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1.0 INTRODUCTION 

The purpose of this report is to provide hydrologic and hydraulic analyses for the 

development of a proposed single family subdivision known as Deer Village Units 1,2,  3 and 4. 

This report will address offsite drainage, onsite drainage, and required retention. The analysis of 

Deer Valley Road and 87th Avenue adjacent to the proposed "Deer Village 11" (Units 5 and 6) is 

included in this report. 

The site is located south of Deer Valley Road, between 87th and 91 st Avenues. It is located 

in the north half of Section 22, Township 4 North, Range 1 East, of the Gila and Salt River Base and 

Meridian, within the City of Peoria. The site is irregular in shape and consists of approximately 103 

acres. Refer to Plate 1 for the project vicinity and approximate boundary locations. 

There is a 40-acre future development known as "Deer Village 11" which will be built in 

conjunction with this project located northeast of the project site. A future development known as 

83rd and Deer Valley Road is to be located east of the project site, immediately east of 87th Avenue. 

Coe & Van Loo Consultants, Inc. (CVL) has coordinated with the ownersfengineers of these 

adjacent parcels and with the City of Peoria to provide an optimal routing scheme of offsite and 

onsite flows through the area, per the approved Master Drainage Report Dove Valley Ranch Planned 

Area Development, revised June 27, 1996, by Neil/McGill Consultants, Inc. (Ref. 4). Please refer 

to Plate 1 to locate these proposed developments. 



2.0 OFFSITE HYDROLOGY WITH CONTRIBUTORY ONSITE DRAINAGE AREAS 

The project site is subject to offsite flows that sheet across Deer Valley Road fiom the north. 

A berm, with localized openings, along the south side of Deer Valley Road passes this flow south 

under existing conditions. The folIowing subsections describe the development of design discharges 

for the drainage channels within the project. 

2.1 Modification of the 91st Avenue Drain Hydrologic Model 

The Watershed Management Branch of the Flood Control District of Maricopa 

County (FCDMC) had developed a hydrologic model to monitor the watershed for the 9 1 st Avenue 

Drainage Channel along Greenway Road. The Deer Village project site is located within the 

northern part of this watershed (Plate 3: Offsite Drainage Area Map). As stated (Ref. 3) within the 

report, 91st Avenue Drain Hydrology Update (June 1994), the model was "not intended for any 

design." 

With the foregoing discussion as a backdrop, the FCDMC model was modified by 

increasing the precipitation amount and changing the rainfall pattern to account for the reduced 

upstream watershed area (see Table 1 : Watershed Area, Precipitation and Rainfall Pattern). Two 

hydrologic (HEC-1) models 91STMP.DAT and 91STMP6.DAT (see Appendix A: Hydrologic 

Backup Documentation) were created with precipitation and rainfall distribution based on 1.09 and 

0.6 square miles of upstream watershed areas. 

2.2 Estimation of Offsite Flows along Deer VaIIey Road and 87th Avenue 

The 91 STMP.DAT model is used to obtain design discharges for the main drainage 

channel through Deer Village (along the 89th Avenue alignment). The 91STMP6.DAT model 

provides design flows for the side channel (west of 89th Avenue and along the south side of Deer 

Valley Road) and the 87th Avenue drainage system. 

A complication in obtaining offsite design flows for the main channel (along the 89th 

Avenue alignment) was estimation of the flow that passes through the opening in the berm at 9 1 st 

AvenueIDeer Valley Road intersection (Concentration Point CPC4A -- see Plate 3: Offsite Drainage 

Area Map). Not all of the flow at CPC4A crosses through this opening. A portion of the flow 

combines with the flow from Concentration Point CPD 1 1 to sheet over the berm along the south side 



of Deer Valley Road. An approximate hydraulic analysis (see Appendix A) showed that only 20% 

of the peak 100-year flow would go through the opening in the berm at 91st AvenueJDeer Valley 

Road intersection. 

2.3 Impact of Onsite Drainage Areas on Offsite Flows 

The onsite drainage areas were also incorporated into the HEC-1 model 

91STMP.DAT to obtain intermediate design discharges in the main drainage channel along the 89th 

Avenue alignment (see Plate 4: Onsite Drainage Area Map). The Green & Ampt rainfall loss 

parameters within the project site are based on the existing soils (see Ref. 7 and Appendix for soil 

map and data ) and the planned residential development as shown on the construction plans (see 

Table 2: Onsite Hydrologic Parameters for HEC-I input). The proposed retention basin along the 

south side of the project was also included within the HEC-1 models (see Table 3: Design Data for 

Retention Basin). 

2.4 Design Discharges 

The ,  design discharges produced by the computer modeling are shown in 

Table 4: Peak Design Discharges. Intermediate design discharges along the Deer Valley Road 

channels were obtained by interpolatiodproration and engineering judgment. 



3.0 DRAINAGE CHANNELS WITH OFFSITE AND ONSITE DISCHARGES 

There are two distinct drainage systems of interceptor and collector channels that convey 

offsite flows through or along the periphery of the project site. They are: 

Main Drainage System Along the 89th Avenue Alignment, and 

87th Avenue Drainage System. 

Both systems intercept flows in a channel along the south side of Deer Valley Road and are 

described in more detail below. Also, refer to Plate 4 for location of these drainage systems. 

It may be noted that the offsite flow along 91st Avenue will be allowed to flow over the 

pavement along the west side of the project site in a manner similar to the existing flow at this 

location. 

3.1 Main Drainage System Along the 89th Avenue Alignment 

Sheet flow intercepted between the limits of 91st Avenue and 88th Avenue is 

collected in interceptor channels along the south side of Deer Valley Road and conveyed to a 

collector channel along the 89th Avenue alignment. This collector channel flows into the proposed 

retention basin at the south end of the project (see Plates 4 and 5 and the construction plans for 

channel locations and geometry and Appendix B for backup documentation). The proposed design 

endeavors to replicate existing drainage divides and patterns of flow. 

3.1.1 Backwater Analysis 

A backwater analysis with Corps of Engineers' HEC-RAS program (Ref. 6) 

was performed to estimate the 100-year water surface elevations, velocities, and other flow 

characteristics (see Table 5: Drainage Channel Design Data and Table 6: Culvert Design Data). 

Hydraulic parameters selected for the model are described below. 

• Manning's roughness values are based on the channel linings 

recommended by the project landscape architect and the City of 

Peoria. Guidance was obtained from the FCDMC Hydraulic Design 

Manual (Ref. 2) for their selection. Roughness values within 

pavement and street right of way was taken as 0.025. A roughness 



value of 0.02 was selected for shotcrete. Manning's roughness value 

of 0.03 was used for turf. 

ContractiodExpansion loss coefficients at uniform reaches of the 

channel are taken as 0.110.3 respectively. These values are increased 

to 0.310.5 at the cross sections adjacent to the culverts and channel 

junctions. 

Reach lengths are taken along the thalweg for low flow channels. 

Overbank reach lengths are taken approximately between the center 

of mass flow at adjacent cross-sections. 

Ineffective flow areas are modeled by judiciously selecting cross- 

section locations and application of the 1 :1 contraction and 4:l 

expansion criteria suggested by the Corps of Engineers (Ref. 6). 

Beginning water surface elevation at the retention basin was obtained 

from the HEC-1 hydrologic model 9 1 STMP.DAT. 

Junction of the Deer Valley Road channels (at 89th Avenue) is 

modelled with the energy loss equations. 

3.1.2 Evaluation of Channel Response 

At most locations within the main channel, the 100-year flow is confined 

within the channel section and adequate freeboard per FCDMC criteria (Ref. 2) is provided. 

However, in some cases a very small portion of the 1 00-year flow spills over onto the parallel road 

(along the west side) before reentering the channel at a downstream venue. In all cases the finish 

floor elevations of the proposed residential lots are set above the adjacent 100-year water surface 

elevation. 

The 100-year flow within the channels along Deer Valley Road overflows the 

channel section onto the pavement. Due to limited area, a shotcrete lined channel with 1:l side 

slopes is recommended. Depressed curbs are located at appropriate locations (refer to Plate 4 and 

construction plans) to reduce sediment deposition and expeditiously remove low flows from the 

street. The criteria used for design of the combined roadwaylchannel section was to replicate 



existing conditions as closely as possible. The 100-year water surface is below the finish floor 

elevations of the existing residences along the north side of Deer Valley Road. 

It is recommended that the top of the south shotcrete lined bank be set a 

minimum of 1 foot above the 100-year water surface elevation and the lining connected to the 

perimeter wall. 

3.1.3 Channel Lining 

Channel lining is based on flow velocities and the steepness of side slopes. 

The flow velocities in the overbank areas will not exceed 8 feet per second and turf with vegetation 

is proposed. The low flow channel velocities will vary from 4 to 12 feet per second. In channel 

reaches with velocities greater than 8 feet per second, linings that can withstand higher velocities 

e.g., soil cement, shotcrete, concrete or riprap are recommended. 

3.2 87th Avenue Drainage System 

The flow at the intersection of 87th Avenue and Deer Valley Road is a result of 

concentrated flow coming south on 87th Avenue and lateral flows from Deer Valley Road. The 

proposed interceptor channel along the south side of Deer Valley Road begins at 89th Avenue and 

extends east to the proposed 87th Avenue Channel (along the west side of 87th Avenue). Flows in 

this collector channel will be conveyed south and fan out into natural ground south of the proposed 

Quail Road (See Plates 4 and 5 and the construction plans for channel location and geometry and 

Appendix B for backup documentation). 

The proposed design incorporates the ultimate 87th Avenue section in order to create 

flow conditions for estimating finished floor elevations of the proposed subdivision lots. 

Coordination with the designer of the proposed development along the east side of 87th Avenue 

resulted in the development of this roadway section. The modeling of this ultimate section is 

considered more conservative than existing conditions of flow for the purpose of establishing finish 

floor elevations. 



3.2.1 Backwater Analysis 

Again, a backwater analysis with Corps of Engineers' HEC-RAS program 

(Ref 6) was performed to estimate the 100-year water surface elevations, velocities and other flow 

characteristics (see Table 5: Drainage Channel Design Data and Table 6: Culvert Design Data). 

Hydraulic parameters used for the model were selected in a manner similar 

to that described above for the main drainage system along the 89th Avenue alignment with the 

following exceptions: 

Ineffective flow areas were modeled at the cross-sections downstream of Quail Road 

by using the 4: 1 expansion criteria suggested by the Corps of Engineeers (Ref. 6). 

. Beginning water surface elevation was obtained by an iterative process whereby 

similar energy gradient values were achieved at the two most downstream cross- 

sections. 

3.2.2 Evaluation of Channel Response 

The 100-year flow will spill over from the channel section onto the ultimate 

87th Avenue pavement section as per the guidance contained in the Dove Valley Master Drainage 

Report (Ref. 4). At most locations, a one-foot freeboard is provided along the west bank. In the 

vicinity of the culverts across Melinda Road and Quail Road the freeboard is less than a foot. 

However, in all cases the finish floor elevations of the proposed residential lots are set a foot above 

the adjacent 100-year water surface elevation. 

The 100-year flow within the channel along Deer Valley Road overflows the 

channel section onto the pavement as well. Depressed curbs are located at appropriate locations 

(refer to Plate 4 and construction plans) to reduce sediment deposition and expeditiously remove low 

flows from the street. The criteria used for design of the combined roadway/channel section was to 

replicate existing conditions as closely as possible and obtain a 100-year water surface elevation 

below the finish floor elevation of existing residences. Due to limited area, a shotcrete lined channel 

with 1 : 1 side slopes is recommended. Again, the top of the south shotcrete lined bank will be set 

a minimum of one foot above the 100-year water surface elevation and the lining connected to the 

perimeter wall. 



3.2.3 Channel Lining 

Channel lining is based on flow velocities and the steepness of side slopes. 

The low flow channel velocities will vary from 2 to 6 feet per second. In channel reaches with 

velocities greater than 2.5 feet per second, linings that can withstand higher velocities e.g., turf, 

reinforced turf, soil cement, shotcrete, concrete or riprap are recommended. 



4.0 ONSITE HYDROLOGY 

Hydrology for this report was based on the rational method and in accordance with the City 

of Peoria design criteria. Tributary areas were based on street layouts and grading schemes. Times 

of concentration were based on street flow and lot flow where applicable. A minimum of ten 

minutes was used for the lot flow concentration time. Rainfall intensities were based on Maricopa 

County Flood Control District Drainage Design Manual, Volume I ,  Hydrology (Ref. I). A 

coefficient of runoff (C-value) of 0.65 was used for single family housing (Ref. 1). Hydrologic data 

and flows are listed in Table 1 of the appendix. Refer to Plate 4 for tributary areas and concentration 

point locations. 



5.0 ONSITE HYDRAULICS 

The interior streets within the proposed subdivision will be designed to carry runoff from the 

10-year flow to top of curb, per the City of Peoria requirements. All finish floor elevations within 

the proposed subdivisions will be set to be above the expected water surface elevation from the 100- 

year storm. 

Roll curb was used for the streets where possible. Where the capacity of the roll curb was 

exceeded by the expected 10-year storm, vertical curb was used. Storm drain or depressed curb 

openings were used where the IO-year flow exceeds the top of vertical curb (Refer to Plate 4 for 

locations). Storm drain, depressed curb openings, and box culvert calculations can be found in 

Appendix C. 



6.0 RETENTION 

Storm water runoff from the west portion of the site is carried east in the local streets, where 

it outfalls to the proposed drainage channel. The runoff from the southeast portion of the site drains 

west within the local streets and outfalls to the proposed drainage channel along the 89th Avenue 

alignment. Refer to Plate 4 for drainage patterns and outfall locations. The proposed drainage 

channel will convey flows to the south end of the site into a proposed retention basin. 

It is proposed that offsite and onsite flows will be combined and conveyed within the 

proposed drainage channel. The onsite flows have a substantially shorter time of concentration than 

the offsite flows; therefore, the peak onsite flow will have passed before the peak offsite flow arrives. 

Offsite flows will fill and be retained within the proposed retention basin until it overtops and the 

offsite flows will weir over the basin and flow south as they have historically done. 

Retention will be provided for runoff from the 100-year, 2-hour rainfall event, for the entire 

site per the Maricopa County Flood Control District requirements, as outlined in the Drainage 

Design Manual, Volume 1, Hydrology (Ref. I), adopted by the City of Peoria. Refer to the retention 

calculations in the appendix. 



7.0 FLOOD INSURANCE RATE MAP 

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

Areas, Map numbers 040 13C1170F, map revision date September 4,199 1, and 040 13C 1 190F, map 

revision date December 3, 1993, as published by the Federal Emergency Management Agency 

(FEMA), indicates that this project is in "other flood areas" noted as Zone X (shaded). 

Zone "Xu (shaded) is defined by FEMA as: Areas of 500-year flood; areas of 100- 

year flood with average depth of less than 1 foot or with drainage areas less than 1 

square mile; and areas protected by levees from 100-year flood. 



8.0 CONCLUSIONS 

1. Onsite flow will be safely conveyed through the site. 

2. Offsite flows from the north will be conveyed around as well as through the site to 

the south, in drainage tracts or easements per Reference 4. 

3. Retention for the 1 00-year, 2-hour storm will be provided in a retention basin along 

the southern edge of the site. 

4. All finished floor elevations will be designed above the expected 100-year high water 

elevation. 

5 .  This site will be developed based on generally accepted engineering practices and in 

accordance with City of Peoria requirements. 
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TABLES 



TABLE 1 

Watershed Area, Precipitation and Rainfall Pattern 

Hydrologic 
HEC-1 Model 

91 ST. DAT 
(FCDMC Model) 

91 STMP.DAT 
(CVL Model) 

91 STMP6. DAT 
(CVL Model) 

Rainfall 
Pattern 

2.7 

1.45 

1.11 

Upstream 
Watershed 

Area 
sq. mi. 

Notes: 

1. Precipitation values and patterns are obtained from FCDMC's Hydrologic Design 
Manual and the use of it's program MCUHPI. 

Precipitation for 100-year 6-hour Storm 
No Areal 

Reduction 
inches 

Areal 
Reduction 

inches 



TABLE 2 
On-site Hydrologic Parameters for HEC-1 Input 

Notes: 

1. Following parameter values are common to all the above drainage areas: 

Comments 

- 

DV are areas within Deer 
Valley residential 

development providing 
lateral flows to the main 

channel 

DVC are areas within the 
main channel 

Initial Abstraction IA = 0.10 inches for desert landscaping 
Due to the presence of Laveen or Tucson Loam soils throughout this area (per Soil Survey of Maricopa Co., Central Part by the U.S. Soil Conservation Service, 1977) 

XKSAT = 0.25 inlhr 
PSlF = 3.5 inches 
DTHETA (dry) = 0.35 

Storage 
Coefficient R 

hr 

0.24 
0.17 
0.37 
0.25 
0.23 
0.32 
0.25 
0.18 
0.04 

0.19 
0.09 
0.14 
0.13 
0.19 
0.23 

Area I.D. 

DV1 
DV2 
DV3 
DV4 
DV5 
DV6 
DW 
DV8 
DW 

DVCl 
DVC2 
DVC3 
DVC4 
DVC5 
DVC6 

Impervious Area 
I 

45 
55 
55 
55 
55 
55 
55 
55 
0 

0 
0 
0 
0 
0 
0 

Area 
ac. 

8.5 
22.6 
9.4 
6.7 
15.2 
3.8 
11.5 
10.3 
13.6 

1.05 
0.48 
0.55 
0.48 
0.63 
0.76 

sq. mi. 

0.01 33 
0.0353 
0.0147 
0.0105 
0.0238 
0.0059 
0.0180 
0.0161 
0.0213 

0.0016 
0.0008 
0.0009 
0.0008 
0.0010 
0.0012 

Intensity I 
inhr 

6.8 
6.5 
5.8 
6.2 
6 

6.8 
6.6 
6.7 
8.5 

8.6 
9 
9 
9 

7.4 
7 

Resistance 
Coeff. Kb 

0.035 
0.035 
0.035 
0.035 
0.035 
0.035 
0.035 
0.035 
0.035 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

Length 
ft 

1400 
1700 
1600 
1050 
1400 
1200 
1600 
1150 
500 

600 
260 
300 
260 
240 
300 

l ime of Concentration Tc 
L 

mi. 

0.2652 
0.3220 
0.3030 
0.1989 
0.2652 
0.2273 
0.3030 
0.2178 
0.0947 

0.1136 
0.0492 
0.0568 
0.0492 
0.0455 
0.0568 

Tc 
hr 

0.19 
0.20 
0.27 
0.21 
0.25 
0.19 
0.21 
0.19 
0.10 

0.10 
0.06 
0.09 
0.09 
0.14 
0.16 

Slope 
ft/ft 

0.004 
0.005 
0.002 
0.002 
0.002 
0.0035 
0.0037 
0.003 
0.005 

0.009 
0.01 
0.004 
0.003 
0.0007 
0.0007 

min. 

11.6 
12.1 
16.3 
12.8 
15.0 
11.1 
12.8 
11.5 
5.9 

5.8 
3.6 
5.2 
5.2 
8.5 
9.7 

S 
Wmi 

21 
26 
11 
11 
11 
18 
20 
16 
26 

48 
53 
21 
16 
4 
4 



TABLE 3 

Design Data for Retention Basln 

Comments 

Emergency Spillwayheir 
1200' long 

Elevation 

1259 
1260 
1261 
1262 

1262.5 
1263 

1263.5 

Inflow 
d s  

1516 

1 
Outflow 

d s  

1515 

100 yr Elev. 
ft. 

1 263 

Discharge 'Q' 
d s  

0 
0 
0 
0 
0 

1 273 
3600 

Area 
ac. 

0.65 
4.48 
6.79 
8.1 6 
8.71 
9.26 
10.36 

Depth 
ft. 

1 
1 
1 

0.5 
0.5 
0.5 

Average Area 
ac. 

2.565 
5.635 
7.475 
8.435 
8.985 
9.81 

Volume 
ac. ft. 

2.565 
5.635 
7.475 
4.21 75 
4.4925 
4.905 

Storage (Cum. Vol.) 
ac. ft. 

0.00 
2.57 
8.20 
15.68 
19.89 
24.39 
29.29 



TABLE 4 

2. Peak flows with parentheses are from the HEC-1 model 91STMP6.DAT based on 0.6 sq. miles 
of upstream watershed area and primarily developed for obtaining flows for the 87th Ave. channel 
and part of the Deer Valley Road channels. 

Peak Deslgn Discharges 

01:37 PM12106196 DVPEAKQ. WK4 

Comments LocationlConcentration Point Peak I00 yr 6hr Discharges 
cfs 

Flow from CPC4A diverted east 

Flow from CPC4A headed south 

Before combining with 
diverted flow from CPC4A 

After combining with 
diverted flow from CPC4A 

Ave Alignment 

At Retention Basin 

Deer Valley Rdl9lst Ave 
CPC4A 

Deer Valley Rdl9lst Ave 
DC2 

Deer Valley Rdl91st Ave 
D-C2 

Deer Valley Rdl89th Ave 
CPDI 1 

Deer Valley Rdl89th Ave 
CPDI l A  

Deer Valley Rdl87th Ave 
CPD5 

Deer Village 

Melinda Lane 
CPDVl 

Salter Avenue 
CPDV2 

W. Lone Cactus Drive 
CPDV3 

W. Adam Avenue 
CPDV4 

W. Quail Avenue 
CPDV5 

W. Deanna Drive 
CPDV6 

Notes: 

I. Peak flows without parentheses are from the HEC-1 model 9lSTMP.DAT based on 1.09 sq. mile 
of upstream watershed area and primarily developed for obtaining flows for the main channel 
along the 89th Ave alignment. 

Deer Valley Road 

426 (483) 

340 (386) 

85 (97) 

101 0 

1351 

(634) 

Main Channel Along the 89th 

1367 

1402 

1421 

1435 

1465 

1473 



Table 5 
Drainage Channel Design Data 

I 
I I Low Flow Channel Left Overbank Comments 

I 
I 

1 
i 

I I 

Overall Channel Response to 100 yr Flow Right Overbank 
Velocity 

fps 

Manning's 
Roughness 

Froude # Discharge Velocity 

cfs I fps 
i 

Discharge 

cfs 

Discharge 

cfs 

1 Channel Section1 1 Bottom Depth 
Location 1 Width 

I I ft. ft. 
I 

Notes: 
1. Froude Number applies to low flow channel and not the overbanks. 
2. Normal bottom width of the channel is 5 feet -- widens near box culverts. 
3. Discharges and velocities shown for low flow channel apply to all of the shotcrete lined section. 
4. Left and right overbanks are defined by looking downstream. 

Depth ' Water Surface 
Elevation 

ft . I ft. 

Avenue Alignment 

- 

0.035 

0.035 

0.035 

0.035 

0.035 

0.035 

0.035 

0.035 

1473 

1473 

1465 

1465 

1435 

1421 

1402 

1402 

1402 

1402 

1367 

1351 

Along 89th 

- 

- 

1.3 

0.8 

0.8 

4.2 

5.4 

Side 
Slopes 

horiz.Iver-t. 

1 

1 

0.6 

0.7 

0.6 

0.8 

0.8 

0.4 

0.4 

0.2 

0.7 

1 

I 
I I 
i 0.4 1 5 4 4  
1 W. Deanna Dr. Culvert r Downstream Side 

i 1 .O 1 54 4 

0 

0 

2:1 Left 
4:1 Right 

2: 1 

2: 1 

2: 1 

2: 1 

0 

0 

2:1 Left 
4:1 Right 

2: 1 

2: 1 

! W. Deanna Dr. Culvert 
/ /  Upstream Side 

li 2.0 

3.0 

4.0 

5.0 

6.0 

6.5 
W. Salter Ave. Culvert 

Downstream Side 

7.0 
W. Salter Ave. Culvert 

Upstream Side 

8.0 

9.0 

10.0 
Most Upstream Section 

Just South of 
Deer Valley Rd 

I 

2.8 ( 1263 

I 
4.6 / 1264.8 

I 

I 

- 1 -  
I 
I 
I 
1 

- I 

1 
1 

1 - 
i 

Manning's 
Roughness 

4.7 

5.5 

6.3 

6 

6 

848 

744 

634 

605 

5.4 

16 

- 

- 
- 

I  

I 
Water Surface Elev. at 

1 I Retention Basin Selected , 
for this Location :I 

j l  

i 
I 
I 
I 
I 
I 

i 

11 

Discharge Velocity / Manning's 
/Roughness 

cfs fps 
1 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

1264.8 

1266.8 

1268.4 

1268.7 

1269 

4.1 

3.9 

4.4 

4.6 

0.8 

0.8 

- 

- 
- 

I 

i 
38 5 

1 
5 1 2  

Junction of E. & W. Deer 
Valley Rd Channels 
with Main Channel 

5 

5 

5 

43 

43 

43 

5 

10 

1 
I 

2 

2 

2 

5 

5 

8.5 

2 

2 

6.4 1 1269.7 

Channel 

- 

2 

4.7 

14 

- 

71 7 

528 

Main 

1473 9.6 I - 

I 

7.3 

7.5 

1270.6 

1270.9 

0.035 

0.035 

0.035 

0.035 

0.035 

0.035 

1473 5.9 1 

1465 
1 

6.2 
I 

I 

61 7 8.1 
I 

I 

691 7.5 

785 9.1 

797 1 

1392 

1372 

1402 

650 

823 

I 
1 

9.2 

5 

4.4 

2.9 

8.3 

11.3 

5.6 

5.3 

1273.2 

1275.8 

I 
I 



Table 5 (Continued) 
Drainage Channel Design Data 

Notes: 
1. Froude Number applies to low flow channel and not the overbanks. 
2. Normal bottom width of the channel is 10 feet -- widens adjacent to the main channel. 
3. Discharges and velocities shown for low flow channel apply to all of the shotcrete lined section. 
4. Left and right overbanks are defined by looking downstream. 

Overall Channel Response to 100 yr Flow Comments 

I 

Discharge Depth 

cfs ft . 

Right Overbank 
Manning's 
Roughness 

Left Overbank 

I 

Watersurface 
Elevation 

ft . 

Discharge Velocity 

1 cfs fps 
I 

Manning's Discharge 
Roughness 

cfs 

i Low Flow Channel 
Frouder / 

I I 

Velocity 

fps 

0.8 

0.8 

1276.8 

1277.4 

1278.6 

1278.7 

1279.1 

1279.2 

I I 

ChannelSectionl I Bottom I Depth 
Location I Width ! 

I ft . ft. 
I 

, 

Side Manning's 
Slopes Roughness 

horiz.Iver-t. 

Discharge 

cfs 

i 
0.4 1 

0.4 
I 

0.4 

0.3 

Northwest Tributary to Main Channel (Along South Side of and 91st Ave) 
I 

1060 4.4 

I 
I 

790 , 4.4 
I 

520 1 5.2 

0.5 

0.4 

0.4 

0.2 

0.1 

Velocity 

fps 

and 88th Ave) 

Deer Valley 

- 

- 
- 

- 

- 

340 

320 

250 

I 
570 

460 

400 

340 

100 

I 

- 

- 

0.025 

0.025 

0.025 

- 

0.5 

0.9 

Northeast Tributary to 

4.8 

5 

4.7 

Deer Valley Main Channel (Along South Side of 

0.025 - 

0.025 - 

0.025 3 

0.025 2 1 

Rd between 89th Ave 
I 

- I -  
I 
i - 
I 

i 

1 :  

5 

5 

6 

6 

5.5 

- - I - I 
Rd between 89th Ave 

- 

1277.2 

1277.5 

1278.8 

1278.9 

1279 

34 

36 

26 

I 

570 

460 

366 

304 

74 

- 

- 

- 
- 

3:1 Right 0.02 
1:1 Left 

1 :1 0.02 

1:1 0.02 

0 0.02 

I 
I 

1060 1 8.3 

I 8.7 

790 1 4.2 520 

- 

- 

I I 

1.1 I 20 i Varies 

1.3 / 16 1 Varies 
I 
I 

1.4 1 10 Varies 
I 

1.5 / 10 : Varies 

- 

0.6 

0.6 

0.2 

Varies 

4 

4 

Varies 

Varies 

2.1 

2.2 
88th Lane Culvert 
Downstream Side 

2.3 
88th Lane Culvert 

Upstream Side 

2.4 

2.5 

6 

4.8 

3 

2.5 

0.9 

1 :1 

- i 

- - 

- - 
- - 

31 9 
N. 90th Ave. Culvert 
Downstream Side 

0.025 I Oa7 

15 

10 

10 

15 

10 

0.02 

4.5 

28 1 

234 

I 

I 
1.6 

N. 90th Ave. Culvert 
Upstream Side 

1.7 0.025 16 
I 

I 

3.8 

3.4 0.5 

0 0.02 

i 

I 

10 Varies 

1 :1 

0 

0 

1:1 

1:1 

10 0.02 

0.02 

0.02 

0.02 

0.02 

Varies 



Table 5 (Continued) 
Drainage Channel Design Data 

Comments R~ght Overbank Overall Channel Response to 100 yr Flow I 
I 
I 

I' 
1' 

10 

11 

12 
Mel~nda Lane Culvert 

I Downstream Side 

I 13 
I Melinda Lane Culvert 
I Upstream Side 

14 
I 

15 1, 
16 

I 17 

18 
Quail Ave. Culvert 
Downstream Side 

19 
Quail Ave. Culvert 

Upstream Side 

20 

21 
Most Upstream Section 

Just South of 
Deer Valley Rd 

22 

23 

24 

Notes: 

Channel Section1 
Location 

Froude # Discharge 

cf s 

Left Overbank 

1. Froude Number applies to low flow channel and not the overbanks. 
2. Normal bottom width of the channel is 2 feet along 87th Avenue and 10 feet along Deer Valley Road -- widens near the culverts and outfall. 
3. Discharges and velocities shown for low flow channel apply to all of the shotcrete lined section. 
4. Left and right overbanks are defined by looking downstream. 

