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I. INTRODUCTION 

Tres Rios Landing is located in the City of Avondale within Section 14, TIN RIW. Parcels 4 
and 5 are proposed as a single-family development. The two parcels are located in the 
southern portion of the Tres Rios Landing site (see Exhibit "A"). Parcel 4 consists of 147 
lots (45' x 110' minimum size) on 26.14 net acres with a net density of 5.62 units per acre. 
Parcel 5 contains 119 lots (53' x 110' minimum size) on 29.84 net acres with a net density of 
3.99 units per acre. 

The purpose of this study is to evaluate the runoff potential of the site and develop hydraulic 
structures to convey these onsite runoffs to the downstream golf course or park site 
drainage easements. 

The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map (FIRM) 
panel number 04013C2090F, dated September 30, 1995, indicates that the site falls within 
Flood Zone " X  (see Exhibit "D"). Zone 'X" is defined by the Federal Emergency 
Management Agency (FEMA) as "Areas determined to be outside 500-year flood plain". 

The site slopes southerly at approximately 0.27 percent. For number and size of lots and 
site density (see Exhibit "6"). 

11. OFF-SITE DRAINAGE 

A. Agua Fria River Levee 

At the Tres Rios Landing eastern boundary the site is protected against the 100-year 
flow in the Agua Fria River by a levee constructed on the river's west bank. 

The 100-year water surface elevations within the Agua Fria River are shown on 
Drainage Map Exhibit B and are based on the Flood Insurance study results published 
by F.E.M.A. (See Appendix E). 

8. Eliseo C. Felix Jr. Way Drainage Corridor 

Just north of Parcels 4 and 5 of Tres Rios Landing is a proposed 9.00-acre commercial 
site (Parcel I), a 16.39-acre Court Homes site (Parcel 3), and a 7.28-acre multi-family 
development (Parcel 2); all scheduled for future development. Additionally, there is an 
existing multi-family site pictured on Exhibit A as "The Village at Avondale Apartment 
Complex." 

Existing catch basins as shown on Exhibit "C" were designed by Stantec Consulting Inc. 
to convey runoff from Buckeye Road onto Parcel 3 (proposed Commercial site) and 
Parcel 2 (proposed Multi-Family Development). The runoff from Buckeye Road was 
considered in the runoff calculations from the watershed north of the site (See Appendix 
C, Section C-I for development of runoff values). 

10-year and 100-year Q's were calculated at key Concentration Points (CP) along Eliseo 
C. Felix Jr. Way using the Rational Method. (See Appendix C, Section C-2). 

>It was assumed in this study that retention volume will be provided in Parcels 1, 2, and 3 
5' when they are developed to the north that will retain the 100-year, 6-hour runoff volume 

, ? ' allowing no offsite flow to enter the Eliseo C. Felix Jr. drainage corridor. 
* - 7 



In order to minimize the excess 100-year surface flows along the corridor a HEC-1 
hydrologic method was developed to duplicate the 100-year Q's developed by the 

9 Rational Method. This model added the onsite 100-year onsite flow hydrographs with 
flow peaks not adding Peak-to-Peak. (See HEC-1 Output in Appendix C, Section C-4). 

8 rhf The 100-year HEC-I Q's (as tabulated in Table 4. of Appendix C. Section C-I) were 
used to develop HEC-RAS backwater calculation for surface flow along the corridor. 
(See Appendix C, Section C-5 for HEC-RAS Results). 

This HEC-1 model noted above also included the 100-year, 6-hour runoff calculation for 
rainfall on the existing unimproved sites of Parcel 1, 2, and 3. An interim retention basin 
was sized to retain this offsite runoff. HEC-1 determined that a basin with the volume of 
6.46 AC-Ft will retain the 100-year, 6-hour runoff from the unimproved sites. A basin 
with a constant 4 to 1 side slope and 3-Ft depth will require a surface area of 2.32 acres 
(See Appendix C, Section C-5 for Calculations). 

v C. Dysart Road Drainage Corridor 

As-built drawings record an existing ADOT 10-year capacity storm drain aligned in 
Buckeye Road conveying flows from the west, with a 33-inch RGRCP storm drain. The 
storm drain turn south in Dysart Road and end in a ditch paralleling the Dysart Road 
alignment at a point approximately 315 feet south of Buckeye Road. Field investigation 
revealed the existing pipe to be a 36-inch pipe laid at an estimated longitudinal slope of 
0.45 percent. ADOT calculated the design flow in Reference 6 to be 22.45 cfs. (See 
Appendix D, Section D-2). 

Calculations were performed herein to determine the 100-year surface flow remaining in 
Buckeye Road as flow exceeding the storm drains capacity for a 10-year storm. It was 
determined that 27.49 cfs will remain as surface flow in Buckeye Road and was 
assumed to turn in Dysart Road and flow southerly (See Appendix D, Section D-I for 
Calculations). 

10-year and 100-year Q's along the drainage corridor were determined. Runoff values 
at key Dysart Road stations were summed up from the following sources: 

1. 10-year Q from ADOT Storm Drain 
2. 100-year excess surface Q from Buckeye Road 
3. Q's from Harrison Drive 
4. Q's from Dysart Road Right-of-way 

As a part of the Dysart Road Improvements the existing 10-year ADOT storm drain will 
be extended south in Dysart Road to Harrison Drive where it will discharge into a 
drainage ditch paralleling Dysart Road. A hydraulic backwater calculation was 
performed on the storm drain using the StormCAD computer program of the Haestad 
Methods, Inc. For computer output (See Appendix D, Section D-5). 

A HEC-RAS hydraulic model was used to determine a Hydraulic Grade Line (H.G.L.) 
profile for surface flow in the drainage corridor. The conveyance included a parallel 
drainage channel andlor Dysart Road right-of-way. 



HEC-RAS Results 

10-Year Runoff 

In Dysart Road north of Harrison Drive the 10-year flow depth will vary to a maximum of 
0.26 Ft. above the gutter. 

The 10-year cunoff south of Harrison Drive will be contained within the parallel channel. 

100-Year Runoff 

In Dysart Road north of Hanison Drive the 100-year flow depth will vary to a maximum of 
0.64 Ft. (less than 8-inch) above the gutter. 

The 100-year flow depth south of Harrison Drive will be contained within the parallel 
channel. 

Note: (See Appendix D, Section 0-4 for HEC-RAS Computer Output). 

Catch basins and a storm drain laterals were evaluated for interception and conveyance 
of 10-year runoff concentrating in Harrison Drive near Dysart Road. The storm drain 
laterals will be aligned in Harrison Drive and discharge into the parallel channel near the 
Dysart Road storm drain outlet. 

The length of curb opening catch basins necessary to convey 10-year flow on the east 
side of Dysart into the channel was calculated (See Section 0-3 of appendix D). An 
interim v-ditch located within the unimproved west half the Dysart Road right-of-way was 
evaluated as a conveyance of the 100-year excess flow in the west half of the street 
right-of-way. This ditch will carry the flow southerly following the existing drainage 
direction. (See Appendix D, Section D-3 for Calculations). 

Ill. ONSITE DRAINAGE 

The recommended onsite grading for the Tres Rios Landing development ensures the 
continuance of existing drainage patterns. Onsite drainage was evaluated based on the 
following criteria: 

A. Assumptions and Given Data 

1. The Rational Method as set forth in Reference No. 1 was used to calculate the 10-year, 
2-hour and 100-year, 2-hour onsite runoff. 

The onsite local street system was designed to convey the peak 10-year storm without 
overtopping the curb, and to contain the 100-year storm within the street right-of-way. 
Where possible, this was accomplished with the use of 4" roll curb and gutter. The 6" 
vertical curb and gutter was specified where the two conditions noted above were 
exceeded. 

Exception to the above occur at certain locations along the Eliseo C. Felix drainage 
corridor, where 100-year street flows exceeded the maximum 8-inch depth specified by 
Maricopa County. Limitation is storm drain design due to constraints caused by site 
grading andlor subsurface utility conflicts. This was discussed with Jim Badowich of City 
of Avondale Engineering Division in a project design meeting with Ron Hilgart and Del 
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Fox on 9/6/02. It was pointed out also that residential ingress and egress will be 
provided by local streets other than Eliseo C. Felix Jr. Way during a 100-year storm. Jim 
Badowich considered this an acceptable condition. It was requested that the inundation 
limits of the depths be shown in the drainage report; and exhibits E and F were included 
in the October 2002 revision showing the inundation areas adjacent to the streets. 

2. Assumptions 

a. Area (A) in acres from Exhibit B 
b. Drainage Length (L) in ft. from Exhibit B 
c. Average Street Velocity (V) per Figure 3 
d. Lot Tc = 10 minutes 
e. Runoff Coefficient per (C) Reference No. 1 (Figure 4) 

B. Rainfall Intensity: 

I = i, (~ '~~) /2 .07 Equation 3.3 Reference No. 1 

Where: 
I = the desired intensity for a given duration and frequency 
i~ = the intensity for Phoenix Metro area. (See Figure 1) 
pBlo = the 10-year, 6-hour, precipitation depth at the point of 

interest (Figure 2). 

For tabulation of intensities (I) for various times of concentrations, (see 
Appendix A). 

C. Runoff Rates, Q = CIA was determined based on data developed from the 
Onsite Drainage Map. (See Exhibit B). 

D. Street Capacities: 

In order to evaluate the flow capacities of the local onsite streets discharge vs. street 
slope tables where developed based on the normal depth Manning's formula. Tables 
were developed for four (4) different conditions: 

1. 4-inch curb with flow depth to top of curb. 
2. 4-inch curb with flow depth to W. 
3. 6-inch curb with flow depth to top of curb. 
4. 6-inch curb with flow depth to W. 

(See Appendix B, Sections B-1 & 8-2) for development of street capacity tables. Tables 
1 and 2 are summaries of onsite street flows and capacities. 



TABLE 1 . . 

ONSITE STREET CAPACITIES - PARCEL 4 

Street & Loc. 

(1) 4 indicates Cinch roll curb. 6" indicates 6-inch vertical curb. 

TABLE 2 
ONSITE STREET CAPACITIES - PARCEL 5 

CALC. Q (cfs) Street (1) STREET CAPACITY (cfs) 
Street & Loc. 10- 1 100- Sloae Curb 4" curb 1 4" curb 1 6" curb 1 6" curb 

(1) 4" indicates Cinch roll curb. 6" indicates 6-inch vertical curb. 
2. A waiver request for longitudinal street slopes less than 0.50% has been submitted 
to the Avondale City Engineer. See Appendix B, Section B-2 for copy of Waiver 
Request. 
3. (See Exhibit 6) for locations where 6-inch curbs are required. 



E. Scupper and Catch Basin Capacities 

The length of depressed scupper and catch basin openings for total interception was 
determined by the following equation from Reference No. 2 

LT = 0.6 (QICF) 0.42 S 0.3 (I/(NS~)O.' (Equation 3.4) 

Where: Q = Total gutter flow 
S . = Longitudinal Street Slope 
S, = S, +-S,E, 
Sx = Pavement Cross Slope = ,020 
S, = Cross slope of the gutter 
E, = Ratio of flow in depressed section of gutter to total gutter flow 
N = 0.015 ~~- ~- 

CF = Clogging Factor per Table 3.2, Reference 2 

The efficiency of opening shorter than the length for total interception is: 

E = 1 - (1 - UL,)'.' Equation 3.5, Reference No. 2 

Where: L = Actual Opening 
L, = Length of 100% Interception 

For capacity of scupper and catch basin openings in sump: 

Where: Cw = 2.3 
W = 2 ft. for catch basin, 1.42 ft. for scupper . . 
d = 0.33 ft. for 4" roll curb or 

0.50 ft. for 6" curb and gutter. 
CF = Clogging Factor per Table 3.2, Reference No. 2 

F. Storm Drain and Catch Basin Hydraulics 

An onsite storm drain aligned within Parcel 4 Tract E crossing Dee Street will collect the 
10-year runoff from the western portion of Parcel 4 and direct it to the basin in Tract B 
(See Appendix E, Section E-2 for Calculations). An onsite storm drain aligned within 
Eliseo C. Felix. Jr. Way and Parcel 4 Tract C and Parcel 5 Tracts E and F will collect 
excess offsite runoff from the northeast, runoff from the western portion of Parcel 4 and 
the majority of Parcel 5 and direct it to the basin in Parcel 5 Tract A. Storm drain sizes 
were determined based on Hydraulic Grade Line (H.G.L.) computations. For storm drain 
and catch basin calculations (See Appendix C, Section C-3). 

G. Retention Basins and Drywells 

Onsite retention basins were sized for the required volume of the 100-year, 2-hour storm 
based on the equation V=C'(P/12)A. 

Where: V = required retention volume in acre-feet 
C' = weighted runoff coefficients from Figure 4 
P = 100-year, 2-hour precipitation from Figure 5 
A = contributing drainage are in acres 



Basins were assumed to have a 3.0 ft water depth, 0.5 ft freeboard and constant 4: l  
side slopes except in those areas where sidewalks and recreational amenities are 
present and slopes are designed to meet ADA requirements. Table 3 summarizes the 
onsite retention basins. 

TABLE 3 
Onsite Retention Basin Summary - 

Retention 
Basin 

Parcel 4 Tract 
B 

Parcel 5 Tract 
A 

- (See Appendix E, Section E-2 for calculations). 

Drywells necessary to drain a basin within a 36-hour period are to be installed in each 
retention basin. Drywell percolations are based on the percolation tests for the project by 
CSI in Appendix E, Section E-2. Additionally, the basin in Tract A may be allowed to "bleed- 
off' to the existing drainage way to the south. The bleed-off rate shall not be allowed to 
exceed the peak flow rate from offsite drainage areas mixed within the basin. 

The number of drywells tabulated above were calculated based on the conservative value of 
0.5 cfs maximum per well specified in Reference 2 as a means of compensation for well 
deterioration over time. As instructed by the Engineer~ng Division of the City of Avondale a 
single dry well per basin may be initially constructed and tested. Based on the tested 
disposal rate of this single well, additional wells are to be installed as needed to meet the 
36-hour drain time. 

For drywell calculations (See Appendix E, Section E-2). 

An emergency spillway for the basin in Parcel 4 Tract B shall be located at the intersection 
of 9Ih Street and Randy Street. This weir's outlet elevation shall be set at the back of 
sidewalk elevation. The lowest adjacent finish floor elevation is 1.27' above the weir. 
Runoff excess of the basin capacity will flow easterly in-Randy Street then southerly in the 
Eliseo C. Felix Jr. Drainage Corridor ultimately discharging into Parcel 5 Tract A Retention 
Basin. This is historically the ultimate destination of runoff from the undeveloped site. 

An emergency spillway for the basin in Parcel 5 Tract A shall be located at the southern 
apex of the property. This weir outlet shall be set at an elevation that will allow runoff in 
excess of the basin capacity to spill over into the existing downstream drainage ditch, which 
is historically the ultimate destination of runoff from the undeveloped site. The lowest 
adjacent finish floor elevation is 2.62' above the weir. 

// 

/ 
/ 
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Retention 
Provided (Ac. 

Ft.) 

2.78 

7.10 

D 1-Y 
Wells 

1 

5 

Contributing 
Drainage Area 

(Ac.) 

10.40 

43.36 

Required 
Retention 

Volume (Ac. Ft.) 

1.67 

6.98 



IV. CONCLUSIONS 

The design of grading and drainage meets the criteria set forth in the Drainage Design 
Manual for Maricopa County and City of Avondale Engineering Design Standards. 

Flow depth in Dysart Road has been limited to a maximum depth equal to or less than 8-7/13 
inches above the gutter for the 100-year, 6-hour storm. 

All onsite local roads, except Eliseo C. Felix Jr. Way meet the flow depth requirements for 
either 4-inch roll curbs or 6-inch vertical curbs. In Eliseo C. Felix Jr. Way with 6-inch vertical 
curbs, flow depths to a maximum of less than 1.00 Ft. above the gutter were calculated. 
These flow depths were due primarily to backwater effects of restricted flow conveyance 
across Tracts E, F. & C. 

No lots will be inundated by floodwaters from a 100-year 2-hour storm. Only five lots will 
have any inundation from a 100-year 6-hour storm. As shown on Exhibit E, Parcel 4 Site 
lnundation Map, 100-Year 6-Hour Storm, a portion of the front yards of Lots 102 and 147 will 
be inundated by this storm. As shown on Exhibit F, Parcel 5 Site Inundation Map, 100-Year 
6-Hour Storm, a portion of the front yards of Lots 50, 70 and 108 will be inundated by this 
storm. 
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Figure 4 

C Coefflclents for Use with the Rational Method 
Return Perlod 

Land Use 2-10 Year 1 25 Year 1 50 Year 1 100 Year 

Downtown 0.75-0.85 0.83-0.94 0.90-0.95 0.94-0.95 
Neighborhood 0.55-0.65 0.61 -0.72 0.66-0.78 0.69-0.81 

Residential Areas 
Lawns -Flat 0.10-0.25 0.11 -0.28 0.12-0.30 0.13-0.31 

Note: Values of C for 25,50 and 100 Year were derived using frequency adjustment 
factors of 1 .lo. 1.20. and 125. res~ectivek, with an u w r  limit of 0.95 for C for . . 
the 2-10 year values. 



6-hr-lsopluvlal values from flgure 2.7: 
1-hr-YIo0 voluo 0% computed above. 



FEMA F.I.R.M. MAP 
EXHIBIT D 









Intensities for Various Times of Concentrations 

10-year, 6-hour lsopluvial (P10) = 2 
Values Fig. 3.2 of Maricopa County Hydrology Manual 

Adjusted by the Factor (P10)/2.07 





Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label A 
Concentration Point 

DESIGN DATA 

Drainage Area a . 0 a acres 

Street Drainage Length dFa.b3 feet 

Street Slope 

Average Velocity 1 .  0 7  f ~ s  

Street Tc 4. 3 '2 minutes 

Initial Lot Tc 10 minutes 

Total Tc 1q .3 a minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basins Labeled A + 8 

Concentration Point 2 

DESIGN DATA 

Drainage Area q.3L\ acres 

Street Drainage Length (Basin only) 3q. I I feet 

Street Slope (Basin 8 Only) 0.3 % 

Average Velocity (Basin Only) 1.09 fps 

Street Tc (Basin Only) 5. 3C.I minutes 

Previous Tc to Point 1 \ 3 2 minutes 

Total Tc 1 4 6 6 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label C 

Concentration Point 3 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

1 -  3 7  acres 

d a5. 1q feet 

0 . 3 2  % 

I \ 0 fps 

3. L\ 1 minutes 

10 minutes 

13.4) minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label F 
Concentration Point 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

a .q9 acres 

195.80 feet 

0 . a 5  "/o 

0.95 fps 

3.L\q minutes 

lo minutes 

I 3 .Y minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basins Labeled F + 

Concentration Point '4 
DESIGN DATA 

Drainage Area 9.14 acres 

Street Drainage Length (Basin 2 only) 371 . 7 a feet 

Street Slope (Basin 2 Only) 0 .a5  % 

Average Velocity (Basin 2 Only) 0 . 9 5  fps 

Street Tc (Basin a Only) b. 87 minutes 

previous TC to point 1 3 .Y minutes 

Total Tc a 0.3 ) minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label E 

Concentration Point 5 
DESIGN DATA 

Drainage Area b. 8 6  acres 

Street Drainage Length 1qa.sq feet 

Street Slope 5 . 3  % 

Average Velocity 

Street Tc 2 .  9 minutes 

Initial Lot Tc 10 minutes 

Total Tc I 2. q 9 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label G 
Concentration Point 7 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

b. 7 a acres 

I 059.3 8 feet 

0 .3 Yo 

107 fps 

I lo  . 2 0 minutes 

10 minutes 

lo. a 0 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label H 

Concentration Point 8 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

'4.3 1 acres 

b .d3.8C( feet 

0.5 % 

1.q fPs 

-I 193 minutes 

10 minutes 

17. q 3 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label 1 
Concentration Point 9 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

DESIGN CONDITIONS 

3 .TL-I acres 

57b.lo feet 

0 . Y  % 

I .  a ~ P S  

8.00 minutes 

10 minutes 

j 8. 0 0 minutes 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label .I 
Concentration Point 10 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

4,09 acres 

bb4, 01 feet 

0 * 3 1  % 

1,15 fps 

4 .7 0 minutes 

10 minutes 

1 q .7 0 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label h 
Concentration Point \ 1 

DESIGN DATA 

Drainage Area q .80  acres 

Street Drainage Length b64.01 feet 

Street Slope 0 . q  % 

Average Velocity 1.2 f ~ s  

Street Tc 4.27 minutes 

Initial Lot Tc 10 minutes 

Total Tc 1 q . a q minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label I- 

Concentration Point 1 2 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

I .  7 (o acres 

Gag. 88 feet 

0 - 4  % 

I. a ~ P S  

q.  0 l minutes 

10 minutes 

I . 0 I minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basins Labeled L 
Concentration Point 13 

DESIGN DATA 

Drainage Area 6. q5 acres 

Street Drainage Length (Basin fi only) 8 1 3. 77 feet 

Street Slope (Basin f i  Only) 0 . 3  % 

Average Velocity (Basin a Only) 1.07 f ~ s  

Street Tc (Basin fi Only) l a . r 3 minutes 

Previous Tc to point 3 14 ,0 1 minutes 

Total Tc 3 b . q minutes 

DESIGN CONDITIONS 

Design Frequency 

Precipitation P 

50 10 100 

Time of Concentration Tc 

Rainfall Intensity i 

Runoff Coefficient C 

Peak Discharge Q=CiA 

2 b . w  
a.ba 
b.55 
9 .27  

3.b8 
0.bb 
15.b7 

%\a 
O.(o? 

18.b0 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label I' 
Concentration Point I kJ 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

3 .4  acres 

5 4 0 . 9  4 feet 

0.3 % 

/ 0 9  fps 

8. a 7  minutes 

/O  minutes 

/ 8 . 3 7  minutes 

DESIGN CONDITIONS 



DESIGN DATA 

Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label Q 

Concentration Point I 7 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

I , W acres 

q O 5 .  47  feet 

0.3 % 

I *  0 9  fps 

6. 90 minutes 

10 minutes 

/ b . d 0 minutes 

DESIGN CONDITIONS 



Hydrologic Design Data Sheet 
Rational Method 

Sub-basin Label 'R 
Concentration Point 18 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

DESIGN CONDITIONS 

1, 75 acres 

5 a 8 . 7 8 f e e t  

0 -3 % 

1 . 0 9  fps 

8.09 minutes 

10 minutes 

/X. 0 9  minutes 

Design Frequency 10 50 100 

Precipitation P 

Time of Concentration Tc 18~0s 
Rainfall Intensity i 3.a9 q.60 5.31 
Runoff Coefficient C 0.55 O . b &  O.(oq 

Peak Discharge Q=CiA 3,17 5.31 6.27 
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AVONDALE LOCAL RD. W1 FLOW @ TOP OF 4" CURB 
Worksheet for Irregular Channel 

Project Description 

Worksheet AVONDALE LOCAL 
 low Element Irregular Channel 
Method Manning's Formula 

- 
Solve For Discharge 

Input Data 

Slope 0.001000 wff 
Water Surface Elevatio 100.33 fl 

Ootlons 

Current Roughness Method mpioved ~ottet 'si4ethod~ 
Open Channel Weighting Metho mproved Lottets Method 
Closed Channel Weighting Met HortonZ Method 

Results 

Mannlngs Coefficient 0.015 
Elevation Range 100.00 to 100.48 
~ l s c h a r ~ e  5.06 ds 
Flow Area 5.4 ff 
Wetted Perimeter 33.67 fl 
Top Width 33.00 ft 
Actual Depth 0.33 fl 
Critical Elevation 100.23 fl 
Critical Slope 0.006929 Wfl 
Velocity 0.93 Ws 
Velocity Head 0.01 ft 
Specific Energy 100.34 fl 
Froude Number 0.40 
Flow Type Subcritical 

Calculation Messages: 
Flow is divided. 

Roughness Seaments 

Stan End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (ft) 

O+OO.OO 100.48 
0+03.00 100.42 
0+07.50 100.33 - 
0+07.50 100.00 
0+25.00 100.35 
0+42.50 100.00 
0+42.50 100.33 
Ot47.00 100.42 - -. . . . . - 

Project Engineer: CMX 
c:\haestad\fmw\avondalel .h2 CMX Group Inc. FiowMaster v6.0 [614e] 
07119101 09:20:04 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



AVONDALE LOCAL RD. W1 FLOW @ TOP OF 4" CURB 
Worksheet for Irregular Channel 

I Natural Channel Points 

Station Elevation 
I*\ I*\ 

Notes: AVONDALE LOCAL ROAD WIFLOW @ TOP OF 4 CURB. 

