DQ 0 10000

KM e de g de g Kk de ok de de ke ke ke ok sk ok ok gk gk g ok sk gk gk ke ke ke ke ok g ke o ke sk g ke ke ke ok sk e ok ok ok b ok ok gk ok ok ke ke ke ok ok vk ke ok ke ke e ke o ok ok ke ok ke b ke ke ke ke ke e ke
KM KK 140RR

KM KM ROUTE FLOW THROUGH NORTH MOUNTAIN DETENTION NO.3

KM RS 1 ELEV §5.9

KM 5\ 0 .06 1.52 6.32 17.42 35.46 60.34 95.64

KM SE 55.9 58 62 66 70 74 78 82

KM SL 57.15 4.91 .6 -5

KM e de g g g g g e g gk Kk sk g gk gk e gk ok ok ke ke ke gk ke ke g e gk ok ke ok ke ok ok sk e gk ok e ke e ok e ok e ok o sk e ok ok ke ok ke e e e ok ke e ke e ke ek ke ke ok

KM THE SL RECORD (LOW-LEVEL OUTLET) SECOND FIELD (ORIFICE AREA) VALUE HAS
KM BEEN CHANGED BY SCI FROM 4.91 sq.ft. TO 1.36 sq.ft. (14"x14" INLET)

KM e 3k e e e ok ok ok ok ok ok 3k ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ek ok ok ok ok ok ok ok ok ok ok ok ok ke ok
KM SS 79.66 100 3.0 1.5 )
KM e sk ok o e e ek ok ok ok ok ok ok ke ko ok e ek ok ok ok ok ok ek e ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ek ke ke ok ok ok ok ok ok e ok ok ok ok ok ke ke ke ke ke
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LINE

97

98

99
100
101
102
103
104
105
106

107
108
1u9
110
i (5
112
113
114

115
116
117
118

119
120
121
122
123
124
125
126
127

128
129
130
131
132
133
134
135
136
137
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4

KK
KM
RS
sV
SE
SL
SS

KK
KM
KM
RD
RC
RX
RY

ID

KK
KM
KM
KM
KM
BA
LG
Ul
UI
Ul

KK
KM
KM
KM
KM
DT
DI
DQ

KK
KM
HC
KM

KK
KM
KM
KM
KM
DT
DI
DQ
KM

KK
KM
KM
KM
KM
BA
LG
Ul
Ul
UI

140RR
ROUTE
1

0
55.9
56.43
80.00

RM140

FLOW THROUGH NORTH MOUNTAIN DETENTION NO.3

ELEV 55.9
.06 1.52 6.32 17.42 35.46 60.34 95.64
58 62 66 70 74 78 82
1.36 .6 .5
100 3.0 1.5

MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM DETENTION BASIN THROUGH SUB-BASIN 141

.045

16

1418

1) Reach Length = 3600 ft.

.045 . 045 3600 .0108
0 46.5 76.4 79.9 110.2 160.2 160.2
12.6 =3 0 0 9.9 15..9 16
HEC-1 INPUT PAGE
....... U PRI SR TIPTAR ) RPN (AU - S I — 1

RUNOFF GENERATED ON SUB-BASIN 141
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 0

.83 mi. Lca= 0.57 mi. S= 315 ft/mi. Kn= .042 LAG= 15.26 min.

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

-~187
.126
41.
47.
0.

DT141
THROW

OR141
0
0

HCl1l41

#3.03 3.63 s3E3 38.5%7

136. 222. 2917. 467. 414 . 304. 220. 131, 70.

23. 13. 13, 13- 0. 0. 0. 0. 0.
0 0. 0. 0. 0. 0. 0 0. 0

AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.4 AC-FT FROM SUB-BASIN 141
(Hydrograph identified as OR141)

2) Balance of runoff continues on.
(Hydrograph identified as DT141)
2.4

10000

10000

COMBINE HYDROGRAPHS FROM SUB-BASIN 141 WITH ROUTED FLOW FROM DETENTION

2

dhkkhkkhkhkkdkkkhhhhkkkhkkkhkhkhkkdkkhkkkkhhrk kb kkdhkkdhdhkkkdkhkkkkkkhhhhhhkhhhhhhhhkkdkhx

DVT141

DVT141
0
0

SPLIT HYDROGRAPH 141 TO DET142 AND HC142

DI-DQ BASED ON HYDRAULIC RATING CURVE FOR PROPOSED INLET AND
EXISTING 30" PIPE. WEIR LENGTH IS 30’ WEIR CREST IS ELEV 1321.
DQ IS AMOUNT DIVERTED AROUND DETENTION BASIN DOWNSTREAM.