Depth Water Surface 
Elevation 

ft. 1 ft. 

Low Flow Channel 
Velocity Velocity Mann~ng's Discharge 

Roughness 
Manning's 
Roughness 

Velocity 

fps 

634 

634 

634 

634 

634 

634 

634 

634 

634 

634 

634 

634 

Ave and 87th 

270 

21 0 

110 

cfs fps cfs 

Discharge Discharge 

cfs 

2.9 

2.8 

1.9 

between 88th 

1266.9 

1 i I 

Manning's Bottom 

0.7 

0.7 

0.5 

0.5 

0.8 

0.8 

0.6 

0.7 

0.5 

0.5 

0.8 

0.9 

0.4 

0.2 

0. I 

2.8 
I 

3.6 

4.3 

3.5 

3.5 

3.7 

3.7 

4 

4.3 

3.5 

3.5 

Ave) 

4 

3.8 

3.4 

f ps 

Depth S~de 

11 
I 

I ,  

11 
I1 
I 

I 
I 

I 

Avenue Channel 

357 

31 3 

197 

21 3 

281 

296 

323 

31 7 

171 

225 

287 

285 

Channel (Along 

68 

91 

66 - 

1267.5 

1267.9 

1268.8 

1269.7 

1271.1 

1272.2 

1273.2 

1273.9 

1274.8 

1276.2 

1278.1 

1278.9 

1 279.1 

1279.2 

Width 
ft. 

5.2 

5.5 

5.5 

3.9 

6.5 

6.1 

5 

5.4 

5.2 

4.1 

6.4 

6.5 

to  87th 

3.7 

2.3 

1 

120 

222 

432 

421 

353 

338 

31 1 

31 7 

463 

409 

347 

349 

Northwest Tributary 

202 

119 

44 

4 

4 

2 1 

2 1 

2 

2 

2 

2 

17 

17 

2 

2 

10 

10 

10 

10 

Slopes Roughness 
ft. horiz.1vert. 

87th 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

Avenue 

0.025 

0.025 

0.025 

0.025 

(South of Deer Valley Rd) 

I 
1.5 4:l 0.03 

, 
2 4:l 0.03 

158 

99 

5 

Valley Rd 

1 I 

0.03 1 

4.1 0.03 

2.7 1 0.03 0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.02 

0.02 

0.02 

0.02 

I 
I 

2.3 

4.3 

4.2 

3.9 

3.9 

2.6 

2.4 

4.3 

4.3 

South Side 

0.9 

0.7 

0.3 

3 0 1 
I 

3 ' 0  
I 

of Deer 

0.025 

Varies / 

Varies 

Varies 

Varies 

3 

3 

Varies 

Varies 

2 

2 

2 

2 

4:l 

4:l 

4:l 

4:l 

0 

0 

4:l 

4:l 

1:l 

1 :I 

1 :I 

1:1 



Table 7 
HYDROLOGY & STREET HYDRAULICS 

(Refer to Plate 4) 

(a) T l ~ c  intensity curvcs arc providcd in l l ~ c  appcndis. 
(b) 2 1 cfs (13 @ CP5 plus 8 (ir) CP6) 

N:\950101\ADMIM101-128R.W61 



T A B U  8 
RESIDENTIAL STREET CAPACllY 

. .. 
C 

A = AREA IN SQUARE FEET 
V = VELOCITY IN FEET PE3 SECONO 
Q = ROW IN CUBIC E3 PER SECONO 

, . 

25' R/W 
4 

1 6' 
4 

H = .33 H = .50 H = 0.80 
( R O U  CURB1 . (6' VERTlCAL CURB1 (6' '/E3TlCAL PLUS 0.30 El 

I 

SLOPE Q 
SLCPF Q 

('31 (cfsl , ( % I  

25' R/W 
-%/ > 

1 6' 
\, . . , 

/ H = 0 . 8 0 F T  
i 

0.15 1.2 1 5.3 1 19.9 1 0.15 1 2.8 

0.20 1.3 1 7.3 1 0.20 1 2.1 23.0 0.20 1 3.2 

0.25 1 .5 1 8.2 1 0.25 1 2.4 25.7 ' 0.25 ) 3.6 

v / H = 0.50 FT (VERT) OR 0.33 FT ! R O U  

CROWN = 0.32' 

57.2 

66.0 

73.3 

0.30 1.6 1 8.9 1 0.30 1 2.6 28.2 1 0.30 1 3.9 1 80.9 

0.35 1 2.8 1 30.4 0.35 1 4.3 1 37.4 
I 

0.40 1 3.0 1 32.5 i 0.40 1 4.6 1 93.4 

0.50 

0.60 

0.70 

0.80 

0.90 

1 .OO 

1.50 

2.00 

2.50 

3.00 

2.1 1 11.5 1 0.50 1 3.3 

2.3 1 12.6 1 0.60 1 3.7 

I 36.4 0.50 1 5.1 1 104 

2.5. 

I 
39.9 1 

I 
43.1 r 13.7 11 0.70 1 4.0 

2.7 

0.50 ( 5.6 114 

6.4 

6.8 

14.5 11 0.80 1 4.2 46.0 0.80 

0.70 

132 

147l 

3.0 1 16.3 1 1.00 / 4.7 

6.0 --- 

48.8 1 0.90 2.8 1 15.5 0.90 

3.7 1 20.0 

4.2 1 23.1 

51.5 1.00 1 7.2 / 148 

124 1 

4.5 

4.7 1 25.8 2.50 1 7.5 

5.2 1 28.3 1 3.00 1 8.2 

181 

209 

234 

/1 1.50 1 5.8 8.8 

10.2 

11.4 

63.0 1 
72.8 1 

I 

81.4 1 
11 2.00 

1.50 

2.00 

2.50 

6.7 

12.5 1 258 89.1 3.00 



PLATES 
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JOB NO 
INSURANCE DEER VOLLAQE UNUU8 1.2.8 & 4 RATE MAP 950101 

PHOENIX, ARIZONA 85014 





950101 

PLATE 4 

EER VALLEY ROAD 

SCALE 
DEER rl 1" = 400' 

VALLEY RD. R/W 

iOlOl/land/sdmapfl.dgn D e c .  11, 1996 16:33:55 
.- . 

,H 
- 

_ 32' _ _ 23' 30'LANOSCWE TRACT 

".I; 1 --Tp" SHOTCRETE 

VARIES 
lo' - 20' 

SECTION k A  
.TI 

L 
rl 

75' MINIMUM I 
7 S'r - 

b, BIKE PATH 

I - 2% 

18 '2  15'2 

SECTION 8-8 
1 1 1  

87TH 
e F;/W AVE. 

R/ W e 
1 0 '  15' 25' 1 25' , 15' 30' LANDSCAPE 

I 
1': KEY TO SYMBOLS - DRRNbGf M U  BOUNom 

0- DRLNKE ONOE FOR WEAS 
cowmsunffi FLOWS TO 
WN WLNNEL 

11'5 2' 15'5 2' 
r lYIN1 - - MRECTKN OF FLOW 

CLLVERT LOCATON 
SECTION C-C @ D R Y W E  M€A 1.0. 

.TI i%clmnmBAON 

NOTE: 
PEAK loo YR. FLOWS ARE 
SHOWN IN THE CHPNNELS 
AVD AT CONCENTRATE POINTS 

FILE: N:\950101\LAND\SDMAPFl.DGN DATE:8-96 



SCALE 
1" = 400 

KEY TO SYMBOLS 

HEC-R4S CROSS-SECTION - ORECTlON OF FLOW 

OU CONCENTRAM WNT 

0 - 
I- < L - 2  
3 E 6 a  t - 0 ;  
W fflma N 

1 
?az 0 ~ $ 0  

0 
W 
I 

JOB NO 

FILE: N:\950101\LAND\SDHEC2.DGN DATE:8-96 

n:/950101/land/sdhec2.dgn Dec. 11, 1996 16:31:40 



APPENDIX A 

BACKUP HYDROLOGIC DOCUMENTATION 
FOR OFFSITE FLOWS 



PRECIPITATION AND RAINFALL PATTERNS 
DUE TO AREAL REDUCTION 



I D  DEER VILLAGE UNITS 1 - 4, N. RAZA, 110696, FILE: DVRAIN 

I D  

I T  5 300 
I 0  3 
KK 

KH SUB-BASIN DV87-91 
KH 6 -HWR RAINFALL, PATTERN NO. 1.11 WAS USED TO FIND TC & R FOR THIS BASIN 

KH THIS BASIN USED RAINFALL REDUCTION FACTOR OF .992 
KH L = 2.30 Kb = .050 Adj. S l o p e  = 66.0 
BA .600 

I N  15 
KH RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 

PB 3.175 
KM THE FOLLOUING PC RECORD USED A 6 - H W R  STORM WITH A PATTERN No. OF 1.11 

PC .OOO .008 .016 .025 .033 ,041 .050 .058 .066 .074 
PC .087 .099 . l l 8  .I41 .220 .385 .819 .903 .928 .949 
PC -961 .971 .982 .991 1.000 
LC .350 .I50 9.400 .020 2.000 
UC .654 .602 
UA 0 3 5 8 12 20 43 75 90 96 
UA 100 
zz 



I D  DEER VILLAGE U N I T S  1-4 N. RAZA 110696 FILE:  DVRAIN2 

I D  

I T  5 300 
1 0  3 
KK 

KM SUB-BASIN DV 

KM 6 - H W R  RAINFALL, PATTERN NO. 1.45 UAS USED TO FIND TC & R FOR T H I S  BASIN 

KM T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .986 
KM L = 2.30 Kb = .050 A d j .  S l o p e  = 66.0 
BA 1.090 
I N  15 
KM RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 

PB 3.156 
Kt4 THE FOLLOUING PC RECORD USED A 6 - H W R  STORM WITH A PATTERN NO. OF 1.45 
PC .OOO .008 .016 .025 .033 .041 .050 .058 .066 .075 
PC .087 .099 .I19 .I49 .232 .410 .771 .878 .917 .945 
PC .957 -968 .979 .990 1.000 
LC .350 .I50 9.400 .020 2.000 
UC .679 .446 

UA 0 3 5 8 12 20 43 75 90 96 
J A  100 
zz 



HYDRAULIC ANALYSIS OF EXISTING FLOW 
CONDITIONS AT DEER VALLEY ROAD 

BETWEEN 91ST AVENUE AND 89TH AVENUE 









fl INSTALL 6" X 90" BEND 





Project &P d L ( A M  1-4' 
Project No. q f ~ l o l  
Sheet No. I of 
Calculated by/1/, PA24~ate /b6-56 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: dvs.SEC 17 +c;& 

NO. of Cross Section Points: 13 Bed Slope:0.00600 Max Elev.: 80.00 
Bank Stations .......... L e f t :  0.0 R i g h t  .... : 26.0 M i n  Elev.: 78.50 

Encroachment Stations..Left: 0.0 Right .... : 26.0 
Manning-n Values.. . . . . . .LOB: 0.025 CHANNEL.. : 0.025 ROB.. . . . : 0.025 
CROSS SECTION POINTS - Elevations & Stations in feet: 
No. ELev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
USEL(ft) Q(cfs) V(fps) Fr No. ne ALPHA TU(ft) A(sf) UP(ft) CRUSCft) 

NOTES: 



Project DEEL VILLA6 F 
Project No. 9 ( Q / U  
Sheet No. of 
Calculated 

WEIR FLOW COHPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: DVS2.SEC 
Si. 27r06 q/5TAd€ 

No. of Cross Section Points: 7 Bed SLope:0.00600 Max ELev.: 80.00 
Bank Stations..........Left: 103.0 Right .... : 1776.0 Min Elev.: 78.50 
Encroachment Stations. .Left: Right .... : Weir Coef: 3.000 

CROSS SECTION POINTS - Elevations 8 Stations in feet: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
W S E L ( ~ ~ )  P(cfs) H:max(ft) H:ave(ft) TW(ft) A(sf) 

NOTES: 



Project  &yZ 1//LtAtC 
Project  NO. 950/0/ 
Sheet No. 2 
Calcutated by& h 7 A " i v (  

UNIFORM FLOU COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: d922885e.SEC 

No. o f  Cross Sect ion Points: 8 Bed Slope:0.00300 Max Elev.: 81.20 
Bank Stations...-......Left: 0.0 Right .... : 64.0 Hin  ELev.: 79.18 

Encroachment Stations. .Left: 0.0 Right .... : 64.0 
Manning-n Values.. . . . . . .LOB: 0.022 CHANNEL.. : 0.022 ROB.. . . . : 0.022 

CROSS SECTION POINTS - Elevat ions & Stat ions in feet: 

No. Elev. Sta. No. Elev. Sta. No. ELev. Sta. 

COMPUTED PARAMETERS: 
usEL(ft)  Q(cfs) V(fps) Fr No. ne ALPHA TU(ft) A(sf) U ~ ( f t )  cRUS(ft) 

NOTES: 



Project  450 / 0 / 
Project  NO. =re daLd6c 
Sheet No. I of  

Calculated by!) k?l?~ate'!/!/4b 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: d922885.SEC 

No. o f  Cross Sect ion Points: 8 Bed Slope:0.00300 Max Elev.: 81.20 

Bank Stations..........Left: 0.0 Right.. ..: 640.0 Min ELev.: 79.18 
Encroachment Stat ions. .Lef t :  Right .... r 
Manning-n Values.. . . . . . .LOB: 0.022 CHANNEL.. : 0.022 ROB.. . . . : 0.022 

CROSS SECTION POINTS - Elevat ions & Stat ions in  feet: 

No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 

WSEL(ft) Q(cfs) V(fps) Fr No. ne ALPHA TU(ft)  A(sf) UP(ft)  CRUSCft) 

NOTES: 



Project  d / u  46 L~ 

Project  No. (? 5 O /d / 
Sheet No. 3 o f  
Calculated 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: d2285e2.SEC 

No. o f  Cross Sect ion Points: 9 Bed SLope:0.00300 Max Elev.: 81.20 
Bank Stat ions .......... Left:  0.0 Right .... : 46.0 Min Elev.: 79.18 
Encroachment Stations..Left: 0.0 Right .... : 240.0 

Manning-n Values.. . . . . . .LOB: 0.022 CHANNEL.. : 0.022 ROB.. . . . : 0.022 

CROSS SECTION POINTS - Elevat ions & Stat ions i n  feet: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL(ft) Q(cfs) V(fps) Fr No. ne ALPHA T W ( f t )  A(sf) UP(ft)  CRUS(ft) 

NOTES: 



REVISED HEC-1 OUTPUTS 91STMP.DAT AND 
91 STMP6.DAT 
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* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-11 * 

SEPTEMBER 1990 * 
* VERSION 4.0 * 
* * 
* RUN DATE 11/13/1996 TIME 08:38:21 * 

* 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 9 5 6 1 6  * 
* (916) 7 5 6 - 1 1 0 4  * 
* * 

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 

T H I S  PROGRAM REPLACES A L L  P R E V I W S  VERSIONS OF HEC-1 KNOWN AS HECl  (JAN 73), HEClGS, HECIDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 

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

KINEMATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

L I N E  ID.......1.......2.......3.......4.......5.. ..... 6. ...... 7. ...... 8.......9......10 

91ST AVENUE HYDROLOGY NORTH OF GREENWAY ROAD 

DATAFI LE: N:\950101\HYDRO\HEC1\91STMP.OAT 

CVL MOD1 FICATION 2 DATE: NOVEMBER 6, 1 9 9 6  

MODIFICATION DESCRIPTION: RAINFALL ON PB CARD CHANGED FROM 

3.027 INCHES TO 3 .156 INCHES AND DISTRIBU-  

TION CHANGED ON THE PC CARD AS SHOWN B E L W .  

TO OBTAIN DESIGN DISCHARGES FOR CHANNELS 

ALONG DEER VALLEY, 87TH, 89TH AND 91ST AVE, 

WATERSHED AREA TAKEN AS 1.09 SQ. MI. TO 

DERIVE RAINFALL DISTRIBUTION THRU FCDMC 

PROGRAM MCUHPl 

SUBAREAS 0 6  AND D l 2  SUBDIVIDED TO ACCOUNT 

FOR DEVELOPMENT WITHIN DEER VILLAGE 

FCD-WSMB HEC-1 MODEL DEVELOPMENT FOR EXISTING CONDITIONS 

REVISION DATE: JUNE 20, 1994. AA AND FT COMMENTS HAVE BEEN INCORPORATED. 

*** T H I S  EXCLUDED A SUBDIVISION AREA THRU COUNTRY CLUB ROAD AND INCLUDED 



KK CPA2 
KM AT INTERSECTION WITH PINNACLE PEAK RD 
HC 2 

KK R-A2 
RS 3 FLOU - 1 
RC -04 .03 .04 3600 .OD72 
RX 0 25 50 80 120 

RY 102 101 100 100 100 

KK SB-A3 
BA .I75 
LG .35 -25 4.1 .44 2 
UC .954 .a20 
U A 0 3 5 8 12 
UA 100 

HEC-1 INPUT 

96 

PAGE 3 

.... 10 LINE 

KK CPA3 
KM AT INTERSECTION WITH UNNAMED RD 

HC 2 

KK R-A3 

RS 2 FLOU - 1 

RC .04 .03 .04 2800 .0064 
RX 0 25 5 0 80 120 

RY 102 101 100 100 100 

KK CPA4 
Kt4 AT INTERSECTION W I T H  UNNAMED RD 

HC 2 

KK R-A4 
RS 3 FLOU - 1 

RC .04 .03 .04 3800 .0058 

RX 0 25 5 0 80 120 

RY 102 101 100 100 100 



LINE ID.. 

R-B2 
1 FLOW - 1 

.03 .02 .03 1760 .0250 
0 10 20 30 40 50 60 70 

102 101 100 100 100 100 101 102 

CPB3 
AT INTERSECTION OF 93RD AVE & PINNACLE PEAK RD 

2 
HEC-1 INPUT 

R-B3 
3 FLOU - 1 

.03 .02 .03 5280 .0066 
0 25 50 80 120 150 175 200 

102 101 100 100 100 100 101 102 

CPB4 
AT DEER VALLEY RD 

2 

D-B4 
DIVERT 50% EAST TO 91ST AVENUE 
DB4 

1 10 100 1000 10000 
.5 5 50 500 5000 

R-B4 
ROUTE REMAINING FLOW THRU SUB-07 

2 FLOW - 1 
-04 .03 .04 5280 .0059 
0 25 50 80 120 150 175 200 

102 101 100 100 100 100 101 102 

PAGE 5 

.... 10 



LINE 

KK R-B5 
RS 1 FLOW - 1 
RC .04 .03 -04 2640 -0064 

RX 0 25 50 80 120 150 175 200 

RY 102 101 100 100 100 100 101 102 

KK SB-B6 
BA 0.156 
LG .35 .25 3.9 -40 2 
UC .692 .407 
UA 0 3 5 8 12 20 43 75 90 96 
UA 100 

HEC-1 INPUT PAGE 6 

KK CPB6 
KH AT INTERSECTION WITH DEER VALLEY RD 

HC 2 

KK CPB7 

KM AT INLET TO WEST WESTBROOK VILLAGE WEST ALONG BEARDSLY RD 
HC 4 

KK RUBUI 

KM ROUTE THRU WEST WESTBROOK VILLAGE GOLF COURSES 
RS 3 FLOW - 1 

RC .03 .02 .03 5280 .0050 
RX 0 30 60 90 190 300 330 360 

RY 104 103 101 100 100 101 103 104 

WBU 
TOTAL OF PARCELS 1 TO 27 I N  WESTBROOK VILLAGE UEST(1983 PROJECT) 
PLUS PARCELS 28 (GOLF COURSES) ABOUT 23% OF AREA 

1 .oo 
.35 .25 3.5 .28 30 

1.00 .85 
0 3 5 8 12 20 43 75 90 96 

100 

KK CWBW 

tic 2 

KK RBUB 

KM PER 1983 UDC REPORT AVAILABLE STORAGE I S  472 AC-FT IN GOLF COURSES 
KM A MAXIMUM OF 350 AC-FT I S  ASSUMED AS PER ERIE'S QUESTIMATE 



LINE 

KM PER MEETING ON MAY 9, 1994 25 CFS I S  ASSUMED AS BLEED OFF THRU 2'DIA PIPE 
KM CULVER CROSSING UNION HILLS ROAD AT ABWT 93RD AVENUE ALIGNMENT 
RS 1 STOR 0 
SV 0 50 100 150 200 300 350 400 500 
SE 26 27 28 29 30 32 34 36 38 
sa o 25 25 25 25 25 25 300 400 

HEC-1 INPUT PAGE 7 

KK RRBOF 
KM ALONG UNIONB HILLS RD EASTWARD TOWARDS 93RD AVE 

RS 1 FLOW - 1 
RC .03 .02 -03 2080 .OD63 

RX 0 20 40 60 80 100 120 140 
RY 102 101 100 100 100 100 101 102 

SB-C1 

,100 
RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED TO FIND TC & R FOR THIS BASIN 
USED REDUCTION FACTOR OF 0.946 

.25 .25 4.1 .42 5 
-513 .406 

0 5 16 30 65 77 84 90 94 97 
100 

KK R-Cl 
KM RWTE A THRU 91ST AVE 
RS 3 FLOW - 1 
RC 0.03 0.02 .03 3280 .OD91 
RX 0 2 12 22 42 5 2 62 64 
RY 102 100 100 100 100 100 100 102 

KK SB-C2 

KM SUB-BASIN C2 
BA .I90 

LG .25 .25 3.5 .29 10 
UC .400 -238 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPC2 
KM AT INTERSECTION OF 91ST AVE & PINNACLE PEAK RD 

HC 2 

KK D-C2 
KM DIVERT 10% EASTWARD THRU PINNACLE PEAK 
DT DC2 
DI 9 90 900 9000 
DQ 3 9 90 900 

KK R-C2 

KM RWTE C2 THRU 91ST AYE FROM WILLIAMS RD TO DEER VALLEY RD 
RS 2 FLOW - 1 

RC 0.025 .02 .025 2640 .0068 

RX 0 2 12 22 42 52 62 64 
RY 102 100 100 100 100 100 100 102 



LINE 

BA 0.04 
LG .25 .25 3.5 .29 20 
UC .338 -399 

UA 0 5 16 30 65 77 84 90 96 97 

UA 100 
HEC-1 INPUT PAGE 8 

KK CPC3 
KM AT INTERSECTION OF WILLIAMS RD CROSSING W/ 9lST AVE 

HC 2 

KK R-C3 

RS 2 FLOW -1 
RC .025 .02 .025 2640 .0068 

RX 0 2 12 22 42 52 62 64 
RY 102 100 100 100 100 100 100 102 

KK SB-C4 
KM SUB-BASIN C4 
BA .070 
LG .15 .25 3.5 .29 15 
UC .492 -546 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPC4A 
KM AT INTERSECTION OF 91ST AV & DEER VALLEY RD 

HC 2 

D-C4 
DIVERT 80% EAST OF 91ST AVE 

DC4 

1 10 100 1000 10000 

.8 8 80 800 8000 

CPC4 
91ST AVENUE AT DEER VALLEY ROAD 

2 

R-C4 
ROUTE C4 THRU 91ST AVE 

4 FLW - 1 
.025 .02 .025 5280 .0061 

0 2 12 22 42 
102 100 100 100 100 

SB-C5 

SUB-BASIN C5 
.I20 

.25 .25 3.5 .29 30 
.563 -654 

0 5 16 30 65 
100 

HEC-1 INPUT 

77 84 90 94 . 97 

PAGE 9 



KK CPCS 
KM AT INTERSECTION OF 91ST AVE 8 BEARDSLEY RD 
HC 2 

KK D-C5 
KM DIVERT 30"X OF THE FLOUS EAST TO WEST BROOK VILLAGE EAST DETENTION 

DT DC5 
D I  0 5 0  1 0 0  2 0 0  3 0 0  4 0 0  
DQ 0 1 5  30 60 9 0  1 2 0  

KK WB-P8B 
KM WESTBROOK VILLAGE PARCELL 8 8  
KM T H I S  PARCEL DISCHARGES DIRECTLY INTO 91ST AVENUE 

BA .0085 
LG .25 .25 3.5 .28 30 

UC .17 .15 
U A 0 5 16 30 6 5  77 8 4  9 0  9 4  96 
UA 1 0 0  

KK CPSB 
KH 91ST AVE, SOUTH OF BEARDSLEY ROAD 

HC 2 

KK R - 5 0  
KM R W T E  FLOWS ON 91ST AVENUE, BEARDSLEY TO UNION H I L L S  
KH ROUTE THRU 91ST AVE SOUTHWARD, X-SECTION GIVEN I N  1983 WB REPORT 

RS 1 FLOW - 1 
RC 0.02 .015 .02 2 3 8 0  .0045 
RX 0 1 2  2 2  4 0  8 0  1 2 1  131 1 4 3  
RY 1 0 3  1 0 0  100 1 0 2  1 0 2  1 0 0  1 0 0  103 

KK WB9 

KM COMBINE PARCELS 8A,lOB,7,6,5,Gl0,2B,38 

BA .2814 
LG .25 .25 3.5 .28 4 5  
UC - 2 9 0  .250 

UA 0 5 16 30 6 5  77 84 9 0  9 4  96 
UA 1 0 0  

KK R-R10 

KM ROUTE FLOUS THROUGH RESERVOIR 10, WESTBROOK VILLAGE EAST 
KM THE RESERVOIR BLEEDS INTO 91ST AVENUE, 
RS 1 STOR - 1 0 
SV 0 .35 2.28 6.4 12.82 24.0 
SE 27.5 28.5 29.5 30.5 31.5 32.5 
SQ 0 2 1 2  19 2 2  44.0 

KK 91ST 
KM 91ST AVENUE AT INTERSECTION WITH UNION H I L L  DR 

HC 2 
HEC-1 INPUT PAGE 1 0  

L I N E  



LINE 

KK R-Dl 
RS 2 FLOU - 1 
RC .03 .02 .03 2640 .0223 

RX 0 20 40 60 80 100 120 140 
RY 103 102 101 100 100 101 102 103 

KK CPD2 

KM AT INTERSECTION OF CALLEY LEJOS & 89TH AVE 
HC 2 

KK DM2 
KM DIVERT MAX. OF 137 CFS AS PER AM. ENGINEERING CO. REPORT OEC. 1993 
DT DD2 
D I 0 50 100 137 200 400 
DQ 0 50 100 137 137 137 