Project Engineer: CMX 
c:\haestad\fmw\avondalel .hn2 CMX Group Inc. FlowMaster v6.0 [614e] 
07/19/01 09:20:04 AM 0 Haestad Methods, lnc. 33 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



AVONDALE LOCAL RD. WI FLOW @! 4" CURB 
Cross Section for Irregular Channel 

Prom Descliption 

Worksheet AVONDALE LOCAL 
Flow Element lrw~ular Channel 
Mahod Manning's Formula 
Solve Fw Discharge 

S&n Data 

Mannings Coefficient 0.015 

slope ' 0.WlW wn 
Water Surface Elevation 100.33 n 
Elevation Range lW.WtoIW.48 ' 
Discharge 5.06 cfs 

v:10.0& 
H:1 
NTS 

Pmjeet Engineer: CMX 
o:\haest8d\fmw\avondalel .fm2 CMX Group Inc. FlMastw 6 . 0  L614ej 
07/1%n 0221 : S A M  Heestad Methods, lnc. 37 Brmkside Road Waterbury. CTo6I08 USA (XO) 7551666 Page 1 of 1 



AVUNDALE LOCAL RD. W1 FLOW @ TOP OF 4" CURB 
Rating Table for Irregular Channel 

Pmiect Description 

Wohsheel AVONDALE LOCAL 
Flow Element !rrwulm Channel 
Method Manning's Formula 
S c h  For - Discharge 

lnpn Data 

Water Surface Elevation 1 00.33 fl 

O w n s  

Current Roughness Methcd lmpmved Lottevs Method 
Open Channel Weighting Method lmpoved Ldtets Method 
Closed Channel Weighting Methc Horton's Method 

AtMbuie Minimum Maximum Increment 

Project Engineer: CMX 
C:\hae~lad\fmw\avondalel .fmZ CMX Gmup Inc. FlawMaster 6.0 [614el 
07119~1 W.25:29 AM 0 Haestad Methods. lnc. 37 Brookside Road Wstehury. CT OGXB USA (a E6.1666 Page 1 of 5 

slope Im) o.wrOw o.oaxxx, o.wo100 

S b p  
(m) 

O.WlW0 
0.W1100 
0.0012W 
0.001500 
O.Wl400 
o . m l m  
0.001 MX) 

0.0017W 
0.001800 
0.W19DO 
0.002WO 
0.0021 00 
O.OM200 
O.WZ1M) 
0.0024M) 
0.002500 
0.002333 
0.002700 
0.002800 
0.W2900 
0.003000 
O.M)31W 
0.W32W.7 
0.M)UOO 
0.W34CO 
0.W3500 
0.003MX1 
O.CO3700 
0.003800 
0.0039W 
O.oo4wo 
0.0041M) 

Discharge 
(as) 

5.06 
5.31 
5.55 
5.77 
5.99 
~ . m  
8.40 
6.60 
6.79 
6.98 
7.16 
7.34 
7.51 
7.68 
7.84 
8.01 
8.16 
8.32 
8.47 
8.62 
8.77 
8.91 
9.06 
9.m 
9.34 
9.47 
9.61 
9.74 
9.87 

10.00 
10.13 
10.25 

V e k i i  
(m) 

0.93 
0.98 
1 .M 
1.06 
1.10 
1.14 
1.18 
1.21 
1.25 
1.28 
1.32 
1.35 
1.38 
1.41 
1.44 
1.47 
1.50 

1.53 
1.56 
1.58 
1.61 
1.64 
1.66 
1.69 
1.71 
1.74 
1.76 
1.79 
1.81 
1.84 
1.86 
1.88 

Flow 
Area 
(F) 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

Wetted 
Petimeter 

(fl) 

33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 

TOP 
Width 

(fl) 

33.00 
33.00 
33.W 
33.00 
33.W 
33.00 
33.00 
33.00 
33.W 
33.00 
33.00 
33.W 
33.00 
33.03 
33.00 
33.W 
33.03 
33.W 
33.W 
33.00 
33.00 
33.00 
33.00 
33.W 
33. W 
33.00 
33.W 
33.00 
33.00 
33.W 
33.00 
33.00 



nVUNUALC LUGAL RD. W1 FLOW @ TOP OF 4" CURB 
Rating Table for Irregular Channel 

Project Engineer: CMX 
Inc. FlowMaster v6.0 161 4 4  

Waterbury. CT067CB USA (203) 7E61666 Page 2 of 5 

S l o p  
(m) 

0.W4MO 
O.M)4300 
0.WMW 
0.W45W 
0.004MX) 
0.W47W 
0.W48M) 
O.M)49W 

0.W5WO 
0.M51 W 
0.WSZM) 
0.WUW 
0.0056w 
0.- 
0.W5600 
O.W5/W 
0.W5600 
0.0059W) 
O.CCXW 
0.006100 
0.0062M) 
0.W6MO 
0.006400 
0.W65W 
0.W66W 
O.CC6700 
0.W6800 
0.006900 
0.007WO 
0.007100 
O.W7X#) 
0.W7JW 
0.0074M) 
0.007500 
0.0076W 
O.WT100 
0.0078W 
0.007900 
0.008WO 
0.W81 W 
0.0082W 
0.0083M) 
0.W84W 
0.W85CQ 
O.CmeCo 
0.008700 
0.0088W 
0.008900 
0 . m  
O.M)9100 
0.W9MO 
0.009MO 

o:vlaestad\fmw\avondalel 
0711EMH 09:25:29 

Discharge 

10.38 
10.50 
10.62 
10.74 
10.86 
10.98 
11.09 
11.21 
11.32 
11.43 
11.55 
11.66 
11.77 
11.87 
11 .@8 
12.09 
1219 
12.M 
12.40 
12.51 
12.61 
12.71 
1261 
12.91 
13.01 
13.1 1 
13.20 
13.30 
13.40 
13.49 
13.59 
13.68 
13.77 
13.87 
13.96 
14.E 
14.14 
14.23 
14.32 
14.41 
14.50 
14.59 
14.67 
14.76 
14.85 
14.93 
15.02 
15.11 
15.)9 
15.27 
15.36 
15.44 

AM 

Velaity 
(m) 

1.91 
1.93 

1.95 
1.97 
1.99 
2.02 

, 2.04 
2.06 
208 
2.10 
212 
2.14 
216 
218 
2.20 
2 . Z  
2.24 
2.26 
2.28 
2.30 
2.32 
2.33 
2.35 
2.37 
2.39 
2.41 
2.42 
2.44 
2.46 
2.48 
2.50 
2.51 
2.53 
2.55 
2.56 
2.56 
2.80 
2.61 
2.63 
2.65 
2.66 
2.68 
2.70 
2.71 
2.73 

. 2.74 
2.76 
2.?7 
2.79 
2.81 
2.82 
2.84 

.fm2 
0 Haestad 

Flow 
Area 
(W) 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

Methods. lnc. 

Wetted 
Perimeter 

(n) 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.87 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 

37 Brookside 

Top 
Width 
(fl) 

33.00 
33.00 
33.00 
33.00 
33.00 
33.03 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 
33.W 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.52 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 
33.00 
33.00 
33.W 
33.00 
33.00 
33.W 
33.W 
33.00 
33.00 
33.00 
33.W 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 

CMX Group 
Road 



~ V U N U H L ~  LUGAL RD. WI FLOW @ TOP OF 4" CURB 
Rating Table for Irregular Channel 

slope 
(m) 

0.- 
O.M)9500 

0.W9600 
0.W9700 
0.W98W 
0.009900 
0.01OWO 
0.01 01 00 
0.01OMO 
0.01 0302 
0.010400 
0.01 05W 
0.010600 
0.01 0700 
0.0108M) 
0.010900 
0.01 10M) 
0.011100 
0.01 1 MO 
0.01 1300 
0.011400 
0.01 15M) 
0.01 16W 
0.01 1700 
0.OllsW 
0.011900 
0.012WO 
0.012100 
0.01ZMO 
0.012300 
0.012400 
0.012500 
0.0126W 
0.012700 
0.012BM) 
0.012900 
0.0130W 
0.0131 00 
0.013MO 
0.013300 
0.0134W 
0.0135W 
0.013MX) 
0.013700 
0.0138CO 
0.01 3900 
0.014000 
0.0141 W 
0.01 4200 
0.014333 
0.014400 
0.0145W 

C:VlaestadUmbvondalel 
07/19Dl 

Discharge 
(as) 

15.52 
L 15.61 
15.89 
15.77 
15.85 
15.93 
16.01 
16.09 
16.17 
16.25 
16.33 
16.41 
16.48 
16.56 
16.64 
16.72 
16.79 
16.87 
16.95 
17.02 
17.10 
17.17 
17.24 
17.32 
17.39 
17.47 
17.54 
17.61 
17.69 
17.76 
17.83 
17.90 
17.97 
16.04 
16.12 
18.19 
16.26 
16.33 
18.40 
16.47 
16.53 
16.W 
16.67 
16.74 
16.81 
16.88 
18.95 
19.01 
19.08 
19.15 
19.21 
19.26 

09:25:29AM 

vela& 
(*) 

2.85 
2.67 
2.88 
2.90 
2.91 
2.93 

, 2.94 
296 
297 
298 
3.00 
3.01 
3.m 
3.04 
3.06 
3.07 
3.08 
3.10 
3.1 1 
3.13 
3.14 
3.15 
3.17 
3.18 
3.19 
3.21 
3.22 
3.23 
3.25 
3.26 
3.27 
3.29 
3.30 
3.31 
3.33 
3.34 
3.35 
3.37 
3.38 
3.39 
3.40 
3.42 
3.43 
3.44 
3.45 
3.47 
3.48 
3.49 
3.50 
3.52 
3.53 
3.54 

.fm2 
0 Haestad 

Flow 
Area 
(ff) 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

Methods, lnc. 

Wetted 
Perimeter 

(fi) 

33.67 

TOP 
Width 
(fi) 

33.00 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 

. 33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 

37 Bmokside 

33.00 
33.00 
33.00 
33.00 
33.00 
33.M) 
33.00 
33.00 
33.W 
33.00 
33.00 
33.w 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 
33.00 
33.W 
33.00 
33.W 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 
33.00 
33.00 
33.00 
33.00 
33.W 
33.W 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.00 
33.W 
33.00 
33.00 

CMX Group 
Road 

Project Enginwr: C m  
Inc. FlcwMaster 6.0 (61 4e] 

Waterbuly. CT067DB USA (2m) 755-1666 Page 3 of 5 



n v v ~ w n ~ c  LU~HL KU. WI PLOW @ TOP OF 4" CURB 
Rating Table for Irregular Channel 

-1 Width Fldw 
Area 
(*) 

5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 

Welted 
Perimeter 

(fl) 

33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 
33.67 

0.01 97W 

Project Engineer: CMX 
C:\haestad\fmwUvondalel .fmZ CMX G r ~ p  Inc. FlowMaster 6.0 161481 
0711901 09:25:29AM 0 Haestad Methods. Inc. 37 Brwkside Road Waterbury. CTO67Dg USA (203) 755.1666 Page 4 of 5 

22.47 4.13 5.4 33.67 33.W 



I Rating Table forirrpnllll+ Channel 

Project Engineer: C m  
c:\haestadumw\av~dalel .fm2 CMX Group Inc. FlowMaster vG.0 [614eJ 
0711W1 (19:25:29 AM @ Haestad Methods. lnc. 37 Brmbide Road Waterbury. CT C 6 i m  USA (2m) 7561666 Page 5 of 5 

Slope 
(m) 

0.019800 
O.Ol99M) 

O.OM000 

DWarge 
(as) 

22.53 
2259 
22.U 

Velocity 
(fi) 

4.14 
4.15 
4.16 

Flow 
Area 
(w 

5.4 
5.4 
5.4 

Wetted 
Perimeter 

(n) 
33.67 
33.67 
33.67 

Top 
Width 

(n) 
33.W 
33.M) 
33.W 



AVONDALE LOCAL RD. WI 4" CURB 8 FLOW TO RMI LINE 
Worksheet for Irregular Channel 

1 
Proled Description 

Worksheet AVONDALE LOCAL 
Flow Element lneguiar Channel 

I 
Method Manning's Formula 
Solve Fa Discharge 

- Input Data 

1 o m  
C U M  Roughness MeUlod Imp-wed Lottefs Method 
Open Channel WeigMing Method lmpaved Ldtefs Memad 
Closed Channel Weiphting MeUK Hwtm's Method 

Results 

I Mannings Cmcient  0.016 
ElevaSon Range 100.00 to I 00.44 
Dlsdrarge 9.84 ofs 

I Flow Area 10.1 fl= 
Wetted Perimeter 50.67 fl 
Top W&h 50.00 fl 
Actual Depth 0.44 fl 
C W  Elevation 100.33 fl I Critical Slope 0.W75M WR 
VeloCay 0.98 Rls 

I VeloCay Head 0.01 f l  
S m  Energy 1W.45 fl 
Froude Number 0.38 
Flow Type Subcntical 

I Rounhness Seaments 

Start End Manninps 
S m n  Station Coaffident 

I OW7W 0+50.W 0.025 

Natural Channel Points 

Pro* Engineer: CMX 
c : ~ m w \ a w n d a l e l  .fm2 CMX Gmup inc. F&$v~.o [614e] 

I QXWX 02:P:32 PM 0 Haestad Methods. lno. 37 Brmks i i  Road Waterbuw. CT OGXXI USA (m) 735-1633 Page 1 of 2 



AVONDALE LOCAL RD. W14" CURB 8 FLOW TO R/W LINE 
Worksheet for Irregular Channel 

I 
N o h :  AVONDALE LOCAL ROAD WFLOW @ TOP OF 4" CURB. 

t Pmiea Engineer: CMX 

c:vlae=e&aVtm&wmdalel fm2 CMX Group Inc. FkwMasfef 6.0 [614e] 

I CQCWX 02:P:32 PM 0 Haestad Memods. lno. 37 Brmkside Road Waterbury, CT067a( USA (m) 7561666 Page 2 of 2 



AVONDALE LOCAL RD. WI 4" CURB 8 FLOW TO RMI LINE 
Cross Section for Irregular Channel 

Prow Description 

Wwksheet AVONDALE LOCAL 

Flow Element lrrepular Channel 
Memod Manning's Formuls 
Solve For Discharoe 

Sectm Data 

Mannings Coefficient 0.016 

slope ' 0.WIWO m 
Water Surface Elevation 100.44 ft 
EWakm Range 1W.Wta 100.44 
Discharge 9.84 cfs 

v : l o . o h  
H:l 
NTS 

P W  Engineer CMX 
c : v l a ~ ~ n d a l e l  .fm2 CMX Gravp Inc. FlowMaster vG.0 [614ej 
081C6r02 02:26:aD PM @ Haestad Memods, lnC. 37 Brookside Road Waterbury, CT OGIC8 USA (203) 751666 Page 1 of 1 



AVONDALE LOCAL RD. WI 4" CURB & FLOW TO RNV LINE 
Rating Table for Irregular Channel 

Project Description 

Worksheet AVONDALE LOCAL 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

lnout Data . - 

Water Surface Elevatio 100.44 fl 

Options 

Current Roughness Method mproved Lotteh Method 
Open Channei Weighting Memo mproved Lotteh Melhod 
Closed Channel Weighting Met Horlon's Method 

Attribute Minimum Maximum increment 

Slope (Wft) 0.001000 ~ 2 0 0 0 0  0 000100 

. . 
Project Engineer: CMX 

c:\haestad\fmw\avondaiel .fm2 CMX Group I~c.  FlowMaster 6 . 0  [614e] 
09105102 02:31:08 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 4 

Slope 
(Wfl) 

Flow 
Area 
Iff) 

Discharge 
(ds) 

Wetted 
Perimeter 

ffl) 

Velocity 
(WS) 

TOP 
Width 
(fl) 



AVONDALE LOCAL RD. W1 4" CURB & FLOW TO R/W LINE 
Rating Table for Irregular Channel 

: I I 
c:\haestad\frnw\avondalel 
09/05/02 

Project Engineer: CMX 
.h2 CMX ~ m u p  Inc. FlowMaster 6 . 0  [614e] 

02:31:08 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury. CT06708 USA (203) 755-1666 Page 2 of 4 

Slope 
(m) 

0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 
0.005900 
0.006000 
0.006100 
0.006200 
0.006300 
0.006400 
0.006500 
0.006600 
0.006700 
0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.0081 00 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 
L _ -  

Discharge 
(CfS) 

20.41 
20.64 
20.88 
21.11 
21.33 
21.56 
21.78 
22.00 
22.22 
22.44 
22.66 
22.87 
23.08 
23.29 
23.49 
23.70 
23.90 
24.10 
24.30 
24.50 
24.70 
24.90 
25.09 
25.28 
25.47 
25.66 
25.85 
26.04 
26.22 
26.41 
26.59 
26.77 
26.95 
27.13 
27.31 
27.48 
27.66 
27.83 
28.01 
28.18 
28.35 
28.52 
28.69 
28.86 
29.03 
29.19 
29.36 
29.52 
29.69 
29.85 
30.01 
30.17 
30.33 

Flow 
Area 
(fi? 

10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

Velocity 
(fvs) 

2.03 
2.05 
2.08 
2.10 
2.12 
2.14 
2.17 
2.19 
2.21 
2.23 
2.25 
2.27 
2.30 
2.32 
2.34 
2.36 
2.38 
2.40 
2.42 
2.44 
2.46 
2.48 
2.50 
2.51 
2.53 
2.55 
2.57 
2.59 
2.61 
2.63 
2.64 
2.66 
2.68 
2.70 
2.72 
2.73 
2.75 
2.77 
2.79 
2.80 
2.82 
2.84 
2.85 
2.87 
2.89 
2.90 
2.92 
2.94 
2.95 
2.97 
2.98 
3.00 
3.02 

Wetted 
Perimeter 

(fi) 

50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 

TOP 
Width 

(fi) 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.W 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 



AVONDALE LOCAL RD. WI 4" CURB & FLOW TO RNV LINE 
Rating Table for Irregular Channel 

Project Engineer: CMX 
c:!haestad\fmw\avondalel .fm2 CMX Group Inc. FlowMaster v6.0 [614ej 
09/05/02 02:31:08 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 3 of 4 

Welted 
Perimeter 

(ft) 

50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 - 

Slope 
(wft) 

0.009600 
0.009700 
0.009800 
0.009900 
0.010000 
0.010100 
0.010200 
0.010300 
0.010400 
0.010500 
0.010600 
0.010700 
0.010800 
0.010900 
0.01 1000 
0.011100 
0.011200 
0.011300 
0.011400 
0.011500 
0.011600 
0.011700 
0.011800 
0.011900 
0:012000 
0.012100 
0.012200 
0.012300 
0.012400 
0.012500 
0.012600 
0.012700 
0.012800 
0.012900 
0.013000 
0.013100 
0.013200 
0.013300 
0.013400 
0.013500 
0.01 3600 
0.013700 
0.013800 
0.013900 
0.014000 
0.014100 
0.014200 
0.014300 
0.014400 
0.014500 
0.014600 
0.014700 
0.014800 

-- -~ 

Velocity 
(fflS) 

3.03 
3.05 
3.06 
3.06 
3.09 
3.11 
3.13 
3.14 
3.16 
3.17 
3.19 
3.20 
3.22 
3.23 
3.25 
3.26 
3.28 
3.29 
3.30 
3.32 
3.33 
3.35 
3.36 
3.38 
3.39 
3.40 
3.42 
3.43 
3.45 
3.46 
3.47 
3.49 
3.50 
3.52 
3.53 
3.54 
3.56 
3.57 
3.56 
3.60 
3.61 
3.62 
3.64 
3.65 
3.66 
3.66 
3.69 
3.70 
3.71 
3.73 
3.74 
3.75 
3.77 

TOP 
WidUl 
(fl) 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

Discharge 
(Cfs) 

30.49 
30.65 
30.81 
30.96 
31.12 
31.27 
31.43 
31.58 
31.74 
31.89 
32.04 
32.19 
32.34 
32.49 
32.64 
32.79 
32.93 
33.08 
33.23 
33.37 
33.52 
33.66 
33.80 
33.95 
34.09 
34.23 
34.37 
34.51 
34.65 
34.79 
34.93 
35.07 
35.21 
35.34 
35.48 
35.62 
35.75 
35.89 
36.02 
36.16 
36.29 
36.42 
36.56 
36.69 
36.82 
36.95 
37.08 
37.21 
37.34 
37.47 
37.60 
37.73 
37.86 

Flow 
Area 
(ff) 

10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
l0:l 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 



AVONDALE LOCAL RD. WI 4" CURB & FLOW TO W LINE 
Rating Table for Irregular Channel 

Project Engineer: CMX 
c:vlaestad\fmw\avondalel .fm2 CMX Group Inc. FlowMaster 6 . 0  [614e] 
09105102 02:31:08 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbu~y. CT 06708 USA (203) 755-1666 Page 4 of 4 

Flow 
Area 
(F) 

10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 
10.1 

Velocity 
(ftls) 

3.78 
3.79 
3.80 
3.82 
3.83 
3.84 
3.85 
3.87 
3.88 
3.89 
3.90 
3.91 
3.93 
3.94 
3.95 

' 3.96 
3.98 
3.99 
4.00 
4.01 
4.02 
4.04 
4.05 
4.06 
4.07 
4.08 
4.09 
4.1 1 
4.12 
4.13 
4.14 
4.15 
4.16 
4.18 
4.19 
4.20 
4.21 
4.22 
4.23 
4.24 
4.25 
4.27 
4.28 
4.29 
4.30 
4.31 
4.32 
4.33 
4.34 
4.35 
4.37 
4.38 

Slope 
(ftlfl) 

0.014900 
0.015000 
0.015100 
0.015200 
0.015300 
0.015400 
0.015500 
0.015600 
0.01 5700 
0.015800 
0.01 5900 
0.016000 
0.016100 
0.016200 
0.016300 
0.016400 
0.016500 
0.016600 
0.016700 
0.016800 
0.016900 
0.017000 
0.017100 
0.017200 
0.017300 
0.017400 
0.017500 
0.017600 
0.017700 
0.017800 
0.017900 
0.018000 
0.018100 
0.018200 
0.018300 
0.01 8400 
0.018500 
0.018600 
0.01 8700 
0.018800 
0.018900 
0.019000 
0.019100 
0.019200 
0.019300 
0.019400 
0.019500 
0.019600 
0.019700 
0.019800 
0.019900 
0.020000 

Discharge 
(cfs) 

37.99 
38.1 1 
38.24 
38.37 
38.49 
38.62 
38.74 
38.87 
38.99 
39.12 
39.24 
39.36 
39.49 
39.61 
39.73 
39.85 
39.97 
40.09 
40.22 
40.34 
40.46 
40.57 
40.89 
40.81 
40.93 
41.05 
41.17 
41.28 
41.40 
41.52 
41.63 
41.75 
41.87 
41.98 
42.10 
42.21 
42.33 
42.44 
42.56 
42.67 
42.78 
42.90 
43.01 
43.12 
43.23 
43.34 
43.46 
43.57 
43.68 
43.79 
43.90 
44.01 

Wetted 
Perimeter 

(R) 

50.67 
50.67 
50.67 
50.67 
50.67 
50.87 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.87 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.67 
50.87 
50.67 
50.67 
50.67 
50.67 

TOP 
Width 
(n) 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 





n v w m u * L e  LUGAL KD. WlFLOW @ TOP OF 6" CURB 
Worksheet for Irregular Channel 

Pmject Description 

Worksheet AVONDALE LOCAL 
F l w  Element 
MeLhod 
Solve For 

Irregular Channel 
Manning's Formula 
Discharge 

Input Data 

Slow O.WIWO nm 
Water Surface Elevat~on . lW.M R 

Onilnns 

Current Rarghness Method lmpmved Ldtets Method 
Open Channel Weighting Method Improved W s  Method 
Closed Channel Weighting Methc Hortcn's Method 

Rewrffi 

Mannings Coefficient 0.015 
Elevation Range 1 W.W to lW.65 
Discharge 16.53 cfa 
F i w  Area 11.4 R 
Wetled Perimeter 36.01 R 
Top Width 35.W R 
Adual Depm 0.50 R 
C~itical Elevation 100.37 R 
Critical Slope 0.005857 nm 
Velocity 1.45 ff/s 
Velocity Head 0.03 R 
Specific Energy 100.53 R 
Fmude Number 0.45 
F l w  Type Subcritical 

- - -- 

Roughness Segments 

Statt End Mannlngs 
Sfation S W n  Cwfticient 

Natural Channel Points 

Station Elevation 
[ft, Iftl 

c:\haestad\fmw\avondale.fmZ CMX Group Inc. FiwNaster 6.0 (61 4 4  
07/19101 53:43:43AM 0 Haestad Methods, lno. 37 Ermkskle Road Walerbu~y, CT- USA (203) 7551666 Page 1 of 2 



AVUNUALE LOCAL RD. WIFLOW @ TOP OF 6" CURB 
Worksheet for Irregular Channel 

Ndes: AVONDALE LOCAL ROAD WlFLOW Q TOP OF 4" CURB. 

Prqact Engineel: CMX 
o:Ua~mw\awndaIe.fm2 CMX Group In r  FlawMaster v6.0 1614el 
07119rD1 05:43:43 AM O Haestad Methods, lnc. 37 Brwbide Road Waterbury. CT 067DS USA (ZU) 7561666 Page 2 of 2 



n v w N u n L c  LUGAL KU. WIFLOW @ TOP OF 6" CURB 
Cross Section for Irregular Channel 

- 

Projed Description 

Worksheet AVONDALE LOCAL 
Irregular Channel 
Manning's Formula 
Digcharae - 

Section Data 

Manninss Cnefiicid 0.01 5 
Slope , 0.WIWO nm 
Water Surface Elevation lCQ.50 it 
ElRlaMon Range 1M).001olW.ffi ' 
Dlschawe 16.53 ds 

O+OO.OO 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 

v : 1 0 . 0 k  
H:1 
NTS 

Pr- Englneer CMX 
CMX G ~ O U D  Inc FlawMaster v6 0 1614el . . 

0711901 0B:40:44 AM 0 Haestad Methods, lnc. 37 Brookside Road ~aterbu~y.  CT 0670B USA (2m) 7561666 Page 1 of 1 



I 
AVONDALE LOCAL RD. WIFLOW @ TOP OF 6 CURB 

Rating Table for Irregular Channel 

I Project Description 

Worksheet AVONDALE LOCAL 
Flow Element Irregular Channel 

E Method Manning's Formula 
Solve For Discharge 

I Input Data 

Water Surface Elevatlo 100.50 R 

I Options 

Current Roughness Method mproved Loltel's Method 
Open Channel Weighting Metho mproved Loners Method 1 Closed Channel Weighting Met Horton's Method 

Anribute Minimum Maximum Increment 

I Slope (m) 0.001000 0.020000 .0.000100 

I 
I 
I 
I 
1 
8 
I 
8 
I 
I 
k ;I c:\haestad\fmw\avondale.fm2 CMX Group Inc. FlowMaster v6.0 [614e] 

07/19/01 08:48:58 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 4 

I 

Slope 
(m) 

0.001000 
0.001 100 
0.001200 
0.001300 
0.001400 
0.001500 
0.001600 
0.001700 

0.001800 
0.001900 
0.002000 
0.002100 
0.002200 

0.002300 
0.002400 
0.002500 

0.002600 
0.002700 

0.002800 
0.002900 

0.003000 
0.0031 00 
0.003200 

0.003300 
0.003400 
0.003500 

0.003600 
0.003700 
0.003800 

0.003900 

0.004000 
0.0041 00 
0.004200 - .... .. . . . . 

Discharge 
(as) 

16.53 
17.34 
18.11 
18.85 
19.56 
20.24 
20.91 
21.55 
22.18 
22.78 

23.37 
23.95 
24.52 
25.07 

25.61 
26.13 

26.65 
27.16 

27.66 
28.15 
28.63 
29.10 
29.57 

30.03 
30.48 
30.92 

31.36 
31.79 
32.22 

32.64 
33.06 
33.47 

33.87 
. - . . . - 

TOP 
Width 

(ft) 

35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 

35.00 
35.00 
35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 - 

Velocity 
(NS) 

1.45 
1.52 
1.59 

1.66 
1.72 
1.78 
1.84 

1.89 
1.95 
2.00 
2.05 
2.11 
2.16 

2.20 
2.25 

, 2.30 . 2.34 
2.39 

2.43 
2.47 

2.52 
2.56 

2.60 
2.64 
2.68 

2.72 
2.76 

2.79 
2.83 
2.87 

2.91 
2.94 
2.98 

.. 

