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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

1 INTRODUCTION 

1.1 Background and Scope 
The Riggs Road project is part of the Town of Gilbert (TOG) roadway improvements. The 
project limits extend from Val Vista Drive to Recker Road, including a quarter mile section of 
Higley Road south of Riggs Road . The roadway will be built to ultimate configuration which 
includes multiple lanes, raised medians, bike paths, sidewalk, curb and gutter and drainage. 

The purpose of this report is to document the engineering analyses used in the des ign of drainage 
infrastructure for Riggs Road and Higley Road. Figure 1 shows the proj ect location. 

All plans and reports for this project are in English Units . 
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Figure 1: Proj ect Location Map 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

1.2 Previous Studies 

1.2.1 Sonoqui Wash Floodplain Delineation Study 

Ente llus, Inc. under contract with the Flood Control District of Maricopa County (FCDMC), 
completed the analysis of the Sonoqui Wash Floodplain Delineation Study, March 2004. This 
project evaluated the 1 00-yr, 6-hr stom1 and the 1 00-yr, 24-hr stom1 for approximately 7 river 
miles of floodplain delineation for Sonoqui Wash from Ellsworth Road to Higley Road, in 
eastern Maricopa County. 

1.2.2 Queen Creek/Sonoqui Wash Hydraulic Master Plan & East 
Maricopa Floodway Capacity Mitigation Study 

Huitt-Zollars (H-Z), under contract with the Flood Control District of Maricopa County 
(FCDMC), completed a hydraulic/analysis entit led Queen Creek/Sonoqui Wash Hy draulic 
Master Plan & East Maricopa Floodway Capacity Mitigation Study, December I999. This 
project is was used to evaluate flows in the East Maricopa Floodway (EMF) for the 100-Y1·, 24-hr 
stom1. 

1.2.3 Chandler/Gilbert Floodplain Delineation Study Phase 1-
South, Eastern Canal Watershed 

David Evans & Associates (DEA), under contract with the Flood Control District of Maricopa 
County (FCDMC), recently completed the analysis of the Chandler/Gilbert Floodplain 
Delineation Study Phase I -South, Eastern Canal Watershed, June 2007. This project provided 
the flood plain limits along the Eastern cana l. 

1.2.4 Master Offsite Drainage report for Seville-Higley Road 
&Chandler Heights Road 

CMX Group Inc. (CMX), under contract for Shea Homes Inc. completed the drainage report 
Master Offsite drainage report for Seville-Higley Road and Chandler Heights Road, August I , 
2000. The analysis was used to evaluate and document the impact that the Seville development 
had on the existing drainage. 

1.2.5 Offsite Drainage report for Riggs Pavilion 

CMX Group Inc. (CMX), under contract for Marathon Commercial Development completed the 
drainage report Offsite Drainage Report for Riggs Pavilion, southeast corner of Higley Road and 
Riggs Road Gilbert, AZ, July I 6, 2008. This analysis was used to evaluate and document the 
impact that Riggs Pavilion will have on the existing drainage condition. 

1.2.6 Chandler Junior High School Preliminary Drainage study 

Erie & Associate, Inc. (Erie), under contract for Hess-Roundtree Engineering and Chandler 
School District completed a drainage report Chandler Junior High School Preliminary Drainage 
study, April 14, 2004. The analysis was used evaluate the impact that the development will have 
on the existing drainage condition. Note: team members were unable to obtain the final drainage 
report. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

1.2.7 Drainage Report for Mountainwood Development 

Stantec Consulting Inc. (Stantec), under contract for Vanderbilt Farms L.L.C. completed the 
drainage report Final Drainage Report for Mount a inwood, June 2006. This analysis was used to 
evaluate and document the drainage improvements for the development. 

1.2.8 FEMA Studies 
The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 
panels 04013C3075H & 04013C3035H, dated September 30, 2005, show the project area to lie 
within Flood Hazard Zone X (shallow flooding) , with the exception of the EMF which has a 
Flood Hazard Zone A (1 00-year flood, no base flood elevations detetmined). The 100 year flood 
for the EMF is contained within the Right of Way (ROW) of the EMF. 

2 SITE DESCRIPTION 

2.1 Topography 
The tenain in the project area east of the EMF gently slopes towards the northwest at a grade of 
approximately 0.5 percent. Elevations range from 1282 feet at Val Vista Drive to 1366 feet near 
Recker Road. West of the EMF, the slope of the terrain is generally in a northwesterly or 
westerly direction. 

Figure 2 shows the topography in the project area. 

2.2 Land Use and Soil Types 
Existing land use along the project corridor consists of vacant desert as well as commercial and 
residential land use. Several residential and commercial developments are planned along the 
Riggs Road corridor. Due to the recent economic downturn, development of these parcels has 
been placed on hold. It is likely that these parcels will not be developed for several years. 

Soils within the project area consist of sandy loam, sandy clay and clayey sand, silty sand and 
clayey to silty sand with various amounts of gravel and medium to high plasticity. These fined 
grained soils are easily transported by st01m water. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

Figure 2: Topographic Map of Project Area 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

3 HYDROLOGY 

Entellus, Inc. performed the hydrologic analysis for FCDMC for the Sonoqui Wash Floodplain 
Delineation Study, March 2004. The 100-yr, 6-lu- stom1 was used due to the higher peak flows. 
CMX Group Inc. (CMX), under contract for Shea Homes Inc. completed the drainage report 
Master Offsite Drainage Report for Seville-Higley Road and Chandler Heights Road, August I, 
2000. In the report CMX updated the FCDMC HEC-1 model to document the impact of the 
Seville development on offsite flows. This updated HEC-1 model will be utilized for this 
project. Excerpts of the repOii can be found in Appendix B. 

As can be seen on Figure 2, offsite flows west of the EMF have a minimal impact on Riggs Road 
because the direction of runoff is parallel to Riggs Road. East of the EMF, offsite mnoff flows 
northwesterly towards Riggs Road. These flows are intercepted by two independent drainage 
systems. The first is an existing gabion trapezoidal channel, which originates east of Higley 
Road and extends along the south side of Riggs Road to the EMF. The second channel is the 
Seville channel located along the north side of Riggs Road . This channel originates at Power 
Road and extends along the north side of Riggs Road to 172st, then routes stom1 water north to 
Chandler Heights Road. The FCDMC HEC-1 existing condition models will be utilized for the 
analysis of the Riggs Road channel. Team members reviewed/refined the model to identify peak 
discharge values at key locations. They only modified basins directly impacting the project 
limits (i.e., they did not review/refine the entire hydrologic model) . 

The onsite hydrologic analysis was completed using the Rational Method. The Rational Method 
is described in the sections below. Each onsite inlet was sized for the 1 0-year 1-hour stom1 
event, as specified by the Town of Gilbert Roadway Design Guidelines . 

3.1 Onsite Retention Volumes 
The Modified Rational Equation was used to determine the storage volume required for the 50-
year, 24-hour stonn event. The Modified Rational Equation is: 

3.2 

Where 

V = C (D/ 12)A 

V =storage volume, acre-feet 

C = weighted runoff coefficient 
D = 50-year, 24-hour rainfall depth (3.0 inches Per TOG 

Guidelines) 
A= contributing drainage area, acres 

Precipitation 
Rainfall data for the project site was detennined using equations and procedures described in the 
Flood Control District of Maricopa County Drainage Design Manual, Volume I, Hydrology. 
Precipitation calculations can be found in Appendix C. 
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3.3 Rational Method 
The Rational Method calculates the peak discharge using the following equation: 

Where 

Q =CiA 

Q = peak discharge, cfs 
C = rw10ff coefficient 
i = average rainfa ll intensity, inches/hour 

A= contributing drainage area, acres 

Each of the Rational Method parameters is di scussed below. 

3.3.1 Rational Runoff Coefficient: C 
The Rational Method runoff coefficient (C) depends on the one-hour precipitation depth, 
vegetation cover, percent of effective impervious area, and the hydrologic soil group (HSG). 

For this project, a pavement runoff coefficient of 0.95 was used for onsite drainage areas and for 
landscaped areas a runoff coefficient of 0. 70 was used. 

For undeveloped deseti a runoff coefficient of 0.40 was used. 

3.3.2 Rainfall Intensity: i 
The rainfall intensity (i) in the Rational Method equation is the average rainfall intensity for the 
selected return period with rainfall duration equal to the time of concentration. The time of 
concentration is the time for a flood wave to travel from the hydraulically most distant point in 
the watershed to the point of concentration. 

For pavement drainage calculations, a time of concentration of 60 minutes was used at each inlet 
per Town of Gilbert policy. 

3.3.3 Sub-Basin Areas: A 
Pavement drainage areas were delineated for each pavement inlet. See Figure 3 for onsite 
drainage areas. 
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3.4 Retention Volume Summary 
Two onsite retention basins and five underground storage pipes west of the EMF are required for 
this project because there are no outfalls avai lable. A 96" corrugated metal pipe (CMP) pipe was 
recommended to minimize the impact on existing county properties. In addition, three 
temporary offsite retention basins are required for this project to protect the roadway until the 
land is fully developed. Currently the land is undeveloped desert. The basins will capture 50-
year 24-hour stom1 using desert conditions with the exception of the basin at the southeast corner 
ofRiggs/Recker Road. Team members meet with the developer to identify the size and shape of 
the basin. For retention calculations see excerpts from SVK Engineering drainage report in 
Appendix B. Refer to Figure 3 for general retention basin locations. Also refer to Tables 1 and 2 
for retention basin and underground storage sizes respectively. 

Initial geotechnical data shows favorable infiltration rates of 2 in/ l1r to 8 inlhr, which will allow 
the retention basins to drain within 36 hours . However, during construction of the basins site 
specific percolation tests will still need to be perforn1ed to detem1ine if a basin needs a drywell 
or not. 

The underground storage pipe will utilize drywells to drain the pipe within 36 hours. 

Table 1 Required Retention Basin Summary 

Desert/ Runoff 
Basin Pavement Runoff coeff. Landscape coeff. 

approx. Sta Roadway area Pavement area 
acres c acres c 

47+00 RiQQS 3.34 0.95 2.74 0.7 
55+00 RiQQS 1.38 0.95 1.94 0.7 

143+43 Riggs 1.48 0.95 2.20 0.4 
153+25 Riggs 0.49 0.95 0.00 0.4 
180+00 RiQQs/Recker - - - -

Notes: 
A) Storage includes 1/2 street drainage for south side of Riggs Road 
B) 0.73 ac-ft of storage provided. See excerpts from SVK Engineering drainage Report 

in Appendix B for retention basin ca lculations. 

Table 2 Underground Storage Summary 

Desert Storage 
Basin Roadway c Pavement c landscape D Volume Volume 

D 
ft 

0.25 
0.25 
0.25 
0.25 

-

Volume of 
storage 
required 

ac-ft 

1.28A 

0.67 
0.57 
0.12 
0.706 

approx. Area Desert/ Area 96" storage 
Sta 

40+28 RiQQS 

33+93 RiQQS 

27+05 Riggs 

20+95 RiQQS 

17+00 Val Vista 

Pavement acres Landscape acres ft ftA3 ac-ft 

0.95 0.84 0.70 0.18 0.25 10097 0.23 

0.95 0.78 0.70 0.17 0.25 9346 0.21 

0.95 0.84 0.70 0.18 0.25 10127 0.23 

0.95 0.76 0.70 0.16 0.25 9052 0. 21 

0.95 0.44 0.70 0.09 0.25 5297 0.12 
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3.5 Onsite Hydrologic Results 
Pavement runoff calculations and retention basin volumes and underground storage are provided 
in Appendix D. See Table 3 for summary of onsite flows . 

Table 3 Onsite Summary 

Station Roadway 
166+75 Riggs 
157+33 Riggs 
155+45 Riggs 
151 +15 Riggs 
146+62 Riggs 
143+43 Riggs 
136+77 Riggs 
127+94 Riggs 
019+03 Higley 
018+75 Higley 
012+85 Higley 
123+71 Riggs 
118+63 Rig_gs 
111+50 Riggs 
107+74 Riggs 
093+85 Riggs 
093+85 Riggs 
086+00 Riggs 
086+00 Riggs 
072+73 Riggs 
072+69 Riggs 
055+00 Riggs 
047+14 Riggs 
047+14 Riggs 

040+28 Riggs 
033+93 Riggs 
027+05 Riggs 
020+95 Riggs 
017+00 Val Vista 

Area 10 i, in/hr A, acres Q , cfs 
ES1 1.5 1.75 2.5 
22S 1.5 1.56 2.2 
21 S 1.5 0.27 0.4 
20M 1.5 0.56 0.8 
19M 1.5 0.51 0.7 
18S 1.5 0.50 0.7 
17S 1.5 1.11 1.6 
16S 1.5 1.47 2.9 

H1W 1.5 2.00 2.9 
H2E 1.5 0.89 1.3 
H1E 1.5 0.99 1.4 
14S 1.5 0.72 1.0 
13S 1.5 1.16 1.7 
12S 1.5 1.64 2.3 
11S 1.5 0.87 1.2 
10S 1.5 0.71 1.0 
10N 1.5 0.78 1.1 
9S 1.5 0.86 1.2 
9N 1.5 1.03 1.5 
8S 1.5 2.22 3.2 
8N 1.5 2.37 3.4 
7N 1.5 1.43 2.0 
6N 1.5 0.99 1.4 
6S 1.5 2.55 3.6 
5S 1.5 1.02 1.5 
4S 1.5 0.94 1.3 
3S 1.5 1.02 1.4 
2S 1.5 0.86 1.2 
1S 1.5 0.51 0.7 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

3.6 Runoff Analysis Existing/Proposed Conditions 
Due to the Riggs Road improvements, i.e. increased nmoff coefficient the rational method was 
used to analysis peak flows impacting the gabion trapezoidal channel (along the south side of 
Riggs Road) which, ultimately drains to the EMF. Both the existing and proposed conditions 
were analyzed. The analysis was broken into three segments or concentration points. The three 
segments are as fo llows: just upstream of the EMF, 1641

h Street and Higley Road. Drainage 
areas were delineated within the right of way and the limits of roadway construction. Refer to 
Figure 4. 

For this analysis, a pavement nmoff coefficient of 0.95 was used for onsite drainage areas and 
for landscaped areas a runoff coefficient of 0. 70 was used. 

The results of the analysis show that there is no significant impact on the peak flows therefore 
the hydraulics of the channel have not changed. Refer to table 4 & 5 for summary of flows and to 
Appendix D for runoff calculations. 

Table 4 Existing Conditions Summary 

Concentration Area, Area, 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Comments 

Pavement Landscape 

Point (a c) (a c) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

1 3.3 11.48 18 27 34 46 57 68 

2 1.7 7.58 12 18 23 31 39 46 

3 0.55 6.17 8 13 16 21 27 32 

Table 5 Proposed Conditions Summary 

Concentration Area, 

Pavement 

Point (a c) 

1 8.44 

2 5.64 

3 5.26 

Area, 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Landscape 

(a c) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

6.34 18 29 36 47 57 67 

3.63 13 20 25 33 39 46 

1.46 10 15 19 24 29 33 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

3. 7 HEC-1 Results 
As mentioned previously, the modifi ed Entellus HEC-1 1 00-y:r, 6-hr model is used as the base 
model. Team members incorporated the CMX modified HEC-1 model and simplified/refined this 
model for this project. Most notably, only the bas ins that impact the project will be analyzed. 
Refer to appendix G for the HEC-1 model schematic diagram. 

The offsite flows can be broken down into two major segments. The first segment is the gabion 
lined trapezoidal chatm el. The channel intercepts offs ite flows along the south side of Riggs 
Road. Flows are conveyed from approximately 172nd Street, west to the EMF. Note that the 
existing channel does not have the capacity to contain the 100yr-6hr storm event. The channel is 
a 3.5 foo t-deep gabion lined trapezoidal channel with a 20 foo t bottom width and 3 to 1 side 
slopes. A nom1al depth analysis of the channel shows the channel capacity is approximately 538 
cfs. However due to the culvert crossing at 1641

h Street and Higely Road (2-10 'x3'RCBC) the 
channel capacity is reduced to 330 cfs with a headwater depth of3.5 ft. Any headwater depth 
greater than 3.5 feet will overtop the channel banks and enter the roadway. Flows will continue 
west along the overbank:s and Riggs Road and ultimately to the EMF. 

The second segment is from 172nd Street east to Lemon A venue. These flows will be passed 
through two culvert cross ings and will overtop Riggs Road and will enter into the Seville 
development channel along the north side of Riggs Road. See Seville paragraph for further 
discussion. 

Two HEC-1 models were developed: SNQ6altl.dat and SNQ6alt2.dat. In the fi rst model, flows 
from basin Wl3A are routed to the southeast com er of Higley Road/Riggs Road as it currently 
does. The second model reflects the potential of future develorment to redirect flows from Basin 
Wl3A and route flows directly north to the SE corner of 17211 Street/Riggs Road via the SRP 
easement. Basin W13A will be discussed in the later paragraphs. Each basin is discussed below 
and is reflected in the SNQ6altl.dat as these are the current conditions. Refer to Figm e 4 for 
location of the basins, concentration points and dra inage features. Also refer to Table 4 for 
summary of flows at concentration points. 

Note: discussion will be from Upstream to downstream. 

172 Street/Riggs Road- SeviUe Development (contributing basins W9, W l O &W l 4A) 

Offsite flows impacting Riggs Road and the Seville development include basins W9, WlO and 
W 14A, from 172"d Street to Lemon A venue. The Seville channel that runs along the north side 
of Riggs Road will convey the offsite flows around the development to the SE corner of 
Chandler Heights Road/Higley Road and ultimately be conveyed west to the EMF. Currently 
there are no structures to convey the offsite flows to the north, thus flows overtop Riggs Road. 
The Riggs Road project will incorporate two drainage crossings. The first culvert crossing is a 4 
barrel4 ' x2 ' Reinforced Concrete Box Culvert (RCBC), located at theSE comer of Recker 
Road/Riggs Road (basinWlO concentration point). Approximately 192 cfs via the RCBC will be 
conveyed north to the Seville chatmel. The second crossing will be 4-24" Reinforced Concrete 
Pipe (RCP), located just east of 172nd Street (bas in W14A concentration point). Approximately 
75cfs will be conveyed north to the Seville chatmel. 

Basin Wl4A concentration point is SE corner of Riggs Road/172nd Street. Currently the 
development San Tan Lakes Estates does not contain the north half of its onsite drainage. Flow 
will pond behind their wall and eventually overtop the driveway and drain out onto Riggs Road. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

San Tan Blvd. (Higley to Recker) this includes Basins W1 3A and the Jr. HS basins SAOl to 
SA07. See discussion below. 

Basin Wl3A concentration point is southeast comer of San Tan Blvd and 172nd Street. Flows are 
conveyed northwesterly via 2-24" CMP and roadway overtopping to the northwest comer. 
These culverts are undersized and the flows overtop San Tan Blvd. A portion of this flow will 
head west towards the Jr. High School. A majority of the flow heads in a NW direction 
overland. Mews Road will tend to push these flows west to Higley Road. From there flows will 
continue north to the southeast comer to Riggs Road/Higley Road. Note: depending on future 
development there is potential to divert this flow directly north to Riggs Road along the SRP 
easement (172nd Street). Most likely the flows will be directed to Riggs Road/Higley Road. 

Basin SAO 1 to SA07 (Payne Jr. HS) concentration point is southeast comer of San Tan 
Blvd/Higley Road. Flows are conveyed northwesterly via 3-36" cmp and roadway overtopping 
to the northwest comer. Flows are then conveyed via a concrete trap channel to the west and 
ultimately to the southeast comer of Riggs Road/1641

h Street. A p011ion of the overtopping flow 
will head north, along the east side of Higley Road . 

Higley Road/Riggs Road intersection SE corner. (Beginning offsite channel) A proposed 
development Riggs Pavilion will be built at this comer after the Riggs Road project. Therefore as 
part of thi s project, porti ons of the Riggs Pavilion drainage system will be built. This includes 
extending the existing 2-I O'x3 RCBC tmder Higley Road, adding 2-8'x3 ' RCBC under 
driveway, extending an earthen trapezoidal to the existing RCBC along the north and west 
boundary of the development. Also extend the 2-36" RCP to proposed driveway and add a 
modified junction structure/catch basin. Refer to the drainage plans in Appendix A. HEC-1 
basins contributing to this site are W 13A, W 13B, W 14 and flows from the Jr. High school. 

Mountainwood development is located on the south side of Riggs Road and is bounded by the 
EMF to the west and 164111 Street on the East. Per the Mountainwood drainage report (Stantec) 
northwesterly and southwesterly offsite flows will be redirected north along the east side of 164111 

Street, by raising 164111 Street. See excerpts of the drainage report in Appendix B. This affects the 
offsite drainage for basins W21 and W22 see discussion below. 

Basin W22 concentration point is the SE corner of San Tan Blvd/1 641
h Street. This basin is 

predominately very low density residential. Before the Mountainwood area development 
grading was completed, approximately Y2 the property flowed west across 1641

h Street and 
ultimately south. Due to the rai sing of 164111 Street, flows are contained along the east side of the 
road and are diverted north to Riggs Road, thus increasing offsite flows to the gabion channel 
and properties along the east side of 164111 Street. 

Basin W21 concentration point is the southeast corner of Riggs Road/1641
h Street Just over ~ of 

this basin has been developed. Flows contributing to this basin from the Jr. High School are 
diverted along the north side of San Tan Blvd via a shallow concrete trapezoidal ditch. Flows 
continue along the south side of Acacia development at the northwest corner of Higley Road/San 
Tan Blvd. Along the south side of the development a concrete trapezoidal channel will convey 
flows from the Jr. High School to the west where the flows will outlet onto the adjacent property 
and sheet flow to 1641

h Street. Flows will concentrate along the east side of 164111 Street and will 
be conveyed to the church property were flows will be conveyed north via 3-48" RCP's. There 
are also several planned developments to be constructed in the near future. Offsite flows will be 
diverted via the trapezo idal channel to the EMF. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

Table 6 Summary of 100-year, 6-hour Peak Flows 

HEC-11 0 

W9 

W10 

HCW14A 

W14B 

W13A 

CP13B 

CPW14B 

SA06 

W22 

CPW21 

Description of Concentration 
Point Peak Flow 

Location (cfs) 

SE Corner of Lemon Ave/Riggs Rd 533 

SE Corner of Recker Rd/Riggs Rd 547 

Just East of 172nd St, south side of 

Riggs Road. Note: All flows are 
routed north to Seville 
development channel. 881 

Flows from t he east contributing 
to SE corner of Higley Rd/Riggs Rd 138 

SE Corner of 172nd St/San Tan 
Blvd 212 

Flows from the south contri but ing 

to SE corner of Higley Rd/Riggs Rd 230 

Combined f lows contributing t o SE 

corner of Hig ley Rd/Riggs Rd 320 

SE Corner of Higley Rd/San Tan 
Blvd. 
Contributing f lows from Jr. High 
School 248 

SE corner of 164th St/San Tan Blvd 274 

SE corner of 164th St/Riggs Road 570 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

Figure 4 (sheet 1 of 3): Basin Map of Proj ect Area 

Page 19 • 
P:\0802 17\Admin\Reports\ 1 OO%_ Fina l Drainage Report\Final Drainage Report January-20 I O.doc• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 

I 
I 

Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

Figure 4 (sheet 2 of 3): Basin Map of Proj ect Area 

Page 20 • 
P:\080217\Admin\Reports\1 OO%_Fina l Dra inage Report\Final Drainage Report January-20 I O.doc• 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

Figure 4 (sheet 3 of 3): Basin Map of Proj ect Area 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

4 HYDRAULIC ANALYSIS 

Hydraulic analyses were perfonned for onsite pavement inlets and storm drain systems 

4.1 Inlet Design 
The Riggs Road typical section will include MAG 220 Type A curb and gutter throughout the 
project limits. Scuppers, catch basins and stom1 drain pipe are used to capture and convey flows 
to the basins or the Riggs Road channel. 

Roadway geometry, including profile grades and superelevation data were provided by Nfra, Inc. 
and were used for detennining inlet placement and spread calculations. 

The following design standards were used for inlet placement and design: 

• Allowable Spread: According to the Town ofGi lbe1i Design Guidelines, water may 
inundate up to one traveled lane in each direction during the 1 0-year 1-hour stom1 event. 
Therefore, a spread limit of 16.5 feet is allowed for the majority of the project limits. 
Riggs Road has a nonnal crown section throughout the project, so most of the pavement 
runoff is collected along the outside curb and gutter. The exception is along the SRP 
propetiy (Begin Riggs Road Sta. 144+00 to Sta156+43.53) where Riggs Road will 
transition from nonnal crown to reverse crown back to normal crown. The pavement 
runoff is co llected along the median curb and gutter. 

• MAG 533 combination inlets are used for on-grade inlets and at sump locations. 

• MAG 532 "Type C" curb opening inlets are used along the median. 

• MAG concrete scuppers are used for on-grade inlets where the RWCD irrigation line is 
shallow or where existing drainage features are being matched. 

• A clogging factor of0.80 will be used for curb openings and 0.50 will be used for grate 
inlets. 

• The minimum storm drain pipe size used is 15 inches per Town of Gilbert requ irements. 

• The desirable "self cleaning" velocity is 3 feet per second (fps), based on a pipe flowing 
full , in the design of storm drains . The minimum "self-cleaning" velocity based on a pipe 
flowing full is 2 fps . 

The onsite inlets were analyzed using Haestad Methods ' F!owMaster software. The inlet design 
calculations are provided in Appendix E. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

4.2 Storm Drain Systems 
Several storm drain lateral systems are needed to drain the Riggs Road pavement. Each system 
collects gutter flow and canies it to a retention basin or the Riggs Road Channel. 

Each of these systems is designed to collect and convey the 10-year 1-hour storm event. The 
systems were sized assuming each inlet captures all of the flow arriving at the inlet. The stom1 
drain hydraulic perfonnance was calculated using Bentley Storm Cad software. The results of the 
analyses are included in Appendix F. 

4.3 Riggs Road Channel 
The existing Riggs Road Channel has a trapezoidal configuration, with a 20 foot bottom width 
and 3: 1 side slopes. The bank protection is composed of gab ion mattresses. The channel depth 
is 3.5 feet. Where the channel crosses roadways, concrete box culverts (CBCs) were uti lized. 
Typical culvert sizes are two ce ll I O'x3 ' CBCs or equivalent flow area. The exception is a 28' x 
6' arch culvert for South Mountainwood Blvd. Refer to Figure 4 for location. The channel 
collects off-site flows south of Riggs Road and directs the water west and ultimately discharges 
to the EMF. Per the HEC-1 model at the concentra ti on point CPW21 (southeast com er of 164111 

Street and Riggs Road) the channel intercepts and routes 570 cfs to the EMF. From culvert 
analysis the culvert capacity is apfroximately 330 cfs with a headwater depth of3 .5 feet. 
Therefore flows wi ll overtop 1641 Street and continue west. 

As future development occurs and due to TOG guidelines to capture the 50-year 24-hour storm 
event, this wi ll reduce the amount of flow reaching the channel. Also there are several 
deve lopment projects that will coincide with the Riggs Road project. 

There is one proposed channel modifica tion in the 100% plans. That modification is replacing 
the channel with an enclosed conduit per discussions with the TOG and the developer Vestar. 
The enclosed system limits are from 118 mile east of 164111 Street and would tie into the existing 
culvert at Higley Road. The closed conduit will be a 28'x6' arch culve1t with an open bottom. 
The arch culvert would be approximately 1,882 feet long and have two maintenance access 
points. Approximately 320cfs will be conveyed via the culvert. Field visits reveal that the 
channel has a tendency for siltation, which adds complexity to maintaining a closed conduit 
system. Refer to Appendix H for the HEC-RAS model. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

5 WATER QUALITY ISSUES 

5.1 BMP Measures for Drainage into the EMF 
The Town of Gilbert and the Flood Control District of Maricopa County are requiring that Best 
Management Practice (BMP) measures be implemented to reduce the concentration of pollutants 
discharged into the EMF during runoff events. When right-of-way is available, the Town of 
Gilbe1i ' s typical approach is to direct pavement runoff to roadside basins or underground storage 
that are designed to retain the "first flush" (defined by the FCDMC as the first 0.5 inches of 
runoff). This water quality concept was implemented for the majority of this project. However, 
due to limited right-of-way, the channel section from Higley Road to the EMF, the construction 
of first flush basins is not feasible . 

Initially the TOG and FCDMC agreed that street sweeping would be an adequate BMP for this 
section of the project. Later, the FCDMC requested that in addition to street sweeping, "first 
flush" check structures will be implemented as the BMP for the Higley to EMF section of the 
project. "First flush" check structures wi ll be installed along each stom1 drain system just 
downstream of the discharge point within the gab ion lined channel. The check structures will 
operate as "first flush ' basins within the channel for small storm events. This will require a long­
term maintenance plan to maintain the check structures. The required frequency will be 
dependent upon the number and size of storm events and sediment buildup upstream of the check 
structures. Refer to Appendix I for TOG memo regarding the BMP 's. 

6 SUMMARY 

6.1 Summary 
West of the EMF onsite flows are captured via catch basins and are stored in retention basins or 
underground storage pipe. East of the EMF to l72 11d Street onsite flows are captured and drained 
to the existing Riggs Road Channel, which discharges into the EMF. East of 172nd Street offsite 
flows are captured and drained to the Seville channel located on the north side of Riggs Road. In 
areas where offsite flows impact the roadway, temporary basins will be installed until the land is 
developed. 

Channel modifications to the Riggs Road Channel are presented in the 100% plans (Appendix A) 
and discussed in Section 4.3. 
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Final Drainage Report: Riggs Road, Val Vis ta Drive to Recker Road 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

APPENDIX A 

1 00°/o Drainage Plans 
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SHEET LEGEND 
D-3.X = Channel Plan / Profile Sheet 
D-4.X = Pipe Later al Plan / Profile Sheet 
D-5.X = Culvert Plan/Profile Sheet 
D-6.X = Drainage Basin Plan 
D-7.X = Underground St orage Pipe Plan / Pr ofile 
D-B.X = Con-Arch, Pedestrian Crossing 
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CleM NfJfiYe MiJferlfJI 
907. Min Compectlon 

Limit of E.xcavatlon 1 

Y2 Sack CLSI.I Backfill 
11./AG Section 728! 
Support to Prevent 
floaflng of Pipe 

SECTI ON A-A 

Limit of Excavf1tfon 

Class A Concrete Collar 
12" Wide X 4 " Thick 

\ 
\ 

\ 
'\ 

A 

Prefabricated 30" Access 
Manhole Riser With Neenah 
R-5900-G C(Jst Iron Frdtne 
And CCNer or Approved 1 
E.qual . Make Water - Tight / 

, Connection to 96 " CliP. 

96" CliP 12 Gage 10. /09 "1 
With 3" X /" Corrugations, 
Pipe Shall Be Aluminized 
Type II. 

Catch Basin Per MAG Sid Del 533, Type 0 "1\J <-. 8 

Exst 36 " RGRCP 
RWCD Irrigation 

See RWCD-41 011 
on Dwg /G-04 - I ~~ 

f") :s;G 

5:11 ·-4 1 PU 

' 
"' I ~ ,...;SE 

I 

IJ',_ ......... 

~. i · ....... ~:' 

15 Lf x 30" 0 Steel Casing I 
Jack and Bore Under Existing_ Irrigation 
Of/ WE, Dwg U- 1.05 

I 
I 

2' 
Min l Separaflon 

t 

Construct /8 " fabricated 
Tee Connection to Extend 
Into Proposed Catch Basin 

TYPICAL CONNECTION TO 
ATTACHED CATCH BASIN 

rood st 100\ c:odd\ civil \ nlro\plon Yleets \ Riqqs_0-2. \ .dgn 

' 

I 
I 

full Weld E.nd 
Plate /Typ! 

2 ' 1." "!' "' 

·~ 1 

WiJfer- Tfqht Joints 
With fs " X 7" Closed 
Cell Neoprene 
Sleeve Gasket ITypJ 

I 

·---~-~-',- _./ 

'~ I I 
--,~-",-'- -

'{ 
~! ' 

I 

PLAN 

_jA 

I
S/ope Pipe To Orywell 
11.1/n 0.25/.J 

Nee~h Access GlJte 
MOdel •R-2560-C 

NOTE., 
Detail sflown wlfn CliP. C/PCP Is an 
acceptable alternative. If C/PCP Is used , 
l~terfJIS from C"tch 8fJsln to 96 • Storcqe 
Pipe shall be RCP. 

DETAIL 01 
Sheet 1 of 2 

Und e rground St o r age 
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The MaxWell"' Plus Drainage System Detail And Specifications 

<1. 
( 25 "I CHAMBER SEPARATION r: 

(2\ 1) (21) (16) 

ffi I w!< I , . ~ff.' I I \ i 1.1 f \A ~ \23) "' ~ .. ~ [;... ' .. ' 
I 

~ ~a:- "': 
j 

I il ii~ g I 't 
~~ I l (22J : 

'"" --~~"·-·"·-·-·-·-·-·-, ~!"I I f>9 100i« ( 6 

" M~Well" Plus i" "' .. =' 
~ g i 1 n~ t~ '7

) -

! 

ro;;;l;';',;;;;;;;~,. ~ ' ' - ! \12~ An ovol, tlon of McG,ckln Drilling .·~. ~ 

if ' 
www.tomon""'"'"""'•·com ' j :r 

1
. = =:::J::: '' ~ ~ 

CAUFORNIA 88111H7-9838 ! f.' ~ ~ 

1 ' (10 \ 
'.1[1 ,., 
·I _. l1l ~ v 

~ 
~ 
0 
C) 

~ 
G ITEM NUMBERS 

1. MANHOLE CONE· MODIFIED FlAT BOTIOM. 

2. STABILIZED BACKFILL · COMPACTED NATIVE IN LANDSCAPED AREAS, 
1 SACK SLURRY IN PAVEMENT. 

3. BOLTED RING & GRATE/COVER - DIAMETER AS SHOWN. CLEAN CAST 
IRON WITH WORDING "STORM WATER ONLY" IN RAISED LETTERS. 
BOLTED IN 2 LOCATIONS AND SECURED TO CONE WITH MORTAR. RIM 
ELEVATION ±0.02' OF PLANS. 

4. GRADED BASIN OR PAVlNO (BY OTHERS). 

5. COMPACTED BASE MATERIAL (BY OTHERS). 

6. PUREfLO™ DEBRIS SHIELD · ROlLED 16 GA. STEEL X 24~ LENGTH WITH 
VENTED ANTI.SIPHON AND INTERNAL .265" MAX. SWO FLATTENED 
EXPANDED STEEl SCREEN X 12" LENGTH. FUSION BONDED EPOXY 
COATED . 

7, PRE-CAST UNER · 4000PSI CONCRETE48" 10. X 54" 00. CENTER IN HOLE 
AND ALIGN SECTIONS TO MAXIMIZE BEARiNG SURFACE. 

8. MIN. tl' B DRILLED SHAFT. 

9. SUPPORT BRACKET · FORMED 12 GA. STEEL FUSION BONDED EPOXY 
COATED . 

10. OVERFLOW PIPE · SCH. 40 PVC MATED TO DRAINAGE PIPE AT BASE 
SEAL 

11 . DRASNAGE P1PE · ADS HIGHWAY GRADE WITH TRI·A COUPlER. 
SUSPEND PIPE DURING BACKFILL OPERATIONS TO PREVENT BUCKLING 
OR BREAKAGE. DIAMETER AS NOTED. 

12. BASE SEAL · GEOTEXlllE, POLY LINER OR CONCRETE SLURRY. 

13. ROCK · CLEAN AND WASHED, SIZED BETWEEN 318" AND 1·112" TO BEST 
COMPLEMENT SOIL CONDmONS. 

14. FLOFASTTlll DRAINAGE SCREEN · SCH. 40 PVC 0.120" SLOTIED WELL 
SCREEN WITH 32 SLOTS PER ROWIFT. DIAMETER VARIES 96" OVERALL 
LENGTH WITH TRI·B COUPlER. 

15. MIN. 4' B SHAFT · DRILLED TO MAINTAIN PERMEABIUTY OF DRAINAGE 

SOILS. 

16. FABRIC SEAL· U.V. RESiSTANT GEOTEXTILE • TO BE REMOVED BY 
CUSTOMER AT PROJECT COMPLETION. 

( 13) 

~12) 

" 

15) 

(1·~-

\ 13, 
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17. ABSORBENT . HYDROPHOBIC PETROCHEMICAL SPONGE. MIN. 126 OZ. 
CAPACITY. 

18. CONNECTOR PIPE - 4•121 SCH. 40 PVC • 

19. VENTED ANTl..SIPHON INTAKE WITH FLOW REGULATOR. 

20. INTAKE SCREEN - SCH. 40 PVC 0.120" MODIFIED SLOITEO WELL SCREEN 
WITH 32 SLOTS PER ROWIFT. 48" OVERALL LENGTH WITH TRI.C END 
CAP. 

21 . FREEBOARD DEPTH VARIES WITH INLET PIPE EL.EVAnON. INCREASE 
PRIMARY/SECONDARY SETILING CHAMBER DEPTHS AS NEEDED TO 
MAINTAIN All INLET PIPE ELEVATIONS ABOVE CONNECTOR PIPE 
OVERFLOW. 

22. OPTIONAL INLET PIPE (BY OTHERS). 

23. MOISTURE MEMBRANE · 6 MIL PLASTIC. PLACE SECURELY AGAINST 
ECCENTRIC CONE AND HOLE SIDEWALL. USED IN LIEU OF SLURRY IN 
LANDSCAPED AREAS. 

ewotkins g~bertholf tbl 1/13/20 10 ~; 11 " 44 Pl.l w·\tronsportotion\gilbert\riggs rood stiOO\eodd\ civil\nfro\plon sheeh \Rig9s_0- 2.2.dgn 
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NOTE: 
Tot~! depth of drywe/1 fs dn estlrMte 
b~sed on ~MSf history In this "nM. 

AS BUILT 

PREU~INARY 

100% 

NOT FOR 
CONSTRUCTION 
OR RECORDING 

THE MAXWELL PLUS 
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Sheet 2 o f 2 

Underground St o rage ~ 
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DETAIL 03 
OU TLET DETAIL 

MODIFIED MAG DET 501-1 & 501-2 

/3 .5' -; 
r J.5' J.5 ' J.5· 

u"'i -r -r r-1 

1oooot 
~ 

Top of W~ll 
Eltw= /349.75 

Temp. Retention 
84sln Bcttom 
Eftw=/348.15 

\ 

4·24• RCP SO 

eJ:iJf1JJl 

PI{)O I 0/mons/011$ 

tllhnllall.lbt 

/DIAIBI£1F IJIK 
24' J ' -6'1 '·7V2•1 ' ·1'/z ' 1'·11¥' II' 2'-J' 

1/U/ltlt s:n:tt"' 

DETAIL 02 
DROP INLET HEADWALL DETAIL 

MODIFIED MAG DET 501-5 

W:\lfiMpertiiiOI\tllbtrt\rfttt IN' tnoG\tdl\dtll\1111\"11 SIIUU\IIgtl.I·U .• tl 

- - - - - - - - - - -
4' (Typ.J 

Gr(Jf6S (JS PtJr ADOT 
Sid. 0/1. C-15.50 

£ 36 ' Pipe 

l 

4 ' ·0" 
"1 

l S8e P/(Jns 
For L~IIOIIS 

1'-10'/., ' . 

6' l 
/'-8' .lf 

Proposed RIW Exlsl/rq Ground J 

£ J6' PI{)O 

J ·Fr(Jmes (JS Per AOOT 
Sid. 011. C-15.50 

J '-5'4" 

PLAN 

Notes, 
/ . "H" lndlccted on sheets D-5.2 & D-5.3. 
2. S88 pl~n sheets for r;r~dlf"1J. 

I 
I 

"'I" ::.t 

3. ReftJr to AlXJT Std. Dtl. C-/5.80 for Ddd/ffOf)(J/ lnformtJflon. 
4. All ConcrtJffJ To Be Cl~ss ' A' Per MAG St!Cflon 725 &- 505. 
5. RelnforciiYJ Steel 51»11 C()(ff)ly With UAG Section 727. 
6. All exposed steel sf»// be tNiv~nlzed or {XJinted with ()(I(J 

a:xJf • t ~lnf Md two field COtJfs of • /0 {XJint. 

6' 
~ -

. . . I 
;·~~: 
J 2' J ~ 

~al.~~C~!Qll 

J.liJnhOIIJ 
See Note J ,_ 10' 

A 

,1 ,1:~@ )\ 
I ~ . '. 
I I 
I 

0V·/ · I' o,i/ 
~ /> ~/ 
~ 

-/ 

SECTION rl~f'-ln~' -l~l 

I I I I 
\ \ Add/f()(I(J/ Yz "x3" 

SuPfXJ(t B~r 

DETA IL (1\ 

/' 

u 

U~rllole Sh4ft 
See Nute J 

lfl'l=/340.95 

1/Q/0.1 

II' 

10' 

~ 

1. AJI Concrete To Be Cless ' A' 
Per JIAG Section 725 & 505 . 

2. Reinforcing Steel $~11 C()(Tf)ly 
With /JAG S«:llon 721 . 

J . J.IMhole SMft SMfl Be Psr 
1/At; Std Otis 520 & 522. 

DETAIL 

/'·10'/., ' 

1'-8' 

J- Fremas ,s Per AOOT 
Std. Dtl. C-15 .50. /ns /(J // 

\ 
Add/ti(){)(JI Yz • x J · 5uf)(X)rt 
Ber e.s Per ()et(J/ 

:1 
•4 &rs. 1' -o· c to c 
Horfz ""d Vert. 1 Y2 • Cl~r 

\ ~o '':,~1:X, 0~e7:PorcttKJ 
rA'\ 
u 

EB 

DETAIL 04 
INLET STRUCTURE DETAIL 

l fl:. •4 (f 12' 

PRELII-.41NARY 

05 I RIGGS ROAD 

FIVE SIDED MANHOLE DETAIL 
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~~ 

SECTION A-A 

f:'A.mV>ed Rlpr~ GrMlJIIOfl TMJt 

7. PlJssl 
100-90 
85-70 
50-JO 

15-5 I 4· I 8' I 12· 
5-0 2' 4' 6" 

/2' 24' 36' 

tllhniii iUbl t(Uflt\0 ' ;11;5lPM 

Note, 
JJ The 6 • Bedding Course (J()(/ Fllfttr F (Jbrlc 11re lncldentlJI 
ro the unlr cost of R/pr(Jp. 

DETAIL 06 
DUMPED RJPRAP 

- - - -

Rock Mulch 

- - - -

2' Min. Wfcie RocK Protecllon 
IGr~lJI/on CJ 

Culvert 

Tne roct lr(J/cn sMII be 
exCiNiJted ro iJIIOW 1116 lotJ 
of !he rrw;tcn to b8 /" to 2" 
lower fhbn the exfstfng gr~e 
on t>oth sides. 

- -

Toe of SIO()(J 

6" ro I' ·o· V<Jrles In Deprn 
HEADWALL (NTS) 

ROCK MULCH FOR HEADWALL TRAN SITION 

6' 6' 

GriJdlJtlon A 

Slev;. Size 1 7. ;~:~f¥J 

Rock Mulch 
1'-0" JJin. 
(Gf~lJtlon AJ 

ROCK MULCH DITCH LINING 

Note, 

•lh 

JJ Within trlJfffc re<»~ery lJffM/clr»r zone. lJny rock size 4 Inches 
or gretJfer sM/1 be Imbedded Into the flnlsfl«J grlJde so IMI My 

4.24" I 70-85 
J" 30·50 

2· I 5-/5 
/' 0-5 

GrM.,tlon C 

Sieve Size I Y. P(JSS!ng 
J' 100 

2' 50-75 
,. 10-20 

portion of the rock lJtxwe the 9r~e will be less tMn 4 /ncfles In hBk;llt. 

2J Filter fabric m.;Jy be eiTher woven or non·wCNen, see spec/<71 prov/s/Of'IS . 

DETAIL 07 
ROCK MULCH 

PRELIMINARY 

-
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Flow 
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I 
t 
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'I t 

Riggs Rood 
Constr. £ 

Face of Curb 
See Curb Detail 
on O.Vq No. D-2.6 

J.+=l::::::::t::::::::=:::: 

LIG 
1" 
±:l::::::r.::::::::=:: 

t 
ffJ=t==--=:= 

47' t 

-
\ 

-.-

PART PLAN 
ShOwing Inlet & Outlet Details 

ELE VA TION-OUTLET END 

ELE VA TI ON- INL ET END 
JOINT NOTE: 

All structures shall have formed Constr . joints In tof 

~fe ~'tan wj~f -~et~;gj,'~/~OfrsfJ:J'n. sf(/,f;for~ steel 

tWittJu 

shall pro!ecf
1 

I' -6' thru the joint . The joint sh:iJ be 
made wlfh 14 " plywood bulkhead which shall be left In 
place. Joints shall be perpendicular to the centerline 
of the box. 

t!tbtrO.alt.t•l I(U/!010 !:ILU PII CllmtPiulfln.dt• 

- - - - - - - - - - -
z~ (g)) ~ 

Flow 

mr 

Constr . Jt. 

tv,.,,. 
CDS ECT I ON 

Constr . Jf . 

;.,l 

·Level 

6" Fillet 

NOTE 

F oo/1 ng shiJ/1 be 
confluous with no join! . 

Y2 " Bltuml nous 
joint filler 

WINGWALL JOINT DE TAIL 

~ I 
~ 

_8~ ~ 
I I v 

"i CEHOO ~ ~" 
CDS ECT I ON 

~ 8" 

. ®r-:1 ~ 
'"l -T~-· -~-- c, 

GENER AL NOTES: 

Construction SPfJC/flcaflon - Ar/ zone DePQrfment o( 
~~7J$'fFfo~~~Puft:g~~ra~eJ/'1'J/,7gh~ons for Rood ~nd 

Deslqn S/)f!Ciflcaflons - AASHTO Standard Speclflcdllons 
for Highway Bridges . 17/h Edition 

Loodlng Class - HS25-44 and/or Interstate Alternate 
Loodlng. 

All concrete shall be Class "S" unless noted otherwise. 

Reinforcing steel snail conform to ASTM Specification 
A6!5. Bar sizes • 6 and smaller shall be designed as 
Grode 40 but mar be furnished as Grade 40 or Grade 
60. Bdr sizes 7 and larger shall be designed and 
furnished as Grade 60. 

All bend dimensions for reinforcing steel ShiJ/1 be 
out-to-out of bars. All placement dimensions for 
reinforcing steel shall be to center of bars unless 
noted otherwise. 

All ~~({sDJcf..o'YeJ'g?he;Z7fe .have 2 Inch clear cover 

S/re~glJlete .... ................ ..... f'c 
Grdde 40 reinforcing steel ... . . . . fs 
Grdde 60 reinforcing steel ....... fs 

3000 psi 
20000 psi 
24000 psi 

Chamfer all exposed corners 14 • as per Standard 
B-19.10 unless noted otherwise. 

Dimensions shall not be scaled from drawings . 

QUAN T I TY NOT E: 

To/a/ Box Culvert Ouan/11/es Include B~rrel OuMI/1/es 
and Inlet/Outlet Ouanllties . 

Inlet QUdntities Include wings, curb . cut-off wall, 
and apron. 

Barrel Ouantities are obtained by mull/plying length 
of box by quantities per //near foot of box . 

Outlet Ouantltles Include wing. curb , and cut-off wall. 

1:1 slope [iJ ,. """ End of barrel 

CDSECT ION 

OUANT ITIES 

Concrete Relnf 
C.Y. lbs 

Box Culvert 206 .30 31.287 
Inlet /6./0 /,373 
Outlet 9.80 89/ 
Curb 0.30 40 
Total 231. 10 33.591 

CD SECT I ON 

Structural Structural 
Excavation Backfill 

C.Y. C.Y . 

486 295 

DETAIL 08 
Sheet I of 

Concrete Box Culvert 

PREUt.4 1NARY 
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I I . J•·o · 
~ !1-4 It 6' 

2' Clr 

Co 9 ~L.:4. 6' 
;.., ~ ~ J'·O' 

~ I 
l 

-
8' 

"'i 
4' 

~ 

-

J 5, 8' 2 5, 

• ., • 12' 

1- w, · Clr. 

4' · 0 ' -
. . . . . . 

- - -
9'·8' 

-
h.. 

I 
19"·41 

12' 2 $/)d • JD• 3 5{10. 12' 10' 

~ T .. 
1!/z' Clr. • S.J .P. Met~/ •I• - Deck /Typ.! 

- 8' 4 ' ·0' - .t I V, · Clr. _ .. 
. . . . . . . . . . . . . . 

- - -
Symm About £ 

9'·8' 

~ I • ., • 6" 

T 
I 

""; 
7- •4 • 8' fTyp.J .. 

4' -0' 8 ' e-
7- •4 • 8' tTyp. J 

-1 
.. 

r-. . . \ . ,. . . . Col 

- -

.:i\ 

4'-0" 

. . . . . 

' ~, 

8 

. . . 

-

. • ., • 12' 
lTyp.J 

4 ' 

-

I 
I 

. J S{J4tt _B 
t- tTyp.J 

-t--251"'• 12 
ITyp.J _,_ z sr,;. /0 ·-+- 3 SPtJ • 12 

ITyp.J 
+/0 .. "4 Sdrs As SlloNn "4 • 12' ;;,; \ J 

F~ 
(j 

"'I 
ol 
;., I \ 

t 

t•atklftl 1Hhrtblll.tbl 1{\JfH\0 t :II:Siil" 

10' · 0' 

NOTE, 

l"P Sp lice LentJth f or •.q b"r Is 1'-8'. 

• S. t. P. met <!I I deck forms m"ybe used 
t o s hore top s I o5b concret e . Cont r.,ctor 
sh" 1 1 sumb 1 t met <!I 1 deck t o w" 1 1 connect I on 
deto5 1 Is t o Eno I neer for "pprov" I. 

Top Sl~b 
of Box CulvtJrl 

-+-

20' ·0' 

"4. 9' 

TYP ICAL BOX CUL VER T SECTION 

2'-0' 
1 Blockout 

7' -; 

6':Jj_ I' 
1!/z' 

Sc<!ll e = I"= 1' -0' 

1 

Top SliJb 
of Bo.x Cu/'19rl 

. I f 'jl .· . .· . I • ·I ! "'I l ·r , ~ ·" · · · · ·, "' 1 

• 4 Bdrs lJS si'IONn lJfXNe -

Noter 
J. See Dwg No. 0-2.5 for LoctJtfon 

W:\lrllll~rtltiM\IIIbtrt\rlns IN~ stlot\Udd\StniCIIIII\S·l_lol Cllln rt St<tiOI,~I 

CURB DETAIL 
Sea 1 e = 1 Y2 • = I' - o• 

'i. •4 &rs lJS shOwn ~bcwe 

Cre~Jfe Blackout In 
Top of CBC for Curb 

/0'·0' 
-I 

J 

DETAIL 08 
Sheet 2 of 

Concrete Box Cu lvert 

- - -

PREUMINARY 
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9'-10 lf.. 

2- • 6 PerlJIIeJ 
to TO() of Well 

\ 

• 4 fl 12' X J'-0' 

Constr. Jf. 