DI-DQ DIFFERENCE IS ROUTED THRU THE PROPOSED DETENTION BASIN

12 50 114 196 294
12 15 18 20 22

Je e ok ok ok e e ke e ok k% o ok e ok ok ok ok sk A ok ok ok ok ok ok ok ke ok ok o ke ok ok ok ok ok ok ok ok ke ke ok ke ke ok ok ok ok ok ok b ok ke ke e e ke ke ek ok ko ke ke ok ok

1428

RUNOFF GENERATED ON SUB-BASIN 142
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L=1

.16 mi. Lca= 0.75 mi. S= 257 ft/mi. Kn= .042 LAG= 19.99 min.

PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

+512
127
86.
380.
0

»3109 4.12 .267 34.03

178. 3775 488. 608. 839. 1049. 795 637.. 498.

210. 146. 107. 80. 26. 26. 26. 26. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0.
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140
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145

LINE

146
147

148
149
150
151
152
153

155
156

157
158
159

160
161
162
163
164
165
166
167
168

169
170

171
172

177
178
179
180
181
182
183

184
185
186
187
188
189
190

Ul

KK
KM
KM
KM
KM
DT
DI

ID

DQ
KM

KK
KM
KM
KM
KM
KM
DT
DI
DQ

KK
KM
HC

KK
KM
RS
sV
sv
SQ
SQ
SE
SE

KK
DR

KK
DR

KK

HC
KM

EEER

RC
RX
RY

KK
KM
KM

KM
BA
LG

DT142
THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 3.6 AC-FT FROM SUB-BASIN 142
(Hydrograph identified as OR142)
2) Balance of runoff continues on.
(Hydrograph identified as DT142)

OR142 3.6
0 10000
HEC-1 INPUT PAGE
...... Lic o win o Do s 5w s maBws ow s 9i@ios o mne s 9Buw e s 3B wesw s 9T s wewns ol s wowwnsPvee uw 20
0 10000

e

DVT142 SPLIT HYDROGRAPH DVT142 TO DET142 AND HC142
DI-DQ BASED ON HYDRAULIC RATING CURVE FOR PROPOSED INLET AND
IMPROVED WASH CROSS SECTION. WEIR LENGTH IS 100’ WEIR CREST ELEV IS
3.34’ ABOVE WASH FLOWLINE.
DQ IS AMOUNT DIVERTED AROUND DETENTION BASIN DOWNSTREAM.
DI-DQ DIFFERENCE IS ROUTED THRU THE PROPOSED DETENTION BASIN

DVT142
0 280 300 350 400 450 500 550 600 672
0 280 295 312 317 319 318 317 313 307
ADD142
COMBINE HYDROGRAPHS FROM (DI-DQ) FROM DVT141 WITH (DI-DQ) FROM DVT142
2

DET142 ROUTE HYDROGRAPH ADD142 THRU DET BASIN 142
1-30" RCP AS LOW FLOW AND PRINCIPAL OUTLET (INV. EL. 1306)
1 STOR -1
.00 0.060 0.460 1.470 3.040 4.890 6.850 8.910 11.08 13,36
15,74 18.23 20.83 23.53 26.33

0 4.5 15.9 29.0 37.0 44.0 50.0 55.0 60.0 65.0
70 72 78 80 84
1306 1307 1308 1309 1310 1311 1312 1313 1314 1315
1316 1317 1318 1319 1320
DVT141 RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB-BASIN 141
DVT141

DVT142 RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH FROM SUB-BASIN 142
DVT142

HC142
COMBINE HYDROGRAPHS (DQ) FROM DVT142, (DQ) FROM DVT141 AND DET142 OUTFLOW

3

s de e s ke s ke sk sk e ok e sk e ok e ok e ok ok ok ok ke ke ok sk ok ok ke ok ok ke ok ok e ke ok Sk ok sk ok sk o gk ok e ok ok ok ok sk ok ok ok ok ok e ke ke e ke ke ok ok sk o e ok ok ke ok ke ok ok ok ke

RM142
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASINS 141/142 THROUGH 143
1) Reach Length = 5140 ft.