Project Engineer: CMX 

Flow 
Area 
(n) 

11.4 
11.4 
11.4 

11.4 
11.4 
11.4 

11.4 
11.4 
11.4 
11.4 
11.4 
11.4 
11.4 

11.4 
11.4 
11.4 

11.4 
11.4 

11.4 
11.4 

11.4 
11.4 

11.4 
11.4 

11.4 
11.4 
11.4 
11.4 
11.4 

11.4 

11.4 
11.4 

11.4 
. 

Welted 
Perimeter 

(R) 

36.01 
36.01 
36.01 
36.01 
38.01 
36.01 
36.01 
36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 
36.01 
36.01 
36.01 

36.01 

36.01 
36.01 
36.01 -- .. . . 



AVONDALE LOCAL RD. W/FLOW @ TOP OF 6 CURB 
Rating Table for Irregular Channel 

Project Engineer: CMX 
FlowMaster v6.0 [614e] 

Page 2 of 4 

I 
I 
I 
I 
I 
i 
I: 
I 
1 
I 
1 
1 
I 
j 

I 
I 
I Inc. 

Waterbury. CT 06708 USA (203) 755 

Slope 
(fun) 

0.004300 
0.004400 

0.004500 

0.004600 

0.004700 

0.004800 
0.004900 
0.005000 

0.005100 
0.005200 

0.005300 

0.005400 
0.005500 
0.005600 

0.005700 
0.005800 
0.005900 

0.006000 

0.006100 
0.006200 
0.006300 

0.006400 
0.006500 
0.006600 
0.006700 
0.006800 
0.006900 
0.007000 
0.0071 00 
0.007200 
0.007300 

0.007400 
0.007500 
0.007600 

0.007700 
0.007800 
0.007900 

0.008000 
0.008100 

0.008200 
0.008300 
0.008400 

0.008500 
0.008600 
0.008700 

0.008800 

0.008900 
0.009000 

0.009100 

0.009200 
0.009300 
0.009400 
0.009500 

.. .. 

07119101 

Discharge 
(cfs) 

34.27 
34.67 

35.06 

35.45 

35.83 
36.21 

36.59 
36.98 
37.33 

37.69 

38.05 
38.41 
38.76 

39.11 
39.46 

39.81 
40.15 
40.49 

40.82 
41.16 
41.49 

41.81 
42.14 
42.46 
42.78 
43.10 
43.42 
43.73 
44.04 
44.35 
44.66 

44.96 
45.26 

45.57 
45.86 
46.16 

46.46 
46.75 

47.04 
47.33 
47.62 

47.90 
48.19 
48.47 

48.75 
49.03 
49.31 

49.59 

49.86 

50.13 
50.40 
50.66 
50.94 

. . 

c:\haestad\frnw\avondale,fm2 
08:48:58 AM 

Velocity 
(WS) 

3.01 

3.05 

3.08 
3.12 

3.15 
, 3.18 

3.22 

3.25 
3.28 

3.31 

3.35 
3.38 
3.41 

3.44 
3.47 

3.50 
3.53 
3.56 

3.59 
3.62 
3.65 

3.66 
3.70 
3.73 
3.76 
3.79 
3.82 
3.84 

3.87 
3.90 
3.93 

3.95 
3.98 
4.01 

4.03 
4.06 

4.08 
4.11 
4.14 

4.16 
4.19 

4.21 
4.24 
4.26 
4.29 

4.31 
4.33 

4.36 

4.38 
4.41 

4.43 
4.45 
4.48 

0 Haestad 

Flow 
Area 
(F) 

11.4 
11.4 

11.4 

11.4 

11.4 

11.4 
11.4 

11.4 
11.4 
11.4 

11.4 

11.4 
11.4 
11.4 

11.4 
11.4 

11.4 
11.4 

11.4 
11.4 
11.4 
11.4 

11.4 
11.4 
11.4 

11.4 
11.4 
11.4 
11.4 

11.4 
11.4 
11.4 
11.4 

11.4 

11.4 
11.4 
11.4 

11.4 
11.4 
11.4 
11.4 

11.4 
11.4 

11.4 
11.4 
11.4 

11.4 
11.4 

11.4 

11.4 
11.4 
11.4 
11.4 

Methods. Inc. 

Wetted 
Perimeter 

(fi) 

36.01 
36.01 

36.01 

36.01 

36.01 

36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 

36.01 
36.01 

36.01 
36.01 
36.01 

.~~ 

37 Brookside 

Top 
Width 
(fi) 

35.00 

35.00 
35.00 

35.00 

35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 

35.00 
35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 

35.00 
35.00 

35.00 
35.00 

-. 

CMX Group 
Road 



AVONDALE LOCAL RD. WJFLOW @ TOP OF 6 CURB 
Rating Table for Irregular Channel 

iaestad Meth 

Slope 
(We) 

ods. Inc. 3i 

Project Engineer: CMX 
FlowMaster v6.0 [614e] 

JSA (203) 755-1666 Page 3 014 

Discharge 
(cfs) 

36.01 

36.01 

36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 

36.01 
36.01 

36.01 

36.01 

36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 
36.01 
36.01 
36.01 

36.01 
36.01 
36.01 
36.01 

36.01 
36.01 
36.01 

36.01 

36.01 
36.01 
36.01 

36.01 

36.01 
36.01 
36.01 
36.01 
36.01 

~. 

' Brookside 

Wetted 
Perimeter 

Ifl) 

Velocity 
(WS) 

Top 
Width 

ifl) 

35.00 
35.00 

35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 
35.00 

35.00 
35.00 

35.00 
35.00 
35.00 
35.00 

CMX Group 
Road 

Flow 
Area 
(R) 

Inc. 
Waterbury. CT 



AVONDALE LOCAL RD. WIFLOW @ TOP OF 6 CURB 
Rating Table for Irregular Channel 

Project Engineer: CMX 
c:\haestad\fmw\avondale.fm2 CMX Group Inc. FlowMaster v6.0 [514e] 
07/19/01 08:48:58 AM 0 Haestad Methods. Inc. 37 Brookside Road Walerbury. CT 06708 USA (203) 755-1666 Page 4 of 4 



AVONDALE LOCAL RD. WI 6 CURB & FLOW TO RNV LINE 
Worksheet for Irregular Channel 

Projed Description 

Worksheet AVONDALE LOCAL 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 

Slope 0.001000 Wfl 
Water Surface Elevatlo 100.61 fl 

ODtions 

Current Roughness Method mpmved Lolleh Method 
Open Channel Weighting Metho mpmved Lolleh Method 
Closed Channel Weighting Met Horlon's Method 

Results 

Mannings Coefficient 0.016 
ElevaUon Range 100.00 lo 100.61 
Discharge 22.47 cfs 
Flow AIea 16.4 flz 
Welled Perimeter 50.30 fl 
Top Width 49.45 fl 
Actual Depth 0.61 fl 
Critical Elevation 100.41 f l  
Critical Slope 0.006456 Wfl 
Velocity 1.37 Ws 
Velocity Head 0.03 fl 
Specific Energy 100.64 fl 
Froude Number 0.42 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO.OO 0+03.00 0.025 
0+03.00 0+47.00 0.015 
0+47.00 0+50.00 0.025 

Natural Channel Points 

Station Elevation 
(fl) Ifl) 

Projed Engineer: CMX 
c:\haestad\fmw\avondalel .fm2 CMX Group Inc. FlowMaster v6.0 [614e] 
09/05/02 02:50:01 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



I AVONDALE LOCAL RD. WI 6 CURB & FLOW TO R/W LINE 
Worksheet for Irregular Channel 

I Notes AVONDALE LOCAL ROAD WlFLOW @ TOP OF 6" CURB 

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

I Project Engineer: CMX 
c:\haestad\hnw\avondalel.fm2 CMX Group Inc. FlowMaster v6.0 [614e] 
09/05/02 02:50:01 PM @ Haestad Methods. lnC. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



AVONDALE LOCAL RD. WI 6 CURB & FLOW TO RNV LINE 
Cross Section for lrregular Channel 

Proiect DescriDtlon 

Worksheet AVONDALE LOCAL 
Flow Element Irregular Channel 
Meffiod Manning's Formula 
Solve For Discharge 

SecUon Data 

Mannlngs Coefflclent 0.016 
Slope O.OOIOOO ft/ft 
Water Surface Elevatio 100.61 R 
ElevaUon Range 100.00 to 100.61 
Discharge 22.47 cfs 

v : l 0 . 0 L  
H:l 
NTS 



@, AVONDALE LOCAL RD. W1 6 CI JRB & FLOW TO RNV LINE 
Rating Table for Irregular Channel 

t Project Descriptlon 
7 

Worksheet AVONDALE LOCAL 

1 Flow Element irregular Channel 
Method Mannmg's Formula 
Solve For Discharge 

I, 
Water Surface Elevatio 100.61 fl 

I Input Data 

rs - 7 . -  - 

Current Roughness Method mproved Lottees Method 

I. Open Channel WeighUng Metho mproved Lotteh Method 
Closed Channel Weighting Met Horton's Method 

- Attribute Mlnimum Maximum Increment 

Slope (WR) 0.001000 0.020000 0.000100 

Project Engineer: CMX 3 c:haestad\fmwkvondaiel ,fm2 CMX Group Inc. FlowMaster v6.0 [614e] 
09/05/02 02:51:49 PM @ Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 7551666 Page 1 of 4 

Flow 
Area 
(R") 

16.4 

Wetted 
Perimeter 

(fl) 

50.30 
I Top 

Width 
(n) 
49.45 

Slope 
(We) 

0.001000 

Discharge 
(a) 

22.47 

Velocity 
(WS) 

1.37 



AVONDALE LOCAL RD. W/ 6 CURB & FLOW TO RMI LINE 
Rating Table for Irregular Channel 

c:\haestad\hnw\avondalel .fm2 
09/05/02 02:51:49 PM O Haestad Methods. lnc. 

Wetted 
Perimeter 

(H) 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

.- 

Flow 
Area 
(ff) 

18.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
18.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 

- 

Slope 
(fvft) 

0.004300 
0.004400 
0.004500 
0.004600 
0.004700 
0.004800 
0.004900 
0.005000 
0.005100 
0.005200 
0.005300 
0.005400 
0.005500 
0.005600 
0.005700 
0.005800 
0.005900 
0.006000 
0.006100 
0.006200 
0.006300 
0.006400 
0.006500 
0.006600 
0.006700 
0.006800 
0.006900 
0.007000 
0.007100 
0.007200 
0.007300 
0.007400 
0.007500 
0.007600 
0.007700 
0.007800 
0.007900 
0.008000 
0.008100 
0.008200 
0.008300 
0.008400 
0.008500 
0.008600 
0.008700 
0.008800 
0.008900 
0.009000 
0.009100 
0.009200 
0.009300 
0.009400 
0.009500 

Project Engineer: CMX 
CMX Group Inc. FlowMaster v6.0 [614e] 

37 Brookside Road Waterbury. CT 05708 USA (203) 755-1666 Page 2 of 4 

TOP 
Width 

(fl) 

49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 

. 

Discharge 
(cfs) 

46.58 
47.12 
47.66 
48.18 
48.70 
49.22 
49.73 
50.23 
50.73 
51.23 
51.72 
52.20 
52.69 
53.16 
53.63 
54.10 
54.57 
55.03 
55.48 
55.94 
56.39 
56.83 
57.28 
57.71 
58.15 
58.58 
59.01 
59.44 
59.86 
60.28 
60.70 
61.11 
61.52 
61.93 
62.34 
62.74 
63.14 
63.54 
63.94 
64.33 
64.72 
65.11 
65.50 
65.88 
66.26 
66.64 
67.02 
67.40 
67.77 
88.14 
68.51 
68.88 
69.24 

Velocity 
(Ws) 

2.84 
2.88 
2.91 
2.94 
2.97 
3.00 
3.04 
3.07 
3.10 
3.13 
3.16 
3.19 
3.22 
3.24 
3.27 
3.30 
3.33 
3.36 
3.39 
3.41 
3.44 
3.47 
3.50 
3.52 
3.55 
3.58 
3.60 
3.63 
3.65 
3.68 
3.70 
3.73 
3.75 
3.78 
3.80 
3.83 
3.85 
3.88 
3.90 
3.93 
3.95 
3.97 
4.00 
4.02 
4.04 
4.07 
4.09 
4.11 
4.14 
4.16 
4.18 
4.20 
4.23 



AVONDALE LOCAL RD. WI 6 CURB & FLOW TO R/W LINE 
Rating Table for Irregular Channel 

Top 
Width 

(fit 

49.45 
49.45 

49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 

49.45 -- 
Project Engineer: CMX 

Inc. FlowMaster v6.0 [614e] 
Waterbury. CT 06708 USA (203) 755-1666 Page 3 of 4 

I c:\haestad\hnw\avondalel .fm2 CMX Group 
09/05/02 02:51:49 PM 0 Haestad Methods, Inc. 37 Brookside Road 

Flow 
Area 
(w) 

16.4 

16.4 

16.4 
16.4 

16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 

16.4 
16.4 
16.4 

16.4 

Velocity 
(Ws) 

4.25 
4.27 

4.29 
4.31 

4.34 
4.36 
4.38 
4.40 
4.42 

4.44 
4.46 
4.48 
4.51 

4.53 
4.55 
4.57 
4.59 
4.61 

4.63 
4.65 
4.67 
4.69 
4.71 
4.73 
4.75 
4.77 
4.79 
4.81 
4.83 
4.85 
4.87 
4.89 
4.91 
4.92 

4.94 
4.96 
4.98 
5.00 

5.02 
5.04 
5.06 
5.07 
5.09 

5.11 
5.13 
5.15 
5.17 

5.18 
5.20 

5.22 
5.24 
5.26 

5.27 -~ 

Slope 
(ft/R) 

0.009600 
0.009700 

0.009800 

0.009900 

0.010000 
0.010100 
0.010200 
0.010300 
O.OlMO0 
0.010500 

0.010600 
0.010700 
0.010800 
0.010900 

0.011000 
0.011100 
0.011200 
0.011300 
0.01 1400 
0.01 1500 
0.01 1600 

0.01 1700 
0.01 1800 
0.01 1900 
0.012000 

0.012100 
0.012200 
0.01 2300 
0.012400 
0.012500 
0.012600 
0.012700 
0.012800 

0.012900 
0.013000 
0.013100 
0.013200 

0.013300 
0.013400 
0.013500 
0.013600 

0.013700 
0.013800 
0.013900 
0.014WO 
0.014100 
0.014200 

0.014300 
0.014400 

0.014500 
0.014600 
0.014700 

0.014800 
-. 

Wetted 
Perimeter 

(n) 

50.30 

50.30 

50.30 

50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 

50.30 
50.30 
50.30 

50.30 

Discharge 
(-1 

69.61 

69.97 

70.33 

70.68 
71.04 
71.40 
71.75 

72.10 
72.46 
72.80 
73.14 

73.49 
73.83 
74.17 
74.51 
74.85 
75.18 

75.52 
75.85 
76.18 
76.51 
76.84 
77.17 

77.50 
77.82 
78.15 
78.47 
78.79 
79.1 1 
79.43 
79.74 
80.06 
80.37 
80.69 

81.00 
81.31 
81.62 

81.93 
82.24 
82.54 
82.85 

83.15 
83.45 
83.76 
84.06 
84.36 
84.66 
84.95 
85.25 

85.54 
85.84 
86.13 

86.43 



AVONDALE LOCAL RD. W1 6 CURB & FLOW TO R/W LINE 
Rating Table for Irregular Channel 

Pmjed Engineer: CMX 
c:\haestad\fmw\avondalel . h 2  CMX Group Inc. FlowMaster v6.0 [614e] 
09105102 02:51:49 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbuw, CT 06708 USA (203) 755-1666 Page 4 of 4 

I 

Slope 
(rvtt) 

0.014900 
0.015000 

0.015100 
0.015200 

0.015300 
0.015400 

.0.015500 
0.015600 
0.015700 

0.015800 
0.015900 
0.016000 

0.016100 
0.016200 
0.016300 
0.016400 

0.016500 
0.016600 
0.016700 
0.016800 
0.016900 
0.017000 
0.017100 
0.017200 
0.017300 
0.017400 
0.017500 
0.017600 
0.017700 
0.017800 
0.017900 

0.018000 
0.018100 
0.018200 
0.018300 

0.018400 
0.018500 
0.018600 
0.018700 
0.018800 
0.018900 
0.019000 
0.019100 

0.019200 
0.019300 
0.019400 

0.019500 
0.019600 
0.019700 

0.019800 
0.019900 

0.020000 

Discharge 
(cfs) 

86.72 
87.01 

87.30 
87.59 

87.87 
88.16 

88.45 
88.73 
89.01 

89.30 
89.58 
89.86 

90.14 
90.42 
90.70 

90.98 
91.25 
91.53 
91.81 

92.08 
92.35 
92.63 
92.90 
93.17 
93.44 
93.71 
93.98 
94.25 
94.51 
94.78 

95.05 
95.31 
95.58 

95.84 
96.10 
96.36 
96.63 
96.89 
97.15 
97.41 
97.67 
97.92 
98.18 

98.44 
98.69 

98.95 
99.20 
99.46 

99.71 
99.96 

100.22 
100.47 

Flow 
Area 

16.4 

16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 
16.4 

16.4 
16.4 

16.4 
16.4 
16.4 

16.4 
16.4 
16.4 
16.4 

Velocity 
(WS) 

5.29 
5.31 

5.33 
5.35 
5.36 
5.38 
5.40 
5.42 

5.43 
5.45 
5.47 

5.48 
5.50 
5.52 

5.54 
5.55 

5.57 
5.59 

5.60 
5.62 
5.64 
5.65 
5.67 
5.69 
5.70 
5.72 
5.74 

5.75 
5.77 

5.78 
5.80 
5.82 

5.83 
5.85 
5.87 
5.88 
5.90 
5.91 
5.93 
5.94 

5.96 
5.98 
5.99 
6.01 

6.02 
6.04 

6.05 
6.07 
6.09 
6.10 
6.12 
6.13 

Wetted 
Perimeter 

(ft) 

50.30 
50.30 

50.30 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 

50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 

50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 
50.30 

50.30 
50.30 
50.30 

50.30 
50.30 
50.30 

50.30 
50.30 
50.30 
50.30 
50.30 

TOP 
Width 
(fi) 

49.45 
49.45 

49.45 
49.45 

49.45 
49.45 

49.45 
49.45 
49.45 
49.45 

49.45 
49.45 

49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 
49.45 

49.45 
49.45 
49.45 

49.45 
49.45 
49.45 

49.45 
49.45 
49.45 



October 14,2002 

Mr. David W. Fitzhugh, P.E. 
City Engineer 
CITY OF AVONDALE 
121 1 South Fourth Street 
Avondale, Arizona 85323 

RE: TRES RlOS LANDING -WAIVER REQUEST FOR STREET SLOPES 
(CMX Project No. 6125) 

Dear Dave: 

As required by the Development Services Department, Engineering Division, we hereby 
request a waiver for longitudinal street slopes less than 0.50%. In several locations 
throughout this site. we are utilizing 0.25% longitudinal grades with 0.30% to 0.35% 
grades at onsite valley gutters and knuckles. This design has been selected in part to 
avoid the need to import large volumes of fill material (after accounting for the shrinkage 
factors in the soils report). 

Onsite, Eliseo C. Felix Jr. Way has been set at 0.25% grades with 0.35% valley gutters. 
It parallels the Agua Fria River Levee, which runs at a substantially flatter grade than 
0.25%. Offsite, Dysart Road uses some 0.25% longitudinal grades due to a variety of 
drainage constraints. These grades are similar to designs we used earlier this year in 
Parcel 8 of the Coldwater Springs development, northeast of this project. 

If you have questions, or need additional information, please do not hesitate to call. 

Respectfully submitted, 

CMX GROUP INC. 

Delmar E. Fox, P.E. 
Project Manager 
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TABLE 4 
ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 

( I  0-Yr. & 100-Y r. Flow Dristribution) 

NOTE: (1) Flow Include 62 cfs Excess 100-Yr, 6-Hr Flow From Offsite 
Added Peak-to-Peak To Onsite Rational Method Q's. 

(2) Q's Based On Hydrograph Summations By HEC-1 Method 
With 100-Yr., BHr. Retention In Offsite Watershed &Zero Oufflow. 



Hydrologic Design Data Sheet  
Rational Method 

Sub-basin Label G 
Concentration Point 7 

DESIGN DATA 

Drainage Area 

Street Drainage Length 

Street Slope 

Average Velocity 

Street Tc 

Initial Lot Tc 

Total Tc 

b. 7 a acres 

1059.3 8 feet 

0.3 % 

109  fps 

I Lo .a 0 minutes 

1 0  minutes 

a b. a o minutes 

DESIGN CONDITIONS 



HYDROLOGiC DESIGN DATA SHEET 
RATIONAL METHOD 

DRAINAGE AREA 6 < H 

CONCENTRAmON POINT 8 

1 DESIGN DATA 

I .Drainage Area 1 1.03 acres 

1 
Oninage Length'(Area H Only) 27 0 feet 

Average Velocity ( & S Z  Only) 1 fps 

I Tc for Area kt 3 minutes. 

. 
I previous Tc to Point 7 26 12.0 minutes 

T O ~ I  TC 29 r ~ l  minutes 

I : DESIGN COMPUTATlONS 

I 
I 

f .' 

1 
1 

- 
Design Frequehcj 10 50 1 100 1- 
Precipitation P i  = < hour 1 I I 
Xme of ConcentTation TC 29 120 
RainfalI intensity i t  2.44 31L.lbl 3,71 
Runaff Coefficient ~1 tsbj- l b b  b by 
Peak  Discharge Qp = C'A = 1 1.1 t 6 ~  ~ ~ ~ 0 4  ( %917@ 



HYDROLOGIC DESIGN DATA SHE= 
RATIONAL METHOD 

DRAINAGE ARL $1 
C O N C ~ T I O N  POINT , . . 

3 

Tc far Area t-l 

I 
. 

previous Tc to Point B 17 1 ' 1  3 minutes - 
T O ~ I  TC 20- '43  rninufe~ 

1 - DESIGN cOMPUTA~ONS 

I Design Frequency I 10 50 1 100 i. 
I Precipitation PI = 1 hour I 1 

1 
C 
I , - ,  ' 

I 

Time of Cancentrotion Tc 

Rainfall lntensW i 

Runoff Coefficient C 

201LJ3 

Peak Discbarge Qp = ci = ) I $03 

51 01 

1 6 3  

~ 3 1 ~ 1 %  1 ?,It%? 

3.17 

155- 
YdL7'z 

I bb 



a DESlGN DATA 

HYDROLOGlC DESlGN DATA SHEET 
RATIONAL METHOD 

. . 
AREa G , H, i 1 

CONCENTFtATION POINT 3 

Drainage Area - I L1177 acres 

Drainage Len@ '(Area 
~ $ 1  

Only) 540 feet 

Avenge v e i o c ~  (Areatl C 5 0n1y) 

61 TC for ~ r e a  14 

It 
. 

previous Tc to point a 2 6  1 2 0  minutes 

Toial Tc 3 2 I 23 minutes 

I - DESIGN COMPUTAnONS 

1-  

I FO R C t B  4 

I 

Precip'Won P I  = 1 hour I 
1 . 

I ' I 
Design Frequency 10 50 I I 0 0  1 

f .' 

I 
I 

'Time of Cancenh~on TC 

Rainfa11 Intensity i 

Runoff Coefficient c 

32tZO 

~ e z k  Discharge ~p = CiA = I 17,5$ 

3 
69 

3 ~ ~ 0 7  / 38~7% 

21~1) 
,55 

31219 
I b b  



HYDROLOGIC DESlGN DATA SHEET 
RATIONAL METHOD 

I 
DRAIELZOE& Cj TJ-IEU J 

CONCENTRArnON POINT 10 

4 DESIGN DATA 

.Drainage Area Il813Q acres 
.~ " 

(:;- ,:i 
Drainage Len@ '(Area . Only) 270 feet 

Avenge Velocity (&E! ci - " I Only) / fps 

Tc for Area 4 minutes. 

prsvious TC to point 9 3% rZO minutes 

3 5 12 0 minutes 

: 
precip'Wion P i  = 1 hour I I I I 

, 

'Time of Cdncenbian Tc 

RainfaII intensify i 

~ u n o f f  Coefficient c 

3 

Peak Discbarge Qp = C ' i  = 1 %1;99 q.97 1 L/cl%' 

3 , w  
1 b3 

2 . r 2 1 1  
155 

310; 
, t6 



I 
HYDROLOGIC DESIGN DATA SHEET 

.. ... I : - .  
RATIONAL MtrHOD 

DESfGN DATA 

Drainage ~ r ? a  231 - b b  acres 

Drainage Lengih(Area @ Only) 279 feet 

Average Veioc$' (&e2 ?(. Only) 1 5  fps 

Tc for Area K 3 10 minutes. 

. 
previous TC to point .I 0 3 G 2 0 minutes 

TOM TC 3 g12D minutes 

50 1 100 Design Frequency I 0  

Precipbtion PI = 1 hour I 
i : 'Time af Conentrz~on TC 3QSlZo 

3 , 3 3  

t9 
218.? 

b b  

fbinfalI Intensity 2.09 
Runoff Coe5cient C 

'-/gll? 1 5qt3b 
,s; 

Peak Discharge Qp = Ci = 
- 

(27 ; 2 ~  



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

I DESIGN DATA 

I .Drainage Area 163.1  acres 
I 

oninage ~ m @  (m L$  on^ '4- feet I L 4 H  
Only) Average Velocity (&a fPs 

I Tcfor Area C k l\4 4 minutss. 

I previous Tc to Point I 5 2 6  4 'd minutes 

I 
TofiI Tc 7,6 1 4 - 4  minutes 

DESIGN COMPUTATONS 

r - 

Design Frequency 1 50 1 ?OO i 
Precipwan PI = 1 hour I I I 

Tc 
- 

.Time of ~oncentmtion 
Ut'i'i 

Ru'nfalI intensity 3 b.% "Jg I 

Runoff Coefficient C (55 I 6 4  I b 3  
Peak Discharge Qp = CiA = 1 22-,13 37121p ~ ~ ‘ / I Z ~ I  - 

Fir C, L3. 