KK CPD3 

KM AT INTERSECTION OF PINNACLE PEAK RD & 87TH AVE 

HC 2 

KK R-D3 
RS 2 FLOW - 1 
RC .03 .02 .03 2640 .0076 
RX 0 5 10 20 40 50 55 60 
RY 102 101 100 100 100 100 101 102 

HEC-1 INPUT PAGE 11 

..I0 



LINE 

KK CPD4 
KM AT INTERSECTION OF WILLIAMS RD & 87TH AVE 
HC 2 

KK R-D4 
RS 1 FLOW -1 
RC .03 .02 .03 1 4 0 0 .  .001 

RX 0 5 10 20 40 50 55 
RY 103 102 101 100 100 101 102 

KK CPD5 
KM AT INTERSECTION OF DEER VALLEY RD & 87TH AVE 

HC 2 

KK R-D5 
RS 2 FLOW - 1 
RC .03 .02 -03 2640 .0048 
RX 0 25 50 80 120 150 175 
RY 102 101 100 100 100 100 101 

KK CPD6 
KM AT NR INTERSECTION OF 89TH RD & UNNAMED RD 

HC 2 

KK R-D6 

KM ROUTE WESTWARD TO D l2  

RS 1 FLOW - 1 
RC .03 -02 .03 2640 .0045 
RX 0 25 50 80 120 150 175 
RY 102 101 100 100 100 100 101 

HEC-1 INPUT 

KK SB-D7 
KM SUB-BASIN 07 
BA -150 

LC .25 -25 4.1 .42 5 
UC .296 -227 

U A 0 3 5 8 12 20 43 
UA 100 

PAGE 12 

. I0  



LINE 

KK R-D7 
KM ROUTE THRU 89TH AVE 
RS 3 FLOW - 1 
RC .03 .02 .03 2640 .0083 

RX 0 3 6 16 26 37 47 50 
RY 103 100 100 100 100 100 100 103 

KK D93E 
KM DIVERT 30% EASTWARD ALONG PINNACLE PEAK TO D l 0  

DT D93E 

D I  0 100 1000 
DQ 0 30 300 

KK RD93 
RS 1 FLOW - 1 
RC .03 .02 -03 2640 .0083 
RX 0 3 6 16 26 37 47 50 
RY 103 100 100 100 100 100 100 103 

KK DC2 
KM RETRIEVE DIVERTED 10% 
DR DC2 

KK SB-D9 
KM SUB-BASIN D9 
BA .310 
LG .25 .25 3.5 .29 15 
UC .546 .426 
U A 0 5 16 30 65 77 84 90 
UA 100 

HEC-1 INPUT 

KK SB-Dl0 
KM SUB-BASIN D-10 
BA .080 
LG .15 .25 3.5 .25 15 
UC .433 .474 
U A 0 5 16 30 65 77 84 90 
UA 100 

KK CPDlO 
KM AT INTERSECTION OF 89TH AVE AND WILLIAMS RD 
KM SERIOUS FLOODING HAVE BEEN OBSERVED AT THIS POINT 

HC 5 

94 97 

PAGE 13 

.... 9......10 



L I N E  

KK R - D l 0  
KM ROUTE THRU 89TH AVE TO DEER VALLEY RD 

RS 2 FLOU - 1 
RC .025 .02  .025 2 6 4 0  .0061 
RX 0 3 6 16 2 7  37 4 7  5 0  
RY 103 1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  103 

KK S B - D l 1  
KM SUB-BASIN D l 1  
BA .080 
LG . I 5  .25 3.5 - 2 5  1 5  
UC .467 .451 
UA 0 5 16 30 6 5  77 84 90 9 4  97 
UA 100 

KK C P D l l  
KM AT INTERSECTION OF DEER VALLEY RD & 89TH AVE 
HC 2 

KK DC4 
KM RETRIEVE DIVERTED 80% FROM CP4A DEER VALLEY/91ST AVE INTERSECTION 
DR DC4 

KK CPD11A 
KM AT INTERSECTION OF DEER VALLEY RD & 89TH AVE COMBINED U I T H  EAST FLOW 
HC 2 

KK SB-DV1 
KM SUB-BASIN DV1 
BA .013 
LC . I0 .35 3.5 .25 5 5  
UC .19  .24 
U A 0 5 16 3 0  6 5  77 8 4  9 0  9 4  97 
UA 1 0 0  

HEC-1 INPUT PAGE 1 4  

KK SB-DC1 
KM SUB-BASIN OC1 
BA . 0 0 1 6  
LC .10 .35 3.5 .25 0 
UC . I0 .19 
U A 0 5 16 3 0  6 5  77 84 9 0  9 4  97 
UA 100 

KK CPDVI 
KM AT 6 0 0 '  S. OF DEER VALLEY RD 
HC 3 

KK SB-DVZ 
KM SUB-BASIN DV2 
BA .035 
LC . I 0  .35 3.5 .25 4 5  
UC .20 .I7 
U A 0 5 16 30 6 5  77 E4 9 0  9 4  97 

UA 1 0 0  



KK SB-DC2 
KM SUB-BASIN DC2 
BA .0008 
LG .I0 .35 3.5 .25 0 
UC .06 .09 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPDV2 
KM AT 860' S. OF DEER VALLEY RD 
HC 3 

KK SB-DM 
KM SUB-BASIN D M  
BA .015 
LG .I0 .35 3.5 .25 55 
UC -27 -37 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-DC3 
KM SUB-BASIN DC3 
BA .0009 
LC .I0 .35 3.5 .25 55 
UC .09 -14 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPDV3 
KM AT 1160' S. OF DEER VALLEY RD 
HC 3 

HEC-1 INPUT 

KK SB-DV4 
KM SUB-BASIN DV4 
BA .011 
LG .I0 .35 3.5 .25 55 
UC .21 .25 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-DC4 
KM SUB-BASIN DC4 
BA .0008 
LC .10 .35 3.5 .25 0 
UC .09 . I3 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPDV4 

KM AT 1420' S. OF DEER VALLEY RD 
HC 3 

KK SB-DV5 
KM SUB-BASIN DV5 
BA .024 
LG .I0 .35 3.5 -25 55 

PAGE 15 



LINE 

KK SB-DC5 

KM SUB-BASIN DC5 
BA .001 
LG .10 .35 3.5 .25 0 
UC .14 .19 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPDV5 
KM AT 1660' S. OF DEER VALLEY RD 

HC 3 

KK SB-DV6 
KM SUB-BASIN OV6 
BA -006 

LG . lo  -35 3.5 .25 55 

UC .19 .32 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-OC6 
KM SUB-BASIN DC6 - 
BA .0012 

LG .10 .35 3.5 .25 0 
UC -16 .23 
U A 0 5 16 30 65 77 84 90 94 97 

HEC-1 INPUT PAGE 16 

KK CPOV6 
KM AT 1960' S. OF DEER VALLEY RD 

HC 3 

KK SB-DV7 
KM SUB-BASIN DV7 
BA .018 
LG .10 .35 3.5 .25 55 
UC .21 .25 

U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-DV8 
KM SUB-BASIN DV8 

BA .016 
LG -10 .35 3.5 .25 55 
UC -19 .18 

U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-DV9 
KM SUB-BASIN OV9 
BA .021 
LG .10 .35 3.5 .25 0 



INPUT 
L I N E  

NO. 

6 8 2  KK CPDV9 

683 KM AT DEER VALLEY S W T H  DETENTION BASIN 

684 HC 4 

6 8 5  KK R-DV9 
686 KM ROUTE FLOWS THROUGH RESERVOIR I N  DEER VILLAGE 
687 RS 1 STOR - 1 0 
688 SV 0 2.6 8.2 15.7 19.9 24.4 29.3 
689 SE 59.0 60.0 61.0 62.0 62.5 63.0 63.5 
690 SQ 0 .O1 .02 .03 .04 1273.0 3600.0 

691 KK R - D l 1  
692 Kt4 ROUTE THRU POORLY DEFINED NATURAL DEPRESSIONS? 
693 RS 1 FLOW - 1 
694 RC -04 -03 -04 5600 -0054 

6 9 5  RX 0 2 0  5 0  8 0  1 2 0  1 5 0  1 8 0  2 0 0  

6 9 6  RY 1 0 2  1 0 1  1 0 0  1 0 0  1 0 0  1 0 0  1 0 1  1 0 2  

697 KK S B - D l 2  

698 KM SUB-BASIN D l 2  

699 BA . l o 0  

7 0 0  LG .20 .25 3.5 .30 2 

7 0  1 UC .917 1.033 
7 0 2  U A 0 3 5 8 1 2  2 0  4 3  75 90 96 
7 0 3  UA 1 0 0  

HEC-1 INPUT PAGE 17 

L I N E  ID.  ...... 1.......2.......3.......4.......5.......6.......7.......8.......9.... - . lo 

7 0 6  KK WBE1 

7 0 7  KM COMBINE FLOWS FROM SUB-B 9,10,11,12 AND ROUTED FLOWS 
7 0 8  KM ABOUT 1 2 8 0  FT ALONG BEARDSLEY RD 'EAST OF 91ST AVENUE 
7 0 9  KM NOTE***AS PER WESTBROOK DRAINAGE MASTER PLAN CAHNNEL CAPACITY = SOOCFS 
7 1  0 HC 4 
71 1 ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V)  R W T I N G  (--->I DIVERSION OR PUMP FLOW 

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

CPAZ............ 



CPBZ............ 
v 
v 

R-B2 

SB-B3 



UBY 

CUBY............ 

v 
v 

RBUB 

v 
v 

RRBOF 



CPCS...... ...... 







S B - D M  

CPD ......................... 



WBEl 

(***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION 
.......................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* SEPTEMBER 1 9 9 0  * 
* VERSION 4.0 * 
* * 
* RUN DATE 1 1 / 1 3 / 1 9 9 6  TIME 08:38:21 * 
* * 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 9 5 6 1 6  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
* * 

91ST AVENUE HYDROLOGY NORTH OF GREENUAY ROAD 

DATAFI LE: N:\950101\HYDRO\HEC1\91STMP.DAT 

CVL MODIFICATION 2 DATE: NOVEMBER 6, 1996 
MODIFICATION DESCRIPTION: RAINFALL ON PB CARD CHANGED FROM 

3 . 0 2 7  INCHES TO 3.156 INCHES AND DISTRIBU-  

T ION CHANGED ON THE PC CARD AS SHOWN BELOW. 

TO OBTAIN DESIGN DISCHARGES FOR CHANNELS 

ALONG DEER VALLEY, 87TH, 89TH AND 91ST AVE, 

WATERSHED AREA TAKEN AS 1.09 SQ. MI.  TO 

DERIVE RAINFALL DISTRIBUTION THRU FCDMC 

PROGRAM MCUHP1 

SUBAREAS D 6  AND D l 2  SUBDIVIDED TO ACCOUNT 

FOR DEVELOPMENT WITHIN DEER VILLAGE 

FCD-WSMB HEC-1 MODEL DEVELOPMENT FOR EXISTING CONDITIONS 

REVISION DATE: JUNE 20, 1994. AA AND FT COMMENTS HAVE BEEN INCORPORATED. 

*** T H I S  EXCLUDED A SUBDIVISION AREA THRU COUNTRY CLUB ROAD AND INCLUDED 

POSSIBLE BLEED OFF THRU UBV WEST AS PER MEETING MAY 9, 1 9 9 4  

WITH DEVELOPMENT SERVICES DIVISION,  C I T Y  OF PEORIA 

RUN WITH 3 5 0  AC-FT RETENTION I N  WEST WESTBROOK VILLAGE AND ERIE 'S DATA 

BASIC ASSUMPTIONS AS PER MEETINGS WITH THE C I T Y  OF PERORIA 

:MAX. OF 137 CFS EASTWARD DIVERSION ALONG CALLE LEJOS AT CP-DZ TO 83RD 

:DATA FROM PRELIM. DRAINAGE REPORT OF AM. ENGG. CO, DATED 1 2 / 1 9 9 3  



:AT 83RD & BEARDSLEY INTERSECTION, 30% GOES UEST AND 70% GO SOUTH 

:AT INLET TO UEST UB NO EASTUARD DIVERSION OF 30% ALONG BEARDSLEY RD 

:MAX. OF 1 0 0  CFS EASTUARD DIVESION ALONG UNION H I L L S  TO N.R. 

:MAX. OF 1 5 0  CFS EASTUARD DIVERSION ALONG BELL RD TO N.R. 

:NO INFLOW FROM SUN C I T Y  AT EITHER BELL RD OR UNION H I L L S  RD 

:SPILL THRU 9 l S T  AVE S W T H  OF GREENUAY RO 

MODELED AREA : CATCHMENT AREA NORTH OF GREENUAY RD = 9.80 SQ.MILES 
RAINFALL : 100YR-6HR = 3.20 INCHES 

LOSS RATES : GREEN AND AMPT BASED ON 5 DOMINANT S O I L  MAPPING U N I T S  

: L S  RECORDS I N  EAST UESTBRWK VILLAGE CONVERTED TO LG 

: AMC AT NORMAL CONDITION U/ DTHETA= 0.10 TO .30 

: XKSAT CORRECTED FOR VEGETATION COVER 

HYDROGRAPH : CLARK U N I T  HYDROGRAPH (MCUHPI) 

ROUTING METH : NORMAL DEPTH ROUTING PROCEDURE USING HYPOTHE. CHANNEL 700' 
U I D E  U I T H  DEPTH UP TO 2 FT, S.S. 1:1, BOTTOM N=0.04 

RETENTION : MAXIMUM STORAGE OF 3 5 0  AC-FT I N  UESTBRWK VILLAGE UEST 

AS ESTIMATED BY E R I E  & ASSOC WAS USED INSTEAD OF 4 7 2  AC-FT 

AS REPORTED BY CONSULTANT I N  UDC REPORT DATED 1983 
A L L  RETENTION BASINS I N  UESTBRWK VILLAGE EAST ARE USED 

AS PER DRAINAGE MASTER PLAN REVISED A P R I L  1993 BY IMC 

CONSULTANTS LTD 

S P L I T  FLOWS : RATING TABLES DEVELOPED BY E R I E  & ASSOCIATES, INC. FOR 

: SOME STREET CROSSINGS UERE INCORPORATED INTO THE MODEL 

: ASSUMES INFLOW AT DIVERSION AS SUM OF TUO FLOWS PER RATING 

DIVERSION AT UESTBRWK VILLAGE EAST SOUTH OUTLET INTERSECTION U I T H  

UNION H I L L S  ROAD S P L I T S  TO NEU RIVER, COUNTRY CLUB RD AND 91ST AVE 

U E I R  FLOW EXISTS OVER UNION H I L L S  CROWN S W T H  OF WESTBRWK VILLAGE EAST 

SOUTHWARD OVERFLOW PRORATED AS PER CREST LENGTH U I T H  Q=CLH**1.5 

UHERE C=2.6, L = CREST LENGTH, H = HEAD OVER ROAD CROUN 

91ST FLOW S P L I T S  AT 87TH AVE AND 89TH AVE AND REMAINING FLOW TO 91ST AV 

5 9  I 0  OUTPUT CONTROL VARIABLES 

lPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 20JUN94 STARTING DATE 

I T I M E  1 2 0 0  STARTING TIME 

NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 2 1  JUN94 ENDING DATE 

NDTIME 1 2 5 5  ENDING TIME 

ICENT 1 9  CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 

TOTAL T lME BASE 24.92 HOURS 

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE- FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

UARNING --- ROUTED OUTFLOW ( 45.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOU TABLE 

UARNING - - -  ROUTED OUTFLOU ( 47.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 



UARNING - - -  ROUTED OUTFLOU ( 48.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING --- ROUTED OUTFLOU ( 49.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOV ( 50.) I S  GREATER THAN MAXIMUM W T F L O U  ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  R W T E D  W T F L O U  ( 50.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED W T F L O U  ( 50.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOU TABLE 

WARNING - - -  R W T E D  OUTFLOU ( 50.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOW ( 50.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOU ( 50.) I S  GREATER THAN MAXIMUM WTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  R W T E D  WTFLOW ( 49.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOW ( 49.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED W T F L O U  ( 48.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- ROUTED W T F L O U  ( 48.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED OUTFLOU ( 47.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED W T F L O U  ( 47.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING --- RWTED OUTFLOU ( 47.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED OUTFLOW ( 46.) I S  GREATER THAN MAXIMUM OUTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOW ( 46.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED OUTFLOW ( 45.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED OUTFLOW ( 45.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  R W T E D  OUTFLOW ( 44.) I S  GREATER THAN MAXIMUM WTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE M I L E S  

OPERATION STATION 

HYDROGRAPH A T  

SB-A1 

ROUTED TO 

R - A 1  

PEAK T I M E  OF AVERAGE FLOW FOR MAXIMUM PERIOD B A S I N  MAXIMUM TIME OF 

F L W  PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 

SB-A2 

2 COMBINED AT 



ROUTED TO 

R-A2 

HYDROGRAPH AT 
SB-A3 

2 COMBINED AT 
CPA3 

ROUTED TO 
R-A3 

HYDROGRAPH AT 
SB-A4 

2 COMBINED AT 

CPA4 

ROUTED TO 
R-A4 

HYDROGRAPH AT 
SB-A5 

2 COMBINED AT 
CPA5 

HYDROGRAPH AT 
SB-A6 

R W T E D  TO 

R-A6 

HYDROGRAPH AT 

SB-A7 

3 COMBINED AT 

CPA7 

HYDROGRAPH AT 

SB-B1 

ROUTED TO 
R - ~ i  

HYDROGRAPH AT 



2 COMBINED AT 
CPB4 401. 4.75 

DIVERSION TO 
DB4 200. 4.75 

HYDROGRAPH AT 
D-B4 200. 4.75 

ROUTED TO 
R - 0 4  168. 5.25 

HYDROGRAPH AT 
SB-B5 59. 4.75 

RWTED TO 

HYDROGRAPH AT 
SB-B6 

2 COMBINED AT 
CPB6 

RWTED TO 
R - B 6  

HYDROGRAPH AT 
SB-B7 

4 COMBINED AT 
CPB7 

RWTED TO 
RWBWl 

HYDROGRAPH AT 
WBU 

2 COMBINED AT 
CWBU 

ROUTED TO 
RBWB 

RWTED TO 
RRBOF 

HYDROGRAPH AT 
SB-C1 

RWTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

R W T E D  TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

R W T E D  TO 

HYDROGRAPH AT 

R W T E D  TO 

2 COMBINED AT 

HYDROGRAPH AT 

R W T E D  TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

R W T E D  TO 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 



5 COMBINED AT 

CPDlO 

ROUTED TO 

R - D l 0  

HYDROGRAPH A T  

S B - D l 1  

2 COMBINED A T  

C P D l l  

HYDROGRAPH AT 

DC4 

2 COMBINED AT 
C P D l l A  

HYDROGRAPH AT 

SB-DV1 

HYDROGRAPH AT 

SB-DC1 

3 COMBINED AT 

CPDV1 

HYDROGRAPH AT 

SB-DVZ 

HYDROGRAPH AT 

SB-DC2 

3 COMBINED AT 

CPDVZ 

HYDROGRAPH AT 

S B - D M  

HYDROGRAPH AT 

SB-DC3 

3 COMBINED AT 

CPDV3 

HYDROGRAPH AT 

SB-DV4 

HYDROGRAPH AT 

SB-DC4 

3 COMBINED AT 

CPDV4 

HYDROGRAPH AT 

SB-DV5 

HYDROGRAPH AT 



3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 CONBINED AT 

*** NORMAL END OF HEC-1 *** 
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* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
* SEPTEMBER 1990 * 

VERSION 4.0 * 
* * 
* RUN DATE 11/13/1996 TIME 09:51:40 * 
* * 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 9 5 6 1 6  * 
* (916) 7 5 6 - 1 1 0 4  * 
* * 

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 

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl  (JAN 73), HECIGS, HEClDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK ~X~TFLOW 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 F I N I T E  DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

L I N E  

9 l S T  AVENUE HYDROLOGY NORTH OF GREENUAY ROAD 

DATAFILE: N:\950101\HYDRO\HEC1\91STMP6.DAT 

CVL MODIFICATION 3 DATE: NOVEMBER 6, 1 9 9 6  

MODIFICATION DESCRIPTION: RAINFALL ON PB CARD CHANGED FROM 

3.027 INCHES TO 3.175 INCHES AND DISTRIBU-  

TION CHANGED ON THE PC CARD AS SHOWN BELOW. 

TO OBTAIN DESIGN DISCHARGES FOR CHANNELS 

ALONG DEER VALLEY, 87TH AN0 91ST AVE, 

WATERSHED AREA TAKEN AS 0.6 SQ. MI .  TO 

DERIVE RAINFALL DISTRIBUTION THRU FCDMC 

PROGRAM MCUHPl 

SUBAREAS D 6  AND D l 2  SUBDIVIDED TO ACCOUNT 

FOR DEVELOPMENT U I T H I N  DEER VILLAGE 

FCD-USMB HEC-1 MODEL DEVELOPMENT FOR EXISTING CONDITIONS 

REVISION DATE: JUNE 20, 1994. AA AND FT COMMENTS HAVE BEEN INCORPORATED. 

*** T H I S  EXCLUDED A SUBDIVISION AREA THRU COUNTRY CLUB ROAD AND INCLUDED 

POSSIBLE BLEED OFF THRU WBV WEST AS PER MEETING MAY 9, 1 9 9 4  



L I N E  

WITH DEVELOPMENT SERVICES DIVISION,  C I T Y  OF PEORIA 

RUN WITH 3 5 0  AC-FT RETENTION I N  UEST UESTBROOK VILLAGE AN0 ERIE 'S  DATA 

BASIC ASSUMPTIONS AS PER MEETINGS WITH THE C I T Y  OF PERORIA 

:MAX. OF 137 CFS EASTUARD DIVERSION ALONG CALLE LEJOS AT CP-D2 TO 83RD 

:DATA FROM PRELIM. DRAINAGE REPORT OF AM. ENGG. CO, DATED 1 2 / 1 9 9 3  

:AT 83RD & BEARDSLEY INTERSECTION, 30% GOES WEST AND 70% GO SOUTH 

:AT INLET TO UEST UB NO EASTUARD DIVERSION OF 30% ALONG BEARDSLEY RD 

:MAX. OF 1 0 0  CFS EASTUARD DIVESION ALONG UNION H I L L S  TO N.R. 

:MAX. OF 1 5 0  CFS EASTUARD DIVERSION ALONG BELL RD TO N.R. 

:NO INFLOW FROM SUN C I T Y  AT EITHER BELL RD OR UNION H I L L S  RD 

:SPILL THRU 91ST AVE SOUTH OF GREENUAY RO 

MODELED AREA : CATCHMENT AREA NORTH OF GREENUAY RD = 9.80 SQ.MILES 

RAINFALL : 100YR-6HR = 3.20 INCHES 

LOSS RATES : GREEN AND AMP1 BASED ON 5 DOMINANT S O I L  MAPPING U N I T S  

: L S  RECORDS I N  EAST UESTBROOK VILLAGE CONVERTED TO LG 

: AMC AT NORMAL CONDITION W/ DTHETA= 0.10 TO -30 
: XKSAT CORRECTED FOR VEGETATION COVER 

HYDROGRAPH : CLARK U N I T  HYDROGRAPH (MCUHPl) 

ROUTING HETH : NORMAL DEPTH ROUTING PROCEDURE USING HYPOTHE. CHANNEL 7 0 0 '  

U I D E  WITH DEPTH UP TO 2 FT, S.S. 1:1, BOTTOM N=0.04 

RETENTION : MAXIMUM STORAGE OF 3 5 0  AC-FT I N  UESTBROOK VILLAGE UEST 

AS ESTIMATED BY E R I E  & ASSOC WAS USED INSTEAD OF 4 7 2  AC-FT 

AS REPORTED BY CONSULTANT I N  UDC REPORT DATED 1983 
ALL RETENTION BASINS I N  UESTBROOK VILLAGE EAST ARE USED 

AS PER DRAINAGE MASTER PLAN REVISED APRIL  1993 BY IMC 

CONSULTANTS LTD 

S P L I T  FLOWS : RATING TABLES DEVELOPED BY E R I E  & ASSOCIATES, INC. FOR 

: SOME STREET CROSSINGS WERE INCORPORATED INTO THE MODEL 

: ASSUMES INFLOW AT DIVERSION AS SUM OF TUO FLOWS PER RATING 

DIVERSION AT UESTBROOK VILLAGE EAST SOUTH OUTLET INTERSECTION U I T H  

UNION H I L L S  ROAD S P L I T S  TO NEU RIVER, COUNTRY CLUB RD AND 9 l S T  AVE 

U E l R  FLOU EXISTS OVER UNION H I L L S  CROUN SOUTH OF UESTBROOK VILLAGE EAST 

SOUTHWARD OVERFLOW PRORATED AS PER CREST LENGTH U I T H  Q=CLH**1.5 

HEC-1 INPUT PAGE 2 

I D  WHERE C=2.6, L = CREST LENGTH, H = HEAD OVER ROAD CROWN 

I D  91ST FLOW S P L I T S  AT 87TH AVE AND 89TH AVE AND REMAINING FLOW TO 91ST AV 

*DIAGRAM 

* FREQ 2YR 5YR 10YR 25YR 50YR 100YR 

* JR PREC 0.375 0.531 0.634 0.778 0.891 1.000 

I T  5 20JUN94 1 2 0 0  3 0 0  

I0 5 

KK R-A1 

RS 2 FLOW - 1 
RC .04 .03 .04 2 8 0 0  .OD64 



LINE 

KK CPA2 
Kt4 AT INTERSECTION UITH PINNACLE PEAK RD 

HC 2 

KK %-A3 
BA .I75 
LG .35 .25 4.1 .44 2 
UC .954 .820 
U A 0 3 5 8 12 20 43 75 90 96 
UA 100 

HEC-1 INPUT 

KK CPA3 
KM AT INTERSECTION UITH UNNAMED RD 
HC 2 

KK R-A3 
RS 2 FLOW - 1 
RC .04 .03 .04 2800 .0064 
RX 0 25 50 80 120 150 175 200 
RY 102 101 100 100 100 100 101 102 

KK CPA4 
KM AT INTERSECTION WITH UNNAMED RD 
HC 2 

KK R-A4 
RS 3 FLOW - 1 
RC .04 .03 .04 3800 .0058 

RX 0 25 50 80 120 150 175 200 
RY 102 101 100 100 100 100 101 102 

PAGE 3 



124 KK CPA5 
125 KM AT INTERSECTION W I T H  BEARDSLEY RD 
126 HC 2 

133 KK R-A6 
134 RS 1 FLOW - 1 
135 RC -04 .03 -04 2600 -0058 

136 RX 0 25 5 0 80 120 150 175 200 

137 RY 102 101 100 100 100 100 101 102 
HEC-1 INPUT 

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

144 KK CPA7 
145 KM BEARDSLEY RD. AT ABWT 97TH AVE ALIGNMENT 

146 HC 3 

153 KK R-01 

154 RS 1 FLOW - 1 

155 RC .03 .02 .03 2640 .0102 
156 RX 0 10 20 30 40 50 60 70 
157 RY 102 101 100 100 100 100 101 102 

158 KK SB-02 

159 KM SUB-BASIN 82 
160 BA .I60 

161 LG .35 .25 3.8 .29 3 
162 UC .317 .296 

163 U A 0 3 5 8 12 20 43 75 90 96 

164 UA 100 

PAGE 4 



KK R-02 
RS 1 FLOW - 1 
RC .03 .02 .03 1760 .0250 
RX 0 10 20 30 40 50 60 70 
RY 102 101 100 100 100 100 101 102 

KK CPB3 
KM AT INTERSECTION OF 93RD AVE & PINNACLE PEAK RD 
HC 2 

HEC-1 INPUT 

KK R-03 
RS 3 FLOW - 1 
RC .03 .02 .03 5280 .0066 
RX 0 25 50 80 120 150 175 200 
RY 102 101 100 100 100 100 101 102 

KK CPB4 
KM AT DEER VALLEY RD 
HC 2 

KK D-04 
KH DIVERT 50% EAST TO 91ST AVENUE 
DT DB4 
D l  1 10 100 1000 10000 
DQ .5 5 50 500 5000 

KK R-04 
KM RWTE REMAINING FLOW THRU SUB-07 
RS 2 FLOW - 1 
RC .04 .03 .04 5280 .0059 
RX 0 25 50 80 120 
RY 102 101 100 100 100 

PAGE 5 

..lo 



L I N E  ID.. 

