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MCDOWELL ROAD BASIN AND STORM DRAIN DESIGN
DATA DESIGN REPORT
A. Introduction

The McDowell Road Basin and Storm Drain design project is part of the recommended
plan of the Spook Hill Area Drainage Master Plan Update (ADMPU). The project is
being developed to reduce flooding potential south of McDowell Road between Hawes
and Sossaman Roads. The ADMPU sized the storm drain for the 100-year return
frequency storm event. Storm drain pipe sizes will range from 54-inches (two barrels) to
90-inches. The main inlet for the storm drain will be within the detention basin of the
Thunder Mountain Estates subdivision. The majority of the flow conveyed by the storm
drain will enter the system at this location. Additional storm drain inlets will be placed
along the north side of McDowell Road. Inlets will also be constructed in sections on the
north side of the right-of-way to direct flow to the storm drain. The outfall of the storm
drain will be in the Las Sendas drainage channel that is parallel to McDowell Road west
of Sossaman. The drainage channel is a regional drainage channel for the Las Sendas
‘subdivision that is within a Public Facilities Utility Easement. The Las Sendas channel
outfalls into the Spook Hill Flood Retarding Structure Reservoir.

This technical memorandum details the hydrologic and hydraulic analysis completed for
the design project. The ADMPU, completed in 2002, indicated that 1,540 cfs was the
maximum existing discharge the Las Sendas channel. To ensure the flow would not
exceed the existing maximum discharge of 1,540 cfs, a detention basin on the northwest
corner of McDowell and Sossaman was identified in the ADMPU to attenuate peak
discharges that will be entering the storm drain from the contributing watershed. This
site was not available for purchase by the Disirict or the City of Mesa. Consequently, the
detention basin site was moved to a five acre site on the southwest corner of McDowell
and Sossaman Roads, which was purchased by the City of Mesa.

The ADMPU concept for the McDowell Road storm drain included a hydraulic splitter
structure. The structure will convey the majority of the discharge to the Las Sendas
Channel, but higher discharges will flow through a three 42-inch diameter reinforced
concrete pipes to the McDowell Road Detention Basin. The design of the hydraulic
splitter structure ensures that the maximum flow in the Las Sendas channel will not
exceed 1,540 cfs.

A secondary purpose of the hydraulic splitter structure is to transition the storm drain size
from a 90-inch diameter reinforced conctete pipe (RCP) to a reinforced concrete box
culvert, which is the “by-pass culvert.” The by-pass culvert is required so the storm drain
can be placed beneath an existing City of Mesa 18-inch diameter sanitary sewer line
located in Sossaman Road and a 12-inch diameter sanitary sewer located in McDowell
Road. The by-pass culvert is a 7-foot span by 4-foot rise concrete box culvert.
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On the north half of McDowell Road and west of Sossaman Road in the westbound lane,
the by-pass culvert will transition to two 54-inch diameter RCP’s that are 670 feet long
and discharge into the Las Sendas channel. The storm drain will be placed under the
west bound lanes of McDowell Road for approximately 405 feet. KHA determined that
two 54-inch diameter pipes are a less expensive option over continuing the 7-foot span by
4-foot rise concrete box section for 670 feet. At the storm drain ountfall into the Las
Sendas channel, energy dissipation will be accomplished using a impact-type baffle wall
energy dissipater.

The three 42-inch diameter reinforced concrete pipe culverts are know as the “detention
basin culverts.” The deiention basin culverts will be placed below the Sossaman Road
18-inch diameter sanitary sewer. Upstream of the splitter structure, the storm drain
consists of reinforced concreie pipe that has a diameter ranging from 54-inches to 90-
inches. Table 1 shows the size and location of the different storm drain elements. Note
the station numbers are offset from the McDowell Road monument line and do not
always identify the true pipe lengths. Figure I shows the general horizontal layout of the
storm drain.

Tabie 1. Sio

B

zin Hlemenis,

Tk R o R

: ~ .
4+58 9458 2-54-inch 1616 | Two barrel RCP which outlet to the Las
Sendas Channel
9+67 10+48 7§t X 413 89 One barrel RCBC
RCBC :
10+60 14+87.5 90-inch 445 Single RCP
14+87.5 | 384875 |  78-inch | 2,380 | Single RCP
38+87.5 62+55 12-inch 2,320 | Single RCP
62+52 63+50 2-54-inch 118 | SingleRCP

Three barrel RCP from Splitter
Structure fo Basin

| 3-42-nch

0+56 7+41 ~ 48-inch 793 Single RCP Basin Outlet to Las Sendas
Channel

B. Hydrology

The Spook Hill ADMPU was used as a base model for the McDowell Road Basin and
Storm Drain Design hydrologic analysis. Four options were investigated for the study:
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1. Option 1 — Assumes the Qak Street Detention Basin from the Spook Hill ADMPU
is not installed, flows are not routed through existing Thunder Mountain
subdivision detention basin, but are collected before they enter the subdivision.

2. Option 2 - Assumes the Oak Street Detention Basin from the ADMPU is not
installed, flows are routed through existing Thunder Mountain subdivision
detention basin.

3. Option 3 - Assumes the Oak Street Detention Basin is installed, flows are not
routed through existing Thunder Mountain subdivision detention basin, but are
collected before they enter the subdivision.

4. Option 4 - Assumes the Oak Street Detention Basin is installed, flows are routed
through existing Thunder Mountain subdivision detention basin.

Option 4 was used for the design of the McDowell Road Basin and Storm Drain.

The information and data included in this section was developed in conducting the tasks
for hydrology. Data and information was collected and developed from following
sources.

1. KHA developed existing structure data inventory from field notes and
photographs collected during three separate site visits. The field notes included
measurements and photographs for each structure along McDowell Road. The
three site investigations were conducted on July 6, 2005, August 3, 2005, and
August 18, 2005.

2. FSubbasin data for DDMSW input was gathered from several sources. The sources
included: '

o DDMSW input data from the ADMPU;

o Soils table by area;

o Soil descriptions;

o Land use — existing conditions;

o Rating curve for diversion to Culver-Hawes storm drain.

3. Stage-Storage-Discharge tables for detention basins were developed for several
sites and options including:

o Thunder Mountain Basin — Options 1 and 3;

o Thunder Mountain Basin — Options 2 and 4;
o McDowell Road Basin — Options 1 and 2 —No Oak Street Basin;
o McDowell Road Basin — Options 3 and 4 — With Oak Street Basin;
o Falcon Hill Ward, LDS Church Basin A (from As-Built Plans);
o Falcon Hill Ward, LDS Church Basin B (from As-Built Plans);
o Falcon Hill Ward, LDS Church both basins combined (from As-Built
Plans);
o Fire Station #16 — Basin A (SE corner);
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o Fire Station #16 — Basin B (West side);
o Fire Station #16 — Both Basins Combined;

The Culver Hawes storm drain is a 54-inch diameter CMP that diverts flow under
McDowell Road. There is a weir that is 2.5 feet tall that directs low flows to the culvert.
When flow exceeds the height of the weir, flow enters the Thunder Mountain Channel
and will ultimately flow to the McDowell Road Basin and Storm Drain system. The
hydraulics for the culvert were developed using a nomograph. The total flow going over
the weir was estimated using the weir equatlon The rating curve developed for the
culvert and weir along with photographs are in Appendix A.

The stage-area information for the McDowell Road Detention Basin was developed in
AutoCAD based upon the preliminary grading design of the basin. A spreadsheet with
the surface area and elevation data is in Appendix A. The storage requirements of the
basin are also based upon the hydraulics of the splitter structure that diverts peak flows to
the basin. Design changes to the basin may require refinement of the stage-area
relationship of the basin and will alter the results.