HYDROLOGIC DESIGN DATA SHEET 
R4TIONAL METHOD 

CONCENTRATION POINT 1 3 

DESlGN DATA 

Drainage Area 301 / /  acres 

Drainage Len@ (Area J 9 M Only) I D feet 

Average VelocQ (Arei! Only) 115 fps 

Tc for Area 3 ?M 3 r 00 rninuiss 

. 
Prsvious Tc to Point 3 3% 820 minutes 

r 

Design Frequency I 10 50 1 100 

Precip'Ration PI = 1 hour I 
Tc 

I- 
Y l * zo  

RainfalI intensity 1: 341 2t75 3#1(. - 
Runoff Coefficient c 155 b b  6 9  
Peak Discharge Qp = C'i = I 3x79 5rtcl5 I G G ~ ~ ~  - 



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

- 

DESIGN DATA 

I .Drainage Area 3s') L / q  acres 

I 
Drainage Length(Area b Only) 270 feet 

Average Velocity (Area 0 Only) / fps 

I TcfurArea fl 310d minutzs 

1 
- 

previous~cto point 13 - 'I I ~ Z D  minutes 

Toel TC 4 q. 23 minutes 

I - DESIGN COMPUTATIONS 

I Design Frequenci 10 50 1 100 
1 I 



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

DRAINAGE AREA 4 f h  rt) P 

CONCEXlRATlON POINT 16 

I DESlGN DATA 

I Drainage Area 38890 acres 

I 
D~inaqe Len@ '(Area F Only) 270 feet 

e 

Average VeIocQ (AT22 P Only) 1'3 fps 

I Tc for Area P 3 minuts. 

I 
. 

Previous Tc to Point /F 4+80 minutes 

I 
TOM TC L/7,ZD minutes 

DESIGN COMPUTANONS 

I 
1 -  

f 

Design Frequency I 10 50 1 100 r 
PrecipMon PI = 1 hour I I 

Tc Time of Concenirztion 

RainfaIl htensity i 

Runoff Coefficient C 

Peak Disdarge Qp = C i i  = - 

471 z~ 
2\97 ' l.,79 

,55 
2,5? 
tG6 

3$t$'D 4Lj,/7 1 77103 



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

1 DESIGN DATA 

I .Drainage Area yo1 - bF acres 

 raina age knm ( A I ~  ~ d -  only) '?Vo feet 
I 

Average Velocity (Area e+ Only) 115 fps 

I TC for Area Y 4 Zt 0 0 minutss. 

I 
. prsvious TC to point 1 G / Z minutes 

TOM Tc $0 ~2.0 minutes 

I - DESIGN COMPUTAT~ONS 

1 Design Frequency 10 50 I 100 1 
I Precip.Ration PI = 1 hour 1 I 

i : 'Time of Concenbtion TC /?at Z D  

I 
I 

Runoff Coefficient Gd 0 6 3  
Peak Discharge Qp = C'A = ) 3 8 ; ~ s  6Yl/c 1 7 6 # % 5  





m m m m m I I - = = = ~  
Scenario: ELISE0 C. FELIX S.D. WIHORIZONTAL ELIPITICAL PIPES 

Pipe Report 

Title: TRES RElOS LANDIN0 
h:\sfrnriaNra(iola..tm 

Label 

2 
P-3 
P-4 
P-5 
P.6 
P-8 

P r W  Ensimr: Sid Frazior 
91ulrPb#7 .a. ,*.,Ell 

Section 
Size 

30 inch 
30 inch 
42 inch 
34~53inch 
34x53 inch 
34x53inch 

Q 
(cfa) 

Z O O 0  
M . W  
35.33 
65.99 
65.99 
65.99 

Length 
L 

(ft) 

270.W 
270.00 
270.00 
270.W 
270.00 
354.59 

n 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

D.S. 
lnv. 
Elev. 
(ft) 

945.17 
944.67 
943.1 1 
942.74 
942.37 
941.90 

U.S. 
Inv. 
Elev. 
(ft) 

945.67 
945.17 
943.67 
943.11 
942.74 
942.37 

D.S. 
Cover 

(ft) 

1.95 
2.02 
1.82 
2.30 
2.24 
1.49 

U.S. 
Cover 

(ft) 

2.01 
1.95 
2.02 
2.49 
2.30 
2.24 

Out 
(ft) 

948.57 
947.93 
947.60 
946.68 
945.76 
944.51 

H.G.L.H.G.L. 
IN 
(ft) 

949.21 
948.57 
947.93 
947.60 
946.68 
945.76 

v 
Out 
(ftk) 

4.07 
4.07 
3.67 
6.47 
6.47 
6.71 

v 
In 

(W) 

4.07 
4.07 
3.67 
6.47 
6.47 
6.47 

Material 

Concrete 
Concrete 
Concrete 
Concrete 
Conmte 
Concrete 

Shapa 

Circular 
Circular 
Circular 
Horimntal Ellipse 
Horimntai Ellipse 
Holimntal Ellipse 

Dov.n&wam 
Node 

MH @. RANDY ST. 
C.B..@ HARRISON ST. 
C.B. @ OVERLIN LN. 
MH @. DAVIS LN. 
MH @ LOCUST LN 
OUTLET 

Upkeam 
Node 

C.B.@ DEE ST. 
MH @ RANDY ST. 
C.8. @ HARRISON ST. 
C.B. @. OVERLIN LN. 
MH @. DAViS LN. 
MH @ LOCUST LN 



Scenario: ELISE0 C. FELIX S.D. WlHORlZONTAL €LIPITICAL PIPES 

Inlet Report 

I T i  TRES REIOS LANDING P r W  Engineer: Sid Frazier 
h:kfrazi-.stm CMX Grwp Inc. StwmcAD "4.1 [428] 
1MXm 1 I :01:47 AM @ Haestad Methods, lnc. 37 Bmobide Road Wat&ry. CT 06708 USA +I-aC07551686 Page 1 of 1 

Label 

C.B.@ DEE ST. 
C.B. @ HARRISON ST. 
C.B. @ OVERLIN LN. 

Ground 
EkvaUon 

(ft) 

950.18 
949.19 
948.43 

Calculated 
Station 

(ft) 

17+0=5 
11+65 
8+95 

Set Rim 
Equal to 
Ground 

Elevation? 

true 
bue 
true 

Rim 
Elevation 

(I?) 

950.18 
949.19 
948.43 

Sump 
Elevation 

(ft) 

945.67 
943.67 
943.11 

Canyover 
Add'dional 

Flow 
(at) 

0.00 
0.W 
0.W 

Bypaesed 
AddRiMlal 

Flow 
(as) 
0.00 
0.W 
0.00 

Intercepted 
Addiiial 

Flow 
(~6) 

0.W 
0.W 
0.W 

Additional 
Flow 
(&) 

20.02 
15.33 
30.66 



Profile 
Scenario: ELISE0 C. FELIX S.D. WIHORIZONTAL ELIPITICAL PIPES 

R Label: MH 9 RANDY ST-~abel: C.B.@ DEE ST. Rim: 949.6 ft 
Sump: 945.17 ft Rim: 950.1 8 ft 

Sump: 945.67 ft 

/ 

I Label: P-8 I 1 \ 
Label: P-6 Up. Invert: 942.37 ft Label: P-5 \ 

Dn. Invert: 941.90 ft UP. Invert: 942.74 ft Up. Invert: 943.1 1 ft Label: P-4 Label: P-3 Label: P-2 
L: 354.59 ft Dn. Invert: 942.37 ft ~ n .  ~nvert: 942.74 ft Up. Invert: 943.67 ft Up. Invert: 945.17 ft Up. Invert: 945.67 ft 

I Size: 34x53 inch L: 270.00 ft L: 270.00 ft Dn. Invert: 943.1 1 ft Dn. Invert: 944.67 ft Dn. Invert: 945 .I 7 ft 
S: 0.001325 ftlft Size: 34x53 inch Size: 34x53 inch L: 270.00 ft L: 270.00 ft L: 270.00 ft 

S: 0.001 370 ftlft S: 0.001370 ftlft - Size: 42 inch Size: 30 inch Size: 30 inch 

u S: 0.002074 ftlft S: 0.001852 ftlft S: 0.001852 ftlft 

3W TPES REIOS LANDING 
h:\sfazieNresriosu.stm 
10/01/02 11:05:21 AM CMX Group Inc. 

0 Haestad Methods, lnc. 37 Brookside Road Waterbuy. CT 06708 USA +I-203-755-1666 

Proiect Enaineer Sid Frazier 
S~&CAD "4.1 14281 

Page 1 of 1 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION (S ) : 

1. Scupper Capacity (Q) =.67*H\12*L* (2g*Do) ̂.5 )  *Fcl 
(D+a) > (H+a) Theref ore Orifice Flow) 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft. 

2. Curb height (D) = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (H) = 5 INCHES 

6. DO= .4583334 Ft.=(D+a-~/2)/12 

SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

CONCENTRATION Q (lorn) CALCULATED STZANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

DEE ST. 10.00 =Wt 8.24 9.00 10.92 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

1. Scupper Length (LE) =0.6* (Q10/.8) ̂.42*S^.3* (1/ (.015*Se) ) ^.6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E) =1- (1-L/LE) ̂I. 8= 1 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .002526 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATE)ON SLOPING STREET 

CONCENTRATION Q (1OYR) CALCULATgD STANDARD SCUPPER 
POINT LENGTH (Lt ) LENGTH (L) CAPACITY 

HARRISON 7.67=~/2 18 -37 20. 7.67 

NOTE: 1. STANDARD LENGTH APPLY 533-1 OR PfM P1569-1 
2. CALCULATED LENGTH IS LENG?er 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYLRAULICS MANUAL 

EQUATION (S ) : 

1. Scupper Capacity (Q) = .67*H\12*L* (2g*D0) A .5) *Fcl 
(D+a) > (H+a) Therefore Orif ice Flow) 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft 

2. Curb height (D) = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (H) = 5 INCHES 

SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

CONCENTRATION Q(1OYR) CALCULATED STANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

OVERLIN 15.33 =@/% 12.63 13.00 15.77 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 
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CATCH BASIN HYDRAULICS 

MAG 533-2, COP 1569-1, OR EQUIVALENT TYPES 
CALCULATION FOR SINGLE CATCH BASIN 

LOCATIONC, l?.@ 0 ~ e t l t d  h . C b  P I 5 6 4  ' 1  
CATCH BASIN No.1 

BEGINNING TAILWATER ELEVATION = 947.6 (a) 
OUTLET INVERT ELEVATION = 942.77 
INLET INVERT ELEVATION @ C.B.NO.l= 942.8202 
PIPE DIAMETER FOR C.B.NO.1 = 2 Ft. 
LENGTH OF PIPE N0.l = 16.75 Ft. 
SLOPE OF PIPE No.1 = .003 Ft/Ft 
MANNINGS N-VALUE FOR PIPE N0.l = .013 
FLOW IN PIPE N0.l = 15.33 cfS 
VELOCITY IN PIPE No.1 = 4.879695 
TOP OF CURB ELEV. @ C.B. N0.l = 948.6 
V-DEPTH @ C.B.No.1 = 5.779724 FT. 
W.S.ELEVATION IN C.B.l = 948.1204 
FREEBOARD @ CATCH BASIN N0.l = -.I871338 Ft. 

(a) CHECK CAUSE OF DOWNSTREAM TAILWATER DEPTH: 
1. DEPTH DUE TO PONDING ( 

3. H.G.L. IN DOWNSTREAM PIPE JUNCTION DQ: 
4. NORMAL DEPTH FLOW c PIPE DIAMETER ( ) 
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Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: CMX Date: 01-23-03 

LOCATION DATA 

Location: BUCKEYE RD. 

Project Name: TRES RIOS LAND1 Subarea id: STA86+-55 

Drainage Area Cover: PAVED 

DESIGN DATA 

Drainage Area 0.71 acres 

Watercourse Length 441.1 feet 

Top Elevation 67.7 feet 

Bottom Elevation 65.2 feet 

Slope .00558 feet/feet 

Roughness Coefficient (Kb) .04093 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological Summary Table . . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (cf S) 

C 

Tc (min) 

i (in/hr) 

2 - ~ r  

2 

0.800 

8.6 

3.0 

5-Yr 

2 

0.800 

7.6 

4.2 

10-Yr 

3 

0.800 

7.2 

4.8 

100-Yr 

6 

0.950 

5.9 

8.2 

25-Yr 

4 

0.880 

6.6 

6.2 

50-Yr 

5 

0.950 

6.2 

7.1 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: CMX Date: 01-23-03 

LOCATION DATA 

Location: BUCKEYE RD. 

Project Name: TRES RIOS LAND1 Subarea id: STA81+-53 

Drainage Area Cover: PAVED 

DESIGN DATA 

Drainage Area 0.81 acres 

Watercourse Length 502.0 feet 

Top Elevation 65.2 feet 

Bottom Elevation 62.3 feet 

Slope .00582 feet/feet 

Roughness Coefficient (Kb) .04058 

10-year, 6- our Rainfall 2 .00 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (cfs) 

C 

Tc (min) 

i (in/hr) 

100-Yr 

6 

0.950 

6.2 

8.1 

10-Yr 

3 

0.800 

7.7 

4.7 

2-Yr 

2 

0.800 

9.1 

3 .O 

5 - ~ r  

3 

0.800 

8.1 

4.1 

25-Yr -. 
4 

0.880 

6.9 

6.1 

50-Yr 

5 

0.950 

6.6 

7.0 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: CMX Date: 01-23-03 

LOCATION DATA 

Location: BUCKEYE RD. 

Project Name: TRES RIOS LAND1 Subarea id: STA78+-80 

Drainage Area Cover: PAVED 

DESIGN DATA 

Drainage Area 0.45 acres 

Watercourse Length 273 .0 feet 

Top Elevation 62.3 feet 

Bottom Elevation 61.3 feet 

Slope .00370 feet/feet 

Roughness Coefficient (Kb) .04214 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological Summary Table . . . . . . . . . . . . . . . . . . . . . . . . . .  

100-~r 

4 

0.950 

5.3 

8.5 

50-~r 

3 

0.950 

5.6 

7.4 

25-Yr 

3 

0.880 

5.9 

6.4 

Parameter 

Q (cfs) 

C 

Tc (min) 

i (in/hr) 

2-Yr 

1 

0.800 

7.7 

3.2 

5-Yr 

2 

0.800 

6.8 

4.4 

10-Yr 

2 

0.800 

6.4 

5.1 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION (S) : 

1. Scupper Length (LEI =0.6* (Q10/ .8) ̂.42*SA.3* (I/ (.015*Se) ) .6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= .3145641 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .00575 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (1OYR) CALCULATED STANDARD SCUPPER 
POINT LENGTH (L t ) LENGTH (L) CAPACITY 

STA86+-55 3.00 15.85 3. 0.94 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION 6 %OS hfidtfiq 
B u c k e ~ c  Ad Q %a, $It/- 5.9 

EQUATION ( S ) : 

1. Scupper Length (LE)=0.6*(Q10/.8)^.42*S^.3*(1/(.015*Se))^.6 
(Se = S x  + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= .2837144 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .00547 

6. Street Cross Slope (Sx)= .02 

SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (lorn) CALCULATED STANDARD SCUPPER 
POINT LENGTH (L t ) LENGTH (L) CAPACITY 

STA81+-53 4.06 8 17.73 3. 1.15 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 

,y Q,, z QC st& 81553 -+ F I . ~  by FPM S h 6 6  *T5 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION c *  Ribs h d ~ h q  

EQUATION (S ) : 

1. Scupper Length (LE) =0.6* (Ql0/.8)^.42*S".3*(1/( .015*Se)) ".6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LEIA1.8= .408142 

3. Scupper Capacity (Q) =E*Q10 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S) = .0011 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATE)ON SLOPING STREET 

CONCEITlX?4TION Q (1OYR) CALCULATED STANDARD SCUPPER 
POINT LENGTH (Lt) LENGTH ( L) CAPACITY 

STA78c-80 4.91 fj( 11.87 3. 2.00 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 

9 1 0 %  9@' < ~ q ~ p + / - w +  F l o w - b r \ i ~ o w ~ t ~ 8 ~ ~ / - ~ 3  



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION Te4 RIOS Land t ~ q  

BOCK tq.tc Ed C V  81 & St% FIG+/-= 

1. Scupper Length (~~)=0.6*(Q10/.8)^.42*S^.3*(1/(.015*Se))^.6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= .2400991 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S) = .00575 

6. Street Cross Slope (Sx)= .02 

SCUPPER (OR CB W/O GRATE)ON SLOPING STREET 

CONCENTRATION Q (SJ=b) CALCULATED STANDARD SCUPPER 
POINT \OoLic LENGTH ( L t ) LENGTH (L ) CAPACITY 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 2 06.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION ( S ) : 

1. Scupper Length (LE)=0.6*(Q10/.8)^.42*S^.3*(1/(.015*Se))^.6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= .2859665 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .0011 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q- CALCULATED STANDARD SCUPPER 
POINT roo y r  LENGTH ( ~ t  1 LENGTH (L) CAPACITY 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 

+ Q,,, : Q@ 5-t&78+/-to + Flou- by ~ r o  m %%\t/L53 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

1. Scupper Length (LE)=0.6*(QlO/.8)^.42*S^.3*(1/(.015*Se))^.6 
(Se = Sx + Sw x Eo) , Eo From Fig. 3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= .I945539 

3. Scupper Capacity (Q)=E*QIO 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .00547 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (M) CALCULATED STANDARD SCUPPER 
POINT 

100  y r  LENGTH ( L t ) LENGTH (L) CAPACITY 

STA81+-53 10.56 26.49 3. 2.05 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 

+ Q~~~ 2 aesh sl+/-ia + ~ ~ o w b j '  F r o m  s ~ G B \ + I - ~ ~  
J -by  = \0,56 - 8-51 





t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t  It t 

* FLOOD RYDROGRAPB PACKAGB (BBC-1) 

I: SBPTBMBPR 1990 t 

VERSION 4.0 t 
t t 

RUN DATE 01/23/2003 TIME 15:16:03 + C t 
t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t i  

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 

U.S. ARMY CORPS OP ENGINEERS * 
* BYDROLOGIC BNGINBBRING CBNTBB t 
t 609 SECOND STREBT t 

t DAVIS, CALIFORNIA 95616 t 

t 19161 156-1104 t 

t t 

t t t t t i t t t t t i t t t t t t t t t t t t t t t t t t t t t t t t i i t  

1 
THIS PROGRAM REPLACES ALL PRBVIOUS VBRSIONS OF BBC-1 KNOWN AS BBCl (JAN 731, EBClGS, BBClDB, AND BBClKW. 

TEE DBPINITIONS OF VARIABLBS -RTIMP- AND -RTIOR- HAVE CHANGED FROM TBOSE USBD WITH TBB 1973-STYLB INPUT STRUCTURB. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WIT0 RBVISIONS DATED 28 SEP 81. THIS IS TBB FORTRAN17 VBRSION 

I 
NBH OPTIONS: DAMBRBAK OUTPLOH SUBMBRGBNCB , SINGLE BVBNT DAMAGE CALCULATION, DSS:WRITB STAGE PREQUBNCY, 
DSS:RBAD TIME SBRIBS AT DBSIRED CALCULATION INTBRVAL LOSS RATB:GRBBN AND AMPT INFILTRATION 
KINEMATIC WAVE: NBW PINITB DIFPBRBNCB ALGORITBM 



BBC-1 INPUT 

ID 100-YR., 6-BR. OFPSITB RUNOFP FROM NORTH OF PROJECT SITE 
ID WITH WATBRSKBD IN AN UNDBVBLOPBD STATB. 
ID ROUTBD TARO AN INTBRIM RBT. DASIN SIZBD FOR A 100-YR., 6-AR. RUNOFF PROM 
ID UNDBVBLOPBD OPPSITB AREA PLUS 100-YR., 6-HR RAINFALL ON ONSITB DBVBLOPBD 
ID ARIA FROM CARRAL ST.THRU WBYMAN AVB. 
ID FILB:TRBSRIO2.DAT 
IT 5 300 
I0 5' 
'DIAGRAM 

KK SUBA 
KM SUB-BASIN A (UNSBVBLOPBD ARBA) 
KM 6-HOUR RAINFALL, PATTBRN NO. 1.00 WAS USBD TO FIND TC & R FOB TEIS BASIN 
XI TKIS BASIN USBD RAINFALL RBDUCTION FACTOR OP .993 
BA .I8248 
IN 15 
KM RAINFALL DEPTH OP 3.20 WAS SPACIALLY REDUCED AS SHOWN BY TBB PB RBCORD 
PB 3.119 
KM TBB FOLLOWING PC RBCORD USBD A 6-BOUR STORM WIT0 A PATTBRN No. OF 1.00 
PC .OOO .008 .016 .025 .033 .041 .050 .058 ,066 ,014 
PC .087 .099 .I18 .I38 .216 ,311 .834 .911 .931 .950 
PC .962 .912 .983 .991 1.000 
LG ,220 .300 4.660 .360 0.000 
UC ,500 ,306 
UA 0 3 5 8 12 20 43 75 90 96 
UA 100 

CP1 
2 

ROUTE RUNOFF THRU INTBRIM RBTBNTION BASIN SIZBD FOR 100-YR., 6-KR. RAINFALL 
ON TBB UNDBVBLOPBD WATBRSEBD. 
VOLUMB = CPAll2 
DBT. 6.46 

0 50 100 200 
0 50 100 200 

KK SUBG 
KM RUNOFF IN CORRAL ST. FROM SUBARBA G 
BA .0140 
LC ,220 ,300 4.660 .360 78.000 
UC ,437 ,548 
U A 0 5 16 30 65 71 84 90 94 97 
UA 100 

KK CP1 
KI COMBINE RUNOFP PROW SUBARBA G WIT0 OFFSITB PLOW 

KK SOBE 
KM RUNOPP IN DORIS ST. PROM SUBARBA H 
BA .00769 
UC ,291 ,295 
UA 0 5 16 30 65 71 84 90 94 91 
UA 100 



ID. 

BEC-1 INPUT 

CP8 
ADD RUNOFF FROM SUBARBA B TO BYDROGRAPB 

2 

SUB1 
RUNOFF IN DEB FROM SUBARBA I 

.00656' 
.220 ,300 4.660 .360 69.00 
.300 ,310 

0 5 16 30 65 77 84 90 94 91 
100 

CP9 
COMBINB RUNOFF FROM SUBARBA I TO MAIN BYDROGRAPB 
2 

ROUTE FLOW FROM CP9 TO CPlO 
1 - 1 0 

.021 ,015 ,026 210 .00241 
0 0 15.5 15.5 50.5 50.5 75.0 93.8 

(I 67 RY 951.13 946.89 946.66 946.16 946.16 946.66 941.03 951.13 

68 KK SUBJ 
69 KM RUNOFF IN RANDY ST. FROM SUBAREA J 
10 BA .00141 
11 LG .220 ,300 4.660 .360 69.00 

15 KK CPlO 
16 KM COMBINE RUNOFF FROM SUBAREA J TO MAIN BYDROGRAPB 
17 BC 2 

18 KK RCPlO 
19 KM ROUTE FLOW FROM CPlO TO CPll 

84 KK SUBK 
85 KM RUNOFF IN BARRISOM DR.FROM SUBAREA K 
86 BA .0089 

I 81 LG .220 ,300 4.660 .360 69.00 
88 UC .322 ,328 

PAGB 2 



BBC-1 INPUT PAGB 3 

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

91 KK CPll 
92 KM COMBINE RUNOPP PROM SUBARBA K TO MAIN BYDROGRAPH 

1 I 93 BC 2 

KK SUBM 
KM RUNOFP IN OVBRLIN DR. PROM SUBAREAS L & M 

KM COMBINB RUNOFF PROM SUBAREAS L & M TO MAIN BYDROGRAPB 
BC 2 

KK RCP13 
KM ROOTB FLOR PROM CP13 TO CP15 
RS 7 - 1 0 
RC .027 .015 .026 210 .00253 
RX 0 0 15.5 15.5 50.5 50.5 75.0 93.8 
RY 957.73 946.89 946.66 946.16 946.16 946.66 947.03 951.13 

KK SUB0 
KM RUNOPP IN DAVIS LN. PROM SUBARBAS 1 & 0 
BA .00833 

KM COMBINB RUNOFP PROM SUBARBAS N & 0 TO MAIN BYDROGRAPB 
BC 2 

KK RCP15 
M ROOTB FLOW PROM CP15 TO CP16 
RS 7 - 1 0 
RC .027 .015 .026 210 .00241 
RX 0 0 15.5 15.5 50.5 50.5 75.0 93.8 
RY 957.73 946.89 946.66 946.16 946.16 946.66 947.03 951.73 



EBC-1 INPUT 

132 K K  SUBP 
133 KM RUNOFF IN LOCUST IN. PROM SUBARBA P I 134 BA ,00609 135 LG ,220 ,300 4.660 ,360  69.00 

K K  CP16 
KM COMBINB RUNOFF FROM SWARBA P TO MAIN EYDROGRAPE 

K K  RCP16 
K M  ROUTE FLOW FROM CP16 TO CP18 
RS 7 -1 0 
RC .027 ,015 .026 210 .00248 
RX 0 0 15 .5  1 5 . 5  50.5 5 0 . 5  15.0 93.8 
RY 957.73 946.89 946.66 946.16 946.16 946.66 947.03 951.13 

K K  SUER 
K W  RUNOFF IN WHYMAN AYB. FROM SUBARBA R 

KK CP18 
KM COMBINB RmYOFF PROM SUBAREA R TO MAIN EYDROGRAPE 
EC 2 
12 



SCBBMATIC DIAGRAM OP STRBAM NBTWORR 

(V) ROUTING ( - - - > )  DIVERSION OR PUMP FLOW 

( . I  CONNBCTOR ( < - - - I  RETURN OP DIVBRTBD OR PUMPED PLOW 

SDBA 

- - - - - - - > DBT. 



SUBG 

CP7. ........... 

