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1.0 INTRODUCTION

This final drainage report has been prepared under a contract from Stardust Development,
Inc., Owner/Developer of the Dreaming Summit project. The purpose of this report is to provide
the hydrologic and hydraulic analyses, required by Maricopa County, to support the final plat
submittal for Unit 2B. This report utilizes the master drainage plan developed for the overall
project as presented in the Master Drainage Report, Dreaming Summit and the Infrastructure
Drainage Report, Dreaming Summit. The study is currently in review with the Flood Control
District of Maricopa County and cities adjacent to the project. Preparation of this report has been
done according to the procedures detailed in the Drainage Design Manual for Maricopa County,
Arizona, Volumes I & II (Reference Nos. 1 & 2).

The Dreaming Summit project site is located within Maricopa County, Arizona. The site is
located within Sections 10 and 15, Township 2 North, Range 1 West of the Gila and Salt River
Base and Meridian. The Unit 2B site is bounded by Litchfield Road to the west, Bethany Home
Road to the north, and vacant land to the south and east. Figure 1, located in Appendix A,
illustrates the location of the project site in relation to Maricopa County street system. Access to
the site will be provided by Litchfield Road and Bethany Home Road.

The Dreaming Summit Unit 2B project is a proposed single family subdivision of
approximately 140.5 acres that contains 436 lots for an average density of 3.10 lots per acre.
Improvements to be made on-site will include full roadway sections with asphalt pavement,
rolled and vertical curbing, gutter and sidewalks, and graded building pads. Exhibit A,
located in the back pocket, illustrates in concept, the proposed improvements for the project.

2.0 EXISTING DRAINAGE CONDITIONS

The proposed site is located on an undeveloped parcel that has historically been used for runoff
detention. Approximately one-sixth of Unit 2B has been previously graded to provide for a large
detention basin, the Litchfield Park Detention Facility, changing the historic flow patterns slightly.
Before the construction of the detention basin, two major washes cut across the site from the
northwest to the south.

The Litchfield Park Detention Facility is located roughly in the center of the Dreaming
Summit project. It serves as a regional detention basin, collecting runoff from the north and
releasing it via a 42” bleedoff pipe located at the southeast corner of the basin where the flow is
conveyed to the Colter Channel.

A dip section on Litchfield Road is located 1600 feet south of Bethany Home Road. Using the
White Tanks/Agua Fria ADMS, it has been determined that 165 cfs can enter the site at this
location. This dip section is discussed in more detail in the Infrastructure Drainage Report.
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The current FEMA Flood Insurance Rate Map (FIRM) for this area, map number
04013C1615H (effective date September 30, 1995) shows most of the project site is in a flood
hazard Zone X. Zone X is defined as "Areas of 500-year flood; areas of 100-year flood with
average depths of less than one foot or with drainage areas less than one square mile; and
areas protected by levees from 100-year flood." The remainder of the site is located in a flood
hazard Zone AE. Zone AE is defined as “Base flood elevations determined. ” The AE Zone
was delineated as part of the White Tanks/Agua Fria ADMS. A copy of the current FIRM
panel is provided on Appendix B.

3.0 PROPOSED DRAINAGE CONCEPT

The proposed drainage concept is presented in three parts: on-site drainage conveyance, off-
site drainage conveyance, and on-site storm water retention. The hydrologic analysis is
summarized in section 4.0 and the hydraulic analysis is summarized in section 5.0. On-site storm
water retention calculations are in section 3.3. See Exhibit A in the back pocket for a graphical
illustration of the proposed drainage concept.

3.1 On-site Drainage Conveyance

On-site storm water runoff is conveyed through the site by the paved roadway sections that
have normal crown sections and either 4-inch roll or 6-inch vertical curb. Lots are graded to drain
into the roadway on which they front. Typical street sections are shown in Figure 2, located in
Appendix A. Runoff generated within portions of the project site is conveyed into the regional
detention basin, adding to the runoff volume currently entering the basin from the north and west.
Runoff from the remaining area combines with off-site flow from the west and is conveyed in a
channel which ultimately discharges into the Colter Channel. In the future, this volume will be
retained within Unit 3.

The roadway sections are designed to convey the 10-year peak flows between the curbs and the
100-year peak flows between property lines. Catch basins and scuppers are used to direct the flows
from the street into the retention basins.

‘3.2 Off-site Drainage Conveyance

As described in the Infrastructure Drainage Report, off-site runoff from the west is conveyed
across Litchfield Road in a dip section. This runoff is collected into a drainage channel and
conveyed east through the site. This runoff joins the bleedoff from the Litchfield Detention Basin
and flows south in an existing wash to the Colter Channel.
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3.3 On-site Storm Water Retention

The County requires that all runoff from the 100-year, 2-hour event generated from the project
site and half streets adjacent to the site be retained within the project site. The required retention
volume for the project site is estimated as follows:

Vi = C+(P/12)*'A
Where:
Vi = Estimated volume in cubic feet
C.« = Weighted runoff coefficient (0.95 - Street)
(0.66 - Residential [Figure 4 in Appendix A])
(0.25 - Open Space)
100-year, 2-hour depth of rainfall in inches (2.65 in)
Drainage area in acres (62.72 - Residential)

P
A
Vrres = 0.66*(2.65/12)*62.78 = 9.15 ac-ft

The amount of required retention in the Litchfield Detention Basin for this project is 9.15 ac-
ft. In addition to this volume, the Litchfield Detention Basin will be storing 5.72 ac-ft from the
Infrastructure of Dreaming Summit and 10.96 ac-ft from Unit 2A (Reference No. 7). These
volumes will be set aside and retained when the Infrastructure and Unit 2A are developed.

A portion of the volume required for Unit 2B, specifically the southwest corner, is not
retained within the Litchfield Detention Basin due to grading constraints and its proximity to
the regional detention basin. That required volume will be provided in a temporary retention
basin within Unit 3. There will be no mixing of off-site flow and on-site runoff; therefore, the
temporary basin will intercept runoff generated south of the Litchfield Detention Basin. The
ponding depth in this temporary basin will not exceed one foot. The retention for this part of
Unit 2B will be discussed further in the Final Drainage Report for Unit 3, however 5.72 ac-ft
of volume will be set aside and retained when Unit 3 is developed. The calculation for this
retention is shown below.

A = Drainage area in acres (2.73 - Street)
(36.02 - Residential)
(3.61 - Open Space)
Vi swee = 0.95+(2.65/12) * 1.41 = 0.30 ac-ft
0.66 *(2.65/12) *35.83 = 5.22 ac-fit
0.25+(2.65/12) *3.61 = 0.20 ac-ft

Vires

VR—OS

Vetow = 0.30+ 522+ 0.20= 5.72 ac-ft
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4.0 HYDROLOGIC ANALYSIS

The hydrologic analysis for this study has been done using the County's Drainage Design
Manual, Volume I. Peak flows for the site were computed using the Rational Method program
from Maricopa County. The following establishes the Rational Method equation and the basic
input data required: '

Q= CIA
Where:
Q = Peak Flow (cfs)
C = runoff coefficient relating runoff to rainfall
A = the contributing drainage area in acres (from Exhibit A)
T. = Time of Concentration (min.)

A summary of peak flows for the 10-year (Q10), 50-year (Qso) and 100-year (Q,q0)storm
events is shown below in Table 4.1. Appendix C contains the detailed calculation sheets that
establish the input data and estimated peak flow values for on-site drainage areas.
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|
I Summary of Peak Discharges
| Table 4.1

i

|

I SA 9 15 19 20G 30 54 65
8B 17 29 35 20H 28 49 59

I 8C 19 33 40 24A* 15 26 31

l 8D 16 29 35 24A 17 30 36
8E 9 15 19 24B* 19 33 40

l 8F 19 33 40 24B 36 63 76

I 8G 54 96 116 24C* 4 7 8
9A 9 16 19 24C** 14 23 28

' 9B 10 18 22 24C 49 88 106

l 20A 16 27 32 24D* 18 32 38

| 20B 11 19 23 24D 19 33 40

l 20C 29 50 61 25 7 12 14

' 20D 9 16 19 26 3 4 5

| 20E 12 | 20 | 24 27 5 9 10

i

|

|

i

| |
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5.0 HYDRAULIC ANALYSIS

The hydraulic analyses of the proposed storm water management facilities have been
completed according to County's Drainage Design Manual, Volume II, Hydraulics. Haestad
Method' s FlowMaster computer program (Reference No. 3) was utilized to determine the
depth of flow within the roadway for the 10- and 100-year storm events. The depth of flow
for the 10-year peak discharge is contained within the curbs and the 100-year peak discharge is
contained within the property lines. Storm drains are incorporated into the drainage design
where flow depths exceed these guidelines. A summary of the depth of flow for the 10- and
100-year storms is shown below in Table 5.1.
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Summary of Depths of Flow
Table 5.1

7s 0.25 0.33 20F 0.46 0.63
8As 0.33 0.42 20G 0.45 0.66
8B- 0.33 0.42 20H 0.32 0.50
8C 0.42 0.57 24Axe 0.31 0.39
8D 0.33 0.42 24A 0.41 0.54
8E- 0.33 0.43 24Bx 0.33 0.43
¢ | 035 0.45 24B 0.47 0.67 |
8G 0.42 0.66 24Css 0.21 0.27
9A- 0.33 0.42 24Cxe 0.28 0.35
9B 0.34 0.46 24C 0.40 0.65

20A- 0.31 0.39 24D+ 0.31 0.40

20B- 0.28 0.36 24D 0.35 0.46
20C 0.39 0.52 25 0.27 0.35

20D 0.26 0.34 26 0.22 0.26

20E 029 | 037 27 0.25 0.33

= 4” roll curb

Catch basins and scuppers are used to convey the runoff into Litchfield Detention Basin
and the drainage channel. The catch basins are designed using the interceptions rates
calculated with the HEC-12 computer software program (Reference No. 4). The catch basin
computations utilize a 25% clogging factor for the inlets. The design is based on the 10-year
storm event. A weir calculation is used to determine the 100-year water surface elevations
where runoff overtops the curb and spills into the drainage swale. The HEC-12 computation
sheets, weir calculation sheet and drainage swale design are located in Appendix D. A
summary of inlet sizes and water surface elevations is shown below in Table 5.2.

David Evans and Associates, Inc. Final Drainage Report
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|

Summary of Inlet Sizes

L s

8BN & 8BS 0.37/69.83 0.47/69.93
8CW & 8CE | Double wings (17°,10°) wings | 0.46/69.25 0.59/69.38
8FN 17’ wing 0.39/70.10 0.50/70.21
8FS 17’ wing 0.39/70.02 0.50/70.13
8GW & 8GE Double 10° wings* 0.37/68.12 0.69/68.44
9BN 17’ wing* 0.37/67.25 0.48/67.36
9BS 17’ wing* 0.37/67.24 0.48/67.35
20CN & 20CS 17’ wings 0.43/70.25 0.55/70.37
20FW 6’ wing 0.50/69.33 0.64/69.47
20FE 6’ wing 0.50/69.30 0.64/69.44
20GN & 20GS Double 17’ wings 0.49/68.56 0.66/68.73
20HW & 20HE Double 17’ wings* 0.30/68.04 0.53/68.27
24AW 10’ wing 0.43/69.10 0.55/69.22
24AE 10’ wing 0.43/68.84 0.55/68.96
24BW 17’ wing 0.48/67.71 0.65/67.88
24BE 17’ wing 0.48/67.75 0.65/67.92
24CW 17’ wing* 0.50/66.40 0.67/66.57
24CE Double 17’ wings* 0.35/66.25 0.67/66.77
25 12’ scupper* 0.42/83.59 0.58/83.75
26 4’ scupper* 0.41/79.18 0.63/79.40

* indicates a sump condition
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The HEC-12 program uses a 2” depression at the curb openings in a sump condition to
calculate the depth of flow. The 10-year and 100-year water surface elevations (WSEL) were
calculated by subtracting 2” from the calculated depth of flow and adding the difference to the
gutter elevation.

StormCAD 1.5 (Reference No. 5) is utilized to size the storm drain pipes which convey
water into Litchfield Detention Basin and the drainage channel. Pipes are designed to convey
the 10-year storm event with no hydraulic grade lines (HGL) above ground and the 100-year
storm event with no adverse effect on the surrounding finished floors. The StormCAD
calculations are located in Appendix D.

FlowMaster 6.0 was utilized to perform a Manning's analysis to design the channel
conveying flow from the dip section on Litchfield Road. The peak discharge at this point is
165 cfs. Calculations show that a channel with a 10-foot bottom and 4:1 side slopes can
convey the flow at approximately 1.58 feet of depth. Figure 3, located in Appendix A, shows
the typical cross section for the channel. CulvertMaster 1.0 (Reference No. 6) is utilized to
design the culvert conveying this runoff beneath a residential street. The resulting headwater
elevation does not affect the surrounding streets and finished floors. In order to prevent
erosion near the headwall, gunite is placed around the side slopes. Hydraulic calculations for
this channel and culvert are located in Appendix D.
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6.0 CONCLUSIONS

Based on the results of this study, it can be concluded that:

® The site can be developed according to the guidelines set in the Drainage Design
Manuals for Maricopa County.

® The 10-year event is contained within the roadway and the 100-year event is contained
within the property lines

® Al finished floor elevations are set above the 100-year water surface elevation

7.0 REFERENCES

1)) Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, 1992.

2) Drainage Design Manual for Maricopa County, Arizona, Volume II, Hydraulics, 1991.
3) FlowMaster for Windows Professional Edition, Version 6.0, Haestad Methods, 1999.
4) SMF Pavement Drainage Program, HEC-12, Version 2.11, 1991.

5) StormCAD vl1.5, Haestad Methods, 1997.

6) CulvertMaster v1.0, Haestad Methods, 1995.

7 Final Drainage Report for Unit 24, David Evans and Associates, Inc., 1999.
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Méthod

Computed by: TJCL Date: 8-12-99

LOCATION DATA
Location: CP7
Project Name: DREAMING SUMMIT Subarea id: 7
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 1.85 acres
Watercourse Length 364.0 feet

Top Elevation 76.1 feet
Bottom Elevation 73.4 feet
Slope .00747 feet/feet

Roughness Coefficient (Kb) .03833

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hiydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-2-99
LOCATION DATA
Location: CP8A
Project Name: DREAMING SUMMIT Subarea id: 8A
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 3.75 acres
Watercourse Length 680.0 feet

Top Elevation 76.8 feet
Bottom Elevation 73.8 feet
Slope .00441 feet/feet

Roughness Coefficient (Kb) .03641

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table

D444444884848508444444408884485408444888840685884440884884840a8844444¢
° Pparameter o 2-Yr ° 5-Yr ° 10-Yr ° 25-Yr ° 50-Yr ° 100-Yr °
U8844448888440406845844846888444886884400846440888446484844544645848454440

° o ° ° o ° ° °
°Q (cfs) o 5 ° 7 ° 9 ° 12 ° 15 ° 19 °
o oy ° ° L} ° o o
(VELTLELEEELEEE EEELEELELEEEEECE R B LR L EEEEELELEEEERELELEEEEEEL R (s
o - n ° ° ° ° ° °
°C o 0.528 ° 0.528 °© 0.528 ° 0.581 ° 0.634 ° 0.660 °
° o ° ° ° ° ° °
UEEEEEELEEL LR CERLEL R LEEEL LI ELEE LRI LELLEEE L LEE L EEL LR EEELEET (o
° a ° ° ° o ° o
° T¢ (min) e 11.3 ° 10.0 ° 9.4 ° 85 ° 8.1 ° 7.7 °
° ot ° i o o ° ° °
085888884044444288888084860480444456588808440848508484645888504845448444C
° o ° o ° ° o o
° i (in/hr)a 2,7 ° 3.7 ° 4.4 ° 5.7 ° 65 ° 7.5 °
o o ° ° ° ° o °

85844588855866A5588558468850688088888448884450845808448884458445854448)




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL 6ate: 8-2-99
LOCATION DATA
Location: CP88
Project Name: DREAMING SUMMIT Subarea id: 88
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 6.60 acres
Watercourse Length 871.0 feet

Top Elevation 77.0 feet
Bottom Elevation 67.9 feet
Slope .01045 feet/feet

Roughness Coefficient (Kb) .03488

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Methéd

Computed by: TJCL Date: 8-2-99
LOCATION DATA
Location: CP8C
Project Name: DREAMING SUMMIT Subarea id: 8C
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 9.92 acres
Watercourse Length 1753.0 feet

Top Elevation 76.8 feet
Bottom Elevation 68.7 feet
Slope .00462 feet/feet

Roughness Coefficient (Kb) .Q3378

10-Year, 6-Hour Rainfall 2.00 inches

Rydrological Summary Table
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Flood Controt District of Maricopa County
Hydrologic Design Manual Rational Méthod

Computed by: TJCL Date: 8-3-99
LOCATION DATA

Location: CP8D

Project Name: DREAMING SUMMIT Subarea id: 8D

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 7.03 acres
Watercourse Length 1164.0 feet

Top Elevation 81.6 feet
Bottom Elevation 70.6 feet
Slope .00945 feet/feet

Roughness Coefficient (Kb) .03471

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL ' Date: 8-3-99
LOCATION DATA