Figure 2 is the Hydrology Watershed Map that was developed for this project. Table 2
shows the peak discharge rates for the watershed. Concentration points are identified in
Figure 2. The peak discharge rates are also identified in Figure 2. Along McDowell
Road, hydrologic routing was accomplished the normal depth method for a channel.
Table 2 discharges were used to size the main line of the storm drain. The peak
discharge for Option 4 at the Thunder Mountain Detention Basin is 519 cfs. The
discharge increases at each downstream concentration point to a maximum of 704 cfs at
the splitter structure. The HEC-1 Output is in the Hydrology Appendix of this report.

Table 3 shows the peak discharges in each individual subbasin. Table 3 discharges were
used to size the storm drain inlets and connector pipes. Storm drain inlets were placed at
locations identified as concentration points identified in the hydrologic analysis.
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Table 2. Peak Discharge Rates.

CP3%0C 906 906 357 379 Discharge at CP east of TM drivewsay
7 on McDowell Rd
TOC-H 115 115 101 104 Diversion to Culver-Hawes system
TO390B NA 791 N/A 275 Discharge west from diversion
390SD1 791 N/A 256 N/A Discharge to Storm Drain collector
N on McDowell
CP390A 141 141 206 210
CrP415B~ | N/A N/A 1123 1205 Runoff to Oak St basin
s4158 | NA “N/A 52 55 Discharge from Oak St basin
CP390B NA 1046 N/A 613 Discharge into Thunder Min basin
390B 133 | WA 133 139 Discharge into Thunder M basin
T S390B Y 939 80 519 Discharge from Thunder Mtn basin
Q - CP390 982 ONA 487 N/A CP at corer of McDowell and
. e Hawes
CPSDO5S 1026 970 543 559
CPSDI10 1048 © 988 566 581
CPSDI5 1057 996 576 589
CPSD20 1067 1005 586 600
CPSD25 1078 | 10722 594 615
“CPSD30 1121 T 1061 634 658
CPSD35 132 1098 639 694
CPSD40 1136 1101 645 698
CPSD45 1142 1106 651 704
MCDB 1117 | 1098 326 302 Diversion to McDowell Rd Basin
| TOLSCH 24 ' 7 326 402, Fiow directly to Las Sendas Channel
CP415A 1407 | 1392 1329 1436 Flow from "offsite” watershed to
: north & SD bypass
SMCDB 404 413 65 127 Discharge from McDowell Rd Basin
| CPLSCH 1663 1641 1366 1538 Discharge in Las Sendas Channel
from McDowel! Rd bagin and bypass

! and northern "offsite” watershed
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Table 3. Peak Discharge Rates in the Sub-basins for All Options.

BSSC—T 647 0.501 1291
3858 103 0.077 1338
385A 23 0.018 | 1278
4158 442 0.276 1601
395A 191 0.185 1032
390C 226 0.121 1868
390B 139 0.101 | 1376
390A 33 0.024 | 1375
420805 62 0.040 1550
420810 26 0.025 1040
420B15 o | ool | 1001 |
420B20 12 | 0014 857
T 420B25 37 0.084 440
420B30 46 10.055 836
420B35 40 0.034 1176
420840 6 0.005 | 1200
420845 7 0.007 | 1000

In HEC-1, a diversion record was placed at the location of the spliiter structure, so the
split between discharge going through the by-pass culvert to the Las Sendas channel and
detention basin culvert to the McDowell Road Detention Basin would reflect the rating
curve in the hydraulic splitter stiucture. After the peak flow going through the by-pass
and detention basin culverts basin were identified, those peaks were used to analyze the
spliiter structure. The development of the hydraulics of the splitter structure is in Section
C of this report.

A rating curve for the by-pass culvert was developed using the orifice equation for a
single barrel 7-foot span by 4-foot rise RCBC based upon the total estimated head in the
splitter structure. A rating curve for the detention basin culvert was developed using the
weir equation based upon the same total head in the splitter structure. This was
confirmed with a HY-8 analysis. The design criteria was to convey as much flow as
possible to the Las Sendas Channel without the total flow in the Las Sendas channel
exceeding 1,540 cfs (TOLSCH). Then excess flows would flow through the detention
basin culvert into the McDowell Road Detention Basin (MCDB).
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The diversion flow is the flow going into the McDowell Road Detention Basin (3Q)
compared to the total discharge coming into the splitter structure (DI). The rating curves
were input into HEC-1 1o determine the peak discharges in the splitter structure. The
rating curves for both culveris are in the Hydraulics Appendix.

Table 4 shows the peak discharge rates at the spliiter structure for Option 4. The flows

detailed in Table 4 result in a required 6.2 acre-feet volume of stormwater that must be
detained by the basin. Detailed hydraulics were then completed for the splitier structure
to confirm the accuracy of the rating curves, which will be described in the next section.
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Table 4. Gptien 4 Peak Discharge Rai:

Discharge Into Splitter CPSD45 | 1645-1648
Structure
Peak Discharge Into By-pass 402 TOLSCH 1649-1655
Culvert
Peak Discharge Diversion 302 MCDB 1653 and 1655
Into Detention Basin Culvert
Peak Flow in Las Sendas 1,538 CPLSCH 2037-2040

Channel

Table 5 shows the basin outlet analysis completed for the project. For the selected
alternative, with the OQak Street Basin in-place and Thunder Mountain flows being routed
through the reservoir, a single 48-inch diameter RCP is required to drain the detention
basin. A restrictor plate over the entrance to the 48-inch diameter RCP was used to keep
the peak discharge in the Las Sendas Channel below 1538 cfs. The summary output for
the Basin Outlet Culvert is in the Hydraulics Appendix to this report.

Tabie 5. Basin Outlet Alternatives.

3-48-inch
7.9 3-48-inch
3.5 1-36-inch
9.0 1-48-inch
Basin Depth Varies
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C. Hydraulics

StormCAD by Haested Methods was used to determine the required storm drain pipe
diameter and the hydraulic grade line for the design discharges for the main line
including the by-pass to Las Sendas Channel and the connector pipes. As shown in
Table 2, the design discharges in the storm drain main line range from 519 cfs at
Concentration Point S390B at the Thunder Mountain Subdivision detention basm to 704
cfs at CPSD45 near the proposed McDowell Road Detention Basin.

The outfall of the storm drain and the detention basin is the Las Sendas Channel. A
hydraulic splitter structure is designed to pass lower flows directly through the by-pass
culvert directly to the Las Sendas Channel. The majority of the runoff volume will go
directly to the Las Sendas Channel and will not enter the basin. Higher discharges rates
in the McDowell Road Storm Drain that would exceed the 1,538 cfs that is allowed in the
Las Sendas Channel will flow into the proposed detention basin and be slowly metered
out to the Las Sendas Channel through a detention basin outlet pipe that is a 48-inch
diameter RCP with a 41-inch diameter orifice restrictor plate. As shown in Table 4, the
total discharge in the Las Sendas channel under the proposed plan is 1,538 cfs including
flow through the 48-inch diameter detention basin outlet pipe.

The starting condition at the downstream end of the McDowell Road Storm Drain at the
outfall of the by-pass into the Las Sendas Channel was set at the crown of the two barrel
54-inch diameter RCP storm drain outlet pipes. A peak discharge of 1,538 cfs in the Las
Sendas channel results in a hydraulic depth of 3.8 feet in the channel. This was estimated
using a normal Manning’s calculation based on the existing conditions in the Las Sendas
Channel. This would not cause backwater in the storm drain, but the energy dissipation
structure at the outlet into the Las Sendas channel will be an impact-type baffle wall, so
the starting condition of the HGL for the 100-year storm event for the storm drain was
placed at the crown.

