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1.0 EXECUTIVE SUMMARY

The WLB Group, Inc. was subcontracted by DelLeuw, Cather and Company,
the Outer Loop Management Consultant for the Arizona Department of
Transportation (ADOT), to conduct an offsite hydrology study and
develop alternative drainage design concepts for the portion of the
Quter Loop Highway along 99th Avenue between Buckeye Road and Northern
Avenue. The drainage concept study report is in two parts; Part A
(under separate cover) is the offsite hydrology report and this report,
Part B, is the conceptual design and cost estimates.

The U.S. Army Corps of Engineers' HEC-1 computer program was used to
simulate rainfall-runoff conditions within the study area. Presently,
runoff flows southwesterly and enters either the Agua Fria River or the
Papago Freeway Interceptor Channel, which outfalls into the Agua Fria
River. The study area is complicated by the proposed Paradise
Corridor, the proposed Grand Avenue Expressway, and the Glendale/Peoria
Area Drainage Master Study. Three hydrologic models (cases A, B, and
C) were developed to determine the effects of these features on the
Outer Loop drainage (refer to Part A, Offsite Hydrology for an
explanation of each case).

Two alternative drainage concepts and a recommended p]dn are presented
in this report. 1In each Alternative and the Recommended Plan, Case A
hydrology was used to develop the concept design south of the Grand
Canal and Case B hydrology was used to design north of the Grand Canal.
Preliminary designs and cost estimates were carried out for each
alternative. The alternatives have essentially the same alignment with
and without detention. Alternative No. 1 considers only open channels
with no detention. Alternative No. 2 uses the same alignment with the
" addition of detention basins. The detention in Alternative No. 2
reduces the size of the channels and allows the practical use of closed



conduits to convey the flows to the Agua Fria River and New River. The
recommended plan is a combination of Alternative No. 1 and Alternative
No. 2. The following are the total estimated costs for each.

$ 64,341,000.00
$113,449,700.00
$ 70,592,300.00

Alternative No. 1
Alternative No. 2
Recommended Plan

n



2.0

INTRODUCTION

This is Part B of the offsite Drainage Concept Study for the Outer Loop
Highway between Buckeye Road and Northern Avenue. The study has been

prepared in two parts. Part A - Offsite Hydrology (under separate
cover) addresses the offsite hydrology and the peak discharges that

reach the Outer Loop. This part. Part B - Concept Design, covers the
drainage concepts and their estimated costs.

The purpose of the study is to determine the offsite flows that will
reach the Outer Loop Highway and to investigate alternative conceptual
drainage designs that will protect both the Outer Loop and adjacent
property owners from flooding. This study establishes the peak
discharge that will have to be contained along the Outer Loop and
provides the concept design that will be used in the development of the
final construction documents. In addition, this study will help
determine right-of-way requirements for the proposed drainage
facilities.



3.0 DRAINAGE CONCEPTS

Two alternative drainage concepts and a recommended plan are presented
in this report for the Outer Loop Highway from the Papago Freeway to
Northern Avenue. The two alternatives have essentially the same
alignment with and without detention. Alternative No. 1 considers only
open channels with no detention. Alternative No. 2 uses the same
alignment with the addition of detention basins. The Recommended Plan
is a combination of the concept design for Alternative No. 1 north of
Grand Canal and Alternative No. 2 south of the Grand Canal. The
hydraulic design data and the cost estimates for Alternative No. 1,
No. 2, and the Recommended Plan are presented in Appendix 1 and 2,
respectively.

There were no drainage concepts developed for the reach between the
Papago Freeway and Buckeye Road for the reason that the design of the
roadway in this section is still under study, and it is uncertain what
will be required in the way of drainage facilities. Nonetheless, the
hydrology was developed for this section and is included in Part A -
O0ffsite Hydrology.

3.1 Alternative No. 1 (Estimated Cost: $64,341,000.00)

Alternative No. 1 is a system of open channels that collect flows along
the Quter Loop and convey them to the Agua Fria River along Thomas Road
and to New River along the Grand Canal. The following are descriptions
of the major components of the drainage system.

Refer to the exhibit: Concept Design Alternative No. 1. The exhibit
schematically shows the alignment and calls out the channel top widths.
The design is based on concrete lined trapezoidal channel sections with
2:1 side slopes. The top widths shown are to the top of slope and do
not include setbacks and maintenance roads.



Channel Along the Quter Loop from 1/4 mile South of Northern Avenue to
the Grand Canal

This channel is designed along the east side of the Outer Loop to
collect the overland flows that reach the Outer Loop, between Northern
Avenue and the Grand Canal, and convey them south, to the channel along
the Grand Canal.

The existing land use along this alignment is agricultural.

Channel Along the Grand Canal from New River to the Paradise Corridor

This part of the channel system is designed to convey stormwater flows
to New River along the north side of the Grand Canal. The channel will
carry flows from 3 sources.

1. The flows that are collected in the channel along the Outer Loop
from 1/4 mile south of Northern Avenue to the Grand Canal.

2. The flows that will be collected along the north side of the
Paradise Corridor from I-17 to the Grand Canal.

3. The overland flows that drain to the Grand Canal between the
Paradise Corridor and New River.

The portion of this channel from the Outer Loop east to the future
Paradise Corridor (approximately 83rd Avenue) is proposed to be
constructed at the same time as the Outer Loop for several reasons.
First, it will 1imit the flows that will reach the Outer Loop, south of



the Grand Canal, by collecting the overland flows on the north side of
the Canal. The offsite hydrology was developed assuming the channel
along the Grand Canal would be constructed between the Outer Loop and

- 83rd Avenue (i.e. the drainage area boundary was delineated along the
Grand Canal between the Outer Loop and 83rd Avenue). If the channel is
not constructed. some of the overland flows would be conveyed west in
the Grand Canal and the remainder would flow over the Grand Canal and
south to the Quter Loop drainage system. This would result in an
undersized drainage system south of the Grand Canal.

Second, the City of Glendale is currently planning a park along the
Grand Canal that could be integrated with the proposed channel.

Third, this area is rapidly being developed as residential property and
acquiring the right-of-way for the channel at the same time with the
Quter Loop will mean less disruption and relocation of residences. The
existing land uses along the channel are primarily agricultural with
the exception of the residential subdivision along the north side of
the Grand Canal between 83rd and 87th Avenue.

The drainage channel along the Grand Canal is complicated by a 42 inch
sanitary sewer that runs south in 99th Avenue. The top of this sewer
pipe is approximately 10 feet deep and therefore the proposed channel
is relatively shallow and wide at 99th Avenue to enable it to cross
over the top of the sanitary sewer pipe.

The portion of the drainage channel that outlets into New River was
widened considerably for the last several hundred feet to reduce the
velocity. The channel is envisioned to have an earthen bottom with
grouted riprap for bank protection. Transitions will have to be



designed accordingly. Refer to the exhibit on the following page.

This concept, however, may change depending upon complietion of the
channelization of New River. The Flood Control District of Maricopa
County is currently in the beginning stages of acquiring an engineering
firm to design the channelization plan. They hope to have a firm start
design by March of 1988, with the intention of starting construction by

March of 1989. The Outer Loop drainage channel plans should be
coordinated with the Flood Control District to provide for the drainage
channel outlet into New River. The widening of the channel outlet, to
reduce velocity, would probably not have to be done if New River is
channelized.

The drainage channel design of this section is also affected by an
irrigation outlet channel at the end of the Grand Canal. Half way
between 99th Avenue and 107th Avenue the Grand Canal terminates in a
small reservoir which has an outlet channel that flows north to New
River. The Salt River Project (SRP) needs this channel to allow them
the capability of releasing excess flows at the end of the Grand Canal
irrigation system. However, SRP has stated that if they could use the
Outer Loop drainage channel to drain to New River, the outlet channel
could be abandoned. For purposes of this study, it was assumed that
the outlet channel to the north will be abandoned. In addition to the
Grand Canal outlet channel, there is a Roosevelt Irrigation District
(RID) canal that crosses the proposed drainage channel alignment at the
end of the Grand Canal. The RID canal is presently piped in a 36"
concrete pipe under the Grand Canal outlet channel. It has been
assumed that this 36" pipe will have to be reconstructed as an inverted
siphon under the proposed drainage channel.
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Grand Canal Reservoir Relocation:

There has been some discussion with the Salt River Project about
the possibility of relocating the Grand Canal reservoir to the
east of the Outer Loop Highway. ADOT could then use the existing
right-of-way west of the Outer Loop for the drainage channel;
providing that the relocated reservoir be designed to release
waste water into the Outer Loop drainage channel. See the exhibit
on the following page.

There would be cost savings associated with relocating the bailast
reservoir. The surface area needed for the ballast reservoir is
approximately 200,000 square feet. Assuming 50 foot setbacks, the
right-of-way needed for the reservoir is approximately 250,000
square feet. West of the OQuter Loop, the required right-of-way
for the drainage channel, between 99th Avenue and the end of the
Grand Canal, is approximately 432,000 square feet. The existing
Salt River Project right-of-way covers this requirement except for
about 20,000 square feet. Therefore, if ADOT relocates the
reservoir, they will have to purchase approximately 270,000 square
feet (250,000 + 20,000) of right-of-way which is 162,000 square
feet less than the right-of-way requirement if the reservoir is
not relocated.

This translates into a savings of $730,000 at $4.50/s.f. Right-
of-way savings could even be greater if the ballast reservoir
could be incorporated into the existing right-of-way being
purchased for the interchange between the Quter Loop and Paradise
Corridor.
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The Salt River Project would need to continue service to the
irrigation delivery ditches located on the south and west side of
the existing ballast reservoir. It is estimated that a 36"
concrete pipe could service the west side and a 78" concrete pipe
could service the southern lateral along 99th Avenue. This,
however, would have to be confirmed and coordinated through the
Salt River Project.

The estimated cost for the pipe is as follows:

78" RGRCP L=560"' @ $165/ft.

$192,400.00

36" RGRCP L=2760' @ $69/ft. = $190,440.00
Total $282,840.00
+ 30% Appurtenances &

Contingencies $ 84,852.00
Total $367,692.00

Excavation cost for the new ballast reservoir and the drainage
channel are estimated as follows:

Ballast Reservoir - Depth = 10 ft. Side Slopes = 3:1
Area = 200,000 s.f. Volume = 64,636 c.y.
Cost = 64636 x $2.50/c.y. = $161,590.00

Drainage Channel - Depth = 10 ft. Side Stope = 2:1

Volume = 69,689 c.y.
Cost = 69,689 x $2.50/c.y. = $174,223.00

Total = $335,813.00

-11-



Difference in Cost:

W/Reservoir Relocation W/0 Reservoir Relocation
Right-of-Way $1,215,000 $1,944,000
Irrigation Pipe 367,692 -——
Excavation 335,813 332,916

$1,918,505 $2,276,916

Savings = $358,411

Other benefits from ré1ocating the Grand Canal reservoir include
possible cost savings by reduction and/or elimination of bridge costs
and fill requirements on the Quter Loop, possible benefits to the
Paradise Corridor - Outer Loop interchange, and the possibility of
designing the drainage channel alignment to miss an existing house on
the northwest end of the Grand Canal ballast reservoir.

-12-



Channel Along the Quter Loop from the Grand Canal to Thomas Road

This channel is aligned along the east side of the Outer Loop to
collect the overland flows between the Grand Canal and Thomas Road.

The existing land use along the alignment is almost entirely
agricultural with a few farm homes.

Storm Sewer Pipe and Channel between Thomas Road and the Papago
Freeway

Under existing conditions, the area south of the mid-section point
between Thomas Road and McDowell Road (Encanto Boulevard extended)
drains south to the Papago Freeway Channel. The Outer Loop Highway
alignment between Encanto Boulevard extended and the Papago Freeway was
moved 1/4 quarter mile east of 99th Avenue. This is referred to as
Section 2. The concept design is to collect the flows south of Encanto
Boulevard extended and convey them to the Papago Freeway Channel in a
series of storm sewer pipes. The area north of Encanto Boulevard
extended drains west under existing conditions to the Agua Fria. The
concept design here is to collect these flows and carry them north to
Thomas Road in an open channel. This channel will have to cross over
the 60 inch sanitary sewer independently from the channel coming from
the north along the Outer Loop. The channel coming from the north has
too high of a water surface elevation to enable this channel to flow
into it.

Channel Along Thomas Road from the Agua Fria River to the Outer Loop

This channel serves as an outlet channel for the flows collected along
the Outer Loop between the Grand Canal and Encanto Boulevard extended.
- The channel outfalls into the Agua Fria River approximately 2.5 miles

west of the Outer Loop.

-13-



As was the case with the channel along the Grand Canal, the Thomas Road
Outfall Channel is affected by the 60 inch sanitary sewer in 99th
Avenue and, in addition, two irrigation canals west of 99th Avenue.

The channel is relatively wide and shallow going under 99th Avenue to
be able to cross over the 60 inch sanitary sewer. This shallow channel
section is followed by an abrupt drop to enable the flows to pass under
the irrigation canal that runs parallel with and just west of 99th
Avenue. At this point the channel is approximately 20 feet deep and
remains that deep for 1/2 mile downstream to cross under the RID Canal
which crosses Thomas Road at 103rd Avenue extended.

-14-
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3.2 Alternative No. 2 (Estimated Cost: $113,449,900.00)

Alternative No. 2 uses the same drainage system as Alternative No. 1
with the addition of three detention basins to reduce the size of the

Thomas Road and Grand Canal channels. The detention basins reduce the
peak discharges enough to have large diameter storm sewers replace the

outlet channels along the Grand Canal and Thomas Road.

Refer to the exhibit: Drainage Concept Alternative No. 2. The exhibit
shows the approximate location of the detention basins and comparing
this with the exhibit for Alternative No. 1 will reveal the effect on
the channels along Thomas Road and the Grand Canal.

The following is a description of each detention basin and its effect
on the channel system described in Alternative No. 1. The detention
basin design is based on using 4:1 side slopes with a setback of 50
feet from the property line to the top of slope.

Defention Basin No. 1

Area = 80 acres

Setback = 30 feet

Side Slope = 4:1

Depth = 23 feet

Required Volume = 1033 ac-ft
Depth of Water = 19 feet
Freeboard = 4.0 feet

-16-



Detention Basin No. 1 is an 80 acre basin located between 1320' north
of Thomas Road and 1370' south of Indian School Road. The result of
the basin is a reduction in the required conveyance capacity of the
Thomas Road channel from 3,677 CFS down to 251 CFS, which can be
contained in a 78" concrete pipe. It should be noted that the bottom
of this basin and the invert of the 60 inch sanitary sewer in 99th
Avenue are at approximately the same elevation which would require the
78 inch outlet pipe to be constructed under the sanitary sewer and run
out to the Agua Fria at a relatively flat slope.

Detention Basin number 1 also effects the design of the drainage
channel south of Thomas Road. In Alternative number 1 this channel
flows from Encanto Boulevard extended north to the Thomas Road channel.
The addition of detention basin number 1 would require the channel to
outlet into the basin. The top of the basin is at elevation 1029 +,
while the southern most inlet to the channel at Encanto Boulevard
extended is at natural ground elevation 1027 +. Alternative number 2
calls for a 96" storm drain to be constructed from Encanto Boulevard
extended to Thomas Road. Storm water runoff would be collected and
conveyed north to a large manhole around Thomas Road. A concrete lined
channel will convey flows north from Thomas Road to Detention Basin
number 1. The Detention Basin will then be drained by a 78" storm
drain which flows south back to the manhole. From there storm water
will be conveyed west in a 78" storm drain to the Agua Fria River. Two
60" stubouts have been provided by the Flood Control District of
Maricopa County through the soil cement dike at the Agua Fria River and
will have to be connected to the 78" pipe. Refer to the exhibit,
Concept Design Alternative No. 2.

-17-



To prevent backflow out of the inlet at Encanto Boulevard extended,
Detention Basin number 1 was designed to have a peak water surface
elevation during the 100-year storm of 1025.0 feet. This elevation
provides 2.0 feet of freeboard before water would flow out of the
Encanto Boulevard inlet.

Detention Basin No. 2 and No. 3:

Basin No. 2: Basin No. 3:

Area = 120 acres Area = 100 acres

Setback = 30 feet Setback = 30 feet

Side Slope = 4:1 Side Slope = 4:1

Depth = 18 feet Depth = 20 feet

Required Volume = 1532 ac-ft Required Volume = 1582 ac-ft
Depth of Water = 15.5 feet Depth of Water = 19.1
Freeboard = 2.5 feet Freeboard = 0.9 feet

Detention Basin No. 2 and No. 3 both act to reduce the peak discharges
along the Grand Canal channel. The result is 1) a much smaller channel
between 83rd Avenue and the Outer Loop; sized only to collect the
overland flows that reach the Grand Canal, and 2) a reduction in peak
discharge west of the Outer Loop from 10,868 CFS down to 872 CFS which
can be conveyed in a 120 inch concrete pipe. This 120 inch storm sewer
outlet will require an inverted siphon under the 42 inch sanitary sewer
to completely drain the basin. The invert of the sanitary sewer is
about equal to the invert of the basin. Therefore the outlet pipe has
to go under the sanitary sewer.

=18~



Appendix No. 3 is the HEC-1 input/output for Case A (refer to Part A -
Offsite Hydrology) with the addition of Detention Basin No. 1. Case A
is the existing hydrologic case which is being used for the concept
design south of the Grand Canal.

Appendix No. 4 is the HEC-1 input/output for Case B (refer to Park A -
Offsite Hydrology) with the addition of detention basin No. 2 and No.
3. Case B is the hydrologic model with the Paradise Corridor in place
and conveying flows to the Outer Loop along the Grand Canal. Case B is
being used for the concept design north of the Grand Canal.

-19-
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3.3 Recommended Plan (Estimated Cost: $70,592,300.00)

The recommended plan is a combination of Alternative No. 1 and
Alternative No. 2. The drainage system north of the Grand Canal is
taken from Alternative No. 1 with no detention. The size of the basins
were too large and the length of the downsized conveyance structures
too short to economically jUstify using the detention scheme. The
estimated cost for the system north of the Grand Canal is

$32,689,100 without detention and $75,545,000 with detention. The
predominant factor in the cost differential is the 'right-of-way for the
detention basins. At our estimated cost of $4.50 per square foot, the
right-of-way for Detention Basins No. 2 and No. 3 would cost over 43
million dollars.

The recommended plan south of the Grand Canal is Alternative No. 2 with
detention. The scheme with detention is recommended because it is seen
as being more palatable to the land owners along Thomas Road and the
public in general to have an underground storm sewer in Thomas as
opposed to an open channel. The estimated cost of the two alternative
drainage systems south of the Grand Canal are close enough to disregard
cost as a prevailing factor in the selection. The estimated cost for
the system south of the Grand Canal is $31,654,900 without detention
and $39,008,200 with detention. That is approximately a 23% difference
that could be reduced significantly. If the detention basin right-of-
way was reduced to $2.50 per square foot instead of the $4.50 per
square foot used in the cost estimate. The alternative with detention
would cost $30,936,600.