SB - 06 
0.156 
.35 .25 3.9 .40 2 
-692 .407 

0 3 5 8 12 20 43 75 90 96 
100 

HEC-1 INPUT PAGE 6 

CPB6 

AT INTERSECTION WITH DEER VALLEY RD 
2 

R - 0 6  

2 FLOW - 1 
.04 -03 .04 5250 .0059 
0 25 50 80 120 150 175 200 

102 101 100 100 100 100 101 102 

CPB7 

AT INLET TO WEST WESTBROOK VILLAGE WEST ALONG BEARDSLY RD 

4 

RWBW1 

ROUTE THRU WEST UESTBROOK VILLAGE GOLF COURSES 

3 FLOW - 1 
-03 .02 .03 5280 .0050 
0 30 60 90 190 300 330 360 

104 103 101 100 100 101 103 104 

WBW 

TOTAL OF PARCELS 1 TO 27 I N  WESTBRWK VILLAGE UEST(1983 PROJECT) 

PLUS PARCELS 28 (GOLF COURSES) ABOUT 23% OF AREA 

1 .oo 
.35 .25 3.5 .28 30 
1.00 .85 

0 3 5 8 12 20 43 75 90 96 
100 

CWBW 
2 

RBWB 

PER 1983 UDC REPORT AVAILABLE STORAGE I S  472 AC-FT I N  GOLF COURSES 

A MAXIMUM OF 350 AC-FT I S  ASSUMED AS PER ERIE'S QUESTIMATE 

PER MEETING ON MAY 9, 1994 25 CFS I S  ASSUMED AS BLEED OFF THRU 2 ' D I A  P I P E  



LINE 

KM CULVER CROSSING UNION HILLS ROAD AT ABOUT 93RD AVENUE ALIGNMENT 

RS 1 STOR 0 

SV 0 50 100 150 200 300 350 400 500 

SE 26 27 28 29 30 32 34 36 38 

SQ 0 25 25 25 25 25 25 300 400 
HEC-1 INPUT 

KK RRBOF 
KM ALONG UNIONB HILLS RD EASTWARD TOWARDS 93RD AVE 

RS 1 FLOW - 1 

RC .03 .02 .03 2080 .0063 

RX 0 20 40 60 80 100 120 140 
RY 102 101 100 100 100 100 101 102 

SB-C1 
.I00 

RAINFALL DEPTH OF 3.20 WAS SPACIALLY REDUCED TO FINO TC & R FOR THIS BASIN 

USED REDUCTION FACTOR OF 0.946 
.25 .25 4.1 .42 5 

-513 -406 

0 5 16 30 65 77 84 90 94 97 
100 

KK R-Cl 
KM ROUTE A THRU 91ST AVE 
RS 3 FLOW - 1 

RC 0.03 0.02 .03 3280 .0091 
RX 0 2 12 22 42 52 62 64 

RY 102 100 100 100 100 100 100 102 

KK SB-C2 
KM SUB-BASIN C2 
BA .I90 
LG .25 .25 3.5 .29 10 
UC .400 .238 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK CPC2 
KM AT INTERSECTION OF 91ST AVE & PINNACLE PEAK RD 
HC 2 

KK D-C2 
KM DIVERT 10% EASTWARD THRU PINNACLE PEAK 

DT DC2 
D I 9 90 900 9000 
OQ 3 9 90 900 

KK R-C2 

KM ROUTE C2 THRU 91ST AVE FROM WILLIAMS RD TO DEER VALLEY RD 
RS 2 FLOW - 1 
RC 0.025 .02 .025 2640 .0068 

RX 0 2 12 22 42 52 62 64 
RY 102 100 100 100 100 100 100 102 

PAGE 7 



LINE 

LG .25 -25 3.5 .29 20 
UC .338 .399 
UA 0 5 16 30 65 77 84 90 96 97 

UA 100 
HEC-1 INPUT PAGE 8 

KK CPC3 
KM AT INTERSECTION OF WILLIAMS RD CROSSING U/ 9lST AVE 
HC 2 

KK R-C3 
RS 2 FLOW - 1 
RC .025 .02 .025 2640 .0068 
RX 0 2 12 22 42 52 62 64 
RY 102 100 100 100 100 100 100 102 

KK SB-C4 
KM SUB-BASIN C4 
BA .070 
LG -15 .25 3.5 .29 15 
UC .492 .546 
u A o 5 16 30 65 n 84 90 94 97 
UA 100 

KK CPC4A 
KM AT INTERSECTION OF 91ST AV & DEER VALLEY RD 
HC 2 

KK D-C4 
KM DIVERT 80% EAST OF 91ST AVE 

DT DC4 
D I 1 10 100 1000 10000 
DQ .8 8 80 800 8000 

KK CPC4 

KM 91ST AVENUE AT DEER VALLEY ROAD 
HC 2 

KK R-C4 

KM ROUTE C4 THRU 91ST AVE 
RS 4 FLOU - 1 

RC -025 .02 .025 5280 .0061 
RX 0 2 12 22 42 52 62 64 
RY 102 100 100 100 100 100 100 102 

KK SB-C5 
KH SUB-BASIN C5 

BA ,120 

Project 
Project No. 
Sheet No. of  
Calculated by Date 

UNIFORM FLOW COMPUTATIONS 



L I N E  

LG .25 .25 3.5 .29  30 
UC .563 .654 

U A 0 5 16 30 6 5  77 a4 90 9 4  97 
UA 1 0 0  

HEC-1 INPUT PAGE 9 

- 
KK CPC5 
KM AT INTERSECTION OF 91ST AVE & BEARDSLEY RD 
HC 2 

KK D-C5 
KM DIVERT 30% OF THE FLOWS EAST TO WEST BROOK VILLAGE EAST DETENTION 
DT DC5 
D I 0 50 100 200 300 400 

DQ 0 1 5  30 6 0  90 1 2 0  

KK UB-P8B 
KM YESTBROOK VILLAGE PARCELL B 8  
KM T H I S  PARCEL DISCHARGES DIRECTLY INTO 91ST AVENUE 
BA .0085 

LC .25 .25 3.5 .28  3 0  
UC .I7 . I 5  
U A 0 5 16 30 6 5  77 a4 90 9 4  9 6  
UA 100 

KK CP5B 
KM 91ST AVE, SOUTH OF BEARDSLEY ROAD 
HC 2 

KK R-5B 
KM ROUTE FLOWS ON 91ST AVENUE, BEARDSLEY TO UNION H I L L S  
KM ROUTE THRU 91ST AVE SOUTHWARD, X-SECTION GIVEN I N  1 9 8 3  UB REPORT 
RS 1 FLOW - 1 
RC 0.02 .015 .02 2 3 8 0  .0045 
RX 0 1 2  2 2  4 0  8 0  1 2 1  131 1 4 3  

RY 103 100 1 0 0  1 0 2  1 0 2  1 0 0  1 0 0  103 

KK WB9 

KM COMBINE PARCELS 8A,lOB,7,6,5,G10,2B,38 

BA .2814 

LG - 2 5  .25 3.5 .28 4 5  
UC .290 .250 
UA 0 5 16 3 0  6 5  77 a4 90 9 4  96 
UA 1 0 0  

KK R-R10 
KM ROUTE FLOUS THROUGH RESERVOIR 10, WESTBROOK VILLAGE EAST 
KM THE RESERVOIR BLEEDS INTO 91ST AVENUE, 
RS 1 STOR - 1 0 
SV 0 .35 2.28 6.4 12.82 24.0 
SE 27.5 28.5 29.5 30.5 31.5 32.5 
SQ 0 2 1 2  19 2 2  44.0 

KK 91ST 

KM 91ST AVENUE AT INTERSECTION WITH UNION H I L L  DR 



HC 2 
HEC-1 INPUT PAGE 10 

LINE 

KK CPDZ 
KM AT INTERSECTION OF CALLEY LEJOS & 89TH AVE 
HC 2 

KK DVDZ 
KM DIVERT MAX. OF 137 CFS AS PER AM. ENGINEERING CO. REPORT DEC. 1993 

DT DD2 

DI 0 50 100 137 200 400 

DP 0 50 100 137 137 137 

KK R-D2 
RS 2 FLOW - 1 
RC .04 .03 .04 2640 .0109 
RX 0 5 10 20 40 50 55 60 

RY 102 101 100 100 100 100 101 102 

KK CPD3 

KM AT INTERSECTION OF PINNACLE PEAK RD & 87TH AVE 

HC 2 

KK R-D3 
RS 2 FLOW - 1 
RC -03 .02 .03 2640 .0076 
RX 0 5 10 20 40 50 55 60 
RY 102 101 100 100 100 100 101 102 

HEC-1 INPUT PAGE 11 



KK CPD4 
Kt4 AT INTERSECTION OF WILLIAMS RD & 87TH AVE 
HC 2 

KK R-D4 
RS 1 FLOW - 1 
RC .03 .02 .03 1400 .001 
RX 0 5 10 20 40 50 55 60 
RY 103 102 101 100 100 101 102 103 

KK CPD5 
KM AT INTERSECTION OF DEER VALLEY RD & 87TH AVE 
HC 2 

KK R-D5 
RS 2 FLOW - 1 
RC .03 .02 .03 2640 .0048 
RX 0 25 50 80 120 150 175 200 

RY 102 101 100 100 100 100 101 102 

KK CPD6 
Kt4 AT NR INTERSECTION OF 89TH RD & UNNAMED RD 
HC 2 

KK R-D6 
KH RWTE WESTWARD TO D l2  
RS 1 FLOW - 1 
RC .03 .02 .03 2640 .0045 
RX 0 25 5 0 80 120 150 175 200 

RY 102 101 100 100 100 100 101 102 
HEC-1 INPUT PAGE 12 

LINE 



LINE 

KM SUB-BASIN D7 
BA .I50 
LG .25 .25 4.1 .42 5 
UC .296 .227 
U A 0 3 5 8 12 20 43 75 90 96 
UA 100 

KK R-D7 
KM ROUTE THRU 89TH AVE 
RS 3 FLOW - 1 
RC .03 .02 .03 2640 .OOW 
RX 0 3 6 16 26 37 47 5 0 
RY 103 100 100 100 100 100 100 103 

KK D93E 
KM DIVERT 30% EASTWARD ALONG PINNACLE PEAK TO Dl0 
DT D93E 
D I  0 100 1000 
DQ 0 30 300 

KK RD93 
RS 1 FLOW - 1 
RC .03 -02 .03 2640 .0083 
RX 0 3 6 16 26 37 47 5 0 
RY 103 100 100 100 100 100 100 103 

KK DC2 
KM RETRIEVE DIVERTED 10% 
DR DC2 

KK SB-D9 
KM SUB-BASIN 09 
BA .310 

LG -25 .25 3.5 .29 15 
UC .546 .426 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

HEC-1 INPUT PAGE 13 

KK SB-Dl0 
KM SUB-BASIN D-10 
BA .080 
LG .15 .25 3.5 .25 15 
UC .433 .474 



L I N E  

KK CPDlO 
KM AT INTERSECTION OF 89TH AVE AND WILLIAMS RD 
KM SERIOUS FLOOOING HAVE BEEN OBSERVED AT TH IS  POINT 

HC 5 

KK R - D l 0  
KM R W T E  THRU 89TH AVE TO DEER VALLEY RD 

RS 2 F L W  - 1 
RC .025 .02 -025  2640  -0061  
RX 0 3 6 16 2 7  37 4 7  5 0  
RY 1 0 3  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 0  1 0 3  

KK S B - D l 1  
KM SUB-BASIN D l 1  

BA .080 
LG -15 -25 3.5 -25 15 

UC ,467 .451 
U A 0 5 16 3 0  6 5  77 84 9 0  9 4  97 
UA 1 0 0  

KK CPD11 
KM AT INTERSECTION OF DEER VALLEY RD & 89TH AVE 
HC 2 

KK DC4 
KM RETRIEVE DIVERTED 80% FROM CP4A DEER VALLEY/91ST AVE INTERSECTION 
DR D C ~  

KK CPDl l A  
KM AT INTERSECTION OF DEER VALLEY RD & 89TH AVE COMBINED WITH EAST FLOW 
HC 2 

KK SB-DV1 

KM SUB-BASIN DV1 

BA .013 

LG .10 .35 3.5 .25 55 
UC .I9 .24 
U A 0 5 16 3 0  6 5  77 84 9 0  9 4  97 
UA 1 0 0  

HEC-1 INPUT PAGE 1 4  

KK SB-DC1 
KM SUB-BASIN DC1 
BA .0016 
LG .10 .35 3.5 .25 0 
UC .10 .19 
UA 0 5 16 3 0  6 5  77 84 9 0  9 4  97 
UA 1 0 0  

KK CPDVl 

KM AT 600 '  S. OF DEER VALLEY RD 

HC 3 



5?7 
578 
5 79 

580 
581 
582 

583 
584 
585 
5 86 
587 
5 88 

5 89 

590 
591 
592 

5 93 
5 94 
595 
596 
597 
598 
599 

600 
601 
602 
603 
604 
605 
606 

607 
608 
609 

LINE 

610 
61 1 
612 
613 
614 
615 
616 

617 
61 8 
61 9 
620 

62 1 
622 
623 

624 

KM SUB-BASIN DV2 
BA .035 
LG -10 -35 3.5 -25 45 
UC .20 .17 
U A 0 5 16 30 65 77 
UA 100 

KK SB-DC2 
KM SUB-BASIN DC2 
BA -0008 
LG .10 .35 3.5 .25 0 
UC .06 .09 
U A 0 5 16 30 65 77 
UA 100 

KK CPDV2 
KM AT 860' S. OF DEER VALLEY RD 

HC 3 

KK SB-DM 
KM SUB-BASIN DV3 
BA .015 
LG .10 .35 3.5 .25 55 
UC -27 .37 
U A 0 5 16 30 65 77 
UA 100 

KK SB-DC3 
KM SUB-BASIN DC3 
BA .0009 
LG -10 .35 3.5 .25 55 
UC .09 .14 
UA 0 5 16 30 65 77 
UA 100 

KK CPDV3 
KM AT 1160' S. OF DEER VALLEY RD 

HC 3 
HEC-1 INPUT 

KK SB-OV4 
KM SUB-BASIN DV4 
BA .011 

LG .10 .35 3.5 .25 55 
UC .21 .25 
U A 0 5 16 30 65 77 
UA 100 

KK SB-DC4 
KM SUB-BASIN DC4 
BA .0008 
LG -10 .35 3.5 .25 0 
UC .09 -13 
UA 0 5 16 30 65 77 
UA 100 

PAGE 15 

,.I0 



625 KM AT 1420' S. OF DEER VALLEY RD 

626 HC 3 

LINE 

KK SB-DVS 
KM SUB-BASIN OVS 

BA .024 
LG .10 .35 3.5 -25 55 
UC .2!5 .23 
UA 0 5 16 30 65 
UA 100 

KK SB-DCS 
KH SUB-BASIN OC5 
BA .001 
LG .10 .35 3.5 .25 0 
UC .14 .19 
U A 0 5 16 30 65 
UA 100 

KK CPOVS 
KM AT 1660' S. OF DEER VALLEY RD 

HC 3 

KK SB-DV6 
KM SUB-BASIN DV6 
BA .006 
LG . l o  .35 3.5 .25 5 5 
UC .19 .32 

UA 0 '  5 16 30 65 
UA 100 

KK SB-DC6 
KM SUB-BASIN DC6 
BA .0012 
LG . lo  .35 3.5 .25 0 
UC .16 .23 
U A 0 5 16 30 65 

HEC-1 lNWT 

77 84 90 94 97 
PAGE 16 

KK cPdV6 
KM AT 1960' S. OF DEER VALLEY RD 

HC 3 

KK SB-DV7 
I04 SUB-BASIN DV7 

BA .018 
LG .10 .35 3.5 .25 55 
UC .21 .25 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SB-ova 
KM SUB-BASIN DV8 

BA .016 
LG -10 .35 3.5 -25 55 
UC .19 .18 



675 KK SB-DW 
676 KM SUB-BASIN DV9 
677 BA .021 
678 LC .10 .35 3.5 .25 0 
679 UC .10 .04 
680 UA 0 5 16 30 65 77 84 90 94 97 
681 UA 100 

LINE 

KK CPDW 
KM AT DEER VALLEY SWTH DETENTION BASIN 

HC 4 

KK R-DW 
KM ROUTE FLaClS THROUGH RESERVOIR IN DEER VILLAGE 
RS 1 STOR - 1 0 
SV 0 2.6 8.2 15.7 19.9 24.4 29.3 

SE 59.0 60.0 61.0 62.0 62.5 63.0 63.5 
SP 0 .01 .02 -03 .04 1273.0 3600.0 

KK R-011 
KM ROUTE THRU POORLY DEFINED NATURAL DEPRESSIONS? 
RS 1 FLW - 1 
RC .04 .03 .06 5600 .0054 
RX 0 20 5 0 80 120 150 180 200 
RY 102 101 100 100 100 100 101 102 

KK SB-Dl2 
KM SUB-BASIN D l 2  
BA .I00 
LC .20 .25 3.5 .30 2 
UC .917 1.033 
U A 0 3 5 8 12 20 43 75 90 96 
UA 100 

HEC-1 INPUT PAGE 17 

KK WE1 
KM COnBlNE FLWS FROM SUB-B 9,10,11,12 AND ROUTED FLWS 
KH ABOUT 1280 FT ALONG BEARDSLEY RD EAST OF 9lST AVENUE 
KM NOTE***AS PER UESTBROOK DRAINAGE MASTER PLAN CAHNNEL CAPACITY = 500CFS 
HC 4 
zz 

SCHEMATIC DIAGRAM OF STREM NETWORK 
INPUT 
LINE (V) ROUTING ( - - ->I  DIVERSION OR W FLOV 

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLW 



CPBZ............ 

v 
v 



MU............ 

v 
v 

RBUB 

v 
v 

RRBOF 



- - - - - - - , DCZ 
D-CZ 

v 
v 

R-C2 

SB-CS 

- - - - - - - , DC5 

D-CS 







SB-DVZ 

CPDVZ........................ 



.............................. CPDW...... 

v 
v 

R-DV9 

v 
v 

R - D l 1  

706 UBEI.................................... 

(***I RUNOFF ALSO CCMPUTED AT T H I S  LOCATION 
........................................ 

* FLOW HYDROGRAPH PACKAGE (HEC-1) * 
SEPTEMBER 1 9 9 0  * 

VERSION 4.0 * 

* RUN DATE 11 /13 /1996  TIME 09:51:40 * 
* * 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

6 0 9  SECOND STREET 

* DAVIS, CALIFORNIA 95616  

* (916) 756 -1104  

* 

9 l S T  AVENUE HYDROLOGY NORTH OF GREENWAY ROAD 

DATAFILE: N:\95010l\HYDRO\HEC1\91STHP6.DAT 

CVL MODIFICATION 3 DATE: NOVEMBER 6, 1996 
H W I F I C A T I O N  DESCRIPTION: RAINFALL ON PB CARD CHANGED FROH 

3.027 INCHES TO 3.175 INCHES AND DISTRIBU-  

TION CHANGED ON THE PC CARD AS SHOWN BELOU. 

TO OBTAIN DESIGN DISCHARGES FOR CHANNELS 

ALONG DEER VALLEY, 8 7 l H  AND 91ST AVE, 

WATERSHED AREA TAKEN AS 0.6 SO. MI.  TO 

DERIVE RAINFALL DISTRIBUTION THRU FCDMC 

PROGRAM WCUHPI 

SUBAREAS 0 6  AND D12,SUBDIVIDED TO ACCWNT 

FOR DEVELOPMENT U I T H I N  DEER VILLAGE 

FCD-WSHB HEC-1 HODEL DEVELOPMENT FOR EXISTING CONDITIONS 

REVISION DATE: JUNE 20, 1994. AA AND FT COMENTS HAVE BEEN INCORPORATED. 



*** THIS EXCLUDED A SUBDIVISION AREA THRU COUNTRY CLUB ROAD AND INCLUDED 
POSSIBLE BLEED OFF THRU WBV UEST AS PER MEETING MAY 9, 1994 

WITH DEVELOPMENT SERVICES DIVISION, CITY OF PEORIA 

RUN UITH 3 5 0  AC-FT RETENTION I N  UEST WESTBROOK VILLAGE AND ERIE'S DATA 

BASIC ASSWPTIONS AS PER MEETINGS UITH THE CITY OF PERORIA 
:MAX. OF 1 3 7  CFS EASTUARD DIVERSION ALONG CALLE LEJOS AT CP-D2 TO 83RD 
:DATA FRW PRELIM. DRAINAGE REPORT OF AM. ENGG. CO, DATED 12/1993 

:AT 83RD & BEARDSLEY INTERSECTION, 30% GOES WEST AND 70% GO SOUTH 

:AT INLET TO UEST UB NO EASTWARD DIVERSION OF 30% ALONG BEARDSLEY RD 

:MAX. OF 1 0 0  CFS EASTWARD DIVESION ALONG UNION HILLS TO N.R. 

:M. OF 150  CFS EASTWARD DIVERSION ALONG BELL RD TO N.R. 

:NO INFLOW FROM SUN CITY AT EITHER BELL RD OR UNIOW HILLS RD 

:SPILL THRU 9 l S T  AVE SOUTH OF GREENWAY RO 

W E L E D  AREA : CATCHMENT AREA NORTH OF GREENUAY RD = 9.80 SO-MILES 

RAINFALL : 100YR-6HR = 3.20 INCHES 

LOSS RATES : GREEN AND AMPT BASED ON 5 DOWINANT SOIL MAPPING UNITS 

: LS RECORDS I N  EAST VESTBROOK VILLAGE CONVERTED TO LG 
: AMC AT NORMAL CONDITION U/ DTHETA= 0.10 TO .30 

: XKSAT CORRECTED FOR VEGETATION COVER 

HYDROCRAPH : CLARK UNIT HYDROCRAPH (MCUHP1) 

ROUTING METH : NORMAL DEPTH ROUTING PROCEDURE USING HYPOTHE. CHANNEL 700' 

WIDE WITH DEPTH UP TO 2 FT, S.S. 1:1, BOTTON N=0.04 

RETENTION : MAXIMUM STORAGE OF 350  AC-FT I N  WESTBROOK VILLAGE WEST 

AS ESTIMATED BY ERIE & ASSOC MAS USED INSTEAD OF 4 7 2  AC-FT 

AS REPORTED BY CONSULTANT I N  UDC REPORT DATED 1983 

ALL RETENTION BASINS I N  UESTBROOK VILLAGE EAST ARE USED 

AS PER DRAINAGE MASTER PLAN REVISED APRIL 1993 BY IMC 

CONSULTANTS LTD 

SPLIT FLWS : RATING TABLES DEVELOPED BY ERIE & ASSOCIATES, INC. FOR 

: SONE STREET CROSSINGS WERE INCORPORATED INTO THE HOOEL 

: ASSUMES INFLOU AT DlVERSION AS SUM OF TUO F L W S  PER RATING 

DIVERSION AT UESTBROOK VILLAGE EAST SOUTH OUTLET INTERSECTION WITH 

UNION HILLS ROAD SPLITS TO NEW RIVER, COUNTRY CLUB RD AND 9 l S T  AVE 

WEIR F L W  EXISTS OVER UNION HILLS CROUN SOUTH OF UESTBROOK VILLAGE EAST 

SOUTHWARD OVERFLOU PRORATED AS PER CREST LENGTH UITH Q=CLH**l.5 

WHERE C=2.6, L = CREST LENGTH, H = HEAD OVER ROAD CROWN 

91ST F L W  SPLITS AT 87TH AVE AND 89TH AVE AND REMAINING FLOU TO 9 l S T  AV 

5 9  I 0  W T W T  CONTROL VARIABLES 

IPRHT 5 PRINT CONTROL 

I PLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 

NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 20JUW94 STARTING DATE 

ITIWE 1200 STARTING TIME 

NP 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 21JUU94 ENDING DATE 

NDTIME 1255 ENDING TIME 

1 CENT 19 CENTURY MARK 

CWPUTATION INTERVAL .08 HWRS 

TOTAL TIME BASE 24.92 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

F L W  CUBIC FEET PER SECOND 



STORAGE VOLWE 
SURFACE AREA 

TEMPERATURE 

WARNING - - -  ROUTED W T F L W  ( 

WARNING - - -  RWTED W T F L W  ( 

UARNING - - -  RWTED W T F L W  ( 

WARNING - - -  RWTED W T F L W  ( 

UARNING - - -  ROUTED W T F L W  ( 

UARNING --- RWTED W T F L W  ( 

UARNING ---  ROUTED W T F L W  ( 

YARNING - - -  RWTED W T F L W  ( 

UARNING - - -  ROUTED W T F L W  ( 

UARNING --- ROUTED WTFLOU ( 

WARNING --- ROUTED W T F L W  ( 

WARNING - - -  ROUTED WTFLOU ( 

UARNING - - -  ROUTED W T F L W  ( 

ACRE- FEET 
ACRES 

DEGREES FAHRENHEIT 

45.) I S  GREATER THAN MAXIMUM W T F L W  ( 44.) I N  STORAGE-OUTFLOW TABLE 

48.) I S  GREATER THAN MAXIHUM WTFLOW ( 44.) I N  STORAGE-OUTFLOU TABLE 

50.) I S  GREATER THAN MAXIHUM WTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

51.) I S  GREATER THAN MAXIMUM OUTFLW ( 44.) I N  STORAGE-WTFLOW TABLE 

52.) I S  GREATER THAW HAXIMUM W T F L W  ( 44.) I N  STORAGE-WTFLOW TABLE 

52.) I S  GREATER THAN M A X I M  OUTFLW ( 44.) I N  STORACE-WTFLOU TABLE 

52.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

52.) IS GREATER THAN wutrnun WTFLOU < 44.) I N  STORACE-CUTFLW TABLE 

52.) I S  GREATER THAN MAXIMUM WTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

52.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.1 I N  STORAGE-OUTFLW TABLE 

52.) I S  GREATER THAN HAXIMUM OUTFLOW ( 44.) I N  STORAGE-WTFLOU TABLE 

51.) I S  GREATER THAN HAXIMUM WTFLOW ( 44.) I N  STORAGE-WTFLW TABLE 

.51.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) 1N STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED W T F L W  ( 50.) I S  GREATER THAN MAXIMUM W T F L W  ( 44.) I N  STORAGE-OUTFLOW TABLE 

WARNING - - -  ROUTED WTFLOU ( 50.) I S  GREATER THAN MAXIHW WTFLOU ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED W T F L W  ( 49.) I S  GREATER THAN HAXIHUH OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED OUTFLW ( 49.) I S  GREATER THAM MAXIMUM OUTFLOW ( 44.) I N  STORAGE-WTFLOW TABLE 

WARNING --- ROUTED W T F L W  ( 48.) I S  GREATER THAN HAXIHUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARNING - - -  ROUTED OUTFLW ( 48.) I S  GREATER THAN HAXIMUM W T F L W  ( 44.) I N  STORAGE-OUTFLW TABLE 

UARNING - - -  ROUTED W T F L W  ( 47.) I S  GREATER THAN MAXIMW WTFLOW ( 64.1 I N  STORAGE-OUTFLOW TABLE 

UARNING --- RWTED W T F L W  ( 47.) I S  GREATER THAN MAXIMUM W T F L W  ( 44.) I N  STORAGE-WTFLW TABLE 

WARNING --- ROUTED W T F L W  ( 46.) I S  GREATER THAN HAXIWM OUTFLW ( 44.) I N  STORAGE-OUTFLOU TABLE 

WARNING - - -  ROUTED W T F L W  ( 46.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-OUTFLOW TABLE 

UARMING --- ROUTED OUTFLW ( 45.) I S  GREATER THAN MAXIMUM OUTFLOW ( 44.) I N  STORAGE-WTFLW TABLE 

UARNING - - -  ROUTED WTFLW ( 44.) IS GREATER THAN MIuun OUTFLOW ( 44.) IN STORAGE-WTFLW TABLE 

1 
RUNOFF SUWARY 

FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR M A X I M  PERIOD BASIN MAXIMUM TIME OF 

OPERATION STAT 1 ON FLOW PEAK AREA STAGE MAX STAGE 



HYDROGRAPH AT 

ROUTED TO 

H Y D R W H  AT 

2 COMBINED AT 

ROUTED TO 

HYDROGUAPH AT 

2 COWBINED AT 

R W T E D  TO 

HYDROGRAPH AT 

2 COWBINED AT 

R W T E D  TO 

HYDROGRAPH AT 

2 C M B I N E D  AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COWBINED AT 

HYDROGRAPH AT 

C P M  

R-A4 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED 41  

ROUTED TO 

HYDROGRAPH AT 

2 CCUBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 CWBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



R W T E D  TO 
9 6 7 .  5-25 343. 88. 

R W U  1 , 

HYDROGRAPH AT 
W U  894. 4-75 

2 COMBINED AT 
CVBU 1 6 4 9 .  5 - 0 0  

R W T E D  TO 

+ RBVB 25. 4.67 



TED TO 
RRBOF 

HYDROGRAPH AT - 
ROUTED TO 

+ 

2 W I N E D  AT 

HYDROCRAPH AT 

ROUTED TO 

HYDROCRAPH AT 
c3 

C P W  

R-C3 

2 W I N E D  AT 

ROUTED TO 

ROUTED TO 

HYDROCRAPH AT 



2 COHBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COHBINED AT 

RWTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COHBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COHBINED AT 



R W T E D  TO 

HYDROGRAPH AT 

2 COMBINED AT 

R W T E D  TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RWTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

R W T E D  TO 

HYDROGRAPH AT 



HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COWBlNED AT 

SB-D9 

RD93E 

SB-Dl0 

CPD 1 0  

ROUTED TO 

HYDROGRAPH AT 

2 COC(B1NED AT 

HYDRDGRAPH AT 

2 Ml lBINED AT 

HYDROCRAPH AT 

HYDROGRAPH AT 

3 COIBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 W I N E D  AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COnBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

SB-Dl1 

CPD11 

DC4 

CPD1 I A  

SB-DV1 

SB-DC1 

CPDVl 

SB-DV2 

SB-DCZ 

cPDv2 

SB-DV3 

SB-DC3 

CPDV3 

SB-DV4 

SB-DC4 



3 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROCRAPH AT 

HYDROGRAPH AT 

3 COHBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 C W B I N E D  AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROCRAPH AT 

4 COHBINED AT 

CPDV4 

SB-DVS . 