Location: CP8E

Project Name: DREAMING SUMMIT Subarea id: 8E

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 3.61 acres
Watercourse Length 516.0 feet

Top Elevation 70.5 feet
Bottom Elevation 68.5 feet
Slope .00388 feet/feet

Roughness Coefficient (Kb) .03652

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-3-99
LOCATION DATA

Location: CP8F

Project Name: DREAMING SUMMIT Subarea id: 8F

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 8.28 acres
Watercourse Length 1381.0 feet

Top Elevation 81.6 feet
Bottom Elevation 67.9 feet
Slope .00992 feet/feet

Roughness Coefficient (Kb) .03427

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-4-99
LOCATION DATA
Location: CP8G
Project Name: DREAMING SUMMIT Subarea id: 8G
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 29.22 acres
Watercourse Length 2005.0 feet

Top Elevation 76.8 feet
Bottom Elevation 67.8 feet
Slope .00449 feet/feet

Roughness Coefficient (Kb) .03085

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-4-99
LOCATION DATA
Location: CP9A
Project Name: DREAMING SUMMIT Subarea id: 9A
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 5.09 acres
Watercourse Length 901.0 feet

Top Elevation 68.1 feet
Bottom Elevation 67.1 feet
Slope .00111 feet/feet

Roughness Coefficient (Kb) .03559

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-4-99
LOCATION DATA
Location: CP9B
Project Name: DREAMING SUMMIT Subarea id: 98
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 5.80 acres
Watercourse Length 1007.0 feet

Top Elevation 68.1 feet
Bottom Elevation 66.7 feet
Slope .00139 feet/feet

Roughness Coefficient (Kb) .03523

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-12-99
LOCATION DATA
Location: CP20A
Project Name: DREAMING SUMMIT Subarea id: 20A
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 5.87 acres
Watercourse Length 1001.8 feet

Top Elevation 89.2 feet
Bottom Elevation 70.8 feet
Slope .01834 feet/feet

Roughness Coefficient (Kb) .03520

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-26-99
LOCATION DATA
Location: CP20B
Project Name: DREAMING SUMMIT Subarea id: 208
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 4.38 acres
Watercourse Length 733.0 feet

Top Elevation 78.9 feet
Bottom Elevation 72.4 feet
Slope .00887 feet/feet

Roughness Coefficient (Kb) .03599

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-27-99
LOCATION DATA
Location: CP20C
Project Name: DREAMING SUMMIT Subarea id: 20C
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 12.48 acres
Watercourse Length 1188.0 feet

Top Elevation 78.9 feet
Bottom Elevation 69.1 feet
Slope .00825 feet/feet

Roughness Coefficient (Kb) .03315

10-Year, 6-Hour Rainfall 2.00 inches

Rydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-12-99
LOCATION DATA

Location: CP20D

Project Name: DREAMING SUMMIT Subarea id: 20D

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 3.46 acres
Watercourse Length 964.0 feet

Top Elevation 88.1 feet
Bottom Elevation 71.2 feet
Slope 01753 feet/feet

Roughness Coefficient (Kb) .03663

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL
LOCATION DATA

Location: CP20E

Date: 8-12-99

Project Name: DREAMING SUMMIT Subarea id: 20E

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 4.16 acres
Watercourse Length 722.0 feet
Top Elevation 81.5 feet
Bottom Elevation 68.4 feet

Slope

.01820 feet/feet

Roughness Coefficient (Kb) .03613

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-12-99
LOCATION DATA

Location: CP20F

Project Name: DREAMING SUMMMI Subarea id: 20F

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 10.40 acres
Watercourse Length 1754.0 feet |
Top Elevation 81.5 feet
Bottom Elevation 67.9 feet
Slope .00774 feet/feet

Roughness Coefficient (Kb) .03365

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-12-99
LOCATION DATA
Location: CP20G
Project Name: DREAMING SUMMIT Subarea id: 20G
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 15.22 acres
Watercourse Length 1939.0 feet

Top Elevation 81.5 feet
Bottom Elevation 67.4 feet
Slope .00728 feet/feet

Roughness Coefficient (Kb) .03261

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: TJCL Date: 8-27-99
LOCATION DATA
Location: CP20H
Project Name: DREAMING SUMMIT Subarea id: 20H
Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 13.69 acres
Watercourse Length 1700.0 feet

Top Elevation 78.9 feet
Bottom Elevation 67.8 feet
Slope .00653 feet/feet

Roughness Coefficient (Kb) .03290

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-27-1999
LOCATION DATA

Location: CP24A*

Project Name: UNIT 2B Subarea id: 24A*

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 5.89 acres
Watercourse Length 995.0 feet

Top Elevation 82.5 feet
Bottom Elevation 69.6 feet
Slope .01293 feet/feet

Roughness Coefficient (Kb) .03519

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-24-1999
LOCATION DATA

Location: CP24A

Project Name: UNIT 28 Subarea id: 24A

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 7.24 acres
Watercourse Length 1275.0. feet

Top Elevation 82.5 feet
Bottom Elevation 68.4 feet
Siope .01105 feet/feet

Roughness Coefficient (Kb) .03463

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rationdl Method

Computed by: SCK Date: 08-27-1999
LOCATION DATA

Location: CP24B*

Project Name: UNIT 2B Subarea id: 24B*

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 8.23 acres
Watercourse Length 1435.0 feet

Top Elevation 83.4 feet
Bottom Elevation 67.6 feet
Slope .01105 feet/feet

Roughness Coefficient (Kb) .03428

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-24-1999
LOCATION DATA

Location: CP24B

Project Name: UNIT 2B Subarea id: 248

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 16.67 acres
Watercourse Length 1710.0 feet

Top Elevation 83.4 feet
Bottom Elevation 67.2 feet
Slope .00946 feet/feet

Roughness Coefficient (Kb) .03237

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-27-1999
LOCATION DATA

Location: CP24C*

Project Name: UNIT 28 Subarea id: 24C*

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 1.38 acres
Watercourse Length 385.0 feet

Top Elevation 70.0 feet
Bottom Elevation 67.4 feet
Slope .00668 feet/feet

Roughness Coefficient (Kb) .03913

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Méthod

Computed by: SCK ~ Date: 08-27-1999
LOCATION DATA

Location: CP24C**

Project Name: UNIT 2B éubarea id: 24C**

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 5.00 acres
Watercourse Length 960.0 feet

Top Elevation 85.8 feet
Bottom Elevation 66.6 feet
Slope .02004 feet/feet

Roughness Coefficient (Kb) .03563

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-24-1999
LOCATION DATA

Location: CP24C

Project Name: UNIT 28 Subarea id: 24C

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 24.29 acres
Watercourse Length 2045.0 feet

Top Elevation 83.4 feet
Bottom Elevation 66.1 feet
Slope .00847 feet/feet

Roughness Coefficient (Kb) .03135

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-27-1999
LOCATION DATA

Location: CP24D*

Project Name: UNIT ZB‘ Subarea id: 24D*

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 7.08 acres
Watercourse Length 1100.0 feet

Top Elevation 87.7 feet
Bottom Elevation 69.3 feet
Slope 01673 feet/feet

Roughness Coefficient (Kb) .03469

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 08-24-1999
LOCATION DATA

Location: CP24D

Project Name: UNIT 2B Subarea id: 24D

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 7.83 acres
Watercourse Length 1400.0 feet

‘Top Elevation 87.7 feet
Bottom Elevation 66.1 feet
Slope .01545 feet/feet

Roughness Coefficient (Kb)  .03442

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Méthod

Computed by: SCK Date: 08-25-1999
LOCATION DATA

Location: CP25

Project Name: UNIT 2B Subarea id: 25

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 2.74 acres
Watercourse Length 600.0 feet

Top Elevation 87.3 feet
Bottom Elevation 83.8 feet
Slope .00583 feet/feet

Roughness Coefficient (Kb) .03727

10-Year, 6-Hour Rainfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Méthod

Computed by: SCK ' Date: 08-25-1999
LOCATION DATA

Location: CP26

Project Name: UNIT 2B Subarea id: 26

Drainage Area Cover: RESIDENTIAL

DESIGN DATA

Drainage Area 0.97 acres
Watercourse Length 275.0 feet

Top Elevation 80.1 feet
Bottom Elevation 79.4 feet
Slope .00240 feet/feet

Roughness Coefficient (Kb) .04008

10-Year, 6-Hour Reinfall 2.00 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: SCK Date: 05-26-1999
LOCATION DATA

Location: CP27

Project Name: UNIT 2B Subarea id: 27

Drainage Area Cover: STREET

DESIGN DATA

Drainage Area . 1.41 acres
Watercourse Length 1225.0 feet

Top Elevation 88.1 feet
Bottom Elevation 66.1 feet
Slope 01795 feet/feet

- Roughness Coefficient (Kb) .03907

10-Year, 6-Hour Rainfall 2.00 inches
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APPENDIX D
HYDRAULIC CALCULATIONS




TYP STREET SECTION - 4" ROLL CURB CP7
- Worksheet for Irregular Channel

Project Description

Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP7
Flow Element trregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.005200 ft/ft

Discharge 11.00 cfs

Options

Current Roughness Method Improved Lotter’s Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.016

Water Surface Elevation 0.33 ft

Elevation Range 0.00to 0.63

Flow Area 5.4 2

Wetted Perimeter 3210 ft

Top Width - 31.99 ft

Actual Depth 033 #t

Critical Elevation 031 #

Critical Slope 0.006858 fi/ft

Velocity 2.05 fi/s

Velocity Head 0.07 ft

Specific Energy 039 ft

Froude Number 0.88

Flow Type Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 - 0+ 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation
) (ft)

0+00 0.63

0+05 0.39

0+09 0.33

0+10 0.00

0+25 0.32

0+40 0.00

0+41 0.33

0+45 0.38

0+50 0.63
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\drmn\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/12/99 04:30:43 PM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP SECTION 4" ROLL CURB - CP7
Rating Table for Irregular Channel

Project Description

Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP7
Flow Element frregular Channetl

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.005200 ft/t

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Atftribute Minimum Maximum Increment
Discharge (cfs) 0.00 12.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
()
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.17 1.32 15 17.44 17.38
4.00 0.23 1.57 25 2262 2254 c Q ” (
6.00 0.26 1.74 3.4 26.33 26.24 fo © 5 C“'S ¢ dro = 0 2 5
8.00 0.29 1.87 43 29.33 29.23
10.00 0.32 1.98 5.1 31.89 31.78 ¢
12.00 0.34 2.11 5.7 33.19 33.08 [€ Ql“ = Il efs ] 44” =0. 33
Title: untitled Project Engineer: David Evans And Associates Inc.

s:\dm\star0071\¥m2\star0071.fm2

David Evans & Associates

08/12/99 04:31:46 PM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]

Page 1 of 1
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TYP STREET SECTION - 4" ROLL CURB CP8A
Worksheet for Irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP8A
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.003600 fmt
Discharge 18.00 cfs
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 042 #
Elevation Range 0.00 to 0.63
Flow Area 8.7 12
Wetted Perimeter 41.29 ft
Top Width 41.18 ft
Actual Depth 042 f
Critical Elevation 039 ft
Critical Slope 0.005385 fim
Velocity 217 /s
Velocity Head 0.07
Specific Energy 0.49 ft
Froude Number 0.83
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
(f) (ft)

0+00 0.63

0+05 0.39

0+09 0.33

0+10 0.00

0+25 0.32

0+40 0.00

0+41 0.33

0+45 0.39

0+50 0.63

Title: untitied
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Associates

08/02/199 02:57:23 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1




TYP SECTION 4" ROLL CURB - CP8A
Rating Table for lrregular Channel

Project Description

Worksheet
Fiow Element
Method

Soive For

TYPICAL 4" ROLL CURB STREET SECTION - CP8A
Irregular Channel

Manning's Formula

Channel Depth

input Data

Slope

0.003600 fifft

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum increment
Discharge (cfs) 0.00 20.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation ) ) Y]
W)
-0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.15 1.7 18.69 18.62
4.00 0.24 137 29 2423 24.15
6.00 0.28 152 4.0 28.21 28.12
8.00 0.31 1.63 49 31.43 31.32 33 /
| P-AN—. = * 0 .
10.00 0.34 1.75 57 33.21 33.10 &w q c CS‘ d" °
12.00 0.36 1.87 6.4 36.02 35.91
14.00 0.38 1.96 71 38.54 38.42
16.00 0.40 205 7.8 40.33 40.22
18.00 0.41 213 8.4 40.98 40.87 4
20.00 0.43 221 9.0 41,60 41.48[C Qoo 9 obs . d‘ oo 0.43
Title: untitied Project Engineer: David Evans And Associates Inc.
8:\dm\star0071\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/02/99 02:57:40 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 4" ROLL CURB CP8B

Worksheet for Irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP8B
Fiow Element irregutar Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.011200
Discharge 35.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton'’s Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 042 ft
Elevation Range 0.00t0 0.63
Flow Area 9.0 ft2
Wetted Perimeter 4155 ft
Top Width 4144
Actuat Depth 042 f
Critical Elevation 048 ft
Critical Slope 0.004807 Mt
Velocity 3.89 f/s
Velocity Head 024 ft
Specific Energy 066 ft
Froude Number 1.47
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
(f) U]

0+00 0.63

0+05 0.39

0+09 0.33

0+10 0.00

0+25 0.32

0+40 0.00

0+41 0.33

0+45 0.39

0+50 0.63

Title: untitled
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Assoclates

08/02/99 03:34:30 PM  © Haestad Methods, Inc.

37 Brookside Road = Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1




TYP SECTION 4" ROLL CURB - CP8B
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP8B
Fiow Element lrregular Channel

Method Manning's Formula
Solve For Channel Depth

Input Data
Slope ~ 0.011200 ft

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Aftribute Minimum Maximum Increment
Discharge (cfs) 0.00 36.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation () (f) (ft)
(ft)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.15 1.76 1.1 156.10 15.05
4.00 0.20 210 1.9 19.59 19.52
6.00 0.23 232 26 22.80 2273
8.00 0.25 249 32 25.40 25.31
10.00 0.28 263 38 27.62 2752
12.00 0.30 2.76 4.4 2957 29.47
14.00 0.31 287 49 31.33 31.23
16.00 033 290 53 32.10 3198 | Q, =1 ebs o, =0.33"
18.00 0.34 3.12 58 33.52 33.41 " 0
20.00 0.35 323 6.2 35.14 35.02
22.00 0.36 3.34 66| 36.64 36.53
24.00 0.37 343 7.0 38.06 37.95
26.00 0.38 352 7.4 39.41 39.30
28.00 0.39 361 78 40.29 40.18
30.00 0.40 3.69 8.1 40.67 40.55
32.00 0.41 3.78 85 41.03 40.91 /
34.00 0.42 3.85 8.8 4138 41.26 = d /).
36.00 0.43 3.93 0.2 41.72 a0 0‘0’ 35 CB  Ohaso =0 @
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b}
08/02/99 03:35:01'PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 6" VERTICAL CURB CcP8C
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP8C
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 ftft
" Discharge 40.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.014
Water Surface Elevation 057 f#
Elevation Range 0.00 to 0.80
Flow Area : 135 f?
Wetted Perimeter 4117 ft
Top Width 40.54 #
Actual Depth 057
Critical Elevation 054 #t
Critical Slope 0.004404 ft/t
Velocity 297 f/s
Velocity Head 014 ft
Specific Energy 071 #
Froude Number 0.91
Flow Type Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation
4] ()

0+00 0.80

0+05 0.56

0+09 0.50

0+10 0.00

0+25 0.32

0+41 0.00

0+41 0.50

0+45 0.56

0+50 0.80
Title: untitled Project Engineer: David Evans And Associates inc.
s:\dmi\star0071¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/02/99 03:57:25 PM  © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 6" VERTICAL CURB CP8C

Rating Table for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

TYPICAL 6" VERTICAL CURB STREET SECTION - CP8C
Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

0.003600 ft

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 40.00 200
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation f) (ft) )
. U] v

0.00 0.00 0.00 0.0 0.00 0.00

2.00 0.19 1.15 17 18.81 18.57

4.00 0.24 1.36 29 2439 24.08

6.00 0.28 151 4.0 28.40 28.04

8.00 032 1.62 49 31.63 31.23
10.00 0.34 1.76 57 32.10 31.68
12.00 0.36 1.89 6.3 32.17 31.72
14.00 0.38 2.01 7.0 3224 31.76
16.00 0.40 212 7.5 32.29 31.80
18.00 0.42 222 8.1 3235 3183 o 0. 4
20.00 0.43 232 86 '32.41 31.86| Q 0 19 06' 6{117 042
22.00 0.45 241 9.1 32.46 31.80
24.00 0.46 249 9.6 32.51 31.93
26.00 0.48 257 10.1 32.56 31.96

-+ 28.00 0.49 265 106 32.60 31.99
30.00 0.51 271 1141 33.75 33.13
32.00 0.52 277 11.6 35.67 35.04
34.00 054 282 12.0 37.46 36.84
36.00 0.55 2.87 125 39.18 38.55
38.00 0.56 292 13.0 40.69 40.06
40.00 057 297 135 41.17 40.54 (—————-QDD 4 ‘(0&5' 61104 s 0. 5 7‘
Title: untitied Project Engineer: David Evans And Associates Inc.