-21-
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4.0 HYDROLOGY

The hydrologic analysis, which established the design peak discharges,
is summarized in Part A - Offsite Hydrology (under separate cover).

The offsite hydrology report included three cases; Case A, B, and C
which correspond to different assumptions concerning the effects of the
future Paradise Corridor and the future Grand Avenue Expressway. The
concept drainage designs presented in this report are based on Case A
for the Outer Loop south of the Grand Canal and Case B north of the
Grand Canal.

Case A is the existing conditions rainfall-runoff model that assurmes no
Paradise Corridor and no Grand Avenue Expressway. This case was used
for the concept design south of the Grand Canal to make sure that the
Outer Loop has adequate protection in the interim after the Quter Loop
is constructed and before the Paradise Corridor is built.

Case B was used for the concept drainage design north of the Grand
Canal. Case B includes the Paradise Corridor. This case was used
north of the Grand Canal to provide an adequate drainage outfall for
the future Paradise Corridor.

Case C was a model that included both the Paradise Corridor and the
Grand Avenue Expressway as high level facilities. This case was not
considered due to the. fact that the Grand Avenue Expressway will not be
built until some time in the future.

-23-



5.0 DESIGN CRITERIA

The following is the general criteria used in sizing the various
drainage facilities considered in this report. It should be pointed
out that the design is only conceptual; using elevation data from the
USGS quadrangle maps, neglecting minor hydraulic losses at bridges and
junctions, and only considering conflicts with major sanitary sewers
and irrigation canals.

5.1 Design Frequency

The rainfall frequency used for the alternative designs was the 100-
year, 24-hour storm. Peak discharges for both the 50-year and the 100-
year storm were included in the 0ffsite Hydrology report.

5.2 Open Channels

The conceptual open channel design was carried out using normal depth
calculations with the following channel parameters.

Channel Type: Trapezoidal

Side Slope: 2:1

Free Board: 2 foot minimum

Mannings 'N' Value: 0.018 (Gunite Lined)

In areas where the drainage channels cross existing irrigation canals,
the channels were lowered to allow the water to pass under the canal at
normal depth; thereby avoiding a backwater condition. The depth of the
canals and the depth of water in the channels is typically about 10
feet each. Therefore, where the channels cross irrigation canals they
had to be about 20 feet deep to flow freely under the canals.
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The channels were all designed for subcritical flow. The channel
slopes were designed to be less than or equal to 0.75 times critical
slope to keep the flow out of the range of hydraulic instability.

5.3 Detention Basins

The detention basins were designed assuming a 30 foot setback and 4:1
side slopes. The area and depth of each basin is given in Section 3.2
of this report. For purposes of this study the basins were assumed to
be flat across the bottom with no low flow channel. However, low flow
channels will have to be included in the final design to adequately
provide for drainage through the basins.

5.4 Storm Sewer Pipes

The material for the storm sewer pipe was assumed to be concrete (N =
.012). Computations for the energy grade 1ine and hydraulic grade line
are given in Appendix 1. The tailwater elevations for the Thomas Road
and Bethany Home Road storm drains were assumed to be equal to the 10-
year water surface elevation in the Agua Fria River and New River
respectively. These elevations were obtained from the Flood Insurance
Study for Unincorporated Maricopa County.
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6.0 COST ESTIMATE

The estimated cost for each alternative and the recommended plan
includes both the right-of-way costs and the construction costs. The
right-of-way cost was estimated at $4.50 per square foot. The
construction costs were increased by 30% for appurtenances and to cover
contingencies. The unit costs were obtained from DeLeuw, Cather and
Company (Outer Loop Management Consultant). The cost breakdowns for
both alternatives and the recommended plan are provided in Appendix 2.
The following is an explanation of the method of estimating costs for
open channels, detention basins, and storm sewer pipe.

6.1 Open Channels

The estimated cost of open channels includes the cost of right-of-way,
excavation, channel lining, and bridges. Al1l other costs were assumed
to be covered in the 30% increase for appurtenances and contingencies.
The right-of-way width was assumed to be the channel top width plus 20
feet on each side for maintenance.

The excavation costs were estimated using a unit cost of $2.50 per
cubic yard. Concrete channel lining was estimated at $20.00 per square
yard and bridges at $50.00 per square foot. The amount of bridge
construction was determined by assuming a bridge at each mile point and
one for each property owner between the mile points. Typically, there
were 2 to 4 property owners per mile.

6.2 Detention Basins
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The estimated cost of detention basins includes right-of-way and
excavation. The cost of fencing, low flow channels, headwalls, etc.
was assumed to be included in the 30% increase for appurtenances and
contingencies. The excavation costs were estimated at $2.50 per cubic
yard.

6.3 Storm Sewer Pipe

The storm sewer cost was based on mainline concrete pipe cost alone
with a 30% increase for appurtenances and contingencies that was
assumed to cover the cost of inlets, manholes, etc. The following unit
costs were used in the estimate.

Pipe Size (In.) Unit Cost ($/Ft.)
48 98
60 140
78 165
84 180
96 215
120 450
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APPENDIX 1
HYDRAULIC DESIGN DATA



ALTERNATIVE NO. 1



STORM DRAIN DESIGN
ALTERNATIVE NO 1

ENCANTO BLVD. EXTENDED TO PAPAGO INTERCEPTOR CHANNEL

LOCATION STORM ORAIN PROFILE T ENERGY GRADE LINE/ HYDRAULIC GRACE LinE REMARKS
FROH 10 ouggzbr Lf:gzr rLET l}:}a‘rzr PGTH SLOPE Q O‘A- A4 S! Hi YtAl Hm ugf'lgvgkgr guc;LLtﬂ ml/'[t
HOOE | NOOE I'(Fv) [ (P TP LRI LT Wi/ FTilcr ol ORI WFPSIFAWFOIF DR TF T T PN T FT T e py
Encqnto Pouldvard| Exjfended Tp B b e
Papapo Inyerceprfor|Chahnel : e in I-10 Chonnel ).
I-/0\RID (/0200;(/022@ Elev.(1020.0)Is A+

. L 8 . . A ’ g . . TO of I 0 anne
Cramell Canal 110010110120 1008.011610.0| /1000 |.0020 |344| 78 /0.4 |00%43.66 (68 1.65 100968101338 /0080/0”7;:":5“;6;400;‘70(
RID | 1320'(10220) - , |Elev(10220)s A7
Canal|Nor th|1012.0 10240\0010.01/015.3) /320 .0040 (344 | 78 {10.4|00344.83|1.68 I013.68\1018.18\/011.7\1016.5 }';e”o E/’?elg#coc;%

1320'1/1980" \1024.0\10250\1015.3| 10179\ 660 |.0034 | 178 | 60 | 9.1 s 2.¢1129
North| N

— |1018.18102078|/076.5\/019.1
orth

1980 \Encant '
North | 8/vd. 0\/025.0 1027010179 10205 660 0039189 |48 | 7.1 |0192.15| .78

. Hydraulic Grade

Estimated Elevation of RID Canal Invert = 10120 ft. This will have jo be Surveyed for
Confirmation. Design and Pipe Size may change depending on this Elevation.

( ) Ground Elevations in Farentheses are Top of Bank Elevafions from either
the I-10 Channel or +the RID Canal.




CHANNEL DESIGN

ALTERNATIVE NO. 1 (No Detention)

ALIGNMENT ALONG THOMAS ROAD
FROM THE AGUA FRIA RIVER TO THE OUTER LOOP

Concrete Lined Trapezoidal Channel - 2:1 Side Slope)
MINIMUM FREEBOARD OF 2 FEET

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
IGRQUND ELEVATIQON/INVERT ELEVATION] peloIsCHARGE [ManNiNGs[BOTTOM]  TOP | NORMAL [CRITICAL I 0, .yl
FROM T0 OUTLET INLET [OUTLET INLET]-ENGTH|SLO ANNINGS| wiDTH | WIOTH DEPTH | DEPTH
(FT) N | FD) FD) | (FD) lFT/ET] (CFS) n ¢ | (e | FD (F1)  [(FT/sEC)
AGUA FRIA
RIVER 115th AVENUE 993.0 1009.0 993.0 996.4 | 3100 |.0011] 3956 .018 30 74 9.0 6.9 9.2
115th AVENUE 107th AVENUE 1009.0 1017.0 996.4 | 1002.2 | 5280 | .no13| 3896 .018 30 80 8.9 6.9 9.2
Channel 19 ft.Ldeep to get
nder RID Canal Invert Elev)]
107th Avenue  |ROOSEVELT CANAL | 1017.0 1024.0 | 1002.2 |- 1005.0 | 2680 | .o011] 3795 .018 30 90 ‘8.8 6.8 9.1 | of canal = o1 + . o
ROOSEVELT CANAL | 99th AVENUE 1024.0 1028.0 | 1005.0 | 1010.0 | 2640 | .0019) 3744 .018 20 96 8.8 7.9 11.3




Concrete Lined Trapezoidal Channel - 2:1 Side Slope

CHANNEL DESIGN

ALTERNATIVE NO. 1 (No Detention)

ALIGNMENT ALONG OUTER tOOP
BETWEEN THOMAS AND GRAND CANAL

MINIMUM FREEBOARD OF 2 FEET

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
QUND ELEVATION|INVERT ELEVATION PE|DISCHARGE|MANNINGS[BOTTOM| TOP [ NORMALFCRITICAL fye\ oy
FROM T0 OUTLET INLET JOUTLET {NLET LENGTH|SLO MANNINGS| wiDTH | WIDTH| DEPTH | DEPTH
(FT) FM) | (FT) (¢FT) | (FT) JFT/RT]  (CFS) " (FT) | (FPD) (FT) (FT)  [(FT/SEC)
Crown Elev, of 60 in, San-
0SBORN ROAD itary Sewer @ 99th and

THOMAS ROAD EXTENDED 1028.0 1030.0 1016,5 1019,9 1| 2640 20013 § 3687 [k 35 a1 7,8 6.2 9.4 Thomas = 1015.5 + Also
Drop of 6.5 ft. to get

0SBORN ROAD INDIAN SCHOOL under irrigation ditch @

EXTENDED ROAD 1030.0 10320 1019,9 1023.1 1 2640 0012 1 3063 DIR 30 71 7.7 6.0 8.8 99th Avenue.

INDIAN SCHOOL | CAMPBELL AVENUE »

ROAD EXTENDED 1032.0 1036.0 1023.1 -1026.8 | 2640 .0014 | 2401 018 26 62 6.9 5.6 8.8

CAMPBELL AVENUH CAMELBACK

EXTENOED ROAD 1036.0 1042.0 1026,8 1032.8 1 2640 .0023 ] 1650 018 10 47 6.9 6,4 10,0

CAMELBACK MISSOURI AVENUE : Drop of 1.0 ft. at Camel-

ROAD EXTENDED 1042.0 1047.0 1033.8 1038.4 | 2640 .0017 791 018 8 41 6.2 4.9 6.9 back Road.

MISSOURI AVENUH Drop of 2.3 ft. at

EXTENDED GRAND CANAL 1047.0 1056.0 | 1040.7 | 1047.3 | 2640 ] .0025 432 ,018 8 33 3.8 3.4 7.3 Missouri Avenue.

ENCANTO BLVD. Channel will outlet into

channel under irrigation

THOMAS ROAD EXTENDED 1028.0 1026.0 1016.0 1020.0 | 2640 .0015 331 .018 10 46 3.8 2.9 5.8 ditch ® 99th Avenue and
Thomas Road.




Concrete Lined Trapezoidal Channel - 2:1 Side Slope

CHANNEL DESIGN

ALTERNATIVE NO. 1 (No Detention)

FROM NEW RIVER TO THE PARADISE CORRIDOR

ALIGNMENT ALONG GRAND CANAL

MINIMUM FREEBOARD OF 2 FEET

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
TOM| TOP | NORMAL | CRITICAL
UND ELEVATIONINVERT ELEVATION] o\ orils opefoiscrarce|mannimngs| o VELOCITY
FROM 10 OUTLET INLET [OUTLET et |E WIDTH | WiDTH] OEPTH | OEPTH
(F7) (FT) | (FT) (€T} | (FT) JFT/FT] (CFS) " (FT) | (FT) (FT) (FT)  |(FT/SEC)
Earthen channel with
grouted riprap for bank
protection, Channel widened
to reduce velocity into
NEW RIVER 107th AVENUE 1034.6 1035.0 | 1034.6 | 1035.0 500 |.0007 | 10899 .03 200 245 9.3 4.5 5.4 flew River.
GRAND CANAL .
107th AVENUE 1 girieT cuan, 1035.0 | 1058.0] 1035.0 | 1037.8 | 3500 {.0007 | 10899 .18 | 120 165 9.1 6.1 8.6
GRAND CANAL 99th AVENUE 1058.0 1056.0 | 1041.2 ]| 1046.0 | 2400 }.0020 ] 10833 .018 85 140 8.1 7.5 13,2
OUTLET CHAN.
Channel goes over 42 in.
99th AVENUE 91st AVENUE 1056.0 1067.0 | 1046.0 | 1056.6 | 5280 [.0020 | 8570 .018 70 110 7.8 7.2 12,7 sanitary sewer in 99th Ave.
Top of Pine Elev, = 1045.+
87th AVENUE
91st AVENUE EXTENDED 1067.0 1075.0{ 1056.6 | 1061.9 | 2640 |.0020 | 7802 .018 55 97 8.4 1.7 12.9
87th AVENUE | BSth AVENUE TP Of .00 ft. at 87th
EXTENDED EXTENDED 1075.0 1078.0 1062.7 | 1065.4 1320 }.0020 | 7802 018 35 84 10,3 9.6 13,6
85th AVENUE 84th AVENUE
EXTENDED EXTENDED 1078.0 1082.0] 1065.4 | 1066.7 660 |.0020 | 7802 .018 35 84 10.3 9.6 13.6
84th AVENUE Drop of 3.0 ft. at 84th
EXTENDED 83rd AVENUE 1082.0 1085.0 | 1069.7 | 1071.0 660 |[.0020 { 7802 .018 35 84 10.3 9.6 13.6 Avenue Extended
83rd AVENUE PARADISE Drop of 1.6 ft, at 83rd
CORRIDOR 1085.0 1090.0) 1072.6 | 1077.6 | 2500 |.0n20 ] 7034 .018 30 79 10.4 9.6 13.4 Avenue




Concrete Lined Trapezoidal Channel -~ 2:1 Side Slope

CHANNEL DESIGN

ALTERNATIVE NO. 1 (No Detention)

ALIGNMENT ALONG THE OUTER LOOP
FROM GRAND CANAL TO 1/4 MILE SOUTH OF NORTHERN AVENUE

MINIMUM FREEBOARD OF 2 FEET

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
[BOTTOM] TOP | NORMAL [ CRITICAL
IGROUND ELEVATIQN[INVERT ELEVATION], o\ cryfsi opE[o1SCHARGE [MANNINGS| o Te | wioTsl oEPTH | oEpr [VELOCTTY
FROM T0 OUTLET INLET |OUTLET INLET
(FT) (FT) | (FT) (FT) | (e7) JeT/FT] (CFS) n (FT) | (FT) | (FD) T |Fr/sEC)
GRAND CANAL _ IG) ENDALF AVENIIE ) 1056,6 1067.0 1047,0 | 1057 5280 1,0019 3753 ,018 30 £8 1,6 6.7 1.0
ORANGEWOOD Ero: of 4,3 ft. at Glendale
cuenppr e Avenue] AVENVE EXTENDED] o7 0 fyo75.0 | 10613 ) 10673 ] 2640 }.0023 400 018 8 1 13z 3.3 10 venue.
ORANGEWOOD 1/4 MILE SOUTH Drop of 2.6 ft. at Orange-
AVENUE EXTENDED Oé NORTHERN AVE.| 1075.0 1076.0 1069.9 |- 1072.9 | 1320 |.0023 200 .018 8 28 2.6 2.2 2.8 Wood Avenue extended.




ALTERNATIVE NO. 2



STORM DRAIN DESIGN
ALTERNATIVE NO 2
THOMAS ROAD ALIGNMENT

LOCATION STORM ORAIN PROFILE o ENERGY GRADE LINE/ HYORAULIC GRADE LINE REMARKS
FROM | TO SLOPE | @ JOA. | v st [Hi pYU ] Hm Honwrrirr Bl
NOOE | NOOE RIENET TN A VN TEN TS Mt IR ETE T
AGUA  {Detention @ PIPE UNDER
FRIA |Bosn 15320 1.0010 |233 |78 |70 |MK7|256|.77| .77 |9978(10234 10226 | 60" SANITARY
RIVER [No.1 AVE. SEWER.
INV. ELEV. OF
78" Pl NECTED T0 THE Z-60" 4TUB-PUTY BULT BY THE |FLD0D |CONT] SO0UTH SIDE
DISTRI SO CEMENT DIKE. OF DETENTION
BASIN No. |
= t
® OF [THE AGUA FRIA [RIVER 15 9190.0 1006.0°=,
@ 15 AN| AVERAGE| PIPE SLOPE. THE PIPE BLOPES|AT| . 0019 FRGM TH
THE 60" HANITARY SE CROSSING AT 99 AVE.
SLOPES A T, TO THE|AGUA FRIA RIVER.
® | INTHE PGUA [FRIAIRIVER

-




STORM DRAIN DESIGN
ALTERNATIVE NO 2

ENCANTO BLVD. EX.TENDED TO PAPAGO INTERCEPTOR CHANNEL

LOCATION STORM ORAIN PROFILE e e ENERGY GRADE LINE/ HYDRAULIC GRADE LINE REMARKS
FROM | 710 HARAR LA LA, st sLoPE | @ JOA | v I8t Twe 4,0 Hm e
ROOE | NOOE I vy M T D LUFILLE ZENIGF O WFPSIF VD F D F T LD TP L FTV L ey

Encgnto Pouldvard| Exfendéd Tp
Papapo Iniyfercepitor|Lhahnel

Assume W.S.Elevs
1008.0°a? Top of
Pie in T-10 Chonnal |.

I-70| RID \(10206)t0220)

{ { » 4 7. 4 00%d3 8 y i / "7Elev.(1020.0)15 Af
Ehramel) Canal 1001010120 |[?08:0|1010.01 1000|0020 | 344 | 78 /0.4 |00443.66)1.68| 1.68 |100964101338)1008.0\1011.7 Top oF -0 Channe/

Tnvers Elev.=1001.0'

RID | /1320 '{10220)

Elev.(1022.0)Is A%
Canall North 10120 |/0240|10100|1015.3| 1320 0040 | 344 | 78 | 104\t 83(168| —— 0I368\0I818\(011.7|1016.5 Top of RID Canal
1320 11980 \1024.0\ 102501015 3| 10179| 660 | 0039|178 | 60 | 4.1 lw3H2.61l129) — liogs8liozomlroresiiors. 1
North| Norih

1980° \Encanto ' A )
North | Blvd 1025.0|10270\10179110205| 660 |.0039 | 89 |48 | 7.1 [o352.15| 78 - 102078/102288,/019.11021.

o\Hydraulic Gradel.
Line Checks 0.K)"

Confirmation. Design and Pipe Size may change depending on +this Elevation.

the I-10 Channel or the RID Canal.