-

~ 

-r 

- -
£ Box CUivtJft 

) 
~ 
(n 

s!.'!::nc 

7'·111J4 · 

35 '-7 ~-

INLET PLAN 
SC4 1e=3/8 ' =I ' -0' 

Ground Line 

-< 

C\SECT I ON 
Sc 41e=3 / 4' = 1' -o· 

•••nlei tll••nhlll.lbt l(ll{J0\0 s:n:n '" 

- -
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• I 
<ol 

I I I I 

""· 
:... I I I 

__ Jl_L ________ ~_ 
I I I 

• ., " 12' 

7'·1/~' + 9·-1o r~ · 

. ., 
9 
;, I (•)l~ 

-

I"' l I -.... • ., 11 15' 

1 I ...j 1'-0" 

"" 
B~SECTION 

Sc., le=J / 4' =I' -o· 

~ 

"' TenyJ. Ret81lfl0fl &Jsln 
Botr«n £1 ... 1363.75 

9 
;, 

NOTE r 

l 
.I 

21 
1 

- - -

z-•4 

£lev. 1365 .75 

I I 

9! I 

"' Bottom of 
'-l 91 

Retention &Jsln J ' I 11363.751 

\- I 

- - - -

,. 
... 12·:n 

4- • 6 

~~~ 
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CONSTRUCTION NOTES 
NO I DESCRIPTION UNITI QTY 

CY I am 
------ --------- l 

~ Eorfhtt'ork For Rt1ftlnffon 
l~l &s/ns 

a ~ ::r_:-:::::_ __ __ r_ _::_-.: __ _ J ___ :::::_-_~ I 
::I I 
I 'I 

., i 11.!--
1 I ~ Volume RtiQU!rtJd=J.2B Mro/Foof 
: 1 @ VolumtJ Pr(J(/dtld=J,6J Aero/Foot 

I 'I I' 

&j\i'll\ ~~/) 1 I'. 
_...- // ...J I\ 

---- ..D-./ I L -t fll1 .---....._ _ _.... L • I 

, ____ -::..::_c_ __ ~~ _,...7 

......... ~r'--
--- --------- ------

"' ~[:: 
-.;;:-.:::;-.P-

/ "" 

=----=--=.=--=-~-=~G"Gs.~:::::--:::_-;=--:_-Ab 
....... / I . 

'" '"~--~~ 

------\:!1
1 
(ll(\. ---

PRINTED BY: _jwotring_ 

I I I I I 
l ll lll!l i I 
! ~ : 

I ~ . . ~ I 
I ~ , 
. I 

I I 
1/8/ 2010 4:15:05 Plol p: \ 08021 7\J2CQd\ Sheeb\Dfaioago\ Ri9g•-0-6.1.dgn 

- -~---... =~~A-.Jr 

r-~-=~=-~ 
I 

"""=--t :l. & 1.-ST_ Ji..=r-'<;!:2"! -

---r----

_.=..- _ ~ __ ..::-=:-.:::--:_ o__ • .d,§~L~J®_~ 

REMOVALS 

=-=- /:;:;;; -- "'~r=---~----

BASIN COORDINATE OAT A 

PT NO ST"ATION• OFFSET• !NORTHING EASTJNG ELEVATION 
JOO 41+16.-42 102.50 U {J(]l588.2.tf 752142.35 1281.50 
101 53+75.05 102.50 U 8fJ1592..2JJ 752JJ(X).96 12/JT.SO 
102 5J+74.91 80.51 u 81J!5T0.2.1 752800.96 128!.50 
JOJ <fl+ /6.42. 8Q,<fl u 8fll566.21 752142..ill 12JJ7.50 I - -
104 41+06. -fJ 90.<fll U 8fll5!6.16 7521J2.-fJ 12/!T.50 

0 
--;-

0
• ~· 

105 41+06.42. 92.51 U 80TS18.19 752132. 41 12J!T.50 ~ lt•40 ,~_ 40. 80 

106 'll+J6.Zl JJ6.50 u 8fJl602.24 752142..11 1291.00 [lo·-----· rJ 
JGl 53+89.74 118.50 u 8fJl608.29 752815.56 12.91.50 60'2':'263~00 r---
108 54+12.05 JOJ.35 U 8fJl59J.Zl 7521Ul.96 12.91.50 1-BQO..STAKE-IT PRELIMINARY 
109 54+09.91 IJO,JO U 8GTST0.21 752BJ5.96 12.91.00 ---

110 5J+89.<J 6<.51 u J=.ss<.JO 752815.57 1291.50 [ WARNING l 1;~,2% 
111 ;fl+/6.2., 64.<fl u 8(f155(),2J 752J-f2,J9 1291.50 ~ ~ 

112 46+92,.,3 90,29 U f)(]'(5l5.89 752118.-fJ 12.91,00 ~ NOT FOR 

113 .f6+92 . .,., 92.7., U Bm5l8.3., 752118.42. 1291.00 ":,":;",::..'"',:.w~~ g~N~J~g~~~~ 
11" "'+15.75 116.68 U 8fJl602.42. 7521.,1.59 1291.05 
115 50+77.55 JU.79 Lf {J(!l605.70 752!iOJ.38 12!11.32. RIGGS ROAD BASIN PLAN 

116 53+88.60 119.98 u (J(Jf609.76 752.81<-<J 1291.50 r.. GILBERT Is 
JD 54+16,.,1 J(U,{]l U 80759-#,02 752B.f2.,J1 12.92.,65 .., Al'tiZONA fi 
118 54+10.5-f 79.69 U BtJ756'9.60 752836.59 1290.78 RIGGS ROAD 
119 SJ+92.D-f 58.l!! U 801548.01 752818.22. 1293.(]1 BASIN GEOMETRY & PLAN LAYOUT 
12/J 50+80.73 62.<10 U BOTSSO.JJ 752.506.89 1292..02. 
121 ;fl+/6.39 6J .tfl u 8GT549.2.1 752142.55 1291 .75 
122 .f6+91.2.8 9z.os u BCRsn .6.tf 1s21n .ZJ J29J.oo f, i001 m-. h ~r. trw I OIG.IIO. D-6.1 

• Rlgps ROIId ll. & CGf ( sc...u:. ~~:00 ='~~rJAL 0# 

-

---------- ----------------------------
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Volume R~rttt!=O.Gl ltl::re/Foot 
Volume Prcwldtld=/.06 kre/Focl 

/ L__ ~ -- -- - - - - --- - -- -------

~ --~ ---F-~ /~~~ - ·,-· ~~:-·~-

BASIN COORDINATE OAT A BASIN COOROINA TE DATA 

PT NO STATION• OFFSET"• /IOimf!NG CASr!NG ELEVATION PTNO ST"ATJON• OFFSET• ',Holmi!NG CASr!NG El£VAT/ON 
2/)() 54+92..69 /08.2-f u 8(Jf596.65 7529/B.ST 129/.00 219 58+11.21 10.51 Lt lltJf6tJ9.83 7SJ2J!.08 129-f.ofJ 
2111 58+01.25 JUT.Bl U 8JT600.08 7SJ22l.JJ 1291.00 22fJ 60·1-50,02 JJ9.+f u Bm6JJ.20 7SJ415.82 J2!J.f.99 

2112 58+11.25 }(]!,80 u fKJT600.JJ 75J2:JT.JJ 1292.00 221 60+60.02 115.66 Lt lltJf6tJ9.48 753485./U 1.295.05 
21JJ 60+50.00 l(Jf.tfl u IJ(]f601.2J 753415.88 1292..00 222 62.+60.02 116.90 u BOT611.92. 75J085.8J 1295.4.3 
2!J4 60+60.00 1Ul.<f5U /l(Jf601.f!l 753485.88 129J.OO 22J 62.+!iKJ,()() J(Jf.HU 8fJ1602.J<f 753715.87 1296.00 
21)5 62.+65.00 1ur.nu lltJf602.22 753690.87 /293.50 224 62.+94.-.9 !U.20 Lt 801592.. 42. 7537211.42 1296.45 
21J6 62+65.00 91.23 Lt lltJf592.28 753690.93 129J.50 225 62.+59.98 81.59 u lltJf576.6/ 753686.0/ 1296.91 
21J7 60+60.00 91.51 Lt /l(Jf591.33 753485.94 129J.OO 22B 60+59.99 87.15 u 801580.9'! 753485.98 1295.59 

- - -

f 

2fJ/J 60+50.00 91.53 Lt lltJf59!.29 753415.94 1292.00 221 
21J9 58+11.2.4 91.86 Lt 81Jl590.19 753237.0 1292.00 228 
1!10 58+01 .2.4 91.87 Lt lltJf590.14 753W.O 1291.00 229 
1!11 51+96."10 91.88 Lt /l(Jf59().1J 753222.33 1291.00 2JO 
1!12 57+81.21 93.01 Lt 807585.15 7532117.0 1291.00 231 
1!13 51+76.64 89.73 u 8fJ1581.85 753202..62. 1291,00 232 

60+49.98 82.86 Lt lltJf576.62 
58+11.22 86.0 Lt lltJf578.<9 
58+01.22. 81.65 u 801573.91 
5T+96.SJ 81.73 Lt lltJf573.96 
5l+90.6J 79.59 Lt f¥H5TI.79 
57+86.20 75.82. u 8fJ156!.99 

7534/6.00 1295.6/ 
7532JT.2.J 1294.92. 
753W.25 /295.06 
753222.56 1295.04 
7531!16.6/ 1295.10 
753212..21 1295.22. 

/ 
,I 

J/ '! 

!' 
/ 

1!14 5T+70.8() 87.86 Lt lltJf579.94 753196.79 1291.00 233 57+7o.n 70.2B Lt 80l502..J4 753196.87 1295.«1 
1!15 54+92.68 88.24 Lt lltJf578.65 752918.6/ /29/.00 234 54+92.66 73.05 Lt /l(Jf56J.46 752!118.74 1294.80 
1!16 54+52.69 /08.<9 Lt lltJf598.65 752878.57 1295.00 2J5 S<f+5T.6J 88.f!l Lt lltJf578.(1 752883.61 /294.51 
20 54+92.71 119.72. u 801610./J 752918.51 1293.87 2J6 5f+'f9.68 !O<.f!l Lt lltJf594.42 752.875.58 1295.30 
1!18 58+01.1!1 1!1.2B Lt lltJf61J.52 753W.06 1294.30 .,. ... IOlld. & CJ C' OR/IXJ$ -·· ( 

/j 

I ,/ // 
PRINTED BY: _ jwot r1ng_ 1/8/ 201 0 4:15:30 PM p:\080217\J2Cad\Shoeli\ Droinove\Riggt-0-6.2.d9n 
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REMOVALS 
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OTY 

015 

PRELIMINARY 

:1;,22,% 
NOT fOR 

CONSTRUCTION 
OR RECORDING 

RIGGS ROAD BASIN PLAN 

1 
(iGILB~RI 1~ 

RIGGS ROAD 
BASIN GEOMETRY & PLAN LAYOUT 
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1"•417 HOIUlON U.l 
IVA 'IEJUICAL 
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142; <4151 1'112) ~II) 

(4/BJ 

~?.1, 

~J9 

@1 I j 
14-'ij 

I 

-

l<,a~ 

(HJJ, 

140" 

&Jgln Trdrl.5 fll011 
Hlg/(Jy ROdd 
st., J.J+!J~ . oo 

("~ 

I~ 

'{j21) 

-

(<101 

(42·~ 

: ·-r--1 See Shael D- 3.9 ror Chdnnel Plc1n & Prollld 

I I I 
'I 

I I l 

I /19/2009 I if> JJ 1'1.1 fJ \oti0i'11\.i1t:ud\~J .. ,d~\ IJI<H·II-;t' ·,lt:tj'}'·-1 )--lc .\ ,fqo• 
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RICC5 ROAD 

142>) 

- -

(409J 
r ~ 

I 1-105\ {.,;) 

~ "' ~~ ... ~ 
~: 3 1 

j.-;·1:. ~ 
2- .~ ~ 
"' "'"' 

----0 <;• /(/' _'(}' 

•L"AJh 1'·10 

- - -

\4071 

~w '>11001 D- -f. 5 F Of Clld111181 Pl<m S. PriJI /1,. 

BA'iiN COROINA J[ DATA 

PT NUISfATION• OFF~FT • NORTHING fASriNU 

"" f28 • <A>.09 148. 35 007JJ0.4J 7602]] .-11 

402 128~06.09 /47. 25 807331. 53 7002].1 , .1() 
403 128 . 15 .!)1 123.04 BVlJYjJ~ lb0242.1<1 
-ICN J28 ~ J9. 0l 1/J .OJ 801365 .% ltiO~ . /] 

: 1~;~: ~:~: JJ2 .8-I !J0736b. J7 760305. 57 
97. 20 80r18:!. .01 160J05. 'U.! 

.ro? 128+18.-12 89.20 807390.UJ 760305 .39 
okJ8 IZB + 18.41 66 . 47 807412.74 760305. 30 
4()9 J28 • 7UJ.I 6b .47 807412 .70 760298.77 
4/U 12/:J • J J.-12 b/ .08 8074/1.8 -1 lti0258 .22 
-l/1 127 .. 9J.89 55 .70 8014:!2.99 lb02.17 .bu 

412 tz' • 83.73 55.85 807422.80 160210.50 
4/3 127 • 78.31 51.25 tJ0742J.J1 760Z05.U9 
4H 127 , 70.58 64. 96 8074/3 .61 760197 .41 
415 121 • ~. 86 72.b7 801·105 .& {lj()}Jj'}, {j 

416 127 +- b/ .05 85.65 807392.l!l 760188.00 
·117 !;!1 .. 61 .03 98.15 807380.37 760/88.05 
418 /Zl+-60 ,99 115.65 807362.91 160/88.12 
4/9 127~60.93 148.15 807310.37 760/88.24 
42.0 127 ~ 83 . 96 148.20 801J.ID. -Iti 760211. 27 
1121 127 .. 89.27 /18 .11 8t11330.5-l 7ti0216.58 
IP:• f,P7 +89.JO 145.67 807333 .0/ 760?16. '59 
1?3 1?8 .. 05.73 IIO.P6 807368.5? 76()?3? .8? 

4?4 rB· 38.85 •J7.34 80738/. 63 760?65.86 
425 28+70.92 89.22 8o7389.94 7602S1 .88 
426 /28+ 10.79 83.39 807395 . -12 760237 .72 
427 127 .. 78.'16 80.22 807398.-10 760205.38 
428 127 +-7/.36 99.98 807378.59 760198.J9 

~~ ~~~~ :::: ~! 
'11 .45 807381. 20 760211.61 
/l7.82 807360.83 760211.47 

• R/gg:, Road /fJ. & est ll 

- - -
N 

~ 
r 

FI FVATION 

~ 
/337 .-156 
1337.2-11 
/337.152 
JJ37 . JB•i 
1332.22:' 
1332 .222 
/337 .904 
1337.87 

JJJ7 .527 
/JJ7 .J8J 
J3Jl.075 
13.Jl.OJ 
/337. /09 
/JJf.:...W 
1337.5/b 
/337 .547 
JJll .5g 
/ U7 .67/ 
/.U/ .9/4 
/331 .913 
133/. 901 
/JJ/. 913 
/331. 978 
/332 .175 
/331. 81 
/33/.62 
/331. 6:? 
/JJ/. 657 1 

IJ3 J. 76 

R2 "'.· -"• ~ " '•'""'••·<> ••r 
!:.!;.' '.;.~~·.:·~.~...-.p, 'AJ•~ 

~· ... ;~=~~HI m• 

CONSTRIJC'fJ ON NOTFS 

NO DESCRIPTION UNIT 

~; F.Jr!hworA FOT RPfenf/on ct 
&Sins 

REMOVALS 

OTY 

fi7R 

PRfll MI"'AR¥ 

-WARNING-

~ 
100% 
~ ... .,. 

'110' roR 
J,..,:ill<U<.:I ION 

UH RlCOhlJ•NG 

RIGGS ROAD BASIN PLAN 

@GILB~BI 
RIGGS ROAD 

TRANSITION GEOMETRY & PlAN LAYOUT 

.:;·,J. :i.tii 'pi~;. {),. ·r·~·,, ~~·~ { 
... , b ~;A ':t:.W~"~"l 

-
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:<;" 

t 
:I§ 
1\1 ·5, 'I ~~ 
tt 

l9l 

I ---
N 
<r RIGGS ROAD 

,.., 
"' 

~£.My D-5.3 I 
' .. . -

4t!H •7J 

~H •74 

<0 

"' 

:>ee O.Vq D-•;.1 

N 

~-

IH •as, 
~-

1 
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I ///(' --' W§l. 1-)) oo j 

(/

' I i I // I /3·1'· -(Jot"- . 

U?~. Ill! (J/3) ' ~~-= -- _2'" ----~ . ' _)I 

f i ~ ~ ~~ '"JI:il :1~ ~~~ 1319) ~- roovxr.,,ur,,_t,~ ', -~~- ~~~~j-~-- j 

I qiiJ; 
I {J/0 

I 

! ! Jli I 'I [Ill i II I 
I lr ;j;- I 

'1
1 

I ~ 1 

1 1 ~ :I ~I 
qla~ll l· ,<m I I '\\\ II.,Ji,,J) ' . , J 

(J211 

~------'~ 
'lull.:~ !Jy tn11J~~-tox.• IH• I / IY/2009 1 lb ' 9 l'lol )> \vt!U;' /\u;l • . ld \~·.,., l·,\ IJ•O•I•ltl•" ,~,oq·.-l)··l• 4 d<J!1 

BASIN COORDINA TE OATA 

P7' NO SlAr!ON ~ OFFSET• INORHI/NG EAST/NG ELEVATfUN 

'{(X} J./4 +0•1.10 87.64' Rl 80740?. 32 761830.63 1342..50 
JVJ 1·15+82.89 &.71' Rl !807406.37 76200d.6·1 IJ·/2.50 

302 1·6 .. 87.92 92.28' Rl '1807-101 .40 762014.-15 134281 
1'03 /45•87.94 96.69' {{! 8073% .40 76;;.'0/4.48 /342.50 
'W.J 14!:1 .. 82.97 10/.l/' Rt 807391.37 76£'009.51 /342.50 
fO'.i 14-J•/9./6 102.51' Rt 801390.41 16/84!:1.09 /342.50 

: ~!~:~:: :, ~;~·.~·. r;;, 1:~:: ~~~::~~ ~~:~:~ 
JOB /4J .. b9.81 88.:-":1' Rt 807?01.65 lb/7<16.53 131? .50 
J09 /4J • &Y.41 187.38' Rl 807304 .50 7617915 .7? 134?.5? 
HO 143•07.34 /81.2.5' Rl d(J;3JJ .51 
JJI /4J ... b6.b0 180.31' Rr 807312.58 
f/2 143•b4.47 /14 . /7' Rr 1807318.77 

J/J 143•tl4.31J27.78' Rl 1807365.16 
I/4 /44•03.14 65.34' Rt 8074:?1.63 
JJ_'l 145-+8<!..76 60.87' Rl 807432.10 

Jib /46•/4.70 92./4' Rl 1807400.96 
J/7 l46 • 14.lJ3 % .55' Rt 807396.56 
J/8 145~83.8·1133.49' Rt 1807359.60 
'f/9 N-1•19.12 127 .2.1' Rr 807365 .77 
J20 11·/+V1.2•1142.76' Rr 807349./8 
JZ.l 1·1'1 • 10.05 288.15' Rt 1807204. 82 
J2.2 NJ .. -10.35 289./b' HI laotzoJ.BI 

J2J 1'13+'14.07 /92.29 ' HI 180/J00.6J 
32.4 1-13+39.37 /14.11' HI lJOIHB./6 
J25 /43 • 41.50 127.86' Rt 807363.2-1 

• Riw~ROiJd lfi &Cstq 

761793 .55 /J-12.52 
hi/793.08 /342..51 
;6179/.Ub /142 .50 
761790.87 /]42.50 
161830.2.5 1348.08 
762007.72 /]48.95 
162041. 24 /349.20 
7620-1/. 36 /349 .22 
762010.40 1350. -1 '5 
761845.97 /348.66 
761830.82 JJ48.72 
761836.72 1350.05 
lbllbr .01 I J49.88 
fb/110.61 /3-IB.d'' 
lbll6f:>. I.:J') /348.18 
761767.96 1."548.2.1 

~r~!ST.-\If~- PliOJ """ HO j lOt"'- : A!> 9UIU 
q 1.1.1111 <;TI OO j I 

R2 
;I~~·-"~ ..-..!ln>~o ...... ,. .. V.al.l' 
.... ,fdt Ot!Otil:.lnloq>, ·.A•olli 
"-'·"'·:z,.,.,.INHU 
..._,,..., ••• ~·Jill 
o o o ,f./C~·-" 

CONS 'ltUl: liON NO lt.~ 

NO Q(SCRIPTION ~ 01 Y 

(54 Farlhwon !=a Rcrunflon I cr I 4?/5 
Rasrns 

REMOVALS 

1'"'----10 >'1:1 II 

n s02':'26'3-11 00 
l) 1 :!_02:2~E-IT 

-WARNING-
~ 

I =---·=·~~~ 

'Rri•MtNfii?V 

~~-~o/o 
N,,~ ro;;. 

l t6:ftut· t()N 
• H~ l>f COK!liNG 

RIGGS ROI\0 BASIN Pl.AI\ 

I 6 GILB~R:r I~ 
RIGGS ROAD 

BASIN GEOMETRY & PLAN LAYOUl 

:~~, .":~ ~:~ /~1;;\L~·~ I u•~. ~ O~b .4 
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Csr LimiTS 

-
fY) 
1.!) 

- - - - - - -

r-+-~-

@ 

PT NO 
4()(} 

40/ 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
4/3 
414 
4/5 
4/6 
417 

4- 24 . Pfpcs 
s .. O..g 0-5.4 

· "'~" 
1.!) 

, t.n 
1.!) 

~A~ ' 

RIGGS ROAD 

p 

---·~-

122'x40' 
T&IJV)Or(Jfy Or4/f1096 EtJsement 

BA SIN COROINATE OA TA 

STATION• OFFSET• NORTHING EAST!NG 
/53•59.00 73.00 ' Rf 807420.76 762785 .82 
154•15.21 73.00' "' 80742/ .08 762842.03 
154•21.71 79.50 ' "' 807414.62 762848. 56 
154•/5.21 86.00 ' Rt 807408.08 762842./0 
/53•59.00 86.00' Rt 807407.76 76Z185.89 
153•52.50 79.50' Rf 807414.22 76Z779.J6 
153+54.59 54 .50' Rl 807439.23 762781.21 
154'*"21.83 54.50 ' Rt 807439.62 762848.54 
/54+44./0 79JXJ ' Rt 8074/5 .25 762f!70.95 
154•/5.70 I(Jl.95 ' Rf 807386./J 762.842.72 
153+59.00 106.28' Rt 8073f!7.48 76Z186.01 
153•35.55 82.46 ' Rt 8074/J,/7 762762.42 
152+92.74 152.00' Rt 80734/ .JB 762720.03 
153~25.66 152.00' Rt 807J41.57 76Zl52.95 
ISJ~/6.68 142.00' Rr 80735/.52 762743 .9/ 
152 •95.00 85.00 ' Rl 807408. 39 762721.90 
153~25.76 1/0.00' Rt 807383.57 762752.80 
/53~/6.78 100.00' Rl 807393.54 762743.76 
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NOTE : All OlrDiN!Sions to F4ee of Curb 

REMOVALS 

PRELIMINARY 

RIGGS ROAD 
BASIN GEOMETRY & PLAN LAYOUT 
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~ VrfJQ = 0.73 AC FT rz· [Mpthl 
BASIN IJOTTOAI ELEV ~ 1363.75 @ ~j v"''l:'w ~ ~ 0jjUf/T ~ 

S9CI~ - - ~ "'' ''" "" @ . \ \ 

7 ~ TOif'(JOI'ory Dr•1"'9" Eossmont I 

BAS IN COROINATE DATA 

PT NO ROAD STATION OFFSET NORTHING EAST/NG ELEVATION 

501 Rlg()S /80•48.08 72.60' Rt 8074.37.77 765475.(Jl /363 . 75 
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502 Rlws /81•79.76 72.60 ' Rt 807440.40 765607.53 JJ6J.7S I NOTE : All Dimensions to F~e of Curb 
50.3 Riggs /81•94.59 68.53 ' Rf 807444.77 765622.27 JJ6J.75 REMOVALS /~I I I /SO< Rlws 182• 00.60 64.95' Rf 807448.47 765628.21 1363.75 Q 1 : JBrR"""'•. s.l,ll<)e • 1 LF 1 725 
505 Rl99s 182+1/,.34 62.(XJ' Rt 807451.63 765638.89 136.3 .75 ~ f ~ i RSCOIIStrucr 6' High 
506 Rlggs /82+32.78 62.00 ' Rt 807452.06 765660.33 /363 .75 - ' @ . 

1 
Terrr;crtJry C~lnLiflk I 

507 Rf(}t)S 182•43.78 73.22 ' Rt 807441.07 765671.55 JJ6J.75 , @I: \ F611C6 on RI W Lit» 
508 RlfX}S 182•44.52 86.24 ' Rf 807428.06 765672.55 1363.75 ~ 'I ' 
509 Rfggs 182+32.52 98.0CJ' Rt 807416.07 76S660.79 /363.75 t 

2 510 RI!XJS J80•59.ZJ 98.00' Rl 8074/2.60 765487.56 1363.75 v.:;, : 18 I 
511 R8Ck6f 18•85.55 74.17 ' Rt 8fJTJ94.60 765469.92 JJ6J.75 ~ ' ~ : 
512 Rockor 15•63.33 72.94' Rt 807(]12.38 765469.92 1363.75 - 1.: : I I 
513 Recker 15•63.39 55 . 94~' Rl 807(]12.38 765452.92 1363.75 1 ' 
514 Rockor 19•05.61 57.25 Rl 807414.60 765452.92 1363.75 @ I I 
515 RfJCkfJI" 19+/J ,Jl 60.50 Rl 8CT422.J8 765456./5 JJ63.75 I l 
516 Riggs 180+40,46 75.67J Rl 807434.55 765468.31 /J63.75 1 

517 RlfX}S 180•48.08 57.9'1 ' Rl 807452.43 765475.58 /367.42 , 
518 RI!XJ' 181•79.74 52.05' Rr 807460.95 765607.10 1368.89 ~ 

519 Rl(}t}s /81•84.28 50.73' Rt 807462.36 7656Jl.60 /J68.89 t PREUMINARY 
520 Riggs /81• 90.05 47.12 ' Rt 807446.09 765617.30 1J68.93 
521 Rl(}t}S 182•JI.JO 4().77 ' Rt 807472.86 765638.42 1369.06 
522 RlfX}S 182• 32.81 4(),46' Rl 807473.60 765659.92 1369.14 
523 RlfX}s 182•66.90 7/.77' Rl 807442.98 765694.63 1369.53 
524 RI!XJ$ 182•62.02 88.05' Rl 807426.61 765690.08 /369.50 
525 Rlws 182•32.53 115.14' Rl 807398.93 765661.14 1369.46 8 1 1526 RI!XJ$ 180•59.28 110.44 ' RT 807440.16 765487.83 /367. 90 

FL 527 RBCker 18•85.46 86.86' Rt 807394.57 765482.61 1367.97 
528 Rockor 15•62.86 95.34' Rl 807(]12.00 765492.32 1371.19 
529 Rockor 15•63.33 28.22 ' Rl 807072.21 765425.20 1370.67 

530 RBCkor 19•05.70 41./5' Rt 807414.63 765436.83 1367.77 I RIGGS ROAD 
531 Rocker 19•24.29 49.66' Rf 8Gl433.25 765445.26 1367.59 I BASIN GEOMETRY &. PLAN LAYOUT 
532 Rlws 180•29.81 64.47 ' Rt 807445.53 765457.44 1367.61 

twilklll tllbtllhli .OI 1/Umto J:U:ll HI w:\I!IIISptrtalliMI\IIIHrl\fltg'i 



- -

~ 1 
1290t·1 
1288 \ 

1286 f 

1284 

:::~tl 1 
1278 'FrOIJ 

1276 

::~:lJ 
1270 1 

1268 t 

:~:: 1 ~ 
1262 \ 

L 

- - - - -
" 

L{1 ·~ (D -o. I , .• , I I ' ' "f ·~ . r,J ,,l 

~ ~ ~ ~ ~ , . . ~ 

I 
I r l I I 

"' ~. ~I s 
~ 

I 

E:.l$1 R/'fl 

\ 

-
.. .,. / 

• I 
"I. 

Eul R/W 

- -
r-

:- '"' :..----z 

s~~yne 

N0•24'2r w 
2652.89-

,; . ' 
I r ... ,-,, 

' 

- - - - - -
a;> ,. ' !I ! ,f-] i<.J.' tn/ , I . ~ ' \'' 
- oy IV - , ,-, ~ /t" e' 

X I I. ·\~ 
. .... ~]-· ,_X . I \ 

~ S~oot Llf'l8 j 
~ I 

~ / 
\ .0 5 .. 01101@ @ See Ott 01 

Note' 
t:Aii existing trees ro remllln . COfltriiCtor 

to verify IOCXJtlon of storm dr~fn Mterclls 
and ullderoround star~ {Jflor to exr:4Vaflon 
to ensure tree roots will not be d/sturb«J. 

I 

ll 

I ! 
I I 

. I 1 I I 

I 

l : 

t 
r 

@ I RiJy Houst011 & Deborafl White 
J04·85-CI)JC 

p ... 

l:"')t.. 
' Nf.JW 20 ' \ TCE 

Nf.JW JS ' X JJS ' I 
TemporiJry Oralf'l«)e E,sm~ 

I 

VAL VISTA DRI VE 

i I 

I I 
I (· I 

~ ~ I \1 
~· I I 

•• ~,., f"'"t' I I 
I I I I 
~ I I : 

, I , 

I I ' 11 ,/f1'-
r.~r 1' : 
I I I 

I I : 

I . 
1 ··1·~1 

I I I. I I 
I 1 I I' 
I t ll' I 
· 

1 I I 

t 

Ill 
I 

I 

I l ~_r..sJ BJ ~ 1/H 

~ ~n-~ 
! j I ! I. IiI 

:t··~2. 6 \_I i ~ 
I 1\ I 96" 50 /0 LF ' "' 51 18• 

I I 

I l ! ~ I 
I 
I 
I ' '~T, i '";'" 

I l J 

I 

i 
1· j • I 
I I ' I I 

' 

I . ' 

I I 

l I I 

I 
I 
I 
1 

I I lt 
IWII,Ill tllhltUII.tbl lf\](1010 t:U:U HI W:\lllllS!Mrt.ldN\JI~IIt\! llfS ltd ltiDCI\Udd\tl lll\llrl\.lll lhtU\I IIIS.t-1.1.~91 

- -

Lf 45 

I LF I J2 

' 

-

LF I 105 

E" - I 

E• 

E• I I 

I I 

I 
NOT£: All Dimensions ro F.x:e of Curb 

REMOVALS 



- - - - -
M,ffit~ . 

-~rll r . 
rl·:.! x 
l ,... ' .. r ~;~~~ 
'[:.L 1-

~------:::::.:.:.4~_ : , 1\ ::::::::: ______ _ 
,J_.:;-;- I ~J11 I 

! Is;~ 

t ·_V:I I _,. 
; 'J. \ ·r 
: . 'I . 1 I., 1 

': ,.., d>- i,:; • I 
f,,l 1 vf::1~ • 

. · ~ l(ll l $--~ - -.-- -
fl ,.,.... .. ,, ~ -'\11· · _-. A---

, ~ \.1· ~ .. :>c ~~~ 
~ ,.c \ . ' " l \,'1 ~ .. ' -- ' '" \~)~. . ·t· l .: 

' I .,. 'I .. ~ ,, 
I '. ' ' ~ : 

' ,&J '' l'i ,'li 
-· \ I . J:'"'iji exlsttnr} lretJS \to r~fn. ~rr.«tor ·i P}! 
~~IJf~//J~~~ ::cr.~fpr1: ~o ~:~b:JdfiM l( : 
to ensurtt tree roots will not ~ dfsturb«J. 

I I 

il~ t· T C~ l 82.7r 
t- 1 t c112 25 

1282 1 -~ I I I I I 1 
'"I + . I II I I I 

1:-l 11278 ! I I I I I j I I 
• ""I I I I I r ' 

1274 I I lf, 4Fc:¥~' r 
1272 1 " ~ I Joci &Br· I 
12701 • 1 r T • I 

1 
1 

:::r i : i l ! 1 , 1 11 T + . I ! I I 

' I i I I 

I I l t I II \ 
• j ' ' I I I ll I 
' j I l I I I ~ ~ 1 j 

S:IUIPII tr:\UUSJtfiiii1 .. \1MHrt\!lti111Nd 

-

I 
I 

-

t-

1 I ! 

I 
1+ /27~. 79 

II\\_ y Eltw ~ 269.~1 
,-t8' ~X LF ~·r I ro·qoso· , 

! I ! I I I 
I I I 

I 
I 

+ 

s•n u\lln s.HJ.dll 

~ ,,, 

- - -
-,_.-,_·J _X" 
:_,- 1 

r 
1 

i . 
~Q: r (c't'!'~U\1. I ~Of 

- - -
-----r·"--- ------.-o. I 

I 

.I .• 
~ro--tcn 

N 
~ o t~• 

Sdwd.Jt Line 

I 
-·~~·-4 ,, 

-
1,!'1.-

I 

I; 
/-(_ • - _ ___ _ _j I 

~'>f')_ '-------~--, - ~- N..- J6' X 217 ' 
1' t1Y @ @ T8fll/)(Jferf ~eln1190 Esmt 

Rily lf«JsfOII & Debcrilfl Wtite New 20' TCE Q.. 
304-8s-ooJc RI GGS ROAD ~ 

I 

-
---

'.~J~~-... 

"' N 

I i I I I I ! ' I I I I I I 

I ~ I I 

1 

I 1 51 20/-83 . 89' "' I ' . I I I I 

-~- 1,,\ ~f~fis l:n ~«JI Gr~r.11 1 1 :; '" " 1., < f'" I 
I ! I I I I I ~ l I I 1--1 

I I I I I I I I ' I I I I 

t 
I 
' i 

I 

\ j16• do X \185 jF 

1 r-rr , 
I i 

I I I 
I l l 

I 

I Sle l22 • r'· 8[1 ' ~ , j 
/nv y27o1so I 1 

I 

I 

I 

I I 

I I 

I I 
I i i 

l ' 
l 

t 

- - - -
N 

I~ 
·t 

I~ 

CONSTRUCTION NOTES 

DESCRIPTION I UNIT I OTY 
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NOTEt All OimefiSions ro F«e of Curb 
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100% 
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STA 20+70 TO STA 25+50 
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1 • 1 Site Description 

1. 1 . 1 Location 

Riggs & Recker Self Storage is located on the southeast corner 
of Recker and Riggs Road in Maricopa County, Arizona. Legally, 
it is part of Section 36, Township 2 South, Range 6 East of the 
Gila and Salt River Base and Meridian, Maricopa County, 
Arizona. See Figure 1.1, Vicinity Map. 

1.1.2 Existing Features 

The entire property consists of 10.40 gross acres of 
undeveloped desert land, including adjacent right of way 
which has been dedicated previously. The site being developed 
consists of 4.24 gross acres comprising a portion of the south 
and east sides of the larger site. The only proposed onsite 
improvements for the "hard corner" of the site are a retention 
basin and minor drainage swale to convey onsite flows to the 
basin. The entire property has a higher elevation toward the 
southeast of the lot and gently slopes towards the northwest. 

1.1.3 Proposed Conditions 

A new commercial mini-storage development is proposed on a 
portion of the property. 

The total retention provided on site will be sized to retain the 
volume generated by the 100-year, 2-hour storm event. 

1.2 Purpose of Report 

The purpose of this report is to substantiate the drainage design for the 
subject parcel and to demonstrate conformance with Maricopa County 
design standards and policies. 

This report and related design have been developed in accordance with 
Maricopa County Regulations, standards and policies. 

1. 3 FEMA Information 

SVK Engineering 

The Flood Insurance Rate Map (Panel 3075H, Revision date September 
30, 2005) for this subject property shows that the site is located within 
"Zone X shaded." Zone X denotes areas of the 500-yr flood; areas of 100-

Riggs & Recker Self Storage 2 
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3.2 Onsite 

SVK Engineering 

Retention volumes for the site were determined based on the 1 00-year, 
2-hour storm event. The rainfall depth in this event is 2.6 inches for this 
site and a (-coefficient of 0. 95 was used for the improved site. A (­
coefficient of 0.50 was used for the bare-ground, unimproved portion of 
the site. Retention volumes are calculated using the equation: 

Where: 

VR = Retention volume required, cubic feet 
D = 100-year, 2-hour depth of rainfall, inches (2.6 inches) 
A= Gross Area of the subject drainage field (sq. ft.) 
C = Runoff coefficient of 0. 95 per MCFCD Manual 

The lot is divided into three drainage areas as shown in Figure 3.2, 
Conceptual Drainage Exhibit. The areas were approximately 36,853 
square feet for Area DA1, 41 ,438 square feet for Area DA2, and 65,631 
square feet for Area DA3. Table A-1, Retention Volume &. Drywell 
Calculations, in Appendix A shows the calculated retention volume 
required for each drainage area and compares the retention required 
with the retention provided as well as showing the number of drywells 
needed to drain these facilities. This table shows that 29,798 cubic feet 
of retention is provided to retain 29,624 cubic feet of runoff from the 
100-year, 2-hour event. Area DA1 includes an 8 foot diameter 
underground retention system totaling a length of 152 feet. Area DA2 
includes an 8 foot diameter underground retention system totaling 171 
feet. Area DA3 includes an 8 foot diameter underground retention 
system totaling a length of 270 feet. 

DA4 consists of the undeveloped portion of the site. DA4 is 268,330 
square feet in size. A weighted C value was used to account for the 
adjacent street improvements. Retention of this area is provided within 
a one-foot deep retention basin located at the northwest corner of the 
property. 30,492 cubic feet is provided where 30,232 cubic feet is 
required. Due to the shallow nature of this basin, no drywells are 
required. 

A total of 4 drywells are being proposed for this site. Drywells will be 
exclusively used to drain the underground retention basins. A minimum 
surface percolation rate of 0.33 inches per hour must be observed in 
Basin C (Drainage Area 4) in order to drain this basin within 36 hours, 
based on the basin depth of 12 inches. If this basin does not completely 
drain within 36 hours, drywells will need to be installed by separate 

Riggs & Recker Self Storage 7 
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SVK Engineering 

permit at the low corner of this basin to ensure drainage within 36 
hours. The number of drywells required will depend on the observed 
percolation rate. 

Dyrwells shall be constructed as needed, and field verified, to drain the 
underground storage volume within 36 hours. See Appendix A, Table A-1, 
for retention calculations. Based on the minimum standard for design 
mentioned in the Maricopa County Design Standards, a single drywell will 
be required for each drainage area DA1 and DA2. Two drywells are 
required for drainage area DA3 . More drywells must be added if they do 
not sufficiently drain the entire volume of the underground storage 
within 36 hours. The accepted percolation rate of the design drywells is 
0.10 cfs. 

Eight-foot diameter corrugated metal pipe is proposed for the 
underground storage. RAMM has conducted field exploration, laboratory 
testing, engineering analysis, and provided evaluation and 
recommendations regarding the use of underground storm water 
retention tanks. Their results have been submitted separately, and are 
also included here in Appendix E. Based on RAMM field tests, the 
existing site soil is suitable for use as backfill material. Also, based on 
field tests, and manufacturer data supplied in Appendix D, the proposed 
underground storage tanks will have a life span of a minimum of 75 
years. The underground storage system has a lifespan at initial 
installation that exceeds the length of time the special use permit will 
be in place. Before the special use permit can be extended, it must be 
certified that the underground storage system will continue to be sound 
for the length of such extension before such extension will be granted. 
Warranty and maintenance requirements for the underground storage 
are required to be followed. These requirements vary from manufacturer 
to manufacturer and from product to product. However, in no case shall 
a maintenance schedule be observed that is less rigorous than the 
following. The maintenance schedule shall be written into the CC&R's 
for the project prior to construction of the underground system. 

An annual inspection with photo documentation shall be performed 
beginning in the 1st year of service as indicated below. Results of the 
following shall be provided to Maricopa County after each inspection: 

1) The condition of the pavement and valley gutters above the 
underground storage shall be noted. Any deviation from the 
original design shall be repaired in an appropriate manner. 
Pavement shall not be allowed to degrade in such a manner that 

Riggs & Recker Self Storage 8 
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will allow water or drainage to absorb into the soil above the 
underground storage. 

2) The condition of the pipe material shall be observed by visual 
inspection by entering the underground system. If corrosive or 
wearing effects exceed those expected for the lifetime of the 
product, or 50-years, whichever is greater, than a mitigation plan 
shall be formed. If mitigation cannot be accomplished, then the 
product shall be replaced in kind. 

3) Welds shall be visually inspected. Corrosion of, or the formation 
of holes with welds shall be repaired. New material shall be 
placed around welds as needed if damage occurs. 

4) Access hatches and auxiliary equipment shall be maintained to a 
like-new standard and to all applicable safety standards. 

5) All connecting pipes and drywells shall be observed for 
degradation. If significant degradation has occurred, these items 
shall be replaced in kind. 

Drywell and underground storage structures shaLL be emptied of debris 
on a minimum of an annual basis, or after any significant storm event. If 
the buildup of silt and other materials exceeds 10% of the volume of the 
drywell or underground structures, this material shall be removed in its 
entirety. 

The "hard corner" portion that is not proposed for full development at 
this time wiLL remain unchanged except for the minor grading. A 
retention basin is proposed to capture the existing onsite runoff from 
the "hard corner" in order to include this property in the SUP 
application. The manner in which the drainage patterns were 
determined and calculated was previously discussed in this section . All 
(-coefficients were based on the 100-year event. 

In an event exceeding the 100-year, 2-hour storm, water wiLL fill the 
underground retention and continue to flow to Low spots at the north 
and west ends of the site where it will pond to a depth of less than 6 
inches before overtopping the high points at the entrances and flowing 
onto the adjacent rights-of-way near the undeveloped outfall Location. 
Overflow will then continue westerly along its historical route. 

All retention areas will drain within 36 hours as per Maricopa County 
Regulations. 

4.0 HYDRAULIC CONDITIONS 

4.1 Existing Conditions 

As mentioned above, the site has relatively uniform slope and no notable 

SVK Engineering Riggs 8: Recker Self Storage 9 
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Table A-1: Retention Basin Volume Calculations 

Required Volume C= 0.95 Runoff Coefficient Provided Volume 
P = 2.6 1 00-year, 2-hour Precipitation 
A= Area (sf) 
V= CPA/12 Volume (cf) 

Calculated Designed Length 
(DA 1) Drainage Area 1 A - 36,853 sf Aboveground 0 0 

Underground 7,586 7,638.00 152 
Total Required V= 7,586 cf Total Provided 7,638.00 cf 

(DA2) Drainage Area 2 A - 41 ,438 sf Aboveground 0 0 
Underground 8,529 8,592.75 171 

Total Required V = 8,529 cf Total Provided 8,592.75 cf 

(DA3) Drainage Area 3 A= 65,631 sf Aboveground 0 0 
Underground 13,509 13,567.50 270 

Total Required V= 13,509 cf Total Provided 13,567.50 cf 

(DA4) Drainage Area 4 A- 268,330 sf Aboveground 30,232 30,492.00 
note: C = 0.52 for vacant hard corner Underground - 0 
Total Required V= 30,232 cf Total Provided 30,492.00 cf 

Note: A total of 4 drywells are required based on a design rate of 0.1 cfs. Testing will be required upon installation of drywells. 

- - -
0 

Drywell 

Time to Drain # ofDrywells 
(days) 

I 0.59 

I 0.66 

I 1.05 2* 

I no drywells - 1' deep retention 

*DA3 Underground Retention requires 2 drywells to drain within 36 hours . Inverts to drain into drywells are at different elevations, so calcs are required: 
Drywell inverts are within 3' of each other in elevation, meaning that more than 50% of the underground storage will drain evenly into both 
drywells before the drywell on the north end (downhill side) begins taking the remaining water. Within the first 50% drainage, the 
second drywell received approximately 50% of the water, or 3,377 c. f.. 13,567.50 - 3,377.25 = 10,190.25 c.f < total capacity of single 
drywell. 
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Ill. 

INTRODUCTION 

Riggs Pavilion is a proposed commercial development located at the southeast 
corner of Higley Road and Riggs Road in Gilbert, Arizona. The development is 
located within a portion of Section 35, Township 2 South, Range 6 East. The site 
is bound by Riggs Road and an undeveloped commercial property to the north, 
an undeveloped commercial property and existing low density residential to the 
south, existing low density residential to the east and then Higley Road and a 
dairy farm to the west (see Vicinity Map, Figure 1 ). Riggs Pavilion is comprised of 
approximately 15.04 gross acres. 

The existing land is currently undeveloped and slopes to the northwest at a slope 
of approximately 0.95%. The site will be developed for commercial use. 

Riggs Pavilion is within the jurisdiction of the Town of Gilbert, and is being 
designed to comply with the Town of Gilbert drainage policies. 

FLOOD PLAIN DESIGNATION 

The site is located within Zone X as shown on the FEMA Flood Insurance Rate 
Map 04013C3075H dated September 30, 2005. Flood Zone X is defined as: 

Zones B, C, and X are the flood insurance rate zones that correspond to 
the areas outside the 100-year floodplains, areas of 100-year sheet flow 
flooding where average depths are less than 1 foot, areas of 1 00-year 
stream flooding where the contributing drainage areas is less than 1 
square mile, or areas protected from the 100-year flood by levees. No 
BFE's or depths are shown within this zone. 

OFFSITE DRAINAGE 

The project site is located within the watershed of a regional drainage study 
called "Sonoqui Wash Floodplain Delineation Study (FDS)", prepared in May 

2004. 

A recent development called Seville to the north of the site addresses the offsite 
flows in the area, which may impact the proposed site. CMX was the design 
engineer for the development of Seville. In the process. CMX prepared a 
drainage report titled "Master Offsite Drainage Report for Seville, Higley Road 
and Chandler Heights Road, August 1, 2000" (see excerpts in Appendix G). This 
report was based on the Queen Creek/Sanokai (Sonoqui ) Wash FDS. As can be 
concluded from this report, the offsite flow (100-yr, 6-hr) impacting Riggs Pavilion 
is 145 cfs from the east, along Riggs Road, and 644 cfs from the south, along 

Higley Road. 

In July 2007, CMX worked on the design of a drainage swale that conveys storm 
water runoff out of the Seville Development to a collection point downstream. In 
the process, CMX prepared a drainage report titled "Hydrologic Study for Seville 
Off-Site Channel, Chandler Heights Road and 162nd Street, Gilbert, Arizona''. 
This report estimated that an additional flow of approximately 23 cfs also impacts 

1 
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the Riggs Pavilion site from the east. This will revise the flow that from the east 
to 168 cfs which may impact the Riggs Pavilion site. 

In 2004, the consulting engineer Erie and Associates, Inc. prepared a drainage 
report titled "Chandler Junior High School, Preliminary Drainage Study" for the 
improvements of the subject school (see excerpts in Appendix G). In this report, 
Erie and associates documented the existence of 3-36" pipes under Higley Road, 
at the intersection with San Tan Blvd , and estimated that approximately 212 cfs 
of offsite flow is conveyed westerly across Higley Road, through the existing 
culvert and through road overtopping. Erie and Associates maintained a similar 
flow pattern in the post development conditions of the school site. The offsite 
drainage area contributing to the school site is a portion of the offsite drainage 
area contributing to the Riggs Pavilion site and thus this flow diversion to the 
west would reduce the offsite flow effecting Riggs Pavilion from the south. A site 
visit was conducted to observe current condition, including the location of the 3-
36" at the school site. Erie and Associates indicated that the pipes were severely 
silted and the capacity reduced to only 18 cfs through the pipes with the rest 
overtopping the road to the west. As it would be expected , the pipes would 
undergo routine maintenance and be cleaned up. This would increase the 
capacity of the pipes to approximately 177 cfs. The post development flow from 
the school site was estimated in the corresponding drainage report to be 185 cfs. 
It can be concluded from these numbers that it is reasonable to consider the flow 
diversion at the school in re-evaluating the offsite flow that impact Riggs Pavilion 
from the south. 

The HEC-1 model in the master drainage report prepared by CMX for Seville was 
used as a base model for this task (see Appendix E). The model output 
indicated the offsite flow impacting Riggs Pavilion from the south is reduced from 
644 cfs to 310 cfs, and the combined flow at the intersection of Riggs and Higley 
is reduced from 730 cfs to 440 cfs (463 when adding the 23 cfs from the east) . 

An existing drainage swale exists along the western 650 feet or so of the 
adjacent Riggs Road frontage and is lined with riprap from side to side for this 
distance. The swale slopes from east to west and is lined on its sides for 650 
feet with riprap baskets. It is our understanding that this swale is not under 404 
jurisdiction. A letter of non-delineation & documentation were sent to the Army 
Corps of engineers for their review. The swale flows come from sheet flow 
produced by runoff from areas east and south of the site and then cross under 
Higley Road via an existing box culvert. The flows then continue westerly along 
Riggs Road approximately 1 mile to the Roosevelt Water Conservation District 
Canal (RWCD Canal). 

The north half of Riggs Road is fully improved and it's runoff drains toward Higley 
Road where the runoff enters a catch basin in sump condition and storm drain 
system east of Higley, then drains to the existing drainage swale along the south 
side of Riggs Road then continue westerly to the RWCD Canal. Runoff from the 
proposed improvements to the south half of Riggs Road will continue to drain to 
the existing swale that will be re-graded with the offsite improvements and then 
westerly in their historical drainage pattern. There are two proposed catch 
basins on the south side of Riggs to collect the south half runoff. Catch Basin #1 
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IV. 

v. 

will receive 3.95 cfs and Catch Basin #2 will receive 3.24 cfs, see Offsite 
Drainage Map in Appendix A. 

The runoff from the adjacent portions of Higley Road, currently and with 
improvements will drain northerly along the site and to the above mentioned box 
culvert and then flow westerly in their historical drainage pattern to the RWCD 
Canal. There is one proposed catch basin on the east side of Higley Road to 
collect the east half street improvements. Catch Basin #3 will receive 3.17 cfs 
(see Offsite Drainage Map in Appendix A) . Street Flow calculations are based on 
the rational method as specified by Maricopa County Flood Control District. 
(Drainage Design Manual for Maricopa County, November, 2003) per Town of 
Gilbert requirements. See attached calculations for further details. 

Offsite storm water will be channeled by the proposed drainage swales along 
Riggs Road and Higley Road, under Higley Rd. via the box culvert and then 
westerly away from the site in the historical drainage pattern. The existing box 
culvert running under Higley Rd. is not sized for the 50-year, 24-hour storm and 
flows currently overtop and run across Higley Rd. during the 50-year, 24-hour 
storm event. Since this existing box culvert is undersized an additional cell will 
be added so the box culvert will contain the 50-year, 24-hour storm. The existing 
swales provide short-term half-street storm water runoff capacity from these two 
adjacent roadways for the 50-year, 24-hour design storm. The proposed swales 
and additional box culvert section are designed to contain the 50-year, 24-hour 
storm event. To protect the swales from scouring riprap has been designed at 
the swale drops into the site as well at the box culvert outlets (see Appendix F). 

ONSITE DRAINAGE 

The onsite storm water retention for Area "B" (see Offsite Drainage Map) will be 
designed to retain the 10-year storm, any excess will overtop into the adjacent 
offsite drainage swales. Area "8" will retain the first 2.2 inches of rainfall from the 
1 0-year storm, but not the full 3 inches typical for the 50-year storm. The storm 
water runoff for Area "B" above and beyond the 1 0-year storm, combined with the 
50-year runoff from the offsite improvements, is less than the storm water runoff 
that currently leaves the existing undeveloped site. The portion of storm water 
not retained will be less than what currently leaves the site in the historical 
pattern and will not cause additional runoff to down stream sites, but will 
decrease runoff volume allowed to leave this site. This will be further detailed in 
the Onsite Drainage Report for this project. 

CONCLUSIONS 

• The proposed development is in compliance with Town of Gilbert design 
criteria and other required drainage standards. 

• Riggs Road and Higley Road have been designed to adequately convey 
the 1 0-year peak flow between curbs without overtopping and the 50-year 
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• 

• 

peak flow within street right of way in order to meet the Town's design 
standards. 

Onsite retention for the onsite Drainage Area "B" will be provided by 
surface retention and underground storage that will total the volume equal 
to the 1 0-year, 24-hour storm event, not the 50-year event. The 
difference in runoff will continue to flow westerly away from the site in its 
historical drainage pattern. 

The Hydraulic Grade Line for the storm drainpipes will remain at least 6 
inches below the gutter elevation for the 1 0-year rainfall event (see 
Appendix D). 

• No additional offsite storm water is anticipated to impact the site. 

VI. REFERENCES 

1. Town of Gilbert, Unified Land Development Code, Improvement Details, 

2. 

3. 

Article XII Drainage Engineering, May 13, 2003 

Town of Gilbert, Public Works and Engineering Standard Details, Article 2, 
Drainage Engineering, March 2005 

Flood Control District of Maricopa County, 2003. Drainage Design Manual 
for Maricopa County, Arizona, Hydrology & Hydraulics Volumes. 
Phoenix, Arizona. 
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RP100-6Prel 
1 tt •• fllfrft ~<<C-O:~C+~ a -t.~\2-t::i: ..... ftllrft "''§ fr.:r~Ofr11tO:llft ttft ••• . . 

FLOOO HYDROGRAPH PACKAGE (HEC-1) 
J UN 1998 

VERSION 4.1 

• RUN DATE 15JUL08 TIME 16:33:23 

U.S. ARMY CORPS OF ENGINE£ RS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

X X )()()00()()( xxxxx X 
X X X X X XX 
X X X X X 

xxxxxxx xxxx X xxxxx X 
X X X X X 

x X X X X X 
X X xxxxxxx xxxxx XXX 

TillS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF II EC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES - RTIMP- AND -RTIOR- HAVE CHANGED FR0."'1 THOSE USED \-liTH THE 1973-STYLE INPliT STRUCTURE. 
THE DE FINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: OAI>!BREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, OSS :M!ITE STAGE FREQUENCY, 
OSS: READ THlE SERIES AT OESIREO C.O..LCULATlON INTERVAL LOSS RATE :GREEN AND N~PT INFILTRATION 
KINEMATIC \'lAVE: NEW FINITE DIFFERENCE ALGORITf'l~·t 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 

45 
46 
47 
48 

LINE 

49 
50 
51 
52 
53 
54 
55 
56 
57 

HEC- 1 INPUT 

ID ... . ... 1 ...... . 2 ....... 3 .... . .. 4 ....... 5 ....... 6 . ...... 7 .. ..... 8 . ...... 9 ... . .. 10 

10 * te **,~~, *• .,. tr• •~~r••~ ""~" ::~r:~~: ~,(~ -'>'<** ***:&**(J ~rtt•~•••••• ~•t:•tt ••• **~••r:** ll-*""'*,.., ••••••• fr * 

I D 
ID RIGGS PAVILION MODEL 
IO SEVIL LE OEVELOPI<ENT ~DEL REVI SED TO ADDRESS CHANGES DUE TO OEVELOPEMENr• • • 
10 EAST AND SOUTH OF RIGGS PAVILION PROJECT SITE 09- 28-2007 