SUBJ 

SUBM 



('") RUNOPF ALSO COMPUTBD AT THIS LOCATION 



I t t t t t i t t t t t t t t t t t t t t t t t t t t t t t t i t t t t t t t t t  

t  t  

FLOOD EYDROGRAPE PACKAGE (EEC-I) + 

SBPTBMBER 1990 t  

VERSION 4.0 t  
1 

t t t t t t t t t t t t t t t t t t t t t t t t t t t t t i t t t t t t t t t t t  

t t t t t t t t t t t t i t t t t t t i i t t t t t t t t t t t t t t t t t t  

t  t  

* U.S. ARMY CORPS OF ENGINEERS * 
+ EYDROLOGIC ENGINEERING CENTER * 
t  609 SBCOND STREBT t  

t  DAVIS, CALIFORNIA 95616 t  

t  19161 156-1104 t  

t  t  

t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t t  

100-YR., 6-ER. OPPSITB RUNOFF PROM NORTB OF PROJECT SITE 
WIT0 WATERSUED IN AN VNDEVELOPBD STATE. 
ROVTBD TERU AN INTERIM RET. DASIN SIZED FOR A 100-YR., 6-ER. BUNOFF FROM 
UNDBVBLOPBD OFFSITB AREA PLUS 100-YR., 6-ER RAINFALL ON ONSITB DEVBLOPBD 
AREA FROM CARRAL ST.THRU WBYMAN AVB. 
PILB:TRBSRI02,DAT 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. EYDROGRAPE PLOT SCALI 

EYDROGRAPE TIME DATA 
NHIN 5 MINUTES IN COMPUTATION INTERVAL 
IDATB 1 0 STARTING DATE 
ITIME 0000 STARTING TIME 

KC! 300 NUMBER OF HYDROGRAPE ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0055 ENDING TIME 
ICBNT 19 CENTURY MARK 

COMPUTATION INTBRVAL .08 EOURS 

I TOTAL TIMI BASE 24.92 EOURS 

BNGLISB UNITS 
DRAINAGE ARIA SQUARE MILBS 

I I PRBCIPITATION DBPTE INCEBS 
LENGTE, ELEVATION PEBT 
PLOW CUBIC FBET PER SECOND 
STORAGE VOLUME ACRB-FBBT 

1 '1 SURPACE ARIA ACRBS 
TBMPERATURB DBGREES PAERENEBIT 

t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  t i t  1 I I 

t t t t t t t t t t t t t t  

t t t t t t t t t t t t t t  

OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

I 



IPLOT 0 PLOT CONTROL 
OSCAL 0. EYDROGRAPB PLOT SCALB 

ROUTE RUNOFF TBRU INTERIM RETENTION BASIN SIZED FOR 100-YR., 6-ER. RAINFALL 
ON TEE UNDKVKLOPKD WATERSHED. 
VOLUME = CPAIl2 

I DT 
DIVBRSION 

ISTAD DBT. DIVBRSION HYDROGRAPH IDBNTIFICATION 
DSTRHX 6.46 HAXIMUM VOLUME TO BE DIVBRTED 

INFLOW .OO 50.00 100.00 200.00 

DQ DIVERTED FLOW .OO 50.00 100.00 200.00 

1 tit 

iittititiitiiiiiiiiiiitiitttiiiitiitittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I 
DIVBRSION EYDROGRAPE DBT. 

DA MON HRMN ORD PLOW DA MOB HRMN ORD PLOW * DA MON HRMN ORD PLOW * DA MON ERMN ORD 
t i i 

1 0000 1 0. + 1 0615 16 0. * 1 1230 151 0. * 1 1845 226 
1 0005 2 0. 1 0620 11 0. * 1 1235 152 0. 1 1850 221 
1 0010 3 1 1 0.5 4 

0. * 1 0625 18 0. * 1 1240 153 0. ' 1 1855 228 
! 0. * 1 0630 19 0. * 1 1245 154 0. 1 1900 229 

1 0020 5 0. * 1 0635 80 0. * 1 1250 155 0. 1 1905 230 
1 0025 6 0. * 1 0640 81 0. 1 1255 156 0. * 1 1910 231 

0. * 1 0645 82 0. + 1 1300 151 0. 1 1915 232 
1 0035 8 0. 1 0650 83 0. * 1 1305 158 0. * 1 1920 233 
1 0040 9 0. 1 0655 84 0. * 1 1310 159 0. * 1 1925 234 

0. * 1 0100 85 0. * 1 1315 160 0. 1 1930 235 
0. * 1 0105 86 0. * 1 1320 161 0. * 1 1935 236 

1 0055 12 0. * 1 0110 81 0. * 1 1325 162 0. * 1 1940 231 
1 0100 13 0. * 1 0115 88 0. * 1 1330 163 0. 1 1945 238 1 1 0105 14 0. 1 0120 89 0. * 1 1335 164 0. * 1 1950 239 
1 0110 15 0. * 1 0125 90 0. * 1 1340 165 0. * 1 1955 240 
1 0115 16 0. * 1 0130 91 0. 1 1345 166 0. * 1 2000 241 

0. 1 0135 92 0. 1 1350 161 0. + 1 2005 242 
0. + 1 0140 93 0. * 1 1355 168 0. * 1 2010 243 

1 0130 19 0. * 1 0145 94 0. 1 1400 169 0. * 1 2015 244 
0. 1 0150 95 0. * 1 1405 110 0. * 1 2020 245 
0. * 1 0155 96 0. * 1 1410 111 0. * 1 2025 246 

1 0145 22 0. * 1 0800 91 0. * 1 1415 112 0. 1 2030 241 
1 0150 23 0. + 1 0805 98 0. + 1 1420 113 0. 1 2035 248 I 1 0155 24 0. 1 0810 99 0. * 1 1425 114 0. * 1 2040 249 

! 1 0200 25 0. * 1 0815 100 0. + 1 1430 115 0. * 1 2045 250 
1 0205 26 0. 1 0820 101 0. * 1 1435 116 0. + 1 2050 251 I 1 "10 21 0. 1 0825 102 0. * 1 1440 111 0. * 1 2055 252 

I L .. 1 0215 28 0. * 1 0830 103 0. 1 1445 118 0. 1 2100 253 
1 0220 29 0. * 1 0835 104 0. * 1 1450 119 0. 1 2105 254 
1 0225 30 0. * 1 0840 105 0. * 1 1455 180 0. * 1 2110 255 ( 1 0230 31 0. * 1 0845 106 0. * 1 1500 181 0. 1 2115 256 

' 1 0235 32 0. * 1 0850 101 0. * 1 1505 182 0. 1 2120 251 
1 0240 33 0. * 1 0855 108 0. * 1 1510 183 0. 1 2125 258 I 1 0245 34 0. 1 0900 109 0. * 1 1515 184 0. 1 2130 259 

: 1 0250 35 0. * 1 0905 110 0. + 1 1520 185 0. 1 2135 260 

FLOW 



PEAK FLOW TIMB MAXIMUM AVERAGE FLOW 
(ER) 6-HE 24-01 12-ER 24.92-8) 
4.33 (CFS) 13. 3. 3. 3. 

IINCEES) 1.469 1.469 1.469 1.469 

HYDROGRAPE AT STATION CPl 

iititiiitiiititiitiiiiiititiiititiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

t i t 

,! DA MON ERMN ORD FLOW DA MON BRMN ORD PLOW + DA MOB BRMN ORD PLOW + DA HON HRMN ORD FLOW 
i i i 





I P8MPi0?4 Ti. 
MAXIHUH AVERAGE PLOW 

I1RI 6-BR 24-81 72-81 24.92-HR 
0. 5.92 (CFS) 0. 0. 0. 0. 

(INCKES) ,001 ,001 .001 .001 
(AC-PT) 0. 0. 0. 0. 

CUMULATIVE AREA = .08 SQ HI 



OPBRATION 

EYDROGRAPE AT 

DIVBRSION TO 

EYDROGRAPE AT 

BYDROGRAPE AT 

2 COMBINBD AT 

HYDROGRAPH AT 

2 COMBINBD AT 

EYDROGRAPE AT 

2 COMBINBD AT 

ROUTBD TO 

EYDROGRAPE AT 

2 COMBINBD AT 

ROUTED TO 

EYDROGRAPE AT 

2 COMBINED AT 

ROOTBD TO 

EYDROGRAPE AT 

2 COMBINBD AT 

ROOTBD TO 

HYDROGRAPE AT 

2 COMBINBD AT 

ROUTBD TO 

EYDROGRAPE AT 

2 COHBINBD AT 

ROUTBD TO 

EYDROGRAPE AT 

STATION 

SUBA 

DBT. 

CP1 

SUBG 

CP1 

SUB0 

CP8 

SUB1 

CP9 

RCP9 

SUBJ 

CPlO 

RCPlO 

SOBK 

CPll 

RCPll 

SOBM 

CP13 

RCP13 

SUB0 

CP15 

RCP15 

SOBP 

CP16 

RCP16 

SUBR 

RUNOFF SUMMARY 
FLOW IN CUBIC PBBT PBR SBCOND 

TIM1 IN BOORS, ARKR IN SOUARB MILKS 

TIMB OF AVBRAGB FLOW FOR MAXIMUM PBRIOD 
PBAK 6-EOUR 24-HOUR 72-BOOR 

4.33 13. 3. 3. 

5.92 13. 3. 3. 

5.92 0. 0. 0. 

4.11 4. 1. 1. 

4.11 4. 1. 1. 

4.08 2. 1. 1. 

4.17 6. 2. 2. 

4.08 2. 0. 0. 

4.17 8. 2. 2. 

4.11 8. 2. 2. 

4.17 2. 1. 1. 

4.11 10. 3. 3. 

4.11 10. 3. 3. 

4.17 3. 1. 1. 

4.17 13. 3. 3. 

4.17 13. 3. 3. 

4.11 3. 1. 1. 

4.11 16. 4. 4. 

4.11 16. 4. 4 .  

4.08 2. 1. 1. 

4.11 19. 5. 5. 

4.17 19. 5. 5. 

4.08 2. 0. 0. 

4.11 20. 5. 5. 

4.11 20. 5. 5. 

4.11 1. 0. 0. 

BASIN MAXIMUM 
ARBA STAGB 

.08 

.08 

.08 

.O1 

.10 

.O1 

.10 

.O1 

.ll 

.I1 946.56 

.O1 

.12 

.12 946.68 

.O1 

.13 

.13 946.16 

.O1 

.14 

.14 946.84 

.O1 

.15 

.15 946.89 

.O1 

.15 

.15 946.92 

.oo 

TIMB OF 
MAX STAGB 





DETENTION BASIN VOLUME 
BASED ON THE FRUSTUM EQUATION 

VOLUME=HEIGHT/~*(AREA~+AREA~+(AREA~*AREA~)~.~) 

PONDING VOLUME SURFACE AREA W.S. ELEV BOTTOM AREA 
(Ac-Ft) (Acres) (Ft) (Acres) 

NOTES : 
1. DESIGN W.S. DEPTH = 3 FT. 
2. DESIGN W.S. AREA = 2.32 ACRES 
3. DESIGN VOLUME = 6.46 AC-FT 
4. DESIGN FREEBOARD = 0 FT. 



Retention Provided 
Retention Basin North of Parcel 4 in unsubdivided area 
BOTTOM = 949.50, AREA = 86573.78 sq. ft. 
@ ELEV=950.50, VOL=2.0442 ac. ft., AREA=91520.12 sq. ft. 
@ ELEV=951.50, VOL=4.2032 ac. ft., AREA=96566.99 sq. ft. 
@ ELEV=952.50, VOL=6.4791 ac. ft., AREA=101713.25 sq. ft. 



DRY-UP CALCULATIONS 

Interim Retention Basin: 

Based on a volume required of 281,400 cubic feet, a bottom area of 86,574 
square feet, and a percolation rate of 1 .OO cubic feet per hour per square foot, 
with a reduction factor of 0.50, the Interim Retention Basin dry-up time is 
estimated to be: 

281,400/(86,574x1.00x0.50) = 6.5 hours 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX 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 XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: ELISEO C. FELIX JR. DRAINAGE CORRIDOR 
Project File : TRESRI03 .prj 
Run Date and Time: 9/12/2002 6:51:58 AM 

Project in English units 

Project Description: 
TRESRIOS LANDING 8-30-02 
ELISEO C. FELIX JR. WAY DRAINAGE CORRIDOR 
a's 

BASED ON HEC-1 SUMMATION OF HYDROGRAPHS FOR 
100-YEAR, 6-HR. OFFSITE FLOW 

RETAINED ONSITE (ZERO OUTFLOW) 
PLUS 100-YR., 6-HR. ONSITE FLOW IN EXCESS OF 

THE PROPOSED STORM DRAIN CAPACITY. 
CMX HEC-2 FILE:TRESRI03.DAT 

REVISED 9-9-02 

GEOMETRY DATA 

Geometry Title: Imported Geom 01 
Geometry File : C:\HEC\Ras\Data\CMX\TRESRI03.g01 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 19 

INPUT 
Description: @ END OF TRACT "G" 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 955 0 951.51 24 951.51 64 955 85.5 960 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 64 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 64 55 55 55 .1 .3 
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st CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 85: 18.5 

INPUT 
Description: @ MIDDLE OF TRACT "G" 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta 
0 954.89 0 951.4 24 951.4 64 

Mannina's n Values' nun= 3 
sta n Val Sta nVal Sta n Val 
0 .03 0 .03 64 .03 

Bank Sta: Left Right Lengths: Left Channel Right 
0 64 55 55 55 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 18 

INPUT 
Description: @ CORRAL ST. RIBBON CURB 
Station Elevation Data nun= 8 

Sta Elev Sta Elev Sta Elev Sta 
0 954 0 951.89 13 951.89 20 
49 951.87 113 951.87 121 954 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .015 13 .015 49 ,027 

Bank Sta: Left Right Lengths: Left Channel Right 
13 49 59.69 59.69 59.69 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 17 

Elev Sta Elev 
954.89 85.5 959.89 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
951.37 42 951.29 

Coeff Contr. Expan. 
.1 .3 

I INPUT 
Description: @ CORRAL ST. BCR 
@ END OF TRACT "G" 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 956.66 0 951.82 15.5 951.59 15.5 951.09 33 951.44 

50.5 951.09 50.5 951.59 75 951.96 93.8 956.66 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .026 15.5 .015 50.5 ,027 

1 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

15.5 50.5 194 194 195 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 16 

d .  ... . .~ , Description: INPUT @ DORIS ST. ECR 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 1 0 956.18 
0 951.34 15.5 951.11 15.5 950.61 33 950.96 

.~ 50.5 950.61 50.5 951.11 75 951.48 93.8 956.18 

I Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .026 15.5 ,015 50.5 .027 
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Right Coeff Contr. 
76 .1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-I 
REACH: Reach-1 RS: 15 

INPUT 
Description: @ DORIS ST. BCR 
Station Elevation data nun= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
950.69 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .026 15.5 .015 50.5 .027 

Bank Sta: Left Right Lengths: Left Channel 
15.5 50.5 194 194 

Right Coeff Contr. 
194 .1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 14 

INPUT 
Description: GB @ DEE ST. 
station Elevation Data num= 9 

Sta Elev Sta Sta Elev Sta Elev Sta Elev 
0 955.42 0 950.58 15.5 950.35 

50.5 949.85 50.5 950.35 75 950.72 

Elev 
950.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .026 15.5 .015 50.5 .027 

Bank Sta: Left Right Lengths: Left Channel 
15.5 50.5 59.69 59.69 

Right Coeff Contr. 
59.69 .1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 13 

INPUT 
Description: @ DEE ST. RIBBON CURB 
Station Elevation Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
20 950.18 42 

Elev 
950.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .015 13 .015 49 ,027 

Bank Sta: Left Right Lengths: Left Channel 
13 49 20 20 

Right Coeff Contr. 
20 .1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 12.8 

INPUT 
Description: NEAR END OF TRACT C 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev. Sta 
24.4 950.89 36.4 

Elev 
951.07 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 24.4 .03 

Bank Sta: Left Right Lengths: Left Channel 
0 24.4 180 180 

Right 
180 

Coeff Contr . 
.1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 12.4 

INPUT 
Descri~tion: NEAR BEGINNING OF TRACT F 
station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev 
0 953.08 0 949.59 21 949.59 

Sta 
24.5 

Elev Sta 
950.46 36.5 

Elev 
950.64 

Mannina's n Values nun= 3 
 fa n Val Sta n Val Sta n Val 
0 .03 0 .03 24.5 .03 

Bank Sta: Left Right Lengths: Left Channel 
0 24.5 20 2 0 

Right 
20 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 12 

INPUT 
Descriotion: @ RANDY ST. RIBBON CURB 
Station Elevation Data n u =  8 

Sta Elev Sta Elev Sta Elev 
0 952.25 0 950.19 13 950.14 

Sta 
20 

Elev Sta 
949.62 4 2 

Elev 
949.54 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 ,015 13 .015 49 .027 

Bank Sta: Left Right Lengths: Left Channel 
13 49 59.69 59.69 

Right 
59.69 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 11 

INPUT 
Description: @ RANDY ST. BCR 
@ RANDY ST. BCR 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0 954.91 0 950.07 15.5 949.84 

50.5 949.34 50.5 949.84 75 950.21 

Sta 
15.5 
93.8 

Elev Sta 
949.34 33 

Elev 
949.69 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .026 15.5 ,015 50.5 ,027 

Bank Sta: Left Right Lengths: Left Channel 
15.5 50.5 194 194 

Right 
194 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 10 

INPUT 
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Description: @ HARRISON DR. ECR 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 954.43 0 949.59 15.5 949.36 15.5 948.86 33 

50.5 948.86 50.5 949.36 75 949.73 93.8 954.43 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
0 .026 , 15.5 .015 50.5 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
15.5 50.5 7 6 76 7 6 .1 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 9 

INPUT 
Description: @ HARRISON DR. BCR 
Station Elevation Data n m =  9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 954.16 0 949.32 15.5 949.09 15.5 948.59 33 

50.5 948.59 50.5 949.09 75 949.46 93.8 954.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
0 ,026 15.5 .015 50.5 ,027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
15.5 50.5 194 194 194 .1 

CROSS SECTION RIVER: RIVER-I 
REACH: Reach-1 RS: 8 

INPUT 
Description: GB @ OVERLIN DR. 
GB @ OVERLIN DR. 
Station Elevation Data num= 9 . . -. - . -- - - - - - - - -- - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 953.67 0 948.83 15.5 948.6 15.5 948.1 33 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
0 ,026 15.5 .015 50.5 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
15.5 50.5 56.69 56.69 56.69 .1 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 7 

INPUT 
Description: @ OVERLIN DR. RIBBON CURB 
Station Elevation Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
0 951.05 0 949.01 13 948.96 20 948.43 42 
49 948.9 59 949.05 69 951.55 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
02200.015 13 ,015 49 ,027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
13 4 9 20 2 0 20 .1 
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Elev 
949.21 

Expan. 
.3 

Elev 
948.94 

Expan. 
.3 

Elev 
948.45 

Expan. 
.3 

Elev 
948.34 

Expan. 
.3 



:I I 

CROSS SECTION RIVER: RIVER-1 

I 
REACH: Reach-1 RS: 6 .8  

i,, 
,,,,~. 

INPUT 
Description: NEAR END OF TRACT "E" 
Station Elevation Data n m =  6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 951 .78  0 948.29 2 4  948 .29  27.2 949.08 3 9 . 2  949 .26  

49.4 951 .8  ' 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

0 . 0 3  0 .03 27.2 . 0 3  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 2 7 . 2  1 8 0  1 8 0  1 8 0  .1 .3 

CROSS SECTION RIVER: RIVER-1 

r l  
REACH: Reach-1 RS: 6.4 

INPUT 
Description: NEAR BEGINNING OF TWCT "E" 
Station Elevation Data n m =  6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 951 .33  0 947.84 2 4  947.84 2 6 . 1  948.36 3 8 . 1  948 .54  

49.6 951.4 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 0 .03 2 6 . 1  .03 

Bank Sta: Left Right Lengths: Left Channel Right 
0 26.1 2 0  2 0 2 0  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 6 

INPUT 
Description: @ DAVIS LN. RIBBON CURB 
Station Elevation Data n m =  8 

Sta Elev Sta Elev Sta Elev Sta 
0 950 .5  0 948 .44  1 3  9 4 8 . 3 9  2 0  

49 948 .36  5 9  9 4 8 . 5 1  68.9 950 .98  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

0 .015  1 3  ,015  4 9  .027  

Bank Sta: Left Right Lengths: Left Channel Right 
1 3  49 59 .69  59.69 59 .69  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 5 

INPUT 
Descri~tion: @ DAVIS LN. BCR 
@ DAVI~ LN. BCR 
Station Elevation Data nun= 9 

Sta Elev Sta Elev Sta Elev Sta 
0 953.16 0 948 .32  1 5 . 5  948 .09  15 .5  

5 0 . 5  947 .59  50 .5  948 .09  7 5  948.46 93.8 

Manning's n Values n m =  3 

Coeff Contr. Expan. 
.1 . 3  

Elev Sta Elev 
947.87 42 947.79 

Coeff Contr. Expan. 
.1 .3 

Elev Sta Elev 
947.59 3 3  947.94 
953.16 
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Sta n Val Sta n Val Sta n Val 
0 . 0 2 6  1 5 . 5  ,015  5 0 . 5  ,027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
15.5 5 0 . 5  1 9 4  194  1 9 4  .1 . 3  

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 4 

INPUT 
Description: @ LOCUST LN. ECR 
station Elevation Data n m =  9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 952.68 0 947.84 1 5 . 5  947.61 15.5 947.11 3 3  9 4 7 . 4 6  

5 0 . 5  947.11 5 0 . 5  9 4 7 . 6 1  7 5  947.98 9 3 . 8  952.68 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

0 . 0 2 6  1 5 . 5  .015  5 0 . 5  .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
15.5 50.5 76.52 76.52 7 6 . 5 2  .1 .3 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 3 

INPUT 
Description: @ LOCUS LN. BCR 
Station Elevation Data n m =  9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 952 .41  0 947.57 1 5 . 5  947.34 1 5 . 5  946.84 3 3  947 .19  

5 0 . 5  946.84 50.5 947.34 7 5  9 4 7 . 7 1  93.8 952.41 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

0 .026  15.5 .015  5 0 . 5  ,027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
15.5 50.5 201 .84  201 .84  201 .84  .1 . 3  

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 2 

INPUT 
Description: GB @ WHYMAN 
Station Elevation Data n m =  9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 951.91 0 947.07 1 5 . 5  946.84 15.5 946.34 33 946.69 

50.5 946.34 50.5 946.84 7 5  9 4 7 . 2 1  93 .8  9 5 1 . 9 1  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

0 .026  15.5 .015  5 0 . 5  .027  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1 5 . 5  50.5 45 .28  45.28 45.28 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 1 

INPUT 
Description: @ WHYMAN RIBBON CURB 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

0 .015 13 ,015 32 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
13 32 0 0 0 .1 .3 

SUMMARY OF MANNING'S N VALUES 

Reach River Sta. 

S U W Y  OF CONTFACTION AND EXPANSION COEFFICIENTS 
River: RIVER-1 

Reach River Sta. Contr. 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

Expan. 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

Page 8 



: I 
/: 
! I 
i:# 1: 
L., 

'4 I L. ,. 

i i  i 

4 1. 
I.<, 

, ~ . .  

ry i 

11 
I 

i l  
it , i 

Page 9 



1 HEC-RAS Plan: l m ~ M  Pla Rivec R I M R - I  Reach: Reash-1 





952 
ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 

8 ; / 1 / I , 8 8 8  , , , 8 ........... 
Legend 

. , . , . . , . .  . .  . . .  
WS PF 1 .... 

I , , ,  8 ,  I I 8 1 8 ,  8 8 8 I 
....... .... l . . . i . . . i . . - i  8 ,  8 ' 

! , ,  

I , , ,  / I , ,  , 1 8 8  ( $ 8  
951 - 

/ I /  I / I I I I I 
+ + --,..- --.-.. .-+.-+-.-*..+... 

I I I I 1 I 8 ,  I / I I 
.... / . . . L J - - . L  ....-- - - - - - ., - - - 

I 1  1 I 8 8 1 ,  

..-. . - - -  
t 8 8 

, 4 1 ,  ! .- . l . . .J I-.. [...L--A 1 - ----.- - - - - - - - - - - - - - - - - -  
8 8 t 4 

/ I I / , 8 1 4  
I I I I 

I I / / 
I , ,  - - - - - - - - - - - - - - - - -  

I I I ,  I I , 8 

8 8 ,  

1 1 ,  - - ., - - - .. ., ... 
I , , ,  

Main Channel Distance (ft) 



ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 1 @ WHYMAN RIBBON CURB 

<.-- ,015 .015-- ,027 
954- 

, 8 8 8  1 I / I 
I , , ,  I , , ,  t , , ,  

. . . . . . . . . . . . . . . . . . . .  T. . r . . r  .,_....7..7.. T . . r  .._. 
I , , !  , . . . , . . . - - - .. - - 

I / , ,  1 1 1 1  I , , ,  / , , a  

/ I I / I , , ,  I ! , ,  , ! , ,  I , ,  
I , , ,  ...,...,.. +..+ ...-- 

/ / I ,  I , , ,  I , , ,  I , ,  / / I ,  

I / , /  I , , ,  
I / , /  

, 8 8 8  I t , ,  / 1 I I I t , ,  , 8 
-- 

, , a ,  
I , , ,  

1 I I , I ,  5 I / 1 1 ,  , 1 4 8  

952- 1 -  I 

I , , ,  I I I ,  I , , ,  s t , ,  
, , I ,  

# / I ,  
I , , ,  5 , , I  $ 8 1 ,  , 8 8 3  

.--- 8-..8...< -.,-.. ..L..L-.8.-.l.-..- 2.-,..l..L .---- t-..l..,.., -----J--l--i.-L.. 
8 , , ,  I , , ,  8 I 1 ,  # I , ,  
$ 8 8 ,  

I , , ,  
, , I /  I , , ,  I , , ,  I , , ,  

# # , I  
, , I ,  .. .'.~~-~-..'..J... .. L..L..~.-.l-.... J.-J..L-.L ..... 8.. .'..-J..J... .. ..--.....----.... # , , ,  / I , ,  I # , ,  I , , ,  

I , , ,  I / / ,  1 ,  / , / I  I , ,  
I , , ,  

I ! , ,  
I # / ,  '...'.--'-.'..- - - - - - - - - - - - - - - - -  J.-J..L-.L - - - - -  ~...~.-2.-A-.. - -  - - - - - - - - - - - - - - - - -  

1 I l 1  I I I / 8 I ,  ! 
1 / / /  

I , , ,  
, / I ,  I 1  I ,  1 

/ I , ,  
4 / 8 4  - / I , ,  

/ , I ,  
-.i..,i.-'-_.l _.--- _ i_ l . _ l . . i . .  I ' 1 I , ,  

I , , ,  
8 I I I 

I s I I I 1  I , , ,  , , , ,  
2 8 8 ,  E I , , /  / I , ,  I , , ,  I , , ,  

/ I ,  
I , , ,  

B 950.-- I I I I I , , ,  I I I / 
I ,  

/ / I  
m 8 1 1 ,  > I , / /  

/ I /  
I , ,  

I I I 

m I , , ,  
t o ,  

1 / / I 
I , , ,  

/ / , /  

E . - .. - ,. . . , . . ., - - - . .. - - - - - . ,. . . , . . . . - 1 1 8 ,  I t ,  - - - - ,. - ., - - - - - - - - - . . . . 
I , ,  I I I ,  f 1 4 ,  
I I ,  I 

1 / 8 
1 1 ,  

I ! ,  

- , - - - , - - l - . 7 . - ~ ~ . T . . r . . , ~ ~ ~ , . . . . .  
8 1 4 ,  I t , ,  . . - . ,. . . , - . . . - I , , ,  

/ / I /  I I I I 
l - - i - - T - - r - -  

! , , I  
1 ,  

I , , ,  
I , , ,  

I , , ,  
+ - - . . ,. . - , - . - - . I ,  

7 - - 7 . - - + - - r - -  
I ,  

# , , ,  
I , , ,  1 I / I  

---e+ - 
I , , ,  / , I ,  
1 0 ,  1 1 1 ,  
. - - - ,. - . , - . - - . - . - - - - 

8 f 8 8 , 8 8 4  
3 I , ,  $ 8 8 ,  

L-.L -.,...,-.... A.-L.-L . . L - -  
I > , ,  / / I /  
I , , ,  I , , ,  
i . - l . . C . . , - - - . . , . - l - - L . . L . .  
I # / ,  / I ,  
I I I ,  I f , ,  

L - . L  --I--.,--.-. J.-J--L..L.. 
I I I I I , , ,  
I ! , ,  ! I , ,  
1 I I I & I , ,  

100 120 

Station (ft) 



ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 2 GB @ WHYMAN 

I< ,026 7 ,015 
952 , , 8 

,...j... / 
8 1 3  , , - ----.- ..... ... .. . - . - . , . . - - .. - - - - - . , - - - ,- - - , . - . - . . I , , ,  , - - . 