Estimated Elevation of RID Canal Invert = 1012.0 f7° This will have +fo be Surveyed for

( ) Ground FElevations in Parentheses are 7op of Bank Elevations from either




STORM DRAIN DESIGN

ALTERNATIVE NO 2
ENCANTO BOULEVARD TO THOMAS ROAD

FRLg:ATloTr; i Wﬁ;Ofgﬁ%AlN PROFILE Y e ENERGY c:uoc LINE/ ??Ewﬁ'(cv csioe LilLN[E REMARKS
NOOE | NOOE [S(F T UFT T (F T [T T (ET s ;ggp ?1:.1 ;;1:1:11 g)?r"t': (2?1 T LT LD
S ROAD TOIENCANTO ] NDED ' INV. ELEV. ON
SOWTH SIDE OF
DETENTION |
| PASIN Ne.150062)
Themas |Encante
Road  |BNJ. 10280 [10270]101.4 {10215 |1320 |.00W |33 | 96 | 6.6 o] |5 | .7 FLOW CONVEYED
Edended TO DETENTION.
SIN Ne, |
NOTE] THIS| PIPE rww% PARTIALLY] FULL,




STORM DRAIN DESIGN

ALTERNATIVE NO 2
- GRAND CANAL ALIGNMENT

LOCATION STORM ORAIN PROFILE 1 ENERGY GRAOE LINE/ HYDRAULIC GRADE LINE REMARKS
FROM | TO  BGRPSarri oWy LY SLopE | @ JOA T v [st [ni MAT He RArieRr Bt
NOOE | NOOE [ (¢ 1) T (FTI ] (FT) L L (ET) CFS O EPF DL T LFD LD LEDLED
NEW |Ddedton| (O @ INV. ELEY. OF
RIVER |Basin  [1031.011059.0(1045.011049.0{6000 |.0007 |87V 1120 | (L1 {oozs{j) |19 | 1.9 10419 L0579 |10400|10560|DETENTION
No.% PASIN No.3:10%12,
Delention | Detention PIPE
Basin  |Basin  |1059.0 10850 |1044.0 |1072.0{8500 |.003% {152 |60 |77 |oom|246({ 4 | .9 |l0=88|10834|10519 |1082.5 [UNDER 42" SAN.
No.3 |No.2 SEWER. NV, OF
» DETENTION
'L BASIN No.2410670°,
(D |APPRDXIMATE INVERT OF NEW RIVER].
@ 10-YHAR WsEL| IN NEW [RIVER




(

CHANNEL DESIGN

ALTERNATIVE NO. 2

ALIGHMENT ALONG OUTER LOQP
FROM THOMAS ROAD TO THE GRAND CANAL

MINIMUM FREEBOARD OF 2 FEET

Concrete Lined Trapezoidal Channel - 2:1 Side Slope

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN . REMARKS
B8OTTOM| TOP NORMAL | CRITICAL
IGHOUND ELEYATIQNINVERT aevn:g: LENGTHSLOPE[DISCHARGEMANNINGS| iorht | wioT] DEPTH | “oEpTH - [VELOCITY
oM T0 OUTLET INLET |OUTLET N
£ FO (FT) | (¢FT) &0 | 7D JersEr] (cFs) n () | (FD) | (FD (FT)  |(FT/sEC)
“DET SOUTH TO ) 9] 1320 | .002 825 ) 53 | 5.1 4.4 7.9
gETENT IO SO 10 o 1029 1028 | 1018.3 1020.9| 1320 0 018 10 '
“NORTH 10 Invert Elgv. on North side
DETENTION INDIAN SCHOOL | 1031.0 | 1032.0 | 1020.2 1021.9] 1320 | .0013] 3023 .018 25 6] 8.0 6.4 9.2 ofonetention Basin 41 =
BASIN 41 ROAD g
Moy, CHOOL | CAsBELL MVE. | 10320 | 1036.0 | 10219 | 1026.1] 2600 | .o016] 2401 .18 | 20 61| 7.4 6.2 |5
Orop of 0.7 ft. at
EQ?EEB%DAVE. ESPALE)LBACK 1036.0 1042.0 | 1026.8 1032.8] 2640 | .0023| 1650 .018 10 47 6.9 6.4 10.0 Campbell Avenue Extended.
Drop of 1.0 ft. at
CAMELBACK ROAD | MISSOURT AVE. | 1002.0 | 1047.0] 1033.8 | 1038.4f 2600 | .0017] 791 .018 8 a| 5.8 4.9 | 7.6 |]Camelback Road.
Drop of 2.8 ft. at
Missouri Avenue Extended.
MISSOURI AVE. . ) ) .4 7
MISSOURI GRAND CANAL 1047.0 | 1056.0} 1041.2 1047.8] 2640 | .o025| 432 018 8 IR 3 3




CHANNEL DESIGN

ALTERNATIVE NO. 2

ALTGNMENMENY ALONG NORTH S1DE OF THE
GRAND CANAL FROM THE QUTER LOOP TO THE PARADISE CORRIDOR

Concrete Lined Trapezoidal Channel ~ 2:1 Side Slope)
MINIMUM FREEBOARD OF 2 FEET

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
BOTTOM] TOP | NORMAL | CRITIGAL
QUND ELEVATION{INVERT ELEVATION, ¢\ Gryisi0PE[DISCHARGE [MANNINGS| wiDTH | winTH| DEPTH | septe  [VELOC
FROM TO OUTLET INLET |OUTLET | _INLET
(F7) €N | (eD ¢FT) | (FT) [ET/eT]  (CFS) n (FT) | (¢FD) | (ET) (T [(Fr/sec)
Invert Elev. of Deten-
DETENTION
tion Basin #3 = 1039, +
BASIN # 3 1067.0 ] 1049.4 1055.2 § 315 L0020 ] 3708 018 20 63 8.6 7.8 11.5 z
21st AVENUE 1060-0 Drop of 1.8 ft. at 91st
Avenue.
91st AVENUE 1/2 MILE FAST | 1067,0 1074.0 | j047.5 1062.8 | 26 g0z0] 1850 018 10 48 7.5 6.7 9,8
DETENTION Drop of 3.7 ft. 1/2 mile
1/2 MILE_EAST | BASIN & 2 107a,0 1 1085.0 } 10665 | 1073.1 | 2640 | .q0z5] 925 .018 8 38 5.5 5.0 8.9 east of 91st. Avenue.




CHANNEL DESIGN

ALTERNATIVE NO. 2

ALIGNMENT ALONG OUTER toOP
NORTH OF GRAND CANAL

Concrete Lined Trapezoidal Channel - 2:1 Side Slope)
MINIMUM FREEBOARD OF 2 FEET

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
P | NORMALJCRITICAL
BOUND ELEVATION[INVERT ELEVATION] o\ crilsy opeloiscrance manmnings|ooiord | wio VELOCITY
FROM T0 OUTLET INLET JOUTLET | INLET WIDTH | WIDTH| OEPTH | DEPTH
(FT) (FT} | (FD) (¢T) | ()Y JFT/FT]  (CPS) n (FT) (FT) (FT) (FT) (FT/SEC)
Invert Elev, of Detention
DETENTION GLENDALE Basin #2 = 1039, +
BASIN # 3 AVENUE 1060.0 1067.0 1049.5 1055.6 1 2640 1 .nn23) 3563 n18 20 £2 8.2 1.7 12.0 -
ORANGEWOOD Drop of 5.7 ft. at
GLENDALE AVENUE Glendale Avenue
AVENUE EXTENDEDR 1067.0 1075.0 1061.3 | 1067.4 | 2640 | ,0023 400 201 8 3l 3.7 33 2.0
ORANGEWOOD 1/4 MILE SOUTH Drop of 2.2 ft. at
AVENUE OF NORTHERW AVE{ 1075.0 1076.0 1069.6 | 1070.6 | 1370 [ .0008 200 .018 8 30 3.4 2.2 3.9 | Orangewood Avenue extended.
EXTENDED .




RECOMMENDED PLAN



LOCATION

STORM DRAIN DESIGN
RECOMMENDED PLAN
THOMAS ROAD ALIGNMENT

STORM ORAIN PROFILE ITONM aNm ENERGY GRAOE LINE/ HYDRAULIC GRADE LINE REMARKS
FROM | 10 > SLOPE | Q@ JOA | v [sr [Ht VA, ] Hm  Boryrpir Borrrr
NOOE | NOOE (F1) CFSIL (N IEP DL F I L (FIL LD L(FULIED
ABUA  |Detention @) [©) PIPE UNDER
FRIA |Bosn ms'\uzs 5320|0010 (233 | 78 |70 |mKil2s6|.77| 77 |1978li0z3.4|7970 |i022.6] GO* SANITARY
RVER |Ne.1 | AVE. SEWER.
INV. ELEV. OF |
78" P T0 c@qm—:cr D 0 THE 260" 4TUB-PUTS euﬁu’ BY THE {FLOOD |CONTROL S0UTH SIDE
DISTRI A FRA R CEMENT DIKE. OF DETENTION
BASIN No. |
=000 t,
® OXIMATE RT OF THE |AGUA FRIA RIYER| 15| 990.00.
@ PIPE| SLOPE. THE PIRE SLOPES f\'l‘ POIY% [FROM THE
E 60" |SANITARY| SEWER| CRO9SING AT 99™ AVE.
0T TD THE AGUA FRIA |RIMER]
@ E AGUA FRIA RIVER




STORM DRAIN DESIGN
RECOMMENDED PLAN

ENCANTO BOULEVARD TO THOMAS ROAD

LOCATION STORM . DRAIN PROFILE Y ENERGY GRAOE LINE/ HYDRAULIC GRADE LINE REMARKS
FROM \ T0 g A SN S sLopE | @ JOA. | v [st [ni M40 um Bl SRt
NOOE | NOOE [™(FT} TUFTI L (FT) ) LI mf\mrmtnlmx FT] LFT LED L GETILEED
THOMAS ROAD TO|ENCANTO BLVD. NDED INV. ELEV. ON
SONTH SIDE OF
DETENTION
PASIN No.1=/00b2,
Themts |Encante
Road {BNd. {10280 [102701I01.4 {10215 |1320 |.00l6 3%1 1 26 [66 |00W(L5 |.7 FLOW CONVEYED
Exterded T DETENTION.
PASIN No, |
NOTE:| THIS|PIPE| FLOWS PARTIALLY HULL.
|




STORM DRAIN DESIGN
RECOMMENDED PLAN
ENCANTO BLVD. EXTENDED TO PAPAGO INTERCEPTOR CHANNEL

LOCATION STORM DRAIN PROFILE 3100 2ANN | ENERGY GRADE LINE/ HYDRAULIC GRACE LINE REMARKS
FROM | 70 ~HoSu el s stoPE | @ [OA T v [s1 [ W4T um PelbyrBbRttL KL

ROOE | NOCE I\ TP T D LN TGN I/ Flcrsil GRITFPIFCFDIEDEIETY T TFD LFT) LiFny

Encgnto Pouldvard| Extendéd Tp s
Fapapo Inifercepitor|lhahnel P.pe in I-/0 Chonnel .
I-70| RID |(10208(/0220) ELeuilOZ%%)I; ::7:
Chamel| Canal 1001.0 10120 1008.01010.0| /000 |.0020 {344\ 78 /0.4 100%43.66 (.68 1.68 |/00%641013381/008.0\/011.7 ;nCer:Ekv.f/':w;O/'
RID 1320 '(10220) L Elev(/022.0)Is A4
Canal| North|1012.0 10240\1010.01/015.31 71320 | .0040 | 344 | 78 |/0.4100344.83\/.68 /013.68\1018.18\/011.7\1016.5 }’;C”o £7§5=Cm3%
1320 \1980" \1024.0\10250\1015.3} 10179| 660 |.0032 | 178 | 60 | 9.1 |w2.e1129| — |1018.18l102078)1016.5\1019.1

North\ North

1980 \Encant: ( . ' Hydraulic Grade).
North | Bivd 1025.0\10270|10179]10205| 60 |.0039 | 87 |48 | 7.1 {0342.15| .78 - |1ozotsi02288/019.1\ 102120 #7721 % RN

Estimated Elevation of RID Canal Invert =1012.0 7‘7‘ This will have o be Surveyed for
Confirmation. Design and Pipe Size may change depending on this Elevation.

( ) Ground Elevations in Parentheses are 7Top of Bank Elevations from either
the I-10 Channel or +the RID Canal.




CHANNEL DESIGN

RECOMMENDED PLAN

ALIGNMENT ALONG THE OUTER LOOP FROM
THOMAS ROAD TO THE GRAND CANAL

Concrete Lined Trapezoidal Channel - 2:1 Side Slope

)

MINIMUM FREEBOARD OF 2 FEET
LOCATION CHANNEL PROFILE CHANNEL DESIGN . REMARKS
BOTTOM] TOP | NOR CRITICAL
QUND ELEYATIONINVERT ELEVATION), o\ i 1yylse OPE|DISCHARGE [MANNINGS| winTH | wipTH] DEPTH | DEPTH |VELOCTTY
FROM TO OUTLET INLET |OUTLET _{NLET .
(FT) (FT) | (FT) (FM) | (FT) JFT/FT] (CFS) (FT) (FT) (FT) (FT) (FT/SEC)
DETENTION BASIH | SOUTH TO
i THOMAS ROAD 1029.0 1028.0 1018.3 1020,9) 1320 }.0020 825 .018 | 10 53 | s 4,4 7.9
Invert Elev. on North side
NORTH TO of Detention Basin #1 =
OETENTION BASIN | JNDIAN SCHOOL | 193, 1032.0_| 1020,2 } 1021.0) 1320 Jooma) anza o8 § 25 68 8,0 6.4 9.2 1008 +
INDIAN SCHOOL EQ?EE%EIL) AVE. | 1032.0 1036.0 1021.9 1026.1) 2640 |.0016 ] 2401 .018 20 61 7.4 6.2 ' 9.5
Rrop of 0.7 ft, at Campbell
CAMPBELL AVE. CAMELBACK 1036.0 1042.0 026. venue Extended.
EXTENDED R0AD 1026.8 1032.8] 2640 |.0023| 1650 .018 10 47 6.9 6.4 10,0 |
Drop of 1.0 ft. at Camelback
CAMELBACK ROAD rgﬁégggé AVE. | 1042.0 1047.0 1033.8 1038.4] 2640 |} .0017 791 .018 8 41 5.8 4.9 7.6 Roafi.
Drop of 2.8 ft. at Missouri
MISSOURI AVE, 1047.0 1056.0 1041.2 1047.8] 2640 } .0025 432 .018 8 3 3.8 3.4 7.3 Avegue Extended.

EXTENDED

GRAND CANAL




CHANNEL DESIGN

RECOMMENDED PLAN

ALIGNMENT ALONG GRAND CANAL
FROM NEW RIVER TO THE PARADISE CORRIDOR

Concrete Lined Trapezoidal Channel - 2:1 Side Slope

MINIMUM FREEBOARD OF 2 FEET

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
BOTTOM| TOP NORMAL | CRITICAL
GRQUND ELEVATION[INVERT ELEVATION!, ¢\ ;yyyls( OPE[DISCHARGE MAuumca WIDTH | wioTH| DEPTH | DEPTH |YELOCTY
FROM TO OUTLEY INLET JOUTLET INLET o
(FT) (FT) | (eT) (D | (FT) [FT/FT] (CFS) (FT) | (FT) (FT) (FT) (FT/SEC)
Earthen channel with
grouted riprap for bank
protection. Channel
_ widened to reduce velocity
NEW RIVER 107th AVENUE 1034.6 1035.0 | 1034.6 1035.0 § 500 .0007 | 10899 .030 200 245 9.3 4.5 5.4 nto New River.
GRAND CANAL
107th AVENUE 1 OUTLET CHAN. 1035.0 1058.0 | 1035.0 1037.8 |3500 .0007 | 10899 .018 120 165 9,1 61 1 86
GRAND CANAL 99th AVENUE 1058. 1
QUTLET CHAN. 0 056.0 }041.2 1046.0 |2400 .0020] 10883 .018 85 140 8.1 7.5. | 13.2
Channel goes over 42 in,
sanitary sewer in 99th Ave.
99th AVENUE 91st AVENUE 1056.0 1067.0 | 1046.0 1056.6 {5280 .0020 8570 .018 70 110 7.8 7.2 12.7 top of pipe elev, = 1045, +
91st AVENUE g;ggNgggnus' 1067.0 1075.0 | 1056.6 1061.9 |2640 .0020 7802 .018 55 97 8.4 7.7 12.9
Drop of .80 ft. at 87th
87th AVENUE 85th AVENUE 075. .
EXTENDED £XTENDED 1075.0 1078.0 | 1062.7 1065.4 |1320 .0020 7802 .018 35 84 10.3 9.6 13.6 Avenue Extended.
85th AVENUE 84th AVENUE
EXTENDED EXTENDED 1078.0 1082.0 1065.4 1066.7 | 660 .0020 7802 .018 35 84 10.3 9.6 13.6
Drop of 3.0 ft. at 84th
84th AVENUE
EXTENDED 83rd AVENUE 1082.0 | 1085.0 | 1069.7 | 1071.0 | 660 | .0020] 7802 .018 35 8a | 103 9.6 |13.6 |Avenue Extended.
PARADISE - Drop of 1.6 ft. at 83rd
83rd AVENUE | -CORRIDOR 1085.0 | 1090.0 | 1072.6 | 1077.6 {2500 | .c020] 7034 .018 39 79 | 10.4 9.6 [13.4 [Avenue.




CHANNEL DESIGN

RECOMMENDED PLAN

MINIMUM I'REEBOARD OF 2 FEET

ALIGNMENT ALONG THE OUTER LOOP FROM GRAND
CANAL TO 1/4 MILE SOUTH OF NORTHERN AVENUE

Concrete Lined Trapezoidal Channel - 2:1 Side Slope

)

LOCATION CHANNEL PROFILE CHANNEL DESIGN REMARKS
P | NORMAL | CRITICAL
IGRQUND ELEVATION[INVERT ELEVATION o\ ryls opelpiscrarcelmannimngs|ooi ] wio ELOCITY
FROM 1o OUTLET \NLET |OUTLET INLET LENGTH|SL WIDTH Twm'rn DEPTH DEPTH
(FT) €D | (FrM (€T | (FT) [FT/FT] (CFS) n (eT) ] (FT) (FT) (F1)  |(Fr/sec)
GLENDALE
| GRAND CANAL ) AVENUE 1056,6 1067,0 | 10470 }1057,0 | 5280 oota | 3763 018 30 68 1.6 6.7 11,0
6 gRANGEHOOD D;‘op o{ 4}.\3 ft. at
LENDALE VENUE Glendale Avenue
AVENUF EXTENBED 1067,0 1075.0 | 10613 J]1067.3 ] 2640 ! .0023) 400 ,018 8 al_13.7 3,3 7.0 en v
ChaNsEunoD 1/4 SOUTH OF frop of 2.6 ft. at  ded
AVENUE : rangewood Ave. Extende
EXTENDED OF NORTHERN AVE] 1075.0 1076,0 | 1069.9 ] 1072.9 | 1320 | .0023] 200 .018 8 28 2.6 2.2 5.8




APPENDIX 2
COST ESTIMATES



ALTERNATIVE NO. 1



LOCATION
From To

Encanto Boulevard to
660' south

660' south to
1320' south of
Encanto Boulevard

1320' south to
RID Canal

RID Canal to
1-10 Channel

COST ESTIMATE - ALTERNATIVE NO. 1

SIZE
In.