SB-DCS 

CPDVS 

SB-DV6 

SB-DC6 

CPDV6 

SB-DV7 

SB-DV8 

S B - D W  

C P D W  

R - D W  

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



APPENDIX B 

BACKUP HYDRAULIC ANALY SIS/DESIGN 
DOCUMENTATION FOR DRAINAGE FACILITIES 

CONVEYING OFFSITE FLOWS 



MAIN DRAINAGE SYSTEM ALONG 89TH 
AVENUE ALIGNMENT 



COE & VAN LOO 
PLANNING - ENGINEERING 
LANDSCAPE ARCHITECTURE 

Project bEER ~ \ L L A & E  

Project No. q 5 0 \ 0 \ 

Sheet No. \ of \ 

Calculated by t-3 . C * Date 

Checked by Date 

N\&lhl b 0 4 1 M A G E  SYSTEM 

A L O ~ I G  4 i t ~ E  ~L\GN~EC\ST 

4550 NORTH 12TH STREET 8 PHOENIX, ARIZONA 85014 PHONE (602) 264-6831 



deer village main channel 11-30-96 Plan: h2dvmc3 12r5i96 
Flow: Orig. File's Q changed lo 1473 CIS 

I h Horiz. - 400 1 Main Channel Distance (ft) 
1 invert. - 4 1  



deer village main channel 11-30-96 Plan: h2dvmc3 1~5196  
Flow: Ong. File's Q changed lo 1473 cfs 

1 in Horir. - 4M) fl Main Channel Distance (ft) 
1 in ven. - 4 fl 



deer vtllage main channel 11 -30-96 Plan: h2dvmc3 12/5/96 
Flow: Or~g. File's Q changed to 1473 cfs 

Sec .4 at Downstream Face of Culvert at RIV Sta = .4 

Ground , 

1 in nonz. -40  fl Station (ft) 
1 inven. -4n 



. 
deer vlllage maln channel 11-30-96 Plan: h2dvmc3 1215196 

Flow: Or~g. F~le's Q changed to 1473 cfs 
Downstream lns~de 5 - 10' x 4' RCB RIV Sta = .5 

1 in Horir. - 40 1 Station (ft) 
1 in VeR. - 4 1 



deer v~llage matn channel 11 -30-96 Plan: h2dvmc3 1215i96 
Flow: Orig. File's Q changed to 1473 cfs 

Upstream lns~de 5 - 10' x 4' RCB Riv Sta = .5 

-- .- 
Ground 

Bank Sla 

1 in Honr. - 40 n Station (ft) 
1 in Ven. - 4 1 



deer v~llage maln channel 11-30-96 Plan: h2dvmc3 1215i96 
Flow: Orig. File's Q changed to 1473 cfs 

Sec 1 Upstream Face of Culvert at Deann Riv Sta = 1 

- -  
EG I 
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HEC-RAS Plan: Plan 05 12/5/96 
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HEC-RAS Plan: Plan 05 12/5/96 (continued) 
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HEC-RAS Plan: Plan 05 12/5/96 



HEC-RAS Plan: Plan 05 12/5/96 (continued) 
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HEC-RAS Plan: Plan 05 1215196 
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Plan: Plan 05 Reach: 1.2 Rlv Sta: 2.5 Profile: 1 12/5/96 

Plan: Plan 05 Reach: 1.2 Riv Sta: 2.4 Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1.2 Rlv Sta: 2.3 Proflle: 1 1215196 

Plan: Plan 05 Reach: 1.2 Riv Sta: 2.2 Proflle: I 1215196 



Plan: Plan 05 Reach: 1.2 Riv Sta: 2.1 Profile: 1 12/5/96 

Plan: Plan 05 Reach: 1.1 Rlv Sta: 1.7 Proflle: 1 1215196 



Plan: Plan 05 Reach: 1.1 Rlv Sta: 1.6 Proflle: 1 12/5/96 

Plan: Plan 05 Reach: 1.1 Rlv Sta: 1.5 Profile: I 12/5/96 



Plan: Plan 05 Reach: 1.1 Rlv Sta: 1.4 Profile: 1 12/5/96 

Plan: Plan 05 Reach: 1.1 Riv Sta: 1.3 Profile: 1 12/5\96 



Plan: Plan 05 Reach: 1.1 Rlv Sta: 1 .l Proflle: 1 12/5/96 

Plan: Plan 05 Reach: 1 Rlv Sta: 10 Proflle: 1 1215196 



Plan: Plan 05 Reach: 1 Rlv Sta: 9.75* Profile: 1 12/5/96 

Plan: Plan 05 Reach: 1 Rlv Sta: 9.5" Profile: 1 12/5\96 



Plan: Plan 05 Reach: 1 Rlv Sta: 9.25* Profile: 1 12/5\96 

Plan: Plan 05 Reach: I Rlv Sta: 9 Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Rlv Sta: 8.6* Profile: 1 1215196 

Plan: Plan 05 Reach: 1 Rlv Sta: 8.2 Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Rlv Sta: 8.1 Profile: 1 12/5\96 

Plan: Plan 05 Reach: 1 Riv Sta: 8.05* Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Rlv Sta: 8 Profile: 1 1215196 

Plan: Plan 05 Reach: 1 Rlv Sta: 7 Profile: 1 1215196 



Plan: Plan 05 Reach: 1 Rlv Sta: 6.5 Profile: 1 1215196 

Plan: Plan 05 Reach: 1 Rlv Sta: 6 Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Riv Sta: 5 Profile: I 1215196 

Plan: Plan 05 Reach: 1 Rlv Sta: 4 Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Rlv Sta: 3.6* Proflle: 1 12/5/96 

Plan: Plan 05 Reach: 1 Rlv Sta: 3.2 Proflle: 1 12/5/96 



Plan: Plan 05 Reach: I Rlv Sta: 3.1 Profile: I 12/5/96 

Plan: Plan 05 Reach: I Rlv Sta: 3.05* Profile: 1 12/5\96 



Plan: Plan 05 Reach: 1 Rlv Sta: 3 Profile: 1 1215196 

Plan: Plan 05 Reach: 1 Riv Sta: 2.75* Profile: 1 12/5/96 



Plan: Plan 05 Reach: 1 Riv Sta: 2.5" Proflle: 1 12/5/98 

Plan: Plan 05 Reach: 1 Rlv Sta: 2.25* Proflle: 1 12/5/96 



Plan: Plan 05 Reach: I Rlv Sta: 2 Proflle: 1 12/5/96 

Plan: Plan 05 Reach: 1 Riv Sta: I Profile: I 1215196 



Plan: Plan 05 Reach: 1 Rlv Sta: A Profile: 1 1215196 



HEC-RAS Version 1.2 April 1996 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(91 6) 756-1 104 

X X X X X X X X X X X X  XXXX XX XXXX 
X X X  X X  X X  X X X  
X X X  X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 
X X X  X X X  X X X 
X X X  X X  X X X X  X 
X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: deer village main channel 11-30-96 
Project File : h2dvmc3.prj 
Run Date and Time: 12/5/96 3:45:38 PM 

Project in English units 

PLAN DATA 

Plan Title: h2dvmc3 
Plan File : a:\h2dvmc3.p06 

Geometry Title: h2dvmc3 
Geometry File : a:#2dvmc3.p06 

Flow Title : h2dvmc3 
Flow File : a:U2dvmc3.p06 

Plan Summary Information: 
Number of: Cross Sections = 37 Mulitple Openings = 0 

Culverts = 6 lnline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = .O1 
Critical depth calculaton tolerance = .O1 
Maximum number of interations = 20 
Maximum difference tolerance = .3 
Flow tolerance factor = .001 

Computational Flow Regime: Subcritical Flow 

Encroachment Data: None 



Flow Distribution Locations: None 

FLOW DATA 

Flow Title: Orig. File's Q changed to 1473 cfs 
Flow File : a:V12dvmc3.f02 

Flow Data (cfs) 

* Reach Riv Sta * PF#1 * 
**m)**********m***mt****m 

*1.2 2.5 * 100" 
* 1.2 2.4 340 * 

1.2 2.3 * 400 * 
* 1.2 2.2 460 
*1.2 2.1 * 570" 
* 1.1 1.7 * 250" 
* 1.1 1.6 320" 
* 1.1 1.5 340" 
* 1.1 1.4 520 
* 1.1 1.3 * 790" 
* 1.1 1.1 1060* 

1 10 * 1351* 
1 9 1367* 
1 8 * 1402* 
1 5 * 1421* 
1 4 * 1435* 

* 1 3 * 1465* 
* 1 .4 1473 
H*--mm*+*m 

Boundary Conditions 
* * * m * m * * m * * m * H c * m H * m * * m m * C * H * * ~ * H H * * c m  

* Reach Profile * Upstream Downstream * 
*m*mH*mmm*********m***m*H**HC********H***H*HC*~ 

* 1.2 1 * Critical * 

1.1 1 * Critical * 

* 1 1 Known WS = 1263 
.Y---Yt***m-*****m*******m************* 

GEOMETRY DATA 

Geometry Title: Deer Valley Main and S Channels 11-30-96 
Geometry File : a:V12dvmc3.g07 

Reach Connection Table 
- * *m**m*m****m**** * * * * * * * *CH*  

* Reach Name * Upstream Boundary * Downstream Boundary * 
m****mm***HH**HHm**mmH********t* 

1.2 * * 1 
1.1 * * 1 * 

* 1 1 * * 
***rm;m**Hm******HH*****m*m*m***HHHc*m~ 



JUNCTION INFORMATION 

Name: 1 
Description: Junction 1 at N. End of Main Channel 
Energy computation Method 

Length across Junction Tributary 
Reaches Length Angle 

1 .I to 1 160 
1.2 to 1 100 

CROSS SECTION INPUT Reach: 1.2 River Station: 2.5 
Description: Sec 2.5 

Station Elevation Data, num = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
915 1280.3 917 1280.2 926.6 1279.2 931.3 1273.5 941.3 1273.5 
945 1278.2 957.4 1278.2 967.9 1278.2 968 1277.7 1000 1278.4 
1028 1278.1 1250 1280 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
915 .025 926.6 .02 945 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
926.6 945 180 180 180 .1 .3 

CROSS SECTION INPUT Reach: 1.2 River Station: 2.4 
Description: Sec 2.4 

Station Elevation Data, nurn = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
915 1280.1 917 1280 920.4 1279.2 925.7 1272.85 940.7 1272.85 
945 1278.1 967.9 1278.1 968 1277.6 1000 1278.4 1028 1278.4 
1058 1279 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
915 .025 920.4 .02 945 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
920.4 945 40 40 40 .3 .5 

CROSS SECTION INPUT Reach: 1.2 River Station: 2.3 
Description: Sec 2.3 Upstream Face of Culvert at 88th Lane 

Station Elevation Data, nurn = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
91 5 1280 917 1279.9 920.4 1279.1 925.7 1272.76 940.7 1272.76 
945 1278.1 967.9 1278.1 968 1277.6 1000 1278.5 1028 1278.4 
1068 1279 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
915 .025 920.4 .02 945 .025 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
920.4 945 75 75 75 .3 .5 

CULVERT INPUT Reach: 1.2 River Station: 2.25 
Description: 
Distance from Upstream XS = 2 
DecWRoadway Width = 70 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, num = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

915 1279.25 933 1279.47 970 1278.32 
970.1 1277.82 1000 1278.5 1047 1279 

Downstream DeckfRoadway Coordinates, num = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

**mZ*****mZ**H***CIC*C+******C*~*****C*********nC***-**** 

915 1279.25 933 1279.47 970 1278.32 
970.1 1277.82 1000 1278.5 1047 1279 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 4 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

70 .012 .5 1 
Upstream Elevation = 1272.76 

Centerline Station = 935.5 
Downstream Elevation = 1272.5 

Centerline Station = 935.5 

CROSS SECTION INPUT Reach: 1.2 River Station: 2.2 
Description: Sec 2.2 Downstream Face of Culvert at 88th Lane 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
915 1280 917 1279.8 919.7 1279 925.2 1272.5 940.2 1272.5 
945 1278.32 967.9 1278.32 968 1277.82 1000 1278.6 1040 1279 

A 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
915 .025 919.7 .02 945 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
919.7 945 75 75 75 .3 .5 

CROSS SECTION INPUT Reach: 1.2 River Station: 2.1 
Description: Sec 2.1 

Station Elevation Data, num = 9 



Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
915 1280 918.5 1279.5 924.8 1272.2 939.8 1272.2 945 1278.44 

967.9 1278.44 968 1277.94 1000 1278.6 1018 1279 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
915 .025 918.5 .02 945 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
918.5 945 .3 .5 

CROSS SECTION INPUT Reach: 1.1 River Station: 1.7 
Description: Sec 1.7 

Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
944 1279 1000 1278.9 1032 1278.7 1032.1 1279.2 1042.6 1279.2 
1055 1278.85 1059.32 1274.53 1069.32 1274.53 1074.64 1279.85 1083 1280.75 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
944 .025 1055 .02 1074.64 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1074.64 165 165 165 .1 .3 

CROSS SECTION INPUT Reach: 1.1 River Station: 1.6 
Description: Sec 1.6 

Station Elevation Data, nurn = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
900 1279 960 1278.85 1000 1278.8 1032 1278 1032.1 1278.5 

1042.6 1278.5 1055 1278.5 1059.4 1274.1 1069.4 1274.1 1074.8 1279.5 
1083 1280.65 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
900 .025 1055 .02 1074.8 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1074.8 100 100 100 .1 .3 

CULVERT INPUT Reach: 1.1 River Station: 1.55 
Description: 
Distance from Upstream XS = 16 
DecWRoadway Width = 70 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, nurn = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 
**~mm****c*****~*H******m**Hc*****m*~HH****H 

943 1279 1000 1278.8 1032 1278 
1032.1 1278.5 1067 1279.4 1137 1279.84 

Downstream DecWRoadway Coordinates, nurn = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

****+****mm**mcLm***m**C*H~**HChtmm*f* 



943 1279 1000 1278.8 1032 1278 
1032.1 1278.5 1067 1279.4 1137 1279.84 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert # I  Box 3 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

70 .012 .5 1 
Upstream Elevation = 1274.1 

Centerline Station = 1064.41 
Downstream Elevation = 1273.9 

Centerline Station = 1064.42 

CROSS SECTION INPUT Reach: 1 .I River Station: 1.5 
Description: Sec 1.5 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
960 1279 1000 1278.7 1032 1277.8 1032.1 1278.3 1042.6 1278.3 
1055 1278.3 1059.43 1273.87 1069.43 1273.87 1074.86 1279.3 1085.86 1280.4 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
960 .025 1055 .02 1074.86 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1074.86 175 175 175 .1 .3 

CROSS SECTION INPUT Reach: 1.1 River Station: 1.4 
Description: Sec 1.4 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
960 1279 977 1278.5 1000 1278.7 1032 1278.13 1032.1 1278.63 

1042.6 1278.63 1055 1278.63 1060.2 1273.43 1079.2 1273.43 1086 1280.35 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
960 .025 1042.6 .02 1086 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1042.6 1086 185 185 185 .1 .3 

CROSS SECTION INPUT Reach: 1 .l River Station: 1.3 
Description: Sec 1.3 

Station Elevation Data, num = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
937 1280 964 1279 980 1278.45 1000 1278.8 1032 1278.27 

1032.1 1278.77 1042.6 1278.77 1055 1278.77 1060.85 1272.92 1076.85 1272.92 



Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
937 .025 1042.6 .02 1084 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1042.6 1084 232 232 232 .1 .3 

CROSS SECTION INPUT Reach: 1.1 River Station: 1 .l 
Description: Sec 1 .l 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
923 1279 975 1278.4 1000 1278.5 1032 1277.7 1032.1 1278.2 

1042.6 1278.2 1055 1278.2 1060.82 1272.38 1080.82 1272.38 1101 1278.85 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
923 .025 1042.6 .02 1101 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1042.6 1101 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 10 
Description: 10 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
919 1279.1 921 1279 945 1273 972.3 1272.5 976.3 1270.5 

981.3 1270.5 998 1278.5 1000 1278.9 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
919 .035 972.3 .02 998 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
972.3 998 91.25 91.25 91.25 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 9.75* 
Description: 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
917.5 1277.68 91 9.3 1277.58 91 9.6 1277.56 931.3 1274.64 944.3 1272.24 
972.4 1271.78 976.4 1269.78 981.4 1269.78 998 1277.81 1000 1278.13 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 

917.5 .035 972.4 .02 998 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
972.4 998 91.25 91.25 91.25 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 9.5* 
Description: 



Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
916 1276.25 917.9 1276.16 918.1 1276.12 930.2 1273.13 943.6 1271.47 

972.5 1271.05 976.5 1269.05 981.5 1269.05 998 1277.1 3 1000 1277.35 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
916 .035 972.5 .02 998 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
972.5 998 91.25 91.25 91.25 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 9.25* 
Description: 

Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 

914.5 1274.83 916.4 1274.73 916.7 1274.68 929.1 1271.61 942.8 1270.71 
972.6 1270.32 976.6 1268.32 981.6 1268.32 998 1276.44 1000 1276.58 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
914.5 .035 972.6 .02 998 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
972.6 998 91.25 91.25 91.25 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 9 
Description: 9 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
913 1273.4 915 1273.3 928 1270.1 972.7 1269.6 976.7 1267.6 

981.7 1267.6 998 1275.75 1000 1275.8 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
913 .035 972.7 .02 998 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
972.7 998 91 91 91 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 8.6* 
Description: 

Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
903 1273.5 904.7 1273.41 905.4 1273.31 916 1271.12 954.9 1268.4 

957.4 1266.85 966.9 1266.85 975.5 1271.47 994.8 1274.19 1000 1274.2 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
903 .035 954.9 .02 975.5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 



CROSS SECTION INPUT Reach: 1 River Station: 8.2 
Description: Upstream Face of Bike Path at 89thlMelinda 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
893 1273.6 895 1273.5 937 1267.2 938 1266.1 952 1266.1 
953 1267.2 990 1272.6 1000 1272.6 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
893 .035 937 .02 953 .035 

Bank Sta: Left Right Lengths: Lefl Channel Right Coeff Contr. Expan. 
937 953 16 16 16 .1 .3 

CULVERT INPUT Reach: 1 River Station: 8.1 5 
Description: 4-12 RGRCP AT BIKE PATH AT 89THlMELINDA 
Distance from Upstream XS = 1 
DecWRoadway Width = 14 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, num = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

893 1273.6 895 1273.5 937 1267.6 
953 1267.6 990 1272.6 1000 1272.6 

Downstream DecWRoadway Coordinates, num = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

893 1273.6 895 1273.5 937 1267.6 
953 1267.6 990 1272.6 1000 1272.6 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #I Circular 1 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

14 .012 .5 1 
Number of Barrels = 4 
Upstream Elevation = 1266.1 
Centerline Stations 

Sta. Sta. Sta. Sta. 
940.5 943.5 946.5 949.5 

Downstream Elevation = 1266 
Centerline Stations 

Sta. Sta. Sta. Sta. 
940.5 943.5 946.5 949.5 

CROSS SECTION INPUT Reach: 1 River Station: 8.1 



Description: Downstream Face of Bike Path at 89thlMelinda 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
893 1273.6 895 1273.5 937 1267.2 938 1266.1 952 1266.1 
953 1267.2 990 1272.6 1000 1272.6 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
893 .035 937 .02 953 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
937 953 93.5 93.5 93.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 8.05* 
Description: 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
897 1272.85 898 1272.8 920 1269.65 929.3 1264.75 957.9 1264.75 

975.5 1269.55 994.8 1272.25 1000 1272.25 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
897 .035 920 .025 975.5 .035 

Bank Sta: Lefl Right Lengths: Lefl Channel Right Coeff Contr. Expan. 
920 975.5 93.5 93.5 93.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 8 
Description: 8 

Station Elevation Data, num = 6 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
901 1272.1 903 1272.1 920.5 1263.4 963.8 1263.4 998 1271.9 
1000 1271.9 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
901 .035 903 .03 998 .035 

Bank Sta: Lefl Right Lengths: Lefl Channel Right Coeff Contr. Expan. 
903 998 25 25 25 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 7 
Description: Section 7 Upstream Face of Culvert at Salter Rd 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
895 1272.2 897 1272.1 920.9 1268.35 921 1263.35 964 1263.35 

964.1 1268.35 990 1271.9 1000 1271.9 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
895 .035 920.9 .02 964.1 .035 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
920.9 964.1 55 55 55 .3 .5 

CULVERT INPUT Reach: 1 River Station: 6.6 
Description: 4 - 1 O' x 5' RCB 
Distance from Upstream XS = 2 
DecklRoadway Width = 50 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecklRoadway Coordinates, num = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 
PM**CL****t****HHMP 

895 1272.2 897 1272.1 921 1271.7 
966 1271.5 990 1271.9 1000 1271.9 

Downstream DecWRoadway Coordinates, num = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

* * * r t * * * t * * p t * * m * - -  

895 1272.2 897 1272.1 921 1271.7 
966 1271.5 990 1271.9 1000 1271.9 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #I Box 5 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

50 .012 .5 1 
Number of Barrels = 4 
Upstream Elevation = 1263.35 
Centerline Stations 

Sta. Sta. Sta. Sta. 
926 937 948 959 

Downstream Elevation = 1263.3 
Centerline Stations 

Sta. Sta. Sta. Sta. 
926 937 948 959 

CROSS SECTION INPUT Reach: 1 River Station: 6.5 
Description: Sec 6.5 Downstream Face of Culvert at Salter Rd 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
895 1272.2 897 1272.1 920.9 1268.3 921 1263.3 964 1263.3 

964.1 1268.3 990 1271.9 1000 1271.9 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
895 .035 920.9 .02 964.1 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
920.9 964.1 35 35 35 .3 .5 



CROSS SECTION INPUT Reach: 1 River Station: 6 
Description: 6 

Station Elevation Data, num = 9 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
897.5 1272 913 1272.2 915 1272.15 933.3 1263 938.3 1263 
942.3 1265 970.6 1265.5 998 1272.35 1000 1272.4 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 

897.5 .035 915 .02 942.3 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
915 942.3 130 130 130 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 5 
Description: 5 

Station Elevation Data, nurn = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
923 1268.1 925 1268 935.6 1262.7 940.6 1262.7 944.6 1264.7 

976.2 1265.2 998 1270.65 1000 1270.7 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
923 .035 925 .02 944.6 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
925 944.6 280 280 280 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 4 
Description: 4 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
917 1269.3 919 1269.25 933.4 1262.1 938.4 1262.1 942.4 1264.1 

982.4 1264.6 998 1268.5 1000 1268.5 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
917 .035 919 .02 942.4 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
919 942.4 73.5 73.5 73.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 3.6* 
Description: 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
900 1269.15 901 1269.1 925.5 1266.22 933.2 1261.85 942.7 1261.85 

945.2 1263.65 983.3 1265.71 989.5 1266.82 998.1 1267.99 1000 1268 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
900 .035 925.5 .02 945.2 .035 



Bank Sta: Lefl Right Lengths: Left Channel Right Coeff Contr. Expan. 
925.5 945.2 73.5 73.5 73.5 .I .3 

CROSS SECTION INPUT Reach: I River Station: 3.2 
Description: Upstream Face of Bike Path at Adam 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
883 1269 885 1268.9 932 1263.2 933 1261.6 947 1261.6 
948 1263.2 990 1267.4 1000 1267.5 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
883 .035 932 .02 948 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
932 948 16 16 16 .1 .3 

CULVERT INPUT Reach: 1 River Station: 3.15 
Description: 4-12" RGRCP AT BIKE PATH AT ADMAM RD 
Distance from Upstream XS = 1 
DecWRoadway Width = 14 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, nurn = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 
****************m****m****************m** 

883 1269 885 1268.9 932 1263.2 
948 1263.2 990 1267.4 1000 1267.5 

Downstream DecWRoadway Coordinates, num = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

883 1269 885 1268.9 932 1263.2 
948 1263.2 990 1267.4 1000 1267.5 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert # I  Circular 1 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

14 .012 .5 1 
Number of Barrels = 4 
Upstream Elevation = 1261.6 
Centerline Stations 

Sta. Sta. Sta. Sta. 
935.5 938.5 941.5 944.5 

Downstream Elevation = 1261.5 
Centerline Stations 

Sta. Sta. Sta. Sta. 
935.5 938.5 941.5 944.5 



CROSS SECTION INPUT Reach: 1 River Station: 3.1 
Description: Downstream Face of Bike Path at Adam 

Station Elevation Data, nurn = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
883 1269 885 1268.9 932 1263.2 933 1261.5 947 1261.5 
948 1263.2 990 1267.4 1000 1267.5 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
883 .035 932 .02 948 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
932 948 41 41 41 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 3.05* 
Description: 

Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta, Elev. Sta. Elev. 
894.5 1268.05 895.5 1268 920 1265.13 926.3 1261.38 935.8 1261.38 
938.3 1263.22 987.5 1265.55 988.1 1265.67 998.3 1267.18 1000 1267.2 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
894.5 .035 920 .02 938.3 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
920 938.3 41 41 41 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 3 
Description: 3 

Station Elevation Data, nurn = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
906 1267.1 908 1267.05 919.6 1261.25 924.6 1261.25 928.6 1263.25 

985.5 1263.75 998 1266.87 1000 1266.9 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
906 .035 908 .02 928.6 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
908 928.6 80.5 80.5 80.5 .I .3 

CROSS SECTION INPUT Reach: 1 River Station: 2.75* 
Description: 

Station Elevation Data, nurn = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
91 1.3 1266.78 913.3 1266.74 924.7 1260.99 937.9 1260.99 946 1263.74 
989 1264.11 998.5 1266.45 1000 1266.47 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
913.3 946 80.5 80.5 80.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 2.5* 
Description: 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
916.5 1266.45 91 8.5 1266.43 929.8 1260.72 951.3 1260.72 963.3 1264.22 
992.5 1264.47 999 1266.03 1000 1266.05 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 

916.5 .035 918.5 .02 963.3 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
918.5 963.3 80.5 80.5 80.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 2.25* 
Description: 

Station Elevation Data, num = 8 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 

921.8 1266.1 3 923.8 1266.1 1 934.9 1260.46 964.6 1260.46 980.7 1264.71 
996.1 1264.84 999.5 1265.62 1000 1265.63 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 

921.8 .035 923.8 .02 980.7 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
923.8 980.7 80.5 80.5 80.5 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 2 
Description: 2 

Station Elevation Data, num = 6 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
927 1265.8 929 1265.8 940 1260.2 978 1260.2 998 1265.2 
1000 1265.2 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
927 .035 929 .02 998 .035 

Bank Sta: Left Right Lengths: Lefl Channel Right Coeff Contr. Expan. 
929 998 10 10 10 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 1 
Description: Sec 1 Upstream Face of Culvert at Deanna Dr 

Station Elevation Data, num = 6 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
930 1266.2 937.9 1265.2 938 1260.2 992 1260.2 992.1 1265.2 



Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
930 .035 930 .02 1000 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
930 1000 66 66 66 .3 .5 

CULVERT INPUT Reach: 1 River Station: .5 
Description: 5 - 10' x 4' RCB 
Distance from Upstream XS = 2 
DecWRoadway Width = 60 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, num = 4 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 
*******cm******m*tmchhm*****CH***m*H**t**C**H****CH*+**cm** 

930 1266.7 939.5 1265.7 986.5 1265.7 
1000 1265.7 

Downstream DecWRoadway Coordinates, num = 4 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

********mc***-H*P-- 

930 1266.7 939.5 1265.7 986.5 1265.7 
1000 1265.7 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 4 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

62 .012 .5 1 
Number of Barrels = 5 
Upstream Elevation = 1260.2 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
943 954 965 976 987 

Downstream Elevation = 1260.1 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
943 954 965 976 987 

CROSS SECTION INPUT Reach: 1 River Station: .4 
Description: Sec .4 at Downstream Face of Culvert at Deanna Dr 

Station Elevation Data, num = 6 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
930 1266.2 937.9 1265.2 938 1260.2 992 1260.2 992.1 1265.2 
1000 1265.2 