. 
1 ,  ,. - , , - - ., - - - . . , 8 4 8  t , ,  - - -  - ... ..... ,... . . . , - - - r . . . . . .  7 - - - r - - -  - - -  
I I I / I / /  8 8 8 8 , 8 

... -.. :...,...,.-.,--- ...-,...*-.~..-*-.. 
, 8 8 8 I , , ,  

..... +--+..-+ 
I I ,  I I , , ,  

951-- , 
1 ! / I ) I / I 

8 8 8 I I / I 

. . - - a  . -  I - - - -  ' - - - I - - -  I - - - L - - I  L - - ~ - .  

.... 2 .  ..I..- 1 .-.,... . - - -  , - - .  L..-1...-1... - -  
I / I / / , I  

.... 1- .. 1...1...,._ / . _ _ L . . A . . . L  . _ .  
I I I ,  I , , ,  

.... A . . _ C . - l . . . i . - .  I.--L.-J.-.L... -. , , , , , ,  
950 r _... L_-L--L A-i 

1 ,  , I 

.... L---8.-.L...8...~ -..-..-..-...-.- I , , ,  ~ - .  
, I , ,  / I / ,  
8 I I I , I , ,  .-..-....----..-...-.---..-..-.--...-. 
4 I I I 1 I I 1  I I I I 
1 / I / 4 8 8 I .-.. I I / ,  I I I / I I I / 
1 ,  35 8 4 I > , ,  

C 8 1  1 / I / / I 
I / / / 949.- I I I / I ,  I I I # / ,  $ 8 ,  m - -1 I / , ,  
1 8 ,  8 

1 I I t  

B i.-l.-.r..,... 8 8 

i 1 8 8 1  
l--.r..7-.-r...... 8 8 i--l---r..,... 

8 ,  ;.-.;--.,---...]..-' - - ., 8 . - . 8 . . - - - 
, - - - - - - - . .. ,.._ _..,_-. r-. .__. , 3 r - - - - - -  -.-,.-- - _  ?... 

8 8 ,  I I I I 8 8 > 8 I /  

8 2 4 ,  I , , ,  I / I 
+ - - - - - - - + - - - 
, I , ,  
+ _ _  k . . . . , . . . . .  
8 1 8 ,  

L _ .  4..- 

8 4 ! - - -, - - - - - - - 
I ! , ,  

I I I ,  1 ,  8 
I-.J--.L..J--. 

I , ,  
L-.J . . -L. . , . . .  
1 8 1 ,  
I--i..-i.-J... 

I 1 1  
/ / / I  

1 ,  
I ! , ,  - - - - - - - - . - - - - - . - . . - - - . l . - .  L L L 2  .-. I . . . . . . . ~ . - . L - ~ - ~ - - . L . . ~ ~ ~ . . . . . ~ ~ ~ . . . . . ~ ~ . . . L . ~ ~ t ~ ~ . L . . J ~ ~ ~  

1 ,  1 ,  3 ,  
1 1 1  

I l l  

946,  I- ' I / I I I ~ I I  I I I  1 1 1 1  

0 20 dl --- 60 80 100 

Station (ft) 



ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 3 @ LOCUS LN. BCR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 4 @ LOCUST LN. ECR 
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RS = 5 @ DAVIS LN. BCR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 6 @ DAVIS LN. RIBBON CURB 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 6.4 NEAR BEGINNING OF TRACT " E  
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 9 @ HARRISON DR. BCR 
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RS = 10 @ HARRISON DR. ECR 

t-- .026 - 

r , 8 ,  4 . - - - , . . . ,. . - , - . . , . . - . . - . , - - - - - , . . . - - . . . . / , > I  I I I I ,. . . . - -, - - . - - - . . . 0 .- - ! I I ,  

2 
E 

1 1  ! I <  - . -, . . . - - . . . 

4 , I I  I , , ,  
~ ~ .r...,..-,-..... 

I I I I 

4 I I I I I I I 
. - - - A . - - t - . . , - . . J  ~ ...,--- L - - ~ - - . L - - ~ - . . ~ . ~ ~ ~ - - - ~ - - - L  - - - - - -  L - - J . - - , - - - L  ----.- L-.J...L..J... 

1 I / I , I , /  --,... +-.+ 
I I I I 

I / 1 / - -  - - -, - - . . . - I / / / -- - -, - - .,.. -, --.,. . . 

948, 1 I 

, I , ,  . . --,. - .r .-, . .-r.. . 
I / / ,  

I ,  
i--T------,..-+.--,--)---....r--,---~--+.-.-.-+---l.-~+..,-.- 

I . ,  - . . 
I 8 0  

I , , ,  
r - - , - - - , - - . T . - - - . . T - - - , - - - r . - , . - ~  

0 20 40 60 80 100 

Station (ff) 

! , I /  / / I  I , , ,  



ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 11 @ RANDY ST. BCR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 12 @ RANDY ST. RIBBON CURB 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 12.4 NEAR BEGINNING OF TRACT F 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 12.8 NEAR END OF TRACT C 



ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 13 @DEE ST. RIBBON CURB 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 15 @ DORIS ST. BCR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 16 @ DORIS ST. ECR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 17 @CORRAL ST. BCR - .026 -- :I, 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 18 @ CORRAL ST. RIBBON CURB 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
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ELISE0 C. FELIX JR. DRAINAGE CORRIDOR 
RS = 19 @ END OF TRACT "G" 
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I AREA DCSCRIP'PTON 

The p r o j e c t  a r e a  runs &cnot3ally west  t o  e a s t .  
A t  C e n t r a l  Avenue, npproximdtcly the middle  o f  t h e  pro-  

' iect .  t h e  e l e v a t i o n  is t h e  h inhes t .  Th i s  forms two 

b e  t h e  r e p o r t  area;  

The r e p o r t  a r e a  c o n t a i n s  a p p r o x i ~ a t e l y  20.5 
acres s l o p i n g  t o  t h e  east. The S a n t a  .Fe- R a i l r o a d r u n s  

. ~.. . , . 
~_e-ssout.b-8ide o . i . . ~ p u t e  80. slppe.~...?? .the so.~th..and,eas.t 
towards. t h e  Agua F r i a  . .. R i v e r .  .. . 

r u n  s o u t h  approximately 300 f e e t  and empty i n t o  new /- :::::. 1 0 '  x 3 '  d i t c h  running s o u t h  4,500' t o  Agua F r i a  R iver .  
+*<.A,* 

A des ign  f requency  of  10'year.s was used as . .~ 
most o f  t h e  d ra inage  h a s  s t r e e t  o r  o f f  s t r e e t  b u s i n e s s  
a r e a  q u a l i f i c a t i o n s .  ' 1 

f 2 )  I s o p l u v i a l s  f o r  a  24 hour 10 y e a r  s torm show 
a  r a i n f a l l  of 2 .5  inches  ( E x h i b i t  N 0 . a  

1 ( 3 )  Conversion t o  a 1 0  yea r  1 hour  s to rm shows 

h o u r  which a r e  shown on E x h i b i t  No. 9 

(5) Runoff c o e f f i c i e n t  "C" was a s s i g n e d  t o  t h e  
v a r i o u s  a r e a s  a s  bus iness  or  pavement i n  accordance w i t h  



c HYDRAULIC GRADE DETERFIXNATION 
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I 
CMX Group Inc 
1515 East Mlssourl 

I PROJECT Su~te 115 
Phoenlx. A285014 

s 602 273 8436 
i '1 CllENT "" PROJECT NUMBER CMX PROJECT NUMBER FAX602265 1191 

SHEET- OF 3 BY D A E  

CMX 

H&C -RAS /2EsoL?S 
JLI -ueqr RUOO# 

c ,  

/a ~ y s s t - t  Rosdnorth 0; Xo/r,scv, D r  f i e  10-ymr 
14 I $/0ddep#hwI1/ v a n j t o  d m a W m u m & U , 2 6 F t 6  

Qbove t..c ydter 
f h  /L)- YCIIT mnof- &uCh of HQW/SOO Dr: &// 
C o n  re ed w/ t h ~ n  .&he pgrql/e l c?hqofieh , .  - -- Y * i 1 . I .  

i 8 ,  , , !. " 



CMX Group Inc 

R I O S  -0 
1515 East M~ssoun I PROJECT Su~te  115 

0 
- ,tc r / d w  / J ~ x c e s s  ~ ~ A D O T  SP Phoenlx, A285014 

P 602 279 8436 1 ~ ~ I z I I O J E ~ B ~  CMX PROJECTNUMBER FAX602265 1191 

S H E E T  OF BY DATE _ 
CMH 

I 
E ~ t t m d  c q,oo p/ow/og esskerly I I ,  Bucvcye Road, 1 t o  & s a r i   dad 

1 
@e{'prcncc! /# pnzona. H~yhuay QepL hlldmo/rc 

S t ~ c l l e s  F' fbJect  N 3 - 3 7 / -  503,  
D u c ~ - ~ e  Phoenix Nwy, J-ucir 

/3  71 
Y b, 

i( A S ~ U M P ~ ~ J  -LI I L ~ I u L . ~  D a t a :  
- 1 ,  $tot-m Jmlr, d<s/$r, /br Q ,  Rr Buckeye 

Rd a# D y 5 a r t  Rd P e r  referenc~ 1, 
2 qlD = C 1 /  A = ZZ .  Yf c,& PCP fe{ercltccf. 

3 S t r e e t  ~ o r t q c e  F/od = qIuo - Q,O 

I I &/. 
C ~ A  per kcfermce 2 

I +  1 , -  k C' = k e o g h t e d  runoff &e/iccrw k 
I :I * Iii = 1.55 /rl/hr for rc = q4 ~ 1 v W t e  6 

/+ = Are, in 4 c r . c ~  s I <. - 
Ca/~u/adr ens: , 

I, I IOO = 2 1 5 3 1 n / p r  6 fi 3 ~ 5 n , / ~ ~ + ~ ~  
i 'I f See lntcnsrtes f i r  vknous fi G b / e  

in  APPEND^^ A)  
Z. C'A = (510 / I  ro = 2 ~ , 4 5 - / , , ~ g ~ ~  y 1 7 4 y  

I 
4 b l l o ~ ~ :  ,C/O& M BUCK eye ~d east  d+ ~ y s ~ d  &I 

ut// be / n k r c e p t r d  by catch Ball MI and e o n v ~ ~ r d  
Sevfher/y /n t o  &e adJa cen t p ~ p d y  b 

I I 
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Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: SID 

LOCATION DATA 

Location: DYSART RD. 

Project Name: TRES RIOS 

Drainage Area Cover: ST.R/W 

DESIGN DATA 

Drainage Area 

Watercourse Length 

Top Elevation 

Bottom Elevation 

Slope 

Roughness Coefficient (Kb) 

10-Year, 6-Hour Rainfall 

Date: 5-29 

Subarea id: STA21+75 

2.25 acres 

1125.0 feet 

954.0 feet 

949.3 feet 

.00421 feet/feet 

.03780 

2.00 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (c~s) 

C 

Tc (min) 

i (in/hr) 

2-Yr 

4 

0.690 

16.0 

2.3 

5-Yr 

5 

0.690 

14.1 

3.2 

10-Yr 

6 

0.690 

13.4 

3.7 

25-Yr 

8 

0.759 

12.0 

4.9 

50-Yr 

11 

0.828 

11.4 

5.7 

100-Yr 

13 

0.863 

10.8 

6.5 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: SID 

LOCATION DATA 

Location: DYSART RD. 

Project Name: TRES RIOS 

Drainage Area Cover: ST.R/W 

DESIGN DATA 

Drainage Area 

Watercourse Length 

Top Elevation 

Bottom Elevation 

Slope 

Roughness Coefficient (Kb) 

10-Year, 6-Hour Rainfall 

Date: 5-29-02 

Subarea id: STA35+00 

1.95 acres 

860.0 feet 

960.3 feet 

953.5 feet 

.00788 feet/feet 

.03819 

2.00 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (Cfs) 

C 

Tc (min) 

i (in/hr) 

2-Yr 

4 

0.690 

10.8 

2.8 

5-Yr 

5 

0.690 

9.6 

3.8 

10-Yr 

6 

0.690 

9.1 

4.3 

25-Yr 

9 

0.759 

8.2 

5.8 

50-Yr 

11 

0.828 

7.8 

6.6 

100-Yr 

13 

0.863 

7.4 

7.6 
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DYSART RD. INTERIM V-DITCH 
Cross Section for Triangular Channel 

Project -ription 

Worksheet DYSART INTERIM V-D 
Flow Element Triangular Channel 

Methcd Manning's Formula 

Solve For Channel Depth 

SectDn Data 

Mannings Coeflbient 0.032 

slope 0.002498 WR 
Depm 2.27 fl 
L~I? Slde Slope 4.00 H : V  
Right Slde Slope 4.00 H : V  
Discharge 54.25 cis 

v:1 b- 
H:1.0 
NTS 

Pro+& Engineer: CMX 
o:\haeslaN~rtinterimd'ich.hnZ CMX Group I r  FlmMaster v6.0 (61 4el 
OBIZUm W E 0 7  PM B Haestad M h & .  lnc. 37 Brmkside Read Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



DYSART RD. INTERIM V-DITCH 
Plotted Curves for Triangular Channel 

Proiecf Descriotion 

Worksheet DYSART INTERIM V- 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Inout Data 

Mannings Coefficient 0.030 
Lefl Side Slope 4.00 H : V 
Right Side Slope 4.00 H : V 
Discharge 54.25 cfs 

Anribute Minimum Maximum Increment 

Slooe IWft) 0.001000 0.005000 0.000100 

Worksheet: DYSART INTE 

1.91 
0.0010 0.0015 0.0020 0.0025 0.0030 0.0035 0.0040 0.0045 0.0050 

Slo e 
cf& 

Project Engineer: CMX 
c:\haestad\fmw\dysartinterimditch.fm2 CMX Group Inc. FlowMaster v6.0 [614el 
08/23/02 06:42:15 AM CJ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION (S) : 

1. Scupper Capacity (Q) =. 67*H\12*L* (2g*Do) A .5) *Fcl 
(D+a) > (H+a) Therefore Orif ice Flow) 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height (D) = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (H) = 5 INCHES 

SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

CONCENTRATION Q (1OYR) CALCULATED STANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

STA35+25 3 . 0 0 ~ Q , ~ / ~  2.47 3.00 3.64 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN HYDRAULICS 

MAG 533-2, COP 1569-1, OR EQUIVALENT TYPES 
CALCULATION FOR SINGLE CATCH BASIN 

Project TRIs RIOS L s r d / H p  

CO I' f 1569-1 

CATCH BASIN No.1 
BEGINNING TAILWATER ELEVATION = 951.1 (a) 
OUTLET INVERT ELEVATION = 949.69 
INLET INVERT ELEVATION @ C.B.NO.l= 949.74 
PIPE DIAMETER FOR C.B.NO.1 = 1.5 Ft. 
LENGTH OF PIPE No.1 = 25 Ft. 
SLOPE OF PIPE No.1 = .002 Ft/Ft 
MANNINGS N-VALUE FOR PIPE No.1 = .013 
FLOW IN PIPE No.1 = 3 cfs 
vELocIm IN PIPE ~ o . 1  = 1.697654 
TOP OF CURB ELEV. @ C.B. No.1 = 953.6 
V-DEPTH @ C.B.No.1 = 3.859985 FT. 
W.S.ELEVATION IN C.B.l = 951.174 
FREEBOARD @ CATCH BASIN No.1 = 1.759277 Ft. 

(a) CHECK CAUSE OF DOWNSTREAM TAILWATER DEPTH: 
1. DEPTH DUE TO PONDING ( ) 
2. DEPTH ASSUMED @ TOP OF PIPE ( ) 
3. H.G.L. IN DOWNSTREAM PIPE JUNCTION 4 4. NORMAL DEPTH FLOW c PIPE DIAMETER ( ) 



CMX Group Inc 
1515 East Mlssourt 

PROJECT Su~te 115 
Phoen~x. AZ 85014 
n 602.279 8436 

WENT PROJECT NUMBER CMX PROJECT NUMBER FAX 602 265 1191 

S H E E T  O F  BY DATE 

~ v ~ l v 4 - k  ~ I J )  C g p  c t t y  &C &reed Sump 

d e p t h  O #  083 Fb, 
~ v ~ ~ : / * C B r y r e  h ~ b 9 - / , M  L s 3 . 0  

J gl 410 3 C ~ S  

3. G u t t e r  &pred.ston = 2 lnckcs 

where C, = 23. C F = , bo 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

CI 8t's P Hstw.~on  'Dr. ncqr D y ~ q F t  ~ d .  
Pleib9-l, 

EQUATION (S) : 

1. Scupper Capacity (Q) =. 67*H\12*L* (2g*Do) 9) *Fcl 
(D+a) > (H+a) Theref ore Orif ice Flow) 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft . 
2. Curb height (D) = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (HI = 5 INCHES 

SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

CONCENTRATION Q (lorn) CALCULATED STANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CMX Group Inc 1 PROJECT f v ~  ,Rms Ld*v/ln 1515 East M~ssour~ 

I 
Sulte 115 

 SUBJECT^ R .  -5 10 h ! ~ r l r t ~ ~ t 9  I . N ~ a r  0 Phoen~x, ~ ~ 8 5 0 1 4  
P 602 279 8436 1 *PROJECT NUMBER CMX PROJECT NUMBER FAX 602 265 1191 

S H E E T  OF - BY D A T E ~ I S ~ ~  roll 
GMK 

1 SINGLE CATCH B.4SN 



r - - . I I - - - - - - " ' - =  
Scenario: CATCH BASIN (@ N.SIDE OF HARRISON WITH ARCHED CONNECTOR PIPE 

Pipe Report 

Title: HARRISON DR. C.B. CONNECTOR PIPE@) PmJd Engineer: CMX Group Inc. 
c:Vuartad\.tmcUnrri~b..tm CMX Cirwp bc. StamCnO u4.1 I4281 
10XIZXIZ 07:W:51 AM O H-tad Mslhcds. lno. 37 Brookrlde R o ~ d  Waterbury, CT 06708 USA +1-203-755-1888 Page 1 d 7 

Label 

P-I 

Section 
Size 

36.25 x22.5 inch 

Len* 
L 

(ft) 

154.00 

Q 
(h) 

34.00 

n 

0.013 

U.S. 
Inv. 
Elw. 
(ft) 

945.88 

D.S. 
Inv. 
Elev. 
(rt) 

945.65 

D.S. 
Cover 
(ft) 

1.26 

H.G.L. 
Out 
(ft) 

947.53 

U.S. 
Cover 
(ft) 

1.48 

H.G.L. 
IN 
(ft) 

949.03 

v 
Out 
(ftk) 

7.69 

v 
In 

(ftk) 

7.69 

Material 

Concrete 

Shape 

Arch 

Downskeam 
Node 

OUTLET 

Upslream 
Node 

C.B.@ N. SIDE HARRISON 

Full 
Area 
(w) 

4.424 



Profile 
Scenario: CATCH BASIN @ N.SlDE OF HARRISON WITH ARCHED CONNECTOR PIPE 

Label: OWLET 
Rim: 948.79 ft 
Sump: 945.65 ft 

Label: C.B.@ N. SIDE HARRISON 
Rim: 949.23 ft 
Sump: 945.86 ft 

949.50 
. . . - -- . 948.50 Elevation (ft) 

947.50 

946.50 

945.50 

Station (ft) \ 
\ 

Label: P-I 
Up. Invert: 945.88 ft 
Dn. Invert: 945.65 ft 
L: 154.00 ft 
Size: 36.25 x 22.5 inch 

Tltle HARRISON DR C B &CONNECTOR PiPE(S) 
S: 0.001494 Wft 

c btpdLstmcUlpmrmb stm CMX G~WD Inc. 
Projed Engineer: CMXGroup Ino. 

=.-.--Am..*. 



- - -- * -- -'- -- ?; -- -=_ II 
Scenario: CATCH BASIN @ S. SlDE OF HARRISON WITH ARCHED CONNECTOR PIPE 

Pipe Report 

Title: HARRISON DR. C.B. 8 CONNECTOR PIPE(S) 
c:\haestad\stmcvlarrisoncb.stm CMX Group Inc. 
10/01/02 02.40:02 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 

Label 

P-1 

Project Engineer: CMX Group Inc 
StorrnCAD v4.1 [428] 

Page I of I 

Section 
Size 

36.25x22.5 inch 

Q 
(65) 

34.00 

Length 
L 

(8) 

34.00 

n 

0.013 

D.S. 
Inv. 
Elev. 
(ft) 

945.65 

U.S. 
Inv. 
Elev. 
(fl) 

945.84 

D.S. 
Cover 

(fl) 

1.26 

U.S. 
Cover 

(ft) 

1.51 

Out 
(ft) 

947.66 

H.G.L.H.G.L. 
IN 
(fl) 

948.96 

v 
Out 
(Ws) 

7.69 

v 
In 

(Ws) 

7.69 

Material 

Concret 

Shape 

Arch 

Downstream 
Node 

OUTLET 

Upstream 
Node 

C.6.a S. SIDE HARRISON 



,: e.. 
~. ~ .. rrr . .." iSiii - ." -- - ,&.@ -&-& .- --."- - 

Profile 
Scenario: CATCH BASIN @ S. SlDE OF HARRISON WITH ARCHED CONNECTOR PIPE 

Label: C.B.@ S. SlDE HARRISON 
Label: OUTLET Rim: 949.23 ft 
Rim: 948.79 ft Sump: 945.84 ft 
Sump: 945.61 ft 

Elevation (ft) 

Station (ft\ 

~ a b e i :  P- I  
Up. Invert: 945.84 ft 
Dn. Invert: 945.65 ft 
L: 134.00 ft 
Size: 36.25 x 22.5 inch 

Title: HARRISON DR. C.B. &CONNECTOR PIPE(S) 
S: 0.00 141 8 ftlft 

Project Engineer: CMX Group Inc. c:\haestad\stmcVlarrisonch.Etm CMX Group Inc. StormCAO v4.1 [4281 
10/01/02 02:37:44 PM CJ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 

Page I of I 



CMX Group Inc 
1515 East  M ~ s s o u r ~  

- Suite 115 

S ?A fb-loo l d  2 t+S% 6 Phoenlx.AZ85014 
a 602 279 8438 rl CLIENT PROJECT NUMBER CMX PROJECT NUMBER FAX 602.265 1191 

S H E E T  OF BY DATE 1 I Z'l I 03 
CMX 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: CMX 

LOCATION DATA 

Location: DYSART R D  

Date: 1-24-03 

Project Name: TRES RIOS LAND1 Subarea id: STA15+00 

Drainage Area Cover: PAVED 

DESIGN DATA 

Drainage Area 0.40 acres 

Watercourse Length 658.0 feet 

Top Elevation 949.9 feet 

Bottom Elevation 947.8 feet 

Slope -00330 feet/feet 

Roughness Coefficient (Kb) .04249 

10-Year. 6-Hour Rainfall 2.00 inches 

Hydrological Summary Table . . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (cf s) 

C 

Tc (min) 

i (in/hr) 

2-Yr 

1 

0.800 

13.6 

2.5 

5-Yr 

1 

0.800 

12.0 

3.4 

10-Yr 

1 

0.800 

11.5 

3.9 

25-Yr 

2 

0.880 

10.2 

5.3 

50-Yr 

2 

0.950 

9.7 

6.0 

100-Yr 

3 

0.950 

9.2 

7.0 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION (S) : 

1. Scupper Length (LE) =O. 6* (Q10/. 8) * .42*S^. 3* (1/ ( .015*Se) ) * .6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=1-(1-L/LE)^1.8= 1 

3. Scupper Capacity (Q)=E*QlO 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .002579 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATE)ON SLOPING STREET 

CONCENTRATION Q (1OYR) CALCULATED STANDARD SCUPPER 
POINT LENGTH ( Lt ) LENGTH ( L) CAPACITY 

STA21+-58 3.00 12.46 13. 3.00 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL 

EQUATION(S) : 

1. Scupper Length (LE) =O. 6* (Q10/. 8) * .42*SA. 3* (1/ ( .015*Se) ) .6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LEIa1.8= .4862452 

3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S)= .002579 

6. Street Cross Slope (Sx) = .02 

SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (-1 CALCULATED STANDARD SCUPPER 
POINT r o o - y ~  LENGTH ( L t 1 LENGTH (L) CAPACITY 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



1 CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
I 'I OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

r' 'I CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION nu* ck, ~ 7 t . a -  \5300 

EQUATION (S) : 

1. Scupper Length (LE) =0.6* (Q10/ .8) ̂.42*SA.3* (1/ ( .015*Se) ) ^.6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

, - 
2. Hydraulic Efficiency (E)=l-(1-L/LE)^1.8= 1 

3. Scupper Capacity (Q) =E*QIO 

I I 
DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft. 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

II 4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S) = .002498 

6. Street Cross Slope (Sx) = .02 

1 '1 
SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (lorn) CALCULATED STANDARD SCUPPER 
POINT LENGTH (Lt ) LENGTH ( L) CAPACITY 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2.  CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EOUIVALENT STANDARD DETAIL ) 

9 
- -- -  

OR 
MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 

(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

I 'I DETAIL DESCRIPTION ad a S& 15- t .o~  

EQUATION (S) : 

1. Scupper Length (LE) =0.6* (Q10/.8) ̂ .42*SA .3* (1/ ( .015*~e) ) .6 
(Se = Sx + Sw x Eo), Eo From Fig.3.23 

2. Hydraulic Efficiency (E)=l-(1-L/LEIA1.8= .4379645 I 
3. Scupper Capacity (Q)=E*Q10 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft 

2. Curb height = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Street Slope (S) = .002498 

6. Street Cross Slope (Sx)= .02 

!I 
SCUPPER (OR CB W/O GRATEION SLOPING STREET 

CONCENTRATION Q (m) CALCULATED STANDARD SCUPPER 
POINT 160 y c  LENGTH ( L t ) LENGTH ( L) CAPACITY 

I 
STA15+-00 30.87 .)c 32.86 9. 13.52 

'1 NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 

iK QIoo = q@ s t &  I 5 4 -  0 f FIOIL, by f row,  

S t t ~  2 1 +/- 58 
Flow by  r 301 87- 1 3 \ 5 2  r 17,35 



I 'PROJECT NUMBER CMX PROJECT NUMBER 

S H E E T  OF - BY DATE 

CMX Group Inc 
1515 East Missouri 
Suite 115 
Phoenix. A285014 
a 602.279.8436 

FAX 602.265.1191 

SINGLE CATCH B-4SlX 
. . 