48

60

78

78

STORM SEWER COST

LENGTH UNIT COST
Ft. $/L.F.
660 98.00
660 140.00
1320 165.00
1000 165.00
Subtotal

Plus 30% (Appurtenances and
Contingencies)

Total

CosT

$ 64.680.00

92,400.00

217,800.00

165,000.00

$ 539,880.00

$ 161,964.00

$ 701,844.00




COST ESTIMATE - ALTERNATIVE NO. 1

THOMAS ROAD CHANNEL - AGUA FRIA RIVER TO THE OUTER LOOP

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST CoST
From To
Agua Fria 115th Ave. Excavation c.Y 65,674 2.50 164.185.00
River Channel Lining S.Y 27,278 20.00 545,555.00
Bridges S.F. 2 @ 3,600 50.00 360,000.00
107,200 50.00 360,000.00
Construction Cost 1.429.740.00
30% (Appurtenances and Contingencies) 428,922.00
Total Construction Cost 1.858.662.00
ROW S.F. 353,400 4.50 1,590,300.00
Total Cost 3,448.962.00
115th Ave. 107th Ave. Excavation cy 136,013 2.50 340,032.00
Channel Lining S.Y 50,658 20.00 1,013,160.00
Bridges S.F. 4 @ 4,000 50.00 800,000.00
1 @ 8,000 50.00 400,000.00
Construction Cost 2.553.192.00
30% (Appurtenances and Contingencies) 765,958.00
Total Construction Cost 3.319.150.00
ROW S.F. 633,600 4.50 2,851,200.00
Total Cost 6,170.350.00




COST ESTIMATE - ALTERNATIVE NO. 1

THOMAS ROAD CHANNEL - AGUA FRIA RIVER TO THE OUTER LOOP

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST

From To

107th Ave. Rid Canal Excavation C.Y. 86.250 2.50 215,625
Channel Lining S.Y. 28,215 20.00 564,300.
Bridges S.F. 16 4,500 50.00 225,000.

Construction Cost 1.004,925.

30% (Appurtenances and Contingencies) 301,478.

Total Construction Cost 1.306.403.

ROW S.F. 343,200 4.50 1,544,400.

.00

00
00
00
00
00
00
00

Total Cost 2.850.803.

Rid Canal 99th Ave. Excavation C.Y. 107,751 2.50 269.378.
Channel Lining S.Y. 30,791 20.00 615,827

Bridges S.F. 2 6 5,300 50.00 530,000.

Construction Cost 1,415.205.
.00

30% (Appurtenances and Contingencies) 424,562

Total Construction Cost 1.839.767.
.00

ROW S.F. 359.040 - 4.50 1,615,680

Total Cost 3.455.447.

00

.00

00
00

00

00

TOTAL COST OF THOMAS ROAD CHANNEL - AGUA FRIA RIVER TO THE OUTER LOOP $15,925.562.

00




COST ESTIMATE - ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Thomas Rd. Osborn Rd. Excavation C.Y. 65,218 2.50 163,044.00
Extended Channel Lining S.Y. 25,353 20.00 507.053.00
Bridges S.F. 18,100 50.00 405,000.00
2 @ 4,050 50.00 405,000.00
Construction Cost 1.480.097.00
30% (Appurtenances and Contingencies) 444,029.00
Total Construction Cost 1,924.126.00
ROW S.F. 319,440 4.50 1,437,480.00
Total Cost 3.361.606.00
Osborn Rd. Indian Excavation C.Y. 49 .575 2.50 123.938.00
Extended School Rd.  Channel Lining S.Y. 22,049 20.00 440,989.00
Bridges S.F. 10 3,550 50.00 177,500.00
187,100 50.00 355,000.00
Construction Cost 1.097,427.00
30% (Appurtenances and Contingencies) 329.228.00
Total Construction Cost 1.426,655.00
ROW S.F. 293,040 4.50 1.318,680.00
Total Cost 2.,745.335.00




COST ESTIMATE - ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Indian Campbell Ave Excavation C.Y. 38,116 2.50 95,290.00
School Rd. Extended Channel Lining S.Y. 19,302 20.00 386,040.00
Bridges S.F. 103,100 50.00 155,000.00
Construction Cost  636,330.00
30% (Appurtenances and Contingencies) 190,899.00
Total Construction Cost 827,229.00
ROW S.F. 269,280 4.50 1,211,760.00
Total Cost 2.038,989.00
Campbell Camelback Excavation C.Y. 25,547 2.50 63,868.00
Ave. Ext. Rd. Channel Lining S.Y. 15,001 20.00 300,021.00
Bridges S.F. 2 @ 2,350 50.00 235,000.00
10 4.700 50.00 235,000.00
Construction Cost 833,889.00
30% (Appurtenances and Contingencies) 250,167.00
Total Construction Cost 1.084.056.00
ROW S.F. 229,680 4.50 1,033,560.00
Total Cost 2,117.616.00




COST ESTIMATE - ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To

Camelback Missouri Excavation c.Y. 19.563 2.50 48,908.00
Rd. Avenue Channel Lining S.Y. 13,104 20.00 262,073.00
Extended Bridges S.F. 2 @ 1,850 50.00 185,000.00
Construction Cost 495,981.00
30% (Appurtenances and Contingencies) 148,794.00
Total Construction Cost 644,775.00
ROW S.F. 213,840 4.50 962,280.00
Total Cost 1.607,055.00
Missouri Grand Canal Excavation C.Y. 12,690 2.50 31,724.00
Avenue Channel Lining S.Y. 10,611 20.00 212.,223.00
Extended Bridges S.F. 2 81,450 50.00 145,000.00
Construction Cost  388,947.00
30% (Appurtenances and Contingencies) 116,684.00
Total Construction Cost 505,632.00
ROW S.F. 192,720 4.50 867,240.00
Total Cost 1.372,872.00




COST ESTIMATE - ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST CosT
From To
Thomas Road Encanto Excavation C.Y. 24,640 2.50 61,600.00
Boulevard Channel Lining S.Y. 14,740 20.00 294,800.00
Extended Bridges S.F. 2 @ 2,300 50.00 230,000.00
Construction Cost 586,400.00
30% (Appurtenances and Contingencies) 175.,920.00
Total Construction Cost 762,320.00
ROW S.F. 227.040 4.50 1,021,680.00
Total Cost 1,784.000.00
TOTAL COST OF OUTER LOOP CHANNEL 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL $15.027,473.00




COST ESTIMATE

ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - GRAND CANAL TO NOTHERN AVENUE

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Grand Canal Glendale Excavation c.Y. 92,365 2.50 230,912.00
Ave. Channel Lining S.Y. 42,787 20,00 855,741.00
Bridges S.F. 3 @ 3,400 50.00 510,000.00
Construction Cost 1,596.653.00
30% (Appurtenances and Contingencies) 478,996.00
Total Construction Cost 2,075.649.00
ROW S.F. 570,240 4.50 2,566,080.00
Total Cost 4.641.729.00
Glendale Orangewood Excavation C.Y. 10,812 2.50 27,030.00
Ave. Avenue Channel Lining S.Y. 9,824 20.00 196,480.00
Extended Bridges S.F. 16 3,100 50.00 155,000.00
2 @ 1,550 50.00 - 155,000.00
Construction Cost 533,510.00
30% (Appurtenances and Contingencies) 160,053.00
Total Construction Cost 693.563.00
ROW S.F. 187.440 4,50 843,480.00
Total Cost 1.537.043.00




LOCATION
From

Orangewood
Avenue
Extended

COST ESTIMATE - ALTERNATIVE NO. 1

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE (CONT.)

To

1/4 mile
South of
Northern

DESCRIPTION UNIT QUANTITY UNIT COST
Excavation C.Y. 3,868 2.50
Channel Lining S.Y. 4,190 20.00
Bridges S.F. 16 1,400 50.00

, Construction Cost
30% (Appurtenances and Contingencies)
Total Construction Cost
ROW S.F. 89.760 4.50
Total Cost

AY

COST

9.670.
83,800.
70,000.

163,470.
.00
.00

49,041
212,511

403,920.
.00

616,431

00
00
00
00

00

TOTAL COST OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE §$ 6.795,203.

00




COST ESTIMATE - ALTERNATIVE NO. 1

GRAND CANAL CHANNEL - NEW RIVER TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COoST
From To
New River Grand Canal Excavation c.Y. 224,741 2.50 561,852.00
Qutfall Channel Lining S Y. 69,210 20.00 1.384,200.00
Grouted Riprap S.Y. 2,778 25.00 69,450.00
Bridges S.F. 10 8,250 50.00 412.500.00
Construction Cost 2 428,002.00
30% (Appurtenances and Contingencies) 728,400.00
Total Construction Cost 3,156.402.00
ROW S.F. 890,350 4.50 4,006,575.00
Total Cost 7,162,977.00
Grand Canal 99th Ave. Excavation C.Y. 133,166 2.50 332,916.00
Outfall Channel Lining S.Y. 38,456 20.00 769,120.00
Bridges S.F. —eeme- 50.00 @ —emmee--
Construction Cost 1,102.036.00
30% (Appurtenances and Contingencies) 330,611.00
Total Construction Cost 1.432.647.00
ROW S.F. 432,000 4.50 1.944,000.00
Total Cost 3,376,647.00




COST ESTIMATE - ALTERNATIVE NO. 1

GRAND CANAL CHANNEL - NEW RIVER TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
99th Ave. 91st Ave. Excavation Cc.Y. 176,000 2.50 440,000.00
Channel Lining S.Y. 67,303 20.00 1,346,060.00
Bridges S.F. 1@ 11,000 50.00 550,000.00
16 5,500 50.00 275,000.00
Construction Cost 2.611.060.00
30% {Appurtenances and Contingencies) 783,318.00
Total Construction Cost 3,394.378.00
ROW S.F. 792,000 4.50 3,564,000.00
Total Cost 6,958.378.00
91st Ave. 87rd Ave. Excavation C.Y. 77,080 2.50 192.700.00
Extended Channel Lining S.Y. 29.776 20.00 595,520.00
Bridges S.F. 109.700 50.00 485,000.00
Construction Cost 1,273.220.00
30% (Appurtenances and Contingencies) 381,966.00
Total Construction Cost 1.655,186.00
ROW S.F. 361,680 4.50 1,627,560.00
Total Cost 3.282,746.00




COST ESTIMATE - ALTERNATIVE NO. 1

GRAND CANAL - NEW RIVER TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
87th Ave. 83rd Ave. Excavation c.Y. 71,679 2.50 179.198.00
Extended Channel Lining S.Y. 26,402 20.00 528,040.00
Bridges S.F. 16 8,400 50.00 420,000.00
Construction Cost 1,127,238.00
30% (Appurtenances and Contingencies) 338,171.00
Total Construction Cost 1,465.409.00
ROW S.F. 327,360 4.50 1,473,120.00
Total Cost 2,938.529.00
83rd Ave. Paradise Excavation C.Y. 62,919 2.50 157,296.00
Corridor Channel Lining S.Y. 23,737 20.00 474,747.00
Bridges S.F.  ----- 50.00 @ ce-me---
Construction Cost 632,043.00
30% (Appurtenances and Contingencies) 189,613.00
Total Construction Cost 821,656.00
ROW S.F. 300,000 4.50 1,350,000.00

Total Cost 2,171.656.

00

~ TOTAL COST OF GRAND CANAL CHANNEL - NEW RIVER TO PARADISE CORRIDOR $25,890.933.




OUTER LOOP COST ESTIMATE SUMMARY

ALTERNATIVE NO. 1

STORM SEWER

THOMAS ROAD CHANNEL - AGUA FRIA RIVER TO THE OUTER LOOP

OUTER LOOP CHANNEL - 1/2 MILE SOUTH OF THOMAS ROAD TO GRAND CANAL

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE

GRAND CANAL CHANNEL  NEW RIVER TO PARADISE CORRIDOR

TOTAL COST ALTERNATIVE NO. 1

$ 701,844.00

15.,925,562.00

15,027,473.00

6,795,203.00

$25,890,933.00

$64,341,015.00




ALTERNATIVE NO. 2



"

80 ACRE BASIN

ROW COST
@ 4 50/S.F.

EXCAVATION COST
@ 2.50/S.Y.

30% CONTINGENCIES
& APPURTENANCES =

CONSTRUCTION COST=

TOTAL COST =

ALTERNATIVE NO. 2

DETENTION BASIN #1

3,484,800 Square feet

$15,681,600.00

1578 Ac-Ft x 43,560 Ft/Ac

$ 6,364.600.00

$ 1,909.380.00

$ 8,273,980.00

$23,955,580.00

68,737,680 C.F.
27 C.F./C.Y.
2,545,840 C.Y.
$2.50/C.Y.



120 ACRE BASIN

ROW COST
@ 4.50/S.F.

EXCAVATION COST
@ 2.50/S.Y.

30% CONTINGENCIES
& APPURTENANCES

CONSTRUCTION COST

TOTAL COST

ALTERNATIVE NO. 2

DETENTION BASIN #2

5.227,200 Square feet

$23,522,400.00

70,262,280. C.F.
27 C.F./C.Y.
2,602,307 C.Y.
$2.50/C.Y.

1613 Ac-Ft x 43,560 S.F./Ac

b3

$ 6,505,767.00

$ 1.951,730.00

$ 8,457,497.00

$31,979,897.00




ALTERNATIVE NO. 2

DETENTION BASIN #3

100 ACRE BASIN 4,356,000 Square feet

ROW COST
@ 4.50/S.F.

$19,602,000.00

EXCAVATION COST
@ 2.50/S.Y.

1663 Ac-Ft x 43,560 S.F./Ac

72,440,000, C.F.
27 C.F./C.Y.
2,683,000 C.Y.
$2.50/C.Y.

x

= $ 6,707,500.00

30% CONTINGENCIES
& APPURTENANCES = $ 2,012,250.00

CONSTRUCTION COST= $ 8,719,750.00

$28,321,750.00

TOTAL COST

TOTAL DETENTION BASIN COST $84.257,200



COST ESTIMATE - ALTERNATIVE NO. 2

STORM SEWER COST

LOCATION SIZE LENGTH UNIT COST  COST
From To In. Ft. $/L.F. $
Thomas Road to
1/2 mile south 96 2640 215.00 $ 567,600.00
Encanto Boulevard to
660' south 48 660 98.00 $ 64,680.00
660' south to
1320' south of
Encanto Boulevard 60 660 140.00 92,400.00
1320' south to
RID Canal 78 1320 165.00 217,800.00
RID Canal to
I-10 Channel 78 1000 165.00 165,000.00
. Subtotal $1,107,480.00
Plus 30% (Appurtenances and
Contingencies) $ 332,224.00
Total $1,439,700.00
Agua Fria River
to Detention Basin
#1 78 15320 165.00 $2,527,800.00
Plus 30% (Appurtenances and
Contingencies) $ 758,340.00
Total $3.286,140.00




COST ESTIMATE - ALTERNATIVE NO. 2.

STORM SEWER COST

LOCATION SIZE LENGTH UNIT COST  COST
From To In. Ft. $/L.F. $
New River to
Quter Loop on
Bethany Home Rd. 120 5600 450.00 $2,520,000.00
Plus 30% (Appurtenances and
Contingencies) $ 756,000.00
ROW Cost 26.0' Wide 5600 4.50 $ 655,200.00
Total $3,931,200.00
Detention Basin #2
to Detention Basin
#3 60 9400 140.00 $1,316,000.00
Plus 30% (Appurtenances and
Contingencies) $ 394,800.00
Total $1,710,800.00

TOTAL STORM SEWER COST

$10,367,800.

00




COST ESTIMATE - ALTERNATIVE NO. 2

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

QUANTITY

LOCATION DESCRIPTION UNIT UNIT COST COoST
From To
Thomas Rd. Detention Excavation C.Y. 12,418 2.50 31,045.00
Basin #1 Channel Lining S.Y. 7,304 20.00 146,080.00
Bridges S.F. 1e 2,650 50.00 132,500.00
Construction Cost  309.,625.00
30% (Appurtenances and Contingencies) 92,888.00
Total Construction Cost 402,513.00
ROW S.F. 122,760 4.50 552,420.00
Total Cost  954,900.00
Detention Indian Excavation C.Y. 23,460 2.50 58,650.00
Basin #1 School Rd. Channel Lining S.Y. 10,520 20.00 210,400.00
Bridges S.F. 10 3,300 50.00 165,000.00
Construction Cost 434,050.00
30% (Appurtenances and Contingencies) 130,215.00
Total Construction Cost 564,265.00
ROW S.F. 142,560 4.50 641,520.00
Total Cost 1.205,785.00
Indian Campbell Ave Excavation c.Y. 39.780 2.50 99.249.00
School Rd. Extended Channel Lining S.Y. 19,116 20.00 382,322.00
Bridges S.F. 102,750 50.00 137,500.00
Construction Cost 619,071.00
30% (Appurtenances and Contingencies) 185,721.00
Total Construction Cost 804,793.00
ROW S.F. 266,640 4.50 1,199,880.00
Total Cost 2,004.673.00




COST ESTIMATE - ALTERNATIVE NO. 2

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

LOCATION 'DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Campbell Ave Camelback Excavation C.Y. 25,547 2.50 63,868.00
Extended Rd. Channel Lining S.Y. 15,001 20.00 300,020.00
Bridges S.F. 2 @ 2,350 50.00 235,000.00
104,700 50.00 235,000.00
Construction Cost 833,888.00
30% (Appurtenances and Contingencies) 250,166.00
Total Construction Cost 1,084,054.00
ROW S.F. 229,680 4.50 1,033,560.00
Total Cost 2,117.614.00
Camelback Missouri Ave Excavation C.Y. 19,563 2.50 48,908.00
Rd. Extended Channel Lining S.Y. 13,104 20.00 262,073.00
Bridges S.F. 2 61,850 50.00 185,000.00
Construction Cost 495,981.00
30% (Appurtenances and Contingencies) 143,794.00
Total Construction Cost 644,775.00
ROW S.F. 213,840 4.50 962,280.00
Total Cost 1,607,055.00




LOCATION
From

To

COST ESTIMATE - ALTERNATE NO. 2

OUTER LOOP CHANNEL

DESCRIPTION

Missouri Ave Grand Canal Excavation

Extended

Channel Lining
Bridges

ROW

- THOMAS ROAD TO GRAND CANAL

UNIT QUANTITY UNIT COST

C.Y. 11,115 2.50
S.Y. 9,955 20.00
S.F. 2 @ 1,500 50.00

Construction Cost
30% (Appurtenances and Contingencies)
Total Construction Cost

S.F. 187,440 4.50

COST

27,788,
.00
150,000.
376,893.
113,068.
.00
843,480.
.00

199,105

489,961

Total Cost 1,333,441

00
00
00
00

00

TOTAL COST OUTER LOOP

CHANNEL - THOMAS ROAD TO GRAND CANAL $ 9.223.500.