IO (FILE 1.0. RP-100-6Prel.DAT) 
ID ID • flo ** *11'1t1t.<:l itO Q llr .... fr<)frfr """'"'to!~~'* .... frltfr* ... **" *"lr***lt'lt~,.,., ::lrt< *' • ., ff::hl: '!tfr(t •*A** ,. •• "'*"'flo. ft ·lti• •• 

1D ENTELLUS MODEL REVISED FOR RE - ROUTED FLOWS DUE TO DEVELOPMENT OF SEVILE 
ID @ HIGLEY & CHANDLER HEIGHTS ROADS. REVISIONS I<ERE CONFINED TO RUNOFF 
to FROM DRAINAGE BASIN 1; ONLY \<H ERE TH ESE FLCli<S H·IPINGE UPON THE SEVILLE 
IO DEVELOPMENT. CMX GROUP I NC., 5 -30-2000 (FILE I. D. SNQ6REV2. DAT) 
ID 
IO THIS IS A MODEL FOR 100-YR 6-HR PROPOSED CONDITIONS WITH SEVILLE 
ID .. REVISED 1-20-2000 TO INCLUDE SITE AREA BEn<EEN 164Th ST . & HIGLEY RO 
ID •• REVISED 5 - 11- 2000 TO MODiFY THE DRAINAGE AREA FOR Wll & 1;12 
ID <> REVISED 5-11-2000 TO INCLUDE OFFSITE AREAS WllA, WllB, WllC, WllO & W12A 
ID WITH CHANNEL R.OU7!NGS 
ID H REVISED 5-22 - 2000 TO I NCLUED AREAS 1<15 & W20 AND Wl4, Wl3 & W21 AS OFF· 
IO SITE AREAS NEAR SW CORNER OF SITE FOR FLOWS ALONG SOUTifERN BOUNDARY OF 
ID PARCELS 381\ & 38B, PLUS FLOWS IN EXISTING CHASNEL SOUTH OF, AND PARALLEL 
IO TO RIGGS RD . 
IO •• REVISED RUMP FOR \•Ill, 1<12, '.-116, 1<17, 1<18 , Wl9 TO 30% FRO:·! 0% 
IO •• REVISED RET. VOLUMES FO~ Wll, ~'/12, \'116, Wl7, 'Hl8 & Wl9 (USE. VOL "PROVIDED" 
10 PER TH E ONSITE DRAINAGE REPORT BY CMX) 
ID *" CHANNEL DESIGN FOR CHANDL ER HEIGHTS BETIVEEN POWER RD AUO RECKER ROAD WILL 
ID SIMULATE EXISTING FLOVJ OVE RTOPPING CONDITIONS 
ID •• (flANNEL DESIGN FOR CHANDLER HTS BEn>'EEN RECKER RO TO HIGLEY RD \•ILL BE 
I D DESIGNED WITHOUT OVERTOPPING FLO'NS 
IO • • CHANNEL DESIGN FOR CHANDLER HTS BET HIGLEY RD & 164Tt< ST WILL BE OESIGNEO 
ID TO Sl'IULATE FLOW OVERTOPPING CONDITIONS 

IO ** ~~' ... 0~ A'ltl>'t~ :t't ******~to ~* 6:-.1 ****~-·flO**~~'*"' till* frtrf/t ••• *•**. #Ofr1t(lr •• "* ~·**-4- "'**"'11*"*"*• 
IO **" ****** • **********<A:** • *"*"*** ** trrit •• ** ••o****" "*"*****• ••>~~ **~ •• •••••tt••••••• 
ID •• SONOKAI WASH FLOODPLAIN DELINEATION STUDY 
ID 100-Ycac 6-hour St orm 
10 .. First Run Date Fe b r ua ry 10-1998 
IO Run oate May 20- 1998 
ID "'* Entel1us. Inc. File SNQl.OAT *'Q ID ............. ,.,.. ................. .,. ................................................. .,. ....... ,..,. .. . .., •• 
JQ *1Ht A 'It A11t* •** **flit******"** .tft" t't * .,. *ltl\oif fr1t •• R***" *. •11 "'***"'*•* trs.t*i'**'ll:'ll'fr•~*ll'*• ***** 
ID 
~o DDM MCUHP1 Sonokai wash floodplain De l ineation Study 

IT 300 

~0 

*OIAGAAM 
• 1

1
11
1
1
1

11
11

11
1
1
1
1 I II I I 1

1
1 I I 1

1
1 I I I I I I I I I I I lfll I I I I I I II I I II I I I I I I I I I I I Ill I I I I I I I I I I I I I I I I I 

• I I 1/11/!11/11 !IIIII •ain an Distributio 1/l//l/l!ll/llll//lll/lll/l/1 
• I I I I II Ill/ Ill/ IIIII Ill I II I I II I I I I I I II Ill Ill II I I I I II Ill I I II II II /Ill I I I I II I II Ill 
IN 1S 
JD 3.04 0.01 
PC .000 .008 
PC . 087 .099 

.016 

.118 
.02 5 .033 
.138 . 216 
HEC-1 I NPUT 

.041 

.377 

ID . .. .... 1. ...... 2 ....... 3 . ...... 4 ... . .. . 5 ....... 6 .. 

PC .962 • 972 .983 . 991 1. 0 00 
JD 3 . 02 o. 50 
J D 2.98 2. 80 
PC . 000 .009 .016 .025 .034 .042 
PC .087 .100 . 120 .163 .252 .4Sl 
PC .950 .963 .975 .988 1.000 
JO 2. 80 16.0 
PC .000 .015 .020 .030 .048 . 063 
PC .135 .H2 .liS .222 .304 .4 72 

Page 1 

.050 

.834 
.058 
.911 

. . .. . 7 ...... . 8 •. 

.051 .059 

. 694 .837 

.076 .090 

.670 . 796 

.066 

.931 
.074 
. 950 

. •. . • 9 ..... . 10 

.067 .076 

. 900 . 938 

. 105 .119 

.868 . 912 

PAGE 1 

PAGE 2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ss 
S9 
60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
7S 
76 

77 
73 
79 
80 
81 

LINe 

82 
83 
84 
8S 
86 
87 
88 
89 
90 
91 

92 
93 

94 
95 
96 
97 
98 

99 
100 
101 
102 
103 
104 
!OS 
106 
107 
108 

RP100-6Pre1 
PC .946 .960 . 973 . 967 1.000 
JO 2. 46 90.0 
PC .000 .021 .035 . OS ! .071 .087 .lOS . 12S .143 .160 

PC .179 .201 . 232 . 28i . 364 . soo . 558 .773 .841 .888 
PC .927 . 94S . 964 . 982 1.000 
JO 1. 73 500.0 
PC .000 . 024 .043 . 059 .078 .098 .119 .141 .162 . 186 

PC .212 .239 . 271 . 321 .406 . SlS . 627 . 735 .814 .864 

PC .907 .930 .954 .977 1 . 000 
• I I I I I I II Ill II I /Ill I Ill I I Ill II I I I I II /Ill II II I II II II I Ill II I //Ill I I II I I I Ill II I I II 
• II I I I I II I II I I I I Ill I I I I I I II I End Dist r ibution I I I II I Ill II I I I Ill I I Ill !JI I I I II I I I 
: I I Ill I II Ill Ill I Ill/ Ill II II Ill I I I II I I I I I ll /Ill I I I Ill Ill I I Ill Ill I I I II I Ill II I I I I 
ft ** 1rr fll*ol ~~-~~··~·· ··~·::t~~'bt: ~::t'l!''tftO 6~0~1'! # Ill tlt'll' *tit 't* ** fr 4t •«irr• lrr*"'**lr*O :i-6 ••• 61tl1 :!'~ C •••**'ll'*t: 
"' ••••* 111 ~•:t•~••:rtt'fl'•**"'illr* Basi n 59 ·-•••••.:r•~~•****•l)•-•••••••••••,•r:~.:.•••• 
* "'*~•1!'•*******"••***"'* ··~····••~rfl-04.,., ••tr• • ... tr•**6* ** tt "'* 0 •••f!-:> ft:l!i:tr<l-6 ** •'ll: **fll* ~····· 
~ ODM uu• Updated 

KK 59 
I(M SUB - BASIN 59 
Kl~ 6-HOUR RAINFALL, PATTERN NO. 2.11 WAS U5EO TO FI NO TC & R FOR THI S BASIN 

KM THIS 8,\SlN USED RAINFALL REDUCT I ON FACTO R OF .971 
KM L = 4, 51 Kb = . 052 !ldj . s l ope = 195.0 
Bl\ 3. 403 
LG . 240 .350 4.450 .360 27.000 
uc . 921. .S61 
UJ\ 0 3 12 20 43 7S 90 

~A 100 

• Ill Ill II I II I I I Ill! I I I I /Ill II I Ill Ill I I I I I I II IIIII I I I I II II I II Ill I !Ill II Ill /Ill II 
• II I 1//11111 Ill I Ill I I II oiversion • os9 /Ill I II I II II I II Ill II I I I I II /Ill I I I I I I I 

• ~~~ lt M~~~ ~;~s~l~~i~~ ~~~~t s: 1 \~~~.~~ ~l~~;,~r~~a~~~ \risnx>n Rds. ~~~~ 
I I II I I I I I II I I I II I 1117 I I I II I I Ill!~ I I I I I I I I I I I I I I I I I I I I I Ill I I I I I I I I I I I I I I I I I I I I I 

• DON "* 6 ~· Preserved trt:~~• 

*059 

96 

KK 
Kt< 
OT 
OI 

~ 

DIVERSION FLOW FROM CP- S9 
OOS9 

0 250 500 7SO 
0 so 100 1 50 

1000 
200 

125 0 
250 

1500 
300 

1750 
3SO 

2000 
dOO 

2500 
500 

6> ft it9 lnlP * ll'* ft '-""r**~ ***** >)>1'1l 11'-l-~<~'*~**IHI'-l>*f< ,..,,_,..., • .,_,.~1:!'<1'..:t'l'l ll''>l'tr,. .. !l)iJ'1t*ll'11' 11' "tl1' 11' ,.t1, 11'tl1rllr. !II' f<fl'tttl'lt 

• tdr•• •••'~~~~'•• •••'(t'#tt>lll'fr lll*~ Basi n SlO * *** •* ** •'-'"'"' *•••• • •*~4-*"*''"'01-**••••••tt•• 
• A trtl lr*li'A-+Ill* + .... A 1ltltt1+*61t1!r>'<*****~:kfr'lt1t0 **"'*fir* ,t'A'fl *~ f< ** lr11' 'I< 1Hdr '4~·k.,}~1tr·tt'ltt<1t**"' **' t1*V6 '11-lo 

HEC-1 INPUT 

ID .. , . , .. 1. ...... 2 ... , ... 3 .. . ... . 4 ....... S . ...... 6 ....... 7 .... .. . 8 ....... 9 ...... 10 

KK 510 
KM SUB-BASIN 510 
KM 6- HOUR RAINFALL , PATTERN NO. 1.20 WAS USED TO FIND 1'C & R FOR TUIS BASIN 

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 
KM L = 1. 45 Kb = .067 1\dj. slope • 283.2 
Bl\ '711 
LG . 2)0 .350 3. 9SO .470 27.000 
uc . 379 . 206 
Ul\ 0 3 12 20 43 75 90 96 

'f' 100 

• ++++++++ ++++++++++++-++++++++ + +++++++-++++ ++++++++++++++ ++++++++++ 1- .... +++-t ++++ +-+++ 
... +-H- ++++++++++++ t ++ + +++ Cone. Poin t CP-510 -+++++++++++++++++++++++++++++++ 
• •+-+ Combines basins 59 & SlO +++ 
" +++ Hunt 11wy near E 11 sworth Rd. +++ 
"' ++++++ tT-++++++++++++++++ ++++ + +++ .... + +++++ +++f.+++ +-+ t++++++++++ +-+ 1-+~+++++++++++ +++ 
"' DDf.' ~*"'** Pr~served fr.,,.. •• 

KK CP-510 
HC 2 . 

rrr rr rrrrrrrrr r rrr rr rrrr rrr rr rrr rrr r r r rr rr r rr r rr rrrrr rr rrrrrrr r r r rr rr rrrr rr rrr 
a- rrrrrrrrrrrrrrrrrrrrrr Rout ing R-510 rr rrrrrrrrrrrrrrrrrrr rr rrrrrrrrr 
~ rrr Route CP-SlO to CP-E8 Th rou~h Basin ES rrr 
~ rrr Mountain typical cross sect1on - natural channel rrr 
• r rr rrrr rr rr rrr rrrr rrrrrrrr"rrr rrr rrr r rrrr rr rrrr rr rrr rr rr r rr rr rr r r r rr rr rrr r rrrr r 
* OOM *•~~"** Preserved *"'**"" 

~K 
RS 
RC 
RX 
RY . 

RS!O 
3 

.07 
0 
3 

FLOW 
.06 
400 

1 

.07 
800 

. 5 

18S9 
1200 

0 

.0102 
1600 

0 
2000 

.5 
2400 

1 
2800 

3 

* * **. ········~·· ****4**"'*** ** *'*******"' ** ******.* .... lit ...... ,.. ..... ,.., ••• "'*"""*'***•****• 
* "'••• •*"'*fr*****"******• Basin EB *•*•" **'*'**"'******"•"'*******"'**"****""•*** 
.. .. * .,.,~~ ** "'* 0 * ......... "". *" * "'"' .......... ·~·· ... ** **"""" * ** olt'lloi't * lc* * * *** ** 6 ""* *"~~" * ** ••• ** •• ·~ ••••• 
• OOM .. 4 , ... Updated 

KK E8 
KM SLJS-BASIN E8 
KM 6-HOUR RAINFALL, ?ATTERN NO. 1.00 WAS USED TO FINO TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 99S 
KM L= 1.19 Kb= .090 Adj. Slope = 42. 0 
BA . 389 
LG .500 .000 4 . 300 .620 .000 
uc . 875 .628 
UA 0 3 12 20 43 75 90 96 
~A 100 
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1 

1507 
1508 
1509 
1510 
1511 
1512 
1513 

1>14 
1515 
1515 
1517 
1Sl8 
1 519 

LINE 

1520 
1521 
1522 
1523 
1524 
1525 
1526 

1527 
1528 
1 529 

1530 
1531 
1532 
1533 
1534 
1535 

1536 
1537 
1538 
1539 
1540 
1 541 
1542 

1543 
1544 
1545 

1546 
1547 
1546 
1549 
1550 
155 1 
1552 

1553 
1554 

LINE 

1555 
1556 
1557 
1558 
1559 

1560 
1561 
1562 
1563 
1564 

KH 
1().1 

BA 
LG 
uc 
UA 
UA . 
KK 
KM 
RS 
RC 
RX 
RY . 

SUB-BASIN 9 
L=l.49 Kb=. 038 Adj. 
. 516 
. 580 .050 3 . 950 
'567 .395 

0 3 
100 

R~<9 
RE - ROUTE W9 RUNO FF 

l FLOH 
.015 .025 

0 0 
6 4 

. 015 
66 

4 

R?100-6Pre1 

SLOPE • 45 

.680 1.000 

12 20 43 75 

IN RIGGS RO. PLUS TRAP. CHN. TO CP-Wl0 

26•0 . 005905 
62 98 
0 0 

HEC -1 INPUT 

114 
4 

116 
t, 

116 
6 

90 96 

IO ....... l. .. .2 ... ... . 3 ....... 4 ....... 5 .. .6 . .. ... .7 . . . ... . 8 ....... 9 ... ... 10 

KK w10 
KM SUB- BASIN 10 
BA . Sll 
LG .430 .090 3. 950 . 6 50 2.000 
uc . 658 .378 
UA 0 3 12 20 43 75 90 96 

UA 100 . 
KK (P\'1 10 
KM COV.9 I NE RUNOF F FROM SU6 - 3ASINS W9 & W10 

~c 2 

KK RW14 
KM RE-R.OIJTE w9 & Wl0 Rt..'NOFF IN RIGGS RD. PLUS TRAP. CHN. TO CP- W14A 

RS 1 FUYN 
RC .015 .025 .015 2640 . 005906 
RX 0 0 66 82 98 114 116 116 
RY 6 4 4 0 0 4 I. 6 

KK W14A 
r.M OFFSITE AREA SOIJTH OF RIGGS RD . & EAST OF HI GLEY RD . 
BA . 250 
LG . 35 . 35 4.3 .400 .000 
uc .488 . 273 
UA 0 3 12 20 43 75 90 96 

UA 100 

KK CPI•114A 
KM COI<BI NE RUNOFF FROM SUB - BAS INS 1<9,1<10 & l'll4A 
HC 2 

KK RW10 
KM RE - ROUTE C<>'·I8INEO HYDROGAAPH IN "LOOP RD." PLUS TRAP OIN TO IIIGLE'f RO. 
KM THEN IN HIGLEY RD. PlU~ 1RAP CHN. TO INlERSECTION OF CHANDLER. HGTS. RD. 
RS 1 FLO.< 
RC . 015 .025 .015 7920 .004776 
RX 0 0 66 82 98 114 ll6 116 
RY 6 4 4 0 0 4 '• 6 
'I) ++.f.+-++++++ .r+ +-+++++++ -H-t+t +++++++++++++++++++++++++ ++++++++++•++++·H +T + +++-t-++ ++ 
"" +++++++++++++++++++-+++ Cone. Point CP-~1117 -++++-t-+++++++.., t+t-++++++++++++++++ 

: ::: ~~~~!~e~da:~~n~h:~~i=~O~~;~h~~ W9 & WlO , Di•1r. f low CP-Wl6 & CP-~·116 +++ 
" +++t++++++++++++++++-+-+-t+++++++++++++++-++++++++++++++<t+++++++•++++++++++++++H+ 
* DON 4 ~"'*• Preserved *a.**"' 

KK CP-\<11 7 

~ 4 

• Ill !/Ill !Ill II I I Ill II I Ill Ill/ I I I I II Ill I I Ill II IIIII/ II 11111111/ II Ill I I I Ill II II I 
• II I Ill IIIII I II II Ill II I Diversion •cwl 7 I I I I I If/ I Ill Ill I I Ill II II I II I II I /Ill I 

: ~~~ ~ i ~Y~~\~1~~w~!t~ha~~1 ~~4 H;i \~~ 5~n~0~ r~ok·~·~~~h~~s. ~M 
• 111/11111 I II I I I I I I I I I I II I I I I I I I I I I I I~ I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
• DDM ••••• Preserved **>l 4 * 

HEC-1 INPUT 

10 .. .. . .. 1 ....... 2 .. ... .. 3 ...... . 4 ....... s .. . .... 6 ....... 7 .. .. ... 8 ....... 9 ...... 10 

KK "0"1117 
KM DIVERSION 
DT DDWl70 
DI 0 
~ 0 

FLOW FROM CP-W17 

200 
200 

400 
400 

600 
41 7 

800 
417 

1000 
417 

1200 
417 

1400 
417 

1596 
417 

* r rr rr r f rrrrrrr r rrr rrrr rrrr r rrrrr rr r r rrrr rr r r r r r r r rr r r rrr r rr r r r rrrr r r rr r rrrr rr r 
~ rrrrrrrrrrrrrrrrrrrrrr Routing RW17 rr rrrrrrr rr rrr rrrrrrrrr r rr r rrrrrr 
11 rrr Fl ow from CP-W17 to CP- C14 along Higley Rd. rrr 
• rrr Street typical section -- flow along Higley Rd. rrr 
~ rrr r r r r rrrr rrr rr rr rrr r r r rrr rr rr rrrr rrr r r rrr r rrrrrrr rrr r r r rrrrr r r rr r r r r r r rrr rr r 
• ODM ***"',_. Preserved ••••• 

KK 
RS 
RC 
RX 
RY . 

RW17 
94 

.08 
0 

4. 5 

FLOW 
. 02 

1000 
3. 5 

.08 
2470 
1. 5 

2700 
2488 

1 

.0001 
2512 

. 5 
2515 

0 
2520 

. 5 
5000 
4. 5 
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I 
I 
I 
I 
I 
I 
I 

1 

I 
I 
I 
I 
I 
I 
I 

1 

I 
I 
I 
I 
I 

1 565 
1566 
1567 
1568 
1569 
1 570 
1571 
1>72 
1>73 
1574 

1 575 
1576 
1577 

LINE 

1>78 
1579 
1580 
1581 
1582 

1583 
1584 

1585 
1586 
1587 
1588 
1589 

1590 
1 591 
1592 
1593 
1594 

LINE 

1595 
1596 
1597 
1598 
1599 
1600 
1601 
1602 
1603 
1604 

RP100 -6Pre1 
,.. 111ft til'~"'" r.• •••• ~·~ ... Qo'2t:rtt11'..:r..:r •• fl; ~JI'ir<:t-'1'1*** .t>'l<t:t-il !t6tir1c~6 •• *11 t.1> jlr ft fr!>l'-l- 6>ltlr:i'f'tir** * >~" lt"A''fr::tfto\ ** * ** 
• OOf<\ u+•• Updated • .,,...,~ 

KK CH 
KM SUB - BASIN C14 
KM 6 - HOIJR RAINFALL, PATIERN NO. 1.01 WAS USED TO FINO TC & R FOR THIS BASIN 

KM THIS BASIN US ED R.-\ISFALL REDUCTION FACTOR OF .993 
KM l ~ 1. 38 Kb ~ .o~• Adj. S l ope • 11.0 

SA . 512 
LG . 550 .060 4 .800 .440 4 . 000 

uc 1.112 . 789 
0 5 1 6 30 65 77 84 90 94 97 

UA 
~A 100 

• Ill Ill II /Ill II IIIII II Ill IIIII !Ill /1/11 I I I 11!11 II II Ill Ill IIi I 11/1/11 II I I II If Ill 
• Ill I I I II Ill I II /1//1 I I I Diversion Recove r ocl2 I I I I I II I II Ill !Ill I I I I Ill I I Ill 
• Ill Fr om east 1111 
• 11/111//11/111 /Ill I Ill I I II I /Ill Ill/ !/111!/1 11!1111 I II I II Ill Ill II //!11111111 I II 
~ 0().'1 ,..,..,.,...,. Prese rved "' "'*""<~< 

KK OCll 
KM DIVERSION FLO'.• FROM CP-Cl2 
DR ooc12 . 
* rr r r r r rr rr r r r r r rr rr rr r r r r r r rrr rr r r r r r r rr r rr rr r rr rr r rr rr r r rr r rr r r rrr rrr r rrrr r rr 
• rrr rrrrrrrrrrr'r rrrrrrr Routing RC 12W rrrr rr rr"rrrrrrrrrrrrrrrrrrrr rr rr 
• rrr Diversion Flow fro.'i1 CP-C12 to CP-C14 rrr 
* rrr Street typi cal sect ion - rrr 
"l' r r rr rr rr rr r r r r r r r r r rr r r rrr rr r rrr r r r r r r r r r rr rr r r rrr r r rrr f' r r r rrr rr rf' r rr r r rrr r rrr· 
~ DOM ~<t•t'• Prese rved •<>11-<4* 

HEC-1 WPUT 

ID .. , .. , . 1. , .... . 2 ....... 3 . ...... 4 . .. ... . 5 ...... . 6 ...... .7 ....... 8 .. ..... 9 ..... . 10 

KK RC12VI 
RS 30 !=LOW 
RC .08 .02 
RX 0 1000 
RY 4. 5 3 . 5 . 

.08 
2470 
1.5 

5300 
2488 

1 

.00 29 
25 12 

. 5 
2515 

0 
2520 

.5 
5000 
~. s 

"" +++-t++++++++++-t++++++~+-t+-++++++-+--+-++ ++++++++++++-t+++++++T-t4+++++++++++++++++++ 
* +++++++++++++++++++++~ Cone. Pol nt C?-Cl4 ++++..,++++++-+·H+~+++++++ +•++++++ 
* ++-+ Combines Basins C14 & cone. Point CP-C ll , & CP-E l 7 +++ 
" +++ Hi g l ey Rei and Brooks Farrn Rd. +++ 
~ +++++++++++++++++t++ +++-t-+++t+++++t+....,_++++++++-t-t++ttt•+-r++'"-++++++++++++++TT++++ 
"' oo:., •~H.,. Preserved ~H~tt• 

KK CP-C14 
~c 3 

* Ill Ill II IIIII/ I II 1//1/111/1 Ill IIIII Ill I I /11!1/!1!1 I Ill I //!!IIIII Ill 1!1/1!11 I I I 
/Ill I I II /Ill II if Ill I II Dive rsion •oc14 l!l/11/// Ill I ! I ll Ill II !!lll/11!11111 

• Ill 1 North al ong Higley- 2 off -site west /// 
• Ill Higl ey Rd. north of Brooks Farm Rd. ill 

1/ll!!/17111 1/1!11/1 I I I I Ill I I I I I I I I I I I I I I I /!!IIIII/ I I I I I I Ill I I II I I I I Ill I I Ill I I 
6 DDM •~**"' Preserved ~:t~ - 9 

KK ~ocl4 
KM DIVERSION FLOW OFFSITE 
DT ODC140 
DI 0 60 180 300 
\;<l 0 40 147 244. 4 

420 
342 

600 
489 

r rr r r r r r r rrr rr r r rr r rrrr r f'rr rr rr r r rr rr r rr rr r r rr r r rrr rr r r r r ;·r rr rr rr rr r r rrrr rr r r r 
k rrr r r r rr rrrr r rrrrrrrrr Routing R-Cl4N rrr·rrrrrrrrrrrrrrrrrrrrrrrrrrrr 
• rrr Route CP-Cl4 to CP-ClS Through sas.in ClS (Hi ng ley R.d .) 
" rrr St r eet typical sec tion - rrr 
* r rr r r rrr r rr rrrrrrr r rrrr r rrr rr r r rrrr r r r rr rr r r rr rr r rr rr r rr rrr r r r r r rr r r rrrrrrrrr r 
, DDIY! uu• Preserved ·U· + :U 

KK RC14N 
RS 1 3 
RC .08 
RX 0 
~y 4.5 

FLOW 
.035 
1000 

3. 5 

.08 
2470 
1.) 

1775 
2488 

1 

.001 
2512 

. 5 
25 15 

0 
2520 

. 5 
5000 
4. 5 

* .................... ~·········,)···., * •• *"'* ............. ····~· • ., ........... ,.. ...... .,,...,.. •••• * 
• *•*'*****•••••••••••••• Basin ClS "*••q••••**'*-.t*•,...,.. .... .,., • .,,.,..,.,,...,,...,.,.,.,.,.,. 
• ••••••••••••*** ••-****l:~int~:llo** •*tt'il' •••••***'~~'"'** ** **• ** • ••-********•• * "***'**•*** 
* OOM *""*** Updated ***** 

HEC- 1 INPUT 

ID • • ..•.• 1 . .... . . 2 .. ..... l . .. .. .. 4 .. . .. . . S •. . .. .. 6 ... . . .. 7 ... . . . • 8 .. ..... 9 .•.•.. 10 

KK 
KM 
KP·! 
KM 
!<t>! 
BA 
LG 
uc 
UA 
~A 

Cl5 
SUB- BASIN C15 
6- HOUR RAINFALL , PATIERN NO. 1.01 WAS USED TO 
THIS BASIN USED RAIN FALL REDUCTION FACTOR OF 

L • 1.26 Kb = . 074 Adj. slope . 13 . 0 
.511 
.440 

1.454 
0 

100 

.080 

.989 
5 

4.800 

16 

.430 

30 

5 .000 

65 77 

FINO TC & R. FOR. THIS BASIN 
.993 

84 90 94 

+++++++++++++++++-++T++H .... ++++++ ++++++++t+++++++++t ++++-t ++t++++++++-t ++++++++++ 
* +++++ttT++++++++++++++ Cone. Point CP-Cl5 +++++++++•++++++++++++++++++++++ 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1605 
1606 

1607 
1608 
1609 
1610 
1611 

1612 
1613 
1614 
1615 
1616 

LINE 

1617 
1618 
1619 

1620 
1621 
1622 
1623 
1624 
1625 

1626 
1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 

1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 

tiNE 

RP100-6Pre1 
~ +++ Combines Bas ins C15 & Cone. Point CP-C14 +·H 
* +++ Higley Rd . ben-Jeen Brook Farm and Ocotil l o Rds . +++ 
0 +-++- t +++-+++f ·+++-++H+++++++++t+++++++++t++++t++++tt++++++++t+tt+++t+++++++++++++ 
'~~' OOM u(t** Pr eserved "'tr~\1:'~ 

KK CP-C15 
HC 2 . 
• Ill I I I II !Ill I I II I IiI II II II I I I I I I I I I Ill II Ill II I I /Ill Ill II /IIIII I I Ill II I Ill II I I I 
• //1//l/11/1111/1/l/111 Dive rsion •ocl5 1/ll//ll/11/l/lll/ll/1/ll///11/111/1 
• Ill 1 uingiey Rd. To Sonokay - Z off-site /Ill 

: ~~~II l?j}}i~l,~i 1Jm? ~~~~~5/))} }M~ iII Ill Ill II II I Ill II Ill Ill I I Ill II I I II l~~~ 
.:. DON ***** Preserved **~•• 

KK •Dc15 
KM DIVERSION FLO'o'l OFFSITE 
DT DOC1SO 
DI 0 
':<1 0 

42 126 
28 69 

210 
115 

294 
161 

336 
184 

420 
230 

,. r r r rrr rr rr rr rr rr r r r· r rr r rr rr r r r r r r rr rr r r rr rrrrr rr r r r r r rr r r rr r rr r r rrr r r rrrr rr rrr 
r1-r rrrrrrrrrrrrrrrrrrr Routing R -CIS~J rrrr rrrrrrrrrrrrrrrrrrrrrrrr rrr 

tr rrr Rou te CP-ClS to CP-N6 Th rough Basin N6 (Higley Rd.) rrr 
* rrr Street typical section - rrr 
11 r r r rr r rr r r r rrr rr r r r rr r rr r r r r r r r rr rr rr r r r r r rrrr rr rr rr r rr r r rr r rr r r rrr rr rr· rr rrrr r 
• DDM ••ttH• Prese rved "'<~'~"'* 

KK RC15N 
RS 6 FLO\V 
RC .08 . 02 .08 825 .0018 
RX 0 1000 2470 2488 2512 2515 2520 5000 
~y 4. 5 J. 5 1. 5 1 . s 0 . 5 4 . 5 

• I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I li I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
• II I II I II II I II I II Ill II I Diversion Recover ocll I II II II /1//11 I !Ill I I I I I I I I I II 
• Ill Field towars Recker Ill/ 
• Ill II I II II II I I II II I I II II II I Ill I I II I II I II Ill I I/// I II IIIII Ill I II I I Ill II Ill I I I I II 
\\ DDM H"** Preserved ••H·~ 

HEC-1 INPUT 

ID ..... . . 1. ...... 2 . . . ... . 3 ....... 4 ....... 5 ....... & ... . •.• 7 ....... 8 . .... .. 9 ... .. . 10 

KK Dell 
Kt-1 DIVERSION FLC~V FROM CP- Cll 
~R OOCll 

* rrr rr r rrr rr rr r rrr rr rr r r rrr r rr r r rr r r rr rr rr r r rr r r r rr rr r rrr r rr rrr rr rr r rrr r r rrr r rr 
rrr rrrrrrrrrrrrrrrrrrr Routing A.CllN rrr·rrrrrrr rrrrrrrrrrrrrrrrrrrrrr 

• rrr Diversi on s=-low from CP-Cl l to CP-Dl lhrough Basi n C13 rrr 
~ n·r Field typical section - sheet f l ow across fields rrr 
• rr r rr r r r r rr rr r r rr rr rr rr rr rr rr rr rr rr rr r r r r r r rr rrr rr r r r r rr rrr rrr rr rrr rr r r r r r r r rr 
2 DDM ~ ........ Preserved ~·H"<~-""' 

KK RCllN 
KO 5 21 
RS 26 FLO'.• 
RC .08 .08 .08 3550 .COlO 
RX 0 1000 2480 2~97. 5 2500 2502.5 4000 5000 
RY 5 3. 5 J 2 0 2 3 5 . 
tr orr<tr~ ~~<ll'~'~> tt<t~~~ ~ <t::!l:~trllott :to• o•~••:t~* •~•~ r1r o" • ***".:a.~· •• •• o~ •• * •• •~•,.•••o-ll'o~·~~*••••<~=•• 
• r.•Q*o"'""**••tr•r.•tr~~t••tttd• aasin cl 3 **•-2*"~11'tc**21t;){ll*':r'l-e*tr*"-1t* 6{11tt 11t~1ctc1o:O*•***" 
* (( :I' Q 0 A:'/: A:;t ~**** * fr::!l:l't ** 1< *it 62-rl'* (d: ::!!:it {112 {II>!: fr 1t tr* *~ *** 1'1 f1 *"* 2 * 1t \lr * ot • *"" fr:jlr ** ol- * * Q * tl 0* *"""* * fr'* • fdr • 

"" DDM ****" updated 

KK ell 
KN SUB- BASIN Cll 
KM 6-IIOUR RAINFALL, PA TIERN NO. 1. 01 WAS US ED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFAl l REDI.)(TION FACTOR OF .993 
KM L u 1.14 Kb s .050 Adj. slope - 21.0 
SA . 509 
LG . 560 .oso 4. 700 .460 3.000 
uc .771 . 452 
VA 0 5 16 30 65 77 84 90 94 

~A 100 

• *•••• ................................. ••••*• ·~··········1\>tl •+••r.•••*::!l:* tl1tfl*······ .... . 
* ••••••••••••••••••**** Basin NS •••••••••••••••••••,..•••••••••••••••••••• 
* ******** •*6** fr"**** **** ***** "** ** ••• **"**"'"'*II ltfr{tll*f:frll*lr ******'***""• * *•""'*****•*• 
11 OOM uu• Updated *•••• 
KK N5 
KM SUB - BASIN NS 
KM 6-HOUR RAINFALL, PATTERN NO . 1.00 \"AS US£0 TO FINO TC & R FOR THIS BASIN 
KM THIS BASIN USED RAI NFALL REDUCTION FACTOR OF . 994 
Kl< L ~ 1.05 Kb u .068 Adj . s l ope: 17.0 
SA .426 
LG .430 .170 4. 700 .390 .000 
uc 1.100 .696 
UA 0 3 12 20 43 75 90 

~A 100 

97 

96 

• 
1
111 IIIII/I II I II I II I I I I I I II I Ill I I I I I II I II Ill II I /Ill I I II IIIII II I I I Ill II I Ill II II I 

• 111111111111/1111/111 Diversion Recover OC10 111/11111!1111111!11111/ll/11 
"ffl ~oo~W~ ffl 

: ~~~I I I ,5//7/?1 17l~t71 I '~~~~~j~' I~~~ ;5~/5 i lffm I 5/~~ I I I I I I I I I I I I I I I I I I I I~~~~ 
• OOM ••••• Preserved 6 '**•• 

HEC-1 INPUT 

ID ....... 1. .....• 2 . • ••... 3 . . •. , . . 4 . ...... 5 ......• 6 ....... 7 ....... 8 ....... 9 •••.. . 10 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1646 
1647 
1648 

1649 
1650 
1651 
1652 
16H 

1654 
1655 

1656 
1657 
1658 
1659 
1660 

LINE 

1661 
1662 
1663 
166< 
1665 
1666 
1667 
1658 
1669 
1670 

1671 
1672 

1673 
1674 
1675 

1676 
1677 
1678 
1679 
1680 
1681 
1682 

1683 
1684 
1685 
1686 
1687 
1688 
1689 

1690 
1691 
1692 
1693 
1694 
1695 

liNE 

RP100-6Pre1 

KK DC10 
K>l ACTUAL FLO\" FROM CP- ClO 
~R ODC10 

,. rr rr r r rr r rr r r r rr r rr r r r r r r r r r r r r r r rr rr r r r r rr r r r rr r rr r r rr r r rrrr r r r r rr r r rrr r r r rr r 
rrrrrrrrrrr rrrrr rr rrrr Rout ing R-ClOw rrrrrrr rrrrr rrrrrr rrrrrrrrrrrrr 

* rrr Route CP- ClO to CP- NS Through Basi n NS (Ocoti l lo Rd .) rr 
* rr r Sanokai was h rr * r r rr r r rr rrrr r r rr r r rr r r rrr r r rr r rr rrr rrr r r r r r r rr r r r rrrr r r rrrr r rr r r r r r rr rr r r rr r r r 
* OOM ll'•"~* Preserved ••-&•• 
KK RC10o 
RS 13 
RC .08 
RX 232 
~y 1343.5 

FLOW 
. 045 . 08 5410 
1550 2850 2900 

1341.7 1341.5 1338 . 9 

.0029 
2920 2925 2930 
1340 1341.7 1342 .8 

3600 
1343 

~ +++++++-+++ ++ +++++++ +++++ +++++++++++ t~ + +++++++++-+ ++-t +t-++ +++++++-+++++ ++ +++ +++++ + 
't: ++·H++++++++•+H++++++ Cone . Point CP-NS ++ ... +++++++++++++++H+++t+t+.!.+++++ 
t~- +++ combines sas ins NS & Cone. Po ints CP-ClO , CP-Cll & CP- 13 
'Ol +++ Sonokai wash at Recke r Rd. +++ 
~ +++++++t+t++++++++++++++++++++++++++++++++++++++++t+++t++++++++++++++ +-t+++++++ 
:t DOM A-2"~-2-• Preserved *'~~~ '1"11t:t 

KK 
~c 

CP-NS 
4 50.60 

~ r rr rrr r r rr r r r rr r r rr r r r rr rrrrrr rn· r r r rr rrr rr rrr rr r r rr r r r rrr r rr r r r r r r r rrrr rr r r rr 
~'~' rrrr rr r r r rrrrrrrrrr r rr Routing R-NSW rr r r r rr r :- r rrrr rrrrrrrrrrrrrrrrrr 
• rr r Route CP-N$ to CP-N6 Th rough Basin N6 (Sonokai/Ocotillo) r r r 
11 rrr Sanokai wash rr 
to r r r r rr r r r r r r rr rr rrrrr r rr rr r rrr rr rr rr r r r r r rr r r r rr rr r r rr r rr r r r r r r rrrrr :- rr r rr :- r r r 
-= OOM '""'"~* Preserved *"~1>t~-

KK RNS\'1 
RS 12 
RC .08 
RX 233 
~y 1343.5 

FLO'N 
. 04$ .08 $275 
15 SO 2850 2900 

1341.7 1341.5 1338.9 

.0035 
2920 2925 2930 5000 
1340 1341.7 1342.8 1343.$ 

I< t-t..'h II tl-~ ~ V ft :!ito\' t-~::t .t'l :'1-ft" t:Ab <'rkl\~ll: It 1\1\':t: ft" b *'itft" :!it* l:tlt:t:llt::'t:t:.:.'ll b t:t: tl ::t:t ::tl\1t ~'!<b-e:'lt:tl\ll:~'ltl\ll:t:::t.t:l:'it-:11" fl"it :!it"'b* 

" ,.,,.*~"",..~>~"*"*" ... ~*•••""'* Bas i n N6 """9*,. ... *"*::t**'~~"'*.-• ..:."" *"'"* v"'*~ fr .::t ..t**~<•,.,,.*•* 
!II ~fdrlt":I'.:C'lii'OII":I':I!I*~'Il':l!l .t'!r'A>'!tlt ":l':ft"WWb1:'!/lll>'l:">}1t* >'t''l- 'lr'ilrt<:l!lft :1!111-.:>+-6 f<-ir,..~-4 :1!1~ {l- tttr~-4 •• 'ItA" *"'"' 1>1> Dft * '-ft <cfl'*ltft* .. <o\' 

Updated ~t~*'~"" 
HEC- 1 INPUT 

ID ... .. . . 1. . . . . . 2. , .. . .. 3 . . . . A . . ..... 5 ....... 6 .... .. . 7 ....... 8 . . ..... 9 ...... 10 

KK N6 
K" SUS-BASIN N6 
KM 6- HOUR RAINFALL, PATTERN NO. 1. 00 WAS USED TO FIND TC & R FOR THIS BASIN 

KM THIS BASIN USED RAINFAL L REDUCTI ON FACTOR OF .994 
Kl< L ~ l. 26 Kb ~ .072 Adj. s l ope • 14.0 
BA . 431 
LG . 550 . 000 •. 700 .480 .000 
uc 1.267 . 935 

0 3 12 20 43 75 90 96 
UA 
UA 100 . . 
"' +++++,.+++++t+++H++++++++++++++++++++++++·t-++++++++++++++++++++++++++++++++++-++ 
... +++++++++++++-+++++++++ Cone. Poi n t CP-N6 +++++++.,.++++++++++++++++++-+++++++ 
-tt +++ Combines Basins N6; cone. Points CP -Cl3, CP-lS; Diversion Flow RC13~'i +++ 
• +++ Sonokai \'lash at ui gley Rd. +++ 
.... ++++ ++++++++++ +++++++++++++++++++-+++++++ +++++++++++ +->-++++++++++++++ +++++++++++ 
* DOM ••er-ttfr Preserved ***t"'' 

KK CP-N6 
HC 5 

KK OW17aa 
KM RE"TRI EVE DIVERTED FLOW FROM DW17 
OR ODW170 

KK RW17 
KM ADO CONVEYANCE BElW!'EN 164Th ST. & HIGLEY RO. 
KO 2 
RS 2 FLOW 
RC . 08 . 045 .08 2640 .0028 
RX 0 5 10 35 5S 70 75 80 
RY 7 6 5 0 0 5 6 7 

KK ~119 
KM ADDEO SUBAREA Wl9 (NE 1/4 SECTION 27) 
SA .25 
LG .25 . 25 4. S5 . 53 30 
uc .400 .2 29 
UA 0 5 16 30 65 77 84 90 94 

UA 100 

KK wl9a 
K/ol OIVE~T Wl9 RUNOFF THRU RET BASIN WITH 100-YR. , 2- HR CA PACITY 
KO 
OT OlTT 31.29 
OI 0 soo 1000 
OQ 0 500 1000 

HEC-1 II/PUT 

97 

ID ..•.. . . 1. ... .• • 2 .... . . . 3 ....... 4 ....... 5 ... . . .. 6 ....... 7 ....... 8 ..... .. 9 ... . .. 10 
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I 
I 
I RP100-6Pre l 

1696 KK CP19 
1697 KM COMBINE OVERFLO\v FR. wl9 Rn. BASIN I<ITH FLOiv FROM RW17 
1693 HC 2 

I 1699 KK owl9 
1700 KM DIVERT CP19 RUNOFF TO THE \VEST 
1701 OT •ow19 
1 702 OI 0 200 500 750 1000 1250 1500 1542 
1703 OQ 0 200 422 422 422 422 422 422 

I 
1704 KK wl5 
1705 K!·1 OFFSITE AREA BOUNDED SY HIGLEY RO, ANO PARCELS 28,27,33,22, & 23 

1706 ... .075 
1707 LG . 350 . 350 4. 300 . 400 .000 
1708 uc . 338 . 245 
1 709 UA 0 3 12 20 43 75 90 96 

1710 UA 100 

I 
1711 KK R\V2Q 
1712 KM ROIJTE w15 RUNOFF \VESTERLY TO CONC ENTRATION PT, W20 

1713 RS 1 FLO'o'l 
1714 RC .030 .035 . 030 1300 .0083 
1715 RX 0 0 20 20 40 40 60 60 
1716 RY 4 2 2 0 0 2 2 4 

I 
1717 KK lv20 
1718 ""'1 OF FSITE AREA SOUTII OF SOUTHERN BOUNDARY OF PARCELS 38A AND 388 

1719 BA . 250 
1720 LG '350 . 350 4.3 .400 .000 
1721 uc . 525 '300 
1722 UA 0 3 12 20 43 75 90 96 

1723 UA 100 

I 
1724 KK CP20 
1725 KM CC,B!NE Fl()'.v FRQI.1 W15 WITH FLCW FROM ·•20 
1726 H: 2 

1727 KK Wl4B 
1728 KM OFFSITE AREA SOUTII OF RIGGS RO. & EAST OF IIIGLEY RD. 

1729 BA .125 

I 
1730 LG • 35 . 35 4.3 .•00 .000 
1731 uc . 467 . 387 
1732 UA 0 3 12 20 43 75 90 96 

1733 UA 100 
• KK \'.'13 
* Kt>t OFFSITE AREA SOUTH OF AREA W148 
*BA .606 
• t.G .350 . 350 ~. 300 .400 .000 

I 
•uc .625 . 383 
*UA 0 3 12 20 43 75 90 
*UA 100 

HEC-1 INPUT PAGE 72 

LINE IO ... . .• . 1 ....... 2. "" .. 3." " .. 4". " .. 5" . . ".6 ... " .. 7". ". ,8 ... " .. 9 .. " .. 10 

I 1734 KK \VB A 
1735 KM OFFSITE AREA SOUTH OF MEA \>'148 
1736 BA .159 
1737 LG . 350 . 350 4. 300 .400 . 000 
1738 uc .488 .273 
1739 UJ\ 0 3 12 20 43 75 90 96 

1740 UA 100 

I 1741 KK 13Atl4 
1742 KM 
1743 RS 2 FLOW 0 
1 744 R( .030 .03 • 03 H33 .0067 
1745 RX 990 992 994 998 1002 1006 1008 1010 

I 
17116 RY 2 1. 5 1.8 0 0 1.0 1. 50 2.0 . 
1747 KK WllB 
1748 Kt< QFFSI:TE AREA SOUTH OF AREA Wl48 

1749 BA .125 
1750 LG .350 .350 4.300 .400 .000 

I 
1751 uc .467 .387 
1752 UA 0 3 12 20 43 75 90 96 

1753 ~A 100 

1754 KK CP'.VllB 
1755 KM COMBINE FLOW FR0!4 Wl3 WITH FLOW FROM 1Vl4B 
1756 ~c 2 

I 1757 KK CPW14 
1758 KM COMBINE FLO'~ FROM YIB \VITH FLO\V FROM W14B 
1759 HC 2 . 
1760 KK RW21 

I 
1761 KM ROUTE COMBINED FLO'tJS 10 CP'.V21 
1762 RS 1 F'LQ>A 
1763 RC .030 .035 .030 2640 .0094 
1 764 RX 0 0 H 15 45 45 60 60 
1765 RY 6 4 4 0 0 4 4 6 

1766 KK W21 
1767 KM OFFSITE AREA SOUTH OF RIGGS RO. & WEST OF HIGLEY OR. 

I 
1768 8A .250 
1769 LG . 35 . 35 4. 3 .400 .000 
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I 
I 
I RP100-6Pre1 

1770 uc . 504 .293 
1771 UA 0 3 12 20 43 75 90 96 

1772 UA 100 
HEC-1 INPUT PAGE 73 

I 
LINE ro .. . ... . 1. .. . .. . 2 ....... 3 .. . . . . . 4 . .. . .. . 5 ... .. .. 6 . .... .. 7 .• . . ... 8 . ... .. . 9 . . . . . . 10 

1773 KK CP21 
1774 K>l COMSINE FL</115 FRQ!>I «?1 I<ITH HVOROGRAPH 
1775 ~c 2 

I 1776 KK SA03 
1777 KN 
1778 BA . 058 
1779 LG . 35 . 35 95 .48 0 
1780 uc . 342 . 348 
1781 u" 0 3 8 12 20 43 75 90 96 

1782 ~A 100 

I 1783 KK SA04 
1784 KM 
1785 SA .008 
1786 LG . 35 • 35 3. 95 .48 0 
1787 uc .229 . 385 

I 
1788 OA 0 3 12 20 43 75 90 96 

1789 OA 100 . 
1790 KK CPO! 
1791 Kt.l 
1792 HC . 

I 1793 KK 01to02 
1794 KM 
1795 RS 1 FL(li.Y' 0 
1796 RC .03 . 03 .03 875 .0046 
1797 RX 988 990 994 998 1002 1003 1005 1006 

1798 RY 2 1.6 0.8 0 0 1.0 3.0 4 .0 . 
I 1799 KK SA01 

1800 KM 
1801 SA .013 
1802 LG . 35 . 35 3. 95 .48 0 
1803 uc . 296 .423 
1804 0•\ 0 3 12 20 43 75 90 96 

I 
1805 UA 100 . 
1806 KK CP02 
1807 KM 
1808 ~c 

1 IIEC-1 INPUT PAGE 74 

I LINE 10 ... . ... 1 ....... 2 ... . ... 3 ... . .. . 4 .... . .. 5 . .. . . .. 6 ... .... 7 ....... 8 ....... 9 .. . ... 10 

1809 KK SA05 
1810 K1·1 
1811 SA . 050 

I 
1812 LG . 35 . 35 3.95 .48 0 
1813 uc . 329 .341 
1814 UA 0 3 12 20 d3 75 90 96 

1815 OA 100 . 
1816 KK 0 3to06 
1817 KM 

I 
1818 RS 2 FLOW 0 
1819 RC . 045 .03 . 03 lSOO .008 7 
1820 RX 990 992 99A 998 1002 1006 1008 1010 

1821 RY 2 1.5 1.8 0 0 1.0 1. 50 2.0 

1822 KK SA06 
1823 KM 

I 
1824 BA .082 
1825 LG .44 • 29 3. 95 .62 0 
1826 uc . 733 .867 
1827 UA 0 3 8 12 20 d3 75 90 96 

1828 ~A 100 

I 
1829 KK 04to06 
1830 Kf.i 
183 1 RS 2 FLOI1 0 
1832 RC . 045 . 03 .03 1433 . 0091 
1833 RX 990 992 994 998 1002 1006 1008 1010 

1834 RY 2 1. 5 1.8 0 0 1. 0 1. so 2.0 . 
I 

1835 KK SA06 
1836 KM 
1837 SA .077 
1838 LG . 41 . 31 3. 95 . 57 0 
1839 uc . 679 . 816 
1840 UA 0 3 8 12 20 <3 75 90 96 

1841 ~A 100 

I 1842 KK 0Sto06 
Page 41 

I 
I 



I 
I 
I 
I 
I 
I 

1 

I 
INPUT 

LINE 

NO. 

67 

79 
77 

82 I 
9 2 

I 94 

99 

111 
109 I 
112 

117 

122 I 
124 

128 
126 I 
131 

136 

146 I 
156 

I 161 

171 

176 

178 I 
183 

I 193 

198 

I 
208 

I 
I 

18~ 3 
1844 
1845 
1846 
1847 

KM 
RS 
RC 
RX 
RV . 

1 
.045 
988 

2 

FLO'N 0 
.03 .045 
990 994 
1.6 0.8 

RP100-6Pre 1 

1331 .0083 
998 1002 1003 1005 1006 

0 0 1.0 3.0 4.0 

HEC-1 INPUT 

LINE IO ....... 1. .•. . .. 2 . .. • ... ] ....... 4 . .. .. .. 5 ....... 6 . ..•... 7 ..... . • 8 ....... 9 .•..•. 10 

1848 
1849 
1850 
1851 
1852 
1853 
1854 

1855 
1856 
1857 

1858 

KK SA02 
KM 
BA .034 
LG . 35 . 35 3. 95 
uc .258 . 239 
UA 0 3 

. 48 

~i\ 100 

KK CP06 
KM 
HC . 
zz 

SCHEMA TIC DIAGRI>M OF STREAM NEThORK 

(--->) DIVERSION OR PUMP FLO'~ 

0 

12 20 

(V) ROUTING 

(.) CONNECIOR ( <- --) RETURN OF DIVERTED OR PUMPED FLO'.; 

59 

. -------> ODS9 
*DS9 

510 

CP-510 . ....... . 
v 
v 

RS l O 

E8 

*CP-E8 .. 

CP-ES .. 

. --- ----> 
'OE8 

v 
v 

RES 

DOES 

Cl 

. <--- ----
DS9 

v 
v 

RS9E 
v 
v 

RS9C 

sn 
v 
v 

RSll 

Dos9 

512 
v 
v 

RS12 

CP-Ci •.•.• ••••.. : ...... .. ... : ........... : 
v 
v 

RClN 

51 
v 
v 

RSl 

52 
v 
v 

RS2 
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I 
I 
I 1364 

1374 

I 1377 

1382 

I 
1392 

1395 

1400 

I 1410 

1416 
1413 

I 1417 

1423 

1426 

I 1434 
1432 

1437 

I 1443 

1445 

I 
1451 

1460 
1458 

1463 

I 1465 

1470 

I 
1482 
1480 

1485 

I 
1491 

1503 
1501 

1506 

I 1514 

1520 

I 1527 

1530 

1536 

I 1543 

1546 

I 
1553 

I 
I 

Cr-w1Z. 
v 
v 

RW12S 

CP- wl S .. . 
v 
v 

RW18S 

'.<18 

RP100-6Pre1 
WllC 

O<llC . .. ..•. . . . . : 
v 
v 

R\<110 

0<110 .. 
v 
v 

RW12A 

CW1zA ... 

CO\.,S •. 
v 
v 

RW8S1 

WllD 

wl 2A 

. <··- - - -- 00\'1'8 
o~ .... s 

v 
v 

RW8SS 

. - ---- - -> DDC8A 
• oc8A 

v 
v 

RIV8S2 

.-------> 01<18 
Wl8a 

w16 

.-------> 0Yil6 
Wl6a 

v 
v 

RIV16N 

w17 

. -------> 0\"117 
\-.t17a 

W9 
v 
v 

R\<9 

w10 

CP\vl il. . . ...... •. : 
v 
v 

R\o/14 

Wl4A 

CPW14A ........... : 
v 
v 

RwlO 

CP-W1l .•.• . .. .... : .... • ...... : .. . . . .. .... : 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1557 
1555 

1560 

1565 

1577 
1575 

1 578 

1583 

1587 
1585 

1590 

1595 

1605 

1609 
1607 

1612 

1619 
1617 

1620 

1626 

1636 

1618 
1646 

1649 

1654 

1656 

1661 

1671 

1675 
1673 

1676 

1683 

1693 
1690 

1696 

1701 
1699 

1704 

1 711 

1717 

1724 

. --- -- --> 001<170 
Q,0\ ... 17 

v 
v 

RIY17 

Cl4 

RP100-6Pre 1 

.<- --- --- OOC12 
DC12 

v 
v 

Rcnw 

. . 
CP-Cl4 . . . . ••... .. •... . . ... •. . • 

. -------> ODC140 
'DC14 

v 
v 

RC14N 

Cl 5 

. . 
CP-Cl5 ... .. .... .. . 

. --- - ---> DDC150 
'OC15 

v 
v 

RCl;N 

.<----- -- DDCll 
Dell 

CP - N6 .. .... .. .. . : 

.<-- - -- -- oowl70 
DW17aa 

v 
v 

R.Wl7 

wl9 

v 
v 

RCllN 

CP-uS. 
v 
v 

RN5W 

. -- -----> 
Wl.9a 

CP19 ........... : 

. -------> *OW19 
DW19 

Wl5 
v 
v 

RW20 

W20 

CP20 .......... . : 

c 13 

N6 

OUT 
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.<---- -- - DDC10 
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v 
v 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1727 

1734 

17<1 

1 747 

1754 

175 7 

1760 

1766 

177l 

1776 

1783 

1790 

1793 

1799 

1806 

1809 

18 16 

1822 

182 9 

18 3 ) 

184 2 

1855 

W14B 
RP100- 6Pre1 

W13A 
v 
v 

13Atl4 

CPW13B . . 

wl3B 

CPW14 . ........ . . : 
v 
v 

RW Zl 

CP1 i. .. 

W21 

SA03 

cPOi .. 
v 
v 

Olto 0 2 

SA04 

SA01 

cPOi . ... ...... . : 

SA05 
v 
v 

0 3 t o06 

SA06 
v 
v 

0 4t o06 

. . . 

SA06 
v 
v 

0 5 to06 

CP06 . . .. ... .... . . .... . .. .. .. .. ..... . 

SA0 2 

{ta-"") RI.RIIOFF ALSO CO.\I PU1'ED AT THI S LOCATION 
1*~ ~ j'lo 6- j'lo .... ,~11)~11)-et~ll)* .... ~:t•*olo**'t: -.} :2-'11 *""""*11)***:!1'!111>~, . . 

FLOOO HYDROGRAPH PACKAGE (HEC- 1) 
U. S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CE NTER 

609 SECOND SnEET 
DAVIS , CALIFORNIA 95616 

(916) 756-1104 

JUN 1998 
VERSION 4. 1 

* RUN DATE 15J UL08 T1ME 1 6: 33 : 2 3 

'i' lt*t ******* fl1t******fHr tl * ** ~ *** ** 11t1t 111t lt* IA 1t .. ilr **lt'* ilr* *" • *It •:otft'1t* **•********* ltlt***'* *** .. 
RIGGS PAVI LION ~IODEL 
SEVILLE DEVELOPMENT MODEL REVI SED TO AOORESS CHANGES DUE TO OEVf.LOPEMENT•u 
EAST AND SOUTH OF RIGGS PAVILION PROJ ECT SITE 0 9 - 28-2007 
( FILE I . D. RP - 10 0 - 6 P rel. OAT) 

***"'II) •• *, .** . . . ... ***"'** . .... **. ,* ••• * .... * ••• ·~ .. . .. Ill* ... ., •••• ~ .. .. . . ""* ** * 1t •• • *** ** lt1t1t 

ENTELLUS ~DEL REVI S ED FOR RE- ROUTED FLO'~S DUE TO DEVELOPMENT OF SEVILE 
@ HI GLEY & CHANDLER HEIG" TS ROADS. REVISIONS WERE CONFINED TO RUNOFF 
FRCV..1 ORAINAGE BASIN W ONL Y WHE~E THESE FLC'r'IS I MPI NGE. UPON THE SEVIL LE 
DEVELOPMENT . CMX GROuP I NC., 5 -30-2000 ( FILE I. D. SNQ6REV2 .DAT) 

•• THIS I S A MODEL FOR 100-YR 6 - HR PROPOS ED CONDITIONS WITH SEVILLE 
** REVISED 1- 20- 2000 TO INCLUDE SITE AR EA BEnVEEN 164Th ST. & HIGL EY RD 
** REVI SED S- 11- 2000 TO MODI FY THE DRAI NAGE AREA FOR Wll & 1~12 
•• REVI SED S-11-2 000 TO I NCLUDE OFFSITE AREAS w1JA, Wl18, WllC , WllD & Wl2A 

I• ITH CHANNEL ROUTINGS 
REVI SED S- 22 -2000 TO I NCL UED AREAS ld 5 & W20 AND W14 , Wll & W2 1 AS OFF­
SITE AREAS NEAR SW CORN ER OF SITE FOR FLO\\'S ALONG SOUTHE RN BOUNDARY OF 
PARCELS 38A & 3SB , PLUS FLO'~ I N EX.IS'TI NG CHANNE L SOUTH OF, AND PARALLEL 
TO RIGGS RD. 

** REVI SED RTIMP FOR Wll , W12 , W16 , W17 , W18, W19 TO 30% FROM OX 
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I 
I 
I RWllO 88. 4. 42 

RP100- 6Pre 1 
14. 4. 0 .09 

HYCROGRAPH AT 
NllD 153. 4.33 1 7. 4. 0.10 

I 
2 COMBINED AT 

+ 

RO\ITEO TO 
+ 

OdlD 239. 4.33 

202. 4. 50 

31. 

31. 

8. 

8 . 

8. 0.19 

8. 0 .19 

I 
HYCROGRAPH AT 

2 COMS!NED AT 

+ Od2A 

74. 4. 42 

274 . 4. so 

14 . 

45. 

3. 

11. 

J . 0.08 

11 . 0.26 

HYCROGRAPH AT 
+ 0'118 1065 . 8.67 720. 298 . 287 . 9.19 

ROliTEO TO 
+ RW8SS 1067. 8. 75 720. 298. 287. 9.19 

2 COMBINED AT 
cows 1063 . 8.75 731. 304. 293. 9.45 

I 
ROUTED TO 

DIVERSION TO 
+ 

RW8S1 

DDC8A 

1070 . s. 92 

345. 8. 92 

731. 304. 

77. 19. 

293. 9.45 

18. 9.45 

liYDROGRAPH AT 
•ocSA 725. 8.67 654. 285. 274. 9.45 

I 
ROUTED TO 

3 CO.~B INEO AT 

RW8S2 

CP·Wl 2 

727. 8.92 

727. 8. 92 

654. 

650. 

285. 

282 . 

274. 9.45 

271. 10.22 

ROlJTED TO 
+ RW12S 725. 9.17 650. 281 . 271. 10.22 

I !IYOROGRAPH AT 
+ 

DIVERSION TO 

W18 

0'.<18 

346, 

346. 4. 25 

25 47. 

47. 

12. 

12. 

11. 0. 25 

11. 0.25 

I 
HYOROGRJ\PH AT 

2 CO.~BIN<O AT 
CP-Wl8 

\d8a 0. 0.00 

725. 9 . 17 650. 

0. 

281. 

o. o. 0.25 

271. 10.48 

ROUTED TO 
+ RN18S 725. 9 .67 648. 280. 270. 10.48 

I HYOROGRAP1-I AT 

+ 

DIVERSION TO 
+ ow16 

W16 569 . 4 . 17 

569. 4 . 17 

52. 

52. 

13. 

13 . 

12. 0.25 

12. 0.25 

I 
HYDROGRAPH AT 

ROlJTEO TO 
+ RW16N 

w16a o. 0.00 

o. o.oo 

o. 

o. 

o. 

o. 

0. 0 . 25 

o. 0.25 

HYOROGRAPH AT 
W1 7 621. 4.17 57. 14. 14. 0 . 26 

I DIVERSION TO 
+ 

HYOROGRAPH AT 
+ 

OW17 

\d7a 

621. 4.17 

0 . 0.00 

57. 

0. 

14 . 

0. 

14. 0. 26 

0. 0. 26 

I 
HVOROGRAPH AT 

+ 

ROlJTEO TO 
+ 

w9 

RW9 

609. 4.42 

572 . 4.42 

74 . 

74. 

18. 

18 . 

18 . 0 . 52 

18. 0. 52 

HYOROGAAPH A -r 
WlO 609. 4.42 73 . 18 . 18. o. 51 

I 2 COMBINED Ao 
+ 

ROlJTEO TO 

(1>;1]0 

RW14 

995. 4.42 

953. 4 . so 

133. 

133 . 

33 . 

33 . 

32. 1.03 

32. 1.03 

I 
HYDROGRAPH AT 

+ 

2 COMSINED Ao 
+ C~>;~l4A 

ld4A 349. 4.33 

1090. 4.50 156. 

32. 8 . 

39. 

8 . 0. 25 

38. 1.28 

ROlJTEO TO 
+ RW10 860 . 4. 75 H6. 39. 38. 1.28 

I 
4 COMBINED Ao 

+ CP· Wl7 849. 5.42 680 . 299 . 
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I 
I 
I DIVERSION TO 

HYDROGAAPH AT 

I ROUTED TO 

HYOROGRAPH AT 

I HYOROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

I DIVERSION TO 

HYOROGAAPH AT 

I ROUT ED TO 
+ 

HYDROGAAPH AT 

2 COMBINED AT 

I DIVERSION TO 
+ 

HYOR.OGRAPH AT 

I 
ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 

I 
+ 

HYDROGRAPH AT 

HYOROGRAPH AT 

I 
HYOROGRAPH AT 

+ 

ROUTED TO 

4 CONBINEO AT 
+ 

I ROUTED TO 
+ 

HYOROGRAPH AT 

I 
5 COMBINED AT 

HYOR.OGRAPH AT 
+ 

ROUTED TO 

I HYOROGRAPH AT 

DIV£RSI0tl TO 
+ 

I 
HYOROGRAPH A. T 

+ 

2 COMBINED AT 
+ 

OIV£RSION TO 

I HVOROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 

I 
+ 

I 
I 

0[)',;170 

*0.,.;17 

RW17 

Cl4 

DC12 

RC12W 

CP-Cl4 

OOC140 

troC14 

RC14N 

Cl5 

CP-C15 

DOC150 

*OC15 

RC15N 

OCll 

RCllN 

Cl3 

NS 

DC10 

Rcl().; 

CP-NS 

RNSW 

N6 

CP-N6 

OW1.7aa 

RW17 

W19 

OUT 

w19a 

CP19 

*DW19 

ow19 

wl5 

RW20 

417. 

432. 

345. 

358. 

52 . 

38 . 

367. 

299. 

68. 

5.17 

5. 42 

8 . 92 

4. 50 

5. 25 

7.75 

8. 92 

8.92 

B. 92 

61. 10 .42 

290. 

176. 

97. 

80. 

77. 

96. 

64 . 

552 . 

321. 

4.67 

4 . 83 

4 . 83 

4. 83 

s. 25 

4. 33 

6. 42 

4.33 

4. 75 

3091. 15.00 

3034. 16.08 

3030. 16.08 

2999. 17.00 

328. 4. 92 

3254 . 17.17 

417. 5.17 

417 . 

429. 

429. 

0. 

417. 

361. 

56. 

117. 

112. 

6.00 

4.17 

4. 17 

0.00 

5. 75 

5. 50 

5.42 

4 . 17 

4. 25 

RP100-6Pre1 

416. 

264 . 

250 . 

85 . 

18 . 

17. 

258. 

210. 

48. 

47 . 

86. 

72. 

42. 

31. 

30 . 

35. 

33. 

85 . 

63. 

2563. 

2556. 

2553. 

2546. 

83. 

2664 . 

416. 

416. 

46. 

46 . 

0. 

417 . 

361. 

56. 

10. 

220. 

so. 

79. 

21. 

5. 

5. 

98. 

78 . 

20. 

20. 

22 . 

34 . 

21. 

13. 

13. 

11. 

11. 

21. 

16. 

1548. 

1458. 

1477. 

1388 . 

21. 

1417 . 

220. 

219 . 

12 . 

12. 

0. 

263. 

233. 

31. 

2. 

10 . 2. 

Page 88 

212. 

77. 

77. 

21. 

s. 

s. 

94. 

75. 

19 . 

19. 

21. 

33. 

20 . 

13. 

13. 

10. 

10. 

20. 

15. 

1491. 

1404. 

1423. 

1337. 

20 . 

1365. 

212. 

211. 

11. 

11. 

0. 

254 . 

224. 

30. 

2. 

2. 

12.26 

12.26 

12.26 

o. 51 

9.93 

9.93 

12. 77 

12. 77 

12.77 

12 . 77 

0. 51 

13.28 

13.28 

13 . 28 

13.28 

9.66 

9 . 66 

0. 51 

0.43 

49.66 

49 . 66 

50.60 

50.60 

0.43 

123.89 

12 . 26 

12.26 

0.25 

0 . 25 

0.25 

0.25 

0.25 

0.25 

0.08 

o.os 



I 
I 
I RP100-6Pr el 

HYOROGRAPH AT 
+ lvZO B2. 4. 33 32. B. 8. 0. 25 

2 CO>ISINEO AT 
CP20 434. 4.B 41 . 10. 10. 0. 32 

I HYORQGJV\PH AT 
1Yl4S 145 . 4. 33 16. 4. 4. 0.13 

HYOROGRAPH AT 
WlJA 222. 4.33 20. 5. 5. 0.16 

I 
RO\ITED TO 

13Atl4 187 . 4. 50 20 . 5. s. 0.16 

HYOROGRAPH AT 
>1138 145. 4. 33 16. 4. 4. 0.13 

2 COMBINED AT 
CPW1 38 no. 4 . 42 36. 9. 9. 0 . 28 

I 2 CI»ISINED AT 
CPW14 440. 4. 33 52. 13. 13. 0 . 41 

ROUTED TO 
RW21 414 . 4 . so 52. 13. 13 . 0. 41 

I 
HYOROGRAPH AT 

1v2l 339. 4. 33 32. 8. 8. 0. 25 

2 COI-IBINED AT 
CP21 661. 4.42 81. 20 . 19. 0.66 

HYOROGRAPH AT 
+ SADl 72. 4.25 7. 2. 2. 0.06 

I HYDROGRAPH AT 
SA04 10. 4.17 1. o. 0. 0.01 

2 COMBJNEO AT 
CP01 80 . 4. 25 8. 2. 2. 0.07 

ROUTED TO 

I 
Olto02 79. 4. 25 8. 2 . 2 . 0.07 

HVOROGRAPH AT 
$A01 14. 4.17 2 . 0. o. 0.01 

2 CONSINED AT 
CP02 93 . 4. 25 10. 2. 2. 0.08 

I 
HYOROGRAPH AT 

SAOS 63. 4 . 25 6. 2. 1. 0.05 

ROtrrED TO 
03to06 61. 4.25 6 . 2 . l. 0.05 

HYOROGRAPH AT 

I 
+ SA06 45. 4. 58 9. 2. 2 . 0 . 08 

ROUT<;O TO 
04toC6 45. 4. 58 9. 2 . 2. 0.08 

HYOROGJV\PH AT 
SA06 47. 4. 50 9. 2 . 2. 0.08 

I 
R.Ol!TED TO 

05to06 45 . 4.58 9 . 2. 2. 0.08 

HYOROGR.APH AT 
SA02 54. 4.17 4. 1 . 1. 0.03 

5 COMBINED AT 
CP06 217. 4. 25 38 . 9 . 9. 0.32 

I • • • NORMAL END OF HEC-1 ••• 
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I. 

II. 

INTRODUCTION 

The purpose of this preliminary master offsite drainage report is to evaluate the impact 
that the Seville development will have on the existing drainage and to outline the 
hydrologic and hydraulic methods to be used in project design. 

The Seville development is located in southeastern Maricopa County within portions of 
Section 23, 25, 26, and 27 Township 2 South, Range 6 East (See Figure 1 ). Seville is 
within a watershed area tributary to the Sonokai Wash. The existing land use is 
agriculture; primarily flood irrigated citrus. The land slopes to the northwest at a very 
mild rate. 

The Maricopa County, Arizona and incorporated areas Flood Insurance Rate Map 
(FIRM) Number 04013C3075F dated December 3, 1993 indicates that the project site is 
within a designated Zone X. A Zone X is defined as an area outside of the 500-year 
floodplain. See Figure 4. 

RELATED STUDIES 

Previous studies of the Sonokai Wash and Queen Creek included drainage basins 
directly impacting the Seville project site. 

A. SonokaiWash 

B. 

Entellus prepared a Sonokai Wash Floodplain Delineation Study (Draft Report) in 
April , 1998. The Sonokai Wash watershed included 60 square miles with a 
portion directly impacting the Seville site. Because of a complex scenario of flow 
splitting, this study included a possible impact on Seville of runoff from areas as 
far away as 21 '000 ft. to the south and southeast. 