. 8:\dm\star007 1 ¥m2\star0071.fm2

08/02/99 03:58:13 PM  © Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

David Evans & Associates

FlowMaster v6.0 [614b)
Page 1 of 1



TYP STREET SECTION - 4" ROLL CURB CP8D
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP8D
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.011600 futt
Discharge 35.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 042 f
Elevation Range 0.00to 0.63
Flow Area 89 M
Wetted Perimeter 4145 ft
Top Width 4133 ft
Actual Depth 042 ft
Critical Elevation 049 f
Critical Slope 0.004806 ft/ft
Velocity 3.84 fifs
Velocity Head 024 #
Specific Energy 0.66 f
Froude Number 1.50
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
10y )
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitled Project Engineer: David Evans And Associates Inc.
8:\drm\star0071\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/03/99 01:12:03 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP SECTION 4" ROLL CURB - CP8D
Rating Table for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

TYPICAL 4" ROLL CURB STREET SECTION - CP8D
Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope

0.011600 ft/t

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channet Weighting Method Horton's Method
Aftribute Minimum Maximum increment
Discharge (cfs) 0.00 36.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
(ft)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.15 1.79 11 15.00 14.95
4.00 0.19 212 1.9 19.46 19.39
6.00 0.23 235 26 2265 2258
8.00 0.25 253 32 2523 25.15
10.00 0.27 267 3.7 27.44 2734
12.00 0.29 279 43 29.38 20.28
14.00 0.31 2.90 4.8 31.13 31.02 P
16.00 0.33 3.03 53 32.08 31.97 G-—‘Qw = / (OC“‘S ' d,o = Ov 33
18.00 0.34 3.15 57 33.25 33.14
20.00 0.35 3.27 6.1 34.86 34.75
22.00 0.36 3.38 6.5 36.36 36.25
24.00 0.37 3.47 6.9 37.77 3766
26.00 0.38 3.57 7.3 39.11 39.00
28.00 0.39 3.65 77 40.20 40.08
30.00 0.40 3.74 8.0 40.57 40.45
32.00 0.41 3.82 8.4 40.93 40.81 ' 0
34.00 0.42 3.90 87 4128 4116 - =0.4a°
36.00 0.43 3.98 9.1 41.61 4150 Quo0*35 cbs, o0
Title: untitled Project Engineer: David Evans And Associates Inc.
.s:\drn\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/03/99 01:12:32 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 4" ROLL CURB CP8E
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP8E
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003200 fi/ft
; Discharge 19.00 cfs
Options
Current Roughness Method : Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 043 ft
Elevation Range 0.00to 0.63
Flow Area 9.1 f2
Wetted Perimeter 4164 ft
Top Width 4153 ft
Actual Depth 043 ft
Critical Elevation 039 ft
Critical Slope 0.005387 ft
Velocity 209 ft/s
Velocity Head 0.07 ft
Specific Energy 049 #
Froude Number 0.79
Flow Type Subcritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation
" 4y

0+00 0.63

0+05 0.39

0+09 0.33

0+10 0.00

0+25 0.32

0+40 0.00

0+41 0.33

0+45 0.39

0+50 0.63
Title: untitied . Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fm2\star0071.fm2 . David Evans & Associates FlowMaster v6.0 [614b]
08/03/99 09:11:30 AM  ® Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203).755-1666 Page 1 of 1




TYP SECTION 4" ROLL CURB - CP8E
Rating Table for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

TYPICAL 4" ROLL CURB STREET SECTION - CPSE
Irregular Channel

Manning's Formula

Channel Depth

input Data

Slope

0.003200 f/t

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum increment
Discharge (cfs) 0.00 20.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (f2) () ()
)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.10 1.8 19.10 19.04
4.00 0.25 1.31 3.1 24.77 24.69
6.00 0.29 145 4.1 28.84 28.74
8.00 0.32 1.56 5.1 32.05 31.94 ¢ - ¢
10.00 0.34 1.69 5.9 34.11 34.00 Q‘O = 9¢\(§ d’w = 0. 33
12.00 0.37 1.80 6.7 36.97 36.85
14.00 0.39 1.89 7.4 39.54 39.42
16.00 0.40 197 8.1 40.65 40.54
18.00 042 2.05 88 41.32 41.21 /9 ‘Z
20.00 0.43 213 9.4 41.96 41.84 IE Q -4 H ‘
(oo & ,S‘ d’w Oa ‘{&
Title: untitled Project Engineer: David Evans And Associates Inc.

s:\dm\star0071\fm2\star0071.fm2
08/03/99 09:11:53 AM  ® Haestad Methods, Inc.

David Evans & Associates
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1




TYP STREET SECTION - 6" VERTICAL CURB CP8F
Worksheet for Irregular Channel

Project Description

Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP8F
Fiow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.011600 fift

Discharge 40.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method ’ Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.016

Water Surface Elevation 045 f

Elevation Range 0.00to 0.80

Flow Area 8.2 f?

Wetted Perimeter 3246 ft

Top Width 3190 ft

Actual Depth 0.45 ft

Critical Elevation 054 tt

Critical Slope 0.005482 fi/t

Velocity 434 fi/s

Velocity Head 029 ft

Specific Energy 074 ft

Froude Number 1.42

Flow Type Superecritical

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030 .

Natural Channel Points

Station Elevation
m ™

0+00 0.80

0+05 0.56

0+09 0.50

0+10 0.00

0+25 0.32

0+41 0.00

0+41 0.50

0+45 0.56

0+50 0.80
Title: untitied Project Engineer: David Evans And Associates Inc.
8:\dm\star0071\¥fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/03/99 02:51:58 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 6" VERTICAL CURB CP8F

Rating Table for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

TYPICAL 6" VERTICAL CURB STREET SECTION - CP8F
Irregular Channel

Manning's Formula

Channel Depth

input Data
Slope 0.011600 fim

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum increment
Discharge (cfs) 0.00 40.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) () ()
()

0.00 0.00 0.00 0.0 0.00 0.00

2.00 0.15 1.78 1.1 15.10 14.91

4.00 0.20 211 1.9 19.59 19.34

6.00 0.23 234 26 22.80 2252

8.00 0.25 251 3.2 25.40 25.08
10.00 0.28 2.66 3.8 27.62 27.27
12.00 0.30 278 4.3 29.58 29.20
14.00 0.31 289 48 31.34 30.94
16.00 0.33 3.02 53 32,07 31.65
18.00 ' 0.34 3.17 57 32.11 3168 - g
20.00 0.35 3.30 6.1 3214 3170 € O:o =/ 70(5 ‘ 0(10 < 0. 25
22.00 0.36 3.43 6.4 32.18 31.73
24.00 0.37 355 6.8 32.22 31.75
26.00 0.38 3.66 7.1 3225 31.77
28.00 0.39 3.77 7.4 3228 31.79
30.00 0.40 3.88 77 3232 31.81
32.00 0.41 3.08 8.0 3235 31.83
34.00 0.42 4.07 83 32.38 31.85
36.00 0.43 417 8.6 32.41 31.87
38.00 0.44 4.26 8.9 3244 31.88
40.00 0.45 434 92 32.46 3190 [e——() o ° 10 obs, ol,,, 205

Title: untitled
s:\dm\star007 1 \fm2\star0071..fm2
08/03/99 02:52:31 PM ® Haestad Methods, inc.

Project Engineer: David Evans And Associates Inc.
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TYP STREET SECTION - 6" VERTICAL CURB CP8G

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

TYPICAL 6" VERTICAL CURB STREET SECTION - CP8G
Irregular Channel

Manning's Formula

Channel Depth

Input Data

Slope 0.003200 it
. Discharge 53.80 cfs

Options

Current Roughness Method

Open Channel Weighting Method

improved Lotter's Method
improved Lotter's Method

Project Engineer: David Evans And Associates Inc.

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.014
Water Surface Elevation 066 f
Elevation Range 0.00 to 0.80
Flow Area 172 f2
Wetted Perimeter 4484 ft
Top Width 4420 ft
Actual Depth 066
Critical Elevation 0.63 ft
Critical Siope 0.004178 fuft
Velocity 3.13 /s
Velocity Head 015 f
Specific Energy 081 ft
Froude Number 0.88
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation '
() ()

0+00 0.80

0+05 0.56

0+09 0.50

0+10 0.00

0+25 0.32

0+41 0.00

0+41 0.50

0+45 0.56

0+50 0.80

Title: untitied
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates

08/04/99 02:16:26 PM  © Haestad Methods, Inc. ~ 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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TYP STREET SECTION - 6" VERTICAL CURB CP8G
Worksheet for Irregular Channel

Notes:

Total Q = Q(Rational) - [ Q(intercept CP8B) + Q(intercept CP8C) + Q(intercept CP&F) ]

10-year Q=54cfs-(3.4cfe +19cfs + 136 cfs) =

18 cfs

100-year Q = 116 cfs - (4.6 cfs + 38 cfs + 19.6 cfs) = 53.8 cfs

Title: untitled
s:\drn\star007 1 fm2\star0071.fm2
08/04/99 02:29:19 PM  ® Haestad Methods, Inc.

Project Engineer: David Evans And Associates Inc.

David Evans & Associates
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b)
Page 2 0f2



l TYP STREET SECTION - 6" VERTICAL CURB CP8G
Rating Table for Irregular Channel
l Project Description )
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP8G
l Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
I Input Data
Slope 0.003200 fi/ft
l Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channe! Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 54.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (t/s) Area Perimeter Width
Elevation (ft*) ) )
")
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.10 1.8 19.23 18.99
4.00 0.25 1.30 3.1 24.94 24.63
6.00 0.29 1.44 4.2 29.03 28.67
l 8.00 0.32 1.56 5.1 32.05 31.64
10.00 0.35 1.70 59 32.13 31.69
12.00 0.37 1.83 6.6 3220 31.73
. 14.00 0.39 1.94 72 3226 31.78
16.00 0.41 2,05 7.8 32.32 31.81 1
18.00 0.42 215 8.4 3238 31.85 (—-Qw = (B efs, du «0.43
20.00 0.44 224 8.9 3244 31.88
I 22.00 0.46 232 9.5 3249 31.92
24.00 0.47 2.40 10.0 3254 31.95
- 26.00 0.49 248 105 32.59 31.98
28.00 0.51 255 11.0 3344 32.82
30.00 0.52 261 115 35.50 34.87
32.00 0.54 2.66 120 37.41 36.79
34.00 0.55 271 125 39.23 38.61
l 36.00 0.56 276 131 40.73 40.11
38.00 057 2.81 135 41,24 40.61
40.00 0.59 285 14.0 41.73 41.11
42.00 0.60 290 145 42.22 4159 |-
44,00 0.61 294 15.0 42.68 42.06
46.00 062 298 154 43.14 4251
48.00 0.63 3.02 15.9 43.59 42.96
50.00 0.64 3.06 16.4 44.03 43.40 !
I 52.00 0.65 3.10 16.8 44.46 4383 Q.. =53 g ¢$5 O(W s 0 . G
€& X\po !
54.00 0.66 3.13 17.2 4488 4425
l Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star007 1 ¥m2\starD071.fm2. David Evans & Associates FlowMadster v6.0(614b]}
I 08/04/99 02:17:00 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 4" ROLL CURB CP9A
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

TYPICAL 4" ROLL CURB STREET SECTION - CP9A
Irregular Channel

Manning's Formula

Channel Depth

input Data

Slope 0.003600 ft/ft
Discharge 19.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Project Engineer: David Evans And Associates Inc.

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 042
Elevation Range 0.00t0 0.63
Flow Area 8.7 f2
Wetted Perimeter 4129 #
Top Width 4118 f
Actual Depth 042 tf
Critical Elevation 0.39
Critical Slope 0.005385 fim
Velocity 217 fs
Velocity Head 0.07 f#t
Specific Energy 049 #
Froude Number 0.83
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natura! Channel Points
Station Elevation
) L)
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitled
s:\dm\staf0071 \fm2\star0071.fm2 David Evans & Associates

08/04/99 04:31:04 PM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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TYP SECTION 4" ROLL CURB - CP9A
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP9A
Flow Element Irregular Channel
Method Manning‘s Formula
Solve For Channel Depth
Input Data
Slope 0.003600 fiM
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 20.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (f?) (ft) )
)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.15 17 18.69 18.62
4.00 0.24 137 29 24.23 24.15
6.00 0.28 1.82 4.0 28.21 28.12
8.00 0.31 1.63 4.9 31.43 31.32 f Q = q Ot = 0. 35’
10.00 0.34 1.75 57 33.21 33.10 ® s OL“’
12.00 0.36 1.87 6.4 36.02 35.91
14.00 0.38 1.96 7.1 38.54 38.42
16.00 0.40 2.05 7.8 40.33 40.22 [
18.00 0.41 213 8.4 40.98 40.87 Q 6{ =0.4a
= .
20.00 0.43 2.21 90 41.60 P el € Vebs, Ay
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥m2istar0071.fm2 David Evans & Associates FlowMasterv6.0 {614b}
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TYP STREET SECTION - 6" VERTICAL CURB CP9B
Worksheet for Irregular Channel

Project Description
- Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP9B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channe! Depth
Input Data
Slope 0.003600 f/ft
Discharge 22.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.45 ft
Elevation Range 0.00to 0.80
Flow Area 8.1 #2
Wetted Perimeter 3246 ft
Top Width 3190 f
Actual Depth 045
Critical Elevation 041 t#
Critical Slope 0.006015 fi/ft
Velocity 241 f/s
Velocity Head 0.09 f
Specific Energy 054
Froude Number 0.79
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation
() U]
0+00 0.80
0+05 0.56
0+09 0.50
0+10 0.00
0+25 032
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitled

s:\dm\star0071 ¥m2\atar0071 fm2

Project Engineer: David Evans And Associates Inc.

David Evans & Associates

08/04/99 04:36:27 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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TYP STREET SECTION - 6" VERTICAL CURB CP9B
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP9B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 ft/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 22.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (f) (f
f)
0.00 0.00 0.00 0.0 0.00 0.00
200 0.19 1.15 17 18.81 18.57
4.00 0.24 1.36 29 24.39 24.08
6.00 0.28 1.51 4.0 28.40 28.04
8.00 0.32 1.62 49 31.63 31.23 d y)
10.00 0.34 1.76 57 3210 31.68 |@—e (), = 10 cb5, 15 = 0-3
12.00 0.36 1.89 6.3 3217 31.72
14.00 0.38 201 7.0 32.24 31.76
16.00 0.40 212 75 32.29 31.80
18.00 0.42 222 8.1 32,35 31.83
20.00 0.43 232 86 32.41 31.86 .
22.00 0.45 2.41 9.1 32.46 nwje——&,,* Adcds, d, 0o® 076
Title: untitled Project Engineer: David Evans And Associates Inc.
8:\dm\stan0071\fm2\star0071..fm2 David Evans 8 Associates FlowMaster v6.0 [614b)
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TYP STREET SECTION - 4" ROLL CURB CP20A
- Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20A
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.015100 fm
Discharge 32.00 cfs
Options
Current Roughness Method Improved Lofter's Method
Open Channel Weighting Method Improved Lotter's Methed
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 039 ft
Elevation Range 0.00to0 0.63
Flow Area 7.7 2
Wetted Perimeter 40.21
Top Width 40.09 ft
Actual Depth 039 #t
Critical Elevation 048 ft
Critical Slope 0.004864 fiM
Velocity 417 s
Velocity Head 027 f
Specific Energy 066 ft
Froude Number 1.68
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
" )
0+00 0.63
0+05 039
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 063
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fim2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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' TYP SECTION 4" ROLL CURB - CP20A
Rating Table for Irregular Channel
. Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20A
l Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
| I Input Data
Slope 0.015100 fiMm
' Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum increment
Discharge (cfs) 0.00 32.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (2 () LY
L) |
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.14 1.97 1.0 14.28 1423
4,00 0.18 234 17 18.52 1846
6.00 0.22 259 23 21.56 21.49
I 8.00 0.24 279 29 24.02 2394
10.00 0.26 295 34 26.11 26.02
12.00 0.28 3.08 3.9 27.96 27.87
14.00 0.30 32 4.4 2863 2952
16.00 0.31 3.31 48 31.15 3104 |&—— Qo =\ ks
18.00 0.32 343 52 3208 31.96 Aie 2 0.3V
20.00 0.34 3.57 56 3285 3274
I 22.00 0.35 3.68 - 60 34.30 34.19
24.00 0.36 3.79 6.3 35.65 35.54
26.00 0.37 3.90 6.7 36.92 36.81
28.00 0.38 399 7.0 38.14 38.03
30.00 0.38 408 7.3 39.30 38.19
32,00 0.39 417 77 40.21 4008 [€E— Qoo = Dl
I dieo s ©.3°
I Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 {614b}
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TYP STREET SECTION - 4" ROLL CURB CP20B