00




COST ESTIMATE - ALTERNATIVE NO. 2

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Detention Glendale Excavation C.Y. 42,093 2.50 105,233.00
Basin #3 Ave. Channel Lining S.Y. 19,641 20.00 392,820.00
Bridges S.F. 16 3,100 50.00 155,000.00
Construction Cost 653,053.00
30% (Appurtenances and Contingencies) 195,916.00
Total Construction Cost 848,969.00
ROW S.F. 269,280 4.50 1,211,760.00
Total Cost 2,060,729.00
Glendale Orangewood Excavation c.Y. 10,812 2.50 27,031.00
Ave. Avenue Channel Lining S.Y. 9.824 20.00 196,481.00
Extended Bridges S.F. 10 2,900 50.00 145,000.00
2 01,450 50.00 145,000.00
Construction Cost 513,512.00
30% (Appurtenances and Contingencies) 154,054.00
Total Construction Cost 667,566.00
ROW S.F. 187,440 4.50 843,480.00
Total Cost 1,511.046.00




COST ESTIMATE - ALTERNATIVE NO. 2

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To

Orangewood 1/4 Mile Excavation c.Y. 5,151 2.50 12,878.00
Avenue South of Channel Lining S.Y. 4,894 20.00 97,877.00
Extended Northern Bridges S.F. 1@1,200 50.00 60,000.00
Ave. Construction Cost 170,755.00
30% (Appurtenances and Contingencies) 51,227.00
Total Construction Cost 221,982.00
ROW S.F. 95,900 4.50 431,550.00
Total Cost 653,532.00
TOTAL COST OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE $ 4,225,307.00




Ay

COST ESTIMATE - ALTERNATIVE NO. 2.
GRAND CANAL CHANNEL - OUTER LOOP TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST cosT
From To
Detention 91st Ave. Excavation c.Y. 50,951 2.50 127,377.00
Basin #3 Channel Lining S.Y. 23,592 20.00 471,832.00
Bridges S.F. 14,700 50.00 235,000.00
Construction Cost 834,209.00
30% (Appurtenances and Contingencies) 250,263.00
Total Construction Cost 1,084,472.00
ROW S.F. 324,450 4.50 1,460,025.00
Total Cost 2,544,497.00
91st Ave. 1/2 Mile Excavation C.Y. 26,938 2.50 67,344.00
East Channel Lining S.Y. 15,396 20.00 307,914.00
Bridges S.F. === 50.00 e ———
Construction Cost  375,258.00
30% (Appurtenances and Contingencies) 112,577.00
Total Construction Cost 487,835.00
ROW S.F. 232,320 4.50 1,045,440.00
Total Cost 1,533,275.00




COST ESTIMATE - ALTERNATIVE NO. 2

GRAND CANAL CHANNEL - OUTER LOOP TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST CoST
From To

1/2 Mile Detention Excavation c.Y. 16,867 2.50 42,167.00
East Basin #2 Channel Lining S.Y. 12,185 20.00 243,707.00
Bridges S.F.  =eee- 50.00 @ —--e----
Construction Cost 285,874.00
30% (Appurtenances and Contingencies) 85,762.00
Total Construction Cost 371,636.00
ROW S.F. 205,920 4.50 . 926,640.00
Total Cost 1,298,276.00
TOTAL COST GRAND CANAL CHANNEL - OUTER LOOP TO PARADISE CORRIDOR $ 5,376,048.00




OUTER LOOP COST ESTIMATE SUMMARY

ALTERNATIVE NO.

DETENTION BASIN

STORM SEWER

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

OUTER LOOP CHANNEL - GRAND CANAL TO NOTHERN AVENUE

GRAND CANAL CHANNEL - OUTER LOOP TO PARADISE CORRIDOR

TOTAL COST ALTERNATIVE NO. 2

$ 84,257,200.00
10,367,800.00
9.223,500.00
4,225,307.00

5.376,048.00

$113.449,900.00




RECOMMENDED PLAN



RECOMMENDED PLAN

DETENTION BASIN #1

80 ACRE BASIN

3,484,800 Square feet

ROW COST
@ 4.50/S F.

$15.681,600.00

EXCAVATION COST
@ 2.50/S.Y.

1578 Ac-Ft x 43,560 Ft/Ac

68,737,680 C.F.
27 C.F./C.Y.

2.545,840 C.Y.
x $2.50/C.Y.

= $ 6,364,600.00

30% CONTINGENCIES
& APPURTENANCES = §$ 1,909,380.00

CONSTRUCTION COST= § 8,273,980.00

TOTAL COST = $23,955.580.00

TOTAL DETENTION BASIN COST  $23,955,580.00




LOCATION
From To

Agua Fria River to
Detention Basin #1

COST ESTIMATE - RECOMMENDED PLAN

STORM SEWER COST

SITZE LENGTH UNIT COST  COST
In. Ft. $/L.F. $
78 15320 165.00 $2,527,800.00

Plus 30% {Appurtenances and
Contingencies) $ 758,340.00

Total $3,286,100.00




COST ESTIMATE - RECOMMENDED PLAN

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To

Campbell Camelback Excavation C.Y. 25,547 2.50 63,868.00
Avenue Rd. Channel Lining S.Y. 15,001 20.00 300,020.00
Extended Bridges S.F. 2 @ 2,350 50.00 235,000.00
104,700 50.00 235,000.00
Construction Cost 833,888.00
30% (Appurtenances and Contingenciés) 250,166.00
Total Construction Cost 1,084,054.00
ROW S.F. 229,680 4.50 1,033,560.00
Total Cost 2,117.614.00
Camelback Missouri Excavation C.Y. 19.563 2.50 48,908.00
Rd. Avenue Channel Lining S.Y. 13,104 20.00 262,073.00
Extended Bridges S.F. 2 0 1.850 50.00 185,000.00
Construction Cost 495,981.00
30% (Appurtenances and Contingencies) 148,794.00
Total Construction Cost 644,775.00
ROW S.F. 213.840 4.50 962,280.00

Total Cost 1.607,055.

00




LOCATION
From

Missouri
Avenue
Extended

COST ESTIMATE - RECOMMENDED PLAN

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

DESCRIPTION
To

Grand Canal Excavation

Channel Lining
Bridges

ROW

UNIT QUANTITY UNIT COST

C.Y. 11,115 2.50
S.Y. 9,955 20.00
S.F. 2 @ 1,500 50.00

Construction Cost
30% (Appurtenances and Contingencies)
Total Construction Cost

S.F. 187,440 4.50

COST

27,788.
199,105.
150,000.
.00
113,068.
.00
843,480,
Total Cost 1,333,441.

376,893

489,961

00
00
00

00

00
00

TOTAL COST OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL $10,326,800.

00




COST ESTIMATE - RECOMMENDED PLAN

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
Grand Canal Glendale Excavation C.Y. 92.365 2.50 230,912.00
Ave. Channel Lining S.Y. 42,787 20.00 855,741.00
Bridges S.F. 3@ 3,400 50.00 510,000.00
Construction Cost 1,596,653.00
30% (Appurtenances and Contingencies) 478,996.00
Total Construction Cost 2,075,649.00
ROW S.F. 570,240 4.50 2.,566,080.00
Total Cost 4,641,729.00
Glendale Orangewood Excavation c.Y. 10,812 2.50 27,030.00
Ave. Avenue Channel Lining S.Y. 9,824 20.00 196,480.00
Extended Bridges S.F. 1@ 3,100 50.00 155,000.00
2 @ 1,550 50.00 155,000.00
Construction Cost 533,510.00
30% (Appurtenances and Contingencies) 160,053.00
Total Construction Cost 693.563.00
ROW S.F. 187,440 4.50 843,480.00
Total Cost 1,537,043.00




COST ESTIMATE - RECOMMENDED PLAN

OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST CoST
From To

Orangewood 1/4 Mile Excavation C.Y. 3,868 2.50 9.670.00
Avenue South of Channel Lining S.Y. 4,190 20.00 83,800.00
Extended Northern Bridges S.F. 161,400 50.00 70,000.00
Construction Cost 163,470.00
30% (Appurtenances and Contingencies) 49,041.00
Total Construction Cost 212,511.00
ROW S.F. 89,760 4.50 403,920.00
Total Cost 616,431.00
TOTAL COST OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE $ 6,795,203.00




COST ESTIMATE - RECOMMENDED PLAN

GRAND CANAL - NEW RIVER TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
New River Grand Canal Excavation cC.Y. 224,741 2.50 561,852.00
Outfall Channel Lining S.Y. 69.210 20.00 1,384,200.00
Grouted Riprap S.Y. 2,778 25.00 69.450.00
Bridges S.F. 10 8,250 50.00 412,500.00
Construction Cost 2.428.002.00
30% (Appurtenances and Contingencies) 728,400.00
Total Construction Cost 3,156.402.00
ROW S.F. 890,350 4.50 4,006,575.00
Total Cost 7,162,977.00
Grand Canal 99th Ave. Excavation C.Y. 133,166 2.50 332,916.00
OQutfall Channel Lining S.Y. 38,456 20.00 769,120.00
Bridges S.F. Cm——— 50.00 = -----e--
Construction Cost 1,102.036.00
30% (Appurtenances and Contingencies) 330,611.00
Total Construction Cost 1,432,647.00
ROW S.F. 432,000 4.50 1,944,000.00
Total Cost 3,376.647.00




COST ESTIMATE - RECOMMENDED PLAN

GRAND CANAL - NEW RIVER TO PARADISE CORRIDOR

UNIT QUANTITY UNIT COST COST

LOCATION DESCRIPTION
From To
99th Ave, 91st Ave. Excavation C.Y. 176,000 2.50 440,000.00
: Channel Lining S.Y. 67,303 20.00 1,346,060.00
Bridges S.F. 111,000 50.00 550,000.00
16 5,500 50.00 275,000.00
Construction Cost 2,611,060.00
30% (Appurtenances and Contingencies) 783,318.00
Total Construction Cost 3.394,378.00
ROW S.F. 792,000 4.50 3,564,000.00
Total Cost 6,958,378.00
91st Ave. 87rd Ave. Excavation C.Y. 77,080 2.50 192,700.00
Extended Channel Lining S.Y. 29.776 20.00 595,520.00
Bridges S.F. 169,700 50.00 485,000.00
Construction Cost 1,273.220.00
30% (Appurtenances and Contingencies) 381,966.00
Total Construction Cost 1.655,186.00
ROW S.F. 361,680 4.50 1,627,560.00
Total Cost 3.282.746.00




COST ESTIMATE - RECOMMENDED PLAN

GRAND CANAL - NEW RIVER TO PARADISE CORRIDOR

LOCATION DESCRIPTION UNIT QUANTITY UNIT COST COST
From To
87th Ave. 83rd Ave. Excavation C.Y. 71,679 2.50 179,198.00
Extended Channel Lining S.Y. 26,402 20.00 528,040.00
Bridges S.F. 10 8,400 50.00 420,000.00
Construction Cost 1,127.238.00
30% (Appurtenances and Contingencies) 338,171.00
Total Construction Cost 1,465.409.00
ROW S.F. 327.360 4.50 1,473,120.00
Total Cost 2,938.529.00
83rd Ave. Paradise Excavation C.Y 62,919 2.50 157,296.00
Corridor Channel Lining S.Y 23,737 20.00 474,747.00
Bridges S.F.  ----- 50.00 @ —----e--
Construction Cost 632,043.00
30% (Appurtenances and Contingencies) 189,613.00
Total Construction Cost 821,656.00
ROW S.F. 300,000 4.50 1,350,000.00

Total Cost 2,171,656.

TOTAL COST OF GRAND CANAL CHANNEL - NEW RIVER TO PARADISE CORRIDOR $25,890,900.

00




OUTER LOOP COST ESTIMATE SUMMARY

RECOMMENDED PLAN

DETENTION BASIN $23,956,900.00
STORM SEWER 4,725,800.00
OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL 9,223,500.00
OUTER LOOP CHANNEL - GRAND CANAL TO NORTHERN AVENUE 6,795,200.00
GRAND CANAL CHANNEL - NEW RIVER TO PARADISE CORRIDOR $25.890,900.00

TOTAL COST RECOMMENDED PLAN $70,592,300.00




APPENDIX 3
HEC-1 INPUT/QUTPUT (CASE A WITH DETENTION)
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HAESTAD METHODS
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HEC-1 INFUT

LINE 11 WS VO AR S SO BeverreeTrrerereBiorenesBiianna il

1 1D CASEA1QD 18@-YEAR STORM DATA

z 1D HEC-1 MODEL FOR THE OUTER LOOR DRAINAGE STUDY, PAFAGD FREEWAY TO

3 D NORTHERN AVENUE GECTION., DRAINAGE AREA DELINEATIONS WERE MADE ASSUMING
4 D THAT THE PARADISE CORRIDOR AND GRAND AVENUE EXPRESSWAY ARE BUILT AS LOW
5 D LEVEL FACILITIES, i.e., NO CHANNEL ON THE PARADISE CORRIDOR.
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16 K THE HYPOTHETICAL DATA CARD IS USED TO INFUT STORM RAINFALL DATA COMPUTED
17 KM FROM THE ADDEMDUM TO ADOT'S "HYDROLOGIC DESIGN FOR HIGHWAY DRAINAGE IN
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HEC-1 INFUT
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1.7

@ 77 @
112

fBE



LINE

28
209
=30

211
212
213
214
215

e ro no
[S-G ood
m -4 o

R
Lanlil-~ ¥+

[ I (N

RERBRRER
B

(=3}

ro e no
HEE

e ra
Ly O
=

3o o
BEn
Femas

HEC-1 INPUT

11 SRS VAR AR ANRRY SOu N X - T N - M AT -

KK
KM

KK
KM

LS
p

KK

&=

KK
K

KK
Ku

8
up

KK
Kn

KK
K

LS
up

KK
HM
R

£ri6
ROUTE COMBINED HYDROGRAPH AT CRIG TO CRd6,
oeae  .ez .18 15 2
file
RUNOFF FROM SUBWATERSHED A16,
5. 31
8 81 &
1.91
Crib
COMBINE HYDROGRAFHS AT CRif.
2
£r17
ROUTE COMBINED HYDROGRAPH AT E€R16 TO DET L.
2648 8232 .18 2@ 2
A7
RUNOFF FROM SUBWATERSHED 17.
6.28
2 82 8
2.78
Sy
COMBINE HYDROGRAPHS AT DETIL
2
Ai7A
RUNOFF FROM SUBWATERSHED A1T7A,
. 5@
78
.73
tr17
COMBINE HYDROGRAPHS AT DETI.
2
DETL
STORAGE ROUTING THROUGH DETENTION BASIN 1 TO €R17,
1  STOR e ¢
@ 186 310 437 we 692 827 965
1394
2 162 174 185 136 206 215 224
o
1826 191¢  1@12 1014 1816 1818 feze  jex
1038 '
€019
ROUTE COMBINED HYDROGRAPH AT £E17 TO CP19.
15322 .ed1t .18 £IRC 6.5

1105 1248
233 242
fe24 1028



HEC-1 INRUT ' RAGE 7

LINE Mavesoss P RS L - R S - NS N 1
250 KK A1

251 Hm RUNODFF FROM A13.

252 BA 1.3

£33 t8 75

) 40 L.43

255 KK CP13

256 Km COMBINE HYDRDGRAPHS AT CR19.

257 HC 2

2

iz

s
o



SCHEMATIC DIAGRAM OF STREAM NETWORK

INUT
LINE (V) ROUTING {--—-}) DIVERSION OR FUMP FLOW
NO. {.) CONNECTOR {(——) RETURN OF DIVERTED OR PUMFED FLOW
14 At
y
v
& o)

2 . P
Kt “‘El.ll'l"'l..
v
v

33 £r3
36 . A3
41 xS
v
y
44 )

47 . A4
52 CPvrevennenes
v
y

& £rs
o8 . A5
63 CFerrrnenenns
v
y
66 £re
69 . 6
74 i
y
v
77 £r7



85

R

33

182

@5

11

113

118

121

137

148

143

146

162

52

. A8

CPB.cvesrveanes

. I
(53 R
. X
. v
. v
. £r3s

. »
L] .
. .
- -
. .
[ -
. =
a -
» .

A13



167

178

173

178

181

186

183

203

2té

213

222

7

230

238

208

15 T P

[253 TR

. . At4
. 1350 T

. . S

. 155 |
. v
. v
. £p7

. . 917
. L8 I SR
. . Al7R

. EFtTeavassnannas

. . A13



255 . . 15035 NP

{xx) RUNOFF ALSO COMPUTED AT THIS LOCATION

FEHHH R HR R SRR H RS HERHER R ER R R R R AR RS
* ® * *
%+ FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢ # 4.5, ARMY CORPS OF ENGINEERS ¥
¥ FEBRUARY 1981 ¥ % THE HYDROLOGIC ENGINCERING CENTER #
# REVISED 14 JUN 85 ¥ * £&3 SECOND STREET t
* * ¥ DAVIS, CALIFDRNIA 35616 *
* RUN DATE: Thu 14-JAN-1988 * & *
¥ TIME: 88:33:22.72 ¥ * (316) 756-1184 DR {FTS) 448-3285 &
* * H %
FHHHHEHHH R O R O HO HHHHHHH OO R |
CASEAL0R 108-YEAR STDAM DATA

HEC-1 MODEL FOR THE OUTER LOOP DRAINAGE STUDY, PARAGD FREEWAY TO
NORTHERAN AVENUE SECTION. DRAINAGE AREA DELINCATIONS WERE MRDE ASSUMING
THAT THE PRRADISE CORRIDOR AND GRAND AVENUE EXPRESSWAY ARE BUILT AS LOW
LEVEL FRCILITIES, i.e., NO CHANNEL ON THE PRRADISE CORRIDER.