The 1 00-year, 6-hour runoff values were calculated with the Corps of Engineers 
HEC-1 computer program using the Clark unit hydrograph parameters. 
Precipitation frequency values were calcu lated using the PREFRE computer 
program. 

It should be noted that a rainfall pattern No. 1 wasused for subareas adjacent to 
the Seville site. This resulted in very high runoff values. 

The 1 00-year, 24-hour runoff values were also determined by Entellus. 

Queen Creek 

A Queen Creek Area Drainage Master Study was prepared by Wood & 
Associates August 1991 . This study included the SandQui (Sonokai) Wash 
watershed as a tributary to Queen Creek. The SCS Dimensionless Unit 
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IV. 

a) Riggs Road major arterial half street plus grass lined trapezoidal channel 
with Z=4: 1 and b=16Ft (where Z = side slopes and b = channel bottom 
width). 

b) Onsite Residential Collector Rd. (Loop Rd.) Z=4: 1 and b=16Ft. 
c) Higley Road full Major Arterial Street plus grass lined trapezoidal channel 

with Z=4:1 and b=16Ft. 

For HEC-2 input data plus HEC-RAS output see Appendix B. 

2. Chandler Heights Road 

The conveyance for this channelization includes a minor Arterial Street 
section (Chandler Heights Rd.) plus a grass lined trapezoidal channel with 
Z=4:1 and b=32 Ft. 

Backwater analysis of this channel begins at the intersection of Higley Road 
and Chandler Heights Road and extends upstream along Chandler Heights 
Road easterly to 650± Ft. west of Power Road. See Figure 6. 

Starting backwater elevation was determined by a HY -8 culvert analysis 
computer program. A starting runoff rate of 884 cfs included flows in 
Chandler Heights Road from the east combined with outflow from the Riggs 
Road channel. 

Historically, once the capacity of the existing earth channel along the south 
side of Chandler Heights Road is exceeded, flows would overtop the channel 
and road and sheet flow northerly across the proposed Parcels 1 through 8 of 
Seville. As the Seville project will not accommodate this sheet flow, flows 
shall be contained in the Chandler Heights channel until Higley Road , at 
which point some flow will be directed northerly, to as best as possible match 
historical conditions. The final drainage report will include a flow split analysis 
at the intersection of Higley Road and Chandler Heights Road to ensure that 
the historical flows west of Higley Road in Chandler Heights Road are not 
exceeded. The pipes west of the site are sized for 500 cfs and the Seville 
project will not discharge more than this amount westerly. The intersection of 
Higley and Chandler Heights Roads will be designed to create a broad­
crested weir effect to direct the additional flow amounts, which historically 
sheet flowed northerly across Seville Parcels 1 thorough 8, across the street 
and into the proposed channel along the east side of Higley Road. 

For HY -8 culvert analysis output, HEC-2 input data, and HEC-RAS output see 
Appendix C. 

FLOW OVER CHANDLER HEIGHTS ROAD & RIGGS ROAD 

A Chandler Heights Road 
Based on The Entellus report of reference 3, flow will split at four (4) 
concentration points along Chandler Heights Road. A portion of the flows will be 

3 
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B. 

v. 

Riggs Road 
The Entellus report shows that flows from the South will flow over Riggs Road at 
concentration points W9 and W1 0. 
Flow across Riggs Road, in this study, was simulated as incremental flows across road 
segments along the roadway alignment. This simulation was accomplished by: 
1. Using The Entellus generated 1 00-yr., 6-hr. Q's. 
2. Developing cross section data of the Riggs Road flow corridor. 
3. Using the HEC-2 split-flow option of reference 5 at each cross section along the 

alignment; the high point elevation on the North side was modeled as the crest 
elevation of a side-channel weir segment. Flow above crest elevation represented 
flows crossing Riggs Road. See APPENDIX-D for overflow concept and HEC-2 
output. Table 2 is a summary of results . 

SEGMENT 
FROM TO 

1 2 
2 4 
4 6 
6 8 
8 10 
10 12 
12 14 
14 16 
16 18 
18 20 
20 22 
22 24 
24 26 
26 27 

TABLE 2 
RIGGS ROAD 

WEIR FLOW SPLIT 

FLOW IN Q ACROSS ROAD (cfs) 
(cfs) SEGMENT SUM 

1218 5.1 4 1148.93 
1218 0.00 1143.80 
1218 0.00 1143.80 
1218 59.75 1143.79 
1218 364.90 1084.04 
1218 89.02 719.14 
914 77.03 630.13 
914 167.14 553.09 
914 168.94 385.96 
914 81 .56 217.02 
914 0.00 135.45 
914 0300 135.45 
609 7.34 135.45 
609 128.12 128.12 

ADDITIONAL OFFSITE DRAINAGE ANALYSIS 

FLOW 
REMAIN 

(cfs) 
69.07 
74.20 
74.20 
74.21 
133.96 
498.86 
283.87 
360.91 
223.04 
391 .98 
473.55 
473.55 
473.35 
480.88 

There are three areas offsite of the Seville project that are not intercepted by the Riggs 
and Loop Road channel or the Chandler Heights channel, which need to be analyzed in 
more detail in the final drainage study for Seville. These areas include: (1) the area 
southeast of the site, between the Seville project and the intersection of Power and 
Riggs Roads , (2) the area south of the Cloud Road alignment, and (3) the area south of 
Riggs Road west of the proposed channel. These areas may require additional 
channelization, flood protected walls, or berms to control the offsite storm water around 
the site. 

5 
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1.0 Scope 

This report has been prepared under contract from the Vanderbilt Farms, L.L.C., owner and 

developer of the proposed Mountainwood development. The purpose of this report is to present 

detailed hydrologic and hydraulic analyses for the proposed improvements to support final plat 

submittal and application for building pennits. This report has been prepared in accordance with 

the Town of Gilbert Engineering Design Guidelines (Ref.l.) and Drainage Design Manual for 

Maricopa County (Ref. 2). This study provides drainage evaluations for the proposed 

development and its impact on downstream and upstream properties. The analysis presented 

herein focused on preventing flood damages from occurring as the results of storm events of 

particular duration and frequency up to and including a 1 00-year event. 

2.0 Location 

The proposed Mountainwood project is located on the east side of the East Maricopa Floodway 

(EMF) and between lliggs Road and Hunt Highway within the jurisdiction of Town of Gilbert, 

Arizona. South of the site is Gila River Indian Community and San Tan Mountain. 

The project site is located within the Sections 33 and 34, Township 2 South, Range 6 East, Gila 

and Salt River Base and Meridian, Maricopa County, Arizona. 

The site can also be described by parcel numbers from Maricopa County Assessor's Office: 
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304-85-003L 304-85-006C 

304-85-003B 304-85-006B 

304-85-003R 304-85-006K 

304-85-003K 304-85-006M 

304-85-0035 304-85-006L 

304-85-003U 304-85-006F 

304-85-003Q 304-85-006G 

304-85-003V 304-85-006H 

304-85-003X 304-85-006J 

304-85-003N 

304-85-003A 

304-85-007L 

304-85-007J 

304-85-0llD 

304-85-012A 

304-85-012B 

304-85-013B 

304-85-013C 

More geographic infonnation can be found in Figures 1 and 2. 

3.0 Site Description 

304-85-014C 

304-85-015A 

304-85-0lSB 

304-85-016C 

304-85-016D 

The site consists of approximately 580 acres of irrigated fam1land and orchards and slopes 

northwest towards the intersection of Riggs Road and the EMF. The overall slope is 

approximately 0.8%. The surrounding area is predominately farmland, with some new single-

1 family subdivisions and scattered rural buildings. The area to the north of the site is currently 

I 
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I 
I 
I 
I 
I 

under development. Green Fields and Country Shadows are both low density residential. 

4.0 Flood Hazard Zone Classification 

The 'Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map' (FIRM) 

Number 04013C3075G, dated July 19, 2001 (Fig. 3) shows that the project site falls within Flood 

Hazard Zone "X". 

2 
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6.0 Offsite Drainage 

The watershed has moderate vegetative cover with dense vegetation along wash banks. The 

watershed drainage is characterized by poorly defined and scattered washes on mild grades. The 

majority of the offsite area is currently undeveloped natural desert except a portion in the east of 

164th Street, which has been used as sites for low density custom or rural homes. The 

surrounding areas are in transition to suburban development with land uses including median to 

low density residential except for the south of the site. Lying south of Hunt Highway is the Gila 

River Indian Community where no existing development identified. 

Hydrology ofthe watershed has been previously studied under the Queen Creek Area Drainage 

Master Study in 1999 (Ref. 6). This Master Study was an effort by Flood Control District of 

Maricopa County to develop planning and engineering guidelines for management of the storm 

water along Queen Creek and Sanokai Wash. This study does not include any hydrologic 

modeling for offsite runoff originating from the south and east of the property. Instead, this 

report references the flow quantities resulting from the HEC-1 models in the Queen Creek Area 

Drainage M aster Study. 

6.1 Offsite Drainage from South 

Per the HEC-1 analysis of the Master Study, the drainage from south of the site flows west and 

discharges at a 1 00-year 24-hour rate of 1788 cfs into the EMF south of Hunt Highway yja an 

existing flood channel system. The output of the HEC-1 modeling extracted from the Master 

Study is included in Appendix C. It was observed during a site visit that there are two (2) earth 

channels conveying flows from east to west as shown in Figure 6. These two (2) channels run 

parallel to each other and apart for 50 to 200 feet. The drainage area between the two (2) 

channels extends approximately 3000 feet east of Constellation Way's alignment, consisting of 

20.66 acres of natural desert. It was determined by the rational method that the 1 00-year runoff 

generated a peak flow of29 .05 cfs from this area. The calculation results are included in the last 

line in the Table 4. This localized offsite drainage is concentrated along the north channel and 

5 
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the regional flow of 1788 cfs is contained by the south channel. In general, the south channel has 

a larger section than the north channel. The two (2) existing channels are linked at Station 

27+20, where the regional runoff from the south break into the north channel. At this junction, 

turbulence may occur and backwater effect may cause raising water surfaces in the immediately 

upstream vicinity. It is necessary to set the Hunt Highway profile high enough to account for the 

potential raise in water surface due to backwater effect. It can be seen that the proposed 

centerline grade is 1316.21 at the STA 28+00, which is higher than the backwater potential with 

more than one and a half feet freeboard (1316.21 - 1314.69 = 1.52). 

Normal depth calculations for the channels were performed at various locations along Hunt 

Highway and the results are listed in Table 2. The results ofthe nonnal depth analyses 

demonstrate that the existing channels can contain 1 00-year offsite flows with the proposed Hunt 

Highway profile set high enough to prevent offsite flows originating from the south from 

entering the project. 

Table 2 Hydraulic Evaluation for Offsite Drainage from South 

FLOW VELOCITY WSE 
PROPOSED 

DEPTH 
LOCATION HUNTHWY 

(cfs) (ft/s) (ft) PROFILE 
(ft) 

@CL 

Hunt Hwy 10+00 1788 5.49 1303.12 4.12 1304.40 

Hunt Hwy 13+00 1788 5.39 1304.80 3.80 1305.96 

Hunt Hwy 27+20 1788 6.83 1314.69 3.69 1315.61 

Hunt Hwy 28+00 29.05 2.28 1313.52 0.52 1316.21 

Hunt Hwy 34+60 29.05 2.55 1316.77 0.77 1321.16 

Hunt Hwy 42+ 17.35 29.05 2.07 1324.45 0.45 1326.84 

Hunt Hwy 67+78 1788 6.5 1347.37 4.37 NIA 

Hunt Hwy 75+25 1788 7.91 1352.98 2.98 N/A 

6 
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6.2 Offsite Drainage from East 

Per HEC-1 analysis of the Queen Creek Master Study, the drainage from the east of the site 

flows west through the site and discharges into the EMF. There is an existing gabion channel on 

the south side of Riggs Road across the site. This channel collects drainage from the east and 

conveys to the EMF. The construction of the Mountainwood project will redirect the offsite 

drainage from the south north to Riggs Road and then flow west to the EMF in the gabion 

channel. This project will improve the west half of Constellation Way and a 6-inch "A" type 

curb is proposed at the centerline to prevent offsite drainage on the east side from spilling over 

the street profile and entering the site. 

The offsite watershed east of the site has been analyzed in the Queen Creek Master Study. The 

drainage basin 580 in the Master Study (see drainage map in Appendix C) covers much of the 

offsite drainage areas impacting the project. The basin 580 has a drainage area of339 acres and 

produce a peak flow of 186 cfs for a 1 00 year and 24 hour event. The offsite watershed 

impacting the project is limited between Riggs Road and Hunt Highway and between 

Constellation Way and Higley Road, roughly 320 acres. The peak flow of 186 cfs from the basin 

5 80 is referenced from the Queen Creek Master Study and used in this study for a more 

conservative purpose. 

The offsite flow of 186 cfs will be routed into an existing drainage ditch to the north along the 

east side of Constellation Way. Normal depth calculations for the earth ditch are performed at 

vartous locations along this parameter street and the results are listed in following table: 

A portion ofthe 100-year and 24-hour runoff overflows the existing 164th Street approximately 

300 feet south of Riggs Road. At this location, runoff from the east overtops the dirt road and 

travels through the northeast comer of the site and ends up in the existing gabion channel south 

of Riggs Road in existing condition. Since the proposed Constellation Way profile has been 

raised over the existing grades at the location and a 6-inch curb is proposed along the centerline, 

the 1 00-year flow will no longer spill over the proposed street. 

7 
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Table3 Hydraulic Evaluation for Offsite Drainage from East 

LOCATION PROPOSED 
ALONG FLOW VELOCITY WSE DEPTH 

STREET 
CONSTELLATION (cfs) (fils) (ft) PROFILE 

WAY (ft) 
@CL 

STA 57+70 186 2.96 1321.23 2.23 1321.29 

STA 53+40 186 3.00 1322.75 2.75 1322.80 

STA 38+10 186 3.47 1331.48 2.18 1332.80 

STA25+45 186 3.18 1337.91 1.91 1338.80 

I;) The grades at the centerline of the proposed street are the top of the curb elevations. 

The landscaped areas at the southeast comer of Constellation Way and Riggs Road have been 

graded to easily convey the flow to the gabion channel. Buildings in the adjacent areas are 

protected by raised finish floors and perimeter walls. These grading designs provide additional 

safety for the project in the interim condi6on. 

A nom1al depth analysis for the gabion channel indicates that the flow depth in the channel is 

estimated to be 3.33 feet using a 1 00-year flow rate o£721 cfs referenced from the Preliminary 

Drainage Report for this project. The finish floor elevations of the lots adjacent to the channel 

are listed in following table and comparisons are made in reference to the estimated water 

surface elevations in the channel. All these lots adjacent to the existing gabion channel have 

more than 14-inch freeboard and meet Gilbert ' s criteria. This gabion chru.mel is a permanent 

flood control facility for the project and upstream properties and should be maintained to 

standards to guarantee satisfactory hydraulic performance. 

8 
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3.0 Project Location/Description 

The 30+ acre Chandler Junior High School site is located within an unincorporated area 
of Mari~opa County, Arizona. More specifically the site is within Section 35, Township 
2 South, Range 6 East, of the Gila and Salt River Base and Meridian. The project is 
bound on the north by San Tan Boulevard, and on the west by Higley Road. The project 
site is shown on Plate 1-Location Map. 

3.1 FEMA Information 

The site is located in Zone X as shown on the Federal Emergency Management Agency 
(FEMA) Flood Insurance Rate Map #04013C3075G, Maricopa County, Arizona, 
effective date: July 19, 2001. The Zone X classification is defined as "areas of 500-year 
flood; areas of 100- year flood with average depths of less than 1 foot or with drainage 
areas less than l square mile; and areas protected by levees form 100-year flood." The 
site location on the FEMA map is shown on Plate 2-FEMA Map. 

3.2 Drainage Concept 

Currently, offsite flow enters the site at several locations on the south and east property 
line. Offsite flow generally enters the site flowing northwest, except when it is contained 
along Higley road and San Tan Blvd. 

• Flows will enter and depart the site in substantially the same manner as under 
predevelopment conditions. 

• Onsite flows will go thru a first flush basin and "Sonoran Biofilter'' before 
commingling with offsite flows. 

• Finish floors are set a minimum of 1' above the 1 00-year water surface elevations. 

• Water overtopping the Higley/San Tan intersection will continue to do so as under 
predevelopment conditions. 
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4.0 Hydrology 

The tributary area for the Chandler Junior High School project is generally bounded by 
Hunt highway to the south and by Higley road on the west. The total contributing 
drainage area is approximately 206 acres or 0.32 square miles. The drainage area 
consists of orange groves, undeveloped desert, and residential homes. 

Existing onsite flow generally flows northwest across undeveloped desert and small 
washes. Onsite and offsite flow concentrates at the northwest comer of the site before 
flowing offsite through existing culverts, and by overtopping Higley road. 

The developed drainage model routes offsite flow through pipes along the property lines 
to the northwest comer of the site. The conveyance pipes have been sized to carry the 
peak flows generated from the 100-year 6-hr storm conditions. The developed onsite 
flow is routed through "first flush" basins and retention basins to the northwest comer of 
the property before flowing offsite. 

Onsite retention volume will be provided for the first flush volume, and for the 100-year, 
2-hour volume per the Maricopa County Standards. All onsite basins will not exceed 3' 
in depth. Basins are provided to meet retention requirements as well as to ensure that 
post development flow is less than pre development flow. 

Currently flow leaves the site through three 3 6" pipes that are silted over allowing a 
restricted flow under Higley road. The excess flow overtops a~ the northwest corner and 
flows over Higley road. A hydraulic analysis has been prepared to ensure the post­
development flow levels are less than pre-development conditions. 

Existing and Proposed conditions were analyzed using the United States Army Corps of 
Engineer's HEC-1 flood hydrograph computer program, as implemented by Haestad 
Methods, Inc. Rainfall losses were generated by the Green and Ampt method, and the 
Clark Unit Hydrograph method was used for hydrograph routing. Soil information was 
taken from the Soil Conservation Service's Soil Survey of Eastern Maricopa County and 
Northern Pinal County, Arizona. Hydrologic calculations are included in Appendix A. 

4.1 Existing Conditions Hydrology 

The contributing area for the existing condition was delineated using the current U.S. 
Geological Survey (USGS) 7.5 Minute Series topographic quadrangle maps with contour 
intervals of 1 0'. In addition, aerial photographs and a visual inspection were used to 
delineate the drainage areas. The existing conditions sub areas are included as Plate 3-
Existing Conditions Drainage Map. 

The existing conditions drainage area consists of seven sub areas. The land is generally 
desert, orange groves, and residential homes. The existing conditions hydrologic 
parameters are included as Table 1 following. 
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Table 1-Existing Hydrologic Parameters 

Area (sq Length Slope 
Sub Area mi) (mile) (ftlmile) Tc (hr) R (hr) 

SAOI 0.013 0.286 38.5 0.296 0.423 
SA02 0.034 0.338 59.2 0.258 0.239 
SA03 0.058 0.538 59.5 0.342 0.348 
SA04 0.008 0.263 68.4 0.229 0.385 
SA05 0.050 0.501 59.9 0.329 0.341 
SA06 0.082 0.748 53.5 0.733 0.867 
SA07 0.077 0.744 49.7 0.679 0.816 

The Existing conditions HEC-1 model is included as Appendix B in the back of this 
report. 

4.2 Developed Conditions Hydrology 

The developed conditions model was constructed by modifying the existing conditions 
model for a proposed junior high school built on site. The drainage sub areas were 
delineated according to the roof drainage and developed drainage concept as prepared by 
Hess Roundtree Engineers. The developed conditions drainage sub areas are shown on 
Plate 4-Master Drainage Plan. The developed conditions hydrologic parameters are 
smnmarized in Table 2 following. 

Table 2-Developed Hydrologic Parameters 

Area (sq Length Slope . . 

Sub Area mi) (mile) (ft./mile) Tc(hr) R(hr) 
OSOl 0.002 0.126 31.7 0.138 0.276 
OS02 0.0022 0.062 113.1 0.138 0.149 
OS03 0.0022 0.094 38.5 . 0.108 0.158 
OS04 0.0023 0.084 59.4 0.15 0.206 
OS05 0.0012 0.164 42.8 0.15 0.533 
OS06 0.0051 0.108 4.6 0.588 0.719 
OS07 0.0061 0.141 35.5 0.175 0.205 
OS08 0.0041 0.117 59.8 0.138 0.175 
OS09 0.0023 0.173 52 0.133 0.331 
OS11 0.0093 0.162 40.1 0.254 0.274 
OS12 0.0101 0.156 25.6 0.333 0.348 

The developed onsite drainage area consists of 11 sub areas consisting of buildings, 
parking areas, open space, and sports fields. Sub area OS06, which is the soccer and 
track field, has been developed to retain the 1 00-year 6-hour volume. 
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The developed conditions HEC-1 model is included as Appendix B in the back of the 

report. 

The HEC-1 analysis resulted in peak flows entering and leaving the site as shown on 
Plate 4-Master Drainage Plan. Peak flows at key locations are summarized in Table 3. 

Table 3-Peak Flows at Key Locations 

QI OO QIOO 

HEC- (cfs) (cfs) 

liD Description existing developed 

CPOl Developed conditions at the southwest corner of the site 71 139 

CP03 Main wash at south. boundary offsite wash 61 N/A 

CP04 . East boundary offsite flow 44 N/A 

CP06 Intersection of Higley and San Tan Blvd. 194 168 
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5.0 Hydraulics 

Hydraulic analysis of the overtopping of Higley Road was perfonned using the U.S. 
Army Corps of Engineers ' HEC-RAS computer program version 3.1.1. The hydraulic 
analysis for routing of the offsite flows has been analyzed using Manning's Equation. 

Offsite flow entering the Chandler junior high school site is proposed to be rerouted using 
- smoothbore pipes around the perimeter of the site to the northwest comer of the property 

which is the outfall. Analysis and calculations of flow are included in Appendix A. 

5.1 Flow over Higley Road 

The existing and developed HEC-RAS models include pending at the northwest corner of 
the site as flow leaves through culverts that are partially silted up and by overtopping of 
Higley Road. Because the existing 3-36" cmp are silted up, the capacity is reduced to 
approximately 18 cfs. Existing flows are in the 200 cfs range on existing conditions. Flow 
reductions resulting from onsite basins lower the peak flow to 168 cfs and therefore also 
lower the downstream water surfaces. Analysis of the existing and developed conditions 
was performed and is summarized in Table 4 following. 

Table 4-Water Surface Summary for Higley & San Tan Roads 

Water Surface Existing Water Surface Developed 
Station (Q=194 cfs) (0=168 cfs) 

1 51.14 51.08 
2 51.98 51.95 
3 52.91 52.87 
4 53.22 53.12 
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6.0 Retention/First Flush Basins 

Onsite drainage areas are shown on Plate 4-Master Drainage Plan. The subareas are 
routed tbru 5 onsite basins. The basins are sized to provide the 100-year, 2-hour storm 
detention and 3 of the basins also serve as first flush basins for the first W' of runoff. 

The first flush basins will drain to the lower basins thru a "Sonoran Biofilter" which is 
included as Plate 5. Calculations for the basin capacities are included in Appendix A and 
the basin information is summarized in Table 5 following. 

Table 5-Basin Information 

High 
Basin Volume Bottom Water 

ID Location (ac.-ft.) Elevation Line 
Al Northwest corner of site (outfall) 0.63 48.5 51.5 
A2 Northwest comer of site. First flush basin spills to AI 1.61 50.5 53.5 
Bl North centralportion of the site drains to Al 1.40 54.5 57.5 
B2 North central first flush from campus drains to Bl 0.27 57.5 60.0 
c North central first flush from playing fields drains to Bl 0.40 58.0 61.0 

The track/stadium area (OS06) drainage is self contained and stays in the track area on 
the 100-year, 6-hour storm. 
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HKCl S/N: 1343000424 HMVersion: 6.33 Data File: 1843DR02.HC1 

ttttttttttttttttttttttttttttttttttttttttt 
t 

FLOOD HYDROGRAPH PACKAGE !HEC-1) 
MAY 1991 

VERSION 4.0.1K 

i RUN DATE 04/01/2004 TIME 10:11:04 * 

ttttitttttttttttttttttttittttiittttittttt 

X· X XX XXX XX XX XXX X 
X X X X X XX 
X X X X X 
XXX XXX X xxxx X XX XXX X 
X X X X X 
X X X X X X 
X X XX XX XXX XXX XX XXX 

.... .............. ·························· ········ ···· ······. ··············· ........ . .......... ....... .... .... .... .... .. ....... .. ······· ··········· ·. ············· ......... . 

Full Microcomputer Implementation 
by 

Haestad Methods, Inc. 

·· ··············' ............. ............ . 
'''' '''' '' ' •• ''''' '''''''''''''''' '' '''''' I .. ......... ····· ··········· ............ .. . . ........... ··········· ··············· ..... . 

ttttttttttiittttttttttttttttttttitiittt 

t 

U.S. ~RMY CORPS OF ENGINEERS 
HYDROLOGIC BNGINRERING CEllTRR 

609 SKCOllD STRB&T 
DAVIS, CALIFORNIA ~5616 

!916) 756-1104 

tttttitttttttttt tititittittt ttttttttttt 

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEClGS, HRC1DB, AND HEC1KW . 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHARGED FROM THOSE USED WITH THE 1973-STYLE IIIPUT STRUCTURE. 
THE DEFINITION OF -AMSKI- ON RM -CARD WAS CHARGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAH77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGR FREQUENCY, 
DSS:RRAD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREER AND AMPT INFILTRATION 
KINEMATIC WAVE: HEW FINITE DIFFERBHCE ALGORITHM 



I 
I HKC-1 INPUT PAGE 1 

I LINK ID ... . . . . 1 ....... 2 . ...... 3 ...... . 4 . ...... 5 ...... . 6 ... ... . 1 . ..•... 8 ..... . . 9 . . .... 10 

1 ID 
2 ID ERIE AllD ASSOCIATES 

I 3 ID CHANDLER HIGH SCHOOL SITE- 100yr/6hr Year Storm 
4 ID 100 Year Storm\DEVELOPRD CONDITIONS 
5 ID 

I 
6 ID HEC-1 FILE NAME: 1843DK02.HC1 
7 ID DATE: FEBRUARY 24, 2004 
8 ID CREATED BY : JOHN PETAISTO, BIT 
9 ID 

I 10 ID HEC-1 HYDROLOGY MODE!. 
*DIAGRAM 

11 IT 5 2000 

I 
12 IO 5 
13 IN 15 
14 JD 3.00 0. 01 
15 PC · 0.000 0.008 0.016 0.025 0.033 0. 041 0.050 0.058 0.066 0. 0 7 4 

I 
16 PC UB7 0.099 0.118 0.138 0.216 0.377 0. 83 4 0.911 0. 931 0.950 
17 PC 0.962 0.912 0.983 0. 991 1.000 
18 JD 2.981 0.50 
19 PC 0.000 a.oo8 0.016 0.025 0.033 0.041 0.050 0.058 0. 066 0.074 

I 20 PC 0.087 0.099 0.118 0.138 0. 216 0.371 0. 834 0.911 0. 931 0.950 
21 PC 0. 962 0.972 0.983 0.991 1.000 
22 JD 2.925 2.80 

I 
23 PC 0.000 0.009 0. 016 0.025 0.034 0.042 0.051 0.059 0.067 0.016 
24 PC 0.087 0.100 0.12 0 0.163 0.252 0.451 0.694 0. 837 0.900 0. 93 8 
25 PC 0.950 0.963 0.975 0.988 1.000 
26 JD 2. 766 16.0 

I 27 PC 0.000 0.015 o.m 0.030 0. 048 0. 0 63 0.076 0.090 0. 105 0.119 
28 PC 0.135 0.152 0.115 0.222 0.304 o.m 0.670 0.796 0.868 0. 912 
29 PC 0.946 0.960 0.973 0.987 1.000 
30 JD 2.436 90 .0 

I 31 PC 0.000 0.021 0. 035 0.051 0. 071 0.087 0.105 0.125 0.143 0.160 
32 PC 0.179 0.201 0.232 0.281 0.364 o.soo D.658 0. 773 0.841 O.SBB 
]3 PC D-927 0.945 0.964 0.982 1.000 

I 
34 JD 1.710 500.0 
35 PC 0.000 0.024 0.043 0. 059 o.m 0.098 0.119 0.141 0_162 0.196 
36 PC 0.212 0. 23 9 0.271 0.321 0.408 0.515 0.627 0. ?35 Q_SH 0.864 

37 PC 0.907 0. 93 0 0.954 0.977 1. 000 

I 
38 KK SA03 BASIN 

I 
39 BA 0.058 
40 LG 0.35 0.35 3.95 0.48 0 
41 uc 0.342 0.348 
42 UA 0 3.0 5.0 8.0 12 .0 20.0 43 .0 75 .0 90.0 96.0 

I 
43 UA 100 

44 KX SA04 BASIN 

I 45 BA 0.008 
46 LG 0.35 us 3. 95 0.48 
47 uc 0.229 0.385 

I 
48 UA 0 3.0 5.0 8.0 12.0 20.0 43 .0 75 .0 90 . 0 96.0 
49 UA 100 

I 



I 
I HRC-1 INPUT PAGE 2 

I LINE ID .... . .. 1 ....... 2 .. . .... 3 ....... 4 ..... . . 5 ....... 6 ... .... 7 .... . .. 8 . . ... . . 9 .. . ... 10 

50 KK SA05 BASIN 

I 51 BA 0.05 0 
52 LG 0.35 0. 35 3.95 0.48 
53 uc 0. 329 0.341 

I 
54 UA 0 3.0 5.0 8. 0 12. 0 20.0 43 .0 75.0 90.0 96.0 
55 UA 100 

t 

I 56 KK 03T001 
57 KM ROUT& CP03 TO CPOl TffROUGH 2-36" SMOOTHBORE PIPBS 
58 RS 1 STOR 

I 
59 sv 0 0.02 0.03 
60 SE 0 1.5 3 
61 SQ 0 42 84 

* 

I 62 KK CPOl *COMBINES SA03, SA04, & SAOSt 
63 HC 3 

I 64 KK 01T002 
65 KM ROUT& CP Ol TO CP02 THROUGH 3-36" SMOOTHBORE PIPKS 

I 
66 RS 1 STOR 
67 sv 0 0.02 0.03 
68 SE 0 1.5 3 
69 SQ 0 80 160 

I 70 KX OS09 BASil! 
71 BA 0.002 

I 72 LG 0.00 0.25 3.95 0.40 99 
73 uc o.m 0.331 
74 UA 0 5.0 16.0 30.0 65 .0 77.0 84.0 90 .0 94.0 97 .0 

I 
75 UA 100 . 

t 

76 KX CP02 *COMBINES OS09 & CPOl* 

I 77 HC 2 
* 

I 
78 KK OS07 *ONSIT& DRAINAGE BASIN #7t 
79 BA 0.006 
80 LG 0.04 o.25 3.95 0.47 79 
81 uc 0.175 0.205 

I 
82 UA 0 5.0 16 .0 30.0 65 .0 77.0 84.0 90 .0 94.0 97 .0 
83 UA 100 

t e 

I 84 KI 08t o10 ROUT& OS07 TO CP10 
85 RS 1 FLOW 0 
86 RC .03 .03 . 03 10 . 10 

I 
87 RX 990 992 996 999 .9 1000 .1 1004 1008 1010 
88 RY 2.5 2.0 1.0 0 0 1.0 2.0 2.5 

I 



I 
I HEC-1 INPUT PAGE 3 

I LINE ID .... . .. 1 . . . ... . 2 ...... . 3 .. .... . 4 .. . ... . 5 ....... 6 .. . ... . 7 ....... 8 .. . . ... 9 .. . . .. 10 

I 
89 H OS03 10NSITE DRAINAGE BASIN wJt 

90 BA 0.002 
91 LG 0.00 0.25 3.95 0.40 99 
92 uc 0.108 Q.LSB 

I 93 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

94 UA 100 
t 

I 95 KK 09to10 *ROUTE OS03 TO CP101 

96 RS 1 FLOil 0 
91 RC .03 .03 .03 70 .10 

I 
98 RX 990 992 996 999.9 1000.1 1004 1008 1010 

99 RY 2.5 2.0 1.0 0 0 1.0 2.0 2.5 
i 

I 100 KK osu ONSITR DRAINAGE BASIN ~11 
101 BA 0.009 
102 LG 0.14 0,25 3.95 0.65 30 
103 uc 0.254 0,274 

I 104 UA 0 5.0 16.0 30 .0 65.0 71.0 84.0 90 .0 94.0 97.0 

105 UA 100 

I 106 KK OSOl BASIN 
107 BA 0.002 
108 LG 0.00 us 3. 95 0.40 99 

I 109 uc 0.171 0.574 
110 UA. 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
111 UA 100 

t 

I 112 KK OS02 BASIN 
113 BA 0.002 

I 114 LG 0.20 0,25 3.95 0.76 0 
115 uc 0.138 0.149 
116 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

117 UA 100 

I t 

118 KK CP10 1COMBINRS OSOl, OS02 , OS03, OS07 , ~ OSll* 

I 
119 HC 5 

12 0 KK BAS-A2 

I 121 KM 1 FIRST FLUSH BASIN FOR OS02, OSlO, OS07 & OS03t 
122 RS l STOR 
123 SA .436 . 531 .635 .635 
124 SE 0 1.5 3 3.5 

I 125 SQ 0 0 0 50 

I 
I 



I 
I HRC-1 IlfllUT PAGE 4 

I 
LillE ID ....... 1 ....... 2 .. ..... 3 ..... . . 4 ....... 5 . . ..... 6 ....... 7 ....... 8 .. .. ... 9 ...... 1 fl 

126 KK OSOB *O!lSITE DRAINAGE BASIN j8t 

I 127 BA 0.004 
128 LG 0.04 D.25 3.95 0.47 80 
129 uc 0.138 0.175 

I 
130 UA 0 5.0 16.0 30.0 65.0 17.0 84.0 90.0 94.0 97.0 
1]1 UA 100 

t 

I 132 KK SAtol2 tROUTE OS08 TO CP12* 
133 RS 1 FLOW 0 
134 RC .03 . 03 .03 70 .10 
135 RX 980 985 990 999.9 1000.1 1010 1015 102 0 

I 136 RY 1.2 0. 6 0 0 0 0 u 1.2 

I 
137 KX OS04 BASIN 
138 BA 0.002 
139 LG 0.10 0.25 3.95 U9 47 
140 uc 0.150 0.205 

I 141 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
142 UA 100 

I 143 KK CP12 *COMBINES OS08 & OS04* 
144 HC 2 

I HS KK BAS-B2 
146 !M *FIRST FLUSH BASIN FOR OSOB & OS04* 
14 7 RS 1 STOR 

I 148 SA .054 .091 .136 .136 
149 SE 0 1.5 3 3.5 
150 SQ 0 0 0 50 

I 151 KK OS12 BASIN 
152 BA 0.010 

I 153 LG 0.16 0.25 3.95 0.69 20 
154 uc 0.333 0.348 
155 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
156 UA 100 

I 
157 K!( BAS-C 

I 
158 KM tFIRST FLUSH BASIN FOR OS12* 
159 RS 1 ST<lR 
160 SA . 0 7 7 .128 .188 .188 
161 SE 0 1.5 3 3.5 

I 162 SQ 0 0 0 50 

I 
I 



I 
I HEC-1 INPUT PAGE 5 

I ~INE ID ....... 1. ...... 2 ....... J. . ..... 4 ....... 5 .... . .. 6 . . .... . 7 ....... 8 ....... 9 ...... 10 

I 
163 KK SAtoll tROUTE OS12 TO CP11 1 

164 RS 1 FLOW 0 
165 RC .03 .03 .03 160 . 019 
166 RX 990 992 996 999.9 1000.1 1004 1008 1010 

I 
167 RY 2.5 2.0 1.0 0 0 1.0 2.0 2.5 

168 KK 0806 BASIN 

I 169 BA 0. 005 
170 LG 0.16 0. 25 3. 95 0.69 19 
111 uc 0.588 0.119 

I 
172 UA 0 5. 0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

113 UA 100 
t 

I 174 KK BAS06 
175 KM tRKTKNTION BASIN IS KNTIRB AREA OF 0806 1 

176 RS 1 STOR 
177 SA 3.3 3.3 3.3 

I 178 SE 0 0.5 1.0 
179 SQ 0 0 50 

I 180 KK OS05 BASIN 
181 BA 0.001 
182 LG 0.10 0.35 3.95 0.40 

I 183 uc 0.150 0.533 
184 UA 0 5.0 16.0 30.0 65.0 77.0 84 .0 90 .0 94.0 97.0 
185 UA 100 

I 186 KK CP14 1COKBINES OS05 & OS06t 
187 HC 2 

I 188 KK SA06 . BASIN 

189 BA 0.082 

I 190 LG 0.44 0.29 3.95 0.62 
191 uc 0.733 0.867 
192 UA 0 3.0 5.0 8.0 12 .0 20.0 43.0 75.0 90.0 96.0 

I 
193 UA 100 

194 KK SAO? BASIN 

I 195 BA 0.017 
196 LG o.u 0.31 J. 95 0.57 0 
197 uc 0.675 0.811 
198 UA 0 3.0 5.0 8.0 12 .0 20.0 43.0 75 .0 90.0 96 .0 

I 199 UA 100 

I 
I 



I 
I 
I LINE 

200 

I 201 
202 
2 03 

I 
204 

2 05 

I 206 

I 
207 
208 
209 
210 

I 211 
212 

I 213 
214 

I 215 
216 
217 

I 218 
219 
220 

I 221 

I 
I 
I 
I 
I 
I 
I 

HEC-1 INPUT 

ID .... . .. 1 . . ..... 2 ....... 3 .. . .... 4 ...... . 5 ...... . 6 . ...... 7 ....... 8 ... . ... 9 ...•.. 10 

KK OStoll 
RS 1 
RC . 03 5 
RX 990 
RY 2.5 

ROUTE CPOS (SA07) TO CP11 
FLON 0 

.03 .035 595 .0 083 
992 996 999.9 1000.1 
2.0 1.0 0 0 

1004 
1.0 

KK CP11 *COMBINES SA06, SAO?, OS12, CP12 & CP14* 
HC 5 

KK BAS·B 

1008 
2.0 

1010 
2.5 

KK *RETENTION BASIN FOR SUBAREAS OF CPll DRAINED BY 2·36a PIPES* 
RS 1 STOR 
SA .40 .52 .64 
SE 0 1.5 3 
SQ 0 65 130 

KK CP06 *COMBINES CP02, CPll, & CPlOt 
HC 3 

KK BAS-A 
KM *RRT BASIN FOR ENTIRE SITE DRAINED BY 3 SILTED 36'PIPES AND BY OVERTOPPING* 
RS 1 STOR 
SA .101 .168 .243 .243 .2 43 
SE 0 1. 5 3 4 5 
SQ 0 0 10 18 250 
t 

zz 

PAGE 6 



I 
I 

SCHEMATIC DIAGRAM OF STRKAM IIHTl!ORK 

I INPUT 
LINE (V) ROUTING 1--->l DIVERSION OR PUMP FLOW 

I 
NO. (.) COllliRCTOR (<·--) RETURN OF DIVE RTED OR PUMP ED FLOW 

38 SA03 

I 44 SA04 

I 50 SAOS 
v 
v 

I 
56 OJ TOOl 

62 CPOl ............. . ........ . . 

I v 
v 

64 01T002 

I 70 OS09 

I 76 CP02 •••.. .. ..... 

I 78 OS07 
v 
v 

I 
84 08to10 

89 OS03 

I 
v 
v 

95 09to10 

I 100 OS11 

I 106 OSOl 

I 112 OS02 

118 CPlO ............ . ............... ....... . ...... .. .... 

I v 
v 

120 BAS-A2 

I 126 OS08 
v 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

v 
132 SAto12 

137 OS04 

143 CP12 .. .. . ...... . 
v 
v 

145 BAS -B2 

151 OS12 
lj 

v 
157 BAS -C 

v 
v 

163 SAtoll 

168 OS06 
v 
v 

174 BAS 0 6 

180 osos 

186 CP14 .... . .. .. .. . 

188 SA06 

194 SA07 
v 
v 

200 05tolt 

205 CPll . . ... . .. ... .. . .. ..... . ..... . . .. . .. ..... ... .. ... . 
v 
v 

207 BAS ·B 

213 CP06 . . . . . ...• .. •. ..... . . . . •. 
v 
v 

215 BAS -A 

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HEC1 S/N: 1)4)000424 HMVersion: 6.33 Data File: 1843DB02.HC1 

itttttttttttttttttttttttttttttttttttttttt 

FLOOD HYDROGRAPH PACKAGE !HRC-1) 
MAY 1991 t 

VERSION 4.0 .18 * 

* RUN DATE 04/01/2004 TIME 10:11:04 t 

ttttttttttttttttttttttitttttttttttttttttt 

BRIE AND ASSOCIATES 
CHANDLER HIGH SCHOOL SITE- 100yr/6hr Year Storm 
100 Year Storm\DRV&LOPBD COHDrTrOliS 

12 IO 

IT 

14 JD 

15 PI 

HEC-1 FILE NAME: 1843DED2 .HC1 
DATE: FEBRUARY 24, 2004 
CREATED BY: JOHN PRTAISTO, BIT 

HEC-1 HYDROLOGY HODEL 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMI!f 5 

IDATE 
ITIHB 

HQ 
.NDDATB 
lfDTI!IR 

1 0 
MINUTES IN COMPUTATIO!I INTERVAL 
STARTI!IG DATE 
STARTING TIME 0000 

2000 
7 0 

NUMBER OF HYDROGRAPH ORDINATES 
BNDING DATE 

2235 RIIDING TIKE 
ICBNT 19 CENTURY MARK 

COMPIITATIOif IIITBRVAL 0. 08 HOURS 
TOTAL TIHR BASE 166.58 HOURS 

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

INDEX STORM NO. 1 
STRM 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DRGRKHS FAHRHNHBIT 

3. 00 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ttttttttttttttttttttttttttttttttitttttt 

t 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC KNGINKKRIHG CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

1916) 756-1104 
t 

ttttttttttltttttttttttttttttttttttttttt 

0.00 0.00 0.00 



I 
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.03 
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0. 03 0.0] 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 0.00 0.00 

18 JD INDEX STORM NO. 2 

I 
STRM 2.98 PRECIPITATION DEPTH 
TRDA 0.50 TRANSPOSITION DRAINAGE AREA 

19 PI PRECIPITATIOll PATTERN 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0. 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0. 01 0. 01 0.03 

I 0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03 0.03 
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 

I 
0. 00 0.00 

: 22 JD IliDRX STORM NO. 3 
STRM 2. 92 PRECIPITATION DEPTH 

I TRDA 2. 80 TRANSPOSITION DRAINAGE AREA 

23 PI PRECIPITATION PATTERN 

I 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0 0 o.no 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.DO 0.00 
0. 00 0.00 0. 00 0.01 0.01 0.01 0' 01 . 0.01 D.a1 0.03 

I 0.03 0.03 0.07 0.07 0.07 0.08 0.08 0.08 0.05 0.05 
0.05 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 

I 26 JD INDEX STORM NO . 4 
STRM 2.77 PRECIPITATION DEPTH 

I 
TRDA 16.00 TRAIISPOSITIOU DRAiliAGR ARBA 

27 PI PRBCIP ITATION PATTERN 
O.Ol 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

I 0.01 0.01 0.00 0.01 0. 0 0 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 
0.03 0.03 0.06 0.06 0.06 0.07 0,07 0.07 0.04 0.04 

I 0.04 0.02 0.02 0. 02 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00 0.00 0.00 
0.00 0.00 

I 30 JD INDEX STORM RO. 5 
STRM 2.44 PRECIPITATION DEPTH 
TRDA 90.00 TRA!ISPOSITION DRAINAGE AREA 

I 31 PI PRECIPITATION PATTERN 
0.01 0.01 0.01 0.00 0.0 0 0.00 0.01 0. 01 0.01 0.01 

I 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 O.Q2 0.02 0.02 0.03 
0.03 0.03 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 

I 



I 
I 0.04 0. 02 G.02 0.02 0. 02 0. 02 0.02 0.01 0.01 0.01 

0.01 0.01 0.01 Ul 0.01 0.01 0.01 0.01 0.01 0.01 

I 34 JD 

0.01 0.01 

INDRX STORM NO. 6 
STRM 1.71 PRRCIPITATIOll DEPTH 

I TRDA 500.00 TRANSPOSITIOll DRA!l!AGR AREA 

35 PI PRRCIPITATIOR PATTERN 

I 
0.01 0.01 0.01 0.01 0.01 0. 01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0. 01 0.01 0.01 0.01 0.01 
0. 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 

I 
0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
0.04 0.03 0.03 0.03 0.02 0. 02 0.02 0.01 0. 01 0. 01 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.01 0.01 

I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 

RUNOFF SUMMARY 

I FLOW IN CUBIC FEET P&R SECOND 
TIME Ill HOURS, AR EA IN SQUARE MIL ES 

PEAK TIME OF AV ERAGE FLOW FOR MAXIMUM PERIOD BASil! MAXIMUM ·mE OF 

I OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72 -HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT SA03 71. 4.25 7. 2. 1. 0.06 

I HYDROGRAPH AT SA04 10 . 4.17 1. 0. 0. 0.01 

HYDROGRAPH AT SAOS 61. 4.25 6. 1. 0. us 

I ROUTED TO 03T001 61. 4.25 6. 1. 0. 0.05 

I 
3 COMBINED AT CPOl 140. 4.2 5 14. 3. 1. 0 .12 

ROUTED TO 01T002 140 . 4.25 14. 3. 1. 0.12 

I HYDROGRAPH AT OS09 4. 4.08 1. 0. 0. 0.00 

2 COMBINED AT CP02 143. 4.25 14 . 1. 0.12 4. 

I HYDROGRAPH TtT OS07 14. 4.00 2. 0. 0. 0.01 

ROUTED TO OBtolO 14 . 4.08 2. 0. 0. 0.01 

I HYDROGRAPH AT OS03 6. uo 1. 0. 0. 0.00 

ROUTED TO 09to10 6. 4.00 1. 0. o·. 0.00 

I HYDROGRAPH AT OSll 15 . 4.08 2. 0. 0. 0.01 

I 
HYDROGRAPH AT OSOl 3. 4.08 1. 0. 0. 0.00 

BYDROGRAPH AT OS02 4. 4.00 0. 0. 0. 0.00 

I 5 COMBINED AT CPlO 41. 4.06 5. 1. 0. 0. 02 

ROUTED iO BAS-A2 17. 4.42 2. 0. 0. 0.02 

I HYDROGRAPH AT OS08 10. 4.00 1. 0. 0. 0.00 

ROUTED TO SAto12 10. 4.00 1. 0. 0. 0.00 

I HYDROGRAPH AT OS04 4. 4.00 0. 0. 0. 0.00 

2 COMBINED AT CP12 15. 4.00 2. 0. 0. 0.01 

I ROOTED TO BAS-B2 17 . 4.00 1. 0. 0. 0.01 

HYDROGRAPH AT OS12 13. 4.17 2. 0. 0. 0.01 

I ROOTRD TO BAS-C 13. 4.33 1. 0. 0. 0.01 

I 
ROUTED TO SAtoll 12. 4.33 1. 0. 0. 0.01 

HYDROGRAPH AT OS06 4. 4.25 1. 0. 0. 0.00 

I 



I .. 

I ROUTED TO 8AS06 G. 0.08 0. G. 0. 0.00 

I HYDROGRAPl! AT OSGS 1. 4.08 0. 0. 0. 0.00 

2 COMBINED AT CP14 1. 4.08 0. 0. 0. 0.01 

I HYDROGRAPH AT SA06 44. 4.58 9. 2. 1. 0.08 

HYDROGRAPH AT SAG7 46. 4.50 9. 2. 1. 0.08 

I ROUTED TO OStoll 45. 4.50 9. 2. 1. U8 

5 COMBINED AT CPll 98 . 4.50 19. 5. 2. us 

I ROUTED TO BAS-B B 8. U7 19 . 5. 2. 0.18 

I 
J COMBINED AT CP06 180. 4.33 35. 9. 3. 0.32 

ROUTED TO BAS-A 185. 4.1] 35. 9. 3. 0. 32 

I *** NORMAL END OF HEC-1 *** 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

APPENDIX C 

PRECIPITATION DATA 

P:\080217\Admin\Reports\ I OO%_Final Drainage Report\Final Drainage Report January-20 I O.doc• 
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Project: 

Location : 

Riggs Road, Val Vista to Recker By: JJP 

Date: Sep-08 

Subject: Project#: _8_.0_1_2_9 _________ _ 

I 

RAINFALL DEPTH-DURATION-FREQUENCY (D-D-F) WORKSHEET 
AND INTENSITY-DURATION-FREQUENCY (1-D-F)CURVES 

Determine rainfall depths from the isopluvial maps 

2-year, 6-hour P2,6' = 1.1 
2-year, 24-hour P2,24' = 1.3 
1 00-year, 6-hour P100,6' = 3 
1 00-year, 24-hour P100,24' = 3.6 
Short Duration Frequency Zone Zone= 8 

Depth - Duration - Frequency (DDF) 

Rainfall Depth, in inches 

Frequency, in years 
Duration 2 5 10 25 50 100 500 

5-min 0.29 0.40 0.47 0.56 0.64 0.71 0.89 --. - -- ·-·-
10-min 0.44 0.60 0.71 0.86 0.98 1.10 1.36 --
15-min 0.54 0.75 0.90 1.10 1.25 1.41 1.76 
30-min 0.71 1.01 1.21 1.48 1.69 1.91 2.39 - - - . -- -··- -· 

1-hour 0.87 1.25 1.50 1.85 2.11 2.38 3.00 - --- --
2-hour 0.95 1.36 1.63 2.01 2.30 2.59 3.26 - -- -- -- --
3-hour 1.00 1.43 1.72 2.1 2 2.43 2.73 3.44 - - - .. --- -
6-hour 1.10 1.58 1.89 2.33 2.67 3.00 3.77 - -- --· - -

12-hour 1.20 1.73 2.08 2.56 2.93 3.30 4.15 -----
24-hour 1.30 1.88 2.26 2.79 3.20 3.60 4.53 

FCDMC RAIN 090108.xls 

I 
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Precipitation: FCD Hydrology Manual 
Project: 

Location: 

Subject: 

Riggs Road, Val Vista to Recker By: JJP 

Date: Sep-08 

Project#: 8.0129 ----------------------

Intensity· Duration · Frequency (IDF) 

I Rainfall Intensity, in inches per hour 

Duration 

5-min 
10-min 
15-min 
30-min 
1-hour 
2-hour 
3-hour 
6-hour 
12-hour 
24-hour 

minutes 

5 
10 
15 
30 
60 
120 
180 
360 
720 

1440 

2 
3.53 
2.65 
2.15 
1.42 
0.87 
0.47 
0.33 