The starting tailwater condition in the storm drain was also set to a free flowing condition
to see if there would be any difference in the Hydraulic Grade Line. Under this
condition, the pipe is not flowing completely full,

Junction Structure No. 2/Splitter Structure

Junction Structure No. 2 (Splitter Structure) limits the flow that goes into the by-pass
culvert so the peak discharge rate in the Las Sendas channel will not exceed 1,538 cfs.
The initial estimate of the peak discharges flowing through the splitter structure into the
by-pass and detention basin culverts were developed in HEC-1 and are shown in Table 4.
These flows were used to size the by-pass culvert going directly to Las Sendas Channel
and the detention basin culvert as a part of the storm drain system. The rating curve for
the by-pass culvert was developed using the orifice equation. The rating curve for the
basin culvert was developed using the weir equation and was confirmed with HY-8.
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StormCAD was then used to calculate the hydraulic grade line in the storm drain to
confirm the accuracy of the rating curves.

The general layout of the splitter structure is Sheet 35 of 55 in the plan set. The overall
approach sizing the basin and storm drain was iterative starting with estimating the sizes
of the by-pass and basin culverts and developing the rating curves that were input into
HEC-1. The HEC-1 rainfall-runoff model calculated the peak discharge at the splitter

~ structure and the peak discharges in the by-pass and basin culverts and the required basin
volume. The peak discharges were input into a StormCAD model to determine the
hydraulic grade line for the storm drain. This HGL confirmed the validity of the depth of
discharge in the splitter structure and the rating curves. If the results varied, new culvert
sizes and rating curves were developed and the process was iterated.

Some of the steps have been described, but in summary, the iteration process inéluded:
1. Estimating by-pass and basin culvert sizes;
2. Developing rating curves for the by-pass and basin culverts;
3. Input rating curves into HEC-1 diversion routine;

4. Determining peak discharges and flow split in hydraulic splitter structure
using HEC-1 based on 1,538 maximum flow in Las Sendas;

5. Developing a StormCAD model to calculate the HGL and using the internal
StormCAD diversion routine at the splitter structure;

6. Confirming rating curves based on the HGL across the splitter structure.
7. Revising by-pass and weir culvert sizes and rating curves and iterating.

The by-pass rating curve is in Hydraulics Appendix. StormCAD results including the
hydraulic grade line are also in the Hydraulics Appendix with the detailed splitter
hydraulics and the basin culvert rating curve.

The storm drain was designed to operate under pressure flow from the outlet at the Las
Sendas Channel to the splitter structure and from the splitter structure upstream for
several hundred feet. This was done to control the HGL in the splitter structure. A
controlled HGL in the splitter structure will regulate the flow to the by-pass and the basin
to ensure that the maximum flow in the Las Sendas channel is 1538 cfs. In StormCAD,
the splitter structure was treated as a complex manhole with a bend. The head loss
through a manhole with a bend is a function of the velocity head. A loss coefficient of
0.35 was used to calculate the losses across the structure. Based on the loss through the
splitter structure the HGL across the splitter structure was averaged and that HGL was
used to confirm the rating curves developed for the HEC-1 analysis. Table 7 shows the
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final elevations of the spliiter components. Note that a discharge of 331 cfs will be
flowing in the by-pass culvert before any discharge flows over the weir and into the
basin.

lit vaticn Data.

Table7. S3

ter Ele

 HGL at Entrance o Splitter | 1647.1
HGL at Exit to 7X4 RCBC | 1646.0
o Average HGL 1646.6
Splitter ¥loor Elevation | 1635.4

Total Depth in Splitter and Head on 7-Foot 11.2
Span by 4-Foot Rise RCBC By-Pass (1)
Weir Crest Elevation 1643.5

Total Head on Basin Culvert 3.1

D. Other Junction Structures

Junction Structure No. 1 will be the transition between the 7-foot span by 4-foot rise
RCBC and the twin 54-inch diameter reinforced concrete pipes. The RCBC will convey
the storm runoff under the existing Sossaman Road sanitary sewer.

Junction Structures No. 3 and No. 4 are both structures that angle the storm drain by
nearly 90 degrees. Junction structure No. 3 turns the flow south along Hawes Road.
Junction Structure No. 4 furns the flow west along McDowell Road.

E. By-Pass Culvert

The by-pass culvert is a single barrel 7-foot span by 4-foot rise reinforced concreie box -
culvert that will operate with a total head of 11.2 feet, which is the depth of water in the
splitter structure. The by-pass culvert {ransitions from a box section to a double 54-inch
diameter RCP on the north side of McDowell Road in the west bound traffic lanes of
McDowell Road. The rating curve for the by-pass culvert was developed using the
orifice equation.

The By-pass culvert outlet will be an impact wall type energy dissipater. This structure is
being placed at the outfall of the storm drain to dissipate energy to prevent damage to the
Las Sendas channel. This structure will ensure the non-scouring velocities at the outlet.
The structure was sized according to standards developed by the US Bureau of
Reclamation.
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F. Detention Basin Culvert

The detention basin culvert consists of three 42-inch diameter RCP’s designed to go
under the 18-inch diameter sewer line that runs north and south along McDowell Road.
To ensure clearance over the sewer line, the invert of the basin culvert is 1643.5 and
depth of flow in the culvert of 3.2 feet that is based on the HGL in the splitter structure.
The culvert is 185 feet long (three barrels = 555 feet). The slope of the culvert is 2.65 %.
The rating curve for the basin culvert was developed using the weir equation and was
confirmed with HY-8 and StormCAD.

The basin outlet culvert is a 48-inch diameter RCP with a 41-inch diameter restrictor
plate. The restrictor plate is necessary to limit the flow in the Las Sendas to below 1540
cfs. This culvert will meter out flow in the basin to the Las Sendas Channel. The culvert
will have typical headwalls with a riprap apron on the downstream end to prevent
erosion. The culvert was designed using HY-8 and the details can be found in the
Hydraulics Appendix.

G. Inlets
Thunder Mountain Inlet

The peak discharge rate at the Thunder Mountain detention basin is 519 cfs. The inlet
was size to accept this peak inflow rate. The inlet is design to flow under a weir flow
condition with a maximum head of two feet on the sides of the structure, which act as the
weir. The invert elevation of the inlet will be set 6-inches above the existing ground in
the basin. This will prevent sediment in the basin from being transported into the storm
drain system. The maximum depth of flow (two feet) over the sides of the inlet is 6-
inches below the invert of the wall openings that are in the wall around the basin site,
essentially giving the basin 6-inches of freeboard depth before any flow would exit the
wall openings.

Storm Drain Inlets and Cross Culverts

There are 11 storm drain inlets excluding the Thunder Mountain Inlet. The general
layout of the storm drain inlet and cross culvert configuration is on Plan Sheet 40 of 55.
The concept is that the initial low flows from the upstream watershed will flow through
the 18-inch diameter cross culverts to maintain the vegetation in the small finger washes
south of McDowell Road. The invert of the inlets is designed to be set 6-inches above
the invert of the cross culverts. Larger flows will flow up into the inlets and into the
storm drain system. The inlets were sized assuming full head on the grate and will be
under orifice flow. The grates were designed with a 50% clogging factor. The 18-inch
diameter cross culverts were set a minimum slope to cross the road with at least two feet
of cover.
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41690 f ; ! : ; : ! ’ 1 : : 1690 | CONSTRUCTION m=ﬂ fmm‘ey*‘"!“ s .
: : : : : ! : Tt i gt
; ; : i : : : : : i ; : : : DRAWING NO. PLAN AND PROFILE SHEET SHEET OF
44+00 45+00 46+00 47+00 48+00 49+00 sD10 STA 44+00 TO STA 49+00 22 713
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{1 memove [T}

e DKT NO N DKT NO. . REMOVE EXISTING VEGETATION (NPI)