710 QUTRUT CONTROL VRRIRBLES

IFRNT 5 PRINT CONTROL

IRLOT 2 FLOT CONTROL

&senl €. HYDROGRAPH PLOT SCALE

T HYDROGRAPH TIME DATA

N IN 6 MINUTES IN COMRUTATION INTERVAL
IDATE 2EKRYBE STAATING DATE

ITIng 1292 STARTING TIME

NG 248 NUMBER OF HYDROGRAPH DRDINATES
NDDRTE 23MAYES ENDING DRTE
NDTIME 1154 ENDING TIME

COMPUTATION INTERVARL @, 1@ HOURS
TOTAL TIME BASE 23,99 HOURS

ENGLISH UNITS
DRAINAGE ARER SGUARE MILES
FRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORASE VOLUME ACRE-FEET
SURFACE ARER ACRES
TEMPERATURE DEGREES FAHRENHEIT
8.h INDEX STORM NO. i
STRM 3.7t PRECIPITATION DEPTH
TRDA 2.93 TRANSFOSITION DRAINAGE AREA
3 F PRECIPITATION PATTERN

2.00 2.0 a.% 2,02 0.00 8. 0 8. 08 a.0d 0.0 2.8
0.88 2, 08 0.0 2. 00 0.08 2. 02 8.00 8. 80 8.0 &8
.00 2.0 2.0 o. 08 8.2 2.0 Q.0 8. o0 2. 20 .0
o 0. 00 0. 02 .00 - Q% 8. 02 0.9 0.0 0.0 2, %8
a.00 0.2 0.0 8,8 2.0 0. 00 8.® 2.8 2.00 2. 00
2.0 2. %0 8™ .0 8.0 8.0 Q. R 8.02 8,8 2. 08
.00 2.3 2,8 2. 00 0.00 0. 008 (2 9,00 0. 00 2.0
2. 88 8.0 8. 02 &, 00 .00 8.0 2.1 8. 81 2. &, 81
2.8 .01 .o 2.1 2.1 .2 & 1 & 0.e1 .o



1@ D

3

1t Jd

(¥

i

e.a1 -
a. o1
¢.82
Q.28
8. 82
e.o1
8. 81
o.et
¢. %
2.8
2.0
2.0
2.8
.M
2, 0@

2. ¢t
g.0!
9,82
8.18
0. 02
e.01
2.01
0. 21
2.0
2,00
2,22
9. 22
2, 08
2. &4
2.2

INDEY STORM NO. 2

TR
TRDA

3.66
16,02

PRECIPITATION PATTERN

0. 02
e.e
.M
8.e¢
2. 08
¢.02
2.0
. e
2.1
e
2. 81
8. ez
&.26
2.2
0.8
2.
2,01
2.0
a.0
a2
.o
e. 00
2.0
0.

@,
0.0
2.0
a8
8. 0@
2.0
2. 02
8.0
2.1
e.et
0. &1
8 82
.17
@, 82
e
2. 81
@.981
2. 00
8. 02
2,00
2. 0@
2.0
8. 02
8. 08

INDEX STORM NG. 3

STRY
TRIA

2,02
&, 0
2.8
2. 8¢
g.®
2,02
2.0
e, 02
a.8!
€01
2,01
.82
8.2
2.0z
2.t

. PRECIPITATION PATTERN

a.ad
Q.82
2.0
2. 8¢
2, 82
2, o
2. 08
2. 84
2.1
2. 81
2.2
e e
2. 16
2. 82
a.Mm

8. 81
.
8,82
8.12
8.8
2.1
8.8t
8. 81
8.8
8.
. a8
0. 02
8. &
9.0d
0.

FRECIPITATION DEPTH
TRANSPOSITION DRAINAGE ARER

2. 02
8.0
8.0
8.0
9.02
.
8. %
8.0
8.8t
2.9
8.t
.82
e 12
8,02
0. &t
2. 91
&.:
8.0
0. 0
2.8
¢. 0
. éa
8. o
8.8

2.0
0. 0¢
2.0
2.2
2.2
2. 08
2. 08
2.91
2.1
8. 81
.
. ez
8.12
2.8
am

.91
8.81
8.9z
2,18
8,82
2.0
2,81
0.02
8. 82
8.
8.00
2.02
0.8
8.08
e, 22

o, 02
8, 00
8.00
2.0
8.20
. o2
0.0@
2. et
8.0t
g.et
0. 01
8.3
2.10
8,82
2.2
8.91
2.0t
0. 22
&, ¢
&, 02
8.0
2. 02
2. 82
e. 20

2 FPRECIFITATION DEFTH
\ TRANGPOSITION DRAINAGE AREA

.08
8,00
0,02
0. 90
2. 08
e,
2,80
3.91
&.01
8.9t
2.1
8.93
2. 10
e.a2
Rt

8.8t
0.02
8.83
8.83
8.01
o.a
2.8t
2.0
8.0
0. 00
B.20
0.00
¢.00
2. 08
8. 00

. o0
8.0
8.0
8.0
2.8
8. 88
g.00
2. 81
8.0l
2,01
0.02
2.93
2.43
8.91
8.2
2.4
e.01
2.08
8,00
2. 02
0. 02
2.0
2.00
8. 2

o0
9.0
2,00
2. 00
2.0
a.e@
2.09
2.81
2.¢1
8.81
0.82
8,83
.03
2.91
*_ At

g.a1
€. &
e 1!
2.82
g.01
8.01
&. 91
2. 00
8.0
2.0
2.8
2.02
2.0
8. g
&, 0

.0
8. 00
9.08
8. 0
2. %
2. 0%
Q.0
8.0t
0. 21
8.0t
o,
a1
.82
2.e!
2.&
¢, 01
0. 00
8. 08
2.00
2.0
2.00
e e
2.0
. o

0.00
2. 00
2.0
e, 22
.00
2.02
2. 00
2.8
2. 81
2.9t
2. 82
2,11
.63
2,01
A

8. 81
8. 82
2.13
.82
8.0t
2.2
8.01
2.:
3.8
2.0
2. e
2.0
8.0
e.00
2.0

.82
e, %
oL :
8.
2.0
0.0
8.8
e, a1
e.a1
2.
a.e
2.13
2.82
&1
2.81
2.2t
8.0
2.0
8.0
0. %2
9. 00
2. 00
0.8
8.2

e,
e,
2. 00
2. 08
8. 00
2, 02
0. o0
8.8
9.1
&
Qe
8.13
8.2
2, &1
ARt

88!
2.2
a.21
8.02
2.9t
2.21
0.81
8. 00
2,08
8.00
0.9
2.0
2.8
0.0
8. %

.22
8,
8. 00
e,
0.2¢
2. 02
8.0
.
8.1
e.01
2.
8,20
8.2
LR
2. 8!
2,01
2.00
8, 02
8. a2
2. 02
0.0
2.00
2. 20
8. o

2.8
2. 8¢
0.0
8. a2
8.8
8.0
8. 20
&
2.1
2.2
Q.82
8.18
8.8
8.21
a1

e.el
2.8
8.44
¢.&
.01
2.01
8,01
.00
8. 02
2.0
8.0
2.00
8.08
8.0
8.8

.
.
0. 08
8,82
e. 80
8. 02
2.08
g
.01
2.9t
@02
8,41
8.02
2.1
2.8
8. a1
€.
&,
0. o2
8.2
2.04
@, 2
2.00
8.2

Q.0
2,22
0.0
0.0
2.0
8.22
2.00
e, a1
a.
2, &
@. 22
8.38
8. 02
2,21
a./m

2.0t
2.¢1
2. 80
0.2
2.0
8. 21
e
8.
e. 2
0. 8¢
e
2.00
2.0
8. e

2.0
0. 08
0. 0
2. 0@
0. o
R
2.
2, &1
2. ¢1
2. 81
Q.82
.75
e.02
2. &1
2.2
2.&
2. %
2.0
2,02

o d.e

0. 00
2. 0@
8. 2

2. 02
2. %@
2. 02
2.0
2.
2,02
.00
2. 81
Q. 81
&
@. &
@7
Q.82
e.01
am



12 JD

3R

13 Jp

ERS

8. @1
2.4
e. e
2.8
2.0
¢.0
& 02
.00
2. 02

2ol
2.91
8. 08
8.2
o. 0
2.3
8. 00
2. &
0. 0

INDEX STORM NO. 4

STRM
TRDA

3.5
3. :

FRECIFITATION PATTERN

2.
@, &
2.8
0.0
a.™
2. 00
0.0
Q.8
@&
2.4
o. 81
&2
e.23
@0
2.1
2. 21
8.1
&, 02
Q.02
.
0.2
¢. e
2.2
@, o

2.0@
2.2
2.0@
e. 02
o. 00
.02
oo
2.81
a.t
8. 21
2. 21
8.
2. 15
8. 02
2.01
a1
g.a1
2. 00
@.02
&,
. &
8. 22
2.2
2. 00

INDEX STORM ND, ©

STRY
TRDA

3.56
48, M@

PRECIFITATION FATTEAN

2.2
e,
2,00
2,02
2.0
2.2
2.8
2.1
2.
2.
.
2.2
8,22
8,2
2.8
&, 81
&
e.a1
2.0
Q.02
Qa3

2. 0@
g.2
2,02
2. 02
2. 00
2,0
0.2
e
2.1
2.01
2.21
2,23
2. 14
2. 02
2.81
2.2
2.1
2, 2
8.0
8.0

[v o)

e
g.e1
2.0
0.0
2.9
0.2
e. %
2.00
8.0

PRECIFITATION DEPTH
TRANSROSITION DRAINAGE AREA

2.2
8.0
2.0
. 8¢
0. %
2. 08
2. 00
e
2.21
2.8t
8.1
8.83
2.2
a2
2.1
e.et
.01
¢ &
Q0
8, %
.M
e. e
2.00
8,3

PRECIPITATION DEPTH
TRANSFOSITION DRRINAGE ARER

9. 00
2.8
2,08
.02
2.0
e &
8. a2
e, &
2,21
e.e1
2.
2.3
8.12
2,92
2,21
.21
.
8. 02
0. 02

2,82
3 23

28!
2.01
2.2
2.08
8,
2.0
.92
0.0
0.0

2.82
.e@
2.00
8. e
2. 00
2.0
0. 00
'
el
0.1
2,01
2,83
8.12
8.9
o.¢1
2. 91
0.2
2,02
2.2
2.
2.8
0. 0@
2. 00
8.2

0. 08
8.2
2.00
0. 08
&, 02
2,02
2. 0@
2.
2.0t
a2t
&. 8!
' 'X]
2. 1@
a8
2. 21
a.ef
&
0. 02
2. @
2, 0

a on

2.0
a.at
2.2
2.a
. o
.8
8, o2
Q. 00
@ o

2.00
&, e
0.8
2,20
2. 00
8. o2
2.0
2.8
a.a
8.8
0.82
2,12
2.02
(2]
2.0
&, 01
&0
2. 02
2.0
2. 02
2. %
Q. 0
2.
8.0

e.62
9.00
0. 00
2.0
2.09
.08
2.2
e
.1
'R H
.82
8. 12
2.03
2.21
2.8
8.91
Q.0
8.0
2 08

2. @2
0 o

8.91
2. &1
0. 02
2.0
0,08
8.8
2,08
0. &
8.0

2. 02
2,00
2.0
2. 00
2.8
2. 02
2,00
2.8
2.8
2. 81
2.0
2,11
2.23
2. 81
e
2.1
.21
2,00
2,88
e, 0@
2,22
¢, 8
2. o2
2.2

2, 6
2,02
2.0
¢, 0@
0. 0@
2. 0@
2. 02
2,21
.81
2.0
8. 02
2. 11
2.43
&, 21
2.01
2, a1
2.01
2, 0
2.8
Q.22

a ;r

8.0t
9. 01
8. 00
2.0
2.8
2.8
2. %
9. 00
8. e

8. 00
8. e
@. a0
8.0
9. 02
2.0
Q. 00
2.8
.01
e.o1
2.8
&, 13
2.83
2.9
2.8
8. i
2.
2,02
. ¢
&
2. 82
8.
2. 02
a. e

2.0
e. 2
8. ;R
(XY
2. 02
¢. 2
2.0
2.8
a. 21
¢.0!
e.&
2.13
8.83
8.8t
8. 01
2.1
a1
2.0
0.0
g.a

@ a2

8.01
8.0
.00
8. 00
8. %2
[
a.e
a.:
8.0

2. 02
2,00
2. 08
2,08
0.00
0, ¢e
2. 00
2 &
0. 81
2. 01
8.¢2
2.47
2.2
a8
e,
2. 21
2.
@, 02
2. 2@
2,02
2,62
2,02
&, 0
2, 00

2, %
2.2
2. 00
&,
0. 08
8.8
2. 01
8.8
.
e8!
e.&
8,17
8.8
a.91
.81
2, 81
8.2
2.
2. 00
8, e

X O3

.61
2.00
0.8
0.0
2.9
g
8.8
0.2
8. 8

2.0
2.2
2. o0
e. @
@, 00
8.8
2. 00
2.1
2.8l
2, 21
2.0
2.3
.0
2.1
.01
0.81
a.e
8.0
€. 80
2.2
2,00
2.9
2.
2.

2. &
2, 0
2. 00
g, 20
0.02
2.0
.81
8.21
.o
&
2.2
8. 34
2,02
2.1
.81
a.81
a8
2,08
2. Q0
2,08

a o

0.01
2.0
(N
2. Q0
8. 00
8.2
2. 00
.

2. 00
2.00
2. ¢
2, 00
2.0
e, e
2. @1
2.81
a2
2.9
8.&
&.66
8. ez
8.
8.2
&
2. ¢d
2. 00
@, 0d
2. 00
& @
2,08
e.®

2. 00
&,
2. &
2.0
2.0
&,
a0l
2,21
.21
2,21
2,92
2,63
2.8
2,81
2.4
2.1
2. 81
2.08
2,00
2.a2

3 Ak



e% e
OPERATION STATION
HYDROGRAM AT Al
ROUTED TO e
HYDROGRARH AT 2
2 COMBINED AT o
ROUTED TO cP3
HYDROGRAPH AT A3
2 COMBINED AT cr3
ROUTED 10 £r4
HYDROGRARA AT )
2 COmBINZD &7 s
ROUTED T2 g
HYDROGRAPH A7 <]
& COMBINED AT CrS
ROUTED 1O £re
HYDROGRARH AT <3
2 COMBINED AT 5
ROUTED TO €7
HYDROGRAM AT a7
2 COMBINED A7 7
ROUTED TO Cron
ROUTED 70 crs
HYDROGRAPH AT A8
2 COmBINED AT £n
ROJTED TC e
LYDRDnRSE &7 e
< COmBINED A7 [Ree]

vt Vet o ot LY

8.0 6.0 0.8 e 0.8

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

PEAL  TIKE OF AVERAGE FLOW FOR MAXImMUM PERIOD
FLOW FEM 6-HOUR 24-HOUR 72-HOUR
2731 14,40 1522, 433, 439,
2730, 14,40 15¢8. 436. 436,
2623.  14.60 1568, 457, 457.
5232, 14.58 3831, 883. 843,
5038, 14,50 331, 882, ga2.
2279. 14.6Q 1345, 393. 393.
7315, 14,59 4233, 1257, 1257,
7314, 14,60 42’34 1295, 1255,
2605, 14,20 1638, Ky 37e.
5383 36,5 Su7l 18 1ed
3376, 14,02 5478 1553, 1538,
1132, 13.7@ f18. 143, 143,
10107, 14,30 i 1728, 1726.
ee. 1450 5312 1725, 1725,
1274, 1.3 4R, 124, 124,
12331, 14,50 6275 1838, 1838,
10527, 14,5 6271, 1834, 1834,
874, 13.20 234, 8z, 8z.
187%, 143 6315 1393, 193,
18788, 14.94 6314 1906, 1396,
187681, 14.3R 6512 1984, 194,
718, 12.9@ 183. a2, 5.
18876, 14.3R 6641 1350, 1350,
18671, is.6@ pouk, 1545 1345
3. 1w 38 K 3.
10673, 14,6Q 6661. 1353, 1953,

Ca

6.9

BASIN
ARER

7.45
7.45
.79
15.24
15.24
6.78
21.%

21.9%

3.19
32.93

30,93

ro
o
o

33.16

e W

(X ]

LASL L]
STAGE

e

Tine OF
MAX STAGE



HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROBRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COWBINED AT
ROUTED T0
HYDROGRARY AT
ROUTED B
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
HYDRDERACH AT

2 COmBINED AT

2

A9B

cr3

€

A2

£r13

fAll

13

fi13

M3

Ale

Cris

A4

€r14

Cr14

cri8

At8

cr18”

AIS

€r16

A1

16

or17

M7

&7

A17a

cri7

176.

176.

164,

337.

10699,

1389.

1184,

1260,

1134,

1417,

3363,

3705,

6783,

6763.

416,

6734,

791,

786.

1821,

2401,

23%.

1632

12,49
12,58
12.48
12.58
12.50
12.58
12.58
12.0
14,60
13.60
15.1@
13.8@
13.1¢
14, 1@

14,9

15.00

15.1@

12.88

15.19

13.29

13.38

14,8

13.72

13.78

15, 00

14,20

12.92

14,10

15,

135.

15.

1169.

1163.

1840,

2168,

4,

4

A,

16.

197,

166.

15.

161,

134,

207,

1852,

5.

23.

1871

74,

73.

A,

4,

4.

8.

16.

16.

1967.

166.

153.

161,

134,

287.

1871,

74,

73.

ro
n
1A

656.

.8

8.8

e.19

.19

8.19

Q.37

Q.37

36.39

3.14

3. 14

3. 39

3.3

4,10

10. 54

11,62

22.16

22.16

7.8

7.9

6.20

13.36

2,50

13.86



. ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

£e4 NORMAL END DF HEC-1 %4

£r19.

19

cr19

233,

a33.

23.2¢

23.7¢

13.5¢

13.9¢

231,

a3

187.

341,

143,

$2.

Se.

143,

13.86

13.86

1.3

15.18

1623.21

23.78



APPENDIX 4
HEC-1 INPUT/OUTPUT (CASE B WITH DETENTION)



FEERFR R R R R R R R R AR RN LR EREEEE R E RN ER R E R LR R RN AT RS

* * * *
+ FLOCD HYDROBRAFH PACKASE (HEC-1) ¢ * UG AWMY CORPS OF ENGINEERS ¥
* FEBRUARY 1961 ¥ # THE HYDROLOGIC ENGINZERINS CENTER #
* REVISED 14 JUN 85 ¥ 4 603 SECOND STREET ®
¥ ¥ * DAVIS, CALIFDRNIR 35616 *
* RUN DATE: Mon @7-DEC-1387 # ¥ ¥
¥ TIME: 14:17:24.88 ¥ ¥ (91B) 756-1104 UR (FTS) 448-3285 +
* + ¥ *
FEHE RO RO R R HORHE RO R R

X OXXXNXKX XXXXX X
X XX X X XX
X X X X X
XNXXXX XXX X 19490 S
X X X X X
X X X X X X
X XoOXXXXXeK  Xxxxx XXX

THIS FROGRAM REPLACES ALL PREVIOLS VERSIONS OF HEC-{ KNDWN AS HEC! (JAN 73}, HEC15S, HECIDB, AND HECIKW.

THE DEFINITIONS D VARIABLES -RTIMP- AND -ATIOR- KAVE CHANGED FROM THOGZ USED WITH THE 1973-G7YLE INFUT STRUCTURE,
THE DEFINITION OF -AMSKH- ON RM-CAHD WAS CHANGED WITH REVISIONS DATED 28 SoP 81, ThE VERSION RELERSED 31JANSZ
CONTAINS NEW DFTIONS ON RL AND BR R=CORDS, AND ADDS THE ML RcCORD. SZE JANUARY 1385 INPUT

DESCRIPTION FOX NEW DEFINITIONS.