0.18 
0.10 
0.05 

Frequency, in years 
5 10 25 50 

4.76 5.60 6.77 7.67 
3.61 4.27 5.17 5.88 
3.01 3.59 4.39 5.01 
2.02 2.42 2.97 3.39 
1.25 1.50 1.85 2.11 --
0.68 0.82 1.01 1.15 --
0.48 0.57 0.71 0.81 - - -
0.26 0.32 0.39 0.44 
0.14 0.17 0.21 0.24 

-

0.08 0.09 0.12 0.13 

Rainfall 1-D-F Curves 

100 

8.57 
6.57 
5.62 
3.81 
2.38 
1.30 
0.91 
0.50 
0.28 
0.15 

100

.

00 

~~,. ~~~~~· ·l~,~~·!l:l~f~:~~~~~g!all t I I I i I I 
I I I I' I I I I I I i I I i I 
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Ui 
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10.00 ~,~ ~~~~~~ ~~~~ !1 ~~~~~~m.,~ ~~ ~~ ~~~ 11111 

· t= ' II ~ ' 11::::,. 
I I' Ill · o.......:..~ ;~ [} i I I I I 
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10 100 1000 10000 

Rainfall Duration, minutes 

FCDMC RAIN 090108.xls 

500 

10.65 
8.18 
7.04 
4.78 
3.00 
1.63 
1.15 
0.63 
0.35 
0.19 

Return 
Period, 
years 

---sao 
-o-100 

....... 50 

-o-25 

-.-10 

--l:r- 5 
-+-2 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

APPENDIX D 

PAVEMENT RUNOFF CALCULATIONS 

P:\0802 17\Adm in\Reports\1 OO%Jinal Drainage Report\Final Drainage Report January-20 1 O.doc• 
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Riggs Road, Val Vista Dr. to Recker Rd. 

Pavement Drainage Areas 

Pavement Runoff Calculations for 10-year, 1-hour storm event 

Station Roadway Area ID c i, in/hr A, SF A , acres Q, cfs 
166+75 Riggs ES1 0.95 1.5 76346.00 1.75 2.5 
157+33 Riggs 22S 0.95 1.5 67786.00 1.56 2.2 
155+45 Riggs 21S 0.95 1.5 11589.00 0.27 0.4 
151+15 Riggs 20M 0.95 1.5 24244.00 0.56 0.8 
146+90 Riqqs 19M 0.95 1.5 23650.00 0.54 0.8 
143+43 Riggs 18S 0.95 1.5 24583.00 0.56 0.8 
136+77 Riggs 17S 0.95 1.5 48191 .00 1.11 1.6 
127+94 Riggs 16S 0.95 1.5 63873.40 1.47 2.1 
019+03 Hiqley H1W 0.95 1.5 87136.00 2.00 2.9 
018+75 Hiqlev H2E 0.95 1.5 38854.00 0.89 1.3 
012+85 Higley H1E 0.95 1.5 42966.00 0.99 1.4 
123+71 Riggs 14S 0.95 1.5 31209.00 0.72 1.0 
118+63 Riggs 13S 0.95 1.5 50624.00 1.16 1.7 
111+50 Riqqs 12S 0.95 1.5 71599.00 1.64 2.3 
107+74 Riggs 11 s 0.95 1.5 37829.00 0.87 1.2 
093+85 Riggs 10S 0.95 1.5 30760.00 0.71 1.0 
093+85 Riggs 10N 0.95 1.5 33820.00 0.78 1.1 
086+00 Riqqs 9S 0.95 1.5 37364.00 0.86 1.2 
086+00 Riggs 9N 0.95 1.5 44735.00 1.03 1.5 
072+73 Riggs 8S 0.95 1.5 96716.00 2.22 3.2 
072+69 Riggs 8N 0.95 1.5 103025.00 2.37 3.4 
055+00 Riqqs 7N 0.95 1.5 62125.00 1.43 2.0 
047+14 Riggs 6N 0.95 1.5 43307.00 0.99 1.4 
047+14 Riggs 6S 0.95 1.5 110878.00 2.55 3.6 
040+28 Riggs 5S 0.95 1.5 44370.00 1.02 1.5 
033+93 Riggs 4S 0.95 1.5 41032.00 0.94 1.3 
027+05 Riqgs 3S 0.95 1.5 44282.00 1.02 1.4 
020+95 Riggs 2S 0.95 1.5 37446.54 0.86 1.2 
017+00 Val Vista 1S 0.95 1.5 22272.00 0.51 0.7 

Note: 
1) Pavement width includes 9 foot Desert landscape between back of curb and sidewalk, 

but didn't reduce "C" value. 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

RUNOFF ANALYSIS EXISTING/PROPOSED CONDITIONS 

P:\080217\Admin\Reports\ I OO%_Final Drainage Report\F inal Drainage Report January-20 I O. doc• 



I 
I Summary Existing/Proposed Conditions 

Existing Conditions 

I 
Concentration Area, Area, 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Comments 

Pavement Landscape 

Point (a c) (a c) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) 

1 3.3 11.48 18 27 34 46 57 68 EMF 

I 2 1.7 7.58 12 18 23 31 39 46 164th Street 

3 0.55 6.17 8 13 16 21 27 32 Higley Road 

I 
Proposed Conditions 

I Concentration Area, Area, 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Comments 

Pavement Landscape 

I 
Point (a c) (a c) (cfs) (cfs) (cfs) (cfs ) (cfs) (cfs) 

1 8.44 6.34 18 29 36 47 57 67 EMF 

2 5.64 3.63 13 20 25 33 39 46 164th Street 

3 5.26 

I 
1.46 10 15 19 24 29 33 Higley Road 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I E1Ctstmg EMF CIA-FCDMC ds 

Rational Runoff Method 
FCDMC Rational Method 

By: JJP 
Date: A ug-09 

Checked: 

Contrib. A 14.78 A cres Project No.: 8.0217 

Note: 

Runoff Coefficient. C and Bas in Area. A 

MinTc : 10 min (5 or 10 minutes) 

Watershed Classification: -'u"'rb"'a'::n:-----.,.-=---------
Phx Specific 

P10-Yr 6-Hour Precipitation: 1.89 1.89 inches 

Area. A 2-Year 5-Year 10-Year 25-Year 50-Year 
Subarea acres Land Use/ Classification % Cover c c c c c 

1 11.48 landscape 10% 0.70 0.70 0.70 0.77 0.84 
2 3.3 pavment 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 0.00 
4 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 0.00 
7 0.00 0.00 0.00 0.00 

Total: 14.8 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Weighted c ; _ _::o.:.:.7..:6'----=o.:.:.7..:6'----=o.:.:.7..:6 __ _co:.:·::.81-'---'o"-.8:.:6:_ _ _::o:.:;.8:.:9'--

Time of Concentration. Tc I Rainfall intensitv. i 
Note: Minimum Tc ; 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Rainfall intensity for Tc; 10 minutes ; 2.80 3.91 4.51 5.51 6.21 7.01 
Tc is a function of intensity and vice-vers"a"t"'h.!:us~so"lu'"'t"'ioc::n.,.is~ite"=r:':-at""iv-=e,-. --=='-----=='-----""'-''---'-"'-'--

1) Longest flowpath length: L. and slope, S 

Length. d, Elevation, ft 
Seoment ft Hioh Pt. Low Pt. Chanoe, H 

1 3264 1320.6 1299.1 21 .5 
2 0.0 
3 0.0 
4 0.0 
5 0.0 

clr; 3264 Sum - 22 

L, miles ; dT/5280 ; __ 0::·.:.6.:.18::......._ miles 

s, ftlmi; 5280(dTm' 2; 34.8 ftlmi 

Corr. S. ftlmi; 5280(dT1l'2; 34.8 fUmi 

2) Roughness Coefficient. Kb (Table 3.1) 

Landform: Residentail area 

Slope. d'3/H l' 1~ ftlft 
0.007 40198 

0 
0 
0 
0 

j - 40198 

0.0066 ftlft 

(See Figure 5 4) 

Runoff Character· "'M"'e"'d"'iu"'m"-"to'-h"'i"gh"'-------------

Type A A-D Refer to Table 3.1 
m -0.00625 
b 0.04 

Kb; 0.0327 
User Specified Kb; _____ (If a number is used this ovenides the calculated value in calculations) 

3) Tc 1 i iteratrio::;n.:.: -----;:-;:;,-,,-,---;:,.,.,-,---==,-,--=,.,.,-,--==..,--=,..,.,.,..,..----, 
2-Year 5-Year 10-Yea r 25-Year 50-Year 100-Year 

Assume Tc: 25.40 21 .59 19.87 18.14 17.11 16.22 minutes 
Try i: 1.58 2.42 3.01 3.83 4.47 5.14 inches/hour 

CalcTc: 0.42 0.36 0.33 0.30 0.29 0.27 
hours I 

CalcTc: 25.40 21 .59 19.87 18.14 17.11 16.22 minutes 

MinTc : 10 10 10 10 10 10 
Final i = 1.58 2.42 3.01 3.83 4.47 5.14 inches/hour 

Note : •• If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar e Q 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

!:; 0.76 0.76 0.76 0.81 0.86 0.8g 
i 1.58 2.42 3.01 3.83 4.47 5.14 inches/hour 
8 14.8 14.8 14.8 14.8 14.8 14.8 acre 

Add.Q 
Q ;CiA 17.6 27.0 33.6 45.8 57.1 67.7 cfs 

Q/A ratio; 1.2 1.8 2.3 3.1 3.9 4.6 cfs/ac 

Page 1 of 1 

100-Year 
c 

0.88 
0.95 
0.00 
0.00 
0.00 
0.00 
0.00 

in/hour 
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I EXISlmg 164th ST CIA-FCDMC xis 

Rational Runoff Method 
FCDMC Rational Method 

By· JJP 
Date. Au -09 

ID Checked: 

Contrib. A 9.28 Acres Project No.: 8.0217 

Note: 

Runoff Coefficient, C and Basin Area. A 

MinTc : 10 min (5 or 10 m1nutes) 
Watershed Classification: _,u!!.rb,a';:;n;---~===---------

Phx Specific 
P10-Yr6-Hour Precipitation· 1 89 1.89 inches 

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Subarea acres Land Use/ Classification % Cover c c c c c c 

1 7 58 landscape 10% 0.70 0.70 0.70 077 0.84 0.88 
2 1 7 avment 0.95 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 0.00 0.00 
4 000 0.00 0.00 0.00 000 
5 0.00 0.00 0.00 0.00 0.00 
6 0.00 000 0.00 0.00 0.00 
7 0.00 0.00 0.00 0.00 0.00 

Total: 9.3 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Weighted c = _ __,0"'. 7c::5:_ __ ;,0"'. 7_,5:_,._ __ ;,0,_,. 7;,5:_ _ __.:0"'."-80"-- -'0"'.8"'6'------"0"'.8'-'9'----

Time of Concentration. Tc I Rainfall intensity, i 
Note· Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Rainfall intensity for Tc = 10 m1nutes = 2.80 3.91 4.51 5.51 6.21 7.01 in/hour 
Tc is a function of intensity and vice-versa thus solution is iterative. 

1) Longest ftowpath length: L, and slope, S 

Length. d, Elevation. ft Slope. d'3/H )' 1~ Segment ft High Pt. Low Pt. Change, H ftlft 
1 2701 1337.2 1315.5 21 .7 0.008 301 62 
2 0.0 0 
3 0.0 0 
4 0.0 0 
5 0.0 0 

dT= 2701 Sum = 22 j = 30162 

L. miles = dT/5280 = __ o_.5_1_2;___ miles 

s. ft/mi = 5280(dTm' 2 = 42.3 ftimi 0.008 ftlft 

Carr. S, ft/mi = 5280(d,lj)'2 = 42.3 ft/mi (See Figure 5.4) 

2) Roughness Coefficient Kb (Table 3.1) 

Landform· Residentail area 
Runoff Character: .!M,e,d, iu, m'-'-"to"-"hi,.gcch ___________ _ 

Type A A-D Refer to Table 3 1 
m -{!.00625 
b 0.04 

Kb = 0.0340 
User Specified Kb = -=="'-- (If a number is used this overrides the calculated value in calculations) 

3) Tc I i iteratrio"'n'-: ----~::-------::-:-:-----:-::-:-:----::-:::-:-:---=.,.,...--=--:-:--------, 
2-Year 5-Year 10-Yea r 25-Year 50-Year 100-Year 

AssumeTc: 21 .28 18.20 16.79 15.35 14.49 13.78 minutes 
Try i: 1.76 2.66 3.28 4.15 4.84 5.53 inches/hour 

Calc Tc: 0.35 0.30 0.28 0.26 0.24 0.23 
hours I 

CalcTc: 21 .28 18.20 16.79 15.35 14.49 13.78 minutes 

MinTc 10 10 10 10 10 10 
Final i = 1.76 2.66 3.28 4.15 4.84 5.53 inches/hour 

Note: ** If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar e Q 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

~ 0.75 0.75 0.75 0.80 0.86 0.89 
i 1.76 2.66 3.28 4.15 4.84 5.53 inchesnlour 
6. 9.3 9.3 9.3 9.3 9.3 9.3 acre 

Add. Q 
Q=CiA 12.2 18.4 22.7 31.0 38.6 45.6 crs 

Q/A ratio; 1.3 2.0 2.4 3.3 4.2 4.9 cfs/ac 

Page 1 of 1 1/18/2010 
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I Ex1S11ng Higley C/A.FCOMC xfs 

Rational Runoff Method 
FCDMC Rational Method 

By: JJP 
Date: Au -09 

ID Checked: 

Contrib. A 6.72 Acres Project No.: 8.0217 

Note: 

Runoff Coefficient, C and Basin Area, A 

MinTc : 10 min (5 or 10 minutes) 

Watershed Classification: _,u,_rb""a'::n'----=--=---------
Phx Specific 

P1 0-Yr 6-Hour Precipitation: 1.89 1.89 inches 

Area. A 2-Year 5-Year 10-Year 25-Year 50-Year 
Subarea acres Land Use/ Classification % Cover c c c c c 

1 6.17 landscape 10% 0.70 0.70 0.70 0.77 0.84 
2 0.55 lpavment 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 0.00 
4 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 0.00 
7 0.00 0.00 0.00 0.00 

Total : 6.7 

2-Year 5-Year 10-Year 25-Year SO-Year 100-Year 
Weighted c ; _...c:,0:..:.7.:;2c.... __ ;:.0.:..:7.:;2 ___ ;:.0.:..:7.:;2 __ ......:0:::.. 7:..:8::....._....:;0c:.8:.:5:......_...c:.0.:.:.8"'8:......_ 

Time of Concentration. Tc I Rainfall intensity, i 
Note: Minimum Tc ; 10 min 2-Year S-Year 10-Year 25-Year SO-Year 100-Year 

Rainfall intensity for Tc; 10 mnutes; ,.,..,:;:-'2.:.:.8"'0C,..,,...,.,.,.:3:;:·=.9:':c1 ,...,-..:4:::..S,_1,__ _ __,S:::..Se..1,_ _ __,6:.!.2:..:1c...._.!.7.:.:.0,_,1_ 
Tc IS a function of intensity and vice-versa thus solution is iterative. 

1) Longest ftowpath length: L. and slope. S 

Length. d Elevation. ft 
Segment ft High Pt. Low Pt. Change. H 

1 2653 1352.3 1333.0 19.3 
2 0.0 
3 0.0 
4 0.0 
5 0.0 

dT = 2653 Sum; 19 

L, miles ; dT/5280 ; __ o..,. . ..,.so_2 __ miles 

s. tvmt ; 5280<~m·2 ; 38.4 tvmi 

Corr. S. tvmi ; 52BO(d,-lj)'2; 38.4 fVmt 

2) Roughness Coefficient, Kb (Table 3.1) 

Landform. Residentail area 

Slope. 
d'3/H)'1/J ftlft 

0.007 31098 
0 
0 
0 
0 

j; 31098 

0.0073 ftlft 

(See Figure 5.4) 

Runoff Character. ..:;M:::e:.:d:::iu::_m::_..::to:..;hc:i,.gh"-------------

Type A A-D Refer to Table 3.1 
m -0.00625 
b 0.04 

Kb; 0.0348 
User Specified Kb; _ ____ (If a number is used this overrides the calculated value in calculations) 

3) Tc /1 iteratrio::_n"-: ---- -=-:-:------::-:-:---=-::----=-::-:-:---::-::-,-;---==.,.,-----, 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Assume Tc: 22.25 19.00 17.52 16.01 15.11 14.36 minutes 
Try i: 1.71 2.60 3.21 4.07 4.75 5.43 inches/hour 

Calc Tc: 0.37 0.32 0.29 0.27 0.25 0.24 
hours I 

Calc Tc: 22.25 19.00 17.52 16.01 15.11 14.36 minutes 

MinTc : 10 10 10 10 10 10 
Final i = 1.71 2.60 3.21 4.07 4.75 5.43 inches/hour 

Note: ** If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar e Q 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

~ 0.72 0.72 0.72 0.78 0.85 0.88 

! 1.71 2.60 3.21 4.07 4.75 5.43 inches/hour 

8 6.7 6.7 6.7 6.7 6.7 6.7 acre 
Add. Q 

Q=CiA 8.3 12.6 15.6 21 .5 27.1 32.1 cfs 
Q/A ratio; 1.2 1.9 2.3 3.2 4.0 4.8 cfslac 

Page 1 of 1 
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I POST EMF CIA-FCOMC xis 

Rational Runoff Method 
FCDMC Rational Method 

:s Road 
Basin: Developed - EMF to 164th St 
tD 

Contrib. A 14.78 Acres 

By: ----:--'J-'-J'-:P:-::-_ 
Date: ----'-A-"u'-"--0=-9=-­

Checked· --~.,-,-.,---
Project No : 8.0217 

Note: 

Runoff Coefficient. C and Basin Area, A 

MinTc : 10 min (5 or 10 minutes) 

Watershed Classification: _,u'-"rb,_,a':::n':::-::-----;c=-:c:=:---------
Phx Specific 

P10-Yr 6-Hour Precipitation. 1.89 1.89 inches 

Area. A 2-Year 5-Year 10-Year 25-Year 50-Year 
Subarea acres Land Use/ Classification % Cover c c c c c 

1 6.34 landscape 10% 0.70 0.70 0.70 0.77 0.84 
2 8.44 avment 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 0.00 
4 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 000 
7 0.00 0.00 0.00 0.00 

Total: 14.8 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Weighted C = --"'D.:.e8:::4 __ _,o"'.8"'4'-----"'0."'84:::._ __ :::D-"'8'-7 __ _,0::_:.9,_,0'----'0"-'."'92,___ 

Time of Concentration. Tc I Rainfall intensity. i 
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Rainfall intensity for Tc = 10 minutes= 2.80 3.91 4.51 5.51 6.21 7.01 
Tc is a function of intensity and vice-vers:-:a:-:t;:-h=us'!'-'!:so"lu:-:t:-:io-=n-=is:-'7ite"=r:C-at"'iv-::e- -="-'----"""-'---='-'-- -'-"'-'-

1) Longest flowpath length: L, and slope, S 

Length, d, Elevation, ft 
Segment ft Hiqh Pt. Low Pt. Chanae. H 

1 2747 1320.6 1304.5 16.1 
2 631 1301 .6 1299.1 2.5 
3 0.0 
4 0.0 
5 0.0 

dT= 3378 Sum = 19 

L, miles = dT/5280 = 0.640 miles 
s. fVmi = 5280(dTm' 2 - -....::2-:-9-.1::__ fVmi 

Corr. s. fVmi = 5280(~m·2 = 29.1 fVmi 

2) Roughness Coefficient, Kb (Table 3.1) 

Landfonm: Residentail area 

Slope, 
d'3tHl'1A ftlft 

0.006 35882 
0004 9985 

0 
0 
0 

j = 45867 

0.0055 ftlft 

(See Figure 5.4) 

Runoff Character -'-M"'e"'d"'iu"m"-"to'-h"'i"gh"---------- ---

Type A A-D Refer to Table 3.1 
m -0.00625 
b 004 

Kb = 0.0327 
User Specified Kb = -=="-- (If a number is used this overrides the calculated value in calculations) 

3) Tc 1 i iteratrioo;nc.: -----;;-;=:::---;""T.C=--===-=""T.C=-===:-=,...,.=:----, 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

AssumeTc: 27.97 23.70 21 .78 19.86 18.72 17.73 minutes 
Try i: 1.48 2.29 2.86 3.65 4.27 4.92 inches/hour 

CalcTc: 0.47 0.39 0.36 0.33 0.31 0.30 
hours I 

CalcTc: 27.97 23.70 21 .78 19.86 18.72 17.73 minutes 

Min Tc 10 10 10 10 10 10 
Final i = 1.48 2.29 2.86 3.65 4.27 4.92 inches/hour 

Note: "* If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar e Q 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

r;_ 0.84 0.84 0.84 0.87 0.90 0.92 
1.48 2.29 2.86 3.65 4.27 4.92 inches/hour 

6 14.8 14.8 14.8 14.8 14.8 14.8 acre 
Add. Q 

Q =CiA 18.5 28.6 35.7 47.1 56.9 66.8 cfs 
Q/A ratio= 1.2 1.9 2.4 3.2 3.9 4.5 cfs/ac 

Page 1 of 1 

100-Year 
c 

0.88 
0.95 
0.00 
0.00 
0.00 
0.00 
0.00 

in/hour 
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I POST 16-lch ST CIA-FCOMC -<Is 

Rational Runoff Method 
FCDMC Rational Method 

By: JJP 
le Date· Au -09 

Contrib. A 9.27 Acres 
Checked: ---::-:=:::---

Project No.: 8.0217 

Note: 

Runoff Coefficient. C and Basin Area. A 

Min Tc : 10 min (5 or 10 minutes) 

Watershed Classification· ..::u::;rb::.:a;:,n;----=--=---------
Phx Specific 

P10-Yr6-Hour Precipitation: 1.89 1.89 inches 

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Subarea acres Land Use/ Classification % Cover c c c c c c 

1 3.63 landscape 10% 0.70 0.70 0.70 0.77 0.84 0.88 
2 5.64 avment 0.95 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 000 0.00 
4 0.00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 0.00 0.00 
7 0.00 0.00 0.00 0.00 0.00 

Total: 9.3 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Weighted C = _ _:0,:,.8:.:5'--__ ..::0,:,.8:.:5'----..::0:.:.8:.:5 __ __:0'-' . .::.88;:,_ _ __:0"-.9=-1,_ _ _,0c::.9:.:2,__ 

Time of Concentration, Tc I Rainfall intensitv. i 
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 

Rainfall1ntensity for Tc = 10 minutes = 2.80 3.91 4.51 
Tc is a function of intensity and vice-versa thus solution is iterative 

1) Longest flowpath length: l , and slope, S 

Length, d, Elevation, ft 
Seqment ft Hiqh Pt low Pt. Chanqe, H 

1 2664 1337.2 1319.9 17.2 
2 0.0 
3 0.0 
4 00 
5 0.0 

dT = 2664 Sum= 17 

l , m1les = dr/5280 = 0.505 miles 
s. rum~= 5280(dTm' 2 = - .....,.34"'.-=2-- rumi 

Corr. S. 1Um1 = 5280(dTm'2 = 34.2 fUmi 

2) Roughness Coefficient, Kb (Table 3.1) 

Landform: Residentail area 

Slope, 
d'3/H)'1~ ftlft 

0.006 33116 
0 
0 
0 
0 

j- 33116 

0.0065 fUft 

(See Figure 54) 

Runoff Character: ..:M:;:;e::.:d::;iu::.:m:.:...:;to= hi,.g"-h ___________ _ 

Type A A-D Refer to Table 3.1 
m -0.00625 
b 0.04 

Kb = 0.0340 

25-Year 50-Year 100-Year 
5.51 6.21 7.01 in/hour 

User Specified Kb = _____ (If a number is used this overrides the calculated value in calculations) 

3) Tc I i iteratpio::;nc_: -----,-,:-;-:-,.---;:,..,.,-,.---==.,..,--=,..,.,-,.---;-;::-,.,,.,...,-=,..,.,.,..,...,-----, 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Assume Tc: 22.99 19.61 18.08 16.52 15.58 14.80 minutes 
Try i: 1.68 2.55 3. 16 4.01 4.68 5.36 inches/hour 

CalcTc. 0.38 0.33 0.30 0.28 0.26 0.25 
hours I 

CalcTc: 22.99 19.61 18.08 16.52 15.58 14.80 minutes 

Min Tc : 10 10 10 10 10 10 
Final i: 1.68 2.55 3.16 4.01 4.68 5.36 inches/hour 

Note: .. If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar eQ 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

.c 0.85 0.85 0.85 0.88 0.91 0.92 

i 1.68 2.55 3.16 4.01 4.68 5.36 inches/hour 
t, 9.3 9.3 9.3 9.3 9.3 9.3 acre 

Add. Q 
Q =CiA 13.3 20.2 25.0 32.7 39.3 45.7 cts 

Q/A ratio= 1.4 2.2 2.7 3.5 4.2 4.9 cfs/ac 

Page 1 of 1 1118/2010 
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Rational Runoff Method 
FCDMC Rational Method 

By: J JP 
Date: Aug-09 

ID Checked: 

Contrib. A 6. 72 Acres Project No .. 8.0217 

Note : 

Runoff Coeffic ient, C and Basin Area. A 

MinTc : 10 min (5 or 10 minutes) 

Watershed Classification: _,u:crb"'a'=n:,-_ _ -=--=------- --
Phx Specific 

P10-Yr6-Hour Precipitation· 1.89 1.89 inches 

Area, A 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
Subarea acres Land Use/ Classification % Cover c c c c c c 

1 1.46 landscape 10% 0.70 0.70 0.70 077 0.84 0.88 
2 5.26 avment 0.95 0.95 0.95 0.95 0.95 0.95 
3 0.00 0.00 0.00 0.00 0.00 
4 0.00 000 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 0.00 0.00 
7 0.00 0.00 0.00 0.00 0.00 

Total: 6.7 

2-Year 5-Year 10-Year 25-Year 50-Yea r 100-Year 
Weighted c ; --=o-".9:.:0c_ __ ..::o"'.9"'o ___ ..::0:..:.9:.:0 __ ......:o"' . .::.91.:.._ _ _:0::..9::.;3:_ _ _,o"'.9::..:3:.__ 

Time of Concentration. Tc I Rainfall intensity. i 
Note: Minimum Tc = 10 min 2-Year 5-Year 10-Year 

Rainfall intensity for Tc; 10 minutes; 2.80 3.91 4.51 
Tc is a function of intensity and vice-versa thus solution is iterative 

1) Longest fiowpath length: L and slope. S 

Length. d. Elevation, ft Slope, 
d'3/H)'1/J Segment ft High Pt. Low Pt. Change, H fVft 

1 2585 1352.3 1336.7 15.6 0.006 33297 
2 0.0 0 
3 0.0 0 
4 0.0 0 
5 0.0 0 

d,- - 2585 Sum ; 16 j ; 33297 

L, m1les ; d,-/5280 ; _ _ o_._4_9o _ _ miles 

s. ftimi; 5280(drm'z; 31 .8 ftim1 0006 fVft 

Corr S, ft/mi ; 5280(<1,-m•z ; 31 .8 ft/mi (See Figure 5.4) 

2) Roughness Coefficient, Kb (Table 3.1) 

Landfonn: Residentail area 
Runoff Character· ..cM:::eeod,iu"'m"-"to=hi,.g::.h _ _ _ ____ _ ___ _ 

Type A A-D Refer to Table 3.1 
m -0 00625 
b 0.04 

25-Year 
5.51 

50-Year 100-Year 
6.21 7.01 in/hour 

Kb; 0.0348 
User Specified Kb ; -=="'-- (If a number is used this overrides the calculated value in calculations) 

3) Tc I i iteration. 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Assume Tc: 23.61 20.11 18.53 16.93 15.97 15.16 minutes 
Try i. 1.65 2.52 3.12 3.96 4.62 5.30 inches/hour 

Calc Tc. 0.39 0.34 0.31 0.28 0.27 0.25 
hours I 

Calc Tc: 23.61 20.11 18.53 16.93 15.97 15.16 minutes 

Min Tc : 10 10 10 10 10 10 
Final I ; 1.65 2.52 3.12 3.96 4.62 5.30 inches/hour 

Note: "" If Calculated Tc was less than 5 minutes use 5-minute rainfall intensity 

Dischar e 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Q 0.90 0.90 0.90 0.91 0.93 0.93 
j 1.65 2.52 3.12 3.96 4.62 5.30 incheslllour 
6 6.7 6.7 6.7 6.7 6.7 6.7 acre 

Add. Q 
Q;CiA 9.9 15.2 18.8 24.3 28.8 33.2 cfs 

Q/A ratio; 1.5 2.3 2.8 3.6 4.3 4.9 cfs/ac 

Page 1 of 1 1118/2010 
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Final Drainage Report: Riggs Road, Val Vista Drive to Recker Road 

APPENDIXE 

INLET, RETENTION BASIN & HYDRAULIC CALCULATIONS 

P:\0802 17\Admi n\Reports\ I OO%_Final Drainage Report\Final Drainage Report January-20 I O.doc• 



I 
I 

Riggs Road, Val Vista Dr. to Recker Rd. 

I 100% Inlet Calculations 

I E$1 166+75 Riaas 2.5 0.0 2.5 MAG 206 28 2.5 0.0 Existing scupper 
22S 157+33 Riqqs 2.2 0.0 2.2 MAG 206 16 2.2 0.0 

I 
21S 155+45 Riggs 0.4 0.0 0.4 MAG 533 Type D 3 0.4 0.0 
20M 151+15 Riggs 0.8 0.0 0.8 MAG 532 Type C 0 0.8 0.0 
19M 146+62 Riggs 0.7 0.0 0.7 MAG 532 Type C 0 0.7 0.0 
18S 143+43 Riggs 0.7 0.0 0.7 MAG 533 Type D 3 0.7 0.0 
17S 136+77 Rioos 1.6 0.0 1.6 MAG 533 T}'lle D 6 1.6 0.0 
16S 127+94 Rigas 2.1 0.0 2.1 MAG 533 Type D 3 2.1 0.0 
H1W 19+03 Hi a ley 2.9 0.0 2.9 MAG 533 Type D 10 2.9 0.0 
H2E 18+75 Higley 1.3 0.0 1.3 MAG 533 Type D 3 1.3 0.0 I 
H1E 12+85 Higley 1.4 0.0 1.4 MAG 533 Type D 6 1.4 0.0 
14S 123+71 Rigijs 1.0 0.0 1.0 MAG 533 Type D 6 1.0 0.0 
13S 118+63 Riqqs 1.7 0.0 1.7 MAG 533 Type D 6 1.7 0.0 
12S 111 +50 Riqqs 2.3 0.0 2.3 MAG 533 Type D 6 2.3 0.0 
11S 107+74 Riggs 1.2 0.0 1.2 MAG 533 Type D 6 1.2 0.0 I 
10S 93+85 Riggs 1.0 0.0 1.0 MAG 533 Type D 6 1.0 0.0 
10N 93+85 Riggs 1.1 0.0 1.1 MAG 533 Type D 6 1.1 0.0 
9S 86+00 Riggs 1.2 0.0 1.2 MAG 533 Type D 6 1.2 0.0 
9N 86+00 Riggs 1.5 0.0 1.5 MAG 533 Type D 6 1.5 0.0 

Flanker, S 72+07 Riggs 1.0 0.0 1.0 MAG 533 Type 0 0 0.9 0.1 I 
as 72+73 Riggs 3.2 0.0 3.2 MAG 533 Type D 0 3.2 0.0 

Flanker, S 73+39 Riaas 2.2 0.0 2.2 MAG 533 Tvpe 0 0 1.5 0.7 
Flanker, N 72+03 Riqqs 1. 1 0.0 1. 1 MAG 533 Type 0 0 0.9 0.2 

SN 72+69 Riggs 3.4 0.0 3.4 MAG 533 Type D 0 3.4 0.0 
Flanker, N 73+35 Riggs 2.3 0.0 2.3 MAG 533 Type 0 0 1.6 0.7 

I 
7N 55+00 Riggs 2.0 0.0 2.0 MAG 533 Type D 10 2.0 0.0 
6N 47+14 Riggs 1.4 0.0 1.4 MAG 533 Type D 6 1.4 0.0 
6S 47+14 Riqqs 3.6 0.0 3.6 MAG 533 Type D 17 3.6 0.0 
5S 40+28 Riaas 1.5 0.0 1.5 MAG 533 Type D 6 1.5 0.0 I 
4S 33+93 Riggs 1.3 0.0 1.3 MAG 533 Type D 6 1.3 0.0 
3S 27+05 Riggs 1.4 0.0 1.4 MAG 533 Type D 6 1.4 0.0 
2S 20+95 Riggs 1.2 0.0 1.2 MAG 533 Type D 6 1.2 0.0 
1S 17+00 Val Vista 0.7 0.0 0.7 MAG 533 Type D 3 0.7 0.0 I 

I 
I 
I 
I 
I 
I 
I 
I 



- - - - - - - - - - - - - - - - -
Riggs Road Detention Basin From station 47+00 to Sta 66+70 (crest of EMF Bridge) 

North Side of Riggs Road 
~-~"u"~ ~uu ~v u•u ... age Easement) feet plus 15 {easementJ feet of width for drainaae easement for Zinke Properties on the North Side. 

Basin Roadway Side of Road U/S Sta DIS Sta L c w c w CA D Volume Volume 1 

approx. sta Pavement Pavement, ft Desert Landscape Desert Landscape, ft ft ft'3 ac-ft , 
Riggs North 6670 6452.34 217.66 0.95 44.00 0.70 0.00 9098.19 0 .25 2274.55 0 .05 
Riggs North 6452 .34 6175 277.34 0.95 52.00 0 .70 93.00 31755.43 0.25 7938.86 0 .18 
RiQQS North 6175 5795 380 0 .95 53.50 0 .70 91.50 43652.50 0.25 10913.13 0.25 

55+00 Riggs North 5795 5500 295 0.95 53.50 0 .70 81.50 31823. 13 0.25 7955.78 0.18 
1170 116329.24 0.67 

47+00 Riaas North 53.50 0.70 81 .50 
0.70 
0 .70 

0.50 

South Side of Riggs Road 
RWCD Propert 

Basin Roadway Side of Road U/S Sta D/S Sta L c w c w CA D Volume Volume I 

approx. sta Pavement Pavement, ft Desert Landscaoe Desert Landscape, ft ft ft'3 a e-ft 
47+00 Riggs South 6670 6452 .34 217.66 0.95 44.00 0 .70 000 9098.19 0.25 2274.55 0.05 

RiQQS South 6452.34 6175 277.34 0.95 52.00 0 .70 48.00 23019.22 0 .25 5754 .81 0. 13 
Riggs South 6175 5795 380 0.95 53.50 0.70 46 .50 31682.50 0 .25 7920.63 0 .18 
Riggs South 5795 5500 295 0 .95 53.50 0 .70 21 .50 19433.13 0 .25 4858.28 0.11 
Riggs South 5500 4700 800 0.95 53.50 0.70 21.50 52700.00 0.25 13175.00 0.30 

0 0.95 0.70 0.00 0.25 0.00 0 00 
0 0.95 OXQ _________ . ___ L__...2c_OQ ~ ___QClQ_ ' 0 00_ 

Temporary Basins 

Basin Roadway Side of Road Area c Area c 
approx. sta Pavement Pavment Desert. Desert 

ft'2 ft'2 
143+43 RiQQS South side 64307 0 .95 95832 0.40 
153+25 Riggs South side 21507 0.95 0 0.40 
180+00 Riggs/Reeker SE corner NA NA NA _NA_ _ 

Note: 
1) Basin just west of SRP property. Basin will be sized for 1/2 street flows plus 2.2 acres contributing property 
2) Basin sized for 1/2 street flows only. 

SUMCA Volume 
ft'3 

99424.45 24856.11 
20431.65 5107 .91 

NA 30492.00 

135933.03 
1/2 Street to RIW, route flows to north side of rigg's road 

1/2 Street to R/W, route flows to north side of rigg's road 
Plus 1/2 Street to R/W north side of Riggs road 

Volume 
ac-ft 

0.57 
0.12 
0 .70 

2.20 
0.00 

See note 3 

3) Basin SE corner of Riggs & Recker Road. Volume Provided 0. 73 ac-ft. See excerpts from SVK Enginnering drainage report in Appendix B for retention basin calculations. 

0.78 

1.28 

- -
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Worksheet for 15 Mag 533 In Sag- Sta 17+00 Rt VV 

Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Throat Incline Angle 

Options 

Calculation Option 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

5/8/2009 8:45:58 AM 

Spread 

P-50 mm (P-1-7/8") 

Horizontal 

Use Both 

0.70 ft3/s 

2.00 ft 

0.06 ft/ft 

0.03 ftlft 

2.00 in 

2.00 ft 

2.00 ft 

3.00 ft 

50 .00 % 

2.40 ft 

0.42 ft 

90.00 degrees 

2.76 ft 

0.14 ft 

0.06 ft 

0.23 ft 

2.70 ft2 

5.00 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter D e pre ssion 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equ ivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:47:53 AM 

Worksheet for 25 Mag 533 -Sta 20+95 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.20 

0.00521 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.20 

0.00 

6.99 

0.24 

0.68 

0.07 

0.23 

1.77 

6.99 

1.00 

0.13 

0.67 

0.10402 

1.50 

0.92 

6.22 

ff/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:48:21 AM 

Worksheet for 35 Mag 533 -Sta 27+05 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.40 

0.00329 

2.00 

0 .06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.40 

0.00 

8 .25 

0 .27 

0.92 

0.07 

0.23 

1.53 

6.99 

1.00 

0.17 

0.60 

0.09479 

1.50 

0.93 

6.11 

ff'/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ff/s 

ff/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:48:40 AM 

Worksheet for 45 Mag 533 -Sta 33+93 Rt 

Efficiency 

1.30 ft3/s 

0.00329 ft/ft 

2.00 ft 

0.06 ft/ft 

0.03 ft/ft 

0.016 

2.00 in 

2.00 ft 

2.00 ft 

3.00 ft 

P-50 mm (P-1-7/8") 

50.00 % 

7.20 ft 

Use Both 

Exclude None 

100.00 % 

1.30 ft3/s 

0.00 ft3/s 

7.99 ft 

0.27 ft 

0.87 ft2 

0.07 ft 

0.23 ft 

1.50 ft/s 

6.99 ft/s 

1.00 

0.17 

0 .61 

0.09653 ft/ft 

1.50 ft 

0.97 

5.86 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total interception Length 

5/8/2009 8:53:02 AM 

Worksheet for 55 Mag 533 -Sta 40+28 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.50 

0.00329 

2.00 

0.06 

0.03 

0.016 

2 .00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.50 

0.00 

8.49 

0.28 

0.97 

0.07 

0.23 

1.55 

6.99 

1.00 

0.16 

0.58 

0.09320 

1.50 

0.90 

6.36 

ft3/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:53:24 AM 

Worksheet for 65 Mag 533 -Sta 47+14 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

3.60 

0.00370 

2.00 

0.06 

0.03 

0.01 6 

2.00 

2.00 

2.00 

3.00 

50.00 

16.00 

100.00 

3.60 

0.00 

11.86 

0.36 

1.82 

0.07 

0.23 

1.97 

6.99 

1.00 

0.11 

0.44 

0.07627 

1.50 

1.35 

10.72 

ff/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ff/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:53:41 AM 

Worksheet for 6N Mag 533 -Sta 47+14 Lt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.40 

0.00371 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.40 

0.00 

8.04 

0.27 

0.88 

0 .07 

0.23 

1.60 

6.99 

1.00 

0.15 

0.61 

0.09618 

1.50 

0.91 

6 .28 

ft'/s 

ftlft 

ft 

ft/ft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:54:29 AM 

Worksheet for 7N Mag 533 -Sta 55+00 Lt 

Efficiency 

P-50 mm (P-1 -7/8") 

Use Both 

Exclude None 

2.00 

0.00415 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

10.40 

100.00 

2.00 

0.00 

9.12 

0.30 

1.11 

0.07 

0.23 

1.80 

6.99 

1.00 

0.13 

0.55 

0.08933 

1.50 

1.13 

7.89 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for SN Mag 533 Sta 72+69 Rt Combination Inlet In Sag - 1 

Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Throat Incline Angle 

Options 

Calculation Option 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

5/8/2009 8:54:49 AM 

Spread 

P-50 mm (P-1-7/8") 

Horizontal 

Use Both 

3.40 ff/s 

2.00 ft 

0.06 ft/ft 

0.03 ft/ft 

2.00 in 

2.00 ft 

2.00 ft 

3.00 ft 

50 .00 % 

2.40 ft 

0.42 ft 

90.00 degrees 

10.50 ft 

0.33 ft 

0.07 ft 

0.23 ft 

2. 70 ft2 

5.00 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for Flanker N-W Mag 533 -Riggs Sta 72+03 Lt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:25:59 PM 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.10 

0.00455 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

2.40 

84.25 

0.93 

0.17 

6.93 

0.24 

0.67 

0 .07 

0.23 

1.65 

6.99 

1.00 

0.15 

0.68 

0.10449 

1.50 

0.16 

5.74 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster (08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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Worksheet for Flanker N-E Mag 533 -Riggs Sta 73+35 Lt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

2.30 

0.00454 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

2.40 

68.90 

1.58 

0.72 

9.49 

0.30 

1.19 

0.07 

0.23 

1.93 

6.99 

1.00 

0.11 

0.53 

0.08726 

1.50 

0.10 

8.71 

ft3/s 

ftlft 

ft 

ftlft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

4/27/2009 3:26:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for 85 Mag 533 Sta 72+73 Rt Combination Inlet In Sag - 1 

Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Throat Incline Angle 

Options 

Calculation Option 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

5/8/2009 8:57:18 AM 

Spread 

P-50 mm (P-1-7/8") 

Horizontal 

Use Both 

3.20 ft3/s 

2.00 ft 

0.06 ft/ft 

0.03 ft/ft 

2.00 in 

2.00 ft 

2.00 ft 

3.00 ft 

50.00 % 

2.40 ft 

0.42 ft 

90.00 degrees 

9.98 ft 

0.32 ft 

0.07 ft 

0.23 ft 

2. 70 ft2 

5.00 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of 
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Worksheet for Flanker 5 -W Mag 533 -Riggs Sta 72+07 Rt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:27:15 PM 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.00 

0.00454 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

2.40 

86.12 

0.86 

0.14 

6.64 

0.23 

0.62 

0.07 

0.23 

1.61 

6.99 

1.00 

0.1 5 

0.70 

0.10686 

1.50 

0.17 

5.44 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for Flanker 5-E Mag 533 -Riggs Sta 73+39 Rt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:27:38 PM 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

2.20 

0.00458 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

2.40 

69.85 

1.54 

0.66 

9.30 

0.30 

1.15 

0.07 

0.23 

1.91 

6.99 

1.00 

0.12 

0.54 

0.08831 

1.50 

0.11 

8.51 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

w 
ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:28:09 PM 

Worksheet for 9N Mag 533 -Sta 86 + 00 Lt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.50 

0.00609 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.50 

0.00 

7.45 

0.25 

0.76 

0.07 

0.23 

1.97 

6.99 

1.00 

0.11 

0.64 

0.10045 

1.50 

0.78 

7.31 

ft'/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:28:32 PM 

Worksheet for 95 Mag 533 -Sta 86 + 00 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.20 

0.00636 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.20 

0.00 

6.69 

0.23 

0.63 

0.07 

0.23 

1.92 

6.99 

1.00 

0.12 

0.70 

0.10651 

1.50 

0.88 

6.51 

ft'/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:28:56 PM 

Worksheet for 1 ON Mag 533 -Sta 93 + 85 Lt 

Efficiency 

P-50 mm (P-1 -7/8") 

Use Both 

Exclude None 

1.10 

0.00253 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.10 

0.00 

7.87 

0.26 

0.84 

0.07 

0.23 

1.31 

6.99 

1.00 

0.21 

0.62 

0.09737 

1.50 

1.13 

5.02 

ft'/s 

tuft 

ft 

tuft 

tuft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

tus 

tus 

tuft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:29:17 PM 

Worksheet for 1 OS Mag 533 -Sta 93 + 85 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.00 

0.00636 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.00 

0.00 

6.16 

0.22 

0.54 

0.07 

0.23 

1.85 

6.99 

1.00 

0.12 

0.74 

0.11111 

1.50 

0.97 

5.88 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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Worksheet for 11 S Mag 533 -Sta 1 07 + 7 4 Rt 

Project Description 

Solve For 

Input Data 

Discha rge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Loca l Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

1/17/2010 12:27 :12 PM 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.24 

0.00436 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.24 

0.00 

7.37 

0 .25 

0.75 

0.07 

0.23 

1.66 

6.99 

1.00 

0 .15 

0.65 

0 .10103 

1.50 

0 .94 

6 .08 

ft3/s 

ftlft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:59:21 AM 

Worksheet for 125 Mag 533 -Sta 111 + 50 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

2.30 

0.00899 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

98.09 

2.26 

0.04 

8.23 

0.27 

0.91 

0.07 

0.23 

2.52 

6.99 

1.00 

0.07 

0.60 

0.09492 

1.50 

0.56 

10.17 

ft3/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s b0p4.ss p.dJ-eJ 1-o b"s;,., JJS 
ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ftlft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter D epression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 8:59:45 AM 

Worksheet for 135 Mag 533 -Sta 118 + 63 Rt 

Efficiency 

P-50 mm (P-1 -7/8") 

Use Both 

Exclude None 

1.70 

0.00594 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.70 

0.00 

7.90 

0.27 

0.85 

O.Q7 

0.23 

2.00 

6.99 

1.00 

0 .11 

0.62 

0.09715 

1.50 

0.73 

7 .80 

ff'/s 

ftlft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ff'/s 

ff'/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ft/ft 

ft 

ft 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depress ion 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 9:00:01 AM 

Worksheet for 145 Mag 533 -Sta 123 + 71 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.00 

0.00813 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.00 

0.00 

5.81 

0.21 

0.49 

0.07 

0.23 

2.04 

6.99 

1.00 

0.11 

0.76 

0.11423 

1.50 

0.92 

6.22 

ft3/s 

ft/ft 

ft 

ft/ft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ff'/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ft/ft 

ft 

ft 
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Worksheet for 165 Mag 533 Sta 127+94 Rt Combination Inlet In Sag - 1 

Project Description 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Throat Incline Angle 

Options 

Calculation Option 

Results 

Spread 

Depth 

Gutter Depression 

Total Depression 

Open Grate Area 

Active Grate Weir Length 

1/17/2010 2:58 :48 PM 

Spread 

2.10 ft3/s 

2.00 ft 

0.06 ftlft 

0.03 ftlft 

2.00 in 

2.00 ft 

2.00 ft 

3.00 ft 

P-50 mm (P-1-7/8") 

50 .00 % 

4.80 ft 

0.42 ft 

Horizontal 

90.00 degrees 

Use Both 

6.41 ft 

0.23 ft 

0.07 ft 

0.23 ft 

2.70 ft' 

5.00 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:31 :36 PM 

Worksheet for 175 Mag 533 -Sta 136 + 77 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.60 

0.00830 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.60 

0.00 

7.16 

0.25 

0.71 

0.07 

0.23 

2.26 

6.99 

1.00 

0.09 

0.66 

0.10267 

1.50 

0.70 

8.13 

tt•ts 

ftlft 

ft 

ftlft 

ft!ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

tt•ts 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

5/8/2009 9:00:19 AM 

Worksheet for 185 Mag 533 -Sta 143+43 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

0.70 

0.00583 

2 .00 

0.06 

0.02 

0.016 

2.00 

2 .00 

2.00 

3.00 

50.00 

4.80 

100.00 

0.70 

0.00 

5.99 

0.20 

0.44 

0.08 

0.24 

1.60 

6.99 

1.00 

0.13 

0.78 

0.11481 

1.50 

0.68 

4 .83 

ff'/s 

ftlft 

ft 

ftlft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ff'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.1 1.00.03] 
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Worksheet for 19M Mag 532 Type C · Sta 146+62 Rt Median 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

1/17/2010 12:42:34 PM 

Efficiency 

0.70 ft3/s 

0.00520 ft/ft 

142 ft 

0.06 ft/ft 

0.01 ft/ft 

0.016 

640 ft 

2.00 in 

142 ft 

100.00 % 

0.70 ft3/s 

0.00 ft3/s 

10.18 ft 

0.17 ft 

0.57 ft2 

0.07 ft 

0.24 ft 

1.23 ft/s 

0.08602 ft/ft 

1.15 

5.55 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Worksheet for 20M Mag 532 Type C- Sta 151+15 Rt median 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depress ion 

Tota l Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

1/17/2010 12:40:55 PM 

Efficiency 

0.80 ft3/s 

0.00625 ft/ft 

1.42 ft 

0.06 ft/ft 

0.03 ft/ft 

0.016 

6.40 ft 

2.00 in 

1.42 ft 

100.00 % 

0.80 ft3/s 

0.00 ft3/s 

5.94 ft 

0.20 ft 

0.48 ft2 

0.05 ft 

0.21 ft 

1.68 ft/s 

0.11403 ft/ft 

1.22 

5.24 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:34:19 PM 

Worksheet for 21 S Mag 533 -Sta 155+45 Rt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

0.40 

0.00249 

2.00 

0.06 

0.01 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

4.80 

100.00 

0.40 

0.00 

8.32 

0.18 

0.44 

0 .10 

0.26 

0.90 

6.99 

1.00 

0.17 

0.72 

0.10578 

1.50 

1.06 

3.11 

ft3/s 

ft/ft 

ft 

ftlft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ftlft 

ft 

ft 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

4/27/2009 3:34:49 PM 

Worksheet for 225 Mag 206 - Sta 157+33 Rt 

Efficiency 

2.20 ft'/s 

0.00621 ft/ft 

1.42 ft 

0.06 ft/ft 

0.02 ft/ft 

0.016 

12.80 ft 

1.00 in 

1.42 ft 

100.00 % 

2.20 ft'/s 

0.00 ft'/s 

10.30 ft 

0.26 ft 

1.10 ft2 

0.06 ft 

0.14 ft 

2.00 ft/s 

0.05696 ft/ft 

1.05 

12.14 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 
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Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:35:24 PM 

Worksheet for H1W Mag 533 -Sta 19+03 Lt 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

2.90 

0.00542 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

10.40 

100.00 

2.90 

0.00 

10.06 

0.32 

1.33 

0.07 

0.23 

2.18 

6.99 

1.00 

0.09 

0.51 

0.08424 

1.50 

0.86 

10.35 

ft3/s 

ft/ft 

ft 

ft/ft 

ft/ft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft3/s 

ft3/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ftlft 

ft 

ft 
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Worksheet for H1E Mag 533 -Higley Sta 12+85 Rt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depre ssion 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

4/27/2009 3:35:51 PM 

Efficiency 

P-50 mm (P-1 -7/8") 

Use Both 

Exclude None 

1.40 

0.00300 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

7.20 

100.00 

1.40 

0.00 

8.41 

0.28 

0.95 

O.D7 
0.23 

1.47 

6.99 

1.00 

0.17 

0.59 

0.09371 

1.50 

0.95 

5.99 

ft3/s 

ft/ft 

fl 

ft/ft 

ft/ft 

in 

fl 

fl 

fl 

% 

fl 

% 

ft3/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ft/s 

ft/s 

ft/ft 

ft 

ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11 .00.03] 
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Worksheet for H2E Mag 533 -Higley Sta 18+75 Rt 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Local Depression 

Local Depression Width 

Grate Width 

Grate Length 

Grate Type 

Clogging 

Curb Opening Length 

Options 

Calculation Option 

Grate Flow Option 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Splash Over Velocity 

Frontal Flow Factor 

Side Flow Factor 

Grate Flow Ratio 

Equivalent Cross Slope 

Active Grate Length 

Length Factor 

Total Interception Length 

1/17/2010 2:56 :37 PM 

Efficiency 

P-50 mm (P-1-7/8") 

Use Both 

Exclude None 

1.30 

0.00252 

2.00 

0.06 

0.03 

0.016 

2.00 

2.00 

2.00 

3.00 

50.00 

4.80 

98.94 

1.29 

0.01 

8.46 

0.28 

0.96 

0 .07 

0.23 

1.35 

6.99 

1.00 

0.20 

0.58 

0.09341 

1.50 

0.60 

5.52 

ft'/s 

ftlft 

ft 

ftlft 

ftlft 

in 

ft 

ft 

ft 

% 

ft 

% 

ft'/s 

ft'/s 

ft 

ft 

ft2 

ft 

ft 

ftls 

ftls 

ftlft 

ft 

ft 
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27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1 666 Page 1 of 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Project Description 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Roughness Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Width 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Total Interception Length 

4/27/2009 3:20:39 PM 

Worksheet for ES1 Mag 206- Sta 166+75 Rt 

Efficiency 

2.50 ft3 /s 

0.00510 ftlft 

1.42 ft 

0.06 ft/ft 

0.03 ft/ft 

0.016 

22.40 ft 

1.00 in 

1.42 ft 

100.00 % 

2.50 ft'/s 

0.00 ft3/s 

9.82 ft 

0.29 ft 

1.24 ft2 

0.05 ft 

0.13 ft 

2.02 ft/s 

0.06015 ftlft 

1.92 

11 .68 ft 

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03] 
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ARIZONA DEPARTMENT OF TRANSPORTATION 
BRIDGE DRAINAGE SECTION 
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BOX CULVERT CALCULATIONS-Vers 2.02 
04-30-2009 

PROJECT NUMBER TRACS NO. 
PROJECT NAME J~(~:,-1J~R~d--------------------------

-------------

HIGHWAY NAME 
LOCATION/STA=T=I~ON~-----------------------------

***** INPUT DATA ***** 

DESIGNER 
CHECKER --------------
PAGE -----------

SQUARE EDGE CULVERT: HDS-5 CHART 8(2) 
WINGWALL @ 15, 90 Degrees 

2 Barrel- 10.0 FT. Wide x 3 .0 Ft. High 

LENGTH= 50.0 Ft. Entrance Co-eff. (Ke) = 0.5 
SLOPE = 0.0060 Ft./Ft. 
Length*Slope = 0.3000 Ft. 
TOTAL DISCHARGE: 330 Cfs. 
FREQUENCY = 100 Years 

Inlet Invert Elev: 100.00 Ft. 
Allowable Headwater Elev: 105.00 Ft. 
Tailwater Depth= 2.00 Ft. 
Calculated Tailwater Elev: 101.70 Ft. 

HYDRAULIC ANALYSIS ---------------------

INLET CONTROL DATA OUTLET CONTROL DATA 

H = 0.79 Ft. Hw/D = 1.17 
Hw = 3.51 Ft. 

Hw/D = 1. 00 
Hw = 3.01 Ft . Ho= 2.52 Ft. 

** INLET CONTROL GOVERNS ** 

HEADWATER COMPUTATION 

Controling Hw. = 3.51 Ft. 
Design Hw/D = 1.2 
Design HEADWATER Elev. 103.51 Ft. 

Dn = 1.54 Ft. 
De= 2 .04 Ft. 
(Dc+D)/2 = 2.52 Ft. 

Outlet Velocity 9.71 Fps. 
based on depth = 1.70 Ft. 
De to Dn curve. 



1 [xif-+/..J f)t;b,!en CkHu/ 
/) f4~t &,) l. ARIZONA DEPARTMENT OF TRANSPORTATION 