.050 .045 .050 5140 .0086

0 0 43.8 61.3 67.4 78.3 89.8 89.8
10.8 9.4 9.4 0 0 5x4 8.8 10.8
143S

RUNOFF GENERATED ON SUB-BASIN 143

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.64 mi. Lca= 0.88 S= 273 ft/mi. Kn= .035 LAG= 19.96 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.604

<115 279 4.12 .269 49.66



191
192

LINE

193
194

195
196
197
198
199
200
201
202

203
204
205

206
207
208
209
210
211
212

213
214
215
216
217
218
219
220
221
222
223

224
225
226
227
228
229
230

231

232
233
234
235
236

LINE

237
238
239

240

UI
UI

UI
UI

KK

KM
KM

DT
DI
DQ

KK
KM
HC

KK
KM
KM
RD
RC

RY

KK
KM
KM
KM
KM
BA
LG
UI
Ul
UI
UI

KK
KM
KM
KM
KM
DT
DI
DQ

KK
KM
DT
DI
DQ

ID

KK
KM
HC

KK

102. 212. 446. 577. 720. 994. 1238. 937. 750. 586.
447. 244, 173. 125. 93. 315 31 3L 31. 0.
HEC-1 INPUT PAGE
..... . |, S SRS SN (SR PRSI, PR P - B T LSRR )
0 0 0. 0. 0 0
0 0 0 0. 0 0 0
DT143

THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 5.7 AC-FT FROM SUB-BASIN 143
(Hydrograph identified as OR143)
2) Balance of runoff continues on.
(Hydrograph identified as DT143)

OR143 5.7
0 10000
0 10000

HC143

COMBINE HYDROGRAPHS FROM SUB-BASIN 143 WITH ROUTED FLOW FROM 141/142
2

RM143

MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASIN 143 THROUGH 144
1) Reach Length = 1400 ft.

.040 « 035 .030 1400 .0100
0 0 77.8 88.3 96.6 112.8 161.3 161.3
10 6.2 6.2 0 0 6.3 6.9 10
1448

RUNOFF GENERATED ON SUB-BASIN 144

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.80 mi. Lca= 1.11 mi. S= 291 ft/mi. Kn= .036 LAG= 22.95 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN

.475
118 .280 3:61 .32 43.17
70. 108. 269. 357. 428. 527. 721. 857. 657. 543.
437. 353. 256. 145. 117 85. 70. 26. 21. 21.
21. 21. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
DT144

THROW AWAY 10-YR 2-HR RETENTION VOLUME: 1) 2.1 AC-FT FROM SUB-BASIN 144
(Hydrograph identified as OR144)
2) Balance of runoff continues on.
(Hydrograph identified as DT144)

OR144 2.1
0 10000
0 10000

DIV1P DIVERT PALMA PARK FLOWS OVER 350 CFS
DIVERSION REPRESENTS LOSS OF FLOW NOT ACCEPTED BY THE PALMA PARK INLET
DIV1P

0 350 351 615 1000
0 0 L 265 650
HEC-1 INPUT PAGE

..... Yesisnsidess vessDswesoeslssm e o DuenswesOus wseoslsssny #ls s v o s Fe s oo ot
HC144
COMBINE HYDROGRAPHS FROM SUB-BASIN 144 WITH ROUTED FLOW FROM 143

2

DIV2 DIVERT INCHANNEL FLOWS AROUND DETENTION FACILITY



INPUT
LINE

NO.

43

67
62

Il B BN IS N &S B BN BN B B B B B B BN B B .