13 FULL MICRO-COMPLTER IMPLEMENTATION :::
N By: John R. kaestad HEH

a
.
.
IR R R R R R R R R R R R R R R E R R A T

HRESTAD McTHGDS

37 Brookside Read * Waterbury, Cormecticut Q€785 (2Q3) 753-9800



LINE

O Lt B La MO e

1@
11
2
13
14

[

3 Fo T
<

[N
w

RN

o

HEE-1 INPLT PaG=

3 - A PP S AP TP PP P L TIPS A 1@
itH CASEB192. DET 1@2-YEAR STORM DRTA
ID HEC-1 MDDEL FOR THE OUTER LODR DRAINABE STUDY, PARAGD FREEWAY 7O

4] NORTHERN AVENUE SECTION. DRRINAGE AREA DELINEATIONS WZR: MADE ASSUMING
41} THRT THE FARARDISE CORRIDOR CHANNEL IS IN PLACE ARD GRAND AVENLE IS A
1D LOW LEVEL FACILITY. DETENTION PROVIDED ON THE PARADISE CORRIDOR
D AND THE DUTER LOOF.
#DINGRAM ‘
I BISJUNERS  1o0@ {0
10 S
Jb .03
FH .71 1,40 2,40  2.84 2.8 318 348 3.7
Jo 1@
Jb o0
JD K
I 49
KK B!
Kn SUBWATERSHED 1 IN THE OUTER LOOF DRAINAGE STUDY.
KM THE HYFOTHETICAL DRTA CARD 15 USED TD INPLT STDRY RAINFALL DATA COMAUTED
KM FROM THE ADDEMDU% TO ADBT'S “HYDROLOGIC DESIGN FOR HISHWAY DRAINAGE IN
K ARIZONA" APRIL 1375,
BR 3.8
LS 0 86 2
w182
KK gre
K ROUTZ FLOW FROM SUBWATERSHED & {B1) TO CONCENTRRTION RJINT 2 (CR2).
R 5262 .eQ0%% QM8 3@ 1
KK B2
KM RUNOFF FROM SUBWATERSHED 2,
3.4
LS 8 87 L
b 1.52
KK g
K COMBINE HYDROGRAFHS AT €32,
HE 2
KK cr3
K RBUTE COMBINED HYDRUGRACA AT CR2 7O C-3.
RK 52fe .0Q@%% 018 12 2
KK B3
Kn RUNDFF FROM SUBWATERSHED 3,
BA 354
L8 @ 85 ¢
4 1.56
KK CR3
K COMBINE HYDROGRAPHS AT £°3.
HC é

(8



LINE

45

47

& e

i

CHEY

cn
[ -]

70
7t
72
73
74

75
76

78
79
g

a1
82
83
B4
85

§ TP PR < A PP A -

KK
KM
RK

KK
K
BA
LS
up

KK
KM
HC

KK
KM
RK

HK
KM
BR
LS
up

KK
KM
HC

KK
KM
RK

KK
K
BA
L5
iy

KK
K
HE

KK
K
RK

KK
K
BA
LS
up

HEC-1 INPUT

CR4
ROUTE COMBINED HYDROBRAPH AT CR3 TO CR4,
5082 L9195 .18 12
B4
RUNOFF FROM SUBWATERSHED 4.
4,00
2 86 2
1.56
Ersy
COMBINE HYDROGRAFHS AT CR4,
2
€rs
ROUTE CPMBINED HYDROGRAFH AT £R4 TO £RG,
o528 .edl4 ,018 12
BS
RUNOFF FROM SUBWATERSHED S.
3.19
@ 73 ('
1.65
£rG
COMBINE HYDRDGRAFHS AT LPS,
2
gre
ROUTE COMBINED HYDROGRARH AT CRS TO Cro.
Sced  .eal6 LB 13
B6
RUNDFF FROM SUBWATERSHED 6.
2.23
' 84 8
1.2
CFo
COMBINE HYDROGRAPHS AT LF6.
5
iy
ROUTE COMBINED HYDROGRAPH AT CR6 70 CF7.
S8 .ok Wb 15
87
RUNOFF FROM SUBWATERSHED 7.
1.47
2 84 8
1.17

ny



LINE

2RI BISR

b

(3] [*v]
S8gRE

1eQ
'
182

103
184
183

18
197
ied
183
112

i
112
113

114
113
118
117
118

113
1ea
121

bk Bt s B pea
n o no
[, e S R (Y

o Mo
o

Ib..

HK
KM
HE

KK
Kn
Knt
RK

KK
RK

KK
K

LS
up

KK
K

KK
K
RK

Hi
Kt
BA
L8
up

KK
K

KK
K
BA
L35
th

KK
KM
RK

KK
K
BA
Ls

HEC-1 INPUT

T T - NP A 1)

Cr7
EOMBINE HYDROGRAPHS AT €F7.
2
traa
ROUTE CONBINED HYDROGRAPH AT CR7 TO CPB. FRIST TD TRANSITION AT
CPBA THEN 70 CPs.
30 .ge23  .218 15 2
£ra
1480 0228  .@i8 25 2
BB
RUNOFF FROM SURWATERSHED 8.
1. 13
8 78 8
.83
£ra
COMBINE HYDROGRARGHS AT CP8.
5
£r9
ROUTE COMBINED HYDROGRAFH AT £R8 70 CR3.
Scae  .edeB  LwiB 25 <
B3
RUNOFF FROM SUBWATERSHZD 9.
.28
& 78 2
.57
Cry
COMBINE HYDROGRAFHS AT €74
z
B3
RUNOFF FROM SUBWATERSHED FiC,
933
78
.43
CraE
ROUTE FLOW AT P32 70 CPSE.
B6Q  LBQ43 012 CIRC 5
B35
RUNDFF FROM SUBWATERSHZD BOR.
.233
78
43

PAGE

3



HeE-1 INRUT POGE 4

LINE 11 SRR PO AR SO ORI U - Uy /AP - N B {
127 KK CPIB
128 K ADD HYDROGRARHS AT CP3E.
123 HC 2
138 KK CP3R
131 Kn ROUTE FLOW FROM CPIE TO CR3A,
132 RK 132 043 12 CIRC 6.5
133 KK B3R
134 K RUNOFF FROM SURWATERSHED B3R,
135 B .18
136 LS 78
137 up .43
138 KK O3
133 KK ADD HYDROGRAPHS AT CRIA.
142 HC 2
14 KK £r3
142 Km ROUTE FLOW FROM CPI8 7O CPS,
143 K 1e0@ .@@3 @2 EIRC 5.5
144 KK cra
143 KM COMBINE HYDROGRAFHS AT €P3.
146 HC 2
147 KK B2
148 K RUNDFF FROM B2@.
143 BA L5
15 L8 77
151 up .77
152 KK orat
153 KM ROUTE FLOW TO CP21.
154 RK  66F@ .@015  ,eif 15 2
155 KK B21
138 Kt RUNOFF FROM SUBWATERSHED Bzi.
157 B 3.61
158 LS ¢ 8i 4
153 e 1,98
162 KK CR21
161 KM ADD HYDROGRAPHS AT CP2L.
162 HC 2
163 KK gpaz
164 KM ROUTE FLOW FROM CR2{ TO CR22,

e

165 RK 5280 .¢@z23 012 25



LINE

166
167
168
163
17

in
172
173

174
173
176
177
178

173
182
181

la2
183
184

183
186
187
188
183

13
151
152

133
194
195
1%
197

n ¥ [av]
Gt FQ e S o

A
i

206
207
208

IDheerecedesiceaeBesenroedeccarastbonssseeTesenaecPrarassalasnarasloananssde,
KK B2

KM RUNOFF FROM SUBWATERSHED 22.

BA 557

LS 2 a3 2

ud 2.3

K& CR22

K COMBINE HYDROGRAPHS RT CR2Z.

HC 2

KK BeZR

KM RUNDFF FROY SUBMWATERSHED B22A,

EA L5

{8 78

un .73

KK Cpaze

K COMBINE HYDROGRAPHS AT CR22,

HE 2

K LR35 i

KM ROUTE F.DW FROM £P22 70 CR2G.

RK 14502 .Qdi4 @12 35 b
KK gia

K RUNOFF FROM SUBWATEASHED (2

ER 3,83

LS 2 83 4

v 1,59

KKk Rt

KM ROUTE FLOW FROM CRIQ TO CPII.

RK 5282 .d@08 Q13 15 2
KK Bit

KM RUNOFF FROM SUBMATERSHED 11,

BR 389

LS 2 &5 '

i .53

KK OF1y .

K COMBINE HYDROGRAPHS AT Litl.

HE 2

KK LRIz

Kn ROUTE COMBINED HYDROGRAPH AT CRII TO CPiZ.
R G282 .@@@8  .Ri8 15 P
KK Bi2

KM RINJFF FROM SUBWATERSHED 2.

BA 316

L3 ) 85 2

b 164

HEC-1 INRLT

L'

PRGE

wn



LINE

23
218
211
ete
213
cih
215

217

234

fu
L)
wn

ra
[#X}
o

o)
<

ra o ra
[2rI ]
(W v )

o
> B
o

242
243
244

ID..

KK
KM
BA
LS
Up

KK

& X

KK
KM
RS
sv
53
3

HEC-1 INRLT

YIS P APPTTE. TP R, N TP N - RE .3..

£riz
COMBINE HYDRDGRPHS AT CRIZ2,

2

€r13
ROUTE COMBINED HYDROGRAPH AT CRIZ TO CR13.
602 .eR035 .18 15 2
B13
RUNDFF FROM SUBWATERSHED 13.
1.8
2 ] 2
1.24
£re3
COMBINE HYDROGRARHS AT CP13,
2
£r14
ROUTE COMBINED HYDROGRAPH AT CPI3 TO CR14.
g7eR  .eR27 .18 2 2
Bi4
RUNDFF FROM SUBWRTERSHED 14,
.71
2 86 ¢
.85
£ri4
COMBINE HYDROGRAPHS AT CR14.
é
DETZ
ROUTE COMBINED HYDROSRAPH AT CRi4 TO DETZ.
9cee .8034  .u0i8 o 2
B3
RUNDFF FROM SUBWATERSHED 23.
1.96
2 a2 ¢
1,35
DETZ
COMBINE HYDROGRAPHS AT DETZ.
2
PET2
STORAGZ AOUTING THROUGH DETENTION EBRSIN 2 TO £F23
1 5TOR ' 8 :
2 186 375 568 764 94  ti67 1374 1585
8 3 9 152 152 182 152 152 152

ies7 1063 1871 1073 fa7s @77 (@79 18 1083

1793
152

1@8s

FAGE

6



HEC-1 INPUT PAbz

LINE IDeeesesedonsesneBoonacesBeorensstorseeesSoasnenaBooenecsTusrcnerBuioneraBianana i
251 KK DET3

252 KM ROUTE FLOW AT £P23 TO DETA.

253 RC 9420 .2023 @12 CIRC g
254 KK EIS

o5 KM RUNOFF FROM SUBWATERSHED 15,

26 BA 5.3

257 LS @ 83 2

258 b 1.69

259 KK DET3

260 KM ROUTE FLOW FROM COI5 TO DET3.

261 R 31680 .@027  .ooe @ )
262 KK B13

263 KM RUNIFF FROM SUBWATERSHED 19,

264 B 523

265 LS ¢ 8o 2

266 w2z

267 KK DET3

268 KM COMBINE HYDAOGRAPHS A7 DET3.

269 i 2

210 KK DET3

a7t KM COMBINE HYDROBRAFHS AT DETZ.

212 HE 2

273 KK B17

274 KM RUNOFF FROM SUBWATERGHED 17.

275 BA 314 -

278 LS ) 83 )

277 Wb 163

278 KK CPiB

273 KM ROUTE FLOW FROM CR17 T0 CPi8.

280 RK 26400 @025 .22 ) 50
281 KK Bi6

282 KK RUNDFF FROM SUBWATERSHED 16.

283 B 3.3

284 LS ) 81 2

285 W 163

286 KK £pid

2687 KM ROUTE FLOW FROM CRI6 TO CO4E.

288 R 26400 0025 o000 2 )
289 KK B18

3 K RUNGFF FROM SUBWATERSHED 18,

291 B 410

232 L§ 2 gz 2

233 2.



302
3a1
32

3a3
304
305
386
37
38
303
318
31

L L < A T TTTTS: AP - Ny A

KK
Km
HC

KK
KM
K

KK

"KM

HC

KK
KH
RS
sv
sV
eQ
58
3
SE

KK
KM
RK
11

HEC-1 INPUT

£ri8

COMBINE ROUTED AND RUNOFF HYDROGRARHZ AT CRIS.

3
DET4

ROUTE COMBINED HYDROGRPAH AT CR18 TO DETA.
o8 .ee23 Le18 30 2
CR19

COMEINE HYDROGRARHS AT DETA,

2
DET3

STORAGE ROUTING THROUSH DETENTION BASIN 3 70 CRiA.

1 STOR @ 2 ‘

2 154 319 463 631 73 966 1134 1307
1683

8 5@ 150 3o 452 508 611t £35 768
838

1833 1044 1843 1045 1047 1043 1301 1853 1@35
1059

LF2h
ROUTE FLOW FROM CP13 TO CR24,
5600 L0008 .@12 CIRC 12

PRGE 8

18

1484

837

1857



INPUT
LINE

NOD.

%

31

34

37

64

&7

78

78

81

86

SCHEMATIC DIAGRAM OF STRIAM NZTWORK

{V) ROUTING

{.) CONNECTOR

Bi

v
£pz
. Bz

v
R

. B7
EFTeieisancnes

{---)) DIVERSION Ox PUMP FLOW

{(—~-) RETURN OF DIVERTED OR PUMPED FLOW



83

33

108

1e3

106

11t

114

13@

138

141

144

147

162

163

166

v
£rea
)
v
£ra
. B8
EPB.rveercnnnss
v
)
£r
. B3
EPSisicacnaneas
. B3
. v
. v
. £
. B3H
. PGB erernnnnas
. v
v
. £e3n
. B3
. P vervieacaes
. v
. v
. £r3
27
. B2a
. v
. v
. £p2t
. . 521
. 503 P
. V
. v
. erae
. . Bee



in

174

185

132

193

198

201

284

203

[N
[y
(X

re
—
wn

223

231

237

ra
L~
ra

v
-
o

™
&

CP22iecsenanss

P22 cinaninns

Bezh

. Bit

L5 X
v .

\J
Cri4

. Bi4

. B23

DETEeisesvananns

<

< < O

DET3



253 . . . DET3

262 . . . . B19

[\
"~
~
.
L)
.
o .
b
.
.
.
.

27 . . DET3.ceveivnnnn,

261 . . . Big
. . . . v

286 . . . . CriB

283 . . . . . Bi8

234 . . . EPIB.vsaesasssrsanvsorssisns
. . . v
. . . v

237 . . . DET4

30 . . (235
. . v
. . v

383 . . DET3
. . v

312 . . gras

{#x%) RUNOFF ALSO COMPUTED AT THIS LOCATION



FEEERERERER R RN F R TR R R R R R R REE

FERRUARY 1981
REVISED 14 JUN 85

RUN DATE: Mon @7-DEC-1987
TIME: 14:17:56.7¢

st W Wk ¥ kW s W

FLOGD HYDROBRAPH PACKAGE (HEC-1)

W K ok M s N W

FERHHEEEE R HPHOOHE R

CRSEB1@d. DET

183-YEAR STORM DATR

FRERRRNRRERERRERRRERRRER R AR AR ERREHE

U.S. RaMY CORPS DF ENGINEERS ]
THE HYDROLOGIC ENGINEERING CENTER #
693 SECOND STREET ¥

DAVIS, CRLIFORNIA 35616 ¥

*

¥

)

(316) 756-1184 OR (FT5) 448-3285

L I R R

FHRRREE R AR R R R R R R R RN R R R AL R

HEC-1 MODEL FOR THE OUTER LOUP DRAINAGE STUDY, FARAGD FREEWAY TO
NORTHERN AVENLE SECTION. DRAINAGE RREA DELINEATIONS WERS MADE RSSUMING
THAT THE PARADISE CORRIDOR CHANNEL IS IN PLACE AND BRAND AVENLE IS A

LOW LEVEL FACILITY.

PND THE OUTER LDOP,

8 I DUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

Loy 8 PLOT CONTROL

G5CAL 9. HYDROGRAPH FLOT SCALE
VALUE EXCEEDS TABLE IN LOGLOG 24, 00006 8. 21667
VALUE EXCEEDS TRBLE IN LOBLOG 24, 20006 8. 2i667
VALYE EXCEEDS TABLE IN LOGLOG 24, 20006 8. 21667
VALUE EXCEEDS TABLE IN LOGLOG 24. Q226 2. 01687
VALUE EXCEEDS TABLE IN LOGLOG 24, W06 2. 91667

1) HYDROGRAPH TIME DATA

N IN

ITIHE
NG

NDTIME

24, Q020
24, 20020
24, 00002
24, 00002

24, dovde

& MWINUTES IN COMPUTATION INTERVAL
IDATE 15UNEBS  STRRTING DATE

1208 GOTARTING TIME

308 NUMBER OF HYDROGRAPH ORDINARTES
NDDATE 16 86 ENDING DATE

1754 ENDING TIME

COMPUTATION INTERVAL @, 1@ HOURS
TOTAL TIME BASE 23,9 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
BURFACE AREA
TEMPERRTURE

9 Jb INDEX STORM NO. 1§
STRH
TRDA

SGUARE MILES

INCHES

FEET

EURIC FEET PER SECOND
RCRE-FEET

RERES

DEGREES FAHRENHEIT

3.7 PRECIPITATION DEPTH

8.93 TRANSPOSITION DRAINAGE AREA

18 PI PRECIPITATION PATTERN

DETENTION PROVIDED ON THE PARADISE CORRIDOR



i1 Jp

10 Pl

12 1

18 Pl

. U LR L)
8. o 2.0
2.2 9.8
8. % 8.8
Q.0 0.0
0.0 8.0
2,0 0.0
0.08 . 08
2.8l 8.61
8. 01 8.8
2.1 2.81
8. 91 8.8
2.8 8.28
8.82 9.82
a.a 8. 21
8.9t 8.0t
2. @1 8.1
0. 80 8. %
2.0 0. 00
2.8 0.9
8. 0.0
0. % LR
2, 8.0
¢ 8 8. %
INDEX STORM NO. 2
STRM 3.66
TRDAR 10,99
PRECIPITATION PATTERN
2.0 LK
2, 02 0. 82
2,08 0.
0. % 2. 8¢
Q.90 8. 02
0. & 0. o
2.0 0.900
8.0 0. o
2. 21 8.1
8. 91 8.9
2,01 2.01
8.8 8, 82
8.75 2.20
8. @2 8. a2
2.1 2.1
. 2! 8.8t
¢, 01 0.01
2.0 0. &
2.0 2. o2
2.0 8. 00
2.0 0. a0
2,0 0. e
o, & 0. 00
0. 8.0
INDEX STORM NO. 3
STRM 3.62
TRDA 2e, 0@

PRECIPITATION PRTTERN

0.0
.00
2.2
.2
2.0
0, 00

a. 82
0. o
0.02
0. 82
2.
2,0

. 00
8. o
0.8
.00
0.0
8. 8
8.0
8.00
0. 81
.91
e. ot
8.02
8.18
8.02
2.1
2.
a.8!
8. 0
0. 00
0,8
8. 0
8. 0¢
0. 00
8.0