~~~ ( 1 ~ BRIDGE DRAINAGE SECTION 
TRAP. CHANNEL CALCULATIONS-Vers. 2.0 

05-06-2009 
PROJECT NUMBER TRACS NO. 
PROJECT NAME K!AAJ Rli DESIGNER -------
HIGHWAY NAME ~~ CHECKED BY: I 
LOCATION/STAT I ON PAGE -------

1-------------------------
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== > 

Channel Bottom Width (Ft.) =20.00 
Lt . side slope (Horiz. to 1) =3.00 
Rt. side slope (Horiz . to 1) =3.00 
Channel Slope , (F t . /Ft.) =0.0030 
Manning's 'n ' =0.030 

Di scharge (CFS) = 538.2 

Normal Depth (Ft.) = 3.50 
Ar ea of Normal Depth (Sq. Ft.) =106.8 
Normal Depth Ve l oc i ty (Ft./Sec.) = 5.04 

Critical Depth (Ft.) = 2.48 
Critical Depth Velocity (Ft./Sec.) = 7.93 
Critical Slope (Ft./Ft.) =0.010 8 

Sequent Depth - Ft. = 1.66 
Froude Number= 0. 5 5 

De to Dn Table: Subcritcial flow 
I y v E Sf DEL X 

--- - - ----- - -- -- ------- -----
0 2.476 7.925 3.451 0.01079 0.00 
1 2.527 7.722 3.4 5 3 0.01001 -0.00 
2 2.578 7.526 3.458 0.00930 -0.00 
3 2.630 7.339 3.466 0.00865 -0.00 
4 2.681 7.160 3.477 0.00806 -0.00 
5 2.732 6.987 3.490 0.00752 -0.00 
6 2.783 6.821 3.506 0.00702 -0.00 
7 2.834 6.662 3.524 0.00656 -0.00 
8 2.886 6 .509 3 . 543 0.00614 -0.00 
9 2.937 6.361 3.56 5 0.00576 -0. 01 

10 2.988 6.219 3.589 0.00540 -0.01 
11 3.039 6.082 3.61 4 0 . 00507 -0.01 
12 3.090 5.950 3.640 0.00476 -0.01 
13 3.142 5.822 3 . 668 0.00448 -0 .01 
14 3.193 5.699 3.697 0.00422 -0.01 
15 3.244 5.580 3. 7 28 0.00397 -0.01 
16 3.295 5.465 3.759 0.00375 - 0.01 
17 3.346 5.354 3. 7 92 0.00353 -0.01 
18 3.398 5.247 3.825 0 . 00334 -0.01 
19 3.449 5.143 3 . 859 0 . 00315 -0.01 
20 3.500 5.042 3.895 0.00298 -0.01 

X I 
-----
0.00 0 

-0.00 1 
-0.00 2 
-0.00 3 
-0 .01 4 
-0.01 5 
-0.01 6 
-0.02 7 
-0. 02 8 
-0.03 9 
-0.03 10 
-0.04 11 
-0 .05 12 
-0.05 13 
-0.06 14 
-0.07 15 
- 0.08 16 
-0.09 17 
-0.09 18 
-0.10 19 
-0. 11 20 
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() ARIZONA DEPARTMENT OF TRANSPORTATION 
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I 
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BRIDGE DRAI NAGE SECTION 
PIPE CULVERT CALCULATIONS-Vera. 2.1 

04-30-2009 
PROJECT NUMBER ____________________________ __ 
HIGHWAY NAME 
PROJECT NAME-1 .... ((;-V-----,-~fi-1-----------------------

LOCATION/STATIOl\T 

TRACS NO. 
DESIGNER ---------------
CHECKER -----------------PAGE ---------------------

***** INPUT DATA ***** 

Number of Pipes= 4 
Diameter= 2 . 0 Ft. 

Manni ng's 'n'= 0.0130 
Entrance Co-eff. Ke=0.5 

LENGTH = 149.00 Ft. 
SLOPE = 0.0045 Ft./Ft. 
Length*Slope = 0 . 67 Ft. 
TOTAL DISCHARGE = 75.0 Cfs. 
FREQUENCY = 100 Years 

Inlet Invert Elev: 1348.78 Ft. 
Allowable Headwater Elev: 1351.78 Ft. 
Tailwater depth= 1.78 Ft. 
Calculated Tailwater Elev: 1349.89 Ft. 

HYDRAULIC ANALYSIS -----------------------

INLET CONTROL DATA: OUTLET CONTROL DATA: 

Hw/D = 1.39 
Hw = 2.77 Ft . 

Hw/D = 1.51 
Hw = 3.02 Ft. 

***** OUTLET CONTROL GOVERNS 

HEADWATER COMPUTATION 

Controling Hw = 3.02 Ft. 
Design Hw/D = 1.51 

H = 1.90 Ft. 
Ho = 1.78 FT. 

***** 

DESIGN HEADWATER Elev. 1351.80 

Dn = 2.00Ft. 
De = 1.57 Ft. 
(Dc+D)/2 = 1 . 78 Ft. 

Outlet Velocity = 6 . 43 fps. 
based on depth = 1.78 Ft. 
Tailwater. 



I [tJ)~r+ Cr~JYt~ (lJ 

I ~r.k-w £d 
ARIZONA DEPARTMENT OF TRANSPORTATION 

BRIDGE DRAINAGE SECTION 

I 
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BOX CULVERT CALCULATIONS-Vers 2.02 
04-30-2009 

TRACS NO. PROJECT NUMBER 

PROJECT NAME~f~:~;,=i:zJ:========================== DESIGNER ---------------
HIGHWAY NAME 
LOCATION/STA=T=I=o=N-------------------------------

***** INPUT DATA ***** 

CHECKER 
PAGE -----------------

SQUARE EDGE CULVERT: HDS-5 CHART 8(2) 
WINGWALL @ 15, 90 Degrees 

4 Barrel- 4.0 FT. Wide x 2.0 Ft. High 

LENGTH= 139.0 Ft. Entrance Co-eff. (Ke) = 0. 5 
SLOPE = 0.0100 Ft./Ft . 
Length*Slope = 1.3900 Ft. 
TOTAL DISCHARGE: 192 Cfs. 
FREQUENCY = 100 Years 

Inlet Invert Elev : 1365.62 Ft. 
Allowable Headwater Elev: 1368.62 Ft. 
Tailwater Depth= 2.00 Ft. 
Calculated Tailwater Elev: 1366.23 Ft. 

HYDRAULIC ANALYSIS ---------------------

INLET CONTROL DATA OUTLET CONTROL DATA 

Hw/D = 1 . 50 
Hw = 3.01 Ft . 

Hw/D = 1. 00 
Hw = 2.01 Ft. 

** INLET CONTROL GOVERNS ** 

HEADWATER COMPUTATION 

Controling Hw. = 3.01 Ft. 
Design Hw/D = 1.5 

H = 1. 40 Ft. 
Ho= 2.00 Ft. 

Design HEADWATER Elev. 1368.63 Ft. 

Dn = 1.18 Ft. 
De = 1.65 Ft. 
(Dc+D)/2 = 1.82 Ft. 

Outlet Velocity 9 .97 Fps. 
based on depth= 1 . 20 Ft. 
De to Dn curve. 
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STORM DRAIN CALCULATIONS 
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• 

- - - -Riggs Road : Va l Vista Drive to Recker Road 
95% Storm Drain Ca lculations 

Upstream Downstream 
Pipe 

Node Node 

P-1 CB 65 CB 6N 
P-2 CB 6N 0 -1 
P-3 CB 72+03, Lt CB 8N 
P-4 CB 8N CB 85 
P-5 CB 85 0-2 
P-6 CB 72+07, Rt CB 85 
P-7 CB 73+35, Lt CB 8N 
P-8 CB 73+39.Rt CB 85 
P-9 CB 9N CB 95 

P-10 CB 95 0 -3 
P-11 CB 10N CB 105 
P-12 CB 105 0 -4 
P-13 CB 115 J 107+74 
P-14 J 107+74 Oulet 106+ 75 
P-15 CB 125 J 111+50 
P-16 J 111+50 J 107+74 
P-17 CB 135 J 118+61.50 
P-18 J 118+61.50 J 111 +50 
P-19 CB 145 J123+69 .50 

P-20 J123+69.50 J 118+61.50 
P-21 CB HlW J126+36 
P-35 J126+36 J-12 

P-42 J-12 J-13 
P-43 J-13 J123+69.50 
P-31 CB 175 0-10 
P-28 AD 143+56 MH 143+33 
P-29 MH 143+33 J 140+00 
P-30 J 140+00 J 137+40 
P-32 J 137+40 0-11 

P-41 CB 185 MH 143+33 
P-33 CB 215 MH 155+45 

P-34 MH 155+45 MH 154+50 
P-36 MH 154+50 0-12 
P-37 CB 20M CB 19M 
P-38 CB 19M MH 146+62 
P-39 MH 146+62 MH 146+15 
P-40 MH 146+15 0-13 

P-44 CB 7N 0 -14 

P-45 CB 55 0-15 

P-46 CB 45 0-16 

P-47 CB 35 0-17 

P-48 CB 25 0 -18 

P-49 CB 15 0 -19 
0 _ 1:;() ro u110 n _,n 

- - - -
Constructed Slope 

Length (ft) Section Size 
(ft/ft) 

94 18 inch 0.001064 

40 18 inch 0.0025 

63 18 inch 0.00254 
94 18inch 0 .002447 
15 24 inch 0.002667 

63 18 inch 0.00254 

63 18 inch 0.00254 

63 18inch 0.00254 

94 18 inch 0.00883 

13 18 inch 0.002308 

94 18 inch 0.002447 

13 18inch 0.002308 

19 18 inch 0.01 

98 7 X 3 ft 0.00602 

21 18inch 0.009524 

377 7 X 3ft 0.005995 

20 18 inch 0.01 

713 10 X 4ft 0.005989 

20 18 inch 0.01 

508 7x3 ft 0.006024 

10 18 inch 0.01 
54 5 X 3ft 0.005556 

50 7 x 3ft 0.065 

173 7 X 3ft 0.006127 

8 18inch 0.01375 

44 36 inch 0.038864 

346 36 inch 0.005751 

243 36 inch 0.00572 

65 36inch 0.023846 

9.5 18 inch 0.123158 

16 18 inch 0.005 

95 18inch 0.005053 

28 18 inch 0.005 
453 18 inch 0.005011 

60 18inch 0.005 
47 18 inch 0.004894 

33 18 inch 0.005152 

40 18inch 0.0025 

24 18inch 0.005 

39 18 inch 0.005128 

24 18 inch 0.005 

36 18inch 0.005 

30 18 inch 0.079 
11': 1 Q. inr-h ()()()<; 

- - - - - - - - - - -
Total Flow 

Upstream Upstream Hydraulic Downstream Hydrauli c Average 
Downstream Invert 

(cfs) 
Ground Invert Grade Line In Ground 

Elevation (ft) 
Grade Line Velocity 

Elevation (ft) Elevation (ft) (ft) Elevation (ft) Out (ft) (ft/s) 
3.6 1,290.77 1,288.00 1,289.70 1,290.77 1,287.90 1,289.59 2.04 

5 1,290.77 1,287.85 1,289.59 1,291.00 1,287.75 1,289.50 2.83 
1.1 1,304.65 1,301.78 1,304.25 1,304 .52 1,301.62 1,304.25 0.62 
6.8 1,304.52 1,301.62 1,304.25 1,304.49 1,301.39 1,303.85 3.85 

13.2 1,304.49 1,301.29 1,303.85 1,304.50 1,301.25 1,303.80 4.2 
1 1,304.64 1,301.55 1,303.86 1,304.49 1,301.39 1,303.85 0.57 

2.3 1,304.67 1,301.78 1,304.28 1,304.52 1,301.62 1,304.25 1.3 
2.2 1,304.63 1,301.55 1,303.88 1,304.49 1,301.39 1,30 3.85 1.24 
1.5 1,309.98 1,306.96 1,308.02 1,310.04 1,306.13 1,30 8.01 4.03 
2.7 1,310.04 1,306.03 1,308.01 1,310.00 1,306.00 1,308.00 1.53 
1.1 1,315.41 1,311.36 1,313.68 1,315.04 1,311.13 1,313.67 0.62 
2.1 1,315.04 1,311.03 1,313.67 1,315.00 1,311.00 1,313.66 1.19 
1.2 1,323.71 1,319.00 1,321.00 1,324.00 1,318.81 1,321.00 0.68 
9.1 1,324.00 1,316.37 1,321.00 1,323.70 1,3 15.78 1,321.00 0.11 
2.3 1,326.23 1,321.75 1,322.32 1,326.50 1,321.55 1,322.04 4.68 

7.9 1,326.50 1,318.63 1,321.00 1,324.00 1,316.37 1,321 .00 2.2 

1.7 1,331.07 1,325.75 1,326.24 1,331.50 1,325.55 1,325.96 4.37 

5.6 1,331.50 1,322.90 1,323.11 1,326.50 1,318.63 1,321.00 2.89 
1 1,334.09 1,329.75 1,330.12 1,334.50 1,329.55 1,329.86 3.75 

3.9 1,334.50 1,325.96 1,326.04 1,331.50 1,322.90 1,323.11 1.67 
2.9 1,336.92 1,331.00 1,331.65 1,335.00 1,330.90 1,331.46 5.08 
2.9 1,335.00 1,330.57 1,330.71 1,336.00 1,330.27 1,330.40 2.16 

2.9 1,336.00 1,330.27 1,330.34 1,336.00 1,327.02 1,327.05 3.04 
2.9 1,336.00 1,327.02 1,327.09 1,334.50 1,325.96 1,326.04 1.49 

1.6 1,341.32 1,337.61 1,338.09 1,341.82 1,337.50 1,337.89 4.81 

0 1,346.24 1,342.70 1,342.70 1,347.70 1,340.99 1,341.13 0 
0.7 1,347.70 1,340.95 1,341.13 1,344.50 1,338.96 1,339.14 2.05 

0.7 1,344.50 1,338.93 1,339.11 1,343.70 1,337.54 1,338.88 2.05 
0.7 1,343.70 1,338.70 1,338.88 1,342.00 1,337.15 1,337.28 3.37 

0.7 1,345.47 1,342.12 1,342.43 1,347 .70 1,340.95 1,341.10 8.13 
0.4 1,353.14 1,349.70 1,349.94 1,354.41 1,349.62 1,349.86 2.24 

0.4 1,354.41 1,349.62 1,349.86 1,354.36 1,349.14 1,349.38 2.25 

0.4 1,354.36 1,349 .14 1,349.38 1,354.20 1,349.00 1,349.23 2.24 
0.8 1,350.84 1,345.97 1,346.30 1,348.08 1,343.70 1,344.16 2.75 
1.5 1,348.08 1,343.70 1,344.16 1,349.31 1,343.40 1,343.86 3.29 
1.5 1,349.31 1,343.40 1,343.86 1,349.10 1,343.17 1,343.63 3.27 
1.5 1,349.10 1,343.17 1,343.63 1,349.00 1,343.00 1,343.45 3.33 

2 1,293.78 1,291.60 1,292.23 1,294.50 1,291.50 1,292.03 2.77 

1.5 1,288.70 1,279.25 1,279.71 1,288.50 1,279.13 1,279.59 3.29 

1.3 1,286.61 1,277.36 1,277.79 1,286.50 1,277.16 1,277.58 3.19 
1.4 1,284.35 1,274.25 1,274.69 1,283.00 1,274.13 1,274.57 3.23 

1.2 1,282.25 1,273.24 1,273.65 1,280.00 1,273.06 1,273.47 3.09 
0.7 1,280.56 1,276.00 1,276.31 1,281.00 1,273.63 1,273.79 6.96 
1 Ll 1 <<Q <;() 1 <<c; nR 1 <<<; <;? 1 <Lin nn 1 <<c; nn 1 <<<; LILI < ?< 
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EAST MARICOPA FLOODWAY 

CONCENTRATION POINT 

CHS 

EAST MARICOPA FLOODWA Y 

CONCENTRATION POINT 

RIGGS 

EAS T MARICOPA FLOODWAY 

CONCENTRATION POINT 

HUNTN 

T2S 
T3S 

HUNT S 
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RW9 

EJ 

RWSS 
OUT 

HEC-1 SCHEMATIC 
DIAGRAM 

N 
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PLATE 1 
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SNQ6AL Tl. OUT 
l 11-**tr't<-1t *********tr*********..:rtrtrtr1r*********** ** * * ** tr *** ** * * * * tr 11: * tr * ** ** tr * * * * * ***** * * * 

1 

. . 
FLOOD HYDROGRAPH PACKAGE (HEC-1) 

JUN 1998 
VERSION 4.1 

U.S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 

RUN DATE 07MAY09 TIME 13 : 46 : 03 

DAVIS, CALIFORNIA 95616 
(916) 756- 1104 

11: * * tr * * 11: * * * * * * * * * * * * * * * *** ** * * * *., 1t * * tr * tr "'"* * * * * * * flf* * * * * tr * ** * ** * * ** * * * * ** * * * 1l: * *** ** * 

X X )()()()()()()( XXX XX X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X )()()()()()()( xxxxx XXX 

THIS PROGRAM REPLACES All PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEC1DB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF - AMSKK - ON RM- CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : OAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION , DSS :WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE : GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

LINE 

55 
56 
57 
58 
59 
60 
61 
62 

HEC- 1 INPUT 

ID ...... . 1 ....... 2 ...... . 3 . .. . . . . 4 .. . .... 5 ... .. .. 6 .. . . ... 7 .. . ... . 8 ...... . 9 ..... . 10 

IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
ro 
ro 
ID 
ID 
ro 
ro 
ID 
ID 
m 
ID 
ID 
m 
ro 
ID 
ro 
ID 
m 
m 
ro . 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

*fl * * * ** tr 1t * tr 1dt ** * * * * * * *"' * * ** * * * * * * * v * * tr tr * * * * * * * * * * * * * tr * ** * * * ** * * * ** tr * * *** ** tr * * 
RIGGS ROAD WIDENING PROJECT, VAL VISTA DRIVE TO RECKER ROAD. PLUS 1/4 MILE 
SECTION OF HIGLEY ROAD TO THE SOUTH OF RIGGS ROAD . 
FILENAME SNQ6AL Tl. OAT 
J2 PROJECT ID 08.021 7 
100-YEAR, 6-HOUR STORM (FCDMC - METHODOLOGY) 

REVISED 05-01 -2009 
-SIMPLIFIED MODEL , INCLUDED ONLY RELEVANT BASINS THAT IMPACT THE PROJECT 
- UPDATED BASIN W9 & Wl0 LG AND UC CARD TO CURRENT CONDITIONS 
- ADDED BASIN 22 
- ADDED FLOW SPLITS FOR BASINS W13A & SA06 

* ** * * * * tr ** * ** * ** * * * ** 'f::tr * * * * * * * * *******'It**** tr * * * * * * * * * *** *'* * * * ~ * * * * * ~ * * * * * * * * ~ 

RIGGS PAVILION MODEL 
SEVILLE DEVELOPMENT MODEL REVISED TO ADDRESS CHANGES OUT TO DEVELOPMENT*** 
EAST AND SOUTH OF RIGGS PAVILION PROJECT SITE 09-28-2007 
(FILE i .d. RP - 100-6Prel.DAT 

* * * * * ** * * * * ** ** * * * * * * ** * * * * * * * * * * * * ** * * * ** * * * * * * * * ** * * * * * * * ** * * * * 1r ** **** ** * * * 
ENTELLUS MODEL REVISED FOR RE - ROUTED FLOWS DUE TO DEVELOPMENT OF SEVILE 
@ HIGLEY & CHANDLER HEIGHTS ROADS. REVISIONS WERE CONFINED TO RUNOFF 
FROM DRAINAGE BASIN W ONLY WHERE THESE FLOWS IMPINGE UPON THE SEVILLE 
DEVELOPMENT . CMX GROUP INC . , 5-30-2000 (FILE I. 0. SNQ6REV2. OAT) 

THIS IS A MODEL FOR 100- YR 6 - HR PROPOSED CONDITINOS WITH SEVILLE 
REVISED 1 -20-2000 TO INCL UDE SITE AREA BETWEEN !64TH ST. & HIGLEY RD 
REVISED 5-11-2000 TO MODIFY THE DRAIANGE AREAS WllA, WllB, WllC, WllD & WA 
WITH CHANNEL ROUTINGS 
REVISED 5 - 22-2000 TO INC LUDED AREAS W15 & W20 AND Wl4, W13 & W21 AS OFF­
SITE AREAS NEAR SW CORNER OF SITE FOR FLOWS ALONG SOUTHERN BOUNDARY OF 
PARCELS 38A & 38B, PLUS FLOWS IN EXISTING CHANNEL SOUTH OF, AND PARALLEL 
TO RIGGS RD. 
REVISED RTIMP FOR Wll, W12, W16, W17, Wl8, W19 TO 30% FROM 0% 
REVISED RET. VOLUMES FOR Wll , Wl2, Wl6, W17 , Wl8 & Wl9 (USE VOL "PROVIDED" 
PER THE ONSITE ORAINGE REPORT BY CMX) 
CHANNEL DESIGN FOR CHANDLER HEIGHTS BETWEEN POWER RD AND RECKER ROAD WILL 
STIMULATE EXISTING FLOW OVERTOPPING CONDITIONS 
CHANNEL DESIGN FOR CHANDLER HTS BETWEEN RECKER RD TO HIGLEY RD WILL BE 
DESIGNED FOR CHANDLER HTS BETWEEN RECKER RO TO HIGLEY RD WI LL BE 
DESIGNED WITHOUT OVERTOPPING FLOWS 
CHANNEL DEIGN FOR CHANDLER HTS BET HIGLEY RO & 164TH ST WILL BE DESIGNED 
TO SIMULATE FLOW OVERTOPPING CONDTIONS 

1r ** * * * ** * * * * * ** * *** * ** * * * * * * * * * * * * * * 1r * ** * * * ** * * 1r ** * * * ** ** ** ** * 1r * *1r 1r * * *** ** * * * 
*** ** ***** * * * *** *** ** * ** * * * ** 1r * * ~ * * * * ** * * * * * * * * * * * * *****it****************** 1r 1r 