Worksheet for irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20B
Flow Element rregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.011500 fm
Discharge 23.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 037 #t
Elevation Range 0.00to0 0.63
Flow Area 6.7 2
Wetted Perimeter 3714 f
Top Width 3703 f
Actual Depth 037 ft
Critical Elevation 042 #t
Critical Slope 0.005464 fi/ft
Velocity 342 fus
Velocity Head 0.18 f#t
Specific Energy 055 ft
Froude Number 1.41
Flow Type Superecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
") ")
0+00 0.63
0+05 0.39
0+09 033
0+10 0.00
0+25 0.32
0+40 0.00
0+41 033
0+45 0.39
0+50 0.63
Title: untitled
s:\dm\etar0071\fm2\star0071.fm2 David Evans & Associlates
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TYP SECTION 4" ROLL CURB - CP20B
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20B
Flow Element Irregular Channel
Method Manning's Formula
Solve For . Channel Depth
Input Data
Slope 0.011500 ftm
Options
Current Roughness Method : Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Atftribute Minimum Maximum Increment
Discharge (cfs) 0.00 24.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (tUs) Area Perimeter Width
Elevation (ft2) 03] ")
m
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.15 1.78 1.1 15.03 14.98
4.00 0.19 212 19 19.49 : 19.42
6.00 0.23 234 26 22.69 2261
8.00 0.25 252 3.2 25.28 25.19
10.00 0.27 266 38 27.48 27.39 :
12.00 0.29 279 43 20.43 233 [ € o s .
14.00 0.31 2.89 48 31.18 31.07 ,d~ =0 -2—6
16.00 033 3.02 53 '32.09 31.98
18.00 0.34 3.14 57 3332 33.21
20.00 0.35 3.26 6.1 34.93 34.82
22.00 0.36 3.37 65 36.43 36.31 Z_'s
é—- - [
24.00 0.37 3.46 6.9 37.84 37.73 Rieo ‘5
&\ o0 2 ©. %06
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\etar0071\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20C
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20C
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.012900 it
Discharge 61.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 052 tt
Elevation Range 0.00t0 0.80
Flow Area 116 2
Wetted Perimeter 3574
Top Width 3473 ft
Actual Depth 052 ¢
Critical Elevation 066 #t
Critical Slope 0.004673 fim
Velocity 5.28 s
Velocity Head 043 #
Specific Energy 095 #t
Froude Number 1.61
Flow Type Superecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+08 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
" )
0+00 0.80
0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitled Project Engineer: David Evans And Associates inc.
s:\dm\star0071\¥fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20C
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20C
Flow Element Irregular Channel
Method Manning's Formula
- Solve For Channei Depth
Input Data
Slope 0.012900 fft
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 61.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation ) ft) )
™
1.00 0.11 1.54 06 11.62 11.39
3.00 017 203 15 17.54 17.19
5.00 0.21 231 22 21.24 20.82
7.00 0.24 251 28 24.10 23.62
8.00 0.26 267 34 26.48 2595
11.00 0.28 281 3.9 28.55 27.98
13.00 0.30 293 4.4 30.39 2079
15.00 0.31 3.04 4.9 32.07 31.43
17.00 033 3.17 54 32.66 32.00
19.00 0.34 3.31 57 32.68 32.00
21.00 0.35 3.45 6.1 3271 32.00
23.00 0.36 357 6.4 3273 32.00
25.00 0.37 3.69 6.8 32.75 32.00
27.00 0.38 381 71 32.77 32.00
29.00 0.39 392 7.4 3279 3200 je— Q=79
31.00 0.40 4.02 7.7 32.81 32.00 d o +O- '_g‘\
33.00 0.41 412 8.0 32.83 32.00
35.00 0.42 422 83 32.84 32.00
37.00 0.43 432 86 32.86 32.00
39.00 0.44 4.41 88 32.88 32.00
41.00 0.45 4.50 9.1 32.90 32.00
43.00 0.45 458 9.4 32.91 32.00
45.00 0.46 4.66 9.6 32.83 32.00
47.00 0.47 475 9.9 3295 32.00
49.00 0.48 4.82 10.2 32.96 32.00
51.00 0.49 490 104 32.98 32.00
53.00 0.49 498 10.6 32.99 32.00
§5.00 0.50 5.05 109 33.06 32.06
57.00 0.51 5.09 11.2 3428 33.28
§9.00 0.52 518 11.4 35.07 34.06
61.00 0.52 5.28 1.6 35.74 3473 |—— Qe (Ll cFS
Ao = 052"
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dm\star007 1 ¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 4" ROLL CURB CP20D
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

TYPICAL 4" ROLL CURB STREET SECTION - CP20D
Iregular Channel

Manning's Formula

Channel Depth

Input Data

0.012700 f/ft
19.00 cfs

Slope
Discharge

Options

Cumrent Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.34 ft
Elevation Range 0.00to 0.63
Flow Area 8.7 f2
Wetted Perimeter 3339 f
Top Width 3327 ft
Actual Depth 034 ft
Critical Elevation 0.39 ft
Critical Slope 0.006219 fim
Velocity 3.31 fi/s
Velocity Head 0.17 &
Specific Energy 051 ft
Froude Number 1.40
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
() (ft)
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\drn\star007 1 \fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0.[614b]
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TYP SECTION 4" ROLL CURB - CP20D
Rating Table for Irregular Channel

Project Description

Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20D
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.012700 f/ft

Options

Current Roughness Method

Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 20.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation 3 (ft) ()
)

0.00 0.00 0.00 0.0 0.00 0.00

2.00 0.15 1.85 1.1 14.75 14.70

4.00 0.18 2.20 1.8 19.13 19.07

6.00 0.22 243 25 2227 22.20

8.00 0.25 261 3.1 24.81 2472 F - "S - P
10.00 0.27 276 36 26.98 26.88 0‘0 - qc t 0/0 =0.20
12.00 0.29 2.89 42 28.88 28.79
14.00 0.31 3.00 47 30.60 30.50
16.00 0.32 3.1 5.1 32.06 31.95
18.00 0.33 3.25 55 3256 3245

s - ’
20.00 0.35 3.37 59 34.17 34.06 o> (76{6. Ay = 0. 34
Title: untitled Project Engineer: David Evans And Associates Inc.

s:\dm)star0071\fm2\star0071.fm2
08/12/99 10:32:45 AM  ©® Haestad Methods, Inc.

FlowMaster v6.0 [614b]
Page 1 of 1
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TYP STREET SECTION - 4" ROLL CURB CP20E
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20E
Flow Element Irregular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data
Slope 0.011800 Mt
Discharge 2400 cfs
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Eievation 037 #t
Elevation Range 0.00to 0.63
Flow Area 6.9 N2
Wetted Perimeter 3763 f
Top Width 3752 f
Actual Depth 037 #
Critical Elevation 043 ft
Critical Slope 0.005366 fit
Velocity 349 fs
Velocity Head 019 #
Specific Energy 056 ft
Froude Number 1.44
Flow Type Superecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
U] ()
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\drn\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 {614b]
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TYP SECTION 4" ROLL CURB - CP20E
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 4" ROLL CURB STREET SECTION - CP20E
Flow Element Irreguiar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.011800 Mt
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 24.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation n?) m "
™)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.15 1.80 11 14.96 1491
4,00 0.19 2.14 1.9 19.40 19.33
6.00 0.23 236 25 2258 2250
8.00 0.25 254 31 25.15 25.07
10.00 0.27 2.69 37 27.35 2726
12.00 02| 2.81 43 29.28 2018 [€¢— Qo = \Leses
14.00 0.31 292 4.8 31.03 30.92 &w =0.249"
16.00 0.32 3.04 53 32.08 31.97
18.00 0.34 3.17 57 33.12 33.01
20.00 0.35 3.29 6.1 34.73 3462
22.00 0.36 3.40 6.5 36.22 36.11
24.00 0.37 3.49 69 37.63 3752 [€— Qoo = LR eSS
A\pp - O -3_' ¢
Title: untitied Project Engineer: David Evans And Associates inc.
s:\drn\star007 1 fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20F

Worksheet for Irregular Channel

Project Description

Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20F
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.003000 fi/ft
Discharge 46.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channe!l Weighting Method Improved Lotter's Method
Closed Channel! Weighting Method Horton's Method
Resuits
Mannings Coefficient 0.014
Water Surface Elevation 063
Elevation Range 0.00to0 0.80
Flow Area 157 #
Wetted Perimeter 4373 #
Top Width 4272 #
Actual Depth 063 ft
Critical Elevation 0.58 ft
Critical Slope 0.004285 fi/ft
Velocity 292 fiis
Velocity Head 013 ft
Specific Energy 0.76 f#
Froude Number 0.85
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation
() )
0+00 0.80
0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitled

s:\dmistarD071\fim2\stasr0071.im2

08/12/99 12:43:30 PM  ® Haestad Methods, inc.

David Evans & Associates

Project Engineer: David Evans And Associates inc.
FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20F

Rating Table for lIrregular Channel

Project Description v
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20F
Flow Element Irreguliar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003000 fiMt
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 46.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation 3 () ()
m
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.06 1.9 19.80 19.41
4.00 0.25 1.26 32 25.68 2517
6.00 0.28 1.40 43 29.90 29.30
8.00 0.33 1.51 53 32.66 32.00
10.00 0.35 1.65 6.0 32.70 32.00
12.00 0.37 1.78 6.7 3275 32.00
14.00 0.39 1.89 7.4 32.79 32.00
16.00 0.41 1.99 8.0 32.83 32.00
18.00 043 2.09 8.6 32.87 32.00
20.00 0.45 2.18 9.2 32.90 32.00 p
22.00 0.46 226 97 32.93 32,00 al e 1A
Y 2 «{.
24.00 0.48 234 103 3297 32.00 N ! o(‘ 0 0
26.00 0.50 242 10.8 33.00 32.00
28.00 0.51 247 114 34.92 33.91
30.00 0.52 2.56 117 36.30 35.29
32.00 054 262 122 38.19 37.19
34.00 0.55 267 127 40.02 39.01
36.00 0.57 271 133 41.25 40.24
38.00 0.58 276 13.8 41.77 40.76
40.00 0.59 2.80 143 42.28 41.27
42.00 0.60 2.84 148 42.78 41.77
44.00 0.61 2.88 153 43.26 4225 ]
-
46.00 0.63 292 157 4373 42.72 | g Q wo® 76 C“&, 0‘00 G (’3
Title: untitled Project Engineer: David Evans And Associates Inc.

s:\drn\star0071\fm2\star007 1.fm2
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TYP STREET SECTION - 6" VERTICAL CURB CP20G
Worksheet for Irregular Channel

Project Description ‘
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20G
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.003000 fi/t
Discharge 51.60 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.014
Water Surface Elevation 066 ft
Elevation Range 0.00to 0.80
Flow Area 171 2
Wetted Perimeter 45.00
Top Width 4399 t
Actual Depth 0.66 ft
Critical Elevation 061 #t
Critical Slope 0.004200 fim
Velocity 3.02 s
Velocity Head 0.14 f
Specific Energy 080 #t
Froude Number 0.86
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
) L)
0+00 0.80
0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\drn\star0071 \fm2\star0071 .fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20G
Worksheet for Irregular Channel

Notes:
Total Q = Q(Rational CP20G) - Q(Intercepted CP20F)
10-yrQ=30cfs - 9.4 cfs =206 cfs

100-yrQ=65cfs-134cfs =516cfs

s:\dm\star0071\¥m2\star0071.fm2. David Evans & Associates .
08/27/99 10:26:57AM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Title: untitled Project Engineer: David Evans And Associates Inc.
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TYP STREET SECTION - 6" VERTICAL CURB CP20G
Rating Table for irregular Channel

Project Description

Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20G
Flow Element irreguiar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003000 ftt
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 0.00 52.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (/s) Area Perimeter Width
Elevation ) ®) L)
®)
0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.06 1.8 19.80 19.41
4.00 0.25 1.26 3.2 25.68 25.17
6.00 0.29 1.40 43 29.90 29.30
8.00 033 1.51 53 32.66 32.00
10.00 0.35 1.65 6.0 32.70 32.00
12.00 0.37 1.78 6.7 32.75 32.00
14.00 0.39 1.89 7.4 3279 32.00
16.00 0.41 1.99 80 3283 32.00
18.00 0.43 2.09 8.6 32.87 32.00
20.00 045 218 9.2 32.90 3200 |,
~— < O - -
22,00 0.46 226 97 3293 32,00 Qup:20.6¢ s
24.00 0.48 234 103 3297 32.00 3 w=0.4 S
26.00 0.50 2.42 10.8 33.00 32.00
28.00 0.51 247 11.4 34.92 33.91
30.00 0.52 2.56 117 36.30 35.29
32.00 0.54 262 12.2 38.19 37.19
34.00 0.55 267 127 40.02 39.01
36.00 057 271 133 4125 40.24
38.00 0.58 276 13.8 41.77 40.76
40.00 0.59 2.80 14.3 42.28 41.27
42.00 0.60 284 14.8 4278 a.77
44.00 0.61 288 153 43.26 4225
46.00 0.63 292 15.7 43.73 4272
48.00 0.64 296 16.2 44.19 4318
50.00 0.65 3.00 16.7 44.65 43.63 S
s »
52.00 0.66 3.03 172 45.09 w07 [S— Quoo <3
& (X2 - 0 @ G
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\atar0071\im2\star0071.fm2 Devid Evans & Associates FlowMaster v6.0 {614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20H
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20H
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data ’
Slope 0.003600 fim
Discharge 29.40 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 050 #t
Elevation Range 0.00to 0.80
Flow Area 110 2
Wetted Perimeter 3346 tt
Top Width 3246 #t
Actual Depth 050 ft
Critical Elevation 0.46 ft
Critical Slope 0.005709 fft
Velocity 268 s
Velocity Head 011 ft
Specific Energy 061 #t
Froude Number 0.81
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
L)) "
0+00 0.80
0+05 0.56
0+08 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 .0.80
Title: untitied Project Engineer: David Evans And Associates Inc.
s \dm\star007 1\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP20H
Worksheet for Irregular Channel

Notes:
Total Q = Q(Rational CP20H) - Q(Intercepted CP20C) - Q(Intercepted CP20G)
10-yrQ=28cfs- 19.6cfs - 0 cfs = 8.4 cfs

100-yrQ =59 cfs - 29 cfs - 0.6 cfs = 29.4 cfs

Title: untitled ) Project Engineer: David Evans And Associates Inc.
s:\drn\star0071\fm2\star0071.fm2 David Evans & Associates
08/31/99 07:49:07 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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TYP STREET SECTION - 6" VERTICAL CURB CP20H
Rating Table for irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP20H
Flow Element irregular Channel
Method Manning's Formula
l Soive For Channel Depth
Input Data
l Slope 0.003600 fi/ft
Options
Current Roughness Method Improved Lotter's Method
l Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
I Aftribute Minimum Maximum increment
Discharge (cfs) 0.00 30.00 2.00
I Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation ) (f) (ft)
()
l 0.00 0.00 0.00 0.0 0.00 0.00
2.00 0.19 1.14 18 19.14 18.76
4.00 . 024 135 3.0 24.82 2432
l 6.00 0.28 1.50 4.0 28.89 28.32
8.00 0.32 1.61 5.0 32.18 31.54 -
10.00 0.34 175 57 3268 32.00 QRe=8.4 "c:s
12.00 0.36 1.88 6.4 3273 32.00 die = ©O32
l 14.00 0.38 2.00 7.0 3276 32.00
16.00 0.40 2.11 76 32.80 32.00
18.00 0.41 221 8.2 3284 32.00
20.00 0.43 2.30 8.7 32.87 32.00
22.00 0.45 2.39 9.2 32.90 32.00
24.00 0.46 2.47 9.7 3293 32.00
26.00 0.48 255 10.2 32.96 32.00
l 28.00 0.49 263 106 3299 32.00 wa =29 .L‘ C.C-S
30.00 0.51 2.69 11.2 34.16 33.15 .
Sios 1 ©.90
Title: untitled ' Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fm2\star0071.fm2 David Evans & Assoclates FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24A*
Worksheet for Irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24A*
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.014600 fift
Discharge 15.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 031 f
Elevation Range 0.00to 0.63
Flow Area 4.7 {2
Wetted Perimeter 30.59 ft
Top Width 3049 ft
Actual Depth 031 ft
Critical Elevation 036 ft
Critical Slope 0.006576 it
Velocity 3.22 fis
Velocity Head 016 ft
Specific Energy 047 #
Froude Number 1.45
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
() (U]
0+00 063
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
Title: untitled
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates
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I 4" ROLL CURB - CP24A*
Worksheet for Irregular Channel
Natural Channel Points
Station Elevation
I m "
0+40 0.00
0+41 0.33
l 0+45 039
0+50 0.63
l Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dmistar0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 {614b]
l 08/31/99 07:31:34 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 0f2




4" ROLL CURB - CP24A*
Rating Table for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

4" ROLL CURB STREET SECTION - CP24A*
Irregular Channel
Manning's Formula
Channel Depth

Input Data

Slope

0.014600 ft/ft

Options

Current Roughness Method
Open Channel Weighting Method

improved Lotter's Method
Improved Lotter's Method

Q‘O w \‘;c_;s
Ao =03\

Qoo 13\l
A\oo % O.-ﬁq

Project Engineer: David Evans And Associates Inc.