DKT NO. ,
219-23- 028L I 219-23-0288 . 219-23-027D

[

<
\ . (-l!-)_— = OTH"VW—M /

"o/ @ fPromsed rR/W

1
[
8

(O constrRucT Q)
INSTALL NEW STORM DRAIN PIPE
DIAMETER | LENGTH

- “8 ; < — i o — .--_' ——
—a'?' = z G p . o § g s
e o il .
I

MATCH LINE STA 49+00.00
| 4

WATCH LINE STA 54+00.00

NO.| STATION TO STATION | INCHES | FEET
@ | 49+005 - 524555 72 360
b
) @ | 524555 - 54+00 72 136
> ® | 52459 (a7 RT - 26 LT) 24 57
INSTALL NEW 5' DIA STORM DRAIN MANHOLE
\ . \{ : BASE SHAFT
S NESRPEER 50 { R NO.{ STATION DETAIL DETAIL
\‘ (- e @ | 49+006 MH 11 521 522
AN i v Q - }
Byt Wk - \ - ® | s2v617 STRUCTURE NO 9| 522
1 , Toaod ,
NN v
i i: SN /,—-CONSTRUCTION UM/‘rs/wo/No%ISTURB) v R ® PER MAG a5 DETEasy CATCH BASIN
Vol K / - A /2\ CAUTION: ELECTRIC CABINET -
. 5 AN / - PROTECT IN PLACE D0 WORKIG DAYS ; (@ SALVAGE AND RELOCATE
&Y TN Q ' DKT NO.
Dy Ll El =N A/ / 219-25-015_— 219-25-013 602-263-1100 e 2’ REMOVE 8" ACP WATER LINE AND REPLACE
S BLUE STAKE S a WITH 8" DIP PER MAG STD DET 403-3. SEE

SPECIFICATIONS FOR COORDINATING
WATERLINE CONSTRUCTION WITH CITY

s s s B B B B S B R OF ESA
i i : H : i i 1 1 § B 3 1 H 1 1
; ; : : : : g : : ; : ; : : : : (@ CONSTRUCT STRUCTURE NO.9
! 3 : i : i i | ; ; : : | : i : SEE DETAIL ST7 1EA
"“E‘"" i i i : T :""“"":"'"""?""""? """""" T T HE ""f"" I R G0 RIPRAP 9 SY
1738 | 5 : f % : : : ; ; 3 A I 1738 '
i 3 3 1 + 3 1 ) 1 i i 1 ructure NO. : ”
3 | | ! 3 | | § 3 | 3 | Sta 52+61.72/37.00 Rt @) PAVE DRIVEWAY WITH 4" AB 94 sY
[ R T I A A A A R A ST /AN A A S R A A R T AR S ey Rim - Eey 1731 ] @2 PAVE DRIVEWAY WITH 4" AB 90 SY
1734 | | | : i 3 : : 1 : M ' : 1734
| R i
S A 3 : f : P i : ! o
*: NP N S S
1730 : : i ; Exst Grad_@: Storm Dain. : s TN : 1730
: i ; : i : : i 7 ; : T A
i : ; ; : A PROTECT IN PLACE VEGETATION (NPI)
: : P N e g A
; , H ' - : ; : - PROTECT IN PLACE (NPI)
1726 | MH {#11 ! ! H H ; ! H : : 1726
T K T K K i H E H B
Eff,, 42,20\ ) L : : : : CATE PAVEMENT REMOVAL AND REPLACEMENT
4 L odfd b 4 THERS: ~—bn=mdmmmmpmmmd oo b SEE SHEETS RD1-RDS
1722 A\ : L 3 136 LF ‘ 1722 | @ INDICATES POTHOLE LOCATION
%:’_‘::i._- i : I : : : ; o4 M INDICATES POTHOLE ELEVATION
; H I 4 3
T T B B B 2
i i § 1 1 .
1718 ; : d ; 1718 . REVISION Y DATE
1 i 1 i . : i : :
R VP oD o T
: s R i Bt e e = : : 12 ; : imm et f
1714 : : 02087 Fﬂi_—"‘f’"’/ﬁ””—:/ : : : : 1714 ENGINEERING DIVISION
: ; : : ; ; MCDOWELL ROAD BASIN
i ] H : H H : H i H AND STORM DRAIN DESIGN
z e = e : IR A S e N ‘ : : : e T PCN 420.03.31
'__'-_i——-‘— 1 H i k] B 1 B H H
’ — 7 | | : ! ; ; 1710 2 gl
- 7 H : ; : : : 90% DESIGNED | DEJ/JJWH 04/07/06
1 1 1 1 i H El
11 1 i H i : 1 DRAWN DKS/JwWH 04/07/08
SR 1 L Y e e S R S Tt : e s PRELIMINARY
IE 17104 : | : | * ; RELIMINARY  |GHEGKED | RAE 04/07/06
1706 ; : : ; : 1 : 1706 _| CONSTRUCTION — Al and'e’*““, s,
H i H i x * 1 : @mmnm.- i
i : ‘ : : ! : i : : : : : : : : : DRAWING NO. PLAN AND PROFILE SHEET SHEET OF
49+00 50+00 51+00 52+00 53400 . 54+00 SD11 STA 49400 TO STA54+00 23 73
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] ReEMOVE [}

DKF-No—" o > DKT NO. DKT NO. REMOVE EXISTING VEGETATION (NPJ)
_249:23.027D - / 219-23-027G / 219-23-026F
= —— . . i
,/’/” ~ \.\\\-J: "“\\} 'f
/ i
______r/‘"/ \"\ \\J
T

55+00
56+00
+00
\
)

\
oo

Lo H H
, ; INF :
BN { H i : A
EW 4 ~ LU0 0 ! !
A \ \ o/ i
IR =\ o/t Y
_ —-—awi?\%q— — K — —s-wh=— M 7 1 ey,
—— =~ = _
7 7 a !
~ R 5 H

(O constrRuct O
INSTALL NEW STORM DRAIN PIPE

DIAMETER | LENGTH
STATION TO STATION | INCHES FEET

54+00 - 57+00 72 298
57+00 - 59+00 72 198
57+01 (37 RT - 24' LT) 24 55

>»
N

7

;o /
_/ McoowELL (RO |

©00z

INSTALL NEW 5 DIA STORM DRAIN MANHOLE

BASE SHAFT
NO.| STATION DETAIL DETAIL

@ 56+99.8 STRUCTURE # 10 522

MATCH LINE STA 54+00.00
MATCH LINE STA 59+00.00

CONSTRUCTION LIMITS (DO NOT DISTURB)

@ CONSTRUCT CONCRETE CATCH BASIN
PER MAG STD DET 537 2 EA

@ SALVAGE AND RELOCATE (NPI)

—_—— [ -

DKT NO

K .
219-25-011 2?572:5%%9

TWO WORKING DAYS e
BEFORE YOU DIG CALL DKT NO.