Manning's n Values, num = 3 



Sta. Value Sta. Value Sta. Value 
930 .035. 930 .02 1000 .035 

Bank Sta: Left Right Leligths: Left Channel Right Coeff Contr. Expan. 
930 1000 0 0 0 .3 .5 

SUMMARY OF MANNING'S N VALUES 

* Reach River Sta. n l  * n2 n3 

*1 .2 2.5 .025* .02* .025* 
*1.2 2.4 .025* .02* .025* 
*1.2 * 2.3 .025* .02* .025* 
"1.2 2.25 * Culvert* * * 

"1.2 2.2 * .025* .02* .025* 
*1.2 * 2.1 * .025* .02* .025* 
*1.1 * 1.7 .025* .02* .025* 
*1 .I * 1.6 .025* .02* .025* 
*1 .1 1.55 * Culvert* * 
*1 .1 1.5 .025* .02* .025* 
*1 .1 * 1.4 * .025* .02* .025* 
* I  .1 * 1.3 .025* .02* .025* 
*1 .1 1.1 * .025* .02* .025* 
*1 10 * .035* .02* .035* 
*1 9.75* .035* .02* .035* 
*1 9.5* * .035* .02* .035* 
* I  9.25* * .035* .02* .035* 
*1 * 9 .035* .02* .035* 
* I  * 8.6* * .035* .02* .035* 
*1 8.2 * .035* .02* .035* 
*1 * 8.15 * Culvert* 
*1 * 8.1 * .035* .02* .035* 
*1 8.05* * .035* .025* .035* 
*1 * 8 .035* .03* .035* 
* I  * 7 .035* .02* .035* 
*1 * 6.6 * Culvert* 
*1 6.5 * .035* .02* .035* 
*1 * 6 .035* .02* .035* 
*1 5 * .035* .02* .035* 
*1 4 * .035* .02* .035* 
*1 3.6* .035* .02* .035* 
*1 * 3.2 * .035* .02* .035* 
*1 3.15 * Culvert* 
* I  * 3.1 * .035* .02* .035* 
*1 3.05* .035* .02* .035* 
*1 3 * .035* .02* .035* 
*1 2.75* * .035* .02* .035* 
*1 * 2.5* * .035* .02* .035* 
*I * 2.25* .035* .02* .035* 
*1 2 * .035* .02* .035* 
*1 * 1 * .035* .02* .035* 
*1 * .5 * Culvert* * 
*1 * .4 * .035* .02* .035* 



SUMMARY OF REACH LENGTHS 

* Reach * River Sta. * Left * Channel* Right * 
*1.2 2.5 180" 180' 180" 
*1.2 2.4 40* 40* 40* 
*1.2 * 2.3 75* 75' 75* 
* I  .2 2.25 Culvert* 
*1.2 2.2 * 75* 75* 75' 

* I  .l 1.7 165' 165* 165* 
*1.1 * 1.6 100" loo* loo* 
* l  .I * 1.55 Culvert* * * 
*1 .I * 1.5 175" 175* 175" 
*1.1 1.4 185* 185" 185" 
*1.1 1.3 * 232* 232* 232* 
* I  .I * 1.1 * * * * 
* I  * 10 * 91.25* 91.25* 91.25* 
*1 * 9.75* 91.25* 91.25* 91.25* 
*1 * 9.5* * 91.25* 91.25* 91.25* 
*1 9.25* * 91.25* 91.25* 91.25* 
*1 * 9 91* 91" 91* 
* I  * 8.6* * 91* 91* 91* 
*1 8.2 * 16* 16* 16* 
*1 8.15 * Culvert* 
*1 * 8.1 * 9 3 3  93.5* 93.5* 
* I  * 8.05* * 93.5* 93.5* 93.5* 
*1 * 8 * 25* 25* 25* 
*1 7 * 55" 55* 55* 
* I  * 6.6 Culvert* * * 
*1 * 6.5 * 35* 35* 35* 
*1 6 130" 130" 130* 
*1 5 280* 280* 280* 
* I  * 4 * 73.5* 73.5* 7 3 s  
*1 * 3.6* 73.5* 73.5* 73.5* 
*1 * 3.2 16* 16* 16* 
* I  3.15 * Culvert* 
*1 * 3.1 41* 41* 41* 
* I  * 3.05* 41* 41* 41* 
*1 * 3 80.5* 80.5* 80.5* 
* I  2.75* 80.5* 80.5* 80.5* 
*1 * 2.5' 80.5' 80.5* 80.5* 
* I  2.25* * 80.5* 80.5* 80.5* 
'1 2 * l o *  l o *  l o *  
*1 * 1 66* 66* 66* 
* I  * .5 Culvert* 
* I  * .4 o* o* o* 
m****mn-n*m**mm******hmmn**mLmn- 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 



Reach River Sta. * Contr.* Expan. 

*1.2 * 2.5 * . l *  .3* 
*1.2 * 2.4 * .3* .5* 
'1.2 * 2.3 * .3* .5* 
*1 .2 2.25 Culvert* * 
*1.2 * 2.2 .3* .5* 
'1.2 * 2.1 .3* .5* 
* l  .I 1.7 . l *  .3* 
*1 .I 1.6 .1* .3* 
* I  .1 * 1.55 * Culvert* 
*1.1 1.5 * .I* .3* 
-1 .1 * 1.4 .1* .3* 
* I  .1 1.3 .l* .3* 
* I  .l 1.1 .3* .5* 
'1 * 10 * .3* .5* 
*1 9.75* .3* .5* 
*1 9.5* * .3* .5* 
*1 9.25* * .3* .5* 
*1 * 9 .1* .3* 
-1 8.6* . l *  .3* 
* I  8.2 * .1* .3* 
* I  * 8.15 * Culvert* 
'1 * 8.1 * . l *  .3* 
*1 8.05* .1* .3* 
* I  8 * .3* .5* 
*1 7 * .3* .5* 
*1 * 6.6 *Culvert* 
* I  6.5 .3* .5* 
*1 6 * .3* .5* 
* I  * 5  * .1* .3* 
*1 * 4 * . l *  .3* 
*1 * 3.6* * . l *  .3* 
*1 * 3.2 .1* .3* 
*1 * 3.15 Culvert* * 
*1 3.1 .I* .3* 
* I  * 3.05* .I* .3* 
* I  * 3  * . l *  .3* 
* I  * 2.75* * .1* .3* 
*1 2.5" .1* .3* 
* I  2.25* .I* .3* 
"1 * 2 * .3* .5* 
*1 1 * .3* .5* 
*1 .5 *Culvert* 
* I  * .4 * .3* .5* 
-m**m***tmc**m*cm* 
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Deer Village 87th Ave Channel Plan: Plan 01 1215196 
Flow Deer Village 87th Ave 8 D V Rd 1 OOyr Q 
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deer v~llage main channel 11-30-96 Plan. h2dvmc3 12/2/96 
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Deer Village 87th Ave Channel Plan Plan 01 12/5/96 
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Deer V~llage 87th Ave Channel Plan Plan 01 1215196 
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Deer Village 87th Ave Channel Plan: Plan 01 12/5/96 
Flow: Deer Village 87th Ave 8 D. V. Rd 100yr Q 
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Deer V~llage 87th Ave Channel Plan Plan 01 1215196 
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Oeer V~llage 87th Ave Channel Plan Plan 01 1215196 
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Deer Vlllage B7lh Ave Channel Plan: Plan 01 12/5/96 
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Deer V~llage 87th Ave Channel Plan: Plan 01 1215196 
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Deer Village 87th Ave Channel Plan: Plan 01 1215~96 
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Deer Village 87th Ave Channel Plan Plan 01 1215196 
Flow Oeer V~llage 87th Ave 8 0 V Rd 1OOyr Q 
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Deer V~llage 87th Ave Channel Plan: Plan 01 1215196 
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Deer V~llage 87th Ave Channel Plan Plan01 12/5/96 
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Deer Village 87th Ave Channel Plan: Plan 01 1215196 
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HEC-RAS Plan: Plan 01 Reach: 1 12/5/96 
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HEC-RAS Plan: Plan 01 Reach: 1 12/5/96 
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HEC-RAS Plan: Plan 01 Reach: 1 12/5/96 
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Plan: Plan 01 Reach: 1 Riv Sta: 13.4' Profile: 1 12/5/96 
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Plan: Plan 01 Reach: I Riv Sta: 14 Profile: 1 12/5/96 
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Plan: Plan 01 Reach: 1 Riv Sta: 16 Profile: 1 12/5/96 
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Flow'(cfs): ',. 
Topwidth (ft)r ., 8 ' 

0.030 

1 16.00 

634.00 

108.90 

5.02 

3.52 

8149.5 

Flow'~rea (sq8ft) '* ' ' 

"Left 0 B  .. , 
0.025 

1 16.00 

76.27 

305.28 

82.25 

70.86 

Flow (Cfs)",, " . ;;' 
Top,Width (ft);' ,~;{{:': 

~vg:'Vel: (fffs) ' . 
Hydr:,DepthS(ft) : '. 
Wetted Per."ft) ).I' 

~onv.(cfs) :,'! .",: 

':.,channel?:. 

0.030 

1 16.00 

57.68 

328.72 

27.35 

qight OB" 

1 16.00 

295.641 338.36 

81.82 

4.171 

0.87 

82.67 

3800.2 

27.09 

6.10 

2.05 

27.86 

4349.3 



Plan: Plan 01 Reach: 1 Riv Sta: 17.5* Profile: 1 12/5/96 

W.S. Elev (ft) ' 1273.64 Element :' ,?' -- - . 
' " Left OB I Channel Right OB- 

Vel Head (ft) " 0.30 Wt..n:Val.;. '' , 0.025 --- - 0.030 

E.G. Elev (ft), ' * *. ' - - 1273.94 Reach* ~en:'(ft) \.- .-" 108.50 108.50 108.50 

E.G. Slope:(fffft)'- ' ,, 0.002885 Flow'Arei(sq ft) ' 80.56' -- 
Q Total (cfs) 5 ?. (> 1. .- 634.00 Flow (cfs):';;: : .: 251.19 382.81 -- 
Top Width (ft), - , 1 10.30 Top Width (ft)k$ .?;;: - 82.60 

~ e i ~ o t a l  (fffs) , . , ' -- - 4.06 ~ v g .  Ve~::(fffs)': '-1 ; 
M a x ~ h l  Dpth'(ft) . " 0.98, 

-- 

Plan: Plan 01 Reach: 1 Riv Sta: 17 Profile: 1 12/5/96 

1 W.S. Elev (ft) I 1273.201~lement: , 1 Left OB - 1 : Channel 1 Right OB - 1 
. , --- I I - 

1E.G. Elev (ft). ; : 1 . ( 1273.54tReach Len:(ft) ' : I 1 16.00' 116.00) 6.00~ 
I 

1 E.G. ~lope'(fUf I 0.0044201 ~ l ow~Ar~a ' ( sq  ft) ',"f 1 
IQ Total (cfsl$ 3h>* ,  ' I , r I I 

TopWidth(ft) --'.. . I 110.30 Top.Width (ft) 1.1 82.68i - 27.61 1 I 
l ~ e l  Total (fffs) 11?' : I 
\Max Chl Dath'(ft1 +?" -' 1 

I wetted ~er;Iftl!'+"!, I 

Plan: Plan 01 Reach: 1 Riv Sta: 16.9 Profile: 1 12/5/96 

. , I I I . , I -- 
4772.4, 4764.0 Conv.;Total (cfs) ' 1 9536.51~onv: (cfs) ' 

~ .~ :~ l ev . ( f t )  2;i4::,:' " 

vel ~eah'(ft)$$:+E. 1 3 
~.~i~le;v,'(ft),$: j,:.,:"'" - ,  '' 

Element$$&','" ,::13 

~ t . ~ r i ~ ~ ~ a l % ~ ~ ~ ~ ~ ~ ~ : :  
~ e a c G ' ~ e 6  (ft) k li'Ji 

1272.66 

0.36 

1273.02 

59.06 

323.79 

27.63 

5.48 

2.14 

28.42 

4764.3 

h,, Left OB, t 

0.025 

1 16.00 

E.~?~lope;(fUft)'jf v, .; 
QrTotal (cfs)7i t;. F* :'*.' 
rGp, ~idtfi'(ft)! 23 ,? i .. ' 
vel;~otal'(ft/s)' n $,.,t,:,,."\ fa:,,,A2 

Max Chl DptIf(ft)::?:; :'--:I 

critbw.s?(ft) t i +.i.i:it&.. , : :- 
ConvI:Total (cfs)Q ': : ' 

',;:Channelis 

0.030 

1 16.00 

77.87 

310.21 

, ~ i g h t * 0 ~ $  

1 16.00 

106.28 

4.63 

- 3.65 

9328.9 

~op+width*(ft)* *,:I 
~v~!l~el;(f,ffs) i,: ";,- 

Hydi?~epte.(ft)% ijj" 
~ett&d,cer$(ft):Y fP:j 
C o r k  (cfsf;"i..'!. 5 ." 

78.64 

3.98 

0.99 

79.50 

4564.5 



Plan: Plan 01 Reach: 1 Riv Sta: 19.2' Profile: 1 12/5/96 

1 Plan: Plan 01 Reach: 1 Riv Sta: 19 Profile: 1 12/5/96 

Plan: Plan 01 Reach: 1 Riv Sta: 18 Profile: 1 12/5/96 

W.S: EIev,(ft);',~:'; 51' 2". 
Vel .Head (ft) >.c,.;,:'?,; ::'"":, . 
~ . G ! ~ l e ~ ( f t ) > ~ ~ ; $ j ~  ;. ; 
~ . G ? ~ l o ~ e ( f f f f t )  ~2:{2 ': 

".+ g:* ' 
a$d~a~'($s) :s ,.,.; 1: . . 

~op',wi$h:(ft)?; "'"i : ," 
vei~otal*(ft(s)$.~d 7, ;. 
Max.Chl>Dpth (ft) :., :,: .. 
~rit,w.s?"(ft)X$<:, $+ ), - 
Conv.'Total (cfs) :: 9: ,: 

Channel . 1 Right OB 

0.0301 

42.601 42.60 

79.88 / 

i e ( f ) ' .  , I 1273.921~lement :: :. . I,, . : , i  :I ~:,~eft ;o~i : . - I ;  Channel .;. l : , ;~i~ht OB ] 

Element 'v . ,, : 
Wt. n-Val., ' ' ?  , 

Reach Len.'(ft) 

Flow Area (sqft) :; 
e .  

FIOW (cfs) ); ": '. 
Top Width (ft);,' . - 
~ v g :  Vel.^(ft/s) "'Y:!': 

Hydr. Depth7(ft),* ' ' 8  

Wetted Per.*(ft) ' ::,:'I 
Conv. (cfs) ' ' ,-'*j 

1274.69 

0.42 - 
1 275.1 1 

0.003556 - - - - --- 
634.00 -- - - - 

~- 108.08 

4% 

3.80 -- 
- - - - -- - 

10632.0 

464.04 

27.20 

"Right OB. 

0.000 

92.00 

0.00 

0.00 

0.10 

0.15 

0.02 

0.1 1 

0.0 

, .. . . ...*.. r r r  . - . . 7  . , I .  . . I 

1274.251~each Len. (ft)'.':':'.",.I 108.501 

. 'Left OB ^ ,  

0.025 

42.60 

59.35 

169.96 

80.87 

2.86 

0.73 

81.72 

2850.2 

-- 

b?'~hannel ': 
0.030 

92.00 

99.44 

408.75 

28.00 

4.1 1 

3.55 

30.43 

10846.1 

-- 

1T'op,~idth~(ft) 2;;; 'I:: - 1 108 .941~0~ Width (11)' I 81.44 27.50 I 

"-,Left OB. . 
0.025 

92.00 

93.82 

225.25 

83.67 

2.40 

1.12 

84.54 

5976.8 

5.81 1 

% ? 

Element ; . . " .:1.,% 
~ t .  n-v~I::, ?. j,' ;I? . 
Reach Len.-(ft): ' :::i 

Flow Area (sq ft)! 9: 

Flow (c~s) .:; '2 : ;?? 
Top ~idth'(ft)?'-~;;'?~ 

~ v g .  ~ e l . ~ ( f t / s ) $ ~ < ~ ~ ~ ~ ~  

Hydr. Depth (ft):i?:':? 

Wetted ~er.S(ft):",'~: 

Conv. (cfs)" " * I s  - ' : z  

W.S; Elev:(ft)'!Y",s . ' 
vei ~ead.(ft) $'$:' . )\ 

, 

. , v ( f t ~ ~ L ~ , ~ ~ '  1, 

E.G;$16~e(f t/ft) $*%; i i'?, 

Q q-otal'(d.flj)Fij: .> ; : ; 
~op+:~idth;(ft) :'E"$, f - j . 
~el;~otal,:(ftls)$4"~~~f: ' 

~&j"$hl:~'~th (ft)j$.l;: L~: ; 

cfjt w,~$(t_t,j?~~'+;$~Y 
~ o ~ ~ ~ ~ T o t a l ' ( c f s )  :&">, % 

IConv.~Total'(cfs)': : . . ( 12667.9 1Conv. (cfs) I 3409.01 9258.91 

2.94 

28.96 

7781.7 

1274.75 

0.20 - -- -- - - 
1274.95 

0.001 420 

634.00 -- 
11 1.76 

3.28 

4.33 

1274.09 

16822.9 

4.06 

3.98 

-- 

Avg. Vel'(ft/s)-% 2;'; .I 
Hydr. ~ e p t h  (ft) .:: 
Wetted ~ e ~ ' ( f t ) \ ~ + t ~ : ~  

2.57 

0.81 

82.29 

5.16 

3.26 

29.83 



Plan: Plan 01 Reach: 1 Riv Sta: 19.8' Profile: 1 12/5/96 . - - . . 

W.S. Elev (ft) 1275.82)Element 1 Left OB 1 Channel 1 Right OB 

I 0.0061 44 1 Flow ~ r e a  ( 63.721 59.461 I 

p l ~ e a d ( f t )  ? . ' ; , T  ''*:,:I 0.49 

E.G:Elev (ft) ;,. , .. a l:?., 1276.31 

Q Total (cfs) ' . I 634 .001~10~  (cfs) 250.78 ( 383.221 i 

, . 
Wt!n-Val. ' 

Reach Len. (ft) . ';' . 42.60 42.60 42.60 

Vel Total,(fffs) C.';:?? 1 ; 5.1 51~vg.   el. (fffs) . . 1 3.94 1 6.451 

Max'Chl Dothf(ftl r ;  : ?'<:I 3.521~vdr:Depth (ft). . I 0.781 2.21 1 

I Top .~ i d t h  (ft) . 108.121Top Width (ft) - - 81.231 26.89 1 i 

[ ~ o n v .  Total (cfs). . 1 8088.31~onv. (cfs) . 3199.31 4889.01 I 
i t  ( f ) :  ' - I 1275.821~etted Per. (ft) 

Plan: Plan 01 Reach: 1 Riv Sta: 19.6' Profile: 1 12/5/96 

82.08 

Plan: Plan 01 Reach: 1 Riv Sta: 19.4' Profile: 1 12/5/96 

27.801 

W.S. Elev (ft) , ". 1275.001~lement- ( Left OB ,.I .Channel,, 1 Right OB 

--- I 

.", r... * 5 7 I . 
I~.Gi:~lope'(fffft)-i):;; :? I 

I I 

0.0049231~10~ Area (sq ft) ; 1 55.41 1 70.941-1 

Element' C *, *> 'I; , 

~t<n-~al :?)  zl ,; 
Reach Len:(ft)-., : 

Flow Area (sq ft) 

F~ow'(c~s) P'* 2.:: .  ' 

Top Widthk(ft) :1 ' 
A v ~ .  Vel: (fffs) ' ::* 
Hydr. Depth (ft)c:jdb 

Wetted Per. (ft) ."I: I - 
C O ~ V ;  (c~s) ; - $'*r:: 

W.S:Elev,(ft),,,:,<,;:* ": 
vel ~~~d (fi):%~':':~~S"~::,"'' 

25: *,,.:". , iwt*! 
.r*""* 5' 

E.G.' ~lev'(ft):$;~~~~&; *!< 
~ . ~ . ~ ~ l o p e ' ( f t / f t ) ~ " : ' ~ ~ : : " ~  