Closed Channel Weighting Method Horton's Method
Aftribute Minimum Maximum increment
Discharge (cfs) 1.00 31.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation () (ft) ft)
4]
1.00 0.11 1.64 0.6 11.08 11.04
3.00 0.17 2.15 14 16.73 16.67
5.00 0.20 2.45 2.0 20.26 20.19
7.00 023 2.66 26 2299 2291
9.00 0.25 2.83 32 25.26 2517
11.00 0.27 298 37 2724 27.14
13.00 0.29 3.11 4.2 29.00 28.90
156.00 0.31 322 4.7 30.59 30.49
17.00 0.32 3.32 51 32.05 31.94
19.00 0.33 3.47 55 32.32 32.20
21.00 0.34 3.58 59 33.85 33.74
23.00 0.35 3.70 6.2 35.26 35.13
25.00 0.36 3.80 6.6 36.56 36.45
27.00 0.37 3.90 6.9 37.82 37.70
29.00 0.38 3.99 73 39.01 38.90
31.00 0.39 408 7.6 40.13 40.01
Title: untitied
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' TYP STREET SECTION - 6" VERTICAL CURB CP24A
l Worksheet for lrregular Channel
Project Description
Worksheet 6" VERTICAL CURB STREET SECTION - CP24A
l Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
' Input Data
Slope 0.003600 f/ft
Discharge 36.00 cfs
|
Options
' Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
l Results
‘Mannings Coefficient 0.014
Water Surface Elevation 054 ¢
Elevation Range 0.00 to 0.80
Flow Area 124 f?
Wetted Perimeter 38.99
l Top Width 37.98 ft
Actual Depth 054 f
Critical Elevation 050 ft
Critical Slope 0.004514 i/t
Velocity 289 ft/s
Velocity Head 013
Specific Energy 067 ft
l Froude Number 0.89
Flow Type Subcritical
l Roughness Segments
Start End Mannings
Station Station Coefficient
l 0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
l 0+45 0+50 0.030
Natural Channel Points
' Station Elevation
U] )
0+00 0.80
I 0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 056
l 0+50 0.80
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Assoclates FlowMaster v6.0 [614b]
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I TYP STREET SECTION - 6" VERTICAL CURB CP24A
Rating Table for Irregular Channel
| Project Description
Worksheet 6" VERTICAL CURB STREET SECTION - CP24A
' Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
l Input Data
Slope 0.003600 fi/ft
' Options
Current Roughness Method Improved Lotter's Method
l Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method Horton's Method
l Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 37.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (tUs) Area Perimeter Width
g Elevation ) (ft) (ft)
)
1.00 0.14 0.96 1.0 14.76 14.46
3.00 0.22 126 24 22.28 21.84
5.00 0.26 1.43 35 26.98 26.45
7.00 0.30 1.56 45 30.61 30.00
I 9.00 0.33 1.68 5.4 32,66 32.00
11.00 0.35 1.81 6.1 32.71 32.00
13.00 0.37 1.94 6.7 3275 32.00
15.00 0.39 2.05 73 32.78 . 32.00 . '
I 17.00 0.41 2.16 79 3282 3200 |—— Ruo=V1 "&5‘
19.00 0.42 225 8.4 3285 32.00 d.o = 0.4
21.00 0.44 235 9.0 32.89 32.00
I 23.00 0.46 243 9.5 3292 32.00
25.00 0.47 251 9.9 3295 32.00
27.00 0.49 259 104 3298 32.00
29.00 0.50 267 10.9 33.01 32.00
31.00 0.52 272 1.4 35.07 34.06
33.00 0.53 281 117 36.42 3541
35.00 0.54 287 122 38.15 37.14 ; a\oo . 1(, °c’$
37.00 055 292 127 39.82 38.81
A 00 = O . s‘q
I Title: untitied Project Engineer: David Evans And Associates Inc.
s:\drm\star007 1 \fm2\starQ071.fm2 David Evans 8 Associates FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24B*

Worksheet for Irregular Channel

Project Description

Worksheet 4" ROLL CURB STREET SECTION - CP24B*
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.015000 fuft
Discharge 19.00 cfs

Options

Current Roughness Method

improved Lotter's Method

Project Engineer: David Evans And Associates Inc.

Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method - Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 033 ft
Elevation Range 0.00to 0.63
Flow Area 54 f2
Wetted Perimeter 3211 #
Top Width 3200 ft
Actual Depth 033 ft
Critical Elevation 039 ft
Critical Slope 0.006413 fi/t
Velocity 3.50 ft/s
Velocity Head 0.19 ft
Specific Energy 052 ft
Froude Number 1.50
Fiow Type Superecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
" ()

0+00 0.63

0+05 0.39

0+09 0.33

0+10 0.00

0+25 . 032

0+40 0.00

0+41 0.33

0+45 0.39

0+50 0.63

Title: untitled
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Associates
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4" ROLL CURB - CP24B*
Rating Table for Irregular Channel

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24B*
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.015000 fi/ft
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 41.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation () (ft) (ft)
()
1.00 011 1.65 0.6 11.03 10.99
3.00 0.17 2.18 14 16.65 16.59
5.00 0.20 247 20 20.16 20.09
7.00 023 2.69 26 2287 2279
9.00 0.25 2.86 3.1 25.13 25.05
11.00 0.27 3.01 37 27.10 27.01
13.00 0.29 3.14 4.1 28.85 28.75
15.00 0.30 3.25 4.6 30.44 30.34
17.00 0.32 336 51 31.90 31.79 (-
19.00 0.33 3.50 5.4 32.11 32.00 {=——— Q\b =19 LYg
21.00 034 362 5.8 33.64 3353 A 0.3y
23.00 0.35 3.73 6.2 35.04 34,92
25.00 0.36 3.84 6.5 36.35 36.23
27.00] 037 3.94 6.9 37.59 37.48
29.00 0.38 4.03 7.2 38.78 38.67
31.00 0.39 411 75 39.93 39.81
33.00 0.40 420 79 40.39 40.27
35.00 0.40 4,29 8.2 40.71 40.60
37.00 0.41 437 85 41.02 40.91 C‘
39.00 0.42 4.45 88 4133 41.21 s Quop = 40 ™
41.00 0.43 452 9.1 41.62 41.51 -
d 100 k" o’“z
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\drm\star007 1\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b}
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TYP STREET SECTION - 6" VERTICAL CURB CP24B
Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 ft/ft
Discharge 58.40 cfs
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.014
Water Surface Elevation 0.66 ft
Elevation Range 0.00to0 0.80
Flow Area 175 fi2
Wetted Perimeter 4537 ft
Top Width 4436 f
Actual Depth 0.66 ft
Ciritical Elevation 065 ft
Critical Slope 0.004112 it
Velocity 3.35 ft/s
Velocity Head 017 &
Specific Energy 084 ft
Froude Number 0.94
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030

Natural Channel Points

Station Elevation

S ®) )
0+00 0.80
0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 : 0.00
0+41 0.50
0+45 0.56
0+50 0.80

Title: untitled

s:\dm\star007 1\fm2\star0071.fm2
08/31/99 07:38:51 AM = ® Haestad Methods, Inc.

David Evans & Assoclates

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: David Evans And Associates Inc.
FlowMaster v6.0 [614b]
Page 1 of 2




TYP STREET SECTION - 6" VERTICAL CURB CP24B
Worksheet for Irregular Channel

Notes: Total Q = Q(rational CP24B) - Q(intercepted CPZIA)

10yrQ=36-11.8=242cfs
100yrQ=76-17.6 =58.4 cfs

Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/31/99 07:38:51 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




TYP STREET SECTION - 6" VERTICAL CURB CP24B
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24B
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 fi/it
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 59.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (f2) (ft) (ft)
)]
1.00 0.14 0.96 1.0 14.76 14.46
3.00 0.22 1.26 24 22.28 21.84
5.00 0.26 143 35 26.98 26.45
7.00| 0.30 156 45 30.61 30.00
9.00 0.33 1.68 54 32.66 32.00
11.00 0.35 1.81 6.1 3271 32.00
13.00 0.37 1.94 6.7 3275 32.00
15.00 0.39 205 73 32.78 32.00
17.00 0.41 2.16 79 32.82 32.00
19.00 0.42 225 8.4 32.85 32.00
21.00 0.44 235 9.0 32.89 32.00
23.00 0.46 243 95 3292 32,00 ho:24.2 L
25.00 047 251 29 3295 32.00 d .O ,_‘-‘ *
27.00 0.49 259 10.4 32.98 3200 w e
29.00 0.50 267 109 33.01 32.00
31,00 0.52 272 11.4 35.07 34.06
33.00 0.53 2.81 1.7 36.42 35.41
35.00 0.54 287 122 38.15 37.14
37.00 0.55 292 127 39.82 38.81
39.00 0.56 2.96 13.2 41.14 4013
41.00 057 3.01 136 41.62 4061
43.00 0.59 3.05 14.1 42.09 41.08
45.00 0.60 3.09 14.5 4255 41.54
47.00 0.61 3.13 16.0 43.00 41.99
49.00 0.62 317 15.4 43.44 42.43
51.00 0.63 3.21 15.9 43.86 4285
§3.00 0.64 3.25 163 44.28 4327
5§5.00 0.65 3.29 16.7 44.69 4368
57.00 0.66 332 172 45.09 4408 Rioo = 5B -H
§9.00 0.67 3.36 176 45.49 44.48 on 0. A b
Title: untitied Project Engineer: David Evans And Associates inc.
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24C*
Worksheet for Irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24C*
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.008000 ft/ft
Discharge 4.00 cfs
Options
Current Roughness Method Improved Lotter's Method .
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 021 ft
Elevation Range 0.00t0 0.63
Flow Area 22 fi2
Wetted Perimeter 2086 ft
Top Width 2079 f
Actual Depth 021 f
Critical Elevation 021 f
Critical Slope 0.007848 ft/t
Velocity 1.85 fi/s
Velocity Head 0.05 f
Specific Energy 026 #
Froude Number 1.01
Flow Type Superecritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
®) )
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
Title: untitled
s:\drn\star007 1\fm2\star0071.fm2 David Evans & Associates

08/31/99 07:34:48 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24C*
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
) w
0+40 0.00
o+41 0.33
0+45 0.39
0+50 0.63
Title: untitled

s:\dm\star0071¥m2\star0071.fm?2

Project Engineer: David Evans And Associates Inc.

David Evans & Associates

08/31/99 07:34:48 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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4" ROLL CURB - CP24C*
Rating Table for Irregular Channel

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24C*
Fiow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.008000 fift
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute - Minimum Maximum Increment
Discharge (cfs) 1.00 9.00 0.50
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) () (ft)
()
1.00 0.12 131 0.8 12.41 1236
1.50 0.14 145 10 14.44 14.39
2.00 0.16 155 13 16.09 16.03
250 017 1.64 15 17.49 17431 .
3.00 0.18 1.72 17 18.73 18.67
3.50 0.20 1.79 20 19.84 19.78 (’s
4.00 0.21 1.85 22 20.86 2079 [— Qa2 H & .
450 0.2 1.90 24 21.80 21.73 Qio:d.2)
5.00 0.23 1.95 26 2268 2261
5.50 0.23 2.00 27 23.51 23.43
6.00 0.24 2.04 29 2429 2421
6.50 0.25 2,09 3.1 25.03 2494
7.00 0.26 212 33 2573 25.65
7.50 0.26 216 35 26.41 26.32 C
8.00 027 2.20 36 27.06 2696 —— Quoo = Bats
8.50 0.28 223 38 27.68 2758 Ao = O -TT
9.00 0.28 226 4.0 28.28 28.18
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥m2\star0071.fm2 David Evans 8 Associates FlowMaster v6.0 [614b] .
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4" ROLL CURB - CP24C**

Worksheet for Irregular Channel

Project Engineer: David Evans And Associates Inc.

Project Description ‘
Worksheet . 4" ROLL CURB STREET SECTION - CP24C**
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.021600 ft/ft
Discharge 14.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 0.28
Elevation Range 0.00t0 0.63
Flow Area 3.8 ft?
Wetted Perimeter 27.70 ft
Top Width 2761 f
Actual Depth 0.28 ft
Critical Elevation 0.34 ft
Critical Slope 0.006619 ft/ft
Velocity 3.67 fts
Velocity Head 021 f
Specific Energy 049 ft
Froude Number 1.74
Flow Type Superecritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
®) ®
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
Title: untitled
8:\drm\star0071\fim2\star0071.fm2 David Evans & Assoclates

08/31/99 07:36:02 AM  © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 2
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4" ROLL CURB - CP24C**
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
) ()
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitied

s:\dm\star0071\fm2\star0071.fm2

Project Engineer: David Evans And Associates Inc.

David Evans & Assoclates

08/31/99 07:36:02AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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TYP STREET SECTION - 6" VERTICAL CURB CP24C

Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24C
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003600 ft/ft
Discharge §3.20 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.014
Water Surface Elevation 0.64 ft
Elevation Range 0.00t0 0.80
Flow Area 16.4 f2
Wetted Perimeter 4432 ft
Top Width 4331 &
Actual Depth 064 ft
Critical Elevation 0.62 ft
Critical Slope 0.004179 fuft
Velocity 325 fis
Velocity Head 0.16 ft
Specific Energy 080 ft
Froude Number 0.93
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+08 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
() (f)
0+00 0.80
0+05 0.56
0+09 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
Page 1 of 2
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TYP STREET SECTION - 6" VERTICAL CURB CP24C
Worksheet for Irregular Channel

Notes: Total Q = Q(rational CP24C) - Q(intercepted CP24A) - Q(intercepted CP24B)

10-yrQ= 49-118-208 =164 cfs
100-yrQ=106-17.6-352=532c¢cfs

Title: untitied Project Engineer: David Evans And Associates Inc. .
s:\dm\star007 t\fm2\star0071.fm2 David Evans & Associates : 'FlowMaster v6.0 {614b]
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TYP STREET SECTION - 6" VERTICAL CURB CP24C
Rating Table for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24C
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.003600 fmt
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 55.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (fs) Area Perimeter Width
Elevation () ®) )
)
1.00 0.14 0.96 10 14.76 14.46
3.00 0.22 1.26 24 2228 2184
5.00 0.26 143 35 26.98 26.45
7.00 0.30 1.56 45 30.61 30.00
9.00 0.33 1.68 5.4 32.66 32.00
11.00 0.35 1.81 6.1 32.71 32.00
13.00 0.37 1.94 6.7 3275 32.00
15.00 0.39 205 73 3278 32.00 (I}
17.00 0.41 216 7.9 3282 3200 [ @z loees
19.00 0.42 225 8.4 3285 3200 dio =0.H0O"
21.00 0.44 235 9.0 32.89 32.00
23.00 0.46 243 9.5 32.92 32.00
25.00 0.47 251 9.9 3295 32.00
27.00 0.49 259 104 32.88 32.00
29.00 0.50 267 10.9 33.01 32.00
31.00 0.52 272 114 35.07 34.06
33.00 053 281 117 36.42 35.41
35.00 054 287 122 38.15 37.14
37.00 0.55 292 127 39.82 38.81
39.00 056 2.96 132 41.14 40.13
41.00 0.57 3.01 136 41.62 40.61
43.00 0.59 3.05 141 42.09 41.08
45.00 0.60 3.09 145 4255 41.54
47.00 0.61 313 15.0 43.00 41.99
49.00 0.62 3.17 154 43.44 42.43
51.00 0.63 3.21 15.9 43.86 42.85
§3.00 0.64 325 163 4428 4327 wa =52.%ce
55.00 0.65 329 167 4469 43.68 .
a'oo :0.S
Title: untitied Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24D*
Worksheet for Irregular Channel

08/27/99 08:59:30 AM  © Haestad Methods, inc.

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24D*
Flow Element Irregular Channel
Method Manning's Formula
Solve For _ Channel Depth
Input Data
Slope 0.019400 M
Discharge 18.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 031 #t
Elevation Range 0.00to 0.63
Flow Area 48 ft*
Wetted Perimeter 31.06 ft
Top Width 3095 #t
Actual Depth 031 ¢t
Critical Elevation 038 ft
Critical Slope 0.006456 fi/ft
Velocity 375 fs
Velocity Head 022 #t
Specific Energy 053
Froude Number 1.68
Flow Type Supercritical
Calculation Messages:
Fiow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
" LY
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
Title: untitied
s:\dm\etar0071\¥m2\star0071.fm2 David Evans & Associates

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24D"*
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
L] L)
0+40 0.00
0+41 0.33
© 0+45 0.39
0+50 0.63
Title: untitied

s:\dm\star0071\fm2\star0071.fm2
08/27/09 08:59:30 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 765-1666

Project Engineer: David Evans And Associates Inc.
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4" ROLL CURB - CP24D*
Rating Table for Irregular Channel

e— Q- \Bees
S0

Project Engineer: David Evans And Associates Inc.