241
242
243
244

245
246
247
248
249
250
2511
252
253

254
255

256
257

258
259
260

261
262
263
264
265
266
267

268
269
270
271
272
273
274
275
276
277

LINE

278
279
280
281
282

KM
DT
DI
DQ

KK
KM
RS
sv
sv
SE
SE
SQ
SQ

KK
DR

KK
DR

KK
KO
HC

KK
KM
KM
RD
RC
RX
RY

KK
KM
KM
KM
KM
BA
LG
UI
Ul
UI

ID

KK
KM
KM
HC
zZ

DIVERSION REPRESENTS CULVERT (600’ LONG) THRU BASIN CAPACITY=500 CFS

DIV-2
0 325 326 540 860 1280
0 325 325 390 435 500
SITE2 DETENTION BASIN AT SITE 2A & 2B *kkkskkokkkkdkdkkdddddkddhkdk
ALTERNATIVE 1
b STOR 0
0 6.15 13,03 20.61 28.94 40.23 52.86 66.76 81,93 98.83
L0073 117..03
1240 1242 1244 1246 1248 1250 1252 1254 1256 1258
1259 1260
0 0 0 0 0 16 36 50 60 70
75 320
RET-2 RETRIEVE DIVERTED INCHANNEL FLOWS
DIV-2
RET1P RETRIEVE DIVERTED PALMA PARK FLOW
DIV1P
COMB2 RECOMBINE INCHANNEL FLOWS WITH OUTFLOW FROM DETENTION BASIN 2
]
3
RM144
MUSKINGUM-CUNGE ROUTE IN CHANNEL FROM SUB-BASIN 144 THROUGH 145
1) Reach Length = 3000 ft.
+{035 .035 .030 3000 .0073
0 0 36.6 52 64.9 79..8 107.8 107.8
a1 T 7.4 0 0 8.3 8.5 i i B
145S
RUNOFF GENERATED ON SUB-BASIN 145
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.37 mi. Lca= 0.86 mi. S= 242 ft/mi. Kn= .032 LAG= 17.28 min.
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN
.548
.105 .265 567 .210 44 .60
107. 287. 526. 678. 922. 1303. 982. 755 « 568 « 378.
186. 145. 98. 33, 33. 38. 33. 0. 0. 0.
0. 0. 0.. 0. 0. 0. 0. 0. 0. 0.
HEC-1 INPUT PAGE
...... Ao s s s & B os v 5 corat 5 Do vac i w8 x om0 cormiBhin, o wi v mie Biesie: = ws et b & 30 3 s & & made s s & 510
HC145

COMBINE HYDROGRAPHS FROM SUB-BASIN 145 WITH ROUTED FLOW FROM 144
ALSO DETERMINES 10TH STREET WASH DISCHARGE INTO ACDC
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

1408

(--->) DIVERSION OR PUMP FLOW

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




83

90

97

112
107

1315

124
119

144
139

154
148

157

160

170
169

172
173

173

177

184

200
195

203

206

213

v
140RR
v
v
RM140
1418
——————— >  OR141
DT141
HEL @ e, « e i 20t
smmmm - > DVT141
DVT141
1428
------- >  OR142
DT142
s > DVT142
DVT142
EDDLAD s e 5w 50 w0
v
v
DET142
R DVT141
DVT141
DVT142
£ Tea 1y A R S
v
v
RM142
143s
sommmme- >  OR143
DT143
HETAS . 5 5 ws 5 05 208
v
v
RM143
1448

DVT142




E-3: Capacity Quality Control Checks




CALCULATION SHEET PAGE | OF 2

, VIRO NT -
RUST 30 Rl fassaz
CLIENT __FcDM(C . suBJECT hand Check — Prepared By [XCM _ Date Il /22 /94
PROJECT |o* 8t, WAash Basin drain Q,gs Reviewed By Date

Approved By Date

Rasin 2B — 30-in Outle+ w7 Hish Wwater EI = 1260.0

i o Hw 1260
lnv=145.8 T gl ] Inv = 149
CL=400 &
Ay = @ = 4087
=
o ~T need hyo’rauhc Slope +uv cale Vv
v = 48, B% S/z>
n g
S= 1260 -1245.% - 4.2 = 0.029 S’z = 0.7
40¢) 420
2.5\93
VY = 1486 (T) (l?) = HK.Z ﬁ:s
0.013

Q= 49 6)14.2 fps) = 2.8 cfs Checks wy
Flow master Calc,

See followng page.