H7=2.87*NI A2*L1'V1 A2/D1A(4/3) 



CATCH BASIN HM~AULICS 
v 

MAG 533-2, COP $569-1, OR EQUIVALENT TYPES 
CALCULATION FOR SINGLE CATCH BASIN 

CATCH BASIN N0.l 
BEGINNING TAILWATER ELEVATION = 947.55 (a) 
OUTLET INVERT ELEVATION = 945.51 
INLET INVERT ELEVATION @ C.B.NO.l= 945.58 
PIPE DIAMETER FOR C.B.No.1 = 2.5 Ft. 
LENGTH OF PIPE N0.l = 17.25 Ft. 
SLOPE OF PIPE No.1 = .a04058 Ft/Ft 
MANNINGS N-VALUE FOR PIPE No.1 = .013 
FLOW IN PIPE No.1 = 26.38 cfs 
VELOCITY IN PIPE No.1 = 5.374094 
TOP OF CURB ELEV. @ C.B. No.1 = 949.93 
V-DEPTH @ C.B.No.1 = 4.349976 FT. 
W.S.ELEVATION IN C.B.l = 948.1594 
FREEBOARD @ CATCH BASIN No.1 = 1.103943 Ft 

(a) CHECK CAUSE OF DOWNSTREAM TAILWATER DEPTH: 
1. DEPTH DUE TO PONDING ( ) 
2. DEPTH ASSUMED @ TOP OF PIPE ( ) 
3 . H .G . L . IN DOWNSTREAM PIPE JUNCTION ( ) 
4. NORMAL DEPTH FLOW c PIPE DIAMETER ( ) 

I ) 



CATCH BASIN HYDRAULICS 
J 

MAG 533-2, COP 1569-1, OR EQUIVALENT TYPES 
CALCULATION FOR SINGLE CATCH BASIN 

CATCH BASIN No. 1 
BEGINNING TAILWATER ELEVATION = 946.11 (a) 
OUTLET INVERT ELEVATION = 943.89 
INLET INVERT ELEVATION @ C.B.NO.l= 943.9245 
PIPE DIAMETER FOR C.B.No.1 = 2 Ft. 
LENGTH OF PIPE N0.l = 17.25 Ft. 
SLOPE OF PIPE No.1 = -002 Ft/Ft 
MANNINGS N-VALUE FOR PIPE No.1 = .013 
FLOW IN PIPE No.1 = 13.52 cfs 
VELOCITY IN PIPE N0.l = 4.303553 
TOP OF CURB ELEV. @ C.B. No.1 = 948.26 
V-DEPTH @ C.B.No.1 = 4.335511 FT. 
W.S.ELEVATION IN C.B.l = 946.5166 
FREEBOARD @ CATCH BASIN No.1 = 1.076721 Ft. 

(a) CHECK CAUSE OF DOWNSTREAM TAILWATER DEPTH: 
1. DEPTH DUE TO PONDING ( ) 
2. DEPTH ASSUMED 63 TOP OF PIPE ( ) 
3. H.G.L. IN DOWNSTREAM PIPE JUNCTION ( ) 
4. NORMAL DEPTH FLOW c PIPE DIAMETER ( ) 





: PUBLIC W O R K S D E P A R ~ N ?  ! 
I ENGINEERlNG DMSION 

y 
ENGINEERING DESIGN 

STANDARDS 

\ 

997 



DYSART RD. DRAINAGE CORRIDOR 

- 
k 
C 

ii 
2 

Station (R) 



HEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street. Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X X XXXXXX XXXX XXXX XX M X X  
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX X X X X  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 X X X X  X X X X XXXXX 

PROJECT DATA 
Proiect Title: DYSART ItD. DRAINAGE CORRIDOR 
project File : DYSARTRD3.prj 
Run Date and Time: 9/10/2002 1:39:08 PM 

Project in English units 

Project Description: 
TRES RIOS LANDING, 10-YEAR & 100-YEAR RUNOFF. 

DYSART ROAD DRAINAGE 
CORRIDOR WITH 
FLOWS FROM ADOT STORM DRAIN, DYSART RIGHT-OF-WAY RUNOFF. 

RUNOFF 
PROM WATEESHED TO THE WEST OF DYSART CONCENTRATING @ HiIRRISON DR., 

& FLOW FROM BUCIC3YE RD. IN EXCESS OF 10-YR. STORM DRAIN CAPACITY. 

GEOMETRY DATA 

Geometry Title: Imported Geom 01 
Geometry File : C:\HEC\Ras\Data\CMX\DYSARTRD3.g01 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 16 

INPUT 
Description: STA 35c00 
station Elevation Data nun= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 957.896 0 954.876 19.1 954.496 19.1 953.996 43.27 954.526 

67.18 953.996 67.18 954.496 80 954.716 80 957.896 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 19.1 .015 67.18 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expw. 
19.1 67.18 200 200 200 .1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 15 

INPUT 
Description: STA 33t00 
Station Elevation Data nun= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0957.3968 0954.3768 19.1953.9968 19.1953.4968 43.27954.0268 

~anfi'ln&88%.$%'8es 67.1895AdS68 380954.2168 80957.3968 



Descriotion: STA 31f00 
station Elevation Data num- 9 

Sta Elev Sta Elev Sta Elev 
0956.8976 0953.8776 19.1953.4976 

67.18952.9976 67.18953.4976 80953.7176 

Mannina's n Values nun= 3 
sta n Val Sta n Val Sta n Val 
0 .03 19.1 .015 67.18 .03 

Bank Sta: Left Right Lengths: Left Channel 
19.1 67.18 200 200 

CROSS SECTION RIVER: RIVER-1 
REACH: ~each-1 RS: 13 

INPUT 
Descri~tion: STA 29t00 
station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0956.3984 0953.3784 19.1952.9984 

Mannina's n Values num= 3 
sfa n Val Sta n Val Sta n Val 
0 .03 19.1 .015 67.18 .03 

Bank Sta: Left Right Lengths: Left Channel 
19.1 67.18 200 200 

CROSS SECTION 
REACH: Reach-1 

RIVER: RIVER-1 
RS: 12 

INPUT 
Description: STA 27t00 
Station Elevation Data num- 9 

Sta Elev Sta Elev Sta Elev 
0 955.9 0 952.88 19.1 952.5 

67.18 952 67.18 952.5 80 952.72 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 
0 .03 19.1 .015 67.18 .03 

Bank Sta: Left Right Lengths: Left Channel 
19.1 67.18 200 200 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 11 

INPUT 
Description: STA 25+00 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0 955.06 0 952.04 19.1 951.66 

67.18 951.16 67.18 951.66 80 951.88 

Manning's n valuLs nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 19.1 .015 67.18 .03 

Bank Sta: Left Right Lengths: Left Channel 
19.1 67.18 175 ' 175 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 10 

INPUT 
Description: STA 23+75 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0 954.05 0 951.03 19.1 950.65 

~ d i I n & ~ s  fl5VaPBes 67.18 flW-65 380 950.87 

Sta Elev Sta Elev 
19.1952.9976 43.27953.5276 
80956.8976 

Right Coeff Contr. Expan. 
200 .1 . 3  

Sta Elev Sta Elev 
19.1952.4984 43.27953.0284 

Right Coeff Contr. Expan. 
200 .1 .3 

Sta Elev Sta Elev 
19.1 952 43.27 952.53 
80 955.9 

Right Coeff Contr. Expan. 
200 .1 .3 

Sta Elev Sta Elev 

Right Coeff Contr. Expan. 
175 .1 .3 

Sta Elev sta Elev 
19.1 950.15 43.27 950.68 
80 954.05 



Description: STA22=06.89 
Station Elevation Data n m =  12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
14.4 945.65 23 
45.08 949.54 71 

Elev 
948.07 
950.06 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 23 .025 

Bank Sta: Left Riaht Lenaths: Left Channel Riaht Coeff Contr. - - 
0 23 149.17 149.17 

Right Levee Station= 45 Elevation= 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 8 

INPUT 
Description: STA20t57.72 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev 
0 950.93 0 947.93 9.4 945.28 

Sta Elev Sta 
23 945.28 23 

45.08 949.17 71 

Elev 
947.7 
949.69 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
0 23 110 110 

Right Levee Station= 45 Elevation= 

Right Coeff Contr. 
110 .1 

949.67 

Expan. 
.3 

CVLVERT RIVER: RIVER-] 
REACH: Reach-1 RS: 7.5 

INPUT 
Description: 
Distance from Upstream XS = 4 
Deck/Roadway Width - - - 104 
Weir Coefficient - 2.6 
Upstream Deck/Roadway Coordinates 

n m =  2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
0 950.26 45 949.67 

Upstream Bridge Cross Section Data 
Station Elevation Data n m =  12 

Sta Elev Sta Elev Sta Elev 
0 950.93 0 947.93 9.4 945.28 
31 949.03 38 949.13 45 949.67 
95 949.17 111 950.13 

Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta nVal 
0 .03 0 .03 23 .025 

Bank Sta: Left Right COeff Contr. Expan. 
0 23 .1 .3 

Right Levee Station= 45 Elevation= 

Downstream Deck/Roadway Coordinates 
nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
0 950.06 45 949.4 

Downstream Bridge Cross Section Data 
Station Elevation Data n m =  12 

Sta Elev Sta Elev Sta Elev 
0 950.66 0 947.66 9.4 945.01 
31 948.76 38 948.86 45 949.4 
95 948.9 111 949.86 

Elev 
947.43 
949.42 

Sta Elev Sta 
23 945.01 23 

45.08 948.9 71 



Elevation at which weir flow begins = 
Energy head used in spillway design - - 

Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 1 

Culvert Name Shape Rise Span 
Culvert #2 BOX 3 6 
FHh?4 Chart # 8 - flared wingwalls 
FHWA Scale # 1 - W~ngwall flared 30 to 75 deg. 
solutlon Criterla = Hlghest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exlt LOSS Coef 

4 104 .013 .2 1 
Number of Barrels = 2 
Upstream Elevation = 945.29 
Centerline Stations 

Sta. Sta. 
12.4 19.4 

Downstream Elevation = 945.025 
Centerllne stations 

sta. sta. 
12.4 19.4 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 7 

INPUT 
Description: STA19c47.72 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 950.66 0 947.66 9.4 945.01 23 945.01 23 947.43 
31 948.76 38 948.86 45 949.4 45.08 948.9 71 949.42 
95 948.9 111 949.86 

Mannina's n Values num= 3 
sfa n Val Sta n Val Sta nVal 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
0 23 147.72 147.72 

Right Levee Station= 45 Elevation= 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 6 

INPUT 
Descri~tion: STA18+00 
station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev 
0 950.29 0 947.29 9.4 944.64 
31 948.39 38 948.49 45 949.03 
95 948.53 111 949.49 

Mannina's n Values nun= 3 
sta n Val sta n Val Sta nVal 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
0 23 200 200 

Right Levee Station= 45 Elevation= 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 5 

INPUT 
Description: STA16+00 
~t'atiok Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev 
0 949.79 0 946.79 9.4 944.14 

Right Coeff Contr. 
147.72 .1 

Sta Elev Sta 
14.4 944.64 23 
45.08 948.53 71 

Right Coeff Contr. 
200 .1 

Sta Elev Sta 
14.4 944.14 23 
45.08 948.03 71 

Expan. 
.3 

Elev 
947.06 
949.05 

Expan. 
.3 

Elev 
946.56 
948.55 



Description: STA 14t62.90 
station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev 

Mannina's n Values num= 3 
sEa n val sta n Val sta n Val 
5 .03 5 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
5 23 110 110 

Right Levee Station= 45 Elevation= 

CULVERT RIVER: RIVER-1 
REACH: Reach-1 RS: 3.5 

INPUT 
Description: 
Distance from Upstream XS = - 4 
Deck/Roadway Width - 104 
Weir Coefficient = 2.6 
Upstream Deck/Roadway Coordinates 

num= 2 
sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
0 948.55 45 948.18 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev 
5 948.02 5 945.02 9.4 943.79 
31 947.54 38 947.64 45 948.18 
95 947.68 111 948.64 

Manning's n Values nun= 3 
Sta nVal Sta nVal Sta n Val 
5 .03 5 .03 23 .025 

Bank Sta: Left Riaht Coeff Contr. Exwan. < 

5 23 .1 . 3  
Right Levee Station= 45 Elevation= 

Downstream Deck/Roadway Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

Downstream Bridge Cross Section Data 
Station Elevation Data n u =  12 

Sta Elev Sta Elev Sta Elev 
0 949.16 0 946.16 9.4 943.51 

Manning's n Values num= 3 
Sta n Val Sta nVal Sta n Val 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Coeff Contr. Expan. 
0 23 .1 .3 

Right Levee Station= 45 Elevation= 

Upstream Embankment side slope - - 
Downstream Embanlanent side slope - - 
Maximum allowable submergence for weir flow = 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Bro 

Number of Culverts = 1 

Culvert Name Shape Rise Span 

Sta Elev Sta Elev 

Right Coeff Contr. Expan. 
110 .1 . 3  

Sta Elev Sta Elev 
23 943.79 23 946.21 

45.08 947.68 71 948.2 

Sta Elev Sta Elev 
23 943.51 23 945.93 

45.08 947.4 71 947.92 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 



Downstream Elevation = 943.526 
Centerline Stations 

Sta. Sta. 
12.4 19.4 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 3 

INPUT 
Description: STA 13+52.90 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
23 945.93 
71 947.92 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
0 23 152.9 152.9 

Right Levee Station= 45 Elevation= 

Coeff Contr. Expan. 
.1 .3 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach-1 RS: 2 

INPUT 
Description: STA12+00 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev 
0 948.78 0 945.78 9.4 943.13 

Elev 
943.13 

Sta Elev 
23 945.55 

Manning ' s n Values nun= 3 
Sta n Val Sta n Val Sta nVal 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel 
0 23 200 200 

Right 
200 

947.52 

Coef f Contr. Expan. 
.1 .3 

Right Levee Station= 45 Elevation= 

CROSS SECTION RIVER: RIVER-1 
REACH: Reach- 1 RS: 1 

INPUT 
Description: 
Station Elevation Data n m =  12 

Sta Elev Sta Elev Sta Elev 
0 948.3 0 945.3 9.4 942.65 
31 946.4 38 946.5 45 947.04 
95 946.54 111 947.5 

Sta 
14.4 
45.08 

Elev 
942.65 
946.54 

Sta Elev 
23 945.07 
71 947.06 

Manning' s n Values n u w  3 
Sta n Val Sta n Val Sta n Val 
0 .03 0 .03 23 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 23 57.5 57.5 57.5 .1 .3 

Right Levee Station= 45 Elevation= 947.04 

CROSS SECTION RIVER: RIVER-] 
REACH: Reach-1 RS: 0 

INPUT 
Description: @ RET. BASIN, 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 948 4.5 947 9 946 13.5 945 17.5 944 

22.5 943 27 942 32 942 37.5 943 43 944 
47 945 55 946 



Reach River Sta. 

Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach- 1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-l 
Reach-1 

Culvert 
.03 

Culvert 
.03 
.03 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: RIVER-1 

Reach River Sta. Contr . 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach- 1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 
Reach-1 

7.5 Culvert 
7 .1 
6 .1 
5 .1 
4 .1 
3.5 Culvert 
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* For Corresponding Dysart Road Stations See x-Section Plots 





DYSART RD. DRAINAGE CORRIDOR 
10YR. 8 1MrYR.  PROFILE 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 0 @ RET. BASIN. IGYR. & 1132-YR. FLOWS IN CHANNEL ONLY 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 1 STAlC+W DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 2 STA12+00 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 3 STA 13+52.90 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 3.5 Culv D 2-BARREL 8 W  x 5 H  RCB CULVERT @ LOCUST LN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 3.5 Culv U 2-BARREL 6 W  x5H RCB CULVERT @ LOCUST LN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 4 STA 14+62.90 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 5 STA16+00 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 

Station (ft) 



DYSART RD. DRAINAGE CORRIDOR 
RS = 6 STA18+00 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 7 STA19+47.72 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 7.5 Culv D 2-BARREL BW x 3 H  RCB CULVERT @ OVERLIN DR. 

Legend 

WS PF 1 

WS PF 2 

Gmund 

Levee 

Bank Sta 

0 60 120 

Station (ft) 



DYSART RD. DRAINAGE CORRIDOR 
RS = 7.5 Culv U 2-BARREL 6 W x Y H  RCB CULVERT @ OVERLIN DR. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 8 STA20+57.72 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 9 STA22=06.89 DYSART RD. RIGHT-OF-WAY PLUS PARALLEL CHN. 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 10 STA 23+75 DYSART RD. RIGHT-OF-WAY ONLY 

I( .03 L 
955 

~ - - - -  ~ - - ~ . ~ - - - - ~ . ~ ~ . l ~ - . . . ~ . . l . ~ . ~ L . . ~ J . ~ ~ . t ~ . ~ . . ~ . ~ L ~ ~ . J ~ . ~ ~ ~ ~ . ~ ~ L . ~ . ~ ~ . ~ ~ ~ ~ . ~ ~ L . - - ~ . . . . ~ . . . .  

..-.. - - - ., . - - - - - - - - - - - - . ,'-.- . - - - . - - ,- - - - - , - - - - . - - - - . -, . - - . , - - - - - - - -  7 - - - - - - - -  
WS PF 2 

.---a l - . . i - - - . I . . . _ L _ . . . - - . - I - . . - i _ _ - l . . . - i - _ _ - . . - - I - _ . A - - - - , - - _ - ' - - - . - _ . _ I - - - - L . - - J - ~ - d - - . -  

.- - - . . . . . - ,.--.,.-- ' ..------..-.-- ,-.-T.----.--.-.. 
Ground - - . ., . - - - ,- - - - - - - - - - - - - 

954 '1-,L- 

+...-,.... C . - . + . . - - . - . . C - . - . . - i - . . + - - - . , . . . - ~ ~ ~ .  +.. . i - . - -C-. -+-- . . . - - - , . . . . I . - -+-- - . , . . . .  

I '  I 

. . . . . + . . - . , . - . . , - . . . + . . - . . . . . 1 - - . - ) - . - . t . . - , - . - . . - - - + . . . i - - - - , - . - - r . - - . - . - - I - . - - + . - -+ - - - . , . . . -  

953- 

.- - -. f - - - l - - - - p - - - f - - - . . - - - , - . r - - - i - - - , . . . . , . - . - . . - . + - - - + . . . . , . - - . + - - . . - - . .  , 3z 
c 1--.J--- .~..- . i . - . . . -- I ._..L-.- l . . . .~--_..__.L-. .A-.~~I__._L_.. . . . . . i_.__L~--J~~~~l.~..  
0 .- - a > , - - - ., . - - - . . . - . . . 7 . - . 1 . . - . . - . - + . . - 1 - - - - , . . - - F - - - . . . - -  
(Y 

- - - 7 - - - - r - - -  ,----r.-- + .-..,.--- 
3 1 - - - J - - - - ~ - - - - i . - - - - - - . ~ . - - - L - . . 1 . ~ . . l - - ~ - . ~ ~ . l - ~ ~ J ~ ~ ~ ~ 1 . ~ ~ ~ L ~ . ~ . . . ~ . 1 ~ ~ ~ ~ L ~ ~ ~ l ~ ~ ~ . ~ . ~ . .  1 

952 ---&I 
l - . - - ~ - - . - L - - . L ~ - - - . ~ . . I . . . . L - - ~ I . . . - i . . . . . . . J ~ ~ . I . . ~ ~ L . ~ ~ . . . ~ ~ I ~ . ~ ~ L . . . ~ ~ ~ . . , . . . ~  

.-.. , - - - ., . . - . ,. . . . , - - - - - - - , - - - ., - - - - - - - . T - - - - - - - -  T-..7..--,....T---....- 

Station (fl) 



DYSART RD. DRAINAGE CORRIDOR 
RS = 11 STA 25+00 DYSART RD. RIGHT-OF-WAY ONLY 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 12 STA 27+00 DYSART RD. RIGHT-OF-WAY ONLY 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 13 STA 29+00 DYSART RD. RIGHT-OF-WAY ONLY 
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DYSART RD. DRAINAGE CORRIDOR 
RS = 14 STA 31+00 DYSART RD. RIGHT-OF-WAY ONLY 
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DYSART RD. DRAINAGE CORRIDOR 
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Profile 
Scenario: DYSART RD. STORM DRAIN 

Labef: MH-7 
R i m  959.62 ft 
Sump: 952.83 ft 

Label: EXIST MH 

L: 300.00 ft 

S: 0.002467 ft/R 
Size: 36 inch Size: 36 inch 
S: 0.002467 fMt S: 0.002489 ftlft 

S: 0.005273 PUR S: 0.006528 Rlft 

T k  DYSART RD. STORM DRAIN 
c:\haestadbtmc\dysart rd.stm 
10101/02 09:19:25 AM CMX Group Inc. 

Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +I-203-755-1666 

Project Engineer: CMX Group Inc. 
StonCAD "4.1 [428] 

Page 1 of 1 





".. . . .,? . . -- -- ?." , .  : , -- --; - -- 7- -* --IIII " - 
Scenario: DYSART RD. STORM DRAIN 

Pipe Report 

Titie: DYSART RD. STORM DRAJN 
c:Wled\stmc~dy.srt rd.stm 

Label 

P-I 
P-2 
P 3  
P-4 
P-5 
P 6  
P-7 
P-8 
P-9 

CMX Group ix. 

Section 
Size 

361nch 
36 inch 
36 inch 
36 inch 
36 inch 
36 inch 
36 inch 
36 inch 
36 inch 

Q 
(6) 

28.45 
28.45 
28.45 
28.45 
28.45 
22.45 
22.45 
22.45 
22.45 

Lenm 
L 

(ft) 

102.08 
353.07 
300.00 
300.00 
325.00 
225.00 
275.00 
288.00 
116.93 

n 

0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 

D.S. 
Inv. 
Elev. 
(ft) 

945.65 
945.90 
945.65 
947.39 
948.13 
948.94 
949.50 
950.95 
952.83 

U.S. 
Inv. 
Elev. 
(ft) 

945.90 
946.65 
947.39 
948.13 
948.04 
949.50 
950.95 
952.83 
954.00 

D.S. 
Cover 
(fl) 

1.25 
1.35 
2.56 
2.58 
2.59 
1.78 
1.97 
1.98 
3.79 

U.S. 
Cover 

(ft) 

1.35 
2.56 
2.58 
2.59 
1.78 

' 1.97 
1.98 
3.79 
3.13 

Out 
(ft) 

948.65 
948.88 
949.33 
949.80 
950.37 
951 .I 1 
951.43 
952.49 
954.45 

H.G.L.H.G.L. 
IN 
(ft) 

948.82 
949.32 
949.79 
950.36 
951.10 
95i.43 
952.47 
954.35 
955.52 

v 
Out 
(ftEs) 

4.02 
4.03 
4.27 
4.68 
5.02 
4.1 1 
4.68 
6.16 
5.75 

v 
In 

(W) 

4.05 
4.28 
4.69 
5.04 
5.23 
4.68 
6.22 
6.22 
6.22 

Material 

Concrete 
Concrete 
Con& 
Concrete 
Conmte 
concrete 
Concrete 
Concrete 
Concrete 

Shap 

Circular 
Circular 
Circular 
Circular 
Circuiar 
Circular 
Circular 
Circular 
Circular 

Downstream 
Node 

OUTLET 
CONC. COLLAR 
MH-1 
MH-2 
MHJ 
C.B. @ RD.STA35+25 
MHS 
MH4 
MH-7 

U m a m  
Node 

CONC. COLLAR 
MH-1 
MH-2 
MH-3 
C.B. @ RD.STA35+25 
MHS 
MH6 
MH-7 
EXIST MH - 



Scenario: DYSART RD. S ~ R M  DRAIN 

I Inlet Report ::I 
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TNe: DYSART RD. STORM DRAIN Pmjed Engineer: CMX Group Inc. 
c : ~ t m W y s a r t  rcl.$tm CMX Group Inc. StamCAD v4.1 [428] I 1M)l im W:B.ZSAM @ Haestad Methods. lnc. 37 Bmobide Rwd Waterbury. CT067(]8 USA +1-2337551666 Page 1 of 1 

I 

Label 

EXIST MH 
C.B. Q RD.ST-25 

Calculated 
Station 

(fl) 

22+38.08 
13+33.15 

Ground 
Elevation 

(fl) 

960.13 
953.72 

Set Rim 
Equal to 
Ground 

Elevation? 

true . 

true 

Carryover 
Addiional 

Flow 
(Cb) 

0.00 
om 

Rim 
Elwation 

(fl) 

.. . 960.13 
953.72 

Sump 
Elevation 

(fl) 

954.00 
948.94 

Bypassed 
Addiional 

Flow 
(&) 

0.W 
0.03 

Intercepted 
Additional 

Flow 
(Ck)  

0.00 
0.W 

Additional 
Flow 
(as) 

22.45 
6.W 
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. Finished floor elevations shall be a minimum of 12 inches above the 100-year 

flood elevation. Finished floor elevations shall be no less than 14 inches above 

the top of curb for the low end lots and no less than six inches above the top of 

curb for the high end lots. 

. catch basins and storm sewers shall be designed for the 10-year, 6-hour storm 

event. 

. Retention/ detention basins shall be designed to retain 100 percent of the 100- 

year, 2-hour storm runoff from the gross area being developed. 