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP24D*
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.019400 fM
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Aftribute Minimum Maximum Increment
Discharge (cfs) 1.00 39.00 1.00
Discharge Water Velocity Flow Wetted Top
{cfs) Surface (ft/s) Area Perimeter Width
Elevation 2 (ft) (ft)
®)
1.00 0.10 1.82 0.5 10.51 10.47
2.00 0.14 217 0.9 13.63 1358
3.00 0.16 2.40 13 15.86 15.81
4,00 0.18 257 16 17.67 17.61
5.00 0.18 272 18 19.21 19.15
6.00 0.21 285 21 20.57 20.50
7.00 0.22 2.96 24 21.80 21.72
8.00 0.23 3.06 26 22.92 2284
8.00 0.24 3.15 29 23.95 23.87
10.00 0.25 3.24 3.1 24.92 2483
11.00 0.26 3.32 33 25.82 25.73
12.00 0.27 3.39 35 26.68 26.59
13.00 0.27 3.46 38 27.49 27.40
14.00 0.28 352 40 28.27 28.17
15.00 0.29 358 42 29.01 28.91
16.00 0.30 3.64 44 29.72 29.62
17.00 0.30 370 4.6 30.40 30.30
18.00 0.31 375 48 31.06 30.95
18.00 0.32 3.80 50 31.70 31.59
20.00 0.32 3.86 52 32.06 31.95
21.00 0.33 3.94 53 32.09 31.98
22.00 0.33 4.00 55 32.39 3227
23.00 0.34 4.06 57 33.07 32.96
24.00 0.34 412 5.8 33.72 33.61
25.00 0.35 4.18 6.0 34.34 3423
26.00 0.35 423 6.1 34.95 34.83
27.00 0.36 429 6.3 3553 35.42
28.00 0.36 434 64 36.11 35.99
29.00 0.36 4.39 6.6 36.67 36.55
30.00 0.37 4.44 6.8 37.21 37.10
31.00 0.37 4.49 6.9 37.75 37.64
32.00 0.38 454 71 38.28 38.16
Title: untitied
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates -

08/27/99 09:00:03 AM  © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
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4" ROLL CURB - CP24D*
Rating Table for Irregular Channel

Discharge Water Velocity Flow Wetted Top
(cfs) Surface (t's) Area Perimeter Width
Elevation ) () ()
"

33.00 0.38 458 7.2 3879 38.68

34.00 0.38 463 7.3 39.30 39.18

35.00 0.39 467 75 39.80 39.69

36.00 0.39 4.71 7.6 40.17 40.05

37.00 0.39 476 7.8 40.31 4020

38.00 0.40 4.80 7.9 40.46 4034 [ Qo LB erg

39.00 0.40 484 8.1 40.60 40.48 Aioo = ©,10"
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
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TYP STREET SECTION - 6" VERTICAL C'URB CP24D
Worksheet for Irregular Channel

Project Description
‘Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24D
Flow Element irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.011100 M
Discharge 40.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Resuits
Mannings Coefficient 0.016
Water Surface Elevation 045 #t
Elevation Range 0.00 to 0.80
Flow Area 94
Wetted Perimeter 3291
Top Width 3200 tt
Actual Depth 045 t
Critical Elevation 054 f#
Critical Slope 0.005574 futt
Velocity 425 ft/s
Velocity Head 0.28 f
Specific Energy 074 ft
Froude Number 1.38
Flow Type Superecritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+09 0.013
0+09 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
(r) [LY)
0+00 0.80
0+05 0.56
0+08 0.50
0+09 0.00
0+25 0.32
0+41 0.00
0+41 0.50
0+45 0.56
0+50 0.80
Title: untitied Project Engineer: David Evans And Associates Inc.
8:\drm\etar0071\im2\star0071.fm2 David Evans & Assoclates - FlowMaster v6:0 [614b}
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TYP STREET SECTION - 6" VERTICAL CURB CP24D
Rating Table for lrregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP24D
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.011100 fmt
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 41.00 2.00
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/'s) Area Perimeter Width
Elevation (3 ) (!
0]
1.00 0.12 1.46 0.7 11.95 11.71
3.00 0.18 1.92 16 18.04 17.68
5.00 o1 2.18 23 21.85 21.41
7.00 0.24 237 30 24.78 24.29
9.00 0.27 253 36 27.23 26.69
11.00 0.29 2.66 4.1 29.36 28.78
13.00 0.31 277 47 31.26 30.64
15.00 0.32 288 52 32.65 32.00
17.00 0.34 3.03 56 3268 32.00
; ?.oo 0.35 317 6.0 32.;0 3200 [€—Q o =~ \Qces
.00 0.36 329 6.4 32.72 32.00 )
23.00 0.37 342| 67 3275 32.00 A =035
25.00 0.38 353 71 3277 32.00
27.00 0.39 364 7.4 3279 32.00
29.00 0.40 3.74 77 32.81 32.00
31.00 0.41 3.85 8.1 32.83 32.00
33.00 0.42 394 84 3285 32.00
35.00 0.43 4.04 8.7 3287 32.00
37.00 0.44 412 9.0 32.89 32.00
39.00 045 421 93 32.91 32.00 2 -4d
41.00 0.46 4.30 95 32.92 32.00 ®‘°° ° efs
a 10D =0 -L“P )
Title: untitied Project Engineer: David Evans And Associates Inc.
8:\drn\star0071\¥m2\star0071.fm2 David Evans & Associates ) FlowMaster v6.0 [614b}]
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4" ROLL CURB - CP25

Worksheet for Irregular Channel

Project Engineer: David Evans And Associates inc.

Project Description ‘
Worksheet 4" ROLL CURB STREET SECTION - CP25
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.005600 f/ft
Discharge 14.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 035 f#
Elevation Range 0.00 to 0.63
Flow Area 6.1 f2
Weited Perimeter 3498 f
Top Width 3487 ft
Actual Depth 035 ft
Critical Elevation 034 ft
Critical Slope 0.006155 #t
Velocity 228 fis
Velocity Head 0.08 ft
Specific Energy 043 #t
Froude Number 0.96
Flow Type Subcritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 O+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
(W] ()
0+00 0.63
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
0+40 0.00
0+41 0.33
0+45 0.39
0+50 0.63
Title: untitied
s:\dm\star007 1\fm2\star0071.fm2 David Evans 8 Associates

08/27/998 09:18:.53 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 of 1




4" ROLL CURB - CP25
Rating Table for Irregular Channel

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP25
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.005600 M
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Attribute Minimum Maximum Increment
Discharge (cfs) 1.00 15.00 1.00
Discharge Water Velocity Flow Wetted Top
{cfs) Surface (ft/s) Area Perimeter Width
Elevation (2 (f) )
()
1.00 0.13 1.14 0.9 13.26 13.22
2.00 0.17 1.36 15 17.20 17.14
3.00 0.20 1.50 20 20.02 19.96
4.00 0.22 1.62 25 22.31 2223
5.00 0.24 1.7 29 24.25 24.17
6.00 0.26 179 34 25.97 25.88
7.00 0.27 1.86 a8 27.51 42— Qo lews
8.00 0.29 1.92 42 28.93 28.83 A 20T *
9.00 0.30 1.98 45 30.23 30.13
10.00 0.31 203 49 31.45 31.34
11.00 0.32 2.09 53 32.08 31.97
12.00 0.33 216 56 32.62 3251
13.00 0.34 222 59 33.84 3373
14.00 0.35 228 6.1 34.98 3487 [¢— Quop= YR S
15.00 0.36 233 6.4 36.06 35.95 Ao = ©-35"
Title: untitied : Project Engineer: David Evans And Associates Inc.
s:\dm\etar0071\¥m2\etar0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/27/09 09:19:19 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




4" ROLL CURB - CP26

Worksheet for Irregular Channel

Project Description

Worksheet 4" ROLL CURB STREET SECTION- CP26
Flow Eiement Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 0.003500 At
Discharge ' 5.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Project Engineer: David Evans And Associates Inc.

Results
Mannings Coefficient 0.016
Water Surface Elevation 026 ft
Elevation Range 0.00to 0.63
Flow Area 35 m
Wetted Perimeter 26.49 ft
Top Width 26.40 f#t
Actual Depth 0.26
Critical Elevation 023
Critical Slope 0.007618 f/ft
Velocity 1.43 fis
Velocity Head 003 ft
Specific Energy 030 ft
Froude Number 0.69
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+05 0.030
0+05 0+10 0.013
0+10 0+41 0.016
0+41 0+45 0.013
0+45 0+50 0.030
Natural Channel Points
Station Elevation
™ L)
0+00 063
0+05 0.39
0+09 0.33
0+10 0.00
0+25 0.32
Title: untitled
s:\dm\setar007 1\¥m2\star0071.fm2 David Evans & Associates

08/27/99 09:19:59 AM  ©® Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b]
Page 1 0f2




I 4" ROLL CURB - CP26
Worksheet for Irregular Channel
l Natural Channel Points
Station Elevation

I ) ®

0+40 0.00

0+41 033

0+45 0.38

0+50 0.63
' Title: untitied Project Engineer: David Evans And Associates Inc.

8:\m\star0071\im2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]

l 08/27/99 09:19:50 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 20f2




4" ROLL CURB - CP26
Rating Table for Irregular Channel

Project Description
Worksheet 4" ROLL CURB STREET SECTION - CP26
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope 0.003500 fim
Options
Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method . Horton's Method
Altribute Minimum Maximum Increment
Discharge (cfs) 1.00 6.00 0.50
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation 2) () )
()
1.00 0.14 0.96 1.0 14.49 14.44
1.50 0.17 1.06 14 16.86 16.81
2,00 0.19 1.14 18 18.78 18.72
250 0.20 1.20 2.1 20.42 20.35
3.00 0.22 1.26 24 21.87 2179 [ — Qo2 S
3.50 0.23 1.31 27 2317 23.09 Ao =0T
4.00 0.24 1.35 3.0 24.36 2428
4.50 0.25 1.40 32 25.46 2537
5,00 0.26 1.43 35 26.49 26.40 Lé—‘ Qo= Ders
5.50 0.27 147 37 27.45 27.36 .
ol
6.00 0.28 1.50 40 28.36 2826 & oot
Title: untitied Project Engineer: David Evans And Associates Inc.
8:\dmn\star0071\fm2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/27/99 09:20:25 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




TYP STREET SECTION - 6" VERTICAL CURB CP27

Worksheet for Irregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP27
“Flow Element Iregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Slope - 0.018000 fim
Discharge 10.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.016
Water Surface Elevation 033 #t
Elevation Range 0.00 to 0.80
Flow Area 27
Wetted Perimeter 1632 ft
Top Width 1624 ft
Actual Depth 033 #t
Critical Elevation 040 #
Critical Slope 0.006322 it
Velocity 375 fus
Velocity Head 022 #t
Specific Energy 055 ft
Froude Number 1.63
Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00 0+06 0.030
0+06 0+11 0.013
0+11 0+30 0.016
Natural Channel Points
Station Elevation
®) ")
0+00 0.80
0+06 0.56
0+10 0.50
0+11 0.00
0+30 0.40
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star0071\im2\star0071.fm2 David Evans & Associates FlowMaster v8.0 [614b]
Page 1 of 1
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TYP STREET SECTION - 6" VERTICAL CURB CP27
Rating Table for lrregular Channel

Project Description
Worksheet TYPICAL 6" VERTICAL CURB STREET SECTION - CP27
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Slope 0.018000 M
Options
Current Roughness Method improved Lotter's Method
Open Channe! Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Aftribute Minimum Maximum Increment
Discharge (cfs) 1.00 11.00 0.50
Discharge Water Velocity Flow Wetted Top
(cfs) Surface (ft/s) Area Perimeter Width
Elevation (ft2) (ft) (ft)
m
1.00 0.14 211 05 6.88 6.85
1.50 0.16 234 0.6 8.01 7.97
2.00 0.18 251 0.8 8.93 8.88
250 0.20 2.65 0.9 9.70 9.66
3.00 0.21 278 1.1 10.39 10.34
3.50 0.22 2.89 1.2 11.01 10.96
4.00 0.23 2.98 1.3 11.58 11.52
4.50 0.24 3.07 15 12.10 12.04
5.00 0.25 3.16 16 1259 1288 |—— O, - Sk
5.50 0.26 323 17 13.04 12.98 A =025’
6.00 027 330 18 13.48 13.41 e
6.50 0.28 337 19 13.89 13.82
7.00 0.29 343 20 14.28 14.21
7.50 0.29 349 21 14.65 1458
8.00 0.30 355 23 15.01 14.94
8.50 0.31 3.60 24 15.36 15.28
9.00 0.32 366 25 15.69 15.61
9.50 0.32 3.70 26 16.01 15.93
10.00 0.33 375 27 16.32 16.24 [ Qoo | O ofs
10.50 0.33 3.80 28 16.62 16.54 A '
11.00 0.34 385 29 16.91 16.83 wo :©-53
Title: untitled Project Engineer: David Evans And Associates Inc.
s:\dm\star007 1 ¥m2\star0071.fm2 David Evans & Associates FlowMaster v6.0 [614b]
08/26/99 10:28:19 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




|PAVEMENT DRAINAGE PROGRAM - HEC-12 , . Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project ¢ DREAMING SUMMIT:CP8B 10-YEAR, FILE:ST718B |

|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Gadd = 8.5  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
|cB Ip =8 €2=0.00 A2= 0.00 Qrunoff= 8.5  Slope2= 0.0590 a = 2.00 Perim = 0.00|
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0112 Slope3= 0.0200 W = 2.00 Length= 3.00|
[+ ernernnrnnenernnessssnsnesnssnsennesnennennsaneesnesnsnnssnssnannseasansennsensensnnnes
| oUTPUT I

|Flowby= 0.0 Qtotal= 8.5 Qint= 1.7 Flowby dn= 6.8 Depth=0.37 Spread= 14.55 Veloc= 3.85|

| CRITERIA

|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning‘s n Pavement=0.016=
|Clogging Factors in Sag Location: |
|=eee- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
[Clogging Factors on Continuous Grade: |
j----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99  Time:13:17:03 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project : DREAMING SUMMIT:CP8B 100-YEAR, FILE:ST718B2 |

|ste INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 17.5 Slopel= 6.0000 Gutter= 2.00 Area = 0.00]
|cB ID =8 C€2=0.00 A2= 0.00 Qrunoff= 17.5 Slope2= 0.0590 a = 2.00 Perim = 0.00]
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0112 Slope3= 0.0200 W = 2.00 Length= 3.00|
|
| : OUTPUT |

|Flowby= 0.0 Qtotal= 17.5 Qint= 2.3 Flowby dn= 15.2 Depth=0.47 Spread= 19.40 Veloc= 4.53|

| CRITERIA |
|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning‘s n Pavement=0.016|
|Clogging Factors in Sag Location: |
|===-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00]

|Prepared by: Date:08/04/99 Time:13:21:07 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
IProject : DREAMING SUMMIT:CP8C 10-YEAR, FILE:ST718C '

|sta INPUT |
|intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 9.5 Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
{cB ID =8C €2=0.00 A2= 0.00 @runoff= 9.5 Slope2= 0.0590 a = 2.00 Perim = 0.00|
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 1.00 Length=27.00]
Joeeaeanrenenaninnns Gevssecesensacesenrsnnsananns cescssesenssnanns |
| ouTPUT |

|Flowby= 0.0 Qtotal= 9.5 @int= 9.5 Flowby dn= 0.0 Depth=0.46 Spread= 19.10 Veloc= 2.54|

| CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning's n Pavement=0.016|
|clogging Factors in Sag Location: |
|=---- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|clogging Factors on Continuous Grade: |
J==--- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99  Time:14:00:09 Checked by: Date: |
|Pavement Brainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 I
IProject : DREAMING SUMMIT:CP8C 100-YEAR, FILE:ST718C2 |

|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 20.0  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
jcB Ip =8C €2=0.00 A2= 0.00 @runoff= 20.0  Slope2= 0.0590 a = 2.00 Perim = 0.00|
[curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 2.00 Length=27.00|
O O |
| QUTPUT |

|Flowby= 0.0 Qtotal= 20.0 Qint= 19.0 Flowby dn= 1.0 Depth=0.59 Spread= 25.55 Veloc= 3.01|

| CRITERIA

|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning's n Pavement=0.016I
|Clogging Factors in Sag Location: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|clogging Factors on Continuous Grade: |
|-===- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99 Time:14:02:23 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




IPAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, Az 85016 |
|Project  : DREAMING SUMMIT:CP8F 10-YEAR, FILEST718F |
I--------------------------------------------------‘“-‘a-‘-----------------f .............. I
|sta INPUT |
|intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 9.5 Slopet= 6.0000 Gutter= 2.00 Area = 0.00]
jcB ID = 8F €2=0.00 A2= 0.00 Qrunoff= 9.5 Slope2= 0.0590 a = 2.00 Perim = 0.00]
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0100 Slope3= 0.0200 W = 2.00 Length=17.00]
|
| OUTPUT |
|Flowby= 0.0 Qtotal= 9.5 Qint= 6.8 Flowby dn= 2.7 Depth=0.39 Spread= 15.75 Veloc= 3.69|