602-263- 1100 e 219-25-005 0 o 10 20 | 7) CONSTRUCT STRUCTURE NO.10
BLUE STAKE - = — ] SEE DETAIL ST7 1EA

Scale in Foet
: PAVE DRIVEWAY WITH 4" AB 83 SY

®

! } : ; g : : ; ! : : ; ; : o ® PAVE DRIVEWAY WITH 4" AB 87 sy
H 1 i H 3 1 H H H H H f ': ‘ 5
: : : : : : : : : : : : : : : ! @ PAVE DRIVEWAY WITH 4" AB 213 sY
¥ 1 1 k3 t 3 i H i 1 t 1 1 b T 1 : g : 5 : ) 5 - : '
I T O O o s s e e e SR NI [ AN SO N S S S W D@ pave oRvENAY Wi 4 49 o1 5
1746 : : 5 : : ? ; i ; : ? i 5 i : 5 1746
! | : : | : ! ; 3 : i 3 i ; : :
| | | : | : ' | | | | 3 : ! | struoturd Not0_|____| '
[T T T T Propospd--Gfnd-g--Storm- Drainr @ — -=-1--- -~ HE T IRV T T Sta 56+99.87. 37,00 it | L
1742 5 ! ; ; : : ! ; ! st Grid @| Storm Drain §—~ : Rim: Eley_1740.7 = 1742
1 t ] H 1 1 [} i 3 i ] 1 i H - H H H B i H H
t 1 i i i 1 ' H : i 1 1 IR VS ey i : : i : H :
1 i 1 i 3 § H t H H t + 3 ] £
SN e fees SN - S - N I - S : { ; N T I WO S et 1 N S SO ——
1738 ; : : 3 : i ‘ 1738
S R S B S B e A
AN S demed AN SR SO W i PROTECT IN PLACE (NPI)
3 H : g Lo ; ;
1734 |———t—— 17} g SR , 1734 PROTECT IN PLACE VEGETATION (NPI)
= i 7 B T F il i k|
; ! i ! ; PAVEMENT REMOVAL AND REPLACEMENT
NN T R SN S S - N Lo S : : : ; : : : . SEE SHEETS RD1-RD5
1730 i ! S RS B, o : ( IR S o s SO ) 1730 | W INDICATES POTHOLE LOCATION
T T T = P v T T T ? T T T T T H 1
- % ; i TN M /NDICATES POTHOLE ELEVATION
7 I R R B 1 H 1 H 3
R ) "Tepeup MUY B fmm e SN S RN SN SU D S r LT T SRyl KU WNPR: UGV MNP RUJN S o : E
? i 1 ! 1 i 1 [ [ f : 3 ; i : 2
' i i : ; ! T, \ MNE 102 : : : : b
1726 g ; : ; S T : ; ; ; ; ; ; : : g 1726 LL s T
i : ; : : i ? : 1E 17282 : o ;
e 17225 | N B B | ez FLOOD CONTROL DISTRICT
ARRREEE Rt LR S T s J-C =S P B e e e e A Rttt SEE RS B ot SR R e e T i s S St TNNNE S MAR INTY
1722 f ﬁ;"‘:"";” : ! : § ; A L 1722 - ENGINEERING DIVISION
7 : : : - : ' T ' : - : T . : : : : MCDOWELL ROAD BASIN
2 ) 1 3 3 1 H 3 H
z ; . ; : : ; : ; AND STORM DRAIN DESIGN
B R R R e R O B s et e e e SR R - PCN 420.03.31
2 i : ] i : H H i ; : P 1718 BY DATE
- H : ; ; ; ! ; ; . 90% DESIGNED | DEJ/JJWH 04/07/06
/ ‘ 5 3 3 3 , : : 3 ! DRAWN _ | DKS\WH 04/07/06
A A T I O A e A P T S R - I NoT fon  [CHECKED “"E- 2 04/07/06
1714 : : : i ; ; ; : : L : : 1714_| CONSTRUCTION Kirrdey-Horn
! : : z : : : : : ; z : i s ; : @{mlﬂﬂg“mmma‘“’m
2 : : : : ; : : ; : : : ? DRAWING NO. PLAN AND PROFILE SHEET SHEET OF
54+00 55+00 56+00 57+00 58+00 59+00 SD12 STA 54400 TO STA 59+00 24 73
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DKT NO 1 Remove [}
_ ! [ /219-24-159 REMOVE EXISTING VEGETATION (NPI)
21835 06F l 218.95.0556 20" DiP| W - STRUCTYRE NO. 13 REMOVE BLOCK WALL ' 33 LF
< * : 3 3] REMOVE CURB AND GUTTER 33 LF
. \ EXST,EASEMENTS
b STRUCTURE NO. 12 lc TION: A REMOVE SIDEWALK 18 SY
[~ o [«) GAg: F /
< ? < V4 ' () CcoNsTRUCT Q)
. 3 o S INSTALL NEW STORM DRAIN PIPE
i H DIAMETER| LENGTH
: NO.| STATION TO STATION _ |INCHES | FEET
. (@ |59+00 - 62+39.5 72 338
ol — : I i (2 [62+39.5 - 62+54.4 78 110
S N It fis i BxstRW "® [62+544 - 63v5 2 - 54 190
fl
Nl i;,“- ¥ : AN @ |59+48,(37' RT - 225 LT) 18 3
3 : O} (¢ ,;\V K 7 Ex%{’é : 2) : (®) |62+47.9 - 62+4323,(302' LT)| 18 14
t ] i - ! .
N N\ T - SR e i (® CONSTRUCT STRUCTURE # 11
Shrs — — (e Dew— — e LS, Y L SEE DETAIL ST8 1 EA
i N (o D — ~
= : i 2 N ' @ CONSTRUCT STRUCTURE # 12
Ry — ks T * L4 SEE DETAIL ST9 1EA
4 N . -~ +
Ny i 1 — s s 7Y - CONSTRUCT CONCRETE CATCH BASIN
% 7 == Y PER MAG STD DET 537 2 EA
] Cstg & & 4D
S | ; /@ _ / / / i _,
3 \L _— _ . ;X MCOOWELL <= ROAD | [ / A VAR i /) INSTALL NEW PREFABRICATED FITTING
10\ 8" ACP W- | 1iQ -
> s ! ) .
\SD75) S & 3 NOTHItg FOUND i‘“’\ \ ) NO.| STATION | sizE
e e % 7 & @ | 59+485 | 72" x 72" X 18" TEE
=
— : - G | 62+47.9 | 78" X 78" X 18" TEE
—_— h
—  — | : g @D RELOCATE PER MAG STD DET 370 26 LF
- i H 1
W W ;g 5 NG HEEANS - 4D RELOCATE PER MAG STD DET 370 26 LF
=== STRUCTURE N s,ﬂ/_@:‘ RN @ RELOCATE PER MAG STD DET 370 32 LF
' -
N\ \ \ @ RELOCATE PER MAG STD DET 370 32 LF
7 . \ 1 -
. . . o L i 20 Gd ALL PRIVATE UTILITIES SHALL BE
| X 1 ; e Foct RELOCATED BY OTHERS _
‘ ‘ ‘ ‘ ‘ x ‘ ‘ ; ': — : INSTALL NEW 5' DIA. STORM DRAIN MANHOLE
: : ! : : : ‘ : : : : : : U NO. 13 BASE SHAFT
f 5 5 ; : 3 ! ; : i : ; STRUCTUR Sta £355(%_ NO.| STATION DETAIL DETAIL
; : ; i g ; ; | 3 ; § ; 3 fosedln 45 | 62+395 STRUCTURE NO 11} 522
I T N A N A [ I S R R R H 3 T G0 | 62544 STRUCTURE NO 12
1758 : 5 5 § | g ; ; g : 3 : 1758 | 63 CONSTRUCT STRUCTURE # 13 |
i ! i i i ! ! H ! i : SEE DETAIL ST10 1 EA |
; - - ; e S et s TR S e s ] SR y vy | B e 49 CAP 8" ACP WATER LINE PER
: ; i i i 1754 MAG STD DET 310 CAP ONLY 1EA
1754 : : : : i €0 PROTECT IN PLACE PER
i : : ; 1 MAG STD DET 403-3
form - Draif g1 : : . €D REMOVE 8" WATER LINE 25 LF
1750 ; ; _1750.-{ €D RELOCATE 20" WATERLINE PER
; P DETAIL UT1 1EA
: . A IS S 'RSEIES PRES: SRR SN NN S SN S ! -£-H: - : i A\ protECT IV PLACE VEGETATION (NP)
1746 : : T ] ; 1746 | 2\ PROTECT IN PLACE (NP
= 1 | : i ; i PAVEMENT REMOVAL AND REPLACEMENT
_____.j ________ _%____[-}[ydpajuﬁgwg;adé__[_jne __j;_ ________ ;_ ________ } ; e T SEE SHEETS RD1-RD5
1742 ! i l:,,_._:;:k}f ‘ 1742 | ® INDICATES POTHOLE LOCATION
N D X ; @ : _ M |NDICATES POTHOLE ELEVATION
e T A P R T T R P R [ T : 7AAN\ N 200009 FV/EE - : z
1738 } s a ; 3 U‘,_J_! g prpé S=3.019‘§4 LF, wjfﬁ , n OF N I?FI(')"ATFE PER nw:!r‘ N _Il1;’1 1 1738 NZ) AEVISION BY DATE
5 § : I R e e e R | | e 1740/ PIPE ol FLOOD CONTROL DISTRICT
[ i A Tt T s s FE S Lot IR e R R e e E it GEEE e et 20:0144. _FTIFT-1* OF MARICOPA COUNTY
P : : —T | ; : ‘ ‘ : : : | RELOCAT. : : : : : 1734 ENGINEERING DIVISION
: ] i ! ; ; ; ; ; i i : i ; ; :
B — ; :f ; i ; i : ; : : : PERMAG VR e S —— MCDOWELL ROAD BASIN
; ; , : ; ; ; : : : ; [DET, 370 - RELOCATE ! AND STORM DRAIN DESIGN
N 4 S - . foeo ] : : : : : : ~BY: OTHERS ™~ PCN 420.03.31
_,1‘ . | ‘ ' @ REFER—7i0--DIWG—/0-DF 1 FOR_GATE. DEFALS {EA ] 1730 90% [pesne ST & 02:;&06
: : : - A i ; o
: J ; : €9 CONSTRUCT NEW !CURB AND GUTTER PER DRAWN DKS/JWH 04/07/06
R et patetst SR RS SEEE S e S M o] : { ; : : ; T MAGSTO DET 220, TYPE-A T T o 8E e Pf;’V%L%MI;__VggY CHECKED | RAE 04/07/06
1726 6y cggsg%cgﬁ/fsg/s SIDEWALK PER 7; <y 1726_| CONSTRUCTION A
" : ; O i O
; ‘ DRAWING NO. PLAN AND PROFILE SHEET SHEET OF
59+00 60+00 61+00 62+00 63+00 ‘ 64+00 SD13 STAS59+00 TO STA 64+00 B 73
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{1 memove []