Rev. 11/94




Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 2b30inch
Comment: Basin 2B - 30-in Outlet w/ HW= 1260.0
Solve For Actual Discharge

Given Input Data:

Diameter.......... 2.50 ft
SlOPC.ecceioscissisis 0.0290 ft/ft
Manning’s n....... 0.013
Depth...eveeeeeeans 2.50 ft
Computed Results:

Discharge....ceeee 69.85 cfs
VeloCitYeececoooosns 14.23 fps
Flow Area....ccee. 4.91 st
Critical Depth.... 2.44 ft

Critical Slope. 0.0258 ft/ft

Percent Full...... 100.00 %
Full Capacity..... 69.85 cfs
OMAX @.94D..ccc... 75.14 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CALCULATION SHEET PAGE 2 OF 2

; ENVIRONMENT & P
R“ST INFRASTRUCTURE PROJECT NO. __ 8923Z
CLIENT _FCDMC suBJECT hand checl = Prepared By DCM  Date N/72 /
PROJECT _Joth S, Wash Basir ars'r 2o S Reviewed By Date ___

ft Approved By Date .

Basm 24 — Z-in Outlet wy High Wakr £] =1260.0

24"% Bipe _Hw 1260

v 1247 | _Inv 1249
C L=120°
A = 3,14 F+%
2%
Q= AV
Calcolate hydraullc 510)36
S = ©0-47 - 2 = 0.1083 s¥z= 0.33

120 120

V = l48¢ (.g)zé (0.33) = 73.7 {ps
O.013

Q= Av = (3.4)(237) = A4 cfs V5 w7 Flowmasiy,

See %\lowm% Rge-




Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: 2a30inch
Comment: Basin 2A - 24-in Outlet w/ HW= 1260.0
Solve For Actual Discharge

Given Input Data:

Diameter.......... 2.00 ft
SlOop€.cceececccans 0.1083 ft/ft
Manning’s n....... 0.013
DEPth. cosscessoass 2.00 ft
Computed Results:
Discharge......... 74.45 cfs
Velocity.scocwenns 23.70 fps
Flow Area......... 3.14 sf
Critical Depth.... 2.00 £t
Critical Slope.... 0.1042 ft/ft
Percent Full...... 100.00 %
Full Capacity..... 74.45 cfs
QMAX @.94D........ 80.08 cfs
Froude Number..... FULL

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: TENTH

Comment: TENTH ST WASH UPSTREAM OF BOX CULVERT

Solve For Depth
Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning’s n......
Channel Slope....
Discharge. cves s

Computed Results:

Depthicecessnssonse
VeloCity.eeecssse
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

5.00 ft

2.50:1 (H:V)

2.50:1 (H:V)

0.035

0.0167 ft/ft
1250.00 cfs

5.98 ft
0.0129 ft/ft

1.13 (flow is Supercritical)

Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: TRAP10
Comment: TENTH ST. WASH DOWNSTREAM OF ALICE AVE

Solve For Depth

Given Input Data:

Bottom Width..... 10.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.0070 ft/ft
Discharge. <« sss 500.00 cfs

Computed Results:

107 3 ; SRR 4.08 ft

VeloCitYe.cunsoss 6.75 fps

Flow Area........ 74.03 st

Flow Top Width... 26.31 ft

Wetted Perimeter. 28.24 ft

Critical Depth... 3.38 £t

Critical Slope... 0.0145 ft/ft

Froude Number.... 0.71 (flow is Subcritical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: TENTH
Comment: TENTH ST. WASH CHANNEL DEPTHS
Solve For Depth

Given Input Data:

Bottom Width..... 20.00 ft
Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning’s Neeesse. 0.016
Channel Slope.... 0.0043 ft/ft
Discharge........ 1250.00 cfs

Computed Results:

Depth...cccceeenn 4.03 ft

VelocitYees swus s 12.91 fps

Flow Area........ 96.86 sf

Flow Top Width... 28.06 ft

Wetted Perimeter. 31.40 ft

Critical Depth... 4.57 £t

Critical Slope... 0.0028 ft/ft

Froude Number.... 1.22 (flow is Supercritical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: TRAP10
Comment: TENTH ST. WASH DOWNSTREAM OF BOX CULVERT
Solve For Depth

Given Input Data:

Bottom Width..... 20.00 ft
Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning’s n...... 0.016
Channel Slope.... 0.0028 ft/ft
Discharge........ 1250.00 cfs

Computed Results:

Depthiis sossssnses 4.57 ft
YaloClEY.us s suesis 11.13 fps

Flow Area..... .w 112.27 sf

Flow Top Width... 29.14 ft

Wetted Perimeter. 32.92 £t

Critical Depth... 4.57 £t

Critical Slope... 0.0028 ft/ft

Froude Number.... 1.00 (flow is Critical)

Open Channel Flow Module, Version 3.21 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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FlowMaster I

User’s Manual
(C) Copyright 1990 Haestad Methods, Inc.