CRITERIA
{Runoff computed by Rational Method Manning's n Gutter=0.016 Manning‘s n Pavement=0.013}
|Clogging Factors in Sag Location: [
{----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
Iclogging Factors on Continuous Grade:
-=--- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99 Time:13:21:37 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project : DREAMING SUMMIT:CP8F 100-YEAR, FILE:ST718F2 |

|sta INPUT

|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 20.0 Slopel= 6.0000 Gutter= 2.00 Area = 0.00]|
jcB 1D = 8F €2=0.00 A2= 0.00 Qrunoff= 20.0 Slope2= 0.0590 a 2.00 Perim = 0.00|
|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0100 Slope3= 0.0200 W 2.00 Length=17.00|
Ceeteecasassaunntesctassesenttutratarseansnosarerasaaarananran teeeevecentcerecsoncsarsoss]
I oUTPUT |
|Flowby= 0.0 Qtotal= 20.0 Qint= 9.8 Flowby dn= 10.2 Depth=0.50 Spread= 21.00 Veloc= 4.44|

| CRITERIA

|Runoff computed by Rational Method Manning‘s n Gutter=0.016 Manning‘s n Pavement=0.013{
|Clogging Factors in Sag Location: ]
|==--- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|clogging Factors on Continuous Grade: |
|-~ Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
T |
|Prepared by: Date:08/04/99  Time:13:22:37 Checked by: Date: |

|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|ticensed to: David Evans & Associates, Phoenlx, AZ 85016 ]
|[Project = DREAMING SUMMIT:CP8G 100-YEAR, FILE:ST718G2 |
I------.---.-----.----.----.-----.---------------;agaa.;; ................................. l
|sta INPUT |
|intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 26.9  Slopei= 6.0000 Gutter= 2.00 Area = 0.00|
{cB 1D =86 (€2=0.00 A2= 0.00 Qrunoff= 26.9 Slope2= 0.0590 a = 2.00 Perim = 0.00]
|curb Opening C€3=0.00 A3= 0.00 Grade = 0.0000 Stope3= 0.0200 W = 2.00 Length=20.00|
[eenacacensnsnecenesnsacseonmessaarcarccasascssssssnsccsascasacsossaaranns .
| QUTPUT |

|Flowby= 0.0 Qtotal= 26.9 Qint= 26.9 Flowby dn= 0.0 Depth=0.69 Spread= 22.42 Veloc= 0.00|

I CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning's n Pavement=0.016|
|clogging Factors in Sag Location: |
| R Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00
|cloggin9 Factors on Continuous Grade: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99 Time:14:54:45 Checked by: Date: i
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
[Project  : DREAMING SUMMIT:CP98 10-YEAR, FILE:ST7198 |
I---.----------------.-------.-----------------.-:;aa;;;;.----.-; ......................... I
|sta INPUT |
|Intens.= 0.00 ¢1=0.00 A1=.0.00 Gadd = 5.0  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
|cB 1D =98 €2=0.00 A2= 0.00 Qrunoff= 5.0 Slope2= 0.0590 a = 2.00 Perim = 0.00|
[curb Opening C€3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 2.00 Length=17.00|
| OUTPUT ' |
|Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.37 Spread= 14.75 Veloc= 2.21]
[Fmmememe et |
| CRITERIA ‘ I
|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning‘s n Pavement=0.016|
|Clogging Factors in Sag Location: |
joeu-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
[===-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00[
T T T |
|Prepared by: Date:08/04/99 Time:16:30:38 Checked by: Date: }

|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|[Project : DREAMING SUMMIT:CP9B 100-YEAR, FILE:ST71982 |

|sta INPUT

|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 11.0  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
|cB 1b =98 €2=0.00 A2= 0.00 Qrunoff= 11.0 Slope2= 0.0590 a = 2.00 Perim = 0.00|
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Siope3= 0.0200 W = 2.00 Length=17.00|
et |
| OUTPUT |
|Flowby= 0.0 Qtotal= 11.0 Qint= 9.9 Flowby dn= 1.1 Depth=0.48 Spread= 20.20 Veloc= 2.63|

| CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning‘s n Pavement=0.016|
|Clogging Factors in Sag Location: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/04/99  Time:16:32:11 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
[Project  : DREAMING SUMMIT:CP20C 10-YR, FILE:ST7120C |

sta INPUT |
|Intens.= 0.00 C1=0.00 A%= 0.00 Qadd = 14.5  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
[cB ID = 20C C2=0.00 A2= 0.00 Grunoff= 14.5  Slope2= 0.0590 a 2.00 Perim = 0.00|
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0129 Slope3= 0.0200 W 2.00 Length=17.00]

l oUTPUT |
|Flowby= 0.0 Qtotal= 14.5 Qint= 9.8 Flowby dn= 4.7 Depth=0.43 Spread= 17.55 Veloc= 4.57|
e |
| CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning‘s n Pavement=0.016|
|Clogging Factors in Sag Location: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|clogging Factors on Continuous Grade: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
Jrm ot |
|Prepared by: Date:08/27/99  Time:09:55:36 Checked by: Date: ]

|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project  : DREAMING SUMMIT:CP20C 100-YR, FILE:ST7120C2 |
'-..-.--.-----------------..------------.--------;.s.s.a----.-.;-; ........................ '
|sta INPUT |
jintens.= 0.00 C1=0.00 A1= 0.00 Qadd = 30.5  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
{c8 1D = 20C C2=0.00 A2= 0.00 Qrunoff= 30.5 Slope2= 0.0590 a = 2.00 Perim = 0.00|

|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0129 Slope3= 0.0200 W = 2.00 Length=17.00|

| ouTPUT |
|Flowby= 0.0 Qtotal= 30.5 Qint= 14.5 Flowby dn= 16.0 Depth=0.55 Spread= 23.45 Veloc= 5.44|
frm e e e !
| CRITERIA |
|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning's n Pavement=0.016|
|cloggin9 Factors in Sag Location: l
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
[REEEE Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
frm o !
|Prepared by: Date:08/27/99  Time:09:54:34 Checked by: Date: |

|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|[Project  : DREAMING SUMMIT:CP20F 10-YR, FILE:ST7120F |

|sta INPUT |
_|Intens.= 0.00 C1=0.00 A1= 0.00 Gadd = 11.0  Slopel= 6.0000 Gutter= 2.00 Area = 0.00|
{cB ID = 20F C€2=0.00 A2= 0.00 Qrunoff= 11.0  Slope2= 0.0590 a = 2.00 Perim = 0.00]

|curb Opening €3=0.00 A3= 0.00 Grade = 0.0030 Slope3= 0.0200 W = 2.00 Length= 6.00|
[eerosausasenoaasonseaseenssensansacesssscnsssnsssannannas O |
| OUTPUT |
|Flowby= 0.0 Qtotal= 11.0 Qint= 4.7 Flowby dn= 6.3 Depth=0.50 Spread= 20.95 Veloc= 2.45]

| CRITERIA i
|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning's n Pavement=0.016]|
|clogging Factors in Sag Location: |
j----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|clogging Factors on Continuous Grade: ’ ]
jron-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00]

|Prepared by: Date:08/12/99 Time:13:06:16 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
[Project  : DREAMING SUMMIT:CP20F 100-YR, FILE:ST7120F2 |
' ................................................ bebonbcbcssacebsbmeammrennenenmaracaaane |
|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 23.0  Slopet= 6.0000 Gutter= 2.00 Area = 0.00]
|cB 1D = 20F C2=0.00 A2= 0.00 Qrunoff= 23.0 Slope2= 0.0590 a = 2.00 Perim = 0.00]

|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0030 Slope3= 0.0200 W 2.00 Length= 6.00]

| oUTPUT I
|[Flowby= 0.0 Qtotal= 23.0 Qint= 6.7 Flowby dn= 16.3 Depth=0.64 Spread= 27.90 Veloc= 2.91]
[rome e !
| CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning's n Pavement=0.016]
|Clogging Factors in Sag Location: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 1.00|
|Clogging Factors on Continuous Grade: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
o me e |
|Prepared by: Date:08/27/99 Time:10:06:11 Checked by: Date: |

|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project  : DREAMING SUMMIT:CP20G 10-YR, FILE:ST7120G ]
l--------------------------------_----------.----a.;--;-.-;-----a ....................... .-I
|sta INPUT |
|[Intens.= 0.00 €C1=0.00 A1= 0.00 Qadd = 10.3  Slopel= 6.0000 Gutter= 2.00 Area = 0.00]
{cB ID = 206 C€2=0.00 A2= 0.00 Qrunoff= 10.3  Slope2= 0.0590 a = 2.00 Perim = 0.00|
Jcurb Opening €3=0.00 A3= 0.00 Grade = 0.0030 Slope3= 0.0200 W = 2.00 Length=34.00)
e eeennmereenrarerearnrnsasesnsrarnsasernrnsnansseeneananns PR |
l ouTPUT l
|Flowby= 0.0 Qtotal= 10.3 Qint= 10.3 Flowby dn= 0.0 Depth=0.49 Spread= 20.45 Veloc= 2.41|

| CRITERIA |
|Runoff computed by Rational Method Manning's n Gutter=0.013 Manning‘'s n Pavement=0.016|
IClogging Factors in Sag Location:

f=-==- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
j=en-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/12/99  Time:13:42:28 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 ]
I

|Project : DREAMING SUMMIT:CP20G 100-YR, FILE:ST7120G2

| ................................................ Laadss ddiemementbcinmommemsacenasnmanenne |
|sta ' INPUT _ |
|Intens.= 0.00 C1=0.00 A%1= 0.00 Qadd = 25.8  Slopel= 6.0000 Gutter= 2.00 Area = 0.00]
cB 1D = 206 €2=0.00 A2= 0.00 Qrunoff= 25.8 Slope2= 0.0590 a 2.00 Perim = 0.00]
|curb Opening €3=0.00 A3= 0.00 Grade = 0.0030 Slope3= 0.0200 W 2.00 Length=34.00|
feeeersnneeeeeeacenneecanesninnscensssencnssensssnassscnnsncasssarcosnsasnns S |
| oUTPUT |
|Flowby= 0.0 Qtotal= 25.8 Qint= 25.5 Flowby dn= 0.3 Depth=0.66 Spread= 29.15 Veloc= 3.00]|

| CRITERIA

|Runoff computed by Rational Method ~ Manning's n Gutter=0.013 Manning's n Pavement=0.016=
|Clogging Factors in Sag Location: |
j=-m-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: ' |
|===-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/27/99  Time:10:19:03 Checked by: Date: ]
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AzZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
[Project = DREAMING SUMMIT:CP20W 10-YR, FILE:ST7120H o
I---------------------.-------------------------.4; ...... tmeememccmmccmcmcsccccesccssecan= I
|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 add = 4.2  Slopel= 6.0000 Gutter= 2,00 Area = 0.00]
|cB 1D = 204 C2=0.00 A2= 0.00 Qrunoff= 4.2 Slope2= 0.0290 a = 2.00 Perim = 0.00]
|Curb Opening C3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 2.00 Length=34.00|
G |
| OUTPUT I

|Flowby= 0.0 Qtotal= 4.2 @int= 4.2 Flowby dn= 0.0 Depth=0.30 Spread= 13.95 Veloc= 2.13|

| CRITERIA

|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning‘'s n Pavement=0.016:
|Clogging Factors in Sag Location:

ee=-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00]
|clogging Factors on Continuous Grade: ]
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/27/99 Time:10:01:56 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 ‘ Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project  : DREAMING SUMMIT:CP20H 100-YR, FILE:ST7120H2 |

I--------------------.----------------------------.--n------.---a ......................... |

|sta INPUT |
|intens.= 0.00 C1=0.00 Al1= 0.00 Qadd = 14.7  Slopel= 6.0000 Gutter= 2.00 Area = 0.00
|CB ID = 20H C2=0.00 A2= 0.00 Qrunoff= 14.7  Slope2= 0.0590 a = 2.00 Perim = 0.00|

|curb Opening C€3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 2.00 Length=34.00|
| ouTPUT |
|Flowby= 0.0 Qtotal= 14.7 Qint= 14.7 Flowby dn= 0.0 Depth=0.53 Spread= 22.65 Veloc= 2.81|

CRITERIA
lkunoff computed by Rational Method Manning's n Gutter=0.013 Manning‘s n Pavement=0.016I
|Clogging Factors in Sag Location: |
|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
|-==-- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/27/99 Time:10:25:32 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
[Project  : STAROO71 DREAMING SUMMIT UNIT 2B 2B10YR I
I--------.------.-.------------------------------i;‘.id;i; ................................ I
|sta INPUT

|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 8.5  Slopel= 6.0000 Gutter= 1.50 Area = 0.00]
|cB ID = 24A C2=0.00 A2= 0.00 Qrunoff= 8.5  Slope2= 0.0590 a = 2.00 Perim = 0.00]
|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 1.50 Length=10.00|
| oUTPUT |
|Flowby= 0.0 atotals 8.5 Qint= 5.9 Flowby dn= 2.6 Depth=0.43 Spread= 18.53 Veloc= 2.43|

[sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 9.5 ~ Slopel= 6.0000 Gutter= 1.50 Area = 0.00]
|cB ID ='24B C2=0.00 A2= 0.00 Qrunoff= 9.5  Slope2= 0.0590 a 2.00 Perim = 0.00]|
|curb Opening C€3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 1.50 Length=17.00]|
feveieiiieeineieeeiesentattteteetnotenteatentianarsitattestnatanesosnceananns |
| OUTPUT |
|Flowby= 2.6 Qtotal= 12.1 Qint= 10.4 Flowby dn= 1.7 Depth=0.48 Spread= 21.23 Veloc= 2.65]|

|sta INPUT o |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 16.0 Slopel= 6.0000 Gutter= 1.50 Area = 4.34]
|cB ID = 24CwC2=0.00 A2= 0.00 Qrunoff= 16.0 Slope2= 0.0590 a = 2.00 Lgrate= 3.33|
|Com P-1-7/8 €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.50 Length=17.00|
|
| ouTPUT |
|Flowby= 1.7 Qtotal= 17.7 Qint= 17.7 Flowby dn= 0.0 Depth=0.50 Spread= 13.79 Veloc= 0.00|

|sta INPUT |
|intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 17.7  Slopel= 6.0000 Gutter= 1.50 Area = 4.34|
|CB ID = 24CEC2=0.00 A2= 0.00 Qrunoff= 17.7  Slope2= 0.0590 a 2.00 Lgrate= 3.33|
|Com P-1-7/8 €3=0.00 A3= 0.00 Grade = 0.0000 Stope3= 0.0200 W 1.50 Length=34.00|
feeeneennneieieeeierenitecncnccneanienenensnnncasasasecncssessosssrsocsonsnsnsassnonsasas|
| oUTPUT |
|Flowby=" 0.0 Qtotal= 17.7 Qint= 17.7 Flowby dn= 0.0 Depth=0.35 Spread= 6.09 Veloc= 0.00|

|sta INPUT |
|intens.= 0.00 C1=0.00 A1= 0.00 Gadd = 7.0  Slopel= 6.0000 Gutter= 1.50 Area = 0.00|
|cB ID =25 (€2=0.00 A2= 0.00 Qrunoff= 7.0  Slope2= 0.0590 a 2.00 Perim = 0.00]
|Curb Opening C3=0.00 A3= 0.00 Grade = 0.0000 Stope3= 0.0200 W 1.50 Length=12.00|
P |
| oUTPUT |
|Flowby= 0.0 Qtotal= 7.0 Qint= 7.0 Flowby dn= 0.0 Depth=0.42 Spread= 9.90 Veloc= 0.00j

|sta NPUT 1
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 3.0  Slopel= 6.0000 Gutter= 1.50 Area = 0.00|
IcB ID =26 C2=0.00 A2= 0.00 Qrunoff= 3.0  Slope2= 0.0590 a = 2.00 Perim = 0.00|

|curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.50 Length= 4.00]
[eoeneenaroaneseasssoncesnnsrccnsncanassasassascnnnsnnnaannnnns |
| OUTPUT I
|Flowby= 0.0 Qtotal= 3.0 Qint= 3.0 Flowby dn= 0.0 Depth=0.41 Spread= 9.05 Veloc= 0.00]




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project  : STAROO71 DREAMING SUMMIT UNIT 28 2810YR |