429 ' e . _ REMOVE EXISTING VEGETATION (NP)

REMOVE EXISTING CURB AND GUTTER 14 LF

REMOVE EXISTING SIDEWALK 7.7 SY

DKT NO.
219-19-654

S
N
i 3
/ A (O constrRuct O
=77 =& INSTALL NEW RCP STORM DRAIN PIPE
W “ DIAMETER | LENGTH
W NO. STATION TOQ STATION | INCHES FEET
< (D  0+5584 - 1+42.86 48" 124
N @ 144286 - 4+40 48" 298
X .
N
< INSTALL NEW §' DIA STORM DRAIN MANHOLE
= BASE | SHAFT] 30" COVER
NO. STATION DETAIL | DETAIL| DETAIL
@  1+4286 MH 1 520 522 424

@ CONSTRUCT CONCRETE HEADWALL W/
APRON PER MAG STD DETAIL 501-3 1EA

67 ACP W<
s . s s— ® CONSTRUCT NEW CURB & GUTTER
e — AL he— ew n— _M_\X I PER MAG STD DET 220,TYPE A 14 LF
680;2?31311;)‘8 v (6) CONSTRUCT NEW SIDEWALK
- PER MAG STD DET 230 7.7 SY
10 0 10 20
: o —— ] -
- _ BLUE STAKE P (?) INSTALL 48" STORM DRAIN ACCESS
- ; ; ; : : : : : ; : : : ; : : : : i : : : - BARRIER PER COP DET P-1563 1EA
: i | ; 1 i i : i : ; : H ; : RELOCATE 16" ACP WATER LINE
| 3 ; 5 5 3 i 3 ; | ; : ; ; ! : PER MAG STD DET 370 26 LF
A N [ N I S [TV N [N A [ [ I A R RS SRS IS [ [N I U R I [ DU N { Y
s T st s S © fpes e
1646 : z : : : : : : : : : : 3 : é 1645
BRI
R O R T B B e e o e e B B e e e e e ot S SRS
1642 : ; : ;. ; ; : 1 | ; ; ! ! ! | 1642
1 k] H k] k3 H L] ; 1 : H ; H : 1 i
i 1 3 ] + f) 1 . 3 1 ] 1 ¢ 1 1 1 |
! ; ; ; i - | ; : : ! : L |
e e S e DU I B e B3 - St R LTS SR SR S 0 1/ 15§ NN Jua S ===t EX-SQI-G-CQ‘.-@A«,@L’-”!-D!%! —————————————————— |
=30 S N N =T N 115479 A T O O A D AN 1638 ‘
<; ; : N 1 1 T Wiy [ T ] i 15x2, u : i T E] 1 /
H 3 i Structure No. 1, Al S T ; " ; i i LT | : 45
IS N O S %"_'ﬁtadaotsﬁfég—b'é_émm% RN 1 lg__:*______;_%_____ 8_,,;"__@1_1_@@__1 ’___r_,____:—f—__q ________ I PROTECT IN PLACE VEGETATION (NPI)
i s ' cLowe 4 1 i H H — | ) ; i H !f! \
1634 3 E 3 02.5?; it ; _____,_L-v : L : ,,.-r-"’ 1: % } 3 : 3 1634 PROTECT IN PLACE (NPI)
3 : E ! s >_-§a—_—:-=’ “‘i-—" ]; 7 : 5 ; ' ! 3 3 : PAVEMENT REMOVAL AND REPLACEMENT
SURES SN SHUE S - R -l ONNNS [Su R S 8 O RO SRS AUV S I IS : S W — = : SEE SHEETS RD1-RDS5
1 T f ) H
1630 : i | [_ il i ; : : ; ! g : i 3 : 1630 | ® INDICATES POTHOLE LOCATION
; R ; : HE : 1 ! : : i ; : -
3 ; " aeior ke pire 5 : i ; ’ ! ! | 38 OF 48 PIPE S INDICATES POTHOLE ELEVATION
S TS 0043 -RT/FT - - 0 1 B s Bl s e vttt aieinie e S PP S oot s : f = S R SR SRS :
N 4 : - o0 v - T T ] 1
1626 A DRt SN P 2 e L : T : ; : { : 1626 1
i ) O i ; ] i : H : 7 g NO. REVISION BY DATE
5 %9 | Nista gess : 3 % ? | | FLOOD CONTROL DISTRICT
e IS S NS ER R v , R S IR - R ISR SN —— SR S - R s S S T e s s OF MARICOPA COUNTY
i ! : McDawell Rd Cst € : : : ‘ : i : ENGINEERING DIVISION
1622 i : i 10214 Lt ; 1 i i ; : i i i 1622
: : i TE =|1627.10 ; : EPER NOUTH : : ; H MCDOWELL ROAD BASIN
] i 5 v %RELOCATE | ; | | : | : AND STORM DRAIN DESIGN
I R R R PR A (R CBY[TOTHERS —~i=~— =i = =i i SR R e PCN 420.03.31
_1e i ; ; ; : : : : : ; ; ; : ; 1618 BY DATE
i : ; ; ; i 1 i ; i ; ; H ; : 90% DESIGNED | DEJJJWH 04/07/06
- i H i ¥ T i El t 4
IS SR U SO N T SR : i H i : h : ; : ) : ; : : : DRAWN __ | DKSJWH - 04/07/08
i e e s e B i e s e s e e e e S S s St T PrEMIASY |ohecreD | e o479
1614 ; ’ i ; : ; : ; ; : i : ; 3 : ! : : : ' 1614 | consTrRUCTION -ﬂ a*“n'g'el"”"mes e,
1 H 1 3 i 1 k] H i 3 1 H
B 3 s f t H H * : H ¢ t 1 i H i H H H i B i B D 208 NAKEY-HONY MO ASIOCUTES, W
; i i ; H i : : ; i P : P DRAWING NO. PLAN AND PROFILE SHEET SHEET OF
0+00 1+00 2+00 3+00 4+00 SD14 STAO+00TO STA 4+40 26 73
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{1 memove [}
REMOVE EXISTING VEGETATION (NPJ)
REMOVE EXISTING CURB AND GUTTER 14 LF
REMOVE EXISTING SIDEWALK 7.7 SY
REMOVE EXISTING SANITARY SEWER 14 LF
REMOVE EXISTING VERTICAL CURB 14 LF
{6] REMOVE EXiSTING VERTICAL CURB 14 LF
O construct O
INSTALL NEW RCP STORM DRAIN PIPE
DIAMETER | LENGTH
NO.| STATION TO STATION | INCHES FEET
(@) | 4+40 - 5+69.26 48 129
@ | 5+69.26 - 7+41.12 48 242
INSTALL NEW 5' DIA STORM DRAIN MANHOLE
BASE | SHAFT | 30" COVER
NO.| STATION DETAIL | DETAIL| DETAIL
@) | 5+69.4 MH 2 521 522 424
SLLION: TG (@ CONSTRUCT CONCRETE HEADWALL W/
TRAFFIC ELECTRICAL ) APRON PER MAG STD DET 501-3 1 EA
PROTECT IN PLACE N
/ “.,\ P ——————— (® CONSTRUCT NEW CURB & GUTTER
/ N mz@"ﬁ% PER MAG STD DET 220,TYPE A 14 LF
\ 602-
; \ BLUE STAKE "2’ (&) CONSTRUCT NEW SIDEWALK
; = — PER MAG STD DET 230 7.7 SY
— q ; ; ; : , : L i ‘ 4 : . . (@ INSTALL 42* STORM DRAIN ACCESS
. i | : } | ; ; ; | | ; i ; BARRIER PER COP DET P-1563 1EA
i : ; : 3 ; 3 i ; i i ; i PLUG EXISTING SANITARY SEWER LINE 2 EA
| RS R N R L S S S IS I - A L - LU RO S S I I S K
i ; i ; i ; i ; : ; ; § ; CONSTRUCT VERTICAL CURB 14 LF
: : : : : : ; i ; ; 3 ; ; 1654 |  PER MAG STD DET 222 TYPE A
i 1 1 [ 1 i 1 i )
‘ ; i ; i ; | 3 : i ; i 3 40 CONSTRUCT VERTICAL CURB 14 LF
BN R B i e R R E A S e s E [t pabl R e B st S 4 P S S ae PER MAG STD DET 222 TYPE A
; H H H H ; 1 ] H H i ; H
1650 : ; : : ; | 1 1 ; 1 ; ; ; 1650 | @) INSTALL 41" DIAMETER 1 EA
i H H H ; i ; H i ; ; ; i RESTRICTOR PLATE
NS S S— S - SN Y et LIS S Lo IMH #2 : AN SRS SR N SO T - ] il el INCTRIY A SMEUS SN RUSUES SIS TSRS SRS SNSIVUE: SRR WIHUOS SIS SRS SO U S
! : : : : : Sta 5+694 : : : i : .
1646 | ! i ! H H McDowell Rd (st ¢ i ! ! ! d Grad @ Stoem Drain Q 1646
! : : : : : 5.2/ LT ! : : ! : : : N
: ! : : i ; ' Rim | Elev: 1632.7 ¢ : ; i /i/ Storm ; :
; R N [ [ YT i M S T R PN e YT A\ PROTECT IN PLACE VEGETATION (NPI)
1642 ' : z ; O S e N t PO e end T 1642
Dt : i : i f wh i i ; PAVEMENT REMOVAL AND REPLACEMENT
FE S Al SIS T S A i AR SR ALK IO A NN N A T JS N A U - TR S U A SEE SHEETS RD1-RD5
1 i i 1 1 i ¥ 1 1 2 x 1 i 1
1638 3 i ; %{3 1 ; ; : : Sl : ; ; 1638 | @ INDICATES POTHOLE LOCATION
; ; ; Ty : ; ! 3 ; ; | g g W |NDICATES POTHOLE ELEVATION
1 i 3 = id i 1 : i 1 1 : ; i ; 3
T 1 O O e e e e e B I B s B B e o e e e S S et :
1 1 i 1 H 1 H : : 1 ; : 1
1634 ; : ; ; : ; : : ; ; ; d 1634 155 REVISION BY DATE
, - : : : , ; g : ; : ; i FLOOD CONTROL DISTRICT
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‘ Stage Storage Data for McDowell Road Detention Basin