Haestad Methods’ FlowMaster is a powerful, yet easy-to-use
program that automates many of the hydraulics calculations you
perform every day.

All units in the manual’s working equations are expressed in
US Customary for clarity. The equivalent metric units apply in
metric mode. Metric mode is set via the Setup_Units_Metric option.

DISPLAYING HELP WITH <F1> KEY

Every menu and worksheet function has context sensitive help.
To display help on any item, highlight it with the selection bar,
and press the <F1> key.

WORKING WITH FlowMaster I

when a hydraulics option is selected from the "Calculate" menu,
you will be prompted to enter a worksheet name (or select an
existing worksheet if one exists). After the name is specified,
the first of two screens (a worksheet) will be displayed.

Each option in the calculate menu consists of two screens. The
first screen is a worksheet that solves for any given variable.
The second screen computes rating tables. To view the second

screen, press PgDn. To view the first screen again, press the

PgUp key.

Press PgUp
to view Press <Esc> -e=

I I

I I

I I
Screen 1 | to exit. |

I I

I I

| WORKSHEET 1 of 2 |
Press PgDn
to view

Screen 2




Circular Channel -- Kutter’s Equation
SUMMARY

The worksheet lets you enter Diameter, Slope, Manning’s n, Discharge,
and Depth for a circular channel and solve for one unknown using the
Kutter’s formula. This open channel equation will solve for the full
and partial flow conditions and is typically applied in the design of
sanitary sewer collection systems. You can compute Velocity, Capacity,
Flow Area, Critical Slope, Critical Depth, Percent Full, and Froude
Number. You can generate a rating table by pressing PageDown while the
worksheet is onscreen.

INSTRUCTIONS

Select a design unknown by toggling through the "Solve For..."
parameters using the SpaceBar or left/right arrow keys. The
parameters to be computed will be generated when you have input
all other known values. The worksheet will automatically compute
or update the unknown field and all additionally computed
parameters with each modification of any input field in the
worksheet. You may freely change the "Solve For..." parameter and
modify your worksheet values at anytime. You can generate rating
tables which compute the "Solve For..." value against an
incremental range of any one or more remaining parameters by
pressing the Pgdn key. Worksheet values can be optionally saved
for later modification when you exit the worksheet.

ACTIVE KEYS

The following special keys are active while you are in this
worksheet:

F1 - Access Help
F2 - Print worksheet results to printer or screen
F3 - Pop Up Calculator (Lets you make side calculations, the
results of which you can "paste" into this worksheet.)
PgDn - Displays data entry screen for rating table computations
esc - Exits worksheet

WORKING EQUATIONS
All equations are shown using "Calculator" equation notation.

The Kutter’s formula as implemented in this worksheet is,

€1 =1.81/n+ 41.67 + 0.0028 / S (Eq. k1)
C2=1+n/ sqrt(A / WP) * (41.67 + 0.0028 / S) (Eq. k2)
Q = 448.83 * C1 / C2 * sqrt((A / WP) * S) * A (Eq. k3)
where: Q = Discharge (gpm);
A = Flow area (sf)
WP = Wetted perimeter (ft)
FlowMaster I (C) Copyright 1990 Haestad Methods, Inc. Page 5




Channel slope (ft/ft)
Manning’s n

Jn
[}

A and WP are a function of pipe flow depth and are computed using
circular channel element equations (ref. V. T. Chow, Open
Channel Hydraulics, Table 2-1, p. 21). Discharges are computed
explicitly. Other variables are computed iteratively using

the working equation,

1 - Q@*C2/ (C1*A™*sqrt((A/WP) *S) ) =0 (Eq. k&)

Critical depth, DC, is calculated by iteratively varying DC until,

1-(Q%2 * TOP / ( 32.16 * A”3)) = 0 (Eq. k5)
where: TOP = Flow top width

Froude Number, FN, is calculated using the equation,

FN = sqrt(V*2 / (32.16 * A / TOP)) (Eq. ké)
where: V = Velocity =Q / A

Note that FN is undefined for the full flow condition (TOP = 0)
and under full flow conditions a message is displayed. The FN is
a dimensionless parameter which is used to determine flow type.
If FN is less than one for subcritical flow, equals one at
critical flow, and is greater than one for supercritical flow.