CRITERIA
lRunoff computed by Rational Method Manning‘s n Gutter=0.013 Manning's n Pavement=0.016=
|clogging Factors in Sag Location: |
|----- Curb Opening=.1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
|-=--- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/27/99  Time:10:34:33 Checked by: Date: |
|Pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 1 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 |
|Project ¢ STAROO71 DREAMING SUMMIT UNIT 2B 2B100YR |
l--.--..-..------------.---...--.--..--.----..-.;i-a;;:;.d.-..---; ........................ I
|Sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 18.0  Slopel= 6.0000 Gutter= 1.50 Area = 0.00]

|cB ID = 24A €2=0.00 A2= 0.00 Qrunoff= 18.0 Slope2= 0.0590 a = 2.00 Perim = 0.00|
|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W = 1.50 Length=10.00|
|
| ouTPUT |
|Flowby= 0.0 Qtotal= 18.0 @int= 8.8 Flowby dn= 9.2 Depth=0.55 Spread= 24.73 Veloc= 2.91|

|sta INPUT |
|Intens.= 0.00 C1=0.00 A%1= 0.00 Qadd = 20.0  Slopel= 6.0000 Gutter= 1.50 Area = 0.00|
|cB 1D = 248 C2=0.00 A2= 0.00 Qrunoff= 20.0 Slope2= 0.0590 a = 2.00 Perim = 0.00]'
|{Curb Opening €3=0.00 A3= 0.00 Grade = 0.0036 Slope3= 0.0200 W 1.50 Length=17.00|
s |
| oUTPUT I
|Flowby= 9.2 Qtotal= 29.2 Qint= 17.6 Flowby dn= 11.6 Depth=0.65 Spread= 29.73 Veloc= 3.28|

|sta INPUT |
|Intens.= 0.00 C1=0.00 A= 0.00 Qadd = 15.7 Slopel= 6.0000 Gutter= 1.50 Area = 4.34]
|cB 1D = 24Cw(C2=0.00 A2= 0.00 Qrunoff= 15.7  Slope2= 0.0590 a = 2.00 Lgrate= 3.33|
[Com P-1-7/8 C3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.50 Length=17.00|
fevennseseneeaneraerracesesseceanranssnannssnnsocannass |
| OUTPUT |
|Flowby= 11.6 Qtotal= 27.3 Qint= 27.3 Flowby dn= 0.0 Depth=0.67 Spread= 22.39 Veloc= 0.00|

|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 49.7  Slopel= 6.0000 Gutter= 1.50 Area = 4.34]
|cB ID = 24CE €2=0.00 A2= 0.00 Qrunoff= 49.7  Slope2= 0.0590 a 2.00 Lgrate= 3.33|
jcom P-1-7/8 €3=0.00 A3= 0.00 Grade = 0.0000 Stope3= 0.0200 W 1.50 Length=34.00|
e ettt ieiiet ettt it tisiet st eeteetiatsssnannasteaceaseannnnnns .
| oUTPUT |
|[Flowby= 0.0 Qtotal= 49.7 Qint= 49.7 Flowby dn= 0.0 Depth=0.67 Spread= 22.44 Veloc= 0.00|

|sta INPUT |
|Intens.= 0.00 C1=0.00 A1= 0.00 Qadd = 14.0  Slopel= 6.0000 Gutter= 1.50 Area = 0.00|

|cB ID =25 (€2=0.00 A2= 0.00 Qrunoff= 14.0  Slope2= 0.0590 a = 2.00 Perim = 0.00|
|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.50 Length=12.00|
e |
| ouTPUT i

|Flowby= 0.0 Qtotal= 14.0 Qint= 14.0 Flowby dn= 0.0 Depth=0.58 Spread= 17.94 Veloc= 0.00|

jsta INPUT |
|Intens.= 0.00 C1=0.00 Al1= 0.00 Qadd = 5.0 Slopet= 6.0000 Gutter= 1.50 Area
[cB ID =26 C€2s0.00 A2= 0.00 Qrunoff= 5.0 Slope2= 0.0590 a = 2.00 Perim = 0.00]
|Curb Opening €3=0.00 A3= 0.00 Grade = 0.0000 Slope3= 0.0200 W = 1.50 Length= 4.00|
[eeeneoroesecancnannacesescaanscsssasnsnsnssscsccasscncscnsasaane cessenenena cevsesvannnane |
| QUTPUT I
|Flowby= 0.0 Qtotal= 5.0 Qint= 5.0 Flowby dn= 0.0 Depth=0.63 Spread= 20.39 Veloc= 0.00]|

[
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|PAVEMENT DRAINAGE PROGRAM - HEC-12 Page 2 |
|Licensed to: David Evans & Associates, Phoenix, AZ 85016 ]
|[Project  : STAROO71 DREAMING SUMMIT UNIT 2B 2B100YR |
I----------..------.--.--------.----------------aa;:a;;as ................................. I
| CRITERIA |
|Runoff computed by Rational Method Manning‘s n Gutter=0.013 Manning's n Pavement=0.016|
|Clogging Factors in Sag Location:

|----- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|
|Clogging Factors on Continuous Grade: |
f==--- Curb Opening= 1.33 Grate= 2.00 Slotted Drain= 2.00 Comb-Curb= 1.33 Comb-Grate= 2.00|

|Prepared by: Date:08/27/99  Time:10:36:54 Checked by: Date: |
|pavement Drainage Program (C), 1991 Copyright by SMF Engineering Corporation, Phoenix, AZ|




WEIR CALCULATIONS

Q=C*L*HA(1.5)
BREADTH OF WEIR CREST = 5'

CONCENTRATION POINT 24C

Total Q @ CP24 93.2 cfs {Q(rational for 24C) + Q(rational for 24D)
 Qintercepted @ 24CW 27.3 cfs -Q(intercepted @ 24A)
Q intercepted @ 24CE 49.7 cfs - Q(intercepted @ 24B)] = 93.2 cfs

93.2-27.3-49.7=16.2cfs

Q100 = 16.2 cfs

L= 76 ft.
C= 2.34
H= 0.20 ft

Top of curb = 66.13

WSEL g0 =66.13 + 0.20 = 66.33

Nearest Finished Floor Elevation = 67.57

The FF elevation is at least 1 foot above the 100-year WSEL.

DREAMING SUMMIT
UNIT 2B

STAR0071
s:\dm\star0071\calcs\unit2b\weircalc.xis SCK - 8/99




Culvert Designer/Analyzer Report
I UNIT 2B OFF-SITE CHANNEL CULVERT
Analysis Component
l Storm Event Design Discharge 165.00 cfs
Peak Discharge Method: User-Specified
I Design Discharge 165.00 cfs Check Discharge 200.00 cfs
Tailwater properties: Trapezoidal Channel
l Slope 0.010000 fim Mannings Coefficient 0.025
Depth 158 #t Left Side Slope 4 H:V
Right Side Siope 4 H:V Bottom Width 10.00 ft
l Tailwater conditions for Design Storm.
Discharge 165.00 cfs Bottom Elevation 61.00 ft
I Depth 158 ft Velocity 641 s
Name Description Discharge HW Elev Velocity
' Culvert-1 3-36 inch Circular 165.00 cfs 65.69 ft 9.05 ft/s
Weir Not Considered N/A N/A N/A
l Project Title: Dreaming Summit Project Engineer: David Evans and Associates
s:\drn\star0071\cvm\star0071.cvm DAVID EVANS & ASSOCIATE CulvertMaster v1.0
l 08/27/99 01:10:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2




Component:Culvert-1

Culvert Designer/Analyzer Report
UNIT 2B OFF-SITE CHANNEL CULVERT

Culvert Summary

Computed Headwater Elevation 65.69 ft Discharge 165.00 cfs
Inlet Control HW Elev 65.62 ft Tailwater Elevation 6258 ft
Outlet Control HW Elev 65.69 ft Control Type Outlet Control
Headwater Depth/ Height 1.50

Grades

Upstream Invert 61.20 #t Downstream Invert 61.00 ft
Length 120.00 Constructed Slope 0.001667 Ut
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 241 #t
Slope Type Mild Normal Depth NA ft
Flow Regime Subcritical Critical Depth 241 #t
Velocity Downstream 9.05 fti/s Critical Slope 0.005067 M
Section

Section Shape Circular Mannings Coefficient 0.011
Section Material Concrete Span 300 ft
Section Size 36inch Rise 300 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev 65.69 Upstream Velocity Head 094 ft
Ke 0.50 Entrance Loss 047 tt
Inlet Control Properties

Iniet Control HW Elev 65.62 Flow Control N/A
inlet Type Square edge w/headwall Area Full 21.2 2
K 0.00980 HDS § Chart 1

M 2.00000 HDS § Scale 1

(] 0.03980 Equation Form 1

Y 0.67000

Project Title: Dreaming Summit
s:\dm\star0071\cvm\star0071.cvm

08/27/99 01:10:47 PM

© Haestad Methods, inc.

DAVID EVANS & ASSOCIATE
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: David Evans and Associates

CulvertMaster v1.0
Page 20f2




CP8B-N

P-1

J-1 P-3 Outlet
P A\

CP8B-S

Project Title: DREAMING SUMMIT
s:\dm\star007 1 \stmcadwnit2b\cp8b.stm David Evans & Assoc
08/28/99 09:17:47 AM © Haestad Methods, Inc. 37 Brookside Road - Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: David Evans and Associates
StormCAD v1.5 [158]
Page 1 of 1




Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node (cfs) Invert Invert (48] (tR) (ft's) | HGL HGL Gr Gr Cover | Cover
M (L) ) ) Elev Elev ) )
m Q)
cP8B-S J-1 18 inch 230 6350 63.30 12.00 0.012| 0.016667] 1.83| 64.41 64.43| 6876} 69.20 3.76 4.40| P-2
CP8B-N |J-1 18inch 230] 6350 63.30 12.00 0.012] 0.016667] 1.83| 64.41 64.43| 6869} 69.20 3.69 4,40} P-1
J-1 Outlet 18inch 460| 63.30 63.00 70.50 0.012| 0.004255] 453| 64.15| 6382| 6920 67.00 4.40 250} P-3
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CP8C-W

Outlet
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Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node (cfs) invert Invert () (/) (t/s) | HGL HGL Gr Gr Cover | Cover
() () (r) (R) Elev Elev (1] (Y]
) 4

CP8C-W |CPBC-E |24inch 19.00f 63.30 63.10 28.00 0.012| 0.007143| 6.05| 66.08] 6591| 6896] 68.96 3.66 3.86{P-1
CPBC-E |Outlet 36 inch 38.00| 63.10 63.00 23.00 0.012| 0.004348| 7.52| 65.13| 65.01 6896 67.00 2.86 1.00|P-2
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CP8F-S
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L
Combined Pipe/Node Report
Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node (cfs) Invert Invert . (fR) (fus) | HGL HGL Gr Gr Cover | Cover
™ m W) ™ Elev | Elev " ®
™ Gy
CP8F-N |J-1 18inch 9.80| 64.00 63.60 14.50 0.012] 0.027586| 6.55| 66.28| 66.17] 6872 69.20 3.22 4.10) P-1
CP8F-8 |J-1 18inch 9.80| 64.00 63.60 12.50 0.012] 0.032000| 5.55| 6627 66.17| 6862 69.20 3.12 4.10]|P-2
J-1 Outlet 24 inch 1960| 63.60 63.00| 138.50 0.012| 0.004332| 6.78} 65.63] 6459| 6920 67.00 3.60 2.00|P-3
Project Titte: DREAMING SUMMIT Project Engineer: David Evans and Associates
s:\dm\star0071\stmcadwnit2b\cp8f.stm David Evans 8 Assoc StormCAD v1.5 [158]

08/28/99 09:27:37 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




CP8G-W CP8B-E Outlet
P-1 P-2
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Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node {cfs) Invert Invert (9] () (ft's) | HGL HGL Gr Gr Cover | Cover
: " ) (4] m Elev Elev (ft) )
: ™ )
CP8G-W |CP8B-E |24 inch 2690 6320 63.10 26.50 0.012] 0.003774| 856 66.63] 6632 6792 67.92 272 2.82|P-1
CP8B-E |Outlet 42 inch 53.80| 63.05 63.00 26.00 0.012] 0.001923} 7.61| 6559 6530 6792 6750 137 1.00}P-2
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Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node {cfs) invert Invert R) (nm) (ft's) | HGL HGL Gr Gr Cover | Cover
m ) ® ) Elev Elev () )
) n
CP9B-S |CP9B-N |18inch 11.00}] 61.00 60.50 25.50 0.012] 0019608| 6.22| 63.63| 63.39] 67.04] 67.05 454 5.05|P-1
| CP9B-N  |Outlet 24 inch 22,00 60.50 60.00] 109.00 0.012] 0.004587| 7.42] 6270 6168] 6705 64.00 455 2.00]|P-2
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Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness s Vavg] Up Dn Up Dn Up Dn Pipe
Node Node {(cfs) Invert Invert (f) () (ft's) | HGL HGL Gr Gr Cover | Cover
() ) ) ) Elev Elev ") (ft)
™ ™
CP20F-E |J-1 18 inch 6.70{ 6320 63.00 16.50 0.012| 0.012121] 3.79| 6654| 66.48] 68.80| 69.25 410 4751 P-2
CP20F-W |J-1 18 inch 6.70| 63.20 63.00 12.00 0.012] 0.016667| 3.79| 6653| 6648| 68.83| 69.25 413 4751 P-1
J-1 J-2 24 inch 13.40| 63.00 62.75 35.00 0.012] 0.007143| 427} 6623} 66.13| 69.25| 68.80 425 405|P-3
J-2 J-3 24 inch 1340 6275 61.25] 123.50 0.012] 0.012146} 4.27| 6587| 6550] 6880} 6850 4.05 525|P-4
CP20G-N |J-3 18 inch 2550 62.00 61.25 12.00 0.012} 0.062500{ 4.43| 66.10| 6550| 68.00| 6850 450 575|P-5
CP20G-S |J-3 18 inch 2550 62.00 61.25 12.00 0.012] 0.062500| 443 66.10| 6550{ 68.00] 6850 450 5.75|P-6
J-3 Outlet 42 inch 64.40] 6125 61.00f 10750 0.012| 0.002326| 6.69| 64.88| 64.50| 6850| 65.00 375 0.50|P-7
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Combined Pipe/Node Report

Up Dn Size Q Up Dn |Length| Roughness S V avg Up Dn Up Dn Up Dn |Pipe
Node Node (cfs) Invert invert () ) | (t/s)] HGL HGL Gr Gr Cover {Cover :
ft) ) m m Elev Elev m | m
Ly W]
CP20C-N|J-1 18 inch 1450 63.00 62.30| 13.00 0.012]|.053846| 8.21|  65.41 65.20 69.82 70.32] 5.32| 6.52|P-1
CP20C-S |J-1 18inch 1450 63.00 62.30| 13.00 0.012].053846| 8.21 65.41 65.20 69.82 70.32] 5.32| 652|P-2
J-1 Outlet 30inch 29.00 62.30 62.00| 37.50 0.012].002182| 6.75 64.69 63.84 70.32 66.00f 552| 1.50|P-3
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Outlet CP20H-W B}
A P-2 = P-1 -1 CP20H-E
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Combined Pipe/Node Report

Up Dn Size Q Up Dn Length Roughness S Vavg| Up Dn Up Dn Up Dn Pipe
Node Node {(cfs) Invert Invert ) () (ft/s) | HGL HGL Gr Gr Cover | Cover
) () i) L) Elev Elev ) M
) )
CP20H-E | CP20H-W 18 inch 1470 61.30 61.15 28.00 0.012] 0.005357| 8.32] 64.26f 63.80| 6791} 67.91 5.11 5.26| P-1
{ CP20H-W | Outlet 30inch 29.40| 61.15 61.00 21.50 0.012} 0.006977| 7.84]| 63.00] 62.73| 6791 65.00 4.26 1.50|P-2
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RETENTION BASIN CALCULATIONS
V=C(PM2)A P=265" »

UNIT 2B
CONTRIBUTING DRAINAGE AREAS 7A, 8A-8E, 9A, 9B, 20A-G
. ‘ Retention

Type Area (Ac) C' Coefficient Precip (in) Required (AF)
Residential 62.78 0.66 2.65 9.15

Open Space ©6)  0.00 0.35 2.65 0.00
Open Space  0.00 0.25 2.65 0.00
Roadway 0.00 0.95 2.65 0.00

Total 62.78 9.15 Required for site
, 10.96 Required for Unit 2A
5.72 Required for Infrastructure
88.70 Required for off-site
- 97.85 Required for basin
Retention Basin 1
Elevation _Area (ft’) Avg. Area (ft’) Depth (ft) Volume (f®) < Volume (ft) T Volume (ac-ft)

59 285,489
407,712 1 407,712 407,712 9.36
60 529,934
632,133 1 632,133 1,039,844 23.87
61 734,331
755,285 1 755,285 1,795,129 41.21
62 776,238
786,105 1 786,105 2,581,233 59.26]
63 795,972
806,059 1 806,059 3,387,292 77.76
64 816,146
835,206 1 835,206 4,222,498 96.94
65 854,266
887,776 1 887,776 5,110,274 117.32
66 021,286 _
932,194 1 932,194 6,042,468 138.72
67 943,101
6,042,468 ft°
Provided 138.72 Acre-ft
Required 97.85 Acre-ft
Excess Provided 40.87 Acre-ft
UNIT 3
(This volume from Unit 2B is being stored in Unit 3)
CONTRIBUTING DRAINAGE AREAS
Retention
Type Area (Ac) C' Coefficient Precip (in) Required (AF)
Residential 35.83 0.66 265 5.22
Open Space 3.61 0.25 2.65 0.20
Roadway 1.41 0.95 2.65 0.30
Total 40.85 5.72 Required for site
DREAMING SUMMIT
UNIT 2B
e ! : STAR0071
s:\Wim\star0071\calcs\unit2bVetncalc.xis SCK - 8/99
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7878 N. 16TH STREET, STE #250

DAVID EVANS
AND ASSOCIATES,

170 169

o
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MATCH SHEET 2

UNIT 2B
EXHIBIT A

FINAL DRAINAGE |

LEGEND

“““““

5 DRAINAGE AREA DESIGNATION XX CATCH BASIN
m—m m mm o omm DRAINAGE AREA BOUNDARY LINE FF:49.67  MINIMUM FINISH FLOOR ELEVATION

0 50" 100’ _ 200’

D CONCENTRATION POINT P: 49.0 MINIMUM PAD ELEVATION

SCALE: 1”"=100

FLOW DIRECTION 45 LOT NUMBER

T —
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