SONOQUI WASH FLOODPLAIN DELINEATION STUDY 
100-Yea r 6-hour Storm 
First Run oate February 10- 1998 

~~~I~~~~ Ma~~h i8=~~~~ 
REVISION CHANGES: 

Basins E1 and E2 changed From Clark UH to S-g raphs •• 
Changed method of Rai l road culvert flow calculations** 

HEC-1 INPUT 

ID .. ..... 1 .. . .... 2 ... ... . 3 ....... 4 .... .. . 5 ...... . 6 .. .. ... 7 .... . .. 8 . ..... . 9 ...... 10 

ID ** Applies to structures RRWl , RRW2 and RRW3 
ro ** See note prior to structure RRWl 
ID ** Extended x-section for structure RRW3 
ID •• Entellus, Inc. Fi le SNQ6 . DAT 
IO ** * * **** * * * * * * ** ** * * * * * * * ** * * ** * * ** ** *** * * * * * * * * * ** * * * * * *** ** * * * ** * * * ** * * * ** * 
ID * * * * * *** * ** * * * * * "'* * ** *** *** * * *** * ** * * *** * ** "'* * ** *** * * * * * *** * * * * * * * ** * *** ** * * * 
ID 
!D DDM MCUHPl sonoqui was h f l oodplai n De l ineation Study 

Page 1 

PAGE 

PAGE 2 
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1 

63 
64 

65 
H 
~ 
~ 
~ 
ro 
71 
n 
73 
~ 
75 
n 
77 
n 
~ 
w 
n 
~ 
~ 
u 
M 
H 

87 
88 
89 
90 
91 
92 
9 3 

LINE 

94 
95 
96 
97 

98 
99 

100 
101 
102 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 

114 
115 
116 
117 
118 
119 

1 20 
1 21 
1 22 

IT 
IO . 01APR97 

SNQ6AL Tl.OUT 

600 

*DIAGRAM 
• ///1/ll//l/ll/lll////ll/////ll////ll//l/ll////ll////ll////////ll///1/ll/l/ll/l 
• Il l Ill II Ill Ill II Ill Ill I I Ill Rainfall Distribution// II I II Ill Il l II I II I I Ill I Ill I I 
• /l/ll/lll/lll//lllll/ l l l lllll/lll / lll / l l /lll//ll l ll/// // llll/ / lll//ll/llll/l/l 
IN 15 
JD 3.04 0.01 
PC .000 .008 
PC .087 .099 
PC .962 .972 
JD 3 . 0 2 0.50 
JD 2 . 98 2.80 
PC .000 .009 
PC .087 .100 
PC . 950 .963 
JD 2.80 16 . 0 
PC .000 .015 
PC . 135 .152 
PC . 946 . 960 
JD 2 .46 90 . 0 
PC .000 .021 
PC . 179 .201 
PC .927 .945 

.016 

. 118 

. 983 

.016 

.120 

. 975 

.020 

.175 

. 973 

.035 

. 232 

.964 

.025 

.138 

.991 

.0 25 

. 163 

. 988 

. 030 

. 222 

.987 

.051 

. 281 

. 982 

. 033 

. 216 
1.000 

. 034 

. 252 
1.000 

.048 

. 304 
1.000 

.071 

. 364 
1.000 

JD 1.73 500 . 0 
PC .000 . 0 24 .043 . 059 .078 
PC .212 .239 .271 .321 . 408 

. 041 

. 377 

. 042 

.451 

. 063 

.472 

.087 

. 500 

.098 

. 515 

. 050 

. 834 

. 051 

.694 

.076 

. 670 

.105 

. 658 

.119 

.627 

. 058 

.911 

.059 

. 837 

.090 

. 796 

. 1 2 5 

. 773 

.141 

. 735 

.066 

. 931 

.067 

.900 

.105 

. 868 

.14 3 

.841 

.162 

. 814 

. 074 

. 950 

.076 

.938 

. 119 

. 912 

.160 

. 888 

. 186 

.864 
PC . 907 .930 . 954 .977 1.000 
• /ll/ll l/ /lllll///lllll////lll l l l l l l // / lllll / /l l lll/ll//l ll//ll///ll / lll//11111 
* I l l II I I I Ill I I I I I Ill Ill I I II I End Distribu tion I I I I I I I II II Ill I ll I I I II I I II I IIIII I 
* /lll// ll//l ll////11/l/l l / l ll/ll/lll /lll l l / / llll/ll l /ll/ l lll/l l ll / l/ l ll///lll// 

.,. * * * * * * * ** ** * * ** ** * *.,. * * * * * * * * * * * * ** * * * * *.,. ** * ** ** * * * * * * * * * * * * * * * * * ** ** * *.,. * * * * * * 
* **'fl******************* Bas in w9 ~d•**..::**"'"''"'rt•* * ******* * ** * * -~* *t!r**.,.******* 
* * * * * * * ** *** * * * ;'r* *** * * * * * * * * * v * * * * * * * ** * * * ** ** * ** * * * * * * * * * * * * * * * * *** * ,., * * * * * * * * * 
* ODM ***** Updated 

KK W9 
KM SUB - BASIN W9 
KM 6- HOUR RAI NFALL, PATTERN NO. 1.02 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 993 
KM L = 1.49 Kb = .038 Adj. Sl ope= 45.0 
KM UPDATED GREEN AMPT PARAMETERS TO VERY LOW DENSITY RESIDENTIAL 
BA . 516 

HEC- 1 INPUT 

ID . . ..... 1 . .. .. .. 2 . . . .... 3 ... .. . . 4 . . ..... 5 . ...... 6 .. . ... . 7 ..• . . .. 8 . . .. .. . 9 . . . . . . 10 

LG 
uc 
UA 
UA . 

. 30 
. 646 

0 
100 

. 2 5 
. 4 57 

5 

4 30 

16 

.40 

30 

5.000 

65 77 84 90 94 97 

* r r r r r r rr rr r r r r r r rrr r r r rr r r r r r r rr r r r r r r r r rrr r r rr r r r r r rr r r rrr r r r rr r r r r r r r rr rr rr r 
* RR r rrrrrrrrrrrrrrrrrrrrr Routi ng R- W9 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
* rrr Route W9 to wlO 
* rrr Field typical section - s heet flow across field rrr 
~ r r r rr r rr rrr r rr r r rrr rrr r r rr r rrr r rr r r r rrr r r r r r rr r r r rr r r r r r rrrrr r r r rr r rr r r r r r r r r r 
~ DDM ***** Preserved ***** 

KK 
RS 
RC 
RX 
RY . 

RW9 
1 

0.015 
0 
6 

FLOW 
0.025 

0 
4 

0 . 015 
66 

4 

2640 . 005906 
82 98 

0 0 
114 

4 
116 

4 
116 

6 

* * * * * * * * * *** * ~* * ~ * ** *** * * ** * *** * * *"*"* *"* "f.r "f.r * "f.r ** ** * * * * * * * ** * * *** * * * * * * ** ** * * **** ** * 
* *****************1l**** Basin WlO * * 'ir * "'* * ** * * * *** * * * ** 1l1l * ** ** * ** ** * *** ** * 
* ****-it* -it*************** i:d: ** ** * * * * * ** ** * * * * ** * * u * * * * * *** * * * ** * * * * * ** * * * * * * *** ** * 

DDM •• ... updated 

KK W10 
KM SUB - BASIN W10 
KM 6- HOUR RAIN FALL , PATTERN NO. 1. 01 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 993 
KM L = 1.14 Kb = .071 Adj. Sl ope = 62.0 
KM UPDATED GRE EN AMPT PARAMETERS TO VE RY LOW DENSITY RESIDENTIAL 
BA . 513 
LG .30 . 25 4 . 3 .4 5.000 
uc . 708 .409 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 . 
KK RETAIN 
KM 50YR- 24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GILBERT 
KM USED AN AV ERAGE C = 0.60 FOR 16. 7AC DEVELOPED LAND 
DT RETDIV 2 . 5 
DI 0 10000 
~ 0 10000 

KK 
KM 
HC . 

HC9 - 10 
COMBINE BASIN 9 & 10 

2 

* r r r r r r r r rrr r rr rr r r r rr r rr rr r rr r r r r r r r r rr r rrr rr r rr rr r rrr r r r rr rrr r r rrr r r rrr rrr rrr 
* rrrrrrrrrrrrrrrrrrr r rr Routing RWlO rrrrrrrrrrrrrrrrrrrrrrr r rrrrrrrr 
• rr r Route Fl ow from HC9- 10 to BASIN 14A rrr 
* rrr Field t ypi cal section -- sheet flow across field rrr 

r r r r r r rr rrr r rr r r rr r r r r rr rrr rrr r r r rr r rr r r r rr r r rr r r r r rrr r r r rr rr r rr rrr rr rrr rrr rr r 
Page 2 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

1 

LINE 

123 
124 
125 
126 
127 
128 

129 
130 
131 
132 
133 
134 
135 

136 
13 7 
138 
139 
140 
141 

142 
143 
144 

145 
146 
147 
148 
149 
150 
151 
152 

153 
154 
15 5 
156 
157 
158 
159 

LI NE 

160 
161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
1 7 2 
173 
174 

175 
176 
177 
178 
179 
180 
181 

182 
183 
184 
185 
186 
187 
188 

189 

7 DDM :r.. :er~•* Preserved ***** 
SNQ6AL Tl. OUT 

HEC-1 INPUT 

ID . ... .. . 1 . . . ... 2 . . . .... 3 .... . . . 4 . .. . .. . 5 . . .... . 6 . ... . .. 7 ....... 8 .... .. . 9 .. . ... 10 

KK 
KO 
RS 
RC 
RJ( 

RY . 
KK 
KM 
BA 
LG 
uc 
UA 
UA . 

RW10 

1 
0 .015 

0 
6 

W14A 
OFFSITE 
. 250 

. 35 
.488 

0 
100 

KK RETAIN 

FLOW 
0 .025 

0 
4 

0.015 
66 

4 

21 

2640 . 005906 
82 98 
0 0 

114 
4 

116 
4 

AREA SOUTH OF RIGGS RD . & EAST OF HIGLEY RD . 

. 35 
.2 73 

5 

4. 3 

16 

.400 

30 

.000 

65 77 84 

116 
6 

90 

KM 50YR-24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GILBERT 
KM c~O . 60 FOR 130AC DEVE LOPED 19.5 ac-ft 
DT RETDIV 19 . 5 
or 0 10000 
~ 0 10000 

KK HCW14A 
KM COMBINE BASIN W9, W10 & 14A 
HC 2 . 

RW14A 

94 

KK 
KM 
KM 
KO 
RS 
RC 
RJ( 

RY 
* 

RE- ROUTE COMBINED HYDROGRAPH IN "LOOP RD. " PLUS TRAP CHN TO HIGLEY RD. 
THEN IN HIGLEY RD. PLUS TRAP CHN. TO INTERSECTION OF CHANDLER HGTS. RD . 

KK 
KM 
BA 
LG 
uc 
UA 
UA 

1 
0.015 

0 
6 

Wl3A 
OFFSITE 
.159 

. 35 
.488 

0 
100 

FLOW 
0. 025 

0 
4 

0.015 
66 

4 

21 

79 20 .0047 76 
82 98 

0 0 

AREA SOUTH OF AR EA W14B 

. 35 
. 273 

5 

4. 3 

16 

.400 

30 

.000 

65 

HEC - 1 INPUT 

114 
4 

77 

116 
4 

84 

116 
6 

90 94 

97 

97 

ID . . . .. •. 1 .. . .... 2 .. .... . 3 ....... 4 ..... . . 5 . ... . . . 6 . ...... 7 . . . .•. . 8 ..... . . 9 ...... 10 

KK W13AN 
KM DIVERT FLOW 
KM 47 CFS VIA 2- 24 " RCP 
KM 47 MINUS BASIN W13A Q x 50% FLOW SPLIT = 39% FLOW TO THE WEST 
OT SNTW 
or 0 100 1000 
~ 0 39 390 

13A- 14 KK 
KM 
KM 
KO 
RS 
RC 

RX 
RY . 

ROUTE FLOW NORTH WEST TO MEWS RD, THEN WEST ALONG MEWS TO HIGLEY THEN 
NORTH TO RIGGS ROAD 

3 
0.03 
100 
2 . 5 

FLOW 
0.03 

102 
2 

0.03 
106 

1 

4506 
110 

0 

21 

0.0039 
120 

0 
124 

1 
128 

2 
130 
2. s 

* * * * 11' * * * * 1t** * ** ** * ** fc** ** ** * ** .:t * * * * * * ** * * * ** * ** ** *" * * * * 11' * tt **'It 'It * * ****'!\"*** 1r *** 11'1t '11- * 

KK 
KM 
BA 
LG 
uc 
UA 
UA . 
KK 
KM 
BA 
LG 
uc 
UA 
UA . 
KK 

Basins SAOl to SA06 Taken from HEC-1 model found in t he draian~e report 
titled "chandler J un ior High school Prelimianry Draiange Study 
This portion of the HEC-1 model was developed by Eire & Associates 

~~;* *~;~~:~;~* f~~*~;!; ~~~~~~~~;;*~~~!~;;~i~~*:~~*;~:~~!;~* ~;~~~! *~i~~ ~!;**** 

SA03 
OFFSITE 
. 058 

. 35 
. 342 

0 
100 

SA04 
OFFSITE 
.008 
.35 

.229 
0 

100 

SA0 5 

AREA 

.35 
.348 

3 

AREA 

.35 
. 385 

3 

3.95 

3. 95 

.48 

8 

.48 

8 

0 

12 

12 

Page 3 

20 

20 

43 75 90 

43 75 90 

96 

96 
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I 
I 
I 

SNQ6AL Tl. OUT 
190 KM OFFSITE AREA 
191 BA .050 
192 LG . 35 . 35 3. 95 . 48 0 
193 uc . 329 .341 
194 UA 0 3 5 8 12 20 43 75 90 96 

195 UA 100 

I 
* 

1 HEC - 1 INPUT PAGE 6 

LINE ID . ...... 1 ....... 2 .. ..... 3 ... . . .. 4 . ...... 5 ....... 6 . . . . ... 7 . . . .... 8 .. ..... 9 . . ... . 10 

196 KK 03to01 

I 
19 7 KM ROUTE CP03 TO CP01 THROUGH 2-36" SMOOTHBORE PIPES 
198 RS 1 STOR 
199 sv 0 0.02 0.03 
200 SE 0 1.5 3 
201 ~Q 0 42 84 

I 
202 KK CP01 *COMBINES SA03, SA04, &SA05* 
203 KM 
204 HC . 
205 KK Olto02 
206 KM ROUTE CP01 TO CP02 THROUGH 3- 36" SMOOTHBORE PIPES 

I 
207 RS 1 STOR 
208 SV 0 0 . 02 0 . 03 
209 SE 0 1.5 3 
210 ~Q 0 80 160 

211 KK OS09 BASIN 
212 BA 0.002 

I 
213 LG 0 . 00 0 . 25 3. 95 0.40 99 
214 uc 0.133 0 . 331 
215 UA 0 5 16 30 65 77 84 90 94 97 
216 UA 100 . 
217 KK CP02 *COMBINES 0509 & CP01 * 

I 
218 HC 2 

* 

219 KK OS07 'li"QNSITE DRAINAGE BASIN #7 * 

220 BA 0.006 
221 LG 0.04 0 . 25 3 . 95 0.47 79 
222 uc 0.175 0. 205 

I 
223 UA 0 5 16 30 65 77 84 90 94 97 
224 UA 100 

* 
225 KK 08to10 
226 R5 1 FLOW 0 
227 RC . 03 .03 .03 70 .1 

I 
228 RX 990 992 996 999.9 1000 . 1 1004 1008 1010 
229 RY 2 . 5 2.0 1.0 0 0 1.0 2 . 0 2. 5 

* 
230 KK 0503 * ONSITE DRAINAGE BASIN #3 * 
231 BA 0.002 
232 LG 0.00 0. 25 3. 95 0.40 99 

I 
233 uc 0 . 108 0.158 
234 UA 0 5 16 30 65 77 84 90 94 97 
235 UA 100 

* 
1 HEC-1 INPUT PAGE 7 

LINE ID . ...... 1 . ..... . 2 ... . . . . 3 . . ..... 4 ....... 5 ... .. .. 6 ....... 7 .. , ... . 8 ... . . .. 9 ...... 10 

I 236 KK 09to10 
237 RS 1 FLOW 0 
238 RC .03 .03 .03 70 .1 
239 RX 990 992 996 999.9 1000.1 1004 1008 1010 
240 RY 2. 5 2.0 1.0 0 0 1.0 2.0 2 . 5 . 

I 241 KK OS11 *ON5ITE DRAINAGE BASIN #11* 
242 BA 0.009 
243 LG 0 . 14 0.25 3. 95 0. 65 30 
244 uc 0. 254 0. 274 
245 UA 0 5 16 30 65 77 84 90 94 97 
246 UA 100 

I 
. 

247 KK OS01 BAS IN 
248 BA 0.002 
249 LG 0.00 0. 25 3 . 95 0 . 40 99 
250 uc 0.171 0. 574 
251 UA 0 5 16 30 65 77 84 90 94 97 

I 
252 UA 100 . 
253 KK OS02 BASIN 
254 BA 0.002 
255 LG 0 . 20 0.25 3. 95 0 . 76 0 

I 
256 uc 0.138 0.149 
257 UA 0 5 16 30 65 77 84 90 94 97 
258 UA 100 . 
259 KK CP10 *COMBINES 0501, 0503 . 0507 I & OSll * 
260 HC 5 

I 
Page 4 

I 



I 
I 
I 

SNQ6ALTl.OUT 

261 KK BAS-A2 
262 KM • FIRST FLUSH BASIN FOR OS02, OSlO, OS07 & OS03 * 
263 RS 1 STOR 
264 SA . 436 .531 . 635 . 635 

I 
265 SE 0 1.5 3 3. 5 
266 ~Q 0 0 0 50 

267 KK OS08 0 0NSITE DRAINAGE BASIN #8* 
268 BA 0.004 
269 LG 0 . 04 0. 25 3. 95 0.47 80 

I 
270 uc 0.138 0.175 
271 UA 0 5 16 30 65 77 84 90 94 97 

272 UA 100 . 
1 HEC- 1 INPUT PAGE 8 

LINE ID . .. ... . 1 . ..... . 2 ..... .. 3 . . ..... 4 . . ... . . 5 . ...... 6 .. . .... 7 ....... 8 . ...... 9 ... . . . 10 

I 273 KK SAto12 • ROUTE OS08 TO CP12* 
274 RS 1 FLOW 0 
275 RC . 03 .03 . 03 70 . 1 
276 RX 980 985 990 999.9 1000. 1 1010 1015 1020 

277 RY 1.2 0.6 0 0 0 0 0.6 1.2 . 
I 278 KK OS04 BASIN 

279 BA 0.002 
280 LG 0.10 0. 25 3 . 95 0. 59 47 
281 uc 0.150 0 . 206 
282 UA 0 5 16 30 65 77 84 90 94 97 

283 UA 100 

I 
. 

284 KK CP12 *COMBINES OS08 & OS04 * 
285 HC 2 . 
286 KK BAS - B2 

I 
287 KM • FIRST FLUSH BASIN FOR OS08 & OS04* 
288 RS 1 STOR 
289 SA .054 .091 .136 .136 
290 SE 0 1.5 3 3 . 5 
291 ~Q 0 0 0 50 

I 
292 KK OS12 BASIN 
293 BA 0 . 010 
294 LG 0.16 0 . 25 3. 95 0.69 20 
295 uc 0.333 0. 348 
296 UA 0 5 16 30 65 77 84 90 94 97 

297 UA 100 . 
I 298 KK BAS - C 

299 KM *FIRST FLUSH BASIN FOR OS12* 
300 RS 1 STOR 
301 SA .077 .128 . 188 .188 
302 SE 0 l.S 3 3 . 5 
303 ~Q 0 0 0 50 

I 304 KK SAtoll *ROUTE OS12 TO CPll* 
305 RS 1 FLOW 0 
306 RC .03 . 03 . 03 160 . 019 
307 RX 990 992 996 999.9 1000.1 1004 1008 1010 
308 RY 2 . 5 2 . 0 1.0 0 0 1.0 2 . 0 2. 5 . 

I 1 HEC-1 INPUT PAGE 9 

LINE ID ...... . 1 . ...... 2 .. .. . .. 3 ....... 4 .. . .. . . 5 ... . . .. 6 .. ... .. 7 .. . .... 8 .. ..... 9 . . .... 10 

309 KK DUMMY 
310 KM DUMMY DUMMY HC 

I 
311 HC 2 . 
312 KK OS06 BASIN 
313 BA 0.005 
314 LG 0 . 16 0 . 25 3.95 0 . 69 19 
315 uc 0. 588 o. 719 

I 
316 UA 0 5 16 30 65 77 84 90 94 97 

317 UA 100 . 
318 KK BAS06 
319 KM v RETNETION BASIN IS ENTIRE AREA OF 0506* 
320 RS 1 STOR 

I 
321 SA 3. 3 3. 3 3 . 3 
322 SE 0 0. 5 1.0 
323 ~Q 0 0 50 

324 KK OS05 BASIN 
325 BA 0 . 001 

I 
326 LG 0.10 0. 35 3 . 95 0 . 40 0 
327 uc 0 . 150 0. 533 
328 UA 0 5 16 30 65 77 84 90 94 97 

329 UA 100 . 
330 KK CP14 • cOMBINES OS05 &oS06* 

Page 5 
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I 
I 
I 331 

332 
333 
334 

I 
335 
336 
337 
338 

I 
339 
340 
341 

1 

I 
LINE 

342 
343 
344 
345 

I 
346 
347 

348 
349 
350 

I 
351 
352 
353 
354 

I 
355 
356 
357 
358 
359 

I 
360 
361 

362 
363 
364 

I 
365 
366 
367 

368 
369 

I 370 
371 
372 
373 
374 
375 

I 
LINE 

I 376 
377 
378 
379 
380 
381 

I 
382 

383 
384 
385 

I 
386 
387 
388 
389 

I 
390 
391 
392 
393 
394 
395 
396 

I 
I 

HC . 
KK 
KM 
BA 
LG 
u c 
UA 
UA 
* 

SA06 
OFFSITE 
.082 

.44 
. 733 

0 
100 

AREA 

. 29 
.867 

3 

3. 95 .62 

8 

SNQ6AL Tl. OUT 

12 20 43 75 

KK RCSTW 
KM RECALL WEST FLOW SPLIT FROM INTERSECTION OF 172 ST & SANTAN BLVD. 
DR SNTW 
* 

HEC- 1 INPUT 

90 96 

ID .. .. ... 1 ....... 2 .. .. ... 3 ....... 4 . .. .... 5 .. ... . . 6 ...... . 7 ..... . . 8 ... .. .. 9 ...... 10 

KK SNTW-7 
KM 
RS 2 FLOW 
RC .045 .03 
RX 988 990 
RY 2 1.5 . 
KK SA07 
KM OFFSITE AREA 
BA .077 
LG .41 
uc . 675 
UA 0 
UA 100 
* 

KK 05to11 
RS 1 
RC .03 
RX 990 
RY 2. 5 . 

.31 
.811 

3 

·ROUTE CPOS 
FLOW 

.03 
992 
2.0 

0 
.03 1056 .0091 
994 998 1002 
1.8 0 0 

3. 95 . 57 

5 8 12 

(SA07) TO CP11 
0 

. 03 
996 
1.0 

595 
999.9 

0 

. 0083 
1000 . 1 

0 

1006 
1.0 

20 

1004 
1.0 

KK CP11 • cOMBINES SA06, SA07, OS12, CP12 & CP14 * 
HC 5 . 

1008 
3. 5 

43 

1008 
2.0 

1010 
2.0 

75 

1010 
2. 5 

KK BAS-B 
KM * RETNETION BASIN FOR S UBAREAS OF CPll DRAINED BY 2- 36" PIPES* 
RS 1 STOR 
SA .40 .52 .64 
SE 0 1. 5 3 
~Q 0 65 130 

KK CP06 *COMBINES CP02, CP1, CP10* 
HC 3 . 

90 

KK 
KM 
RS 
SA 
SE 

BAS-A 
*RETNETION BASIN FOR SITE DRAINED BY 3 SILTED 36"PIPES AND BY OVERTOPPING* 

~Q 

1 STOR 
.101 .168 

0 1. 5 
0 0 

. 243 
3 

10 

. 243 
4 

18 

. 243 
5 

250 

* * * * v * * * * * *** * * * *"" 2 * * * * *** * ** * * * * * * * * * * * ** * * * ** * * * *** * * *** * * * ** *** * 
H EC-1 :[NPUT 

96 

ID ... .1. ..... . 2 ... .. .. 3 ... . ... 4 ....... 5 ... ... . 6 ... . . . . 7 .... .. . 8 .... . .. 9 .... .. 10 

KK 
KM 
KM 
KM 
DT 
DI 

~ 

KK 
KM 
KO 
RS 
RC 
RX 
RY 
* 

KK 
KM 
BA 
LG 
uc 
UA 
UA 

NSA06 
DIVERT FLOW 
160CFS VIA 3-36" PIPES UNDER HIGLEY ROAD 
160CFS MINUS BASIN CP06 Q X 50% FLOW SPLIT 

WEST 
0 100 1000 
0 82 820 

06-13B 
ROUTE FLOWS NORTH TO HIGLEY ROAD 

21 
3 FLOW 0 

0.03 0.03 0.03 2640 0 . 0067 
100 102 104 108 118 

2 1.5 1 0 0 

Wl3B 

82% FLOW TO THE WEST 

122 124 126 
1 1.5 2.0 

OFFSITE AREA SOUTH OF RIGGS RD. & EAST OF HIGLEY RD. 
.125 

.35 . 35 4 . 3 .400 .000 
. 467 . 387 

0 5 16 30 65 77 84 90 
100 

Page 6 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

397 
398 
399 

400 
401 
402 
403 
404 
405 
406 

407 
408 
409 

LINE 

410 
411 
412 
413 
414 
415 

416 
417 
418 

419 
420 
421 
422 
423 
424 
425 

426 
427 
428 
429 
430 
431 
432 

433 
434 
435 
436 
437 
438 
439 
440 
441 
442 

LINE 

443 
444 
445 

446 
447 
448 
449 
450 
451 

452 
453 
454 
455 
456 
457 
458 

SNQ6AL Tl. OUT 

KK CPW13B 
KM COMBINE W13B FLOWS WITH ROUTED FLOWS FROM BASIN W13A & SA06 
HC 3 . 
KK W14B 
KM OFFSITE AREA SOUTH OF RIGGS RD. & EAST OF HIGLEY RD. 
BA .125 
LG . 35 . 35 4 . 3 .400 .000 
uc .467 . 387 
UA 0 5 16 30 65 77 84 90 94 97 

UA 100 . 
KK CPW14B 
KM COMBINE FLOW FROM W13 WITH FLOW FROM 14B 
HC 2 . 

HEC-1 INPUT 

ID .... . . . 1 ..•. . . . 2 ... ... . 3 .. .. . . . 4 . ..... . 5 ....... 6 ....... 7 . ...... 8 ....... 9 . . . . .. 10 

KK l4B-21 
KO 21 
RS 1 FLOW 
RC 0.035 0.035 0.035 2640 .0094 
RX 0 0 15 15 45 45 60 60 

RY 6 4 4 0 0 4 4 6 

* 
* HIGLEY/SAN TAN BLVD 
* BASIN SA01 THRU SA06 INCLUDE LANDS SOUTH OF SAN TAN BLVD AND EAST OF HIGLEY 
'' THIS INCLUDES THE JR. HIGH SCHOOL . 
* FLOWS ARE NOW ROUTED ACROSS HIGLEY (AT SAN TAN BLVD) FROM THE SE QUAD . TO 
* THE NE QUAD. NEW DEVELOPEMENT ROUTES THIS FLOW WEST ALONG THE N SIDE OF 

SAN TAN BLVD. VIA A TRAP DITCH. 

KK RCSTW 
KM RECALL WEST FLOW SPLIT FROM INTERSECTION OF SANTAN BLVD & HIGLEY 
DR WEST 
* 

KK RWCP6A 
KM ROUTE FLOW VIA CONCRETE LINED DITCH ALONG SOUTH SIDE OF ACACIA DEVELOPMENT 
KO 21 
RS 
RC 
RX 
RY 
* 

2 
0.035 

0 
4 

KK RWCP6B 

FLOW 
0.016 

10 
3 

0.035 
20 

3 

1320 
26 

0 

. 0093 
46 

0 
52 

3 
60 

3 

KM ROUTE FLOW VIA SHEET FLOW DOWN STREAM OF ACACIA DEVELOPMENT 
KO 21 
RS 2 FLOW 

70 
4 

RC 0.035 0.035 0.035 1320 . 0093 
RX 30 40 4 5 50 70 7 5 80 90 
~y 2 1 . 5 0 0 . 5 1 2 

KK W22 
KM OFFSITE AREA SOUTH OF SAN TAN BLVO . & WEST OF HIGLEY RD. E. OF 164TH ST. 
KM 6-HOUR RAINFALL , PATTERN NO. 2.05 WAS USED TO FINO TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 973 
KM L : . 78 Kb : .050 Adj. Slope : 48.9 
BA . 250 
LG .3 .35 4.3 .400 
uc .610 .386 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 . 

HEC- 1 INPUT 

ID .... . . . 1 ....... 2 ....... 3 .•. . ... 4 ....... 5 .. . . .. . 6 . . .. . . . 7 .. . .... 8 .. . .. . . 9 ...... 10 

KK CPW22 
KM 
HC . 
KK RCPW22 
KO 21 
RS 1 FLOW 
RC 0.035 0.035 0 . 035 2640 . 0053 
RX 140 147 151 160 165 183 219 255 
RY 32.8 32 30 29.3 30 31 31.5 32 . 
KK w21 
KM OFFSITE AREA SOUTH OF RIGGS RD. & WEST OF HIGLEY RD. 
BA .250 
LG .35 . 35 4.3 .400 .000 
uc . 504 . 293 
UA 0 5 16 30 65 77 84 90 94 97 

UA 100 . 
Page 
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I 
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I 
I 
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I 
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I 
I 

INPUT 
LINE 

NO . 

87 

98 

103 

117 
114 

1 20 

123 

129 

139 
136 

142 

14 5 

153 

164 
160 

167 

175 

182 

1B9 

196 

202 

205 

211 

217 

219 

225 

230 

236 

241 

SNQ6AL Tl. OUT 

KK RETAIN 459 
460 
461 
462 
463 
464 
465 
466 

KM 50YR-24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GILBERT 
KM APPROXIMATELY 3/4 OF THE BASIN HAS BEEN DEVELOPED OR WILL BE DEVELOPED 
KM IN THE NEAR FUTURE. 
KM USED AN AVERAGE C = 0, 63 FOR 120 AC DEVELOPED LAND 

467 
468 
469 

470 

DT RETDIV 18. 9 
DI 0 10000 
~ 0 10000 

KK CPW21 
KM 
HC 
* 
zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(-- ->) DIVERSION OR PUMP FLOW ( V) ROUTING 

( .) CONNECTOR 

W9 

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

v 
v 

RW9 

W10 

RETAIN---- ---> RETDIV 

. . 
HC9-10 . .. ..•.•.... 

v 
v 

RW10 

W14A 

. -------> 
RETAIN 

HCW14A ..... . . . •. •. 
v 
v 

RW14A 

W13A 

. -------> 
Wl3AN 

v 
v 

13A-l4 

RETDIV 

SNTW 

SA03 

SA04 

SA05 
v 
v 

03to01 

CPOi ....•.. . . .. : . • .• . .. .• . • : 
v 
v 

01to02 

OS09 

CPOi .. ,, ... . . .. . 

OS07 
v 
v 

08to10 

0503 
v 
v 

09to10 

Page 
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I 
I 
I 247 

253 

I 259 

261 

I 
267 

273 

278 

I 284 

286 

I 292 

298 

304 

I 309 

312 

I 318 

3 24 

I 
330 

332 

341 

I 
339 

342 

348 

I 355 

360 

I 362 

36B 

370 

I 380 
376 

383 

I 390 

397 

I 400 

407 

410 

I 418 
416 

I 
I 

CP10. 
v 
v 

BAS-A2 

SNQ6AL T1 . OUT 

0508 
v 
v 

SAto12 

OS04 

CP12 . .. .... .... . 
v 
v 

BAS - B2 

DUMMY .. 

OS12 
v 
v 

BAS -C 
v 
v 

SA toll 

OS06 
v 
v 

BAS06 

OS01 

OS05 

CP14 . ... .. .... . . 

SA06 

os02 

RCS_,w<-- - - --- SNTW 

v 
v 

SNTW-7 

SA07 
v 
v 

05toll 

CP1~ . .. ..... , . ....... , ... , . , ., . ....... . .... . ..... . . . 

v 
BAS-S 

CP06 .... • • . • •• ......•.... • .. 

CPW13B ... . . . 

v 
v 

BAS-A 

NSAOG -- - --- -> WEST 

v 

06-13~ 

W13B 

W14B 

CPW14B .. . . •. . .• .. : 
v 
v 

14B- 21 

RCS"TW <---- --- WEST 

v 
v 
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I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

419 

426 

433 

RWCP6A 
v 
v 

RWCP6B 

w22 

443 CPW22 ..... • .• . . 
v 

446 

452 

464 
459 

v 
RCPW22 

w21 

RETAIN 

467 CPW21. . .. . .. ............ . .. • • 

(*fltt) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1 * fdt * * * * ** * * * ** * * * ** * * * * * * * * * * * tl * * ** * ** *** . . 

SNQ6AL Tl. OUT 

RETOIV 

* * * *** * * * * ftfl** * *** * * ** * ** ** * * * * ****-lr ** * 

FLOOD HYDRDGRAPH PACKAGE (HEC-1) U.S . ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET JUN 1998 
VERSION 4.1 

RUN DATE 07MAY09 TIME 13:46:03 

DAVIS, CALIFORNIA 95616 
(916) 756-1104 

* * * * * * ** * ** * ** * * * * * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * ** * *"' * * * * * * * * * ** * ** * * ** * * * * 

64 IO 

* * * <:.<** * * fdt **<It* tt * ** * -£1: * * * * ** * * * * ** * * * * * * *1: * * * * * * * * * * * * * * ** * **' * * *******it**** 'A" 'it** 
RIGGS ROAD WIDENING PROJECT , VAL VISTA DRIVE TO RECKER ROAD . PLUS 1 / 4 MILE 
SECTION OF HIGLEY ROAD TO THE SOUTH OF RIGGS ROAD. 
FILENAME SNQ6AL Tl. OAT 
J2 PROJECT ID 08.0217 
100- YEAR, 6-HOUR STORM (FCDMC - METHODOLOGY) 

REVISED 0 5-01 - 2009 
- SIMPLIFIED MODEL, INCLUDED ONLY RELEVANT BASINS THAT IMPACT THE PROJECT 
- UPDATED BASIN W9 & W10 LG AND UC CARD TO CURRENT CONDITIONS 
- ADDED BASIN 22 
-ADDED FLOW SPLITS FOR BASINS Wl3A & SA06 

* tr * * * * * * * * * ** * * * * * * ** * * * ** * *** * * * ** * * * * * * * * * * * * * * * * ** * * 1: * ** * * * * * * * * * * * 1d< * tt * * * 

RIGGS PAVILION MODEL 
SEVILL E DEVELOPMENT MODEL REVISED TO ADDRESS CHANGES OUT TO DEVELOPMENT*** 
EAST AND SOUTH OF RIGGS PAVILION PROJECT SITE 09 - 28 -2 007 
(FILE i. d . RP-100-6Prel. OAT 

* * * * * * * * * ** * * * * * * * * * ** * * ** * * * * * * * * * *** * * * 1ttr1t ** * * ** * * * * * * * ** * * * * * ** * * * * * * * ** * tr 
ENTELLUS MODEL REVISED FOR RE-ROUTED FLOWS DUE TO DEVELOPMENT OF SEVILE 
@ HIGLEY & CHANDLER HEIGHTS ROADS. REVISIONS WERE CONFINED TO RUNOFF 
FROM DRAINAGE BASIN W ONLY WHERE THESE FLOWS IMPINGE UPON THE SEVILLE 
DEVELOPMENT. CMX GROUP INC., 5- 30 - 2000 (FILE I.D . SNQ6REV2.DAT) 

THIS IS A MODEL FOR 100-YR 6 - HR PROPOSED CONOITINOS WITH S EVILLE 
REVISED 1 -20-2000 TO INCLUDE SITE AREA BE1WEEN 164TH ST. & HIGLEY RD 
REVISED 5-11-2000 TO MODIFY THE DRAIANGE AREAS WllA, WllB, WllC, WllD & WA 
WITH CHANNEL ROUTINGS 
REVISED 5-22-2000 TO INCLUDED AREAS W15 & W20 AND W14 , W13 & W21 AS OFF­
SITE AREAS NEAR SW CORNER OF SITE FOR FLOWS ALONG SOUTHERN BOUNDARY OF 
PARCELS 38A & 38B, PLUS FLOWS IN EXISTING CHANNEL SOUTH OF , AND PARALL EL 
TO RIGG S RD. 
REVISED RTIMP FOR Wll, Wl2 , Wl6, Wl7, Wl8, W19 TO 30% FROM 0% 
REVISED RET. VOLUME S FOR W11, W1 2 , w16, W17 , W18 & W19 (USE VOL " PROVI DED" 
PER THE ONSITE DRAINGE REPORT BY CMX) 
CHANNEL DES IGN FOR CHANDLER HEIGHTS BETWEEN POWER RD AND RECKER ROAD WILL 
STIMULATE EXISTING FLOW OVERTOPPING CONDITIONS 

1ttr CHANNEL DESIGN FOR CHAND LER HTS BETWEEN RECKER RD TO HIGLEY RD WI LL BE 
DESIGNED FOR CHANDLER HTS BETWEEN RECKER RD TO HIGLEY RD WILL BE 
DESIGNED WITHOUT OVERTOPPI NG FLOWS 

•• CHANNEL DEIGN FOR CHANDLER HTS BET HIGLEY RO & 164TH ST WILL BE DESIGNED 
TO SIMULATE FLOW OVERTOPPING CONOTIONS 

tr1t1t1t"'"'"' * * trtr1t * * * tr1t1t * *** * * ** * * * * * * * * * * ** * * *** * * * * * * 1ttr ** * * ***tr * * * * * * ** ** * * * **"' ** 
* ** * * * * * * ** * ** * * * * * *** * * * ** * ** * * * * * * * * * * *** * * * ** * ** *** * * *** * * * * * * * * ** * * * 1<1ttr ** 

SONOQUI WASH FLOODPLAIN DELINEATION STUDY 
100-Year 6 - hour Storm 
First Run Date February 10-1998 

:~~I~~~~ Ma~~h i8J66~ 
REVISION CHANGES : 

~h~~~!d E;e~h~d E~f c~:i~~ga~r~~l ~!:~kf¥~w t~a ~~~l:~~~ns:: 
Applies to structures RRWl, RRW2 and RRW3 ** 
See note prior to structure RRWl 

Extended x-section for struc ture RRW3 
En t ellus, Inc. File SNQ6.DAT 

* ** * * * * * * * * * * * ** * * * * * * ** * 1t1< *** ** * ** * * * * * * ** ** * * * ** * * * * * * ** * * ** * * * * tr * * 1ttr1t * * * * * 
*"* * 1t *"* * * * 1t * * *"* ** * * * * * * * * * * * * ** ** * * * * * * ** * * tr * * * * * ** * * * * ** * * * * tr1t * * * * * * *** * * * * * * 
DDM MCUHP1 Sonoqui wash floodp l ain Delineation study 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
!PLOT 0 
QSCAL 0 . 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
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I 
I 
I 

SNQ6AL Tl. OUT 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

I DATE 1APR97 STARTING DATE 
!TIME 0000 STARTING TIME 

NQ 600 NUMBER OF HYDROGRAPH ORDINATES 

I 
NDDATE 3APR97 ENDING DATE 
NOT IME 0155 ENDING TIME 
!CENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 49 . 92 HOURS 

I 
ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 

I 
TEMPERATURE DEGREES FAHRENHEIT 

66 JD INDEX STORM NO. 1 
STRM 3. 04 PRECIPITATION DEPTH 
TROA .01 TRANSPOSITION DRAINAGE AREA 

67 PI PRECIPITATION PATTERN 

I 
. 00 .00 . 00 . 00 .00 .00 .00 .00 .00 .00 

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

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

.00 .00 .00 .01 . 01 .01 .01 .01 . 01 .03 

.03 .03 .05 .05 .05 . 15 . 15 . 1 5 . 03 .03 

.03 . 01 .01 .01 .01 .01 . 01 .00 .00 .00 

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

.00 . 00 

I 70 JD INDEX STORM NO. 
STRM 3. 02 PRECIPITATION DEPTH 
TROA . 50 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 

I 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

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

.00 .00 . 00 .01 .01 .01 .01 . 01 .01 .03 

.03 . 03 .05 .05 .05 . 15 .15 . 15 .03 .03 

.03 . 01 .01 .01 .01 .01 .01 .00 .00 .00 

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

.00 .00 

I 71 JD INDEX STORM NO . 
STRM 2. 98 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

72 PI PRECIPITAT ION PATTERN 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

I 
. 00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 

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

.00 .00 .00 . 01 .01 .01 . 01 .01 .01 .03 

.03 .03 .07 . 07 .07 .08 . 08 .08 .05 .05 

.05 .02 .02 .02 .01 .01 .01 .00 .00 .00 

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

.00 .00 

I 75 JD INDEX STORM NO. 
STRM 2 . 80 PRECIPITATION DEPTH 
TRDA 16 . 00 TRANSPOSITION DRAINAGE AREA 

76 PI PRECIPITATION PATTERN 
.01 .01 .00 .00 .00 .00 .00 .00 .00 . 01 

I 
.01 .01 . 00 .01 .00 .00 .00 .00 .00 .00 

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

. 01 .01 .01 .01 .01 .01 .02 .02 .02 . 03 

.03 .03 .06 . 06 .06 .07 .07 . 07 . 04 .04 

. 04 .02 .02 .02 . 01 .01 .01 .01 .01 .01 

.00 .00 .00 .00 .00 . 00 .00 .00 .00 .oo 

.00 .00 

I 
79 JD INDEX STORM NO. 

STRM 2.46 PRECIPITATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREA 

80 PI PRECIPITATION PATTERN 
.01 .01 .01 . 00 . 00 .00 .01 . 01 .01 .01 

. 01 .01 .01 .01 .01 .01 .01 .01 .01 .01 

I 
.01 .01 .01 .01 .01 . 01 .01 .01 .01 .01 

. 01 .01 . 01 .01 .01 . 01 .02 .02 .02 .03 

. 03 .03 . 05 .05 .05 . 05 .05 .05 .04 .04 

.04 .02 .02 .02 . 02 .02 .02 .01 . 01 .01 

.01 .01 .01 .01 .01 .01 .01 .01 . 01 .01 

.01 .01 

I 
83 JD INDEX STORM NO . 6 

STRM 1. 73 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

84 PI PRECIPITATION PATTERN 
.01 .01 . 01 .01 .01 .01 .01 .01 .01 . 01 

.01 .01 .01 .01 . 01 .01 .01 .01 .01 .01 

I 
.01 . 01 . 01 . 01 .01 .01 .01 .01 . 01 .01 

.01 .01 . 01 . 01 .01 .01 .02 .02 .02 .03 

.03 .03 . 04 . 04 .04 .04 .04 .04 .04 .04 

. 04 .03 .03 .03 . 02 . 02 .02 .01 .01 .01 

.01 .01 .01 .01 .01 .01 .01 .01 .01 .01 

.01 . 01 
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SNQ6AL Tl. OUT 

~*'* 1<1t1t *** 1t"::1t *** *'** 1t1t1t 1dt1t *** 1t1t1t 1t1t1t *** *** *** *** 1<1<* *** 1tj[f1t 1t*1: *111* *** *** *** lil'1:1t *** 1t-tl* *** fdr1t fdd::: 1t** *** *** *** 

123 KK RW10 

***** 1t******** 

124 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 
IPNCH 0 

lOUT 21 
ISAV1 1 
ISAV2 600 

TIMINT .083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYOROGRAPH 
SAVE HYOROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

**1t *** *** 1t** *'** 1t** *** *** il** 1t!t1t *** *** *** *** *** 1t1t1t *** <:t t: 1t 1<** *** **'* *** **1< **1t 1t1t1t *** **'~~' 1r1tit *** *1r* **.,:,. **1t *** 

145 KK RW14A 

148 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 
IPNCH 0 

IOUT 21 
ISAV1 1 
ISAV2 600 

TIMINT . 083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

1t1t1< *** *** 1t1t1t 1t1t1t *** **1t **1t 1t** *** *** 1t1t1t *** 1t** *** 1dt1r 1t1<* **1t *":'::* *** *** 1t1t* *** 1t1tf.< 'fr1t1t *** **"' .:r1r1t *** *** *** *"** *** 

167 KK 

170 KO 

13A- 14 

******11*****11* 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIMINT 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING -- - ROUTED OUTFLOW ( 

WARNING -- - ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

VARIABLES 
5 
0 

0 . 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

137.) I S GREATER THAN MAXIMUM OUTFLOW ( 

138.) IS GREATER THAN MAXIMUM OUTFLOW ( 

133.) IS GREATER THAN MAXIMUM OUTFLOW ( 

135 . ) IS GREATER THAN MAXIMUM OUTFLOW ( 

1.37 .) IS GREATER THAN MAXIMUM OUT~LOW ( 

132.) IS GREATER THAN MAXIMUM OUTFLOW ( 

254 .) I S GREATER THAN MAXIMUM OUTFLOW ( 

2 50.) IS GREATER THAN MAXIMUM OUTFLOW ( 

130 . ) IN STORAGE-OUTFLOW TABLE 

130.) IN STORAGE-OUTFLOW TABLE 

130 .) IN STORAGE-OUTFLOW TABLE 

130.) IN STORAGE-OUTFLOW TABLE 

130.) IN STORAGE-OUTFLOW TABLE 

130 . ) IN STORAGE-OUTFLOW TABLE 

250.) IN STORAGE-OUTFLOW TABLE 

250.) IN STORAGE-OUTFLOW TABLE 

11' 1!1"1\ 111\1!1" *** ff:::rff *** *** *** *** *** *11* ft** *** *** *** **'!: *** *** '*** *** *** ffi::1f *** *** *** *** *** 11** **11 *** *** *** *** *** 

383 KK 

385 KO 

06-136 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

!OUT 
ISAV1 
I SAV2 

TIM INT 

VARIABLE S 
5 
0 

0 . 
0 

21 
1 

600 
. 083 

PRINT CONTROL 
PLOT CONTRO L 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 
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SNQ6AL Tl. OUT 
*** lr1tfr -ff1t1t *** t:-:tV 1t1t1t -:t1tf< *** **"* *** 1t1ttr *** *** *** 1t>'r1t *** 1;r1tt; *** *** *** *** *** 1t..t1t *** tl'll'l< **1t 1t1t1t *** *** 1t'!dt 1t1t1t 1t1t1f 1t1t1t 

410 KK 

411 KO 

14B-2 1 

************** 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

!OUT 
ISAV1 
ISAV2 

TIMINT 

VARIABLES 
5 
0 

0 . 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

*** *** lr * 1t 1t1t1t ***' 1t1t1t *** *** *** *** *if1t 1t1r1r *** *** *** *** *** *** *** 1t*1t *** 1t1r1t t:1t* 1f1t1t 1t1t'A" *"'* ** * 1tW* *** 1t1t1t 1t1t1t *** f.r1t1t 

419 KK 

421 KO 

'fr1t************ 

RWCP6A 

************** 
OUTPUT CONTROL 

IPRNT 
I PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIM INT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

'tddr *** *'~>* *** *** *** *** *** *** *** *** 1ddz *"'* *** *** *** *** **1: *** *** **-!: *** i!:** *** '!ddt *** *** *** *** 1t1t1t '1::1t1t *** *** 

426 KK 

428 KO 

RWCP6B 

**********-:.*** 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIM INT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
. 083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

W1<:ft *** *** *1>* *** *** *** *** fr*ir *** *** *<idr *** *** *** *** *1< * *1<* *** *** *** *** *** 1f1<1< *** *** *** **" *"** ***" *** *** "'** 

446 KK 

447 KO 

RCPW22 

********lldt:**** 

OUTPUT CONTROL 
IPRNT 
!PLOT 
QSCAL 
IPNCH 

!OUT 
ISAV1 
ISAV2 

TIM INT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
. 083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYOROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME I NTERVAL IN HOURS 

1 
RUNOFF SUMMARY 

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

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

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24- HOUR 72 - HOUR 

HYDROGRAPH AT 
W9 533. 4 . 25 78. 20. 9. • 52 

ROUTED TO 
RW9 507. 4 . 33 78. 20. 9. . 52 

HYDROGRAPH AT 
W10 547. 4. 2 5 78 . 20. 9 . . 51 

DIVERSION TO 
RETDIV 117. 3. 92 5. 1. 1. • 51 

Page 13 



I 
I 
I HYDRDGRAPH AT 

2 COMBINED AT 

I 
ROUTED TO 

+ 

HYDROGRAPH AT 
+ 

DIVERS I ON TO 

I HYDROGRAPH AT 

2 COMBINED AT 

I ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

I HYDROGRAPH AT 

ROUTED TO 
+ 

I HYDROGRAPH AT 
+ 

HYDROGRAPH AT 

I 
HYDROGRAPH AT 

ROUTED TO 
+ 

3 COMBINED AT 

I 
+ 

ROUTED TO 

HYDROGRAPH AT 

I 2 COMBINED AT 

HYDROGRAPH AT 

I 
ROUTED TO 

+ 

HYDROGRAPH AT 

ROUTED TO 

I HYDROGRAPH AT 

HYDROGRAPH AT 

I 
HYDROGRAPH AT 

5 COM BINED AT 

ROUTED TO 

I HYDROGRAPH AT 
+ 

ROUTED TO 

I HYDROGRAPH AT 

2 COMBINED AT 
+ 

I 
ROUTED TO 

HYDROGRAPH AT 
+ 

ROUTED TO 

I 
I 

RETAIN 

HC9-10 

RWlO 

W14A 

RETOIV 

RETAIN 

HCW1 4A 

RW14A 

Wl3A 

SNTW 

W13AN 

13A-14 

SA03 

SA04 

5A05 

03to01 

CPOl 

01to02 

0509 

CP02 

0507 

08to10 

0503 

09to10 

0511 

0501 

0502 

CPlO 

BAS-A2 

0508 

5Ato12 

0504 

CP12 

BAS-B2 

0512 

547. 

907. 

881. 

332 . 

332. 

0. 

881. 

670. 

212. 

82. 

129 . 

102. 

72. 

10 . 

63. 

63. 

143. 

143. 

4. 

146 . 

14. 

14. 

6. 

6. 

15 . 

3. 

4. 

42 . 

18. 

11. 

10. 

4. 

15. 

19 . 

14 . 

4. 25 

4. 33 

4 . 42 

4.17 

4.17 

. 00 

4.42 

4 . 67 

4. 1 7 

4.17 

4.17 

4 . 42 

4. 25 

4.17 

4.25 

4. 25 

4. 25 

4 . 25 

4.08 

4. 25 

4.00 

4.08 

4.00 

4 . 00 

4.08 

4.08 

4.00 

4 . 08 

4.33 

4.00 

4.00 

4 .00 

4.00 

4 . 00 

4.17 

5NQ6AL Tl. OUT 

73. 18. 

138. 

138. 

32. 

32 . 

0 . 

138. 

134 . 

20. 

8. 

12. 

12. 

7 . 

1. 

6 . 

6. 

14. 

14. 

1. 

15 . 

2. 

2. 

1. 

1. 

2. 

1. 

0 . 

5. 

2. 

1. 

1. 

0. 

2. 

1. 

2. 

Page 14 

35 . 

35. 

8. 

8. 

0 . 

35. 

34. 

5. 

2 . 

3. 

3. 

2. 

0. 

2. 

2. 

4. 

4. 

0. 

4. 

0. 

o. 

0. 

0. 

o. 

0. 

0 . 

1. 

o. 

0 . 

0. 

0. 

0. 

0. 

0. 

9. 

17. 

17. 

4. 

4. 

o. 

17 . 

16. 

2. 

1. 

1. 

1. 

1. 

0 . 

1. 

1. 

2. 

2. 

0. 

2 . 

0 . 

0. 

0. 

0. 

0. 

0. 

0. 

1. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

. 51 

1.03 

1.03 

. 25 

. 25 

. 25 

1. 28 

1. 28 

.16 

.16 

.16 

.16 

.06 

. 01 

.05 

. OS 

.12 

. 12 

.00 

.12 

.01 

.01 

.00 

. 00 

. 01 

.00 

.00 

.02 

. 02 

.00 

. 00 

.00 

.01 

.01 

.01 



I 
I 
I ROUTED TO 

BAS - C 

SAto11 

12. 4 . 33 

12. 4. 33 

SNQ6AL Tl. OUT 
1. 0 . 

1. 0. 

o. .01 

0 . .01 

2 COMBINED AT 

I 
+ 

HYDROGRAPH AT 

DUMMY 

OS06 

19. 4 . 00 

4. 4 . 25 

2 . 

1. 

0 . 

0 . 

0. .02 

o. .00 

ROUTED TO 
BAS06 0. . 00 0 . 0. 0. . 00 

I HYDROGRAPH AT 
+ 

2 COMBI NED AT 
+ 

OS05 

CP14 

1. 4.08 

1. 4 . 08 

0 . 

0 . 

o. 

0. 

0. . 00 

0. .01 

I 
HYDROGRAPH AT 

HYDROGRAPH AT 

SA06 

RCSTW 

45. 4. 58 

82. 4.17 

9. 

8. 

2. 

2 . 

1. .08 

1. .16 

ROUTED TO 

I 
+ 

HYDROGRAPH AT 

SNTW- 7 

SA07 

81. 4. 25 

47. 4. 50 

8. 

9 . 

2. 

2. 

1. .16 

1. .08 

ROUTED TO 
05to11 46. 4 . 50 9. 2 . 1. .08 

I 5 COMBINED AT 

ROUTED TO 
+ 

CP11 

BAS - B 

152 . 4.42 

137. 4. 58 

28. 

28 . 

7. 

7. 

3. . 18 

3. .18 

3 COMBINED AT 

I ROUTED TO 
+ 

CP06 

BAS-A 

248. 4. 33 

251. 4. 33 

44. 

44 . 

11. 

11. 

5. .32 

5. .32 

DIVERSION TO 
WEST 205. 4. 33 36. 9. 4. . 32 

I HYDROGRAPH AT 

ROUTED TO 
+ 

NSA06 

06- 13B 

45 . 4. 33 

42. 4. 50 

8. 

8 . 

2. 

2. 

1. . 32 

1. .32 

I 
HYDROGRAPH AT 

+ 

3 COMBINED AT 
+ 

Wl3B 

CPW13B 

138. 4.17 

230. 4 . 42 

16. 

35. 

4 . 

9. 

2. . 13 

4. .60 

HYOROGRAPH AT 

I 
+ 

2 COMBINED AT 

W14B 

CPW14B 

138. 4.17 

320. 4. 33 

16. 

49. 12. 

4. 2. .13 

6 . .73 

ROUTED TO 
+ l4B - 21 308. 4. 42 49. 12. 6. . 73 

I HYDROGRAPH AT 

ROUTED TO 

RCSTW 

RWCP6A 

205. 4. 33 

204. 4. 42 

36. 

36. 

9 . 

9. 

4. . 32 

4. . 32 

ROUTED TO 

I HYDROGRAPH AT 

RWCP6B 

w22 

199 . 4.42 

274. 4 . 25 

36. 

35. 

9. 

9. 

4. .32 

4 . . 25 

2 COMBINED AT 
CPW22 452. 4 . 33 70. 18. 9. . 25 

I ROUTED TO 
RCPW22 374 . 4 . 50 70. 18 . 9 . . 25 

HYDROGRAPH AT 
+ W21 316. 4. 17 32 . 8 . 4. . 25 

DIVERSION TO 

I HYDROGRAPH AT 

RETDIV 

RETAIN 

316. 4.17 

0. . 00 

32 . 

0 . 

8. 

0. 

4. .25 

0. . 25 

3 COMBINED AT 

I *~* NORMAL END OF HEC- 1 **1r 

CPW21 570 . 4. 50 105. 26. 13. 1. 23 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SNQ6AL T2. OUT 

1 ** **** *********** >'t' **** *** ***** **** ******* * * tr"' ** * *<!r * * * *** * * * ** * * * * * * * * *** * * 1dl * * tr * 

1 

1 

* • 
FLOOD HYDROGRAPH PACKAGE ( HEC - 1) 

JUN 1998 
VERSION 4.1 

RUN DATE 07MAY09 TIME 13:44:23 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS , CALIFORNIA 95616 

(91 6) 756-1104 

* ** ** * * * * * * * ** ********it****************** * tr * tr * * * ** tr tr * * * * ** 1r ** * 1t v * ** * * ** * * * ** * * * * 

X X xxxxxxx xxxxx X 

X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X xxxxxxx xxxxx XXX 

THIS PROGRAM REPLACES All PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP - AND -RT IOR - HAV E CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK - ON RM - CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS :WRITE STAGE FREQUENCY, 
DSS: READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE: GREEN AND AMPT INFILTRATION 
KINEMATI C WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 
54 

LINE 

55 
56 
57 
58 
59 
60 
61 
62 
63 

HEC - 1 INPUT 

ID .. . . .. . 1 . ..... . 2 .. . . ... 3 . ..... . 4 .... . .. 5 ....... 6 ...... . 7 .. . . . . . 8 .... . .. 9 .. .... 10 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ro 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID . 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

*** * * * * 1t ** * * * * v * *** ** 1t * * * * * * * * * * * * * ** * tr * * * * * * ** * * tr 1l * * ** * * * * * * ** 1l * * *"'*****it**-:: 
RIGGS ROAD WIDENING PROJECT , VAL VISTA DR I VE TO RECK ER ROAD. PLUS 1/4 MILE 
SECTION OF HIGLEY ROAD TO THE SOUTH OF RIGGS ROAD. 
FILENAME SNQ6AL Tl. OAT 
J2 PROJECT ID 08.0217 
100-YEAR, 6-HOUR STORM {FCDMC - METHODOLOGY) 

REVISED 05 - 01-2009 
- SIMPLIFIED MODEL , INCLUDED ONLY RELEVANT BASINS THAT IMPACT THE PROJECT 
- UPDAT ED BASIN W9 & WlO LG AND UC CARD TO CURRENT CONDITIONS 
- ADDED BASIN 22 
-ADDED FLOW SPLITS FOR BASINS W13A & SA06 

-BASIN Wl3A ROUTED FLOWS NORTH TO RIGGS ROAD VIA SRP EASEMENT (172ST) 
DUE TO FUTURE DEVELOPMENT . 

"'* * ** **.,:, * * * * * ** * ** * ** * * ,., * ** '" * .,, ** * * * * * ** * * *** * * * * * * * * * *** * * * ** * ** ** * ** * * * * * * * * 

RIGGS PAVILION MODEL 
SEVILLE DEVELOPMENT MODEL REVIS ED TO ADDRESS CHANG ES OUT TO DEVELOPMENT*** 
EAST AND SOUTH OF RIGGS PAVILION PROJECT SITE 09 -28-2007 
(FILE i .d. RP - 100- 6 Prel.DAT 

*******'A'* 'k* * * * ** * * * * * ** * ** * 1t * * * * * * * 1t* ** * * * * * * * * * * * * * * *** *** ** * * * * * ** * ** * * * * * * 
ENTELLUS MODEL REVISED FOR RE - ROUTED FLOWS DUE TO DEVELOPMENT OF SEVIL E 
@ HIGL EY & CHANDLER HEIGHTS ROADS. REVISIONS WERE CONFINED TO RUNOFF 
FROM DRAINAGE BASIN W ONLY WHERE THESE FLOWS IMPINGE UPON THE SEVILLE 
DEVELOPMENT. CMX GROUP INC. , 5-3 0-2000 (FILE I. D. SNQ6REV2. OAT) 

THIS IS A MODE L FOR 100-YR 6-HR PROPOSED CONDITINOS WITH S EVILL E 
REVISED 1 -20 -2000 TO INCLUDE S ITE AREA BETWEEN !64TH ST . & HIGLEY RD 
REVISED 5- 11- 2000 TO MODIFY THE DRAIANGE AREAS W11A , W11B, W11C , WllD & WA 
WITH CHANNEL ROUTINGS 
REVISED 5-22-2000 TO INCLUDED AREAS Wl5 & W20 AND Wl4, Wl3 & W21 AS OFF­
SITE AREAS NEAR SW CORNER OF S ITE FOR FLOWS ALONG SOUTHERN BOUNDARY OF 
PARCELS 38A & 388, PLUS FLOWS IN EXISTING CHANNEL SOUTH OF , AND PARALLEL 
TO RIGGS RD. 
REVISED RTIMP FOR w11 , Wl2, Wl6, wll, Wl8, Wl9 TO 30% FROM 0% 
REVISED RET. VOLUMES FOR Wll, Wl 2 , Wl6, Wll, Wl8 & w19 {USE VOL " PROVIDED" 
PER THE ONSITE DRAINGE REPORT BY CMX) 
CHANNEL DESIGN FOR CHANDLER HEIGHTS BETWEEN POWER RD AND RECKER ROAD WILL 
STIMULATE EXISTING FLOW OVERTOPPING CONDITIONS 
CHANNEL DESIGN FOR CHANDLER HTS BETWEEN RECKER RD TO HIGLEY RD WILL BE 
DESIGNED FOR CHANDLER HTS BETWEEN RECKER RO TO HIGLEY RD WIL L BE 
DESIGNED WITHOUT OVERTOPPING FLOWS 
CHANN EL DEIGN FOR CHANDLER HTS BET HIGLEY RD & 164TH ST WILL BE DESIGNED 
TO SIMULATE FLOW OVERTOP PING CONDTIONS 

** * * * * * * *** ** *** *** ** *** ** * * * * * * * * * *.,:, ** * * * * * * *** * * * ** ** * * 'k* ** ** * * * * * * ** .:r ** ** * 
*.,:, * * * * * * ** * ** * 1t * *** ** *** * * * * * * ** * * * ** * * * * * * * * * tt1l ** * * * ** * * * *** ** * ** * * * * "'* * * * * * 

SONOQUI WASH FLOODPLAIN DELINEATION 
100-Year 6 - hour Storm 
Fi rst Run Date February 

:~~I~~~~ Ma~~h 
10- 1 998 
20- 1998 
10- 2004 

HEC- 1 INPUT 

ST UDY 

ID . . .. . . • 1. ... ... 2 . ... ... 3 . .. .... 4 ... . ... 5 ... . ... 6 ...... . 7 .... . .. 8 ..... .. 9 .. ... . 10 

ID 
IO 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

REVISION CHANGES : 

~hi~~~d E!e~h~d E~f c~:i1~~a~r~~ l ~~~~k f¥~w t~a i~~l:~~~ns:: 
Applies to structures RRWl , RRW 2 a nd RRW3 ** 
see not.e prior to st ructure RRWl 

Extended x-section for s tructure RRW 3 
~* Entellus, Inc. Fil e SNQ6 .DAT 
** * * * ** (r **'fr ** (r * ~ * ** ** 11-** ** * * * * (r * * * * * * 1t** *** ** * * * ** * * * ** * ** * * * * * ** * ** * * ** * * *** 
* ** ** *** * ** ** * * * * ** * * * ** ** * * * * * * * * * * * *** *** ** * * * *** * * * * * *** * * * * * * * ** * * ** * * ** * 
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PAGE 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

64 
65 

66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 

LINE 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

117 
118 
119 
120 
121 
122 

LINE 

123 
124 

SNQ6AL T2 . OUT 
ID 
;o DDM MCUHP1 sonoqui was h floodplain Del ineation Stud y 

IT 
IO . 01APR97 600 

vOIAGRAM 
• //l!l/!ll/lll!/ll/1/ll/////l/ll///ll/lll/lllll//ll/lll//ll//ll/ll/ll/l/lll//ll 
• II I II I II Ill I I I II Ill I II II Ill Rainfall Di stri bution/ I II I I I Ill Ill II Ill I I Ill /Ill I I 
• ///ll/llll/llll////l/ll/ll/l/l/ll//ll/llllll///l/ll////ll////l/lll///ll//////1 
IN 15 
JD 3.04 0.01 
PC .000 .008 
PC . 087 . 099 
PC .962 . 972 
JO 3.02 0.50 
JD 2.98 2.80 
PC .000 .009 
PC .087 . 100 
PC .950 . 963 
JO 2.80 16 . 0 
PC .000 .015 
PC .135 .152 
PC .946 .960 
JO 2.46 90 . 0 
PC .000 .021 
PC .179 .201 
PC . 927 . 945 

.016 

. 118 

. 983 

. 016 

. 120 

. 975 

.020 

.175 

.973 

.035 

. 232 

.964 

.025 

. 138 

.991 

. 025 

.163 

.988 

.030 

. 222 

.987 

.051 

.281 

.982 

.033 

.216 
1.000 

.034 

. 252 
1.000 

.048 

. 304 
1.000 

.071 

. 364 
1.000 

JO 1.73 500.0 
PC .000 .024 .043 .059 .078 
PC .212 .239 . 271 .321 .408 

.041 

. 377 

.042 

.451 

.063 

. 472 

.087 

. 500 

. 098 

. 51 5 

.050 

.834 

.051 

.694 

.076 

. 670 

. 105 

.658 

. 119 

. 627 

. 058 

.911 

.059 

. 837 

.090 

. 796 

.125 

. 773 

. 141 

. 735 

.066 

.931 

.067 

.900 

. 105 

.868 

.143 

. 841 

. 162 

. 814 

. 074 

. 950 

.076 

. 938 

. 119 

. 912 

.160 

. 888 

.186 

.864 
PC . 907 . 930 . 954 . 977 1. 000 
* lll/ll/////l/ll///l/ll///ll////ll//lll/l/ll//ll///////l/lll!//l/ll///ll!lll/// 
• II I I I I I I Ill I I I I I II I I I I II Ill End Distribution I I I I I I I I I II I II II I II I II I I II I I !Ill I 
* //////lllll/lllll///ll/lll/lll/l/lll///llll/ll/lll/lll/llll/llll///lllll//llll 

-It .,. -It 'it:***************************'*-::***** ·.1- * *.,. *****,.,*-It**************** .t* *******-It*** 
* **********1<tt********** Bas i n w9 **v**1r**'ill**************************'~>*** 

* * * * * * * -fr * * * * * * ** 1<1: * 1r * * * * ** * * * * ** * * * * 1: ****it* R * * * * * * * ** * ** * * * 1r * * ** * .:r;r * * *** * t. * * * * 
-t.. ODM ·Hdt*<~< updated *1<*'** 

HEC - 1 INPUT 

ID ... .... 1 . . . .... 2 . ...... 3 .... . . . 4 .... . .. 5 ....... 6 .. . .... 7 . . . ... . 8 .. . .... 9 . .. ... 10 

KK W9 
KM SUB-BASIN W9 
KM 6- HOUR RAINFALL, PATTERN NO. 1.02 WAS USED TO FINO TC & R FOR TH I S BASIN 

.993 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 
KM L ~ 1. 49 Kb ~ .038 Adj . slope = 45 .0 