Circular Channel -- Manning’s Equation
SUMMARY

The worksheet lets you enter Diameter, Slope, Manning’s n,
Discharge, and Depth for a circular channel and solve for one
unknown using the Manning’s formula. This open channel equation
will solve for the full and partial flow conditions and is an
accepted standard for use in the design of storm drainage and
sanitary sewer collection systems. You can compute Velocity,
Capacity, Flow Area, Critical Slope, Critical Depth, Percent
Full, and Froude Number. You can generate a rating table by
pressing PageDown while the worksheet is onscreen.

INSTRUCTIONS

Select a design unknown by toggling through the "Solve For..."
parameters using the SpaceBar or left/right arrow keys. The
parameters to be computed will be generated when you have input
all other known values. The worksheet will automatically compute
or update the unknown field and all additionally computed
parameters with each modification of any input field in the
worksheet. You may freely change the "Solve For..." parameter and
modify your worksheet values at anytime. You can generate rating
tables which compute the "Solve For..." value against an

FlowMaster I (C) Copyright 1990 Haestad Methods, Inc. Page 6




incremental range of any one or more remaining parameters by
pressing the PgDn key. Worksheet values can be optionally saved
for later modification when you exit the worksheet.

ACTIVE KEYS

The following special keys are active while you are in this
worksheet:

F1 - Access Help
F2 - Print worksheet results to printer or screen
F3 - Pop Up Calculator (Lets you make side calculations, the
results of which you can “paste" into this worksheet.)
PgDn - Displays data entry screen for rating table computations
esc - Exits worksheet

WORKING EQUATIONS
All equations are shown using "Calculator" equation notation.

The Mannings formula as implemented in this worksheet is,

Q = 1.486 * A®5/3 * sqrt(S) / (n * WP"2/3 ) (Eq. c1)

Discharge (cfs);

Flow area (sf)
Wetted perimeter (ft)
Channel slope (ft/ft)
Manning’s n

where:

Q
A
WP
S
n

A and WP are a function of pipe flow depth and are computed using

circular channel element equations (ref. V. T. Chow, Open

Channel Hydraulics, Table 2-1, p. 21). Full pipe flow, slope,

Manning’s n, and discharge solutions are solved explicitly.

Partial (normal) depth, Y, is calculated by iteratively varying Y

until,

1-(Q*n*WP2/3 / (1.486 * A*5/3 * sqgrt(S)) = 0 (Eq. c2)

Critical depth, DC, is calculated by iteratively varying DC until,

1-(Q%2 * TOP / ( 32.16 * A"3)) = 0 (Eq. c3)
where: TOP = Flow topwidth

Froude Number, FN, is calculated using the equation,

FN = sqrt(v*2 / (32.16 * A / TOP)) (Eq. c4)
where: V = Velocity =Q / A

Note that FN is undefined for the full flow condition (TOP = 0)

and under full flow conditions a message is displayed. The FN is
a dimensionless parameter which is used to determine flow type.

If FN is less than one for subcritical flow, equals one at critical
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flow, .and is greater than one for supercritical flow.

Pressure Pipe
SUMMARY

This Worksheet lets you enter Elevations, Pressures, Diameter,
Hazen-William’s C, Discharge, and Length for a circular pipe and
solve for one unknown using Bernoulli’s and Hazen-Williams
formulae. You can compute Velocity, Head Loss, Energy Grades,
and Energy Slopes. You can generate a rating table by pressing
PageDown while the worksheet is onscreen.

INSTRUCTIONS

Select a design unknown by toggling through the "Solve For..."
parameters using the SpaceBar or left/right arrow keys. The
parameters to be computed will be generated when you have input
all other known values. The worksheet will automatically compute
or update the unknown field and all additionally computed
parameters with each modification of any input field in the
worksheet. You may freely change the "Solve For..." parameter and
modify your worksheet values at anytime. You can generate rating
tables which compute the "Solve For..." value against an
incremental range of any one or more remaining parameters by
pressing the PageDown key. Worksheet values can be optionally
saved for later modification when you exit the worksheet.