Q Total (cfs)3'b;;A%5i*,:$;;:< 
~~~,width':(ft>'"7$+2;;: FJ 
Vel ~ ~ t ~ l " ( f f f ~ ) ' , ~ $ ~ ~ . ~ ~ ~ ~ ~  

i.t 7 ', i 
Max Chl Dpth;(ft); ;.,.';i., 

crit,w,s?(ft) $$!%%.$<? 
~ ~ ~ ~ $ ~ d t ~ l ' ( ~ f ~ ) ~  .;ht ,-- $“>* < 4 r  

107.471~0~ Width (ft)--!:ri! , I  

;* Right.OB 

42.60 

- "Left OB,.: 

0.025 

42.60 

59.98 ----- 
214.52 

80.92 

3.58 

0.74 

81.77 

2899.7 

1275.42 

, 0.49 

1275.91 

0.005473 

634.00 

107.83 

5.07 

3.59 

1275.42 --- 
8570.1 

. -*Channel:", 

0.030 

42.60 

65.18 

41 9.48 

26.90 

6.44 

2.42 

28.00 

5670.3 

Vel ~otal..(ft/s): %', ; ( 5.02 Avg: Vel. (fffs) 3.23 Id\ 0.69 Max Chl:Dpth'(ft)'j ,"' :'I 3.64 Hydr. Depth (ft) 

6.42 

2.64 I 



Plan: Plan 01 Reach: 1 Riv Sta: 20.4' Profile: 1 12/5/96 

Plan: Plan 01 Reach: 1 Riv Sta: 20.2' Profile: 1 12/5/96 

Left OB . ( Channel . ( Right OB 

0.025 0.030 / 
44.20 44.20 ( 44.20 

66.58 53.92 

286.41 347.59 -- 81.47 26.88 

4.30 6.45 

0.82 ---- 2.01 

82.32 27.64, 

3435.6 4169.4 

IQ Total (cfs) 634.001 287.401 346.601 I 

Element'.: 

wt. n-val. " 

Reach Len. (ft) ' < 

Flow Area (sq ft) 
Flo~,(cfs) ' ':' ' A . ., 
TopbWidth (ft) ' 

A~g;Vel.~(fVs); , .' 
Hydt; Depth'(ft) * '  

Wetted per. (ft)' "; " 
Conv. (cfs) , : ' " ' + 

W.S.'Elev (ft) , ' . 
Vel Head'(ft): ' I  I,, ' + ,  ' 

E.G. Elev,(ft); * .  , : .'* 

E.G. Slope (ftlft) r ' 
. 

Q Total (cfs) ' .f' ', 

Top Width(ft)* '< 

Vel Total (fffs) '* 2: ; ', 

Max Chl Dpth (ft) ' .r , 
Crit W.S. (ft) = ,', - : - 
Conv:Total (cfs). 

W.S. Elev (ft) : :. .: ;:\ 
Vel Head (ft) ' :",f :: ,. 

E.G. Elev (ft) :, ,- :' :', 
E.G;:Slope (ftlftl ": :; ' : 

. , I I I I , , 

Top Width (ft) . .. 1 1 0 8 . 3 6 l ~ o ~ ~ i d t h  (ft) ' 81.48 26.88 I 

1276.98 

0.48 

1277.46 

0.006950 

634.00 

108.34 

5.26 

3.46 

1276.98 

7604.9 

lVel Total (ftls)' ? :' ':< 'a' I 

1276.60 

, 0.48 

1277.08 

0.006957 

 ax Chl Dpth (ft).', ":' I" I 

I ~ o n v .  Total (cfs)' ' 7600.91~onv. (cfs) 3445.5; 4155.31 1 

Elemeritit:l" :,7::+.:* 

~t :n -~a l :  ':. : :: '9 

~each:~en:(ft). *, ; ,  

~ l o w x r e a  (sq ft)-' a 

Plan: Plan 01 Reach: 1 Riv Sta: 20 Profile: 1 12/5/96 

"'Left OB I Channel *; 

0.025! 0.030 

44.20 44.20 

66.701 53.81 

.Right OB 

44.20 

W.S. Elev.(ft) ::= 9' 1 ... :; 
Ve!,Head (ft) '::I< 4 ';: 'j: 
E.G:Elev\(ft) ~ 3 , : :  ', ,,' ,;; i: .: 

~.G'[~lope'(fUft) F'. y:'r 
Q,Total (cfii)Ecr: 72, :,. 
~op.Width'(ft) $'kg ":f:":. 3; 
VeITotaI (~t/s)$L":~;?,-. 
~ a x $ h l  Dpth'(ft) *,i'",;'% 

c r i t  W,S: (ft)$+~J~~~~r:2> - 
conv; Total (cfs) 5G3- , ' 

>"Right+OB 

42.60 

1276.22 

0.48 

1276.70 

0.006955 

634.00 

108.36 

5.26 

3.45 

1276.22 

7602.1 

~lement;, i - -=' ',- 

~ t :n -~a l? "  >'" : 

~ e s c h  Len.'(ft) ':r ;":' 

k04"Area (sq ft):: ::$ 

EIOW(C~S)~ ,.:f *I " 

36Fflidth (ft) ' 3 ,  * "  

&qgf,~~el:(ftls) > '$, 

~yd i ' " :~e~th~( f t )  : , 
Weited per. (ft) ' +"" 

Conv. (cfs) 

j +,LeftOB,_' 

0.025 

42.60 

66.71 

287.42 

81.48 

4.31 

0.82 

82.33 

3446.4 

6-TChannel: . 
0.030 

42.60 

53.81 

346.58 

26.88 

6.44 

2.00 

27.64 

41 55.7 



Plan: Plan 01 Reach: 1 Riv Sta: 21 Profile: 1 12/5/96 

W.S.'Elev (ft) ,. 1278.12 Element . ( . Left OB ( Channel ( Right OB 

E.Gi Elev (ft) 1278.60 ------ 
E.G?Slope (fVft) 0.006951 

. ,. , " I I 

Top Width (ft) I * "  % p  ' 1  81.451 26.87 1 
' ---I Top Width (ft), :, 7 - -- 108.33 

Vel Total (fVs) A - 5.26 Avg. Yet. ( 

Wetted Per. ( f t )  I: *;I 82.31 L 27.641 -- - - - - - - -- - - . - - I 

Plan: Plan 01 Reach: 1 Riv Sta: 20.8' Profile: 1 12/5/96 

W.S. Elev (ft) . . 1 1277.741~lement , ' 1 Left OB 1 Channel 1 Right OB 
IVel ~ e a d  (ft) ,"' :',' ';'';I 0.0251 0.030t___ 1 
~ . ~ . ~ ~ l e v ' ( f t l  :: ' - i  . I , 44.20 44.20 44.20 *. . I I . . I 

- 
I 

E:G: Slope (fVft)' . ' ' 1 0.0069491~10~ Area (sq ft) ' I 66.43 5 4 3  - --- -I 
Top Yidth (ft)'.:': 81.45 -----I 4.3J 

26.871 

Ava.'Vel; 1ftls1 :<, ' 6.451 -1 lvel  Total ( f t l ~ ~ ' ' ~ ; ~ . ~  : ,, 1 . I , -. . , I I 

I ~ a x  Chl Dpth (ft) : I 3.471~ydr~;~epth (ft) :' I 2.01 1 I 

Plan: Plan 01 Reach: 1 Riv Sta: 20.6' Profile: 1 12/5/96 

Element , '.: . ( Left OB - 1  Channel ( Right OB . IW.s.,Elev (ft) ", . 2. ,$ 1 
I I I 

Reacti Len: (ft) ' 1 44.20 44.20 44.20 

Hyai,'Depth (ft) j?fB;.I 
Wette 



Plan: Plan 01 Reach: 1 Riv Sta: 24 Profile: 1 12/5/96 

. .  . , 
1 ~ o . ~ o ~ F l o w ( c l y ~  66.26i 

- - - - - - - 
Q Total (cfs) !' '. - * '  ' ] -- 43.64 0.101 

- -- 
15.20 

Avg.$Vel. (ftls) 

Hydr: Depth (ft) 0.73 - .- 

Wetted Per.]ft)' : 268.1 1 17.30 6.83 

Conv. (cfs) 9321.3 6139.3 14.5 

Plan: Plan 01 Reach: 1 Riv Sta: 23 Profile: 1 12/5/96 

Element I : Left OB .I 'Channel ( Right OB I 

Plan: Plan 01 Reach: 1 Riv Sta: 22 Profile: 1 12/5/96 

.S. Elev (ft) ;., ,,:. :.I ( Left OB. . 1 '  ..Channel 1 Right OB 

0.1 6 Wt. n-Val. 0.0251 t-----l 200.00I 

0.020 1 
1279.08 Reach Len. (111 130.00 1 90.00 , \. , . I I I I I . , 

E;G!;SIO~~ (fVft),B,': : 1 0 .0006271~10~ Area (sq ft) 79.06 ( 55.06 

,Total (cfs):,;.?; ' ',a' I 2 7 0 . 0 0 1 ~ 1 0 ~  (cfs) ' 68.381 201.62 1 
p Width (ft)? '- - . l : '  - I  ' 1 194.981Top Width (11) 1 177.961 17.02 1 1 



HEC-RAS Version 1.2 April 1996 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(91 6) 756-1 104 

X  X  XXXXXX XXXX XXXX XX XXXX 
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PROJECT DATA 
Project Title: Deer Village 87th Ave Channel 
Project File : dv87.prj 
Run Date and Time: 12/5/96 4:56:38 PM 

Project in English units 

PLAN DATA 

Plan Title: Plan 01 
Plan File : c:Vlec\ras\dv87.p01 

Geometry Title: Plan 01 
Geometry File : c:U1ec\ras\dv87.p01 

Flow Title : Plan 01 
Flow File : c:Ulec\rasWv87.pOl 

Plan Summary Information: 
Number of: Cross Sections = 30 Mulitple Openings = 0 

Culverts = 2 lnline Weirs = 0 
Bridges = . O  

Computational Information 
Water surface calculation tolerance =. .O1 
Critical depth calculaton tolerance = .O1 
Maximum number of interations = 20 
Maximum difference tolerance = .3 
Flow tolerance factor = .001 

Computational Flow Regime: Subcritical Flow 

Encroachment Data: None 



Flow Distribution Locations: None 

FLOW DATA 

Flow Title: Deer Village 87th Ave & D. V. Rd 100yr Q 
Flow File : c:Vlec\rasWv87.f01 

Flow Data (cfs) 

Reach Riv Sta * PF#1 

* 1 24 110* 
* 1 23 * 210' 
* 1 22 * 270 * 
* 1 21 * 634" 
* 1 10 * 634" 

Boundary Conditions 
*I*me*m****t*m*mnm*-HH**CH- 

* Reach Profile * Upstream Downstream 
-HCCH**CH~~-H~****M*HH*~*M- 

* 1 1 Normal S = .0025 Normal S = .006 * 
+**clr****t**c*m~*~r*m*m~*m*~m**Hm**m**i*mnm** 

GEOMETRY DATA 

Geometry Title: Deer Valley East & 87th Ave Prop. Secs. 
Geometry File : c:Vlec\rasWv87.g01 

CROSS SECTION INPUT Reach: 1 River Station: 24 
Description: Sec 24 -- 481' E. of 87 Av on Deer Valley Rd 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
650 1280 960 1278.2 1000 1278.4 1032 1277.4 1032.1 1277.9 
1055 1277.9 1057.1 1275.84 1067.1 1275.84 1070.2 1278.9 1095 1280 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
650 .025 1055 .02 1070.2 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1070.2 217 217 217 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 23 
Description: Sec 23 -- 264' E. of 87 Av on Deer Valley Rd 

Station Elevation Data, num = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
650 1280 960 1278.4 1000 1278.2 1032 1277.8 1032.1 1278.3 
1055 1278.3 1058 1275.3 1068 1275.3 1072.1 1279.3 1095 1280.3 



Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
650 .025 1055 .02 1072.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1072.1 142 142 142 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 22 
Description: Sec 22 - 120' E. of 87 Av on Deer Valley Rd 

Station Elevation Data, nurn = 10 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
600 1280 960 1278.6 1000 1278.5 1032 1277.5 1032.1 1278 
1055 1278 1058 1274.95 1068 1274.95 1072.1 1279 1095 1280.3 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
600 .025 1055 .02 1072.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1055 1072.1 200 130 90 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 21 
Description: Sec 21- 1664' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1279.4 960 1277.9 974.9 1277.4 975 1276.9 1000 1277.4 
1025 1276.9 1025.1 1277.4 1040 1277.4 1051 1274.65 1053 1274.65 
1068 1278.4 1070 1279.4 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 44.2 44.2 44.2 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 20.8* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1279.02 960 1277.52 974.9 1277.02 975 1276.52 1000 1277.02 
1025 1276.52 1025.1 1277.02 104Q 1277.02 1051 1274.27 1053 1274.27 
1068 1278.02 1070 1279.02 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 44.2 44.2 44.2 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 20.6* 
Description: 



Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1278.64 960 1277.14 974.9 1276.64 975 1276.14 1000 1276.64 
1025 1276.14 1025.1 1276.64 1040 1276.64 1051 1273.9 1053 1273.9 
1068 1277.64 1070 1278.64 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 44.2 44.2 44.2 .3 .5 

CROSS SECTION INPUT Reach: I River Station: 20.4* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1278.26 960 1276.76 974.9 1276.26 975 1275.76 1000 1276.26 
1025 1275.76 1025.1 1276.26 1040 1276.26 1051 1273.52 1053 1273.52 
1068 1277.26 1070 1278.26 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 44.2 44.2 44.2 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 20.2* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1277.88 960 1276.38 974.9 1275.88 975 1275.38 1000 1275.88 
1025 1275.38 1025.1 1275.88 1040 1275.88 1051 1273.15 1053 1273.15 
1068 1276.88 1070 1277.88 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 44.2 44.2 . 44.2 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 20 
Description: Sec 20 - 1443' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1277.5 960 1276 974.9 1275.5 975 1275 1000 1275.5 
1025 1275 1025.1 1275.5 1040 1275.5 1051 1272.77 1053 1272.77 
1068 1276.5 1070 1277.5 

Manning's n Values, nurn = 3 



Sta, Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 42.6 42.6 42.6 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 19.8* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1277.14 960 1275.64 974.9 1275.14 975 1274.64 1000 1275.14 
1025 1274.64 1025.1 1275.14 1040 1275.14 1049.5 1272.3 1054.5 1272.3 
1068 1276.14 1070 1277.14 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 42.6 42.6 42.6 .I .3 

CROSS SECTION INPUT Reach: 1 River Station: 19.6* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1276.78 960 1275.28 974.9 1274.78 975 1274.28 1000 1274.78 
1025 1274.28 1025.1 1274.78 1040 1274.78 1048 1271.83 1056 1271.83 
1068 1275.78 1070 1276.78 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 42.6 42.6 42.6 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 19.4* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1276.42 960 1274.92 974.9 1274.42 975 1273.92 1000 1274.42 
1025 1273.92 1025.1 1274.42 1040 1274.42 1046.5 1271.36 1057.5 1271.36 
1068 1275.42 1070 1276.42 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 42.6 42.6 42.6 .I .3 

CROSS SECTION INPUT Reach: 1 River Station: 19.2" 
Description: 



Station Elevation Data, num = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1276.06 960 1274.56 974.9 1274.06 975 1273.56 1000 1274.06 
1025 1273.56 1025.1 1274.06 1040 1274.06 1045 1270.89 1059 1270.89 
1068 1275.06 1070 1276.06 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 42.6 42.6 42.6 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 19 
Description: Sec 19- 1230' N. of Quail Ave 

Station Elevation Data, num = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1275.7 960 1274.2 974.9 1273.7 975 1273.2 1000 1273.7 
1025 1273.2 1025.1 1273.7 1040 1273.7 1043.5 1270.42 1060.5 1270.42 
1068 1274.7 1070 1275.7 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 92 92 92 .3 .5 

CULVERT INPUT Reach: 1 River Station: 18.5 
Description: Melinda Lane Culvert 
Distance from Upstream XS = 2 
DecWRoadway Width = 86 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, num = 6 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 
**)***CCCH*--- 

960 1273.6 1000 1273.4 1024.9 1273.2 
1025 1273.7 1060 1274.54 1080 1274.7 

Downstream DecWRoadway Coordinates, num = 6 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

********).*H*rt*******C*****CCH****~H*******C*HH*H**H** 

960 1273.6 1000 1273.4 . 1024.9 1273.2 
1025 1273.7 1060 1274.54 1080 1274.7 

Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 3 8 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 



Culvert Length n Value Entrance Loss Coef Exit Loss Coef 
90 .012 .5 1 

Number of Barrels = 2 
Upstream Elevation = 1270.42 
Centerline Stations 

Sta. Sta. 
1047.5 1056.5 

Downstream Elevation = 1269.94 
Centerline Stations 

Sta. Sta. 
1047.5 1056.5 

CROSS SECTION INPUT Reach: 1 
Description: Sec 18- 11 58' N. of Quail Ave 

River Station: 18 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1275.2 960 1273.7 974.9 1273.2 975 1272.7 1000 1273.2 
1025 1272.7 1025.1 1273.2 1040 1273.2 1043.5 1269.94 1060.5 1269.94 
1068 1274.2 1070 1275.2 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 108.5 108.5 108.5 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 17.5* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1274.75 960 1273.25 974.9 1272.75 975 1272.25 1000 1272.75 
1025 1272.25 1025.1 1272.75 1040 1272.75 1047.3 1269.74 1056.8 1269.74 
1068 1273.75 1070 1274.75 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 108.5 108.5 108.5 .3 .5 

CROSS SECTION INPUT Reach: 1 . River Station: 17 
Description: Sec 17 - 941' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1274.3 960 1272.8 974.9 1272.3 975 1271.8 1000 1272.3 
1025 1271.8 1025.1 1272.3 1040 1272.3 1051 1269.55 1053 1269.55 
1068 1273.3 1070 1274.3 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 116 116 116 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 16.5* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1273.75 960 1272.75 974.9 1271.75 975 1271.25 1000 1271.75 
1025 1271.25 1025.1 1271.75 1040 1271.75 1051 1269.01 1053 1269.01 
1068 1272.75 1070 1273.75 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 116 116 116 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 16 
Description: Sec 16 - 709' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1273.2 960 1272.7 974.9 1271.2 975 1270.7 1000 1271.2 
1025 1270.7 1025.1 1271.2 1040 1271.2 1051 1268.47 1053 1268.47 
1068 1272.2 1070 1273.2 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 203 203 203 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 15 
Description: Sec 15 -- 507' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1272.35 960 1270.85 974.9 1270.35 975 1269.85 1000 1270.35 
1025 1269.85 1025.1 1270.35 1040 1270.35 1051 1267.6 1053 1267.6 
1068 1271.35 1070 1272.35 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 ,025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 116 116 116 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 14.5* 
Description: 

Station Elevation Data, nurn = 12 



Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1271.68 960 1270.18 974.9 1269.68 975 1269.17 1000 1269.68 
1025 1269.18 1025.1 1269.68 1040 1269.68 1051 1266.9 1053 1266.9 
1068 1270.68 1070 1271.68 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 116 116 116 .1 .3 

CROSS SECTION INPUT Reach: 1 River Station: 14 
Description: Sec 14 -- 275' N. of Quail Ave 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1271 960 1269.5 974.9 1269 975 1268.5 1000 1269 
1025 1268.5 1025.1 1269 1040 1269 1051 1266.21 1053 1266.21 
1068 1270 1070 1271 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 46.4 46.4 46.4 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 13.8* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1270.74 960 1269.24 974.9 1268.74 975 1268.24 1000 1268.74 
1025 1268.24 1025.1 1268.74 1040 1268.74 1049.1 1265.85 1054.9 1265.85 
1068 1269.74 1070 1270.74 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 46.4 46.4 46.4 .3 .5 

CROSS SECTION INPUT Reach: 1 . River Station: 13.6* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1270.48 960 1268.98 974.9 1268.48 975 1267.98 1000 1268.48 
1025 1267.98 1025.1 1268.48 1040 1268.48 1047.2 1265.49 1056.8 1265.49 
1068 1269.48 1070 1270.48 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 46.4 46.4 46.4 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 13.4* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1270.22 960 1268.72 974.9 1268.22 975 1267.72 1000 1268.22 
1025 1267.72 1025.1 1268.22 1040 1268.22 1045.3 1265.14 1058.7 1265.14 
1068 1269.22 1070 1270.22 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 46.4 46.4 46.4 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 13.2* 
Description: 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1269.96 . 960 1268.46 974.9 1267.96 975 1267.46 1000 1267.96 
1025 1267.46 1025.1 1267.96 1040 1267.96 1043.4 1264.78 1060.6 1264.78 
1068 1268.96 1070 1269.96 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1040 1068 46.4 46.4 46.4 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 13 
Description: Sec 13 -- N. of Quail Ave upstream face of culvert 

Station Elevation Data, nurn = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1269.7 960 1268.2 974.9 1267.7 975 1267.2 1000 1267.7 
1025 1267.2 1025.1 1267.7 1040 1267.7 1041.5 1264.42 1062.5 1264.42 
1068 1268.7 1070 1269.7 

Manning's n Values, nurn = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1040 .03 1068 .03 

Bank Sta: Lef! Right Lengths: Lef! Channel Right Coeff Contr. Expan. 
1040 1068 130 100 130 .3 .5 

Ineffective Flow Areas, nurn = 1 
Sta L Sta R Elev 

p H  

1070 1070 1271 



CULVERT INPUT Reach: 1 River Station: 12.5 
Description: Culvert at Quail Lane 
Distance from Upstream XS = 2 
DecWRoadway Width = 70 
Weir Coefficient = 2.6 
Bridge DecWRoadway Skew = 
Upstream DecWRoadway Coordinates, num = 8 

Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord ...-...-.-...-.-.- 
950 1269.7 960 1268.2 1000 1267.7 

1024.9 1267.2 1025 1267.7 1060 1269 
1070 1268.9 1168 1267.5 

Downstream DecWRoadway Coordinates, num = 8 
Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord Sta. Hi Cord Lo Cord 

950 1269.7 960 1268.2 1000 1267.7 
1024.9 1267.2 1025 1267.7 1060 1269 

1070 1268.9 1168 1267.5 
Elevation at which weir flow begins = 
Maximum allowable submergence for weir flow = .95 
Submergence criteria :Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #1 Box 3 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Culvert Length n Value Entrance Loss Coef Exit Loss Coef 

80 .012 .5 1 
Number of Barrels = 2 
Upstream Elevation = 1264.42 
Centerline Stations 

Sta. Sta. 
1046.5 1057.5 

Downstream Elevation = 1264.35 
Centerline Stations 

Sta. Sta. 
1046.5 1057.5 

CROSS SECTION INPUT Reach: 1 River Station: 12 
Description: Sec 12 -- S. of Quail Ave downstream face of culvert 

Station Elevation Data, num = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1269.07 960 1267.57 974.9 1267.07 975 1266.57 1000 1267.07 
1021 1267 1041 1267.3 1041.5 1264.35 1062.5 1264.35 1066 1267.3 
1092 1267 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
950 .025 1041 .03 1066 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1041 1066 130 100 130 .3 .5 

Ineffective Flow Areas, num = 1 



Sta L Sta R Elev 

CROSS SECTION INPUT Reach: 1 River Station: 11 
Description: Sec 11 -- 143' S. of Quail Ave 

Station Elevation Data, num = 11 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1268.47 960 1266.97 974.9 1266.47 975 1265.97 1000 1266.47 
101 0 1266.7 1043 1267 1052 1264.76 1056 1264.76 1065 1267 
1118 1266.7 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
950 ,025 1043 .03 1065 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1043 1065 120 100 130 .3 .5 

CROSS SECTION INPUT Reach: 1 River Station: 10 
Description: Sec 10 -- 243' S. of Quail Ave 

Station Elevation Data, num = 12 
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
950 1267.87 960 1266.37 974.9 1265.87 975 1265.37 1000 1265.87 
1010 1265.9 1017 1266 1048 1266.2 1052 1264.68 1056 1264.68 
1062 1266.2 1144 1266.2 

Manning's n Values, num = 3 
Sta. Value Sta. Value Sta. Value 
950 ,025 1048 .03 1062 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1048 1062 .3 .5 

SUMMARY OF MANNING'S N VALUES 

Reach River Sta. n l  * n2 * n3 



*1 19 * .025* .03* .03* 
* I  * 18.5 Culvert* * * 

* I  * 18 * .025* .03* .03* 
*1 17.5* * .025* .03* .03* 
* I  * 17 .025* .03* .03* 
*1 * 16.5* * .025* .03* -03" 
'1 * 16 .025* .03* .03* 
*1 * 15 * .025* .03* .03* 
* I  14.5* * .025* .03* .03* 
'1 14 .025* .03* .03* 
'1 13.8* * .025* .03* .03* 
*1 13.6* * .025* .03* .03* 
*1 13.4* * .025* .03* .03* 
*1 * 13.2* .025* .03* .03* 
'1 ' 13 * .025* .03* .03* 
*1 * 12.5 Culvert* 
*1 12 * .025* .03* .03* 
*1 11 .025* .03* .03* 
*1 * 10 .025* .03* .03* 
-'"""'''''"'''''''''''*W********t****mL***CL*** 

SUMMARY OF REACH LENGTHS 

*+C***C*t*tCHH*mm*cm+**m****m+**m***** 

* Reach * River Sta. Left * Channel* Right * 
*1 * 24 217* 217* 217* 
*1 23 * 142* 142" 142" 
*1 * 22 200' 130" 90* 
*1 * 21 44.2* 44.2* 44.2* 
*I * 20.8* * 44.2* 44.2* 44.2* 
* I  20.6* * 44.2* 44.2* 44.2* 
*1 * 20.4* * 44.2* 44.2* 44.2* 
* I  * 20.2* 44.2* 44.2* 44.2* 
*I * 20 * 42.6* 42.6* 42.6* 
* I  19.8* 42.6" 42.6* 42.6* 
*1 19.6* * 42.6* 42.6* 42.6* 
*1 * 19.4* * 42.6* 42.6* 42.6* 
*I 19.2* 42.6* 42.6* 42.6* 
*1 * 19 * 92* 92* 92* 
*1 * 18.5 * Culvert* * * 
* l  18 108.5* 108.5* 108.5* 

' *I * 17.5* * 108.5* 108.5* 108.5* 
*1 * 17 * 116* 116* 116* 
*1 * 16.5* * 116* 116* 116* 
*1 16 * 203* 203* 203* 
* I  , *  15 116* 116* 116* 
*1 * 14.5* 116* 116* 116* 
*I 14 46.4* 46.4' 46.4* 
*I * 13.8* 46.4* 46.4* 46.4* 
*1 13.6* 46.4* 46.4* 46.4* 
* I  * 13.4* 46.4* 46.4* 46.4* 
*1 * 13.2* * 46.4* 46.4* 46.4' 
*I * 13 * 130" 100" 130* 
*I * 12.5 *Culvert* * * 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 

* Reach * River Sta. * Contr.* Expan. * 

*1 24 * .3* .5* 
*1 * 23 * .3* .5* 
'1 22 .3* .5* 
*1 * 21 * .3* .5* 
*1 * 20.8* * .3* .5* 
* I  * 20.6* * .3* .5* 
* I  * 20.4* * .3* .5* 
* I  20.2* * .3* .5* 
*1 * 20 * . l *  .3* 
* I  * 19.8* * .I* .3* 
*1 19.6* . l *  .3* 
* I  * 19.4* * . l *  .3* 
*1 19.2* . l *  .3* 
*1 * 19 * .3* .5* 
* I  18.5 * Culvert* 
*1 * 18 * .3* .5* 
*1 * 17.5* * .3* .5* 
*1 * 17 * . l*  .3* 
'1 * 16.5* * . I*  .3* 
*1 16 * . l *  .3* 
*1 15 * .I* .3* 
* I  14.5* * . l *  .3* 
*1 14 * .3* .5* 
*1 13.8* * .3* .5* 
*1 * 13.6* * .3* .5* 
*1 13.4* .3* .5* 
*I * 13.2* .3* .5* 
*1 * 13 * .3* .5* 
*1 12.5 * Culvert* 
*1 * 12 .3* .5* 
*1 11 .3* .5* 
*1 * 10 .3* .5* 
* h c * * m * * m c * * * * * m m p  



APPENDIX C 

BACKUP ON-SITE HYDROLOGICIHYDRAULIC 
DOCUMENTATION 



Application 

. 
Figure 3.2 L = lP (0 2.. . 

- : - L ?  ; 
Rainfall Intensity-Ouratlon-frequenq Relati on 207 -7 

(Phoenix Metro Area) 

= 0. q7+ 



DEPRESSED CURB OPENING CAPACITIES (FLOW-BY CONDITION) 

CALCULATIONS PER DRAINAGE DESIGN MANUAL FOR MARICOPA COUNTY, ARIZONA, VOL. II, HYDRAULICS (REF. 4) (NOMOGRAPH FOR 
DETERMINING CATCH BASINICURB OPENING LENGTH (LT). 

EFFICIENCY FORMULA: E = 141 - LalLT)'.' 

BASED ON 2" DEPRESSION 

Q Intercepted 
(cfs) 

13  

8 

Q Flow By 
(cfs) 

3 

1 

La 
Design 
Length 

(ft) 

16 

16 

E 
Efficiency 

0.82 

0.96 

Se 
Composite* 
Cross Slope 

(ftlft) 

0.0553 

0.0553 

T 
Spread of 

Flow i n  
Street (ft) 

16 

16  

LT 
Length from 

Chart 
(ft) 

26  

19 

Depth of 
Flow in  

Street (ft) 

0.53 

0.42 

Q in  half 
Street 
(cfs) 

15.5 

8.5 

Q Total 
Remaining 
in  Street 

(cfs) 

31 

17 

Curb 
Opening 

#1 
(CP #5) 

#2  
(CP #61 

Longitudinal 
Slope 
(ftlft) 

0.0035 

0.0028 

Storm 
Even 

10-Y. 

10-Y. 



Street Drainage 

Figure 3 2 l  
Curb Opening and SIotted Oraln Inlet Lsngth for Total lnterwptfon 

(scum: S W A .  ! W. ;+G>12. C?arr9) 



Catch Baslns 

Figure 3.23 
Ratio of Frontal Flow to Total Gutter Flow 

(source: FHWA, 1984, HEC-12, Chart4) 



Project  ~ G R  d - ~  1,2l34 J 
Project  No. 'fs,'-Olol - 
Sheet No. / o f  I 
Calculated by @& Date g/5/96 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: ROAD1.SEC 

No. o f  Cross Section Points: 5 Bed SLope:0.00350 Max Elev.: 0.50 
Bank Stations..........Left: 0.0 Right .... : 32.0 Min Elev.: 0.00 
Encroachment Stations. .Lef t: Right .... : 
Manning-n Values.. . . . . . .LOB: 0.015 CHANNEL..: 0.015 ROB. .... : 0.015 

CROSS SECTION POINTS - Elevat ions & Stat ions i n  feet: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL(ft) Q(cfs)  V(fps) F r  No. ne D ( f t )  T W ( f t )  A(sf)  WP(ft) C R W S ( f t )  

NOTES: 



Pro jec t  && d r r & ~  4213df 
Pro jec t  No. 9S-0101 
Sheet No. t o f  I 

Calcu la ted by Date &/r/9& 
UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: ROAD1.SEC 

No. o f  Cross Sect ion Points:  5 Bed SLope:0.00280 Max Elev.: 0.50 
Bank Stations... ....... L e f t :  0.0 Right  .... : 32.0 Min  Elev.: 0.00 
Encroachment Stat ions..Left :  R ight  .... : 
Manning-n Values........LOB: 0.015 CHANNEL..: 0.015 ROB.....: 0.015 

CROSS SECTION POINTS - E levat ions & S ta t i ons  in  feet :  
No. Elev. Sta. No. Elev. Sta. No. Elev. ~ t a .  

COMPUTED PARAMETERS: 
w s ~ ~ ( f t )  ~ ( c f s )  V(fps) Fr No. ne D ( f t )  T W ( f t )  A(sf)  WP(ft) CRwS(ft) 

NOTES: 



COE & VAN LOO 
PLANNING ENGINEERING 
LANDSCAPE ARCHITECTURE 

project ~ J L L ~ L Z  4 L 3 dV 

Project No. 95-010 I 

Sheet No. / of 3- 