KM UPDATED GREEN AMPT PARAMETE RS TO VERY LOW DEN SITY RESIDENTIAL 
BA . 516 
LG . 30 . 25 4. 30 . 40 5 . 000 
uc .646 . 457 
UA 0 5 16 30 65 77 84 90 94 
UA 100 
* 
-tt r r r r r r rr rr r r r r r r rrr rrr r r rr r r rr r r r rr rrr r r rrr rrr r r r rr r r r r r rrr rrr rr r rr r r r r rrrr rr r 
v RR r rr rrrrrrrr r rr rr rrrrrr Routing R- W9 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
* rrr Route w9 to wlO 
* rrr Field typical section - s heet flow across field rrr 
* rr r r r r rr rrr r rr r r rrr rrr rr rr r rr r r r rr r rrr r r rr r r r r rr r rr rrr rr r rrrrr r r r r r r r rrr rr rr r r 
"" OOM **~~.,.. Preserved ***-::* 

KK 
RS 
RC 
RX 
RY . 

RW9 
1 

0.015 
0 
6 

FLOW 
o. 025 

0 
4 

0 . 01 5 
66 

4 

2640 . 005906 
82 98 
0 0 

114 
4 

116 
4 

116 
6 

"" * * * * * * ** *** *** ** * ** ** * * * *** * * * ** * * * ..:r-r. * * * -r. * * *tl * * * * * * * * * * * * ** * * * -r. * * ** * * * * * *** * * * 
* ********************** Basin w10 *********f'*********::'r*******'**'*******t~"** 
* * ** ** * tt'tt 'll'ft* 1t'tt *' ..:t'tr * ** ** * * * ** * * * * * * * * * * * * * * * 7-:t ** * * * * * * * * * * * *** * * * ** *** * '!fr1t * * *** * * * 
* ODM **'lr** updated 

KK W10 
KM SUB-BASIN WlO 
KM 6- HOUR RAINFALL, PATTERN NO. 1.01 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 993 
KM L=l.14 Kb=.071 Adj . S l ope~ 62 .0 
KM UPDATED GREEN AMPT PARAMETERS TO VERY LOW DENSITY RESIDENTIAL 
SA . 513 
LG . 30 . 25 4.3 .4 5.000 

97 

uc . 708 .409 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 . 
KK RETAIN 
KM 50YR-24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GILBERT 
KM USED AN AVERAGE C ~ 0 . 60 FOR 16. 7AC DEVELOPED LAND 
DT RETDIV 2. 5 
DI 0 10000 
~ 0 10000 

HEC - 1 INPUT 

10 .. ... .. 1 . .... . . 2 . . . .... 3 . . ..... 4 .... . . . 5 . ...... 6 . ...... 7 ....... 8 . ...... 9 .. ... . 10 

KK HC9-10 
KM COMB INE BASIN 9 & 10 

Page 2 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

125 

126 
127 
128 
129 
130 
131 

132 
133 
134 
135 
136 
137 
138 

139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 
150 
151 

152 
153 
154 
155 
156 
157 
158 

LINE 

159 
160 
161 
162 
163 
164 
165 

166 
167 
168 

169 
170 
171 
172 
173 
174 
175 
176 

177 
178 
179 
180 
181 
182 
183 

184 
185 
186 
187 
188 
189 

HC . SNQ6ALT2 .OUT 

'lit rrrr rr rr rrr rrr r r rrrrr r r r r r r r rr r r rrr rrr rr rrr r r r r r rr r rrr rrr rr rrr rrrr r rr r r r rrrrr r 
*' rrrrrrrrrrrrrrrrrrrrrr Routing RwlO rrrrrrrr r rrrrrrrrrrrrrrrrrrrrrrr 
1r rrr Route Flow from HC9-10 to BASIN 14A rrr 
* rrr Field typical section -- sheet flow across field rrr 
"' r rrrr r rr r r rrrr r r rrrr r r r r rrr rrr r r r rr rr r rr r rr rr r r r r r r rr r r r r r r rr r rr r rrrr rrr rrr r r r 
*" DDM **'lir'lir.:r Preserved 'llr**-:r* 

KK RW10 
KO 
RS 1 
RC 0.015 
RX 0 
RY 6 . 

FLOW 
0 .025 

0 
4 

0.015 
66 

4 

21 

2640 . 005906 
82 98 
0 0 

114 
4 

116 
4 

KK 
KM 
BA 
LG 
uc 
UA 
UA . 

Wl4A 
OFFSITE 
. 250 

AREA SOUTH OF RIGGS RO. & EAST OF HIGLEY RD . 

. 35 
.488 

0 
100 

. 35 
.273 

5 

4. 3 

16 

.400 

30 

.000 

65 77 84 

116 
6 

90 

KK RETAIN 
KM 50YR-24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GI LBERT 
KM c~O . 60 FOR 130AC DEVELOPED 19. 5 ac- ft 
DT RETDIV 19.5 
or o 10000 
~ 0 10000 

KK 
KM 
BA 
LG 
uc 
UA 
UA . 

W13A 
OFFSITE AREA 
.159 

. 35 
.488 

0 
100 

. 35 
. 273 

5 

W13AN 
DIVERT FLOW 

SOUTH OF AREA W14B 

4.3 .400 

16 30 

47 CFS VIA 2-24'' RCP 

.000 

65 77 84 90 

KK 
KM 
KM 
KM 
DT 
DI 

47 MINUS BASIN W13A Q x 50% FLOW SPLIT = 39% FLOW TO THE WEST 
SNTW 

0 100 1000 

~ 0 39 390 

HEC- 1 INPUT 

94 

94 

97 

97 

ID ....... 1 ....... 2 .. ..... 3 . . . . . . . 4 ... .. . . 5 .... . .. 6 . . . . . . . 7 .. .. . .. 8 . . .... . 9 . .... . 10 

KK 
KM 
KO 
RS 
RC 
RX 
RY . 

13A-14 
ROUTE FLOW NORTH TO RIGGS RD ALONG SRP EASTMENT (172ND ST) 

21 
3 

0.03 
100 
2. 5 

FLOW 
0.03 

102 
2 

0.03 
106 

1 

2640 0 . 0067 
110 120 

0 0 
124 

1 
128 

2 
130 
2. 5 

KK HCW14A 
KM COMBINE BASIN W9 , W10 & 14A 
HC 3 . 
KK 
KM 
KM 
KO 
RS 
RC 
RX 
RY . 

RW14A 
RE-ROUTE COMBINED HYDROGRAPH IN "LOOP RD." PLUS TRAP CHN TO HIGLEY RD. 
THEN IN HIGLEY RO. PLUS TRAP CHN . TO INTERSECTION 01= CHANDLER HGTS RO. 

1 
0.015 

0 
6 

FLOW 
0.025 

0 
4 

0 . 015 
66 

4 

21 

79 20 . 004 776 
82 98 
0 0 

114 
4 

116 
4 

116 
6 

:!~" ~,:, * v ** ** *** ** * * * ** * ** * * * *'*,:, *** * * **,:, ,:,* * * * **il1t * * * * *,:,********'I;:******************* 

KK 
KM 
BA 
LG 
uc 
UA 
UA . . 
KK 
KM 
BA 
LG 
uc 
UA 

Basins SAO! to SA06 Taken from HEC-1 model found in the draian~e r eport 

i~~! e~o~~~6~d~~r t~~n~~~-~; ~~d;lh~~! ~~~~ ~ ~~:~rby 0~i;:n&e A~~~~~ ates 

~ ~~~ .~~ ~~: ~;~ tr !~~ *~; ~ ~ :~~~~~ ~~;; * ~~~i ~;~ ~i~~ *:~~* ;~:~~l ;~ *~ ~~~~ l * ~ 1 ~~~i~ * * ** 

SA03 
OFFS ITE AREA 
. 058 

. 35 . 35 
. 342 . 348 

0 3 
100 

SA04 
OFFSITE AREA 
.008 

.35 . 35 
. 229 . 385 

0 3 

3.95 

3. 95 

. 48 

.48 

8 

0 

12 

0 

12 
Page 

20 43 

20 43 

75 90 

75 90 

96 

96 

PAGE 



I 
I 
I 

SNQ6AL T2. OUT 
190 UA 100 . 

1 HEC-1 INPUT PAGE 6 

LINE IO . . . .... 1 .. . .. . . 2 ..... . . 3 ...... . 4 ....... 5 . ...... 6 . ...... 7 . ...... 8 .. . . . . . 9 .... . . 10 

I 191 KK SA05 
192 KM OFFSITE AREA 
193 SA .050 
194 LG . 35 . 35 3. 95 . 48 0 
195 uc . 329 . 341 
196 UA 0 3 5 8 12 20 43 75 90 96 
197 UA 100 

I 
. 

198 KK 03to01 
199 KM ROUTE CP03 TO CP01 THROUGH 2-36 '' SMOOTHBORE PIPES 
200 RS 1 STOR 
201 SV 0 0 . 02 0 . 03 
202 SE 0 1.5 3 

I 
203 ~Q 0 42 84 

204 KK CP01 • coMBINES SA03, SA04, &SA05• 
205 KM 
206 HC . 

I 207 KK 01to02 
208 KM ROUTE CP01 TO CP02 THROUGH 3-36" SMOOTHBORE PIPES 
209 RS 1 STOR 
210 sv 0 0.02 0.03 
211 SE 0 1.5 3 
212 ~Q 0 80 160 

I 213 KK os09 BASIN 
214 SA 0.002 
215 LG 0 . 00 0. 25 3. 95 0.40 99 
216 uc 0.133 0.331 
217 UA 0 5 16 30 65 77 84 90 94 97 

I 
218 UA 100 . 
219 KK CP02 *COMBINES OS09 & CP01* 
220 HC 2 . 

I 
221 KK OS07 "" ONSITE DRAINAGE BASIN #7* 
222 SA 0.006 
223 LG 0 . 04 0. 25 3 95 0 . 47 79 
224 uc 0.175 0.205 
225 UA 0 5 16 30 65 77 84 90 94 97 
226 UA 100 

* 
1 HEC-1 INPUT PAGE 7 

I LINE ID .... . . . 1 ....... 2 . ...... 3 .. . .... 4 ..... . . 5 . . ..... 6 . ....•. 7 .... . .. 8 ....... 9 ...... 10 

227 KK 08to10 
228 RS 1 FLOW 0 
229 RC .03 .03 . 03 70 . 1 

I 
230 RX 990 992 996 999.9 1000.1 1004 1008 1010 
231 RY 2.5 2.0 1.0 0 0 1.0 2.0 2. 5 . 
232 KK OS03 * ONSITE DRAINAGE BASIN #3* 
233 SA 0.002 
234 LG 0.00 0. 25 3. 95 0.40 99 

I 
235 uc 0.108 0.158 
236 UA 0 5 16 30 65 77 84 90 94 97 
237 UA 100 . 
238 KK 09to10 
239 RS 1 FLOW 0 

I 
240 RC .03 .03 .03 70 .1 
241 RX 990 992 996 999 . 9 1000.1 1004 1008 1010 
242 RY 2 . 5 2.0 1.0 0 0 1.0 2. 0 2. 5 . 
243 KK OSll * ONSITE DRAINAGE BASIN #11 * 
244 SA 0.009 

I 
245 LG 0.14 0 . 25 3. 95 0.65 30 
246 uc 0. 254 0.274 
247 UA 0 5 16 30 65 77 84 90 94 97 
248 UA 100 . 
249 KK OS01 BASIN 

I 
250 SA 0.002 
251 LG 0.00 0.25 3. 95 0.40 99 
252 uc 0.171 0. 574 
253 UA 0 5 16 30 65 77 84 90 94 97 
254 UA 100 

* . 
I 255 KK OS02 BASIN 

256 SA 0 . 002 
257 LG 0. 20 0. 25 3. 95 0. 76 0 
258 uc 0.138 0 . 149 
259 UA 0 5 16 30 65 77 84 90 94 97 
260 UA 100 

Page 4 

I 
I 



I 
I 
I 

SNQ6AL T2. OUT 

261 KK CP10 *COMBINES OS01, OS03, OS07, & OS11* 
262 HC 5 . 

HEC - 1 INPUT PAGE 8 

I LINE IO . . ..... 1 ...... . 2 .... . . . 3 ... . ... 4 ... . ... 5 . . .... . 6 . . ..•. . 7 .. . .... 8 ... . . . . 9 . . . . .. 10 

263 KK BAS-A2 
264 KM *FIRST FLUSH BASIN FOR OS02 , OSlO, OS07 & OS03* 
265 RS 1 STOR 

I 
266 SA .436 . 531 .635 . 635 
267 SE 0 1.5 3 3 . 5 
268 ~Q 0 0 0 50 

269 KK os08 t.-QNSITE DRAINAGE BASIN #8 * 
270 BA 0.004 
271 LG 0.04 0. 25 3. 95 0 . 47 80 

I 
272 uc 0.138 0.175 
273 UA 0 5 16 30 65 77 84 90 94 97 

274 UA 100 . 
275 KK SAto12 *ROUTE OS08 TO CP12 * 
276 RS 1 FLOW 0 

I 
277 RC .03 . 03 .03 70 . 1 
278 RX 980 985 990 999.9 1000.1 1010 1015 1020 
279 RY 1.2 0.6 0 0 0 0 0 . 6 1.2 . 
280 KK OS04 BASIN 
281 BA 0.002 

I 
282 LG 0.10 0. 25 3. 95 0. 59 47 
283 uc 0. 150 0.206 
284 UA 0 5 16 30 65 77 84 90 94 97 

285 UA 100 . 
286 KK CP12 *COMBINES OS08 & OS04 * 

I 
287 HC 2 . 
288 KK BAS- B2 
289 KM * FIRST FLUSH BASIN FOR OS08 & OS04* 
290 RS 1 STOR 
291 SA . 054 .091 .136 .136 

I 
292 SE 0 1.5 3 3. 5 
293 ;Q 0 0 0 50 

294 KK OS12 BASIN 
295 BA 0.010 
296 LG 0.16 0. 25 3. 95 0.69 20 

I 
297 uc 0. 333 0 . 348 
298 UA 0 5 16 30 65 77 84 90 94 97 

299 UA 100 . 
1 HEC-1 INPUT PAGE 9 

LINE ID . . . .... 1 ... . . .. 2 ... . . .. 3 . .. .... 4 . ...... 5 . .. . ... 6 . . .. ... 7 ... .. .. 8 .... ... 9 .. .... 10 

I 300 KK BAS - C 
301 KM * FIRST FLUSH BASIN FOR OS12 * 
302 RS 1 STOR 
303 SA .077 .128 . 188 . 188 
304 SE 0 1.5 3 3. 5 
305 SQ 0 0 0 50 

I 
. 

306 KK SAto11 *ROUTE OS12 TO CP11* 
307 RS 1 FLOW 0 
308 RC .03 .03 .03 160 .019 
309 RX 990 992 996 999.9 1000.1 1004 1008 1010 
310 RY 2. 5 2.0 1.0 0 0 1 . 0 2 . 0 2 . 5 

I 
. 

311 KK DUMMY 
312 KM DUMMY DUMMY HC 
313 HC 2 . 

I 
314 KK os06 BASIN 
315 BA 0.005 
316 LG 0 . 16 o. 25 3.95 0.69 19 
317 uc 0.588 0.719 
318 UA 0 5 16 30 65 77 84 90 94 97 

319 UA 100 . 

I 
I 320 KK BAS06 

321 KM *RETNETION BASIN IS ENTIRE AREA OF 0506• 
322 RS 1 STOR 
323 SA 3. 3 3. 3 3 . 3 
324 SE 0 0 . 5 1.0 
325 ~Q 0 0 50 

I 326 KK OS05 BASIN 
327 BA 0.001 
328 LG 0.10 0. 35 3 . 95 0.40 0 
329 uc 0.150 0. 533 
330 UA 0 5 16 30 65 77 84 90 94 97 

Page 

I 
I 



I 
I 
I 331 

332 
333 

I 334 
335 
336 
337 
338 
339 

1 

I LINE 

340 

I 
341 
342 
343 

344 

I 
345 
346 
347 
348 
349 

I 350 
351 
352 
353 
354 
355 
356 

I 357 
358 
359 
360 

I 361 

362 
363 

I 364 
365 
366 
367 
368 
369 

I 370 
371 

1 

LINE 

I 372 
373 
374 
375 
376 

I 
377 

378 
379 
380 

I 381 
382 
383 
384 

I 385 
386 
387 
388 
389 
390 
391 

I 392 
393 
394 

I 
I 

SNQ6ALT2 .OUT 
~A 100 

KK CP14 *COMBINES OS05 &oS06* 
HC 2 . 
KK 
KM 
BA 
LG 
uc 
UA 

SA06 
OFFSITE 
.082 

.44 
. 733 

0 

AREA 

.29 
.867 

3 

95 . 62 0 

8 12 20 
HEC- 1 INPUT 

43 75 90 96 

ID ... . .. . 1 ..... .. 2 .. . . 3 ...... . 4 . .. . . .. 5. .... 6 ... ... . 7 ....... 8 ... . ... 9 .. .... 10 

~A 100 

KK RCSTW 
KM RECALL WEST FLOW SPLIT FROM INTERSECTION OF 172 ST & SANTAN BLVD. 
DR SNTW . . 
KK SNTW-7 
KM 
RS 2 FLOW 
RC . 045 . 0 3 
RX 988 990 
RY 2 1. 5 . ,, 

KK SA07 
KM OFFSITE AREA 
SA .077 
LG . 41 . 31 
uc . 675 .811 
UA 0 3 
UA 100 . 
KK 05to11 *ROUTE CPOS 
RS 1 FLOW 
RC .03 .03 
RX 990 992 
RY 2 . 5 2.0 . 

0 
.03 1056 .0091 
994 998 1002 
1.8 0 0 

3. 95 . 57 0 

5 8 12 

(SA07) TO CP11 
0 

. 03 
996 
1.0 

595 
999.9 

0 

.0083 
1000.1 

0 

1006 
1.0 

20 

1004 
1.0 

KK CP11 *COMBINES SA06 , SA07, OS12, CP12 & CP14* 
HC 5 . 

1008 
3. 5 

43 

1008 
2.0 

1010 
2.0 

75 

1010 
2. 5 

KK BAS- B 
KM *RETNETION BASIN FOR SUBAREAS OF CP11 DRAIN ED BY 2 -36 " PIPES* 
RS 1 STOR 
SA . 40 . 52 . 64 
SE 0 1. 5 3 
;o o 6s 130 

KK CP06 *COMBINES CP02, CPl, CP10* 
HC 3 . 

HEC- 1 INPUT 

90 96 

ID . . ..... 1 ....... 2 ....... 3 .. . . ... 4 . .. .... 5 .. . .. . . 6 .. ..... 7 . •. .. •. 8 . . ..... 9 . ..... 10 

KK BAS-A 
KM 
RS 
SA 
SE 

*RETNETION BASIN !=OR SITE DRAINED BY 3 SI LTED 36"PIPES AND BY OVERTOPPING* 
1 STOR 

.101 .168 
0 1.5 

;o 0 0 

. 243 
3 

10 

. 243 
4 

18 

. 243 
5 

250 

2 * ~ * * * * * * * 11: * * * * * * 'k*** * * *** ** * ********off****""**************#********* 

FLOW 
VIA 3-36" PIPES UNDER HIGL EY ROAD 

KK 
KM 
KM 
KM 
DT 
DI 

NSA06 
DIVERT 
160CFS 
160CFS 

WEST 
MINUS BASIN CP06 Q X 50% FLOW SPLIT = 82% FLOW TO THE WEST 

~ 

KK 

0 
0 

06-138 

100 1000 
82 820 

KM ROUTE FLOWS NORTH TO HIGLEY ROAD 
KO 21 
RS 3 FLOW 0 
RC 0.03 0.03 0.03 2640 0. 0067 
RX 100 102 104 lOB 118 
RY 2 1.5 1 0 0 . 
KK w13s 

122 124 
1 1.5 

KM OFFSITE AREA SOUTH OF RIGGS RD . & EAST OF HIGLEY RD. 
BA .125 

Page 6 
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I 
I 
I 
I 
I 
I 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

395 
396 
397 
398 

399 
400 
401 

402 
403 
404 
405 
406 
407 
408 

LINE 

409 
410 
411 

412 
413 
414 
415 
416 
417 

418 
419 
420 

421 
422 
423 
42 4 
425 
426 
427 

428 
429 
430 
431 
432 
433 
434 

435 
436 
437 
438 
439 
440 
441 
442 
443 
444 

LINE 

445 
446 
447 

448 
449 
450 
451 
452 
453 

454 
455 
456 
457 

SNQ6AL T2 . OUT 
LG . 35 . 35 4. 3 .400 .000 
uc . 467 . 387 
UA 0 5 16 30 65 77 84 90 94 97 

UA 100 . . 
KK CPW13B 
KM COMBINE W13B FLOWS WITH ROUTED FLOWS FROM BASIN W13A & SA06 
HC 2 . 
KK W14B 
KM OFFSITE AREA SOUTH OF RIGGS RD. & EAST OF HIGLEY RD . 
BA .125 
LG .35 . 35 4.3 .400 .000 
uc . 467 . 387 
UA 0 5 16 30 65 77 84 90 94 97 

UA 100 . . 
HEC- 1 INPUT 

ID ..... . . 1 . .. .... 2 . . .. . . . 3 ...• . .. 4 .... . .. 5 .. .. . . . 6 ... . . .. 7 . .. . ... 8 . . .... . 9 ...... 10 

KK CPW14B 
KM COMBINE FLOW FROM Wl3 WITH FLOW FROM 14B 
HC 2 
* 
KK 14B-21 
KO 21 
RS 1 FLOW 
RC 0.035 0.03 5 0 . 035 2640 . 0094 
RX 0 0 15 15 45 45 60 60 
RY 6 4 4 0 0 4 4 6 . 
* HIGLEY/SAN TAN BLVD 
* BASIN SA01 THRU SA06 INCLUDE LANDS SOUTH OF SAN TAN BLVD AND EAST OF HIGLEY 
* THIS INCLUDES THE JR . HIGH SCHOOL. 
* FLOWS ARE NOW ROUTED ACROSS HIGLEY (AT SAN TAN BLVD) FROM THE SE QUAD. TO 
* THE NE QUAD. NEW DEVELOPEMENT ROUTES THIS FLOW WEST ALONG THE N SIDE OF 
* SAN TAN BLVD . VIA A TRAP DITCH. 

KK RCSTW 
KM RECALL WEST FLOW SPLIT FROM INTERSECTION OF SANTAN BLVD & HIGLEY 
DR WEST . 
KK RWCP6A 

ROUTE FLOW VIA CONCRETE LINED DITCH ALONG SOUTH SIDE OF ACACIA DEVELOPMENT KM 
KO 
RS 
RC 
RX 
RY 

2 
0.035 

0 
4 

KK RWCP6B 

FLOW 
0.016 

10 
3 

0.035 
20 

3 

1320 
26 

0 

21 

. 0093 
46 

0 
52 

3 
60 

3 
70 

4 

KM ROUTE FLOW VIA SH EET FLOW DOWN STREAM OF ACACIA DEVELOPMENT 
KO 21 
RS 2 FLOW 
RC 0.035 0.035 0.035 1320 . 0093 
RX 30 40 45 50 70 75 80 90 
RY 2 1 . 5 0 0 . 5 1 2 . 
KK 
KM 
KM 
KM 
KM 
BA 
LG 
uc 
UA 
UA . 

W22 
OFFSITE AREA SOUTH OF SAN TAN BLVD. & WE ST OF HIGLEY 

6-HOUR RAINFALL, PATIERN NO. 2. 05 WAS USED TO FIND TC 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 973 

L - . 78 Kb = .050 Adj. slope = 48 . 9 
. 250 

. 3 . 3 5 4. 3 . 400 
.610 .386 

0 5 16 30 65 77 84 
100 

HEC- 1 INPUT 

RD. E. OF 164TH ST. 
& R FOR THIS BASIN 

90 94 97 

ID ... .•.. 1 ....... 2 .... . .. 3 . . ..... 4 . . ..... 5 ....... 6 . .. . . .. 7 .... . .• 8 ....... 9 . .. ... 10 

KK CPW22 
KM 
HC . 
KK 
KO 
RS 
RC 
RX 
RY . 
KK 
KM 
BA 
LG 

RCPW22 
21 

1 FLOW 
0.035 0.035 0.035 2640 .0053 

140 147 151 160 165 183 219 
32 . 8 32 30 29.3 30 31 31.5 

W21 
OFFSITE AREA SOUTH OF RIGGS RD. & WEST OF HIGLEY RD. 
. 250 

.35 . 35 4.3 . 400 .000 
Page 7 

255 
32 
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I 
I 
I 
I 
I 
I 1 

INPUT 
LINE 

NO . 

90 I 
101 

106 

120 
I 

117 

123 

126 I 
13 2 

142 
139 I 
145 

1 56 
152 I 
159 

I 166 

169 

177 

184 
I 

191 

198 I 
204 

I 207 

213 

219 

221 I 
I 

227 

232 

238 

I 
I 

458 
459 
460 

uc 
UA 
UA 
* 

. 504 
0 

100 

KK RETAIN 

. 293 
5 16 30 

SNQ6AL T2. OUT 

65 77 84 90 94 

461 
462 
463 
464 
465 
466 
467 
468 

KM 50YR-24HR RETENTION VOLUME FOR SUBBASIN LOCATED IN TOWN OF GILBERT 
KM APPROXIMATELY 3/4 OF THE BASIN HAS BEEN DEVELOPED OR WILL BE DEVELOPED 
KM IN THE NEAR FUTURE . 
KM USED AN AVERAGE C = 0. 63 FOR 120 AC DEVELOPED LAND 

469 
470 
471 

DT RETDIV 18. 9 
DI 0 10000 
~ 0 10000 

KK CPW21 
KM 
HC . 

472 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

( --->) DIVERSION OR PUMP FLOW (V) ROUTING 

(.) CONNECTOR 

w9 

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

v 
v 

RW9 

w10 

RETAIN ---- ---> RETOIV 

HC9 - 10 .••••• • .• • • : 
v 
v 

RW10 

W14A 

RETAIN ----- --> RETDIV 

W13A 

. -------> SNTW 
W13AN 

v 
v 

13A-14 

HCW14A ...•••• - .. -: •.• . •.. •• •• : 
v 
v 

RW14A 

SA03 

SA04 

SA05 
v 
v 

03to01 

CPOi ••• .. . .•• • • : . .•••••••. . • 
v 
v 

Olto02 

0509 

CP02 •.. ..... ..•• 

OS07 
v 
v 

08to10 

OS03 
v 
v 

09tol0 
Page 8 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

243 

249 

255 

261 

263 

269 

275 

280 

286 

288 

294 

300 

306 

311 

314 

320 

326 

332 

334 

343 
341 

344 

350 

357 

362 

364 

370 

372 

382 
378 

385 

392 

399 

402 

409 

412 

CP10 .. . . . . 
v 
v 

BAS - A2 

. . 

SNQ6AL T2 . OUT 

0508 
v 
v 

SAto12 

0511 

OS04 

CPL~ . . ... . .•... : 
v 
v 

BAS-82 

0 512 
v 
v 

BAS - ( 
v 
v 

SA toll 

DUMMY. , ...... . 

OS06 
v 
v 

BAS06 

CP14 . . . . 

0501 

0505 

SA06 

OS02 

.<----- --
RCSTW 

v 
v 

SNTW-7 

SA07 
v 
v 

05toll 

CPl~ .... . • ....• . . ... . ... . •....•....•.•......... . .... 

v 
BAS-6 

CP06 . ... .. . , .... • ...•.. . .• ·• 
v 
v 

BAS-A 

. -------> 
NSA06 

v 
v 

06-13 8 

wl3a 

. . 
CPW13B ......... . . . 

CPW14B. 
v 
v 

14B-21 

W148 

WEST 

Page 9 

SNTW 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

420 
418 

421 

428 

435 

445 

448 

454 

RCS...W <------- WEST 

v 
v 

RWCP6A 
v 
v 

RWCP6B 

W22 

CPW22 • .. . • • •••• . : 
v 
v 

RCPW22 

W21 

SNQ6AL T2. OUT 

466 
461 

RETAIN- ------> RETDIV 

469 CPW21. 

( ***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
1 ,:r 1l'ir1t'kfr***** *** ****** ***flrfr **** <!!: *** 1<**** *** . ****fit** f.r* * * * v * * * * * * * ** * * * * .,...* * ** ***** * * * 

FLOOD HYDROGRAPH PACKAGE ( HEC - 1) U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

JUN 1998 
VERSION 4.1 

RUN DATE 07MAY09 TIME 13:44: 23 

'" * * * * * ** * * * * * * ** * * * * * * *11 * * * * * * tt * * * * * * ,:r "'** * * ** ** * * * * * * ** * * ** ,:r * * ** * * *' * * * * * * * ** * * * * 

* * * * * * * * *** **"' * * * ** * * * * * *** * * * * * ** * * * * * * * *,:r * * * * * ** * *** * * * * * * * * ** * ** .:r.:r * 1t1r * * * * * 
RIGGS ROAD WIDENING PROJECT, VAL VISTA DRIVE TO RECKER ROAD. PLUS 1 / 4 MILE 
SECTION OF HIGLEY ROAD TO THE SOUTH OF RIGGS ROAD. 
FILENAME SNQ6AL Tl. OAT 
J2 PROJECT ID 08.0217 
100- YEAR, 6 - HOUR STORM (FCDMC - METHODOLOGY) 

REVISED 05 - 01- 2009 
-S IMPLIFIED MODEL, INCLUDED ONLY RELEVANT BASINS THAT IMPACT THE PROJECT 
- UPDATED BASIN W9 & W10 LG AND UC CARD TO CURRENT CONDITIONS 
- ADDED BASIN 22 
- ADDED FLOW SPLITS FOR BASINS Wl3A & SA06 

- BASIN Wl3A ROUTED FLOWS NORTH TO RIGGS ROAD VIA SRP EASEMENT (172 ST) 
DUE TO FUTURE DEVELOPMENT. 

** * * ** * * * '!:1t * * * * * * * * *** * * * * * * ** * * * * * *** * * ** * * * * * * * * * * * * * * * ** * ** * * * 'f<-1t * v * * * * ** * * 
RIGGS PAVILION MODEL 
SEVILLE DEVELOPMENT MODEL REVISED TO ADDRESS CHANGES OUT TO DEVELOPMENT*** 
EAST AND SOUTH OF RIGGS PAVILION PROJECT SITE 09-28 - 2007 
( FILE i. d . RP- 100- 6Prel. OAT 

* * * *"' tl' *"'* "'***it***** -&1:** ** * ** * * * tdt * * * * * * ** tt'it * * * * * 1t *** *** * * *** * ** * * * * * 1< * *** ,:r * * * * 
ENTELLUS MODEL REVISED FOR RE - ROUTED FLOWS DUE TO DEVELOPMENT OF SEVILE 
@ HIGLEY & CHANDLER HEIGHTS ROADS. REVISIONS WERE CONFINED TO RUNOFF 
FROM DRAINAGE BASIN W ONLY WHERE THESE FLOWS IMPI NGE UPON THE SEVILLE 
DEVELOPMENT . CMX GROUP INC. , 5- 30- 2000 (FILE I. D . SNQ6REV2. OAT) 

** THIS IS A MODEL FOR 100-YR 6- HR PROPOSED CONDITINOS WITH SEVILLE 
REVISED 1 -20 - 2000 TO INCLUDE SITE AREA BETWEEN 164TH ST. & HIGLEY RD 
REVISED 5- 11- 2000 TO MODIFY THE DRAIANGE AREAS WllA. WllB , WllC , WllD & WA 
WITH CHANNEL ROUTINGS 

** REVISED 5-2 2 -2000 TO INCLUDED AREAS Wl5 & W20 AND Wl4, Wl3 & W21 AS OFF­
SITE AREAS NEAR SW CORNER OF SITE FOR FLOWS ALONG SOUTH ERN BOUNDARY OF 
PARCELS 38A & 38B, PLUS FLOWS IN EXISTING CHANNEL SOUTH OF, AND PARALLEL 
TO RIGGS RD. 
REVISED RTIMP FOR Wll, W12, W16, W17 , W18, W19 TO 30% FROM 0% 
REVISED RET . VOLUMES FOR Wll , W12 , W16, Wl7 , W18 & W19 (USE VOL "PROVIDED " 
PER THE ONSITE DRAINGE REPORT BY CMX) 
CHANNEL DESIGN FOR CHANDLER HEIGHTS BETWEEN POWER RD AND RECKER ROAD WILL 
STIMULATE EXI STING FLO'III OVERTOPPING CONDITIONS 
CHANNEL DESIGN FOR CHANDLER HTS BETWEEN RECKER RD TO HIGLEY RD WILL BE 
DESIGNED FOR CHANDLER HTS BETWEEN RECKER RD TO HIGLEY RD WILL BE 
DESIGNED WITHOUT OVERTOPPING FLOWS 
CHANNEL DEIGN FOR CHANDLER HTS BET HIGLEY RD & 164TH ST WILL BE DESIGNED 
TO SIMULATE FLOW OVERTOPPING CONDTIONS 

~oft'**'* * 1t 1t 1t ** *'** ** ** * *** ** *~* ** * ** *** ~ **oft * 1t1t1t ** * ** * * ** ~ * ** * ** * * * ******oft******** 
oft* 1t 1t 1t 1t * * * ** *** * 1t ** * *** ** * ** * k * * * * ** * * * 1t 1t ** * ** * *** 1t * * 1t 1t ** * * * * * * 1t1t *** ** ** * 1t * * ** 

SONOQUI WASH FLOODPLAIN DELINEATION STUDY 
100- Year 6 - hour Storm 
First Run Date February 10- 1998 

:~~I~~~~ Ma ~~h i8= }66~ 
REVISION CHANGES: 

Basins E1 and E2 c hanged from Cl ark UH to s - graph s •• 
changed met hod of Ra i l road cul vert flow calculations""* 

Appli es to structures RRW l , RRW2 and RRW 3 ** 
see note prior to structu re RRWl ** 

Extended x- secti on for st ructure RRW3 
*1t Entellus , Inc. File SNQ6.0AT 
* 1t * * * * * * ""** ** * 1t * *** * * * * * *'* * ** * ** * * * * * * * * * 1t * 1t * * ** ** * * * * * * * ** * * * ** * * * ** * 1t * * ** * * 
* 1t * 1t 1t 1t 1t k 'ltk1t * * * ** * ""* 1t * * * * 1t 1t 1t * 1t * ** * * kk * * 1t * * 1t * 1t k 1t ** ""* * ** * * * * ** * k * 1t * 1t * 1t ** * * * 1t **1t * 
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I 
I 
I 

SNQ6ALT2 .OUT 

ODM MCUHPl Sonoqui wash floodplain Delineation study 

67 IO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 

I 
QSCAL 0 . HYOROGRAPH PLOT SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 5 MINUTES IN COMPUTATION INTERVAL 

IOATE lAPR97 STARTING DATE 
!TIME 0000 STARTING TIME 

NQ 600 NUMBER OF HYOROGRA PH ORDINATES 

I 
NDOATE 3APR97 ENDING DATE 
NDTIME 0155 ENDING TIME 
!CENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL TIME BASE 49.92 HOURS 

I 
ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

I 69 JD INDEX STORM NO. 1 
STRM 3. 04 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA 

70 PI PRECIPITATION PATTERN 
.00 .00 . 00 .00 .00 . 00 .00 .00 .00 .00 

I 
.00 .00 .00 .00 .00 . 00 .00 . 00 .00 .00 

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

.00 .00 .00 . 01 .01 . 01 .01 .01 .01 . 03 

.03 .03 . 05 . 05 . 05 .15 .15 . 1 5 .03 . 03 

.03 .01 .01 .01 .01 .01 .01 .00 .00 .00 

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

.00 .00 

I 73 JD INDEX STORM NO. 
STRM 3. 02 PRECIPITATION DEPTH 
TRDA . 50 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.00 .00 .00 .00 . 00 .00 .00 .00 .00 . 00 

I 
.00 .00 .00 . 00 .00 . 00 .00 .00 .00 . 00 

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

.00 .00 .00 . 01 .01 .01 .01 . 01 .01 . 03 

.03 .03 .05 .05 .05 .15 . 15 . 15 .03 .03 

.03 .01 .01 .01 .01 .01 .01 .00 .00 .00 

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

.00 .00 

I 74 JD INDEX STORM NO . 
STRM 2. 98 PRECIPITATION DEPTH 
TRDA 2.80 TRANSPOSITION DRAINAGE AREA 

75 PI PRECIPITATION PATTERN 
.00 . 00 .00 .00 .00 .00 . 00 . 00 .00 .00 

I 
.00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 

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

.00 .00 .00 .01 .01 .01 . 01 .01 .01 .03 

.03 .03 .07 .07 . 07 .08 .08 .08 .05 .05 

.05 .02 .02 .02 .01 .01 .01 .00 .00 .00 

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

.00 .00 

I 78 JD INDEX STORM NO. 4 
STRM 2.80 PRECIPITATION DEPTH 
TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

79 PI PRECIPITATION PATTERN 
.01 .01 .00 .00 .00 .00 .00 .00 .00 .01 

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

I 
.00 .00 .01 .00 .00 .00 . 00 . 01 . 01 .01 

.01 .01 .01 .01 . 01 .01 .0 2 .02 .02 . 03 

.03 . 03 .06 .06 .06 .07 .07 .07 .04 . 04 

.04 .02 .02 .02 .01 .01 . 01 .01 .01 . 01 

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

.00 .00 

I 
82 JD INDEX STORM NO . 

STRM 2.46 PRECIPITATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREA 

83 PI PRECIPITATION PATTERN 
.01 . 01 .01 .00 . 00 .00 . 01 .01 .01 .01 

.01 .01 .01 .01 .01 .01 . 01 .01 . 01 .01 

I 
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01 

.01 .01 .01 .01 . 01 .01 .02 .02 . 02 .03 

.03 .03 . 05 .05 . 05 . 05 .05 .05 .04 .04 

. 04 . 02 .02 . 02 .02 .02 .02 .01 .01 .01 

.01 .01 .01 . 01 . 01 .01 .01 .01 .01 .01 

. 01 .01 

I 
86 JD INDEX STORM NO. 6 

STRM 1.73 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

87 PI PRECIPITATION PATTERN 
.01 . 01 .01 .01 .01 . 01 .01 .01 .01 .01 

.01 .01 .01 . 01 .01 .01 .01 .01 .01 .01 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.01 

.01 

.03 

.04 

.01 

.01 

.01 

.01 

.03 

. 03 

. 01 

.01 

.01 

.01 

.04 

.03 

.01 

SNQ6AL T2 .OUT 
.01 .01 .01 
. 01 .01 .01 
.04 .04 .04 
. 03 . 02 . 02 
.01 .01 . 01 

.01 .01 .01 .01 

.02 .02 .02 .03 

. 04 .04 .04 .04 

. 02 .01 .01 . 01 

. 01 .01 . 01 .01 

~** *** *** *** <:: ** *** l!r** *** **:tf *** *** *** *'k* ** * * ** *1<* **"" *1t* *** <ltf<-k *** *** *** *** *** *** 1t1<* **fl' * 1t * *** *** *1t* **'lit: 

126 KK 

127 KO 

************** 

RW10 

******* ******* 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

WUT 
ISAV1 
ISAV2 

TIM INT 

VARIABLES 
5 
0 

o. 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

** -tl *** '"** *** *** ~dd: *** *** *tl:* *** f<'f;rf< ** * *** *** *** *** *'k*' *1<* **1: 1t 1t:k * ** 1<** *** *** *** *** *** *** *** *~' * f<•:t * *** -:: '1:* 

1 59 KK 

161 KO 

************** 
13A- 14 

***** ********* 
OUTPUT CONTROL 

IPRNT 
I PLOT 
QSCAL 
IPNCH 

WUT 
ISAV1 
ISAV2 

TI M!NT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

*** *** *** *** **tl: **1: W'fdt *** *** t.r1tf< **":: 'fl1t* *** *** * trf• *** 1r ** *** *'"'* ** * **<fr *** *** *** *** #** *** 1rtt* **1t tl ** 1<* * *** *** 

169 KK 

172 KO 

RW14A 

OUTPUT CONTROL 
IPRNT 
!PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
I S AV2 

TIMINT 

WARNI NG -- - ROUT ED OUTFLOW ( 

WARNING - -- ROUTED OUTFLOW ( 

WARNING - - - ROUTED OUTFLOW ( 

WARNI NG -- - ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARN I NG --- ROUTED OUTFLOW ( 

WARNING --- ROUTED OUTFLOW ( 

WARNING --- ROUT ED OUTFLOW ( 

VARI ABLES 
5 
0 

0. 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

137.) I S GREATER THAN MAXIMUM OUTFLOW ( 

138.) I S GREATER THAN MAXIMUM OUTFLOW ( 

133.) I S GREATER THAN MAXIMUM OUTFLOW ( 

135.) I S GREATER THAN MAXIMUM OUTFLOW ( 

137 . ) IS GREAT ER THAN MAXIMUM OUTFLOW ( 

132 .) IS GREATER THAN MAXIMUM OUTFLOW ( 

254.) IS GREATER THAN MAXIMUM OUTFLOW ( 

2 50 . ) I S GREATER THAN MAXIMUM OUTFLOW ( 

130 . ) IN STORAGE - OUTFLOW TABLE 

130.) IN STORAGE- OUTFLOW TABL E 

130.) IN STORAGE - OUT FLOW TABLE 

130.) IN STORAGE - OUTFLOW TABLE 

130.) IN STORAGE - OUTFLOW TABL E 

130.) IN STORAGE -OUTFLOW TABLE 

250.) IN STORAGE-OUTFLOW TABL E 

250 . ) IN STORAGE-OUTFLOW TABLE 

tl' 'k1r * llrtl!' *** *** tl:'fr* *ll:* 1r11-* 11'** 'lf'fr* 'k** *** *** *** -:'l** *** *** 1drilr *** *** *** *** *** 1dd: *** 1.-fdr *(r* **•l- 1r1rft *<!<* ** 1t '"** *<::* 1dt1t 

38 5 KK 

38 7 KO 

*'k****'****'fftl''k* 

06- 13B 

************** 
OUTPUT CONTROL 

IPRNT 
I PLOT 
QSCAL 
IPNCH 

!OUT 

VARIABLES 
5 
0 

0. 
0 

21 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

+ 

+ 

I 
I 

ISAV1 
ISAV2 

TIM INT 

SNQ6ALT2 .OUT 
1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 
. 083 TIME INTERVAL IN HOURS 

*** *** *** *1<* *** *** **1< *** *** *** il:-1<* **"* ** * *** *** 1t'll''k :tr1r'k *** 1c-ll* 1<-tl:* *** *** *1r* ;:.** "'** *** *11"* *** *** *** *** *** *** 

412 KK 

413 KO 

************** 
148-21 

OUTPUT CONTROL 
IPRNT 
!PLOT 
QSCAL 
IPNCH 
lOUT 

ISAV1 
ISAV2 

TIMINT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
. 083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

*** *** *'** *** *~-d: *** *tl* 1r>\'..:t *** *** 'fldt.:. *1r* 1r'fl:* *** *** *** *** *** **'":. 1rlir1r fddt *** *** *** 1dd< *** *** **1r **-tl *** *** *** *** 

421 KK 

423 KO 

************** 
RWCP6A 

1:************* 

OUTPUT CONTROL 
IPRNT 
!PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIMINT 

VARIABLES 
5 
0 

o. 
0 

21 
1 

600 
. 08 3 

PRINT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THI S UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

*** *** *** *** *** *** 11t** *** *'!t* *** *** *** *1•* *** *** 'fr** *** *** *** *** *** *** **1r *** *** oft** *** *** 'ft** *** 

428 KK 

430 KO 

RWCP6B 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 
IPNCH 

IOUT 
ISAV1 
ISAV2 

TIM INT 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
.083 

PRINT CONTRO L 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL IN HOURS 

*** tr:.ttr *tf* "'** *** *"'~'* *** trt.'lt trtr>'l' *** 1ttrtr *** "'** 'k** "'** *** *** *** *** *'11-* *** *** **"' *** *** *** **tr ""** *** *** *** "'*1t *** 

448 KK 

449 KO 

RCPW22 

OUTPUT CONTROL 
IPRNT 
!PLOT 
QSCAL 
IPNCH 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

IOUT 
ISAV1 
ISAV2 

TIM INT 

STATION 

W9 

RW9 

VARIABLES 
5 
0 

0. 
0 

21 
1 

600 
.083 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH 
SAVE HYDROGRAPH ON THIS UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAV ED 
TIME INTERVAL IN HOURS 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MIL ES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 - HOUR 24-HOUR 72 - HOUR 

533 . 4. 25 78. 20. 9. 

507. 4. 33 78. 20. 9 . 
Page 13 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

HYOROGRAPH AT 

DIVERSION TO 

HYOROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

DIVERSION TO 

HYOROGRAPH AT 

HYDROGRAPH AT 

DIVERSION TO 

HYOROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

HYDROGRAPH AT 

HYOROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

w10 

RETDIV 

RETAIN 

HC9 - 10 

RW10 

W14A 

RETOIV 

RETAIN 

W13A 

SNTW 

W13AN 

13A- 14 

HCW14A 

RW14A 

SA03 

SA04 

SA05 

03to01 

CP01 

01to02 

OS09 

CP02 

OS07 

08to10 

0503 

09to10 

OSll 

OS01 

0502 

CP10 

BAS- A2 

OS08 

SAto12 

OS04 

CP12 

547. 

117. 

547. 

907. 

881. 

332 . 

332. 

0. 

212. 

82. 

129 . 

122 . 

901. 

721. 

72. 

10. 

63. 

63. 

143 . 

143. 

4. 

146. 

14. 

14. 

6. 

6. 

15. 

3. 

4. 

42. 

18. 

11. 

10. 

4. 

15. 

4. 25 

3. 92 

4. 25 

4. 33 

4. 42 

4.17 

4.17 

. 00 

4.17 

4 . 17 

4.17 

4. 33 

4 . 42 

4. 67 

4. 25 

4.17 

4. 25 

4. 25 

4. 25 

4. 25 

4 . 08 

4. 25 

4.00 

4.08 

4.00 

4.00 

4.08 

4.08 

4.00 

4.08 

4. 33 

4.00 

4.00 

4.00 

4.00 

SNQ6ALT2.0UT 

78. 

5. 

73. 

138. 

138. 

32 . 

32 . 

0 . 

20 . 

8. 

12 . 

12. 

142. 

142. 

7. 

1. 

6. 

6. 

14 

14. 

1. 

15. 

2. 

2. 

1. 

1. 

2. 

1 . 

0 . 

5. 

2 . 

1 . 

1. 

0. 

2. 
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20 . 

1. 

18. 

35. 

35. 

8. 

8. 

0. 

5. 

2. 

3. 

3. 

36. 

36. 

2 . 

0. 

2. 

2 . 

4. 

4. 

0. 

4. 

0. 

0. 

0 . 

0. 

0. 

0. 

0. 

1. 

0. 

0. 

0 . 

0 . 

0. 

9. 

1. 

9. 

17. 

17 . 

4. 

4. 

0. 

2. 

1. 

1. 

1. 

17. 

17. 

1. 

0. 

1. 

1. 

2. 

2. 

0. 

2. 

0. 

0. 

0. 

0. 

0. 

0 . 

0 . 

1. 

0. 

0. 

o. 

0. 

0. 

. 51 

. 51 

.51 

1.03 

1.03 

. 25 

. 25 

. 25 

.16 

. 16 

.16 

.16 

1. 44 

1.44 

.06 

.01 

.05 

. 05 

.12 

.12 

.00 

.12 

. 01 

.01 

.00 

.00 

.01 

.00 

.00 

.02 

.02 

.00 

.00 

.00 

.01 



I 
I 
I ROUTED TO 

HYOROGRAPH AT 

I 
ROUTED TO 

ROUTED TO 

2 COMBINED AT 

I HYDROGRAPH AT 

ROUTED TO 
+ 

I 
HYDROGRAPH AT 

+ 

2 COMBINED AT 

HYDROGRAPH AT 

I HYDROGRAPH AT 
+ 

ROUTED TO 

I HYDROGRAPH AT 

ROUTED TO 

I 
5 COMBINED AT 

ROUTED TO 
+ 

3 COMBINED AT 

I 
+ 

ROUTED TO 
+ 

DIVERSION TO 

I 
HYDROGRAPH AT 

+ 

ROUTED TO 

HYOROGRAPH AT 

I 2 COMBINED AT 
+ 

HYOROGRAPH AT 

I 2 COMBINED AT 
+ 

ROUTED TO 

I 
HYDROGRAPH AT 

+ 

ROUTED TO 

ROUTED TO 

I HYOROGRAPH AT 

2 COMBINED AT 

I ROUTED TO 

HYDROGRAPH AT 

DIVERSION TO 

I HYDROGRAPH AT 

3 COMBINED AT 

I 
I 

BAS-B2 

OS12 

BAS - C 

SA toll 

DUMMY 

os06 

BAS06 

OS05 

CP14 

SA06 

RCSl'll 

S Nl'll - 7 

SA07 

05toll 

CPll 

BAS - B 

CP06 

BAS - A 

WEST 

NSA06 

06-13B 

w13B 

CPW13B 

W14B 

CPW14B 

14B- 21 

RCSl'll 

RWCP6A 

RWCP6B 

W22 

CPW22 

RCPW22 

w21 

RETDIV 

RETAIN 

19. 

14 . 

12. 

12. 

19. 

4. 

0. 

1. 

1. 

45. 

82. 

81. 

47. 

46. 

152. 

137. 
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HEC-RAS Plan: Vestar 28' River. Stream Reach: Reach Profile: PF 1 

Reach River Sta Profile QTotal MinCh El W.S . Elev 

(cfs) (It) (It) 

Reach 6150.000 PF 1 100.00 1331 .60 1334.38 

Reach 6105. PF 1 300.00 1331 .33 1334.25 

Reach 6034.5 Culvert 
Reach 5919 PF1 320.00 1330.27 1332.93 
Reach 5869 PF 1 320.00 1330.02 1 1332.99 

Reach 5422.5 Culvert 
Reach 4976. PF 1 320.00 1324.64 1327.43 

Reach 4926 PF 1 320.00 1324.34 1327.43 
Reach 4663 Culvert 
Reach 4000 PF 1 320.00 1318.78 1321 .13 
Reach 3960 PF 1 320.00 1318.54 1320.44 
Reach 3790. PF 1 320.00 1317.48 1319.24 
Reach 3710. PF 1 320.00 1317.04 1318.97 
Reach 3615. PF 1 320.00 1316.47 1319.00 

Reach 3565. PF 1 320.00 1316.30 1318.85 

Reach 3465. PF 1 320.00 1315.63 1318.85 

Reach 3365. PF 1 320.00 1315.00 1318.90 

Reach 3327 Culvert 

Reach 3270 PF 1 320.00 1314.50 1318.39 

Reach 3250. PF 1 570.00 1314.56 1317.35 
Reach 3150. PF 1 570.00 1313.59 1316.00 
Reach 3050. PF 1 570.00 1312.831 1315.31 
Reach 2950. PF 1 570.00 1312.18 1314.84 
Reach 2850. PF 1 570.00 1311 .50 1314.09 
Reach 2750. PF 1 570.00 1310.99 1313.88 
Reach 2650. PF 1 570.00 1310.27 1312.51 

Reach 2550. PF 1 570.00 1309.63 1312.49 
Reach 2450. PF 1 570.00 1309.06 1311 .70 
Reach 2350. PF 1 570.00 1308.36 1310.96 
Reach 2250. PF 1 570.00 1307.80 1310.40 
Reach 2150. PF 1 570.00 1307.29 1310.88 
Reach 2050. PF 1 570.00 1306.64 1310.87 
Reach 1950. PF 1 570.00 1306.28 1310.89 
Reach 1910 PF 1 570.00 1305.95 1310.98 
Reach 1849 Culvert 
Reach 1790 PF 1 570.00 1304.97 1308.21 
Reach 1750. PF 1 570.00 1304.64 1307.70 
Reach 1650. PF 1 570.00 1304.25 1307.Q7 

Reach 1550. PF 1 570.00 1303.61 1306.59 
Reach 1450. PF 1 570.00 1303.43 1306.53 
Reach 1350. PF 1 570.00 1302.88 1306.16 

!Reach 1250. PF 1 570.00 1302.50 1306.08 
Reach 1150. PF 1 570.00 1302.19 1306.12 
Reach 1050. PF 1 570.00 1301 .79 1305.95 
Reach 950. PF 1 570.00 1301.71 1305.90 
Reach 650. PF 1 570.00 1301 .34 1305.99 
Reach 700. PF 1 570.00 1300.95 1305.89 
Reach 592. PF 1 570.00 1300.92 1305.89 
Reach 539. PF 1 570.00 1300.58 1305.88 

Reach 520.0000 PF 1 570.00 1300.53 1305.88 

Reach 505.0000 PF 1 570.00 1300.50 1305.90 
Reach 4 97.5 C ulvert 

Reach 490.0000 PF 1 570.00 1300.47 1304.09 
Reach 450.0000 PF 1 570.00 1300.35 1303.20 
Reach 345.0000 PF 1 570.00 1299.73 1303.23 
Reach 290.0000 PF 1 570.00 1299.58 1303.15 
Reach 190.0000 PF 1 570.00 1299.23 1302.19 
Reach 150.0000 PF 1 570.00 1299.11 1301 .40 
Reach 105.0000 PF 1 570.00 1 1299.10 1300.58 

CritW.S. E.G. Elev E.G. Slope VeiChnl Flow Area Top Width Froude #Chi 

(ft) (It) (ftlft) (ftls) (sqft) (It) 

1333.06 1334.44 0.000375 1.99 50. 15 30.09 0.2~ 

1332.98 1334.41 0.000656 3.14 95.58 44.39 O.Jl 

1333.25 0.001476 4.57 70.07 31 .68 0.5' 

1331 .58 1333.17 0.000541 3.57 101 .99 40.78 0. 3~ 

1327.53 0.000311 2.59 126.95 51 .20 0.2< 
1325.57 1327.51 0.000243 2.25 142.55 52.39 0.2.( 

1321 .42 0.001164 4.48 82.26 42.09 0.51 

1320.44 1321 .28 0.004565 7.69 48.66 31.37 0.91 

1319.45 1320.34 0.006926 8.75 42.59 30.76 1.H 

1318.94 1319.83 0.004316 7.57 46.34 27.79 0.9€ 
1319.46 0.001726 5.72 67.33 34.95 0.6, 

1319.36 0.002075 6.13 66.75 36.53 0.6S 

1319.16 0.000978 4.81 86.00 39.40 0.4S 

1316.87 1319.06 0.000353 3.46 116.06 41 .00 0.31 

1318.58 0.000395 3.65 108.29 45.38 0.33 

1317.35 1318.46 0.004032 9.08 79.89 39.82 0.98 

1316.48 1317.83 0.008118 11.40 60.01 34.02 1.35 

1315.73 1317.02 0.007370 10.98 62.01 34.48 1.29 
1315.09 1316.31 0.005603 10.33 68.49 35.21 1.14 

1314.44 1315.69 0.006664 10.81 65.59 35.45 1.23 
131 3.97 1315.15 0.004565 9.69 74.22 36.19 1.04 

1313.05 1314.47 0.008751 11.71 57.24 32.50 1.40 
1312.51 1313.70 0.004098 9.40 75.50 35.86 0.99 

1311.96 1313.20 0.005528 10.43 68.02 34.24 1.14 

1311.31 1312.60 0.006351 1 11 .00 65.78 34.40 1.22 

1310.70 1311 .95 0.005867 10.48 65.34 33.61 1.17 

1310.05 1311 .51 0.001549 6.74 106.17 40.43 0.63 

1311 .34 0.000984 5.86 129.92 53.78 0.52 

1311 .221 0.000603 5.01 169.61 73.86 0.41 
1308.22 1311 .16 0.000268 3.57 217.33 79.99 0.28 

1308.72 0.001309 5.89 109.77 40.77 0.58 
1308.61 0.002999 8.1 7 87.45 39.70 0.85 

1307.07 1308.24 0.004012 9.25 77.74 37.13 0.98 
1306.45 1307.64 0.003397 8.82 82.42 37.27 0.91 

1307.27 0.002216 7.39 98.42 42.68 0.74 
1307.03 0.002430 8.00 90.88 38.06 0.78 

1306.77 0.001693 7.11 108.93 57.22 0.67 
1306.56 0.001070 6.03 140.95 57.98 0.54 
1306.45 0.001102 6.33 140.26 66.05 0.55 
1306.32 0.000917 5.83 150.31 66.65 0.50 
1306.20 0.000452 4.36 207.87 74.68 0.36 
1306.12 0.000456 4.51 205.44 80.00 0.36 
1306.07 0.000309 3.79 215.50 62.53 0.30 
1306.05 0.000268 3.66 224.52 61 .55 0.28 
1306.04 0.000254 3.57 231.66 63.38 0.27 ' 

1302.74 1306.03 0.000187 3.13 238.13 58.00 0.24 

1304.38 0.000801 4.44 140.46 49.69 0.44 
1304.24 0.003409 8.71 81.28 37.09 0.91 
1303.86 0.001824 7.16 113.20 47.80 0.69 
1303.76 0.001761 7.09 116.27 49.53 0.67 

1302.19 1303.44 0.003940 9.51 74.24 33.03 0.98 
1301.87 1303.17 0.008357 11.41 62.18 38.28 1.36 
1301.21 1 1302.63 0.016845 11 .87 54.69 48.01 1.79 
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HEC-RAS Plan: Adjusted EC River: Stream Reach : Reach Profile : PF 1 

Reach River Sta Profile Q Total MinCh El W.S . Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Reach 6150.000 PF 1 100.00 1331.89 1334.82 1333.34 1334.87 0.000297 1.83 54.69 31 .37 0.24 
Reach 6105 . PF 1 320.00 1331.62 1334.68 1333.34 1334.84 0.000625 3.14 101 .82 45.50 0.37 

,Reach 6034.5 Culvert 

Reach 5935. PF 1 320.00 1330.57 1332.10 1332.41 1333.35 0.008755 9.24 39.23 30.19 0.37 
Reach 5795. PF 1 320.00 1329.57 1331 .79 1331 .73 1332.57 0.003974 7.57 53.46 34.67 0.93 
Reach 5595. PF 1 320.00 1328.46 1330.76 1330.76 1331.71 0.004422 8.30 47.48 28.62 0.99 
Reach 5395. PF 1 320.00 1327.45 1329.81 1329.51 1330.44 0.002737 6.80 58.72 33.26 0.79 
Reach 5195. PF 1 320.00 1325.38 1328.80 1328.80 1329.71 0.004764 11 .53 60 .21 32.68 1.10 
Reach 4995 . PF 1 320.00 1324.28 1326.69 1327.18 1328.37 0.008676 11 .87 39.84 26.55 1.40 
Reach 4795. PF 1 320.00 1323.54 1325 .91 1325.96 1326.93 0.004665 8.89 48.71 29.51 1.0 3 
Reach 4595. PF 1 320.00 1321 .85 1324.07 1324.52 1325.62 0.008920 11 .26 40.54 28.46 1.39 
Reach 4395. PF 1 320.00 1320.43 1323.69 1323.69 1324.65 0.004074 10.32 58.28 31.20 1.02 
Reach 4195. PF 1 320.00 1318.80 1321 .93 1322 .37 1323.47 0.008111 13.89 46.77 28.27 1.41 
Reach 3995. PF 1 320.00 1317.91 1321 .27 1321.01 1322.02 0.002904 8.91 65.43 33.29 0.86 

Reach 3975. PF 1 320.00 1317.83 1320.98 1320.98 1321 .93 0.004066 9.96 57.72 31 .87 1.00 

Reach 3890. PF 1 320.00 1317.70 1319.74 1320.21 1321.37 0.008946 11.03 37.56 26 .17 1.39 

Reach 3790. PF 1 320.00 1317.62 1320.40 1319.59 1320.77 0.001286 5.17 77.45 37.60 0.55 
Reach 3710. PF 1 320.00 1316.72 1320.47 1320.66 0.000420 3.67 106.82 39.21 0 .33 

Reach 3645. PF 1 320.00 1316.51 1320.46 1320.63 0.000346 3.45 116.17 42 .68 0.31 

Reach 3615. PF 1 320.00 1316.66 1320.43 1320.61 0.000437 3.73 117.12 45.56 0.34 

Reach 3565. PF 1 320.00 1316.30 1320.44 1320.59 0.000333 3.43 134.51 52.69 0.30 
Reach 3465. PF 1 320.00 1315.63 1320.44 1320.55 0.000210 2.96 167.96 76.78 0.24 
Reach 3345 PF 1 570.00 1314.85 1320.28 1317.55 1320.50 0.000329 4.16 206 .50 80.00 0.31 
Reach 3320 Culvert 

Reach 3295. PF 1 570.00 1314.62 1317.44 1317.44 1318.78 0.004031 9.41 65.10 31 .27 0 .99 

Reach 3250. PF 1 570.00 131 4.56 1317.04 1317.35 1318.54 0.006341 10.48 67.74 37.57 1.20 

Reach 3150. PF 1 570.00 1313.59 1316.02 1316.48 1317.81 0.007844 11 .28 60.75 34.16 1.33 
Reach 3050. PF 1 570.00 1312.83 131 5.32 1315.73 1317.01 0.007329 10.96 62 .13 34.50 1.28 

Reach 2950. PF 1 570.00 1312.18 1314.84 1315.09 1316.31 0.005609 10.33 68.46 35.20 1.14 

Reach 2850. PF 1 570.00 1311 .50 1314.09 1314.44 1315.69 0.006664 10.81 65.59 35.45 1.23 

Reach 2750. PF 1 570.00 1310.99 1313.88 1313.97 1315.15 0.004565 9.69 74.22 36.19 1.04 

Reach 2650. PF 1 570.00 1310.27 1312.51 1313.05 1314.47 0.008751 11 .71 57.24 32.50 1.40 

Reach 2550. PF 1 570.00 1309.63 1312.49 131 2.51 1313.70 0.004098 9.40 75.50 35.86 0.99 
Reach 2450 . PF 1 570.00 1309.06 1311 .70 1311 .96 1313.20 0.005528 10.43 68.02 34.24 1.14 
Reach 2350. PF 1 570.00 1308.36 1310.96 1311 .31 1312.60 0.006351 11 .00 65.78 34.40 1.22 

Reach 2250. PF 1 570.00 1307.80 1310.40 1310.70 1311 .95 0.005867 10.48 65 .34 33.61 1.17 
Reach 2150. PF 1 570.00 1307.29 1310.88 1310.05 1311 .51 0.001549 6.74 106.19 40.43 0.63 
Reach 2050 . PF _1 _____ 570.00 . _E 06.64 L_ _ ___! 310.87 131 1.34 0.000983 5.86 - --- 129.95 53.80 0.52 
---------- - ---------------
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HEC-RAS Plan: Adjusted EC River: Stream Reach : Reach Profile : PF 1 (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ftls) (sq ft) (ft) 
Reach 1950. PF 1 570.00 1306.28 1310.89 1311.22 0.000603 5.01 169.65 73.87 0.41 

Reach 1910 PF 1 570.00 1305.95 1310.98 1308.22 1311 .16 0.000268 3.57 217.37 79 .99 0.28 

Reach 1849 Culvert 

Reach 1790 PF 1 570.00 1304.97 1308.21 1308.72 0.001309 5.89 109.76 40.77 0.58 

Reach 1750. PF 1 570.00 1304.64 1307.70 1308.61 0.002999 8.17 87.45 39.70 0.85 

Reach 1650. PF 1 570.00 1304.25 1307.07 1307.07 1308.24 0.004010 9.25 77.75 37.14 0.98 

Reach 1550. PF 1 570.00 1303.61 1306.58 1306.45 1307.64 0.003430 8.85 82.14 37.22 0.9 2 

Reach 1450. PF 1 570.00 1303.43 1306.52 1307.27 0.002247 7.43 97.91 42 .80 0.75 

Reach 1350. PF 1 570.00 1302.88 1305.88 1306.96 0.003358 8.86 80.63 36.33 0.9 1 

Reach 1250. PF 1 570.00 1302.50 1305.82 1306.61 0.002165 7.63 94.49 38.40 0.74 

Reach 1150. PF 1 570.00 1302.19 1305.77 1306.37 0.001592 6.90 120.65 57.02 0.6 5 

Reach 1050. PF 1 570.00 1301 .79 1305.34 1304.92 1306.17 0.002131 7.91 103.40 55.93 0.74 

Reach 950. PF 1 570.00 1301 .71 1304.63 1304.48 1305.85 0.003851 9.38 77.74 40.24 0.97 

Reach 850. PF 1 570.00 1301.34 1305.01 1305.41 0.001147 5.92 143.40 57 .31 0.55 

Reach 700. PF 1 570.00 1300.95 1303.89 1303.89 1305.05 0.003884 9.19 77 .21 37.79 0.97 

Reach 592. PF 1 570.00 1300.92 1303.78 1303.42 1304.58 0.002584 7.56 91 .01 44.79 0.79 

Reach 539. PF 1 570.00 1300.58 1303.71 1304.43 0.002117 7.18 96 .63 41 .83 0.73 

Reach 520.0000 PF 1 570.00 1300.53 1303.67 1304.39 0.002150 7.18 96.40 43.50 0.73 

Reach 505.0000 PF 1 570.00 1300.49 1303.65 1304.34 0.002062 7.04 98.47 46.67 0.71 

Reach 490.0000 PF 1 570.00 1300.45 1303.63 1304.30 0.001999 6.97 100.85 50.88 0.70 

Reach 475. PF 1 570.00 1300.41 1303.56 1304.30 0.002203 7.30 96.39 49.63 0.74 

Reach 440.0000 PF 1 570.00 1300.13 1303.16 1304.21 0.003315 8.75 81.03 35.99 0.90 

Reach 345.0000 PF 1 570.00 1299.73 1303.23 1303.86 0.001824 7.16 113.20 47.80 0.69 

Reach 290.0000 PF 1 570.00 1299.58 1303.15 1303.76 0.001761 7.09 116.27 49.53 0.67 

Reach 190.0000 PF 1 570.00 1299.23 1302.19 1302.19 1303.44 0.003940 9.51 74.24 33.03 0.98 

Reach 150.0000 PF 1 570.00 1299.11 1301.40 1301 .87 1303.17 0.008357 11.41 62.18 36.28 1.36 

Reach 105.0000 PF 1 570.00 1299.10 1300.58 1301.21 1302.63 - 0.016845 11.87 54.69 48.01 1.79 
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G ILBERT 

A~IZ O NA 

.lanuan· 1-L 2() I() 

Flood Con trol Dist ri ct or Maricopa Count) 
280 I West Durango Street 
Phoenix. Arizona 85009 

Attention: Shc lhy Brown 

Rl-:: Design or Riggs Road Drainage Channel 

Dear Ms. Brov>n. 

I am rcspondi ng to Me FC ()" s request in regards to the above noted drai nagc channel 
design . This project is located at Ri ggs Road cast of the East Maricopa Floodway. This 
drainage way was constructed by Maricopa County DOT and due to annexation the Town 
or (iilhcrt has assumed ownersh ip and main te nance or the channel. The channel flmvs 
into the Flood Con tro l District"s Right-o f-Way. 

This project \vas desi gnL·d to pnn ide best manageme nt practices to handle lirst !lush 
drainage issues prior to water lhl\\ in g in to ti lL" l-:i'v1 1:. 

l"he l'o\\ 11 ol' Ciilhert \\ill be pro\ idi ng l' f\.·1- 10 street S\\et:ping ac ti \ ities on a regular 
hasis upon completion ol" road\\ay const ruc tion. the To\\n is also proposing to add li rst 
!lush checK StrLIC!ttrL'S in the C.\ist ing chanlh." l J'rolll thL• outlet of the proposed Clln-arch 
system located cas t o r Mount<li ll\\OOd 131\d . Ill tilL' I·: MJ.' Ill proYidc li rsl !lush sdtkmcnl 
buildup and rL·ducL' thL· com:entratiun Pl. po llut :llll S d isc harged into thL· lloPd\\a :. 

SIHluld :Pu ha\·L· <111: l·unhcr LJliL'Stiuns . pkasL' don ' t hL·s it atc in L'Pntacti11g me . 

Sin cLTL'i'. 

t.J~~ 
l~ich:trd .\llrnl. I' I 
l·u\\ 11 lng tllL'CI' 

T ownofG1Ibcrt IIJ(·.v•·•lll''t ' l'~<.'l. {' [)l';>p·trr(.·r.: 

q(l f r ,_ · r .. ,.,, .. ! >· 1 c, PH · t ;\.' :-3 ) 11• , ··· '"' ' ·lHO '·O.; ,, 'fl'' I !• ·IHO tO { 1)
1 

/() I 'I " I ~, 