Flood Control District
of Maricopa County

Kimley-Homn
and Associates, Inc.

tage i

0 7619.57

1 12382.09 0.28 0.23 0.23
2 17071.05 0.39 0.34 0.57
3 21362.29 0.49 0.44 1.01
4 26631.68 0.61 0.55 1.56
5 31713.58 0.73 0.67 2.23
6 37097.98 0.85 0.79 3.02
7 42407 .46 0.97 0.91 3.93
8 49419.88 1.13 1.05 4.99
9 56454 .41 1.30 1.22 6.20
10 63951.81 1.47 1.38 7.58
11 72732.81 1.67 1.57 9.15

mcdowell_ratingcurve xls FCD 2004C052

KHA Project No. 081131012 411212006 PCN 420.02.31




McDowell Road Basin and Storm Drain Design

"] Kimley-Horn
and Associates, Ine.

A
s ]

This rating curve was developed using the HY-8 file named mcdout.
The structure is a 48" RCP with a 41" oriface plate at the inlet.

This spreadsheet reflects conditions from the 90% submitial.

The Pipe fength has increased to 792 {eet.

Values From Hy-§ Values ?ir?@'r%ﬁ ating Curve:
cist o R il 1
0 0 0
12 0.70 1
24 1.48 2
36 2.10 3
48 2.68 4
60 3.30 5
72 4.03 G
84 4.89 7
96 5.90 8

108 7.07 9
120 8.38 10
11

. *Values for the rating curve were developed from a fourth order polynomial best-fit curve.

mcdowell_ratingcurve.xls FCD 2004C052
KHA Project No. 091131012 4j12/2006 PCN 420.02.31




. . Flood.ol District

of Maricopa County

{- Kimley-Horn
BEET Y\ and Associates, Inc. McDowell Road Basin
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Flood.ol District

of Maricopa County

Kimiey-Hom
and Associates, Inc.

McDowell Road Basin
Discharge/Stage Relationship
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- . Option 4 HEC-1 Summary Output




Kimley-Hom
and Associates, Inc.

November 30, 2006 ite -

7878 N 16t_h Street
Mr. Scott Vogel, P.E. g;’ggg'x Arona
Senior Project Manager

Flood Control District of Maricopa County

2801 W. Durango Street

Phoenix, Arizona 85009

RE: McDowell Road Basin and Storm Drain Design
FCD 2004C052
Change Order No. 2

Dear Scott:

We are submitting for your approval the tasks outlined in Change Order No. 2
for the McDowell Road Basin and Storm Drain Project. The assignment for
the change order was to convert the Spook Hill ADMP DDMS files prepared
by Wood/Patel to DDMSW format. The conversion was conducted on the
entire watershed as defined in the Spook Hill ADMP Update, using the
DDMS files provided to Kimley-Horn (KHA) by Wood/Patel on July 27,
2005.

The completion of the tasks for Change Order No. 2 is discussed below:

Task 1: Import DDMS files to DDMSW version 3.2.9 (this version was
provided to Kimley-Horn by the District in 2 meeting on September
15, 2005).

This task was completed, the HEC-1 output file is attached. All
DDMSW files are provided on the enclosed CD.