Calculated by flkS Date e/=/76 

Checked by Date /7//3/% 

4550 NORTH 12TH STREET PHOENIX, ARIZONA 85014 PHONE (602) 264-6831 



COE & VAN LOO 
PLANNING ENGINEERING 
LANDSCAPE ARCHITECTURE 

Project bGL.2 l / ,ura6~ - &ITJ 1 h 3 / ' f  

Project NO. S - 0 / 0 /  

Sheet No. z of 3-  
Calculated by /T'BJ Date 

Checked by Date I Z / I ~ I ? G  

4550 NORTH 12TH STREET PHOENIX, ARIZONA 85014 PHONE (602) 264-6831 
3 V L  FORhl 114 



COE & VAN LOO 
PLANNING ENGINEERING 
LANDSCAPE ARCHITECTURE 

Project ~ F J ~ P  LII ~ ~ 4 b g  - 4 TJ 4 Z,3 ( Y 

Project No. y5- 

Sheet No. 3 of 3 

Calculated by flds Date .- 

Checked by PYl'--i Date lz/ /7/76 

4550 NORTH 12TH STREET PHOENIX, ARIZONA 85014 PHONE (602) 264-6831 
Z\'L FORhl 114 



Project  &EL! V /LLdGE 

Project  No. 458 f o/ 
Sheet No. / o f  3 
Calculated byN- t A 7 R ~ a t e  /Z  f 46 

WEIR FLOW COMPUTATIONS 
4 

CROSS SECTION PARAMETERS: FILENAME: dv90av.SEC 

No. o f  Cross Sect ion Points: 12 Bed SLope:0.00500 Max ELev.: 84.00 

Bank Stat ions .......... Lef t :  168.0 Right .... : 968.0 Min Elev.: 77.90 
Encroachment Stations..Left: Right. ... : Weir Coef: 3.000 

CROSS SECTION POINTS - Elevat ions & Stat ions i n  feet: 
No. Elev. Sta. No. ELev. Sta. No. Elev. sta. 

- - - - 

COMPUTED PARAMETERS: 

NOTES: 



Project 4 E E R  J/L ~4 G E  
Project No. 95a/ O/ 
Sheet No. of  3 
Calculated bybd4Z40ate /5/!/q6 

WE I R FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: dv89av.SEC 

-- - 

No. o f  Cross Section Points: 17 Bed Slope:0.00500 Max Elev.: 84.00 

Bank Stat ions .......... Left:  968.0 Right .... : 1965.0 Min Elev.: 77.44 
Encroachment Stations..Left: Right .... : Weir Coef: 3.000 

CROSS SECTION POINTS - Elevations & Stat ions i n  feet: 
No. ELev. Sta. No. ELev. Sta. No. Elev. ~ t a .  

COMPUTED PARAMETERS: 
USEL(ft) P(cfs) H:max(ft) H:ave(ft) ~ ~ ( f t )  A(sf) 

NOTES: 

180 yk FLOW @ E / / Z S  & H E R  DEPRGSSSD 

YD. ,a&'< AT E L E V .  7 8 - 8 3 ,  



Project dg&L ~ ~ A G Y  
Project No. ~ S O / O /  
Sheet No. 5 of 3 
Calculated byN. P W ~ a t e  / t / g / q ~  

WEIR FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: dv88av.SEC 

-- - - 

No. of Cross Section Points: 11  Bed SLope:0.00500 Max Elev.: 78.50 
Bank Stations... ....... Left: 1965.0 Right. ... : 2656.0 Min ELev.: 77.41 
Encroachment Stations..Left: Right .... : Weir Coef: 3.000 

CROSS SECTION POINTS - Elevations & Stations in feet: 
No. Elev. Sta. No. Elev. Sta. No. ELev. Sta. 

COMPUTED PARAMETERS: 
WSEL(ft) Q(cfs) H:max(ft) H:ave(ft) TW(ft) A(sf) 

NOTES: 

/flo y A  F ~ o w  b E / 1 S  0vEr2 g & p . e t ? S s e ~  



COE & VAN LOO 
PLANNING ENGINEERING 
LANDSCAPE ARCHITECTURE 

Project ~ I L L A ~ E  - duln ! 1 3  #q 

Project No. 75-0 101 - 
Sheet No. of I 

Calculated by f l A i  Date g/5/76 

Checked by 73% Date / 2/13; 94 

4550 NORTH 12TH STREET PHOENIX, ARIZONA 85014 PHONE (602) 264-6831 
CVL FORhl 114 



FILE: SDSYSI 

Input Variables 

Outlet TW elev. = 
Manning's n = 

DEERVIUGE - UNITS 1,2,3 & 4 
STORM SEWER CAPACITY CALCULATION RECORD 

SYSTEM 1 

Storm Drain System 
CP #8 (NORTHERN BASIN) 

1 Inlet From To I Storm Sewer Design Data I Head Loss Calculations I Hydraulic Grade tine 
I ID Sta Sta I Outlet lnlet Length So 

I 
D Q full Qpipe 1 Vpipe Sf hf km hm I Elev. @ Elev. @ ~ e p t h  @ Depth @ I Comments 

I 
I no. Outlet Inlet I inv. inv. (ft) (tvn) (in.) (cfs) ] (n/s) (m) (ft) (ft) ] outlet inlet outlet inlet 

I 
I I ! ! 

I 
€6.80 18 1.00 0.55 1 89. BO 

I 
10.5 1 5.94 

I I 
\Channel Outlet 

I 
0 1  OUT=SS.eO I 

1 CBl 0 41  66.80 67.50 4.00 0.1750 18 43.93 10.5 1 5.94 0.01000 0.04 0.25 0.14 1 70.35 70.39 3.55 2.89 ~ P ~ ~ S S U W  Flow GUT170.98 1 
70.53 

Outlet TW elev. = 68.40 (10-yr Storm) 
Manning's n = 0.013 

Storm Drain System 
CP #8 (SOUTHERN BASIN) 

1 Inlet From To I Storm Sewer Design Data I Head Loss Calculations I Hydraulic Grade tine 
I ID Sta Sta I Outlet lnlet Length So 

I 
D Q full Qpipe / Vpipe Sf hf km hm I Elev. @ Elev. @ Depth @ Depth @ I Comments 

I 
( no. Outlet Inlet ( inv. inv. (ft) (wn) (in.) (cfs) (cfs) 1 (fVs) 0 (ftl (ft) I outlet inlet outlet inlet 1 I 

I 

i OUTLET 0 i 63.65 18 10.5 5.94 1.00 0.55 i 66.40 i c hannel Outlet 
1 CBl 0 61 66.65 67.50 6.00 0.1417 18 39.52 10.51 5.94 0.01000 0.06 ,0.25 0.141 68.95 89.01 2.30 1 .51~P~sureF low 

89.15 

Notes: Sf = Pipe Friction Slope based on Manning's Eqn. Sf= (Q*n/1.486'A*RAZ/3) -2  
hf = Head Loss due to friction slope, hf = SPL 
km = Sum of minor loss coefficients to be used in minor loss Eqn. 
hm = Minor head losses, hm = km*(vA2/2g) 



FILE: SDSYSP 

Input Variables 

Outlet TW elev. = 62.00 (100-yrStorm) 
Manning's n = 0.013 

Storm Drain System 
CP #14 

DEER VILLAGE - UNITS 1,2,3 8 4 
STORM SEWER CAPACITY CALCULATION RECORD 

SYSTEM 2 

lnlet From To I Storm Sewer Design Data I Head Loss Calculations I Hydraulic Grade tine 
ID Sta Sta I Outlet lnlet Length So 

I 
D Q full Qpipe 1 Vpipe Sf hf km hm I Elev. @ Elev. @ Depth @ Depth @ I Comments 

I 
no. Outlet Inlet I inv. inv. @I (tvff) (in.) (cfs) (cfs) 1 (us) v.'ft) (fi) (fi) I outlet inlet outlet inlet I I 

I I I I 
I 

I I I I 
I 

OUTLET 0 1 60.20 24 161 5.09 1.00 0.40 1 62.00 1 Channel Outlet 
I 

CB1 
OUT=6&25 I 

0 251 60.20 60.94 25.00 0.02% 24 38.91 161 5.09 0.00500 0.13 0.25 0.101 62.40 62.94 2.20 2.001Unsealed@Sta 
CB2 

GUT164.44 I 
25 641 61.04 61.60 39.00 0.0144 18 12.58 8 1  4.53 0.00580 0.23 0.25 0.081 63.04 63.27 2.00 1.671PressureFlow GUTu64.60 I 

63.35 

Notes: Sf = Pipe Friction Slope based on Manning's Eqn. Sf= (Q*n/1.486*A*RA2/3) "2 
hf = Head Loss due to friction slope, hf - SPL 
krn = Sum of minor loss coefficients to be used in minor loss Eqn. 
hrn Minor head losses, hm = km'(vA2/2g) 



DEER VILLAGE UNITS 1, 2, 3 & 4 

RETENTION CALCULATIONS (1 00-YEAR, 2-HOUR) 

ADEQUATE RETENTION CAN BE PROVIDED AS SHOWN IN THE CALCULATIONS BELOW. 

VOLUME REQUIRED: 

RETENTION IS TO BE PROVIDED FOR RUNOFF FROM THE 100-YR., 2-HR RAINFALL'EVENT. 

V, = VOLUME REQUIRED 

D = 100-YR, 2-HR PRECIPITATION DEPTH = 2.76" 

A = CONTRIBUTING AREA = 103 ACRES + 8.5 ACRES (PORTION OF UNIT 5) = 11 1.8 ACRES 

C = RUNOFF COEFFICIENT = 0.65 

V, = 16.7 AcFt 

VOLUME PROVIDED: 

AVERAGE AREA OF RETENTION BASIN = 8.35 Ac 
DEPTH OF RETENTION BASIN = 3' 
VOLUME PROVIDED = 8.35 AC x 3' = 25 Ac-Ft 

THE RETENTION PROVIDED (25 AcFt) IS GREATER THAN THE RETENTION REQUIRED (16.7 AcFt). 
THEREFORE, ON-SITE RUNOFF WILL BE CONTAINED. 



COE & VAN LOO 
PLANNING ENGINEERING 
LANDSCAPE ARCHITECTURE 

Project & G L ~ ~ E  az75 /_5J,i4 

Project No. 95 -o/CX -o / 

Sheet No. 0 of o 

Calculated by Date 

Checked by Date 

.- FiLrales codPJeJ here;. are u%& gr des9N 

depressc,! eurL op,,/rjs, C ~ A A  Xn~ ,+ j  r -d  
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Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: ALEX/89TH 

Pro ject  Name: DEER VILLAGE Subarea id: 1 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 7.20 acres 

Watercourse Length 1140.0 feet  

Top Elevat ion 80.9 feet  

Bottom Elevat ion 77.0 feet  

S 1 ope .00342 feet / feet  

Roughness Coef f ic ient  (Kb) .03465 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

0666~6666666660666666666666666666666666666666666666666666666~6666666~ 
Parameter n 2-Yr O 5-Yr O 10-Yr " 25-Yr 50-Yr O 100-Yr O 

ir6666666666666z666666B~6666~~BB6666B~666666666666666666666~666666666~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Corrputed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH/MELINDA 

Pro ject  Name: DEER VILLAGE Subarea id: 2 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 9.30 acres 

Watercourse Length 1540.0 feet  

Top Elevat ion 80.9 feet  

Bottom Elevat ion 73.0 feet  

S 1 ope .00513 feet / feet  

Roughness Coef f ic ient  (Kb) .03395 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

066666B6B6B66606B66~6BB6666666B6b86666~66b666B666666666B66866666B6BBt 
O Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr 50-Yr O 100-Yr O 

ir6~~666dBB6666ae6~B~B6BB6d666~BBB6d6BB~66666BB6B66B66666666B666666BBB~ 
0 n 0 0 0 0 0 0 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: MELINDA 

Project Name: DEER VILLAGE Subarea id: 3 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 3.50 acres 

Watercourse Length 600.0 feet 

Top Elevation 78.8 feet 

Bottom Elevation 74.6 feet 

S 1 ope .00700 feet/feet 

Roughness Coefficient (Kb) -03660 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological Surmary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

ij666B66~6666B606666666666B66666666666666666666666666666666666666~666a 
O Parameter n 2-Yr 5-Yr O 10-Yr " 25-Yr 50-Yr O 100-Yr O 

ir66666B6666666s66665666666666~66666666~66666666666666666666666666666~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Corrputed by: PJM 

LOCATION DATA 

Location: MELINDA 

Pro ject  Name: DEER VILLAGE 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 

Uatercourse Length 

Top Elevat ion 

Bottom Elevat ion 

S 1 ope 

Roughness Coef f i c ien t  (Kb) 

10-Year, 6-Hour R a i n f a l l  

Date: 12-12-96 

Subarea id: 4 

6.60 acres 

985.0 feet  

78.8 feet  

72.6 feet  

-00629 feet / feet  

.03488 

2.00 inches 

Hydrological Surnnary Table 

o ~ 6 6 6 6 ~ B 6 B 6 6 6 B 0 6 6 6 ~ 6 6 6 ~ ~ 6 B ~ 6 ~ 6 B ~ B ~ 6 6 6 B B B 6 B 6 ~ B B 6 B B 6 B 6 ~ ~ ~ 6 6 6 ~ B B B B B ~ ~ 6 6 ~  
O Parameter n 2-Yr 5-Yr O 10-Yr O 25-Yr O 50-Yr 100-Yr O 

~~6B~~~66dB6BBa6666~B~6666BBBBB666~~~6ddB6666B66B6666666B66666BBBB6B~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Conqxlted by: PJM Date: 12-12-96 

LOCATION DATA 

Location: MELINDA NEAR 89TH 

Pro ject  Name: DEER VILLAGE Subarea id: 5 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 15.90 acres 

Watercourse Length 1550.0 feet  

Top Elevat ion 80.9 feet  

Bottom Elevat ion 72.6 feet  

S 1 ope .00535 feet / feet  

Roughness Coef f ic ient  (Kb) .03250 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 

bBBBBB6BBBB6BB0BBBBdBB~66BB6BBBB6B6~BB6BB6BBBB6BAB6BBBBBBBB6BBBBBBBBt 
O Parameter n 2-Yr " 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

fBB6BBB6dBB6B6aB6BBBBBB66BB66BBB6B6BB~BBB6BBBBBBBB6BBBBBBBB6BBBBBBBB~ 
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH/SALTER 

Pro ject  Name: DEER VILLAGE Subarea id: 6 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 16.40 acres 

Watercourse Length 1910.0 feet  

Top Elevat ion 80.9 feet  

Bottom Elevat ion 71.4 feet  

Slope .00497 feet / feet  

Roughness Coef f ic ient  (Kb) .03241 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

i ~ B d B B d d B 6 6 B B B B 0 ~ 5 6 6 B ~ 6 6 B B B 6 B 6 6 ~ 6 B 6 B ~ B B B ~ 6 B 5 ~ B B 6 B B B 6 B B B ~ 6 B B ~ 6 B 6 6 ~ 6 B B ~ ~  
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr 50-Yr " 100-Yr O 

~ ~ ~ ~ ~ ~ B B B B ~ ~ B ~ B Z B B B ~ B ~ B ~ ~ B B ~ ~ B ~ ~ B ~ ~ B ~ ~ ~ B ~ B ~ ~ ~ ~ B B ~ B B ~ B B B ~ B ~ B ~ ~ ~ B B ~ B ~ ~ ~ ~  
0 n 0 0 0 0 0 0 

" Q  ( c f s l n  1 8 '  2 5 '  3 0 '  4 3 '  5 4 '  6 5 '  
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: SALTER NEAR CHANNEL 

Pro jec t  Name: DEER VILLAGE Subarea id: 7 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 6.20 acres 

Watercourse Length 1055.0 feet  

Top Elevat ion 78.8 fee t  

Bottom Elevat ion 71.0 feet  

S 1 ope .00739 feet / feet  

Roughness Coef f i c ien t  (Kb) .03505 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sunnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

oBBBBBBBbBB68B0BBBBdBBBd6BBBB6BBB~BddBBdB6B6QBBBBBdBB6BBBB6dd~~~d~Bdt 
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

i r6B~6A6BB6d6BBoBB6BBBd66B6B6B66B6i6BBBBBB6BBBBBBiB6dBi i idBi6BBBBBBBB~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: SALTER NEAR CHANNEL 

Pro ject  Name: DEER VILLAGE Subarea id: 8 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 22.60 acres 

Watercourse Length 1945.0 feet  

Top Elevat ion 80.9 feet  

Bottom Elevat ion 70.9 feet  

S 1 ope .00514 feet / feet  

Roughness Coef f i c ien t  (Kb) -03154 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 

06B6BB66~6B6B60~B~66BBB6B~6B~BBBd6~~~66d6d~66~B~B6d6~B66~66ddd~6~d6~~ 
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr 50-Yr O 100-Yr O 

ir6B66BB66BBd6BaB6~BBBB~6BB6BB6B~6666B~B~66~666d666666~66666B66666d66~ 
0 n 0 0 0 0 0 0 

O Q  ( c f s l n  2 5 '  3 5 '  4 2 '  5 9 '  7 5 '  9 1 '  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Corrputed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 9OTH/LONE CACTUS 

Pro jec t  Name: DEER VILLAGE Subarea id: 9 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 3.10 acres 

Watercourse Length 770.0 feet  

Top Elevat ion 78.8 feet  

Bottom Elevat ion 71.9 feet  

Slope .00896 feet / feet  

Roughness Coef f ic ient  (Kb) .03693 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Surmary Table 
- - - - - - - - - - - - - - - - - - - - * - - - - -  

06666666B~~66606666666666B66666666BQ6666666666666666666B66666Q66666Qt 
O Parameter n 2-Yr 5-Yr O 10-Yr O 25-Yr " 50-Yr O 100-Yr " 
f666d6666B66B6a6B666B6d666~B66666B6B~66B66666666QB666666B6B666666666~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: LONE CACTUS/89TH 

Pro ject  Name: DEER VILLAGE Subarea id: 10 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 9.40 acres 

Watercourse Length 1820.0 feet  

Top Elevat ion 78.8 feet  

Bottom Elevat ion 69.1 feet  

Slope .00533 feet / feet  

Roughness Coef f ic ient  (Kb) .03392 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 

ij6666666666666066666666666666666666666666666666666666666666666666666t 
parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr 

ir6666666666666z66~~~~i6666666i6666666~66~666666~d66~d6d6~666666666~6~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH 

Pro ject  Name: DEER VILLAGE Subarea id: 11 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 7.80 acres 

Watercourse Length 1405.0 feet  

Top Elevat ion 72.1 feet  

Bottom Elevat ion 65.6 fee t  

Slope .00463 feet / feet  

Roughness Coef f i c ien t  (Kb) .03443 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
- - - - - - . - - - - - -* - - - - - - - - - - - -  

o B B B B B 6 ~ B B B B B B 0 B B B B B B B B b B 6 B 6 B B 6 B 6 B 6 B 6 B ~ B ~ ~ ~ B ~ B 6 B d B d B d d d ~ d ~ d d B B B B B B B B a  
O Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

~ B B B 6 B ~ B 6 6 B B 6 B a B 6 B 6 ~ 6 ~ ~ 6 B d ~ 6 B ~ d 6 6 B 6 ~ ~ B 6 B B 6 B B B B B B B B 6 B B B B B B B B 6 B B B B 6 B B B ~  
0 P 0 0 0 0 0 0 

" a  ( c f s ) n  9 '  1 3 "  1 5 "  2 2 "  2 7 '  3 3 O  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Computed by: PJM 

LOCATION DATA 

Location: QUAIL 

Pro ject  Name: DEER VILLAGE 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 

Watercourse Length 

Top Elevat ion 

Bottom Elevation 

S 1 ope 

Roughness Coef f ic ient  (Kb) 

10-Year, 6-Hour Ra in fa l l  

Date: 12-12-96 

Subarea id: 12 

7.40 acres 

1250.0 feet 

71.6 feet  

65.6 feet  

.00480 feet / feet  

.03457 

2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

iSdB~B~BBB66BBB06BBB~BBB~6BBB~B66d6B~B~B~Bd6BBBBB6dbBBdd6dddb6~BdBBB6t 
O Parameter n 2-Yr 5-Yr O 10-Yr 25-Yr O 50-Yr O 100-Yr O 

irB6BBBBBBBBBBBoB6BBBBB~66B6BBd6d6dBd6d6dB66BB6B6~B6B66d~B~66B6BBBB6B~ 
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Conputed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH/QUAIL 

Pro ject  Name: DEER VILLAGE Subarea id: 13 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 15.20 acres 

Watercourse Length 1405.0 fee t  

Top Elevat ion 72.1 fee t  

Bottom Elevat ion 65.6 feet  

S 1 ope .00463 fee t / fee t  

Roughness Coef f i c ien t  (Kb) .03262 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological S m a r y  Table 

066~~66A6666660666666A66666666~6666666~666666666AA6A6~A6A66666666666t 
Parameter n 2-Yr O 5-Yr O 10-Yr 25-Yr O 50-Yr O 100-Yr " 

QAAA6AAA66AAAAzA6A666AA6A~6A66AA6A666A6~66AA6AA6AA66666A55A666A666AA~ 
0 n 0 0 0 0 0 0 

O Q  ( c f s l n  1 8 '  2 5 '  3 0 '  4 3 '  5 3 '  6 4 '  
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Conputed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: DEANNA 

Pro ject  Name: DEER VILLAGE Subarea id: 14 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 3.80 acres 

Watercourse Length 1150.0 feet  

Top Elevat ion 69.7 feet  

Bottom Elevat ion 64.6 feet  

S 1 ope .00443 feet / feet  

Roughness Coef f i c ien t  (Kb) .03638 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 

O ~ B ~ ~ ~ B ~ B B ~ ~ B ~ ~ B ~ ~ B ~ B ~ B B B B B B ~ ~ B ~ ~ B B B B ~ B ~ B B B B B B ~ B ~ B B B B ~ ~ B ~ B B B B B B B B B B B ~  
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr 100-Yr O 

i r B B B B B B B B 6 B B d B z d B B B B B B B 6 6 6 B B B B B B 6 6 B 6 B B B B B 6 B B B B B B B B 6 B B B B B B B B 6 B B B B B B B B ~  
0 n 0 0 0 0 0 0 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH OUTLET 

Project Name: DEER VILLAGE Subarea id: 15 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 3.10 acres 

Watercourse Length 1050.0 feet 

Top ELevation 67.0 feet 

Bottom Elevation 63.0 feet 

S 1 ope .00381 feet/feet 

Roughness Coefficient (Kb) ,03693 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological Sumnary Table 

i16B866666666660666B66666B6B6B6B666B6Bd6B66B6B6666666B6B666666B666666t 
O Parameter n 2-Yr 5-Yr O 10-Yr O 25-Yr O 50-Yr " 100-Yr O 

0 6 6 B B 6 B 6 6 6 B B ~ A a e B 6 B B B B B ~ 6 6 B ~ 6 ~ ~ 6 B 6 B ~ B ~ ~ 6 6 6 6 ~ B ~ ~ 6 B 6 ~ 6 6 6 ~ 6 B 6 B ~ 6 ~ 6 B B ~ 6 B 6 ~  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH OUTLET 

Pro jec t  Name: DEER VILLAGE Subarea id: 16 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 7.20 acres 

Watercourse Length 1390.0 feet  

Top Elevat ion 69.0 feet  

Bottom Elevat ion 63.0 fee t  

S 1 ope -00432 fee t / fee t  

Roughness Coef f i c ien t  (Kb) .03465 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Surmary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

06666666666666066666666666666666666666666666666666666666666666666666~ 
" Parameter n 2-Yr O 5-Yr 10-Yr O 25-Yr O 50-Yr O 100-Yr 
ir6~66666666666a66666~6~6~66~6~666666~6~66666666~66666666666666666666~ 
0 n 0 0 0 0 0 0 

" 9  ( c f s ) n  8 "  1 2 '  1 4 '  2 0 '  2 5 "  3 0 "  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Corrputed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 89TH OUTLET 

Pro ject  Name: DEER VILLAGE Subarea id: 17 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 10.30 acres 

Watercourse Length 1390.0 fee t  

Top Elevat ion 69.0 fee t  

Bottom Elevat ion 63.0 feet  

S 1 ope .00432 feet / feet  

Roughness Coef f ic ient  (Kb) .03367 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
- - - - - - - - - - - - - - - - - * - - - - - - - -  

i ~ B B B B B 6 B B 6 B B B B 0 6 6 6 ~ B ~ B 6 6 B ~ B B B B B B 6 B 6 B B B B B B 6 6 B B B B B B B 6 B B B B B B B B 6 6 B B B ~ 6 6 B t  
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr 50-Yr 100-Yr O 

O B B B B d B B B B B B B d e B B B 6 B B B ~ 6 B B 6 B d ~ B d 6 Q 6 6 B B B 6 B 6 ~ B 6 B 6 B B ~ 6 B ~ B 6 ~ 6 ~ B 6 B B B ~ 6 B B B ~  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 'ADAM OUTLET 

Pro ject  Name: DEER VILLAGE Subarea id: 18 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 6.70 acres 

Watercourse Length 1155.0 fee t  

Top Elevat ion 70.9 fee t  

Bottom Elevat ion 68.5 feet  

S 1 ope .00208 feet / feet  

Roughness Coef f ic ient  (Kb) .03484 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

~ B ~ B ~ B B B ~ B B B B ~ ~ ~ ~ B ~ B B B B ~ ~ B ~ ~ B ~ B ~ ~ B B ~ B ~ B ~ ~ ~ B B ~ B ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ Q  
O Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr O 50-Yr 100-Yr O 

Q B ~ B B B B ~ B ~ B B ~ B P B B B B ~ B ~ B ~ ~ B B B B B B B ~ ~ B ~ ~ B ~ B ~ ~ ~ B B B ~ B ~ ~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ ~ ~ B B B B ~  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Conputed by: PJH 

LOCATION DATA 

Location: 87TH/PUAIL 

Pro ject  Name: DEER VILLAGE 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 

Watercourse Length 

Top Elevation 

Bottom Elevation 

Slope 

Roughness Coef f ic ient  (Kb) 

10-Year, 6-Hour Ra in fa l l  

Date: 12-12-96 

Subarea id: 19 

2.40 acres 

515.0 feet 

71.0 feet  

66.8 fee t  

.00816 feet/ feet 

.03763 

2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

i~BBBBBBBBB~BbB0~6B6~6~6BB~666B6B66BBdBB6BBBBBBBBBB65B5B6BB56BB666BBBt 
Parameter n 2-Yr O 5-Yr O 10-Yr " 25-Yr O 50-Yr 100-Yr " 

QBBB6B6BBBdB6Bs6B6B666B6B~BBBB6B6~6B6BdBB6BBB~BBBB6BB5BBBBB6BBBB6BB5~ 
0 n 0 0 0 0 0 0 

" Q  ( c f s l n  4 '  5 '  6 '  9 '  11 O 1 3 "  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: QUAIL/88TH 

Pro jec t  Name: DEER VILLAGE Subarea id: 20 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 7.70 acres 

Watercourse Length 1435.0 feet  

Top Elevat ion 71.0 feet  

Bottom Elevat ion 65.2 feet  

Slope .00404 f eet/ feet 

Roughness Coef f i c ien t  (Kb) .03446 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 

B B B B B B 6 6 6 B 6 B 6 B 0 B 6 ~ B B B d B d B ~ B ~ B B ~ ~ B ~ ~ B ~ A ~ B B b 6 B ~ B ~ ~ 6 B b ~ 6 B 6 B 6 B 6 B 6 6 6 ~ 6 B 6 ~ t  
O Parameter n 2-Yr 5-Yr 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

Q 6 B 6 B ~ B ~ B 6 B ~ B 6 a 6 A ~ B ~ B 6 ~ 6 6 6 A B B B B B 6 ~ A 6 A ~ ~ B B ~ ~ B B B B B B B 6 B B B ~ B B B B 6 B ~ B B 6 B B 6 ~  
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Computed by: PJM Date: 12-12-96 

LOCATION DATA 

Location: 88TH/QUAIL 

Pro ject  Name: DEER VILLAGE Subarea id: 21 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 1 .00 acres 

Watercourse Length 365.0 feet  

Top Elevat ion 69.1 feet  

Bottom Elevat ion 64.5 feet  

S 1 ope -01260 feet / feet  

Roughness Coef f i c ien t  (Kb) .04000 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sunnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

iI6B6BB66BB6B~60~dBBBBB666dB6BB6B66BB~~B6666BBBBBBB6BB6BBBBB666B66BBBt 
Parameter n 2-Yr O 5-Yr O 10-Yr O 25-Yr " 50-Yr O 100-Yr O 

Q6666666666BB6z66B666B66B6B6B66666BBBB6BB6BB6iB6B666BBBBBB66BiBBB6BB~ 
0 n 0 0 0 0 0 0 

( c f s ) n  2 "  3 "  3 '  4 "  5 "  6 '  
0 n 0 0 0 0 0 0 

O ~ 6 ~ 6 i ~ B B 6 B B B B ~ B B 6 6 B 6 B ~ 6 ~ B B ~ B B 6 B 6 B 6 6 B 6 B ~ ~ 6 B B B B B B 6 B 6 B B 6 B B 6 B B 6 B B 6 B B B B B ~  
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 

Hydrologic Design Manual Rational Method 

Computed by: PJM 

LOCATION DATA 

Location: 88TH/PUAIL 

Date: 12-12-96 

Pro jec t  Name: DEER VILLAGE Subarea id: 22 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 8.70 acres 

Uatercourse Length 1435.0 fee t  

Top Elevat ion 71.0 fee t  

Bottom Elevat ion 64.5 feet  

S 1 ope .00453 feet / feet  

Roughness Coef f i c ien t  (Kb) .03413 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological Sumnary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

06866666666666066666666666666666666666666666666666666665666666666666~ 
Parameter n 2-Yr O 5-Yr 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

Q6666666666666e666666dd6666666666666666666666B6666~66666666656666666~ 
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: PJM 

LOCATION DATA 

Location: DEANNA WTLET 

Pro ject  Name: DEER VILLAGE 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 

Watercourse Length 

Top Elevat ion 

Bottom Elevat ion 

Slope 

Roughness Coef f ic ient  (Kb) 

10-Year, 6-Hour R a i n f a l l  

Date: 12-12-96 

Subarea id: 23 

9.90 acres 

1760.0 feet  

71.0 fee t  

63.5 f e e t  

.00426 feet / feet  

.03378 

2.00 inches 

Hydrological Sumnary Table 
- * - - - - - - - * - - - - - - - - - - - - - - - -  

b6B6B6BB6BBBBB0B6B6B6B666B6B6~~BBB666BdB6Bd~B~6B66B~6~66~~6666666BB6t 
O Parameter n 2-Yr O 5-Yr 10-Yr O 25-Yr " 50-Yr O 100-Yr " 
~ ~ ~ B B ~ ~ B B B B B B B ~ Z B ~ B ~ B B B ~ ~ ~ B ~ B ~ B ~ ~ ~ ~ B ~ B B B ~ B ~ B ~ B ~ B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B B ~ ~ B ~ B ~ ~  
0 n 0 0 0 0 0 0 



Flood Control  D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

Cocrputed by: PJM 

LOCATION DATA 

Location: DEANNA OUTLET 

Pro jec t  Name: DEER VILLAGE 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 

Uatercourse Length 

Top E 1 evat i on 

Bottom Elevat ion 

S 1 ope 

Roughness Coef f i c ien t  (Kb) 

10-Year, 6-Hour R a i n f a l l  

Date: 12-12-96 

Subarea id: 24 

1.60 acres 

445.0 fee t  

65.2 fee t  

63.5 f e e t  

.00382 fee t / f  eet 

.03873 

2.00 inches 

Hydrological Sumnary Table 

0666666666B~66066B666~~66666~66666666666666666666666666666666666666B~ 
" Parameter n 2-Yr O 5-Yr 10-Yr O 25-Yr O 50-Yr O 100-Yr O 

0666~666666666a66666B6666666666666666666666666666666665666666~66B666~ 
0 n 0 0 0 0 0 0 



Flood Control D i s t r i c t  o f  Maricopa County 
Hydrologic Design Manual Rational Method 

C-ted by: PJM Date: 12-12-96 

LOCATION DATA 

Location: DEANNA OUTLET 

Pro ject  Name: DEER VILLAGE Subarea id: 25 

Drainage Area Cover: SF 

DESIGN DATA 

Drainage Area 11.50 acres 

Uatercourse Length 1760.0 feet  

Top Elevat ion 71.0 feet  

Bottom Elevat ion 63.5 feet  

S 1 ope .00426 feet / feet  

Roughness Coef f i c ien t  (Kb) .03338 

10-Year, 6-Hour R a i n f a l l  2.00 inches 

Hydrological S m r y  Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

6666666666666606666666666666666666d666d6d666666666666666666666666666~ 
O Parameter n 2-Yr O 5-Yr 10-Yr O 25-Yr 50-Yr O 100-Yr 
ir6666666666666a66666666666666666666666666666666666665666666666666666~ 
0 n 0 0 0 0 0 0 

Q ( c f s ) n  1 2 "  1 7 '  21 O 30 O 38 O 45 O 

0 n 0 0 0 0 0 0 