ACTIVE KEYS

The following special keys are active while you are in this
worksheet:

F1 - Access Help
F2 - Print worksheet results to printer or screen
F3 - Pop Up Calculator (Lets you make side calculations, the
results of which you can "paste" into this worksheet.)
PgDn - Opens page for rating table computations
esc - Exits worksheet

WORKING EQUATIONS

(ALl equations are shown using "Calculator" equation notation.
See Calculator Help for further information.)

Bernoulli’s formula as implemented in this worksheet is,

EG1 = V172 / 2g + P1 * 2.307 + E1 (Eq. p1)
EG2 = V2”2 / 2g + P2 * 2.307 + E2 (Eq. p2)
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EG1 = EG2 + Hf (Eq. p3)

Energy grades @ Locs. 1 & 2,
respectively (ft)

where: EG1, EG2

Vi, V2 = Velocities @ Locs. 1 & 2 (fps)
P1, P2 = Pressures @ Locs. 1 & 2 (psig)
E1, E2 = Elevations of pipes
@ Locs. 1 & 2 (ft)
Hf = Head loss due to pipe friction (ft)
g = gravitational constant

32.16 ft/s/s

The Head loss due to pipe friction is computed using the
basic Hazen - Williams formula and hydraulic continuity,

Q = V*A  (continuity) (Eq. p4)
V = 1.318 * C * R*0.63 * S*0.54 (Hazen-Williams) (Eq. p5)
where: V = velocity (fps)

Q = discharge (cfs)

A = pipe area (sf)

C = Hazen-Williams Coefficient

R = Hydraulic radius (ft)

S = Friction slope (ft/ft)
Substituting,
R =D/4 where: D = Pipe diameter (ft) (Eq. pb)
S=Hf / L L = Pipe length (ft) (Eq. p7)

and rearranging, with unit conversions, yields the final working
equation,

Hf = 10.438 * L * @*1.852 / ( C"1.852 * D"4.87) (Eq. p8)
where: Q = Pipe discharge (gpm)
Hf = Head loss (ft)
C = Hazen-Williams Coefficient
L = Pipe length (ft)
D = Pipe diameter (in)

TIP: Hf = E1 if P1, P2, & E2 are equal to zero.

IMPORTANT NOTE: FlowMaster adopts a flow direction convention
which assumes flow from Location 1 to Location 2 as being
positive. Should computations result in negative head losses,
velocities, and discharges, then you are modeling a reverse flow
situation. This is acceptable computationally, but FlowMaster
will not allow the user to input a discharge which is contrary to
the system direction established by the energy grades at each end
of the pipe. FlowMaster will automatically reverse the sign of
the discharge to conform with the given system pressures and
elevations.
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Trapezoidal, Rectangular, and Triangular Channels
INSTRUCTIONS

Select a design unknown by toggling through the "Solve For..."
parameters using the SpaceBar or left right arrow keys. The
parameters to be computed will be generated when you have input
all other known values. The worksheet will automatically compute
or update the unknown field and all additionally computed
parameters with each modification of any input field in the
worksheet. You may freely change the “Solve For..." parameter and
modify your worksheet values at anytime. You can generate rating
tables which compute the "Solve For..." value against an
incremental range of any one or more remaining parameters by
pressing the PageDown key. Worksheet values can be optionally
saved for later modification when you exit the worksheet.

ACTIVE KEYS

The following special keys are active while you are in this
worksheet:

F1 - Access Help
F2 - Print worksheet results to printer or screen
F3 - Pop Up Calculator (Lets you make side calculations, the
results of which you can “paste" into this worksheet.)
PgDn - Opens page for rating table computations
esc - Exits worksheet

WORKING EQUATIONS

(ALl equations are shown using "Calculator" equation notation.
see Calculator Help for further information.)

The Mannings equation as implemented in this worksheet is,

Q = 1.486 * A*5/3 * sqrt(S) / (n * WP"2/3 ) (Eq. m1)
where: Q = Discharge (cfs);
A = Flow area (sf)
WP = Wetted perimeter (ft)
S = Channel slope (ft/ft)

Manning’s n
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