PRECIPITATION DEPTH
TRANSFOSITION DRAINAGE AREA

2.00
8. %
2. 00
0.0
2. 2
0. 08
2. 02
0. e
0.1
8.
2. 81
8.2
8.17
8.2
2,01
2.9t
8.0i
8. 0
8.,
8.9
9. 02
0.0
0.0
0. 80

PRECIPITATION DEFTH
TRANSFOSITION DRAINAGE RREA

0.00
8. 02
2.8
8.0
2. 82
0,09

Ca O
8. o2
0. 00
8. e
0.2
0. 08
9. 00
8.0
8.01
8.0t
2.1
8.02
a.1e
8.2
8.21
.81
0.0!
0.00
0.00
9, o2
0.00
8.0
0.0
0.8

8.2
0. o
0. 08
2.62
¢. 00
8. 02
0. 02
8, e
8.1
2,01
a.al
8.2
2,12
8. 22
2.0t
8.81
.01
. a2
2. 00
0.2
2.0
9.0
0.e
0. 02

2. 00
2,00
0. 02
. 82
0. @
0. 08

e X
0.2
0.04
8.0
2.,
8.0
0.0
R
a.01
8.0t
0.1
8.2
8.13
8,82
0.01
2.01
0.
8.0
0.00
0. 80
0.00
8.8
2.8
8.08

0. 08
0.9
2.2
8.
2. 08
.00
2. 02
8.9t
2.01
2.01
8.a1
8.93
2.19
8. 02
o
e
g.e1
e, e
e.%
2. @
2.0
[ A
2.0
2.0

2.0
8.2
0. ¢
.02
0.0
2.2

e XU
0.0
2.00
0. 00
2.8
2.0
.M
2,00
2.1
e.
8.8
2.03
8.03
2. 01
8.l
2.21
.00
0. 80
8.0
2. 02
.
8. 02
2.00
8.0

2.&
8.0
2. ™
2.0
0.
@, 00
o.e
2. 2!
.o
e.81
8.
.93
8.3
2.
2.2
2.1
Q.21
e, 0
e.%
8, 02
0.0
0. e
2. ¢
8. 00

8. &
. e2
0.0
8.0
.M
2. 00

e U
e, 0
0. %
2. 00
8.
2, 0
0.8
2,00
8.0i
e.e!
0.8
2.11
8.92
2.01
0.l
.o
8. 00
2.0
0. 20
2.
8. 02
.
2. 00
'R

2. 09
0. 28
0.2
o, 08
2.0¢
2, 02
2.8
2, 81
8. 01
&1
0.a2
2.11
9.8
&, 1
2. 81
2.8
2.0
2, 0@
0. 02
2,82
2. 22
8, 00
e.0
&N

8.2
@, e0
2. a2
Q.00
8.2
d. 08

o !
8. 00
2. 00
8. a2
0.8
0. 00
0. %
2.1
2.01
e.el
8.2
8.13
8.0c
.81
8.1
2. 91
0.0
2.0
0.2
8.0
8.0
2.8
0.0
8.0

.M
8.
8. &
2,00
0.8
2,02
2. 20
2.1
8.01
2.
a.e2
8,13
0.2
0. el
2.21
2,81
0. a2
a.e0
8. 00
2,
0. 00
2,02
0.8
9. 00

2.
2.0
2.0
2. a2
0. 0¢
0. %

LR &)
8.0
.
2.
2.0
0. 02
8.a
.01
g.1
8.01
8.0¢
8.21
0.82
2.81
a1
8.1
8.0
8.
0.
8.0
.99
0.2
2.0
2.0

0.9
8.0
2.0
0.2
2. 00
2. ed
0.8
2.01
0.8!
a.01
0.02
8.2
2.8
2. 81
.1
2. 81
8,00
e,
@.a0
8, a2
0.0
2. 82
e. 0
8. 0

2.2
8. %
8.2
0.0
2.0
0. 02

T U
2.0
2, ¢
2.
2. o0
2.0
2.3
2.1
¢.01
2.1
9.8¢
8, 44
8.8
2. 8!
a.2
2.1
2.0
A
2. 02
0.0
8. 09
8,02
0. 08
2. 00

.
2.0
0, 8
Q. ¢
Q.08
e 0
0. a2
2.8
ad
@01
Q.82
2. 41
e
2. 24
Q.81
2,01
2. 00
oW
Q.
2.0
o,
2. 0
2.0
@,

'Y
2. ;
.
&, e
e
g.00



13 Jb

18 Pl

14 Jb

i@ Pl

©e T
0. 08
.01
8.1
2.01
8.8
0.7¢
8.
2.4
8.1
2.0l
8.0
Q.08
. %@
2.2
0.0
2.0
0. %

0.08
a.01
0. 01
2. 01
8.02
9.25
8.82
0.1
2.0t
8.81
2, 0
8.0
2.e2
0. 00
2. 92
2. 00
2.

INDEX STORM NO. 4

STRH
TRDA

3.5
33. 08

PRECIPITATION PATTERN

2.0
8.0
2.0
2.2
.®
a. 08
¢,
2.1
.
8. a1
2.91
'
@.66
8.2z
.8
8. e
8.1
. 2
2.
Q.00
2.0
0. 00
2.2
0. %

2.8
8. a2
2.8
0.9
0.8
8.8
9.0
8.8t
8. 01
e
a.a1
a2
8.23
Qa2
e.21
a0t
8.81
. e
0.02
2, 00
2. 8
2.
2.0
2, 9

INDEX STORM NG, 5

5TRY
TRDA

3.5
42,00

FRECIPITATION PATTERN

o.M
.02
2.0
2.0
2.0
8.
2.09
2.a
2.e}
0.0t
Q.
2.2

2. 00
2. 02
2.0
8. 0
0.02
2. e
0.0
8. 91
8.1
2.01
2.81
g.e2

Va v

8.01
8.0l
8.01
0.01
e.82
8.16
8.8
2.81

- 8.0t

8.01
8.9
0. 02
8. e
&M
0. 00
8.2
2.0

PRECIPITATION D=PTH
TRANSPOSITION DRAINAGE AREA

0.0
8. 00
2.
8,02
8.00
8. 00
9.0
8. 91
2,01
2.8
2.
e.e2
2.8
9. 82
0.8i
8.0t
0.01
8. a2
8.2
a0
0. 00
R
e. 82
8. 02

PRECIFITATION DEPTH
TRANSPOSITION DRAINAGE ARER

0. 08
8. e
9. 00
8.0
9. 02
8. e
2,02
e.et
8.01
a9t
8.01
8.03

s L
e, 2!
8.0t
.01
2.81
8. 02
8.12
8.82
0.1
8.0t
8.0i
8.0
d.00
2.0
0. 00
2.9
0.2
.00

2.0
8. a2
2.0
8.0
8.0
8.9
0.0
8.01
&. 01
8. 91
g.a
8. 83
2.12
8.8z
8.01
2.0t
2.e!
2.
2.4
0. 02
2,80
2.0
2.8
8. 02

e.ed
2. 02
2.0
8. e
o.0
2. 0@
2.8
g.01
.o
8.a1
0.0t
a.a2

e B
d.¢l
2. i
e.ef
2.¢
8.3
2.10
.02
0.ai
8,01
2.4
8, e
2.8
8.8
2.
.8
8.
2. 02

0.80
¢, 02
o.M
g, 00
2.
0. @2
2.M
8. 81
&
2.1
o.
2. 83
2. 1@
8.8z
2.
2.8
.01
2, 0
2.®
B, e
8. ¢
8, &
2. %
2, 02

2. 0@
2.0
2.2
2,00
. 0¢
e, 20
2.0
2,81
ad
a1
2.1
0.3

e
0, 2!
8. a1
e.a1
&. 02
8.93
2.03
8. 81
2.2
8.0t
2.¢
2. 00
0. e
2.0
0.
0.
2.9
e.a2

8.8
2. 02
0.0
8.0
2.0
0. 00
2.00
8.0t
8.0l
2. 81
2.2
8. 12
2.03
e.el
.
2.
2.
0.0
2.0
'R
0.2
2. 22
2.2¢
2,22

2. 00
g. 20
2, %
2. 00
@, %
2,00
2. 08
2,21
2.0t
.01
2. 02

- %18

s OC
2. el
2.21
2. 21
2.8
2.11
0.83
2.1
8.21
2.1
2.1
2.0
0. 00
2. 02
9. 00
2. 09
8.0
2.00

2. e
0.2
. 02
2. 2
0. a8
2. 0
2. 29
Q.o
8.1
e
2,92
2.1
0.3
&
.2
e.&
2.01
0. 00
2.8
2, 2@
o.®
g2
2.8
.

2. 02
&, 0
2.0
2,02
2. ¢
2,02
2.8
2, 81
X'
&. 21
2.9
2.11

U OO
2.91
0.81
2.1
8.0¢
2,13
8, a2
a.21
2.0l
a.a
0.1
2.9
2,08
2.0
0.8
e,
8.0
a.a2

0.0
9, &
8.0
Q. 8@
0.8
@, &
8.2
e. 21
2.1
2.
9.2
.13
803
8.1
2.1
a. &1
o.o1
2, 00
8.2
Q.
2.
e,
2.2
2.2

.
0.2
0. 80
2.2
2.8
2. e
0.
a1
2.1
(X))
2.82
813

s Une
0.2
2.01
8.8!
2.0d
e, 18
2.8
2.1
0.0t
8.8!
8.0
2.0
0.
8.2
0.00
2. 2
0.0¢0
2. 0

0.@
8. e
Q.0
a. a2
2.
8,02
8.92
.21
2.1
2.1
2.
8. 17
2.02
e.a
2.0
a.a

- 8.8

2. 22
o.M
0.8
2. 08
2.0
2.&
2, a2

2.8
8,00
2.0
0. 00
0. 0
8. 02
2.0
2.2
a.e
2.1
2,02
¢ 17

. VU
2.8
2.1
8.8
2,02
.38
2.2
AN
2. 21
2. 91
2.0
2. %
.
&, 00
2.0
@, 2
2.0
2. 88

0. @&
4,0
0.02
2. @
0.0
2.2
2.
2.2
2,01
2. 0!
2.8
236
2.8
2.
8.01
e.e1
2. 81
2. &

e, 00
.
2.0
&8
Q.8

2,83
Q.28
9. 0@
e, 02
2.&
2. 08
2.0
2, &
@, e!
2. 8!
8.8
2,34



e D
8.0
2.01
8.0
0.01
8.1
0.0
am
2.08
.08
o.M
0.0

Te LC
8. a2
.81
8.1
8.41
8.
8.0
e. %
. %
2. %
8. 00
0.0

Ce it
. a2
9.01
2. et
o. 01
8. &
o.0
8. 00
2.%
2. 8
0.0
0. R

e I0
8. 82
8.01
8.01
2.01
8.0
2.0
8. o
2.0
8. %2
0.8
0. o0

Ce i
a.e
9.01
e
2.1
0.8
2.0
0.2
0.0
2.2
2.00
e, e

e 0
e.e!
.
2.2
.o
0. 02
o.%
0.0
8. a0
2.0
2.0
Q. 0@

s U2
8. 91
2. 0!
a1
.21
2, 00
2. 00
2. e
g.00
Q.00
2.0
e, 02

| 2% b
g.a1
2.2
2.9
2.1
0.2
0.20
2.0
2.00
2.0
0.00
2. 02

. UL

2.81
.01
e
2.2
2. 02
2. %0
2.
2.0
2.0
2.00
2.00

¥s UG
2,91
8. ¢l
2, %!
2.1
2. %9
0.
2. 0¢
2. %
e o
2. %
8. o9



OPERATION
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

HYDROGRAFH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRARH AT
2 COMBINED AT
ROUTED TO
ROUTED TO
HYDROGRAPH AT
2 CUMBIN.ED AT

ROUTED 70

STATION

Bt

P2

B

cpe

€r3

B3

or3

v

]

€P5

€Po

Cre

cr7

B7

cr7

CRr3A

FLOW
1866,
1863.

2135,

8449,
8438.

1275,

9326.
875.
9877,
987,
9654,
nt.
18075,

1@da2,

FLOW IN CUBIC FEET PER SECOND

RUNDFF SUmmaRY

TIME IN HOURS, ARER IN SIUARE MILES

TIME OF

PERK

13.80

13.88

13.68

13.78

13.70

13.78

13.70

13.60

13.7

2o
Eal
)

13.82

13.9

13.90

13. 48

13. 82

13.98

13.38

13.9

13.9%

13.99

13,02

13.9

14, @e

AVERAGE FLOW FOR mAXIMUM PERIOD

6-HOUR

818.

816.

841.

1687.

1687.

732

2401,

2484,

3697,

378,

458,
4111,

4114,

4371,
4376.
4376,

189,

4532,

24-HOUR

231,

a3,

248.

478.

1035,

1936,

125,

1175,

1176,

T2-HOUR

186,

186.

19.

383.

383

166.

546,

101

344,

344,

B8,

1096,

16,

1845,

1045,

BASIN
AREA

3.8

3.82

3.94

7.76

1.76

3.54

11,30

11.3e

o
o
1o
u

n
[
-
w

(]
no
.

—
(¥ =]

23.36

23.38

MAX IMLM
STAGE

TIME OF
X STRGE



HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
2 COMBINED AT
HYDROBRAPH AT
ROUTED TO
HYDRODGRAPH AT
2 COMEINED AT
ROUTED TD
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED 70
HYDROGRAPH AT
ROUTED TO
HYDROGRARM AT
2 COMBINED AT
ROUTED TO
HYDROSRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAR A7

B3

£r3

B3C

L]
©w
[
-

Crig

Bl

crdg

tr12

161.
19879,
.
83,
83,
176.
176.
165.

331,

332
2728,
272,
1731,
1728.

1835,

12.78

14,9

12.50

12.68

12.5

12.68

12.68

12.69

12.68

12.68

14,00

12.9

13.02

14,10

13.48

3.5

1. 38

14,40

12.%

14,49

14,60

13.79

13.68

13.78

13.68

13.80

13.88

13.8@

4552,

15

15.

13.

62@.

844,

9.

1310.

4

4,

4,

8.

8.

8.

16.

16,

1325,

433,

7

1851,

3.

13.

13.

1863,

St.

51,

144,

195,

13

240,

433,

18,

458,

449,

179,

178,

a.22

23.958

8.09

e.89

0.3

e.19

8.19

8.19

.37

.37

23.95

1.5

1.51

3.6t

8.5

11.19

11,19

3.63

3.63

3.83

1.48

7.48

3. 16

12,64



2COMIND AT CP13 6019, 13.88 2627, 752, 683. 12, 44

ROUTED TO cri4 - 6911, 139 2630. 7. 684, 12. 44
HYDROGRAPH AT Bl4 591, 13.09 157. 43. 35, .71
2 COMBINED AT CPi4 6231, 13.89 2769, 79. 637. 13.15
ROUTED TO DETE 6226, 13.80 2764, 793. 637. 13.15
HYDROGRAPH AT B23 949, 13,90 363. 1e2. 8. 1.9
2 COMBINED AT DeTe 7038, 13.8 3100, 891. 713, 151
ROUTED T DET2 152, 140 132, 184, 8s3. 15. 14 1082, 48 26. &
ROUTED TO DET3 152. 15.88 152, 103, &2, 5.1
HYDROGRAPH AT B15 2626, 13.% 1195, 341, 273. 6.33
ROUTED TO DET3 _ 2387, 15.20 1144, 337. a7, 6.33
HYDROGRAPH AT B19 1538, 14,49 843, 252, 28z, 3.29
2 COMBINED AT DET3 3705, 15.M 1913, 586. 479, 11.62
2 COMBINED AT DET3 3671, 15.18 1983, 674, 541, 26.73
HYDROGRAPK AT B17 1318, 13.9@ 595, 163, 138, 304
ROUTED TO cei8 1185 15.22 S68. 168, 135, 3. 1%
HYDROGRAPH AT Bi6 1261, 13.9@ S7s. 164. 132, 3.3
ROUTED TO cr18 1136, 15.28 S48. 163. 131, 3.3
HYDROGRAFH AT Big 1418, 14,20 729, 212, 170, 4,10
3 COMBINED AT cPi8 3373. 5.8 1737, 40, 433. 18.54
ROUTED TO 131 | 3372. 15.18 1758, 334. 433, 10.54
2 COMBINED AT cr19 6783, 15.1@ 3397, 1182, 949. 3.7
ROUTED TO DET3 872, 21.0 863. 514, 412, 31.27 1858.08 e
ROUTED TO R4 872, .M 863. 51e. 403, .21

#ex NORMAL END OF HEC-1 #a



LOCATION
From To

Thomas Road to 1/2
Mile South

Encanto Boulevard to
660' south

660' south to
1320' south of
Encanto Boulevard

1320' south to
RID Canal

RID Canal to
I1-10 Channel

SIZE
In.

96

48

60

78

78

COST ESTIMATE - RECOMMENDED PLAN

STORM SEWER COST

LENGTH
Ft.

2640

660

660

1320

1000

UNIT COST
$/L.F.

215.00

98.00

140.00

165.00

165.00

Subtotal

Plus 30% (Appurtenances and

Contingencies)

Total

TOTAL STORMS SEWER COST

CoST

$ 567,600.

$ 64,680,

92.400.

217,800,

165.000.

00

00

00

00

00

$1,107,480.

$ 332,244,

00

00

$1,439,700.

00

$4.725,800.

00




COST ESTIMATE - RECOMMENDED PLAN

OUTER LOOP CHANNEL - THOMAS ROAD TO GRAND CANAL

QUANTITY UNIT COST

LOCATION DESCRIPTION UNIT COST
From To
Thomas Rd. Detention Excavation C.v. 12,418 2.50 31,045.00
Basin #1 Channel Lining S.Y. 7.304 20.00 146,080.00
Bridges S.F. 1 @8 2,650 50.00 132,500.00
Construction Cost 309,625.00
30% (Appurtenances and Contingencies) 92,888.00
Total Construction Cost 402,513.00
ROW S.F. 122,760 4.50 552,420.00
Total Cost 954,900.00
Detention Indian Excavation C.Y. 23.460 2.50 58,650.00
Basin #1 School Rd.  Channel Lining S.Y. 10,520 20.00 210,400.00
Bridges S.F. 1e 3,300 50.00 165,000.00
Construction Cost 434,050.00
30% (Appurtenances and Contingencies) 130,215.00
Total Construction Cost 564,265.00
ROW S.F. 142,560 4.50 641,520.00
Total Cost 1,205,785.00
Indian Campbell Excavation C.Y. 39.700 2.50 99,249.00
School Rd. Avenue Channel Lining S.Y. 19,116 20.00 382,322.00
Extended Bridges S.F. 162,750 50.00 137,500.00
Construction Cost 619.071.00
30% (Appurtenances and Contingencies) 185,721.00
Total Construction Cost 804,793.00
ROW S.F. 266,640 4.50 1,199,880.00
Total Cost 2.004,673.00