Task 2: Delete the JD records in the ADMPU and let DDMSW populate the
fields according to the new version’s algorithm.

This task was unnecessary because DDMSW imported all of the files
correctly.

TEL 602 944 5500
FAX 602 944 7423



Kimley-Hom Change Order No. 2
and Associates, Inc. Page 2 of 2

Task 3: Revise stage-storage records at Signal Butte FRS and Apache
Junction FRS to match the latest provided to Kimley-Horn by Joe
Rumann.

Stage-storage records at Signal Butte FRS and Apache Junction FRS
were changed to reflect current stage-storage records. See attached
HEC-1 output file.

Task 4: Review times of concentration, Joe Rumann requested this step in a
phone conversation 9/27/05. He said that the DDMSW version 3.2.9
may have a bug in it. He requested that KHA check the m and b
values used to determine K}, in the time of concentration equation.

As shown in Table 1, the m and b values from the Spook Hill ADMP
were used to calculate their corresponding K;, values. These values
were then compared to those generated in DDMSW. The Kj, values

generated with DDMSW are consistent with those in the ADMP.

Task 5: Prepare a table of flow comparisons for representative areas of the

. . model.

Flow comparisons were completed for ten representative areas.
Table 2 provides the results of this comparison. All areas match.

Submitted:

Table 1. Comparison of Ky, Values.

Table 2. Comparison of Flows Between DDMS and DDMSW.
Edited subbasin map (11 inch x17 inch)

Hard copy of HEC-1 output file

Edited subbasin map (24 inch x 36 inch)

Electronic copy of HEC-1 input and output files (on CD)
Electronic copy of DDMSW files (on CD)

Sincerely,

Kimley-Horn and Associates, Inc.

s »-*""/w
S AT
[ e

David Jensen, P.E., CFM
Project Engineer

CO2 Letter.doc
C-57




Table ‘ﬁ,.npaﬂ*ﬁswn of K, value. ' ’

Area Area From DDMS Files for Spook Hill ADMP K, %
ArealD | [mi [acres] m b Calculated K.V | [Generated by DDMSW] | Difference |
AT T 0690 L4D -0.01375 0.080 0.044 0.044 0.00C
20 | 1.167 747 ~0.01375 0.080 0.040 ; C.040 0.000
0 | 2.227 1425 -0.01356 0.079 0.036 0.036 . 0.000
60 | 1751 1121 -0.07352 0.079 0.038 , 0.038 0000
80 | 1.493 956 -0.01374 0.080 0.039 0.039 - 0.000
“00 0.488 312 -0.01382 0.07S 0.045 ] 0.045 0.000
12C 2197 <406 -0.01376 0.080 0.037 0.037 [ 0.000
140 0.598 383 -0.01375 0.080 0.044 0.044 ~ 0.000
‘50 | 0.407 280 -0.01375 0.080 0.047 0.047 ' 0.000 |
180 | 0.36E 234 -0.01375 0.080 | 0.047 0.047 2.000 |
180 | 1014 849 -0.0°375 0.080 0.041 0.041 0.000
“90 | 0.018 588 -0.01375 0.080 0.042 0.042 0.000
200 ' 0530 330 -0.01575 , 0.08C 0.045 0.045 0.000
[ 210 0.792 507 -0.01375 0.080 0.043 0.043 0.000
220 0.473 303 -0.01375 0.080 0.046 0.048 0.000
240 1.408 901 -0.01375 0.080 0.039 0.038 0.000
260 0.263 168 -0.01290 0.075 0.048 0.046 0.000
280 0.319 204 -0.01375 £.080 0.048 0.048 0.000
300 0.289 185 -0.01375 0.080 0.048 0.049 0.000
305A | 0.318 202 -0.01375 0.080 0.048 0.048 0.000
3058 | 0.386 247 -0.01375 0.080 0.047 0.047 0.000
310 0.538 344 -0.01375 0.080 0.045 0.045 0.000
320A | 0.270 173 -0.01375 0.080 0.049 0.049 0.000
32081 | 0.454 297 -0.01375 0.080 0.048 0.046 0.00C
320B2 | 0.220 141 -0.01358 0.079 0.050 0.050 0.000
340A1 | 1.089 697 -0.01486 | 0.087 0.045 0.045 0.000
340A2 | 0.037 24 20.01014 0.061 0.047 0.047 0.000
340B | 0.290 186 | -0.01375 0.080 0.049 0.049 0.00C
350 0.997 338 -0.01375 0.080 0.041 0.041 0.000
355 0.676 433 -0.01375 0.080 0.044 0.044 0.000
360 0.880 563 -0.01437 0.084 0.044 0.042 0.000
370 0.672 430 | -0.01375 0.080 0.044 0.044 0.000

Notes: (1) K, was calculated using the equation provided in Table 3.1 of the Drainage Design Manual for Maricopa County, K, = miogA + b.
{2) Sub area altered for the McDowell Road Basin and Storm Drain model.

Kimiey-Horn and Associates, inc.
K:\WaterResources\91131012\Drainage\Hydrology\Finalkb_check. XLS 11/29/2006




Table fJ,.mparﬁsr@m of K, value. ‘ '

Area Area From DDMS Files for Spook Hill ADMP ' K
Area 1D Imi%) [acres] m b Calculated K,V | [Generaled by DDMSW] | Difference
3804 0.261 167 -0.02007 0.121 0.078 0.076 0.00C
380B" 0.369 236 -0.01375 £.080 0.047 0.047 0.000
380BZ2 | 0.098 B -0.01375 0.08C D.05E 0.055 2.000
380B3 | 0.123 | 79 -0.0137E 0.C8C C.054 0.054 0.000
3854, 0.018 | 12 n/a® nfa® n/a®? 2.085 n/a®
385R 2.077 | 49 n/a® nfa'® n/a® 0.057 L /g
385C £.50% 201 n/a® n/z® n/a® 0.039 n/a®
3904 0.024 15 n/a® : n/a® n/a® 0.064 n/a®
2908 0.101 85 n/z® : n/a® n/a® 0.055 n/a®
| 3g0C C.12* 77 n/a® n/a® n/a® 0.054 L n/a®
305 0.199 | 127 -0.01375 : 0.080 0.C51 0.05° . 0.000
3854 0487 | 120 nfa® n/a®® n/a® 0.051 nfa®
3958 0.004 | 3 n/a® n/a® n/a® 0.074 na® |
400A 0.048 | 31 -0.02100 0.125 0.094 0.094 0.000
400B1 0.385 | 248 -0.016286 0.096 0.057 0.057 0.000
400B2 | C.194 124 -0.01375 0.080 C.051 0.051 0.000
400B3 | 0.024 15 -0.01375 0.080 0.064 0.064 0.000
4154 0.280 179 -0.01375 0.080 0.048 0.042 0.000
4158 0.276 177 -0.01375 0.080 0.049 0.048 -0.001
A20A1 0.566 362 -0.01348 0.079 0.045 0.044 -0.001
420A2 | 0.022 14 -0.01375 ] 0.080 0.064 0.064 0.000
420B05 | 0.040 28 n/a® n/a® n/a? 0.061 n/a®
420B10 | 0.025 16 n/a® n/a® n/a® 0.063 n/a®
420815 0.011 7 n/a® n/a® nfa® 0.068 , n/a®
420B20 | 0.014 9 n/a® n/a® n/a® 0.067 n/a®
420825 | 0.084 54 n/a® n/a® n/a® 0.056 n/a®
420B30 | 0.055 35 n/a® n/a® n/a® 0.059 n/a®
420B35 | 0.034 22 n/a® n/a® n/a® 0.062 n/a®
420B40 | 0.005 3 n/a® n/a® n/a® 0.073 n/a®
. 420B45 | 0.007 4 n/z® n/a® n/a® 0.071 n/a®

Netes: (1) K,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>