. Drywells shall be considered to dissipate standing water in retention basins. 

Off-Site Drainage 

Main Street, also known as MC 85, is raised, preventing runoff from areas north of 

Main Street from flowing southward towards the site. Areas west of Fourth Street flow to 

the south, therefore no drainage enters the site along the western boundary. Off-site 

drainage enters the site at two locations along the northern border of the site (See Figure 3). 

The off-site drainage was evaluated using the Rational Method per the Maricopa County 

standards, and calculations are included in the appendix. 

Drainage Area 1 consists of 8.49 acres of mostly low-density housing, and produces 

a 100-year peak flow of 42 cfs. Runoff concentrates at an existing low point just nc@ of 
1 

Harrisoli Drive, where it ponds before flowing east along the noah side of Harrison Drive 

and within Harrison Drive itself. The capacity of Harrison Drive was calculated using 

normal depth computations, which are included in the appendix. The capacity of Harrison 

Drive is approximately 11 cfs. For the purpose of this design analysis, the remaining 3 1 cfs 

was assumed to overtop Hanison Drive and flow into the site at Retention Basin A. From 

Retention Basin A, the flow continues south through a series of graded retention basins and 

culverts, exiting the site at approx~mately the current drainage path. The basins will be 



DESIGN 

Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: KVM Date: 5-1-01 

LOCATION DATA 

Location: ROSE TERRACE 

Project Name: 00-008 Subarea id: OFFSITE 1 

Drainage Area 8.49 acres 

Watercourse Length 300.0 feet 

Top Elevation 952.0 feet 

Bottom Elevation 949.0 feet 

Slope .01000 feet/feet 

Roughness Coefficient (Kb) .03420 

10-Year, 6-Hour Rainfall 2.00 inches 

Parameter 2 -Yr 5 -Yr 10-Yr 25-Yr 50-Yr 100-Yr 

Q (cf.5) 14 19 22 2 8 35 4 2 

C 0.450 0.450 0.450 0.495 0.540 0.563 

Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0 

I I 

i (in/hr) 3.7 4.9 5.7 6.7 7.7 8.7 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

< 

Computed by: KVM 

LOCATION DATA. 

Location: ROSE TERR9CE 

Project Name: 00-008 

Date: 5-1-01 

Subarea id: OFFSITE-2 

Drainage Area Cover: 

DESIGN DATA fed PO n7 Pefe'rrencc 7 
, Drainage Area 62.11, acres . . 

. .  . . . . :  . - .  
Watercourse .Length . ; , 2300.0 feet 

Top Elevation 956.0 feet 

Bottom Elevation 951.0 feet 

Slope .00217 feet/feet 

RoughnessCoefficient (Kb) .02880 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological Summary Table 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (cf s) 

C 

Tc (min) 

i (in/hr) 

2 -Yr 

41 

0.400 

27.7 

1.6 

5-Yr 

5 8 

0.400 

24.2 

2.4 

10-Yr 

7 5 

0.400 

25-Yr 

105 

0.440 

17.9 

5.2 . 

50-Yr 

134 

0.480 

22.0 I 20.1 I 
18.9 

100-Yr 

162 

0.500 

3.0 3.8 4.5 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: SID 

LOCATION DATA 

Location: 2 

Project Name: TRES RIOS f3LNDI Subarea id: SUBBASIN2 

Drainage Area Cover : SINGLE FAMILY, €31 JTLN 6 

DESIGN DATA 

Drainage Area 42.62 acres 

Watercourse Length 2400.0 feet 

Top Elevation 960.0 feet 

Bottom Elevation 951.6 feet 

Slope .00350 feet/feet 

Roughness Coefficient (Kb) .02982 

10-Year, 6-Hour Rainfall 2 .OO inches 

Hydrological Summary Table . . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameter 

Q (cf S) 

C 

Tc (mid 

i (in/hr) 

2-Yr 

3 1 

0.400 

23.9 

1.8 

5-Yr 

44 

0.400 

21.0 

2.6 

10-Yr 

54 

0.400 

19.4 

3.2 

25-Yr 

7 6 

0.440 

17.6 

4.1 

50-Yr 

98 

0.480 

16.6 

4.8 

100-Yr 

118 

0.500 

15.7 

5.6 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

Computed by: SID - 

LOCATION DATA 

Location: SOUTH RETABAS- 

Project Name: TRES RIOS Subarea id: DYSART (S) 

Drainage Area i l o v ~ . ~  PnVFn 

DESIGN DATA 

Drainage Area 2.31 acres 

Watercourse Length 12h0-D feet 

Top Elevation . 1000.0 feet 

Bottom Elevation -4P8.5 % e t  

Slope .00119 feet/feet 

Roughness Coefel n pnt . . 
-0 -373 

10 -Year, 6-Hour-..Rainf all 2.00 inches 



Flood Control District of Maricopa County 
Hydrologic Design Manual Rational Method 

- 
Computed by: SID Date: 10-5-01 

LOCATION DATA 

Location: @HARRISON 

Project Name: TRES RIOS Subarea id: DYSART (N) 

Drainage Area Cove: 

DESIGN DATA 

Drainage Area 4.83 acres 

Watercourse Length 2700.0 feet 

Top Elevation 1000.0 feet 

Bottom Elevation 99h7Lee t  

Slope .00121 feet/feet 

Roughness Coefficient fKbJ a3573 

10-Year, 6-Hour Rainfall 2.00 inches 

Hydrological. Sllmmary 2 b l e  . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - 

50-Yr 

14 

0.852 

30.5 

3.4 

Parameter 

Q (Cfs) 

C 

- 

Tc (min) 

i (in/hr) 

100-Yr 

17 

0.887 

28.8 

4.0 

10-Yr 

8 

0.710 

36.1 

2.2 

25 -Yr 

11 

0.781 

3 2 . 4  

2.9 

2-Yr 

3 

0.710 

48.5 

1.0 

5-Yr 

6 

0.710 

40.7 

1.6 
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I FLOODING SOURCE I FLOODWAY I BASE FLOOD 
WA-~ER SURFACE ELEVATION 

Agua Fria River 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
H 
N 
0 
P 
Q 
R 
s 
T 
U 
v 
W 
X 
Y 

CROSS SECTION DISTANCE 1 

I 

I 'Hlles Above Confluence With Gila River 
2~levation Computed Without Consideration of Backwater From Gila River 

( REGULATORY WITHOUT WITH 
FLOODWAY FLOOOWAI INCREAIE 

(FEET NGUDI 

SLCTlON 
w ~ ~ r n  AREA 
if €Ell (SQUARE 

FEET) 

T 
A 
8 
1 
I 

s 

MEAN 
VELOCllY 
(FEET PER 
SECOND) 

I 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ; 
AND INCORPORATED AREAS 

- FLOODWAY DATA 

AGUA FRlA RIVER 





1 - HYDROLOGIC DESIGN DATA SHEET 
. ... RATIONAL METHOD 

. . 
DRAINAGE AREA 4 i h r d  C 

CONCENTRATION POINT 3 

DESlGN DATA 

I .Drainage Area 61 ?3 acres 

Drainage Length '(Area Only) feet 

4 Average Velocity (A= Only) fps 

I, Tc for Area minutes 

previous Tc to Point 2 1 9 1 b fl. minutes 
< 

TOM Tc 19tb 6 minutes 

, DESIGN COMPVTAT~ONS 

Design Frequency 1 10 50 1 100 I 
i .' 

Precipitation P I  = 1 hour I - 
Time of Concentratian Tc 191bb 
Rainfall intensity z 1 / 5  ft3? L/lF)8 
Runoff Coefficient 8,G5 O r b 1  O r 6 9  
Peak Discharge Qp = CiA = 3 1 7 3  / b * b o  19819 

C.6, i p~pe  f / ~ d  



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

DESfGN DATA 

.Drainage Area 

D~inage Lengfh '(Area Only) - feet 

Average Velociiy (Arsa Only) 

Tc for Area 

- 
. fps 

- minutes, 

. 
Previous Tc to Point ;I , 

Tokl Tc 

.. DESIGN COMPUTATIONS 

t o e 3 1  minutes 

Z 0 t3 minutes 

r 

Design Frequency 10 50 1 100 I 
Precip.Ration P I  = 1 hour 

Xme af Cancentration Tc '20~3I  
I 1-  

Ru'nfalI intensity i 3109 L / ~ 3 /  Yt39 
Runaff Coemcient 0155 O r t J  0167 

Pezk Discharge Qp = CiA = 1 0  1Llt05 I I ( c I ~ ~ ,  



HYDROLOGIC DESIGN DATA SHEET 
RATIONAL METHOD 

DRAINAGE AREA r h  rd F 

CONCENTRATION POINT 5 
1 DESlGN DATA 

/0*67 acres 
. C. . - 

Drzinage Length '(Area Only) feet 

/ 

Average Velocity (Area Only) fps 

/ Tc for Area minutss. 

prsvious TC to point L/ 2 0 ~ 3  1 minutes 

q0 *3 1 minutes 

I. 
Design Frequency 10 50 1 100 I! 

: 
Predp$&ion P1 = 1 hour 

Tc 
I I 

'Time of Cdncentrzfion % 0 r 3 /  

7tg9 
Ot69 

Rainfall htensity ' 
Runoff Coefficient C 

Peak Discharge Qp = C'A = I /%ti3 

' 3~09 
dt5q 

30139 / 3 b l o ~  

' j 1 3 1  
0 1 6 6  



. I I . L m r r ~ m m * a - m -  
Scenario: PARCEL 4, TRACT " E" STORM DRAIN 

Pipe Report 

Tltlc TRES RlOS LANDINc3,PARCEL 4 TRACT E STORM DFAN P r q d  Engo-r CMXGrwp Inc 
c ~ t ~ t m c \ p P r s d 4 h p d ~  sd s h  CMX Group Inc. 
lOX)7/02 1046CSAM 

StormCAD v4 1 14281 
O Hasstad Msthoda. lno 37 Brmketde Rad  Waterbury, CT 06708 USA +1-2M7551666 Page I d 1 

Label 

P-I 
P-2 
P-3 

@ N.SISE OF DORIS ST 1.8 

Q 
(cfs) 

18.13 
14.13 
9.93 

Section 
Size 

24 inch 
24 in& 
24 in& 

Lengm 
L 
(fi) 

16.00 
33.00 

233.50 

n 

0.013 
0.013 
0.013 

D.S. 
Inv. 
Elev. 
(fi) 

948.00 
948.1 1 
948.25 

U.S. 
Inv. 
Eiev. 
tft) 

946.1 I 
948.25 
949.00 

D.S. 
Cover 

(R) 

1.00 
1.58 
1.44 

U.S. 
Cover 

(ft) 

1.58 
1.44 
1.92 

H.G.L. 
Out 
(R) 

949.77 
949.84 
949.97 

H.G.L. 
IN 
(ft) 

949.84 
949.97 
950.40 

v 
Out 
(Ws) 

6.16 
4.89 
3.46 

v 
In 

(Ws) 

6.27 
4.92 
4.24 

Material 

Con& 
ConcreQ, 
Concrete 

Shape 

Cirwlar 
Circular 
Circular 

Downsbaam 
Node 

OUTLET IN RET. BASIN 
CB @ S. SIDE DEE ST. 
CB @ N. SIDE OF DEE S 

Upstream 
Node 

CB @ S. SIDE DEE ST. 
CB @ N. SIDE OF DEE ST. 
CB @ S. SIDE OF DORIS S 

Full 
Area 
(ff) 

3.1 
3.1 
3.1 



Scenario: PARCEL 4, TRACT " E STORM DRAIN 

Inlet Report 

T i  TRES RlOS LANDING,PARCEL 4TRACT E STORM DRAIN ProM Engineer: CMX Group Inc. 
c:vlae&dWmo\parcel4hade sd.m C M  Group IN SlonnCAD v4.1 [4281 
1Ml7mL 1048:24AM O Haestad Memods. lnc. 37 Broolaide Road Waterbury. CT0670B USA +I-a03.795-1666 Page 1 of 1 

Rim 
Elevation 

(ft) 

952.92 
952.92 
951.69 
951.69 

Label 

CB @ N.SISE OF DORIS ST. 
CB @ S. SIDE OF DORIS ST 
CB @ N. SIDE OF DEE ST. 
CB S. SIDE DEE ST. 

Ground 
Elevation 

(fl) 

952.92 
952.92 
951.69 
951.69 

Calculaled 
Station 

(ft) 

3+22 
2+86 
0+52 
W16 

Set Rim 
Equal to 
Gmund 

Elevation? 

true 
true 
true 

true 

Sump 
Elevation 

(ft) 

949.75 
949.00 
943.25 
948.11 

C a m  
A d d i i l  

Flwr 
(as) 
0.00 

0.00 
0.00 
0.00 

Bypawd 
AMtionaI 

Flow 
(as) 
0.00 
0.00 

0.00 
0.00 

Intercepted 
Addifanal 

Flow 
(as) 

0.00 
0.00 
0.00 

0.00 

< 
Addiiionai 

F W  
(6s) 

4.97 
4.96 
4.23 
4.00 



Label: OUTLET IN RET. BASIN 
Rim: 951 -00 ft 
Sump: 948.00 ft 

Profile 
Scenario: PARCEL 4, TRACT " E STORM DRAIN 

Label: CB @ S. SlDE DEE ST. 
Rim: 951.69 ft 
Sump: 948.1 1 ft 

Label: CB Ci? N. SlDE OF DEE ST. 

Label: CB @ S. SIDE OF DORIS ST. 
Rim: 952.92 ft 
Sump: 949.00 ft 

Label: CB @ N-SISE OF DORIS ST. 
Rim: 952.92 ft 
Sump: 949.75 ft I 

951 -00 
Elevation (ft) 

0+07 0 + 5 0  l+OO 1 +50 2+50 
Station (ft) 

\ 
Label: P-2 Label: P-4 

Up. Invert: 948.25 ft Up. Invert: 949.75 ft 
\ 

\ 
Dn. Invert: 948.1 1 ft Dn. Invert: 949.50 ft 

L: 36.00 ft L: 36.00 ft 

Size: 24 inch Size: 18 inch 

S: 0.003889 ftlft \ 
S: 0.006944 ftlft 

Label: P-3 
Label: P-1 Up. Invert: 949.00 ft 
Up. Invert: 948.1 1 ft Dn. Invert: 948.25 ft 
Dn. Invert: 948.00 ft L: 233.50 ft 
L: 16.00 ft Size: 24 inch 
Size: 24 inch S: 0.0032 12 ftlft 
S: 0.006875 ftlft 

Tltle TRES RlOS LANDING,PARCEL 4 TRACT E STORM DRAIN 
C Maestad\Strnc\parcel4tracte sd stm CMX Group Inc. 
10/07/02 10 40 39 AM O Haestad Methods. lnc 37 Brooks~de Road Waterbury. CT 06708 USA +I-203-755-1666 

Project Engineer CMX Group Inc. 
StormCAD "4.1 [428] 

Page 1 of 1 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

EQUATION (S) : 

1. Scupper Capacity (Q) =. 67*H\12*L* (2g*~o) .5) *Fcl 
(D+a) > (H+a) Therefore Orif ice Flow) 

DESIGN DATA: 

1. Width of Depression (W) = 1.42 Ft 

2. Curb height (Dl = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (H) = 5 INCHES 

6. DO= .4583334 Ft .= (D+a-H/2) /12 

SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

CONCENTRATION Q (lorn) CALCULATED STANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

CP2&3 4.97=QlO/2 4.10 6.00 7.28 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION Tres ~o s LQ od~ rn i k r c i 5  S t  @ C P  2b3  

EQUATION ( S ) : 

la. Scupper Capacity (Q)=2.3*(L+1.8*W)*doAl.5*Fcl 
(Weir Flow For Dl c (h+a)/12) 

lb. Scupper Capicity(Q)=0.67*h/l2*L*(64.4*d)^.5*Fcl 
( Orifice Flow For Dl > (h+a)/12 ) 

lc. Weir Capacity = 2.63*LWEIR*(Hl)^1.5 

2. Effective Depth (do) = (Q/ (1.84* (L+1.8*W) ) ) ". 667= .6000622 FT.. 
3. Water Depth @ Lip of Curb (dl)=do+h/24= .go83622 FT. 

4. Height of Water Above Curb (Hl)=dl-(d+a)/l2= .I416955 FT. 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height (d)= 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. Length of Overtopping Weir= 11 FT 

5. Height of Curb Opening (h)=5-Inches 

SCUPPER (OR CB W/O GRATE) IN SUMP WITH CURB OVERFLOW 

CONCENTRATION TOTAL STANDARD OVERTOPPING SCUPPER 
POINT Q LENGTH Q Q 

NOTE: 1. Dl > (H+a)/12 THEREFORE ORIFICE FLOW PREVAIL 
2. SCUPPER 10-YR DESIGN CAPACITY @ L= 6 IS 7.280109 CFS 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

( OR EQUIVALENT STANDARD DETAIL ) 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

-,- 
CALCULATIONS BASED ON 

8 MARICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION CIrt5 RIA 3 Lan h . 1 ~  . ., Dee S C . @ C P ~ ~ ~  

r 15b9- l  .hi d I 

EQUATION (S) : 

1. Scupper Capacity (Q) =. 67*H\12*L* (2g*Do) A .5) * ~ c l  
(D+a) >(H+a) Therefore Orifice Flow) 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height(D) s 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4. Clogging Factor (Fcl)=0.80 

5. HEIGHT OF CURB OPENING (H) = 5 INCHES 

6. DO= .4583334 Ft.=(D+a-H/2)/12 

'I 
SCUPPER (OR CB W/O GRATE) IN SUMP AREA 

1 1 CONCENTFLATION Q (lorn) CALCULATED STANDARD SCUPPER 
POINT LENGTH LENGTH CAPACITY 

I 
CP4 &5 4.20 3.46 6.00 7.28 

NOTE: 1. STANDARD LENGTH APPLY TO MAG 533-1 OR PHX P1569-1 
2. CALCULATED LENGTH IS SCUPPER LENGTH 



CATCH BASIN DESIGN PROCEDURES 
MAG 533-1 CATCH BASIN TYPE D, WITH GRATE 

I OR EOUIVALENT STANDARD DETAIL ) - 
OR 

MAG 206.1 CONCRETE SCUPPER, OR EQUIVILENT 
(OR PHOENIX C.B., STD P1569-1 TYPE M, WITHOUT GRATE, OR EQUIV.) 

CALCULATIONS BASED ON 
WICOPA COUNTY. HYDRAULICS MANUAL 

DETAIL DESCRIPTION f e 5  RI d S Land I a4 . n Dep S t  P C f' 4; S 

C ,  I .  M I w I over eocb 

EQUATION (S) : 

la. Scupper Capacity (Q)=2.3*(L+1.8*W)*doAl.5*Fcl 
(Weir Flow For Dl c (h+a) /12) 

lb. Scupper Capicity(Q)=0.67*h/l2*L*(64.4*d)^.5*Fcl 
( Orifice Flow For Dl > (h+a)/12 ) 

lc. Weir Capacity = 2.63*LWEIR*(H1)^1.5 

2. Effective Depth (do)=(Q/(1.84*(L+l.E*W)))^.667= .4810637 FT. 

3. Water Depth @ Lip of Curb (dl)=do+h/24= .6893637 FT. 

4 .  Height of Water Above Curb (Hl)=dl-(d+a)/l2= 2.2697033-02 FT. 

DESIGN DATA: 

1. Width of Depression (W)= 1.42 Ft. 

2. Curb height (d) = 6 Inches 

3. Gutter Depression (a) In Inches= 2 Inches 

4 .  Clogging Factor (Fcl)=0.80 

5. Length of Overtopping Weir= 100 FT. 

5. Height of Curb Opening (h)=5-Inches 

SCUPPER (OR CB W/O GRATE) IN SUMP WITH CURB OVERFLOW 

CONCENTRATION TOTAL STANDARD OVERTOPPING SCUPPER 
POINT Q LENGTH Q Q 

CP4&5 8.34 6.00 0.88 7.46 

NOTE: 1. Dl > (H+a)/12 THEREFORE ORIFICE FLOW PREVAIL 
2. SCUPPER 10-YR DESIGN CAPACITY @ L= 6 IS 7.280109 CFS 



Retention Provided 
Retention Basin in Parcel 4, Tract 'B' 
BOTTOM = 948.00, AREA = 33243.55 sq. ft. 
@ ELEV=949.00, VOL=0.8094 ac. ft., AREA=37272.27 sq. ft. 
@ ELEV=950.00, VOL=1.7135 ac. ft., AREA=41489.95 sq. ft. 
@ ELEV=951.00, VOL=2.7798 ac. ft., AREA=51409.45 sq. ft. 



Retention Provided 
Retention Basin in Parcel 5, Tracts 'A' & 'B' 
BOTTOM = 941.90, AREA = 83782.40 sq. ft. 
@ ELEV442.90, VOL=2.0521 ac. ft., AREA=94998.46 sq. ft. 
@ ELEV=943.90, VOL=4.4112 ac. ft., AREA=110523.27 sq. ft. 
@ ELEV=944.90, VOL=7.1010 ac. ft., AREA=123811.54 sq. ft. 
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TRACT E SURFACE FLOW 
Worksheet for Trapezoidal Channel 

Pmjecl Description 

Worksheet PARCEL 4,TRACT E CH. 
Flow Element Trapezoklal Channel 
Method Manning's Formuls 
Solve Fw Channel Depth 

Input Data 

Mannings Coeffcient 0.025 
Slope 0.0053% ftm 
Left Side Slope 4.00 H :V  
Right Slde Slope 4.00 H :V  
Boltom Width M.W fl 
Diecharge 3.04 d s  

Resub 

Depm 
Flow Area 
Wetted Perimeter 
TOP Wldth 
crincal Depth 
Crincal Slope 
Vdodty 
Velodty Head 

S M  Energy 
Froude Number 
Flow Type 

Project Engineec CMX 
c : \ h a ~ r e s r b s r b s f m 2  ChW Group Inc. FlawMasier vS.0 [614e] 
W l W  CB:46:15 AM CJ Haestad M o d s ,  ln0. 37 Embide Road Wat&ry.cT TOg70B USA (2m) 7561666 Page 1 of 1 



Cross Section 

I Cross Section for Trapezoidal Channel 

Prolea Oscnpttan I 1V-& PARCEL 4,TRACT E CH 
Flow Element Trapezoidal Channel 

I Method Mannmg's Formula 
Solve For Channel Depth 

I 
Sectkm Data 

Mannmgs Coefklent 0 025 
Slope OW5325 WR 

I 
Depth 013 fl 
Len Svle Slope 4 0 0  H : V  
RUM Side Sbpe 4 0 0  H V 
Bottom W M  M.OO fl 

I Discharpe 304 CFS 

0 t 

1 
iI 
P 
I I  
I 11 
I 'I 
I I 

i l  

'I 1 

i [I 
Proled Ewneer CMX 

I 
c \ h a ~ m w l t r e s m  fm2 CMX Group Iw. Flowhster 6 0 [St44 
O S / 1 M n  03 98 33 AM O Haestad Methods. lnc 37 'IBrmksde Road Wafwbury. CT 0670B USA (Zm) E3-1666 Page 1 of 1 
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Percolation Test And Geological Re~ort 
For Retention Basins 

Tres Rios Landing 
SEC, Dysart Road and Buckeye Road 

Avondale, Arizona 

Preoared For - 

CMX, L.L.C. 
1513 E. Missouri Avenue, Suite 1 15 

Phoenix, Arizona 85014 

;Ip, 
i Cows~aucr~orrr I#SPECTIO# & TESTING 60. 

2137 WEST 7"STREET 
TEMPE, ARIZONA 85281-7227 
(480) 446-3876 FA% (480) 446-7580 



CONSTRUGTION I ~ S P E C T I I I N  & TESTING GO. 
2137 WEST 7M STREET 
TEMPE. ARIZONA 85281.7227 
(480) 446-9876 F.LK (480) 446-7580 < 

Tuesday, April 30,2002 

CMX, L.L.C. 
15 15 E. Missouri Avenue, Suite 115 
Phoenix, Arizona 850 14 

Re: Percolation Test Report 
For Retention Basins 

Project: Tres Rios Landing 
SEC, Dysart Road and Buckeye Road 
Avondale, Arizona 

Project No. 02-20817-1 

Attention: Ron Hilgart 

In accordance with your request, we have completed the percolation tests for Tres 
Rios Landing in accordance with the requirements as of May 1, 1988, for the city 
of Avondale. 

The accompanying report presents the results of this testing. 

Respectfully Submitted, 
rstine Co. codstructibn inspection & Te c S L A ~ F  

Prepared By: Greg 3 S. Wnenta 



GUNSTRUCTION INSPECTION & TESTING GO. 
Tres k o s  Landing 
SEC, Dysart Road and Buckeye Road 
Avondale, Arizona .. .-. 
02-20817-1 

Percolation Test Report 
For Retention Basins 

In accordance with the city of Avondale requirements as of May 1, 1988, the 

following items are submitted: 

1. General Descriution of Area: 

Tres Rios Landing consists of approximately 50 acres of native desert 

land. The topography has a slight downward slope towards the southwest. 

3. Method of Making Soil Profile & Percolation Tests: 

Two (2) test holes 12" in diameter were excavated utilizing a hand shovel. 

The holes were lined with an impermeable membrane, presoaked and 

water levels recorded at five-minute intervals until u~xformity in rate of 

fall. The "stabilized rates" were determined from the above faUtime 

results. 

4. Map Showme Location of Test Pits: 

See Attached Site Plan 

- 

- .  - - 
1 of2 

. - 



il G ~ N S T R ~ E T ~ O N  INSPECTION & TESTI~YG CQ. 
Tres k o s  Landing 
SEC, Dysart Road and Buckeye Road 
Avondale, Arizona 
02-20817-1 

11 - 
5. Boring Logs and Percolation Test Results: 

i 

Stabilized percolation rates as determined for the retention basins in cubic 

i l  feet per hour per square foot are given in the following table: 

6. Descriution of Topomphv: 

See Item 1 

8. Present and Future Uses Around Site: 

The immediate area surrounding the site is primarily residential. Vacant 

land to the West is currently under construction for residential living. 

Surrounding land uses will probably change as the surrounding area is 

developed. 





OFFSITE SUBAREA DRAINAGE 
BOUNDARY 

RETENTION BASIN AND/OR a TRACT lDENTIFlCATION 

CATCH BASIN 

SCUPPER 

6" VERTICAL STREET CURB FOR DRAINAGE 
OTHER 6" VERTICAL STREET CURB 

i ' 1 1 DATE: 10-02-02 1 

I DWG. NO. I 




