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Introduction

Wilson & Company prepared this drainage report under contract to Curb West, Inc. The
document provides a basis for the design of storm water conveyance systems within
Seville Units 5 & 6. The first objective of this report is to analyze the hydrologic
characteristics associated with the existing and developed conditions. The second is to
present the proposed storm drain design used to mitigate the storm runoff generated by
Seville Units 5 & 6.

Seville Units 5 & 6 are located in Northwest Albuquerque and are part of the overall
Seville Subdivision. Unit 5 currently drains in a Southeasterly direction with grades
ranging from 1% to 5%. Flows generated by Unit 5 discharge into the West Branch
Calabacillas Arroyo with a portion passing into the main branch. Unit 6 drains in a
Northeasterly direction towards the main branch of the Calabacillas Arroyo. Both
branches of the Calabacillas Arroyo discharge to the Swinburne Dam. Grades within
Unit 6 range from 1% to 5%. Both Units are presently undeveloped and covered with
typical West Mesa desert vegetation.

Developed flows from Unit 5 will pass into an existing storm drain within Unit 4. This
existing storm drain discharges into the West Branch Calabacillas Arroyo. Developed
flows from Unit 6 will pass into an existing storm drain within Rio Segura. The Rio
Segura storm drain discharges into the main branch of the Calabacillas Arroyo. Both
branches of the Calabacillas Arroyo discharge into the Swinburne Detention Facility.
This facility has been designed to provide detention for all upstream lands assuming a
fully developed condition.

Project Description

The proposed development is located within the city limits of Albuquerque, New Mexico.
Seville Subdivision Units 5 & 6 are developments within the Seville Subdivision. Seville
Subdivision is bounded on the south by Irving Blvd., on the east and north by the main
branch of the Calabacillas Arroyo, and on the west by Universe Blvd. Seville is
immediately west of the confluence of the west branch and the main stem of the
Calabacillas Arroyo. Unit 5 is located on the western portion of the subdivision. Unit 5
is bounded on the west by Universe Blvd, the south by the West Branch Calabacillas
Arroyo, the east by Unit 4, and the north by Unit 6 and vacant land. Unit 6 is located
directly north of Units 4 & 5 and directly east of Unit 3. Unit 6 is bounded on the north
by vacant land that currently drains to the south and east. See Exhibit A, Vicinity Map.

The current legal description of the proposed Unit 5 development is “Tract 1-B-2, being a
replat of Tract 1-B, Seville, within the Alameda Grant in projected Section 3, Township
11 north, Range 2 east, New Mexico Principal Meridian, City of Albuquerque, Bernalillo
County, New Mexico”. The current legal description of the proposed Unit 6
development is “Tract B, Bulk Land Plat of Tracts A-1, B, C, D, E, and F, Paradise
Heights, being a replat of vacated Paradise Heights Unit 6, Tract A, Paradise Heights
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Unit 5, Unplatted Tract 3, Paradise Heights, and a vacated portion of Westside Boulevard
N.W.”

Exhibit C contains the September 20, 1996 FEMA Flood Insurance Rate Maps for the
area which includes the proposed subdivision layout. The FEMA floodplain does not
encroach on the subdivision in any location. Unit 5 will primarily discharge to the West
Branch of the Calabacillas Arroyo and Unit 6 will discharge into the main branch of the
Calabacillas Arroyo, both of which are identified as floodplains.

The site is located on Zone Atlas Sheet A-10-Z. See Exhibit C for site location on this
Zone Atlas Sheet. Seville Subdivision Units 5 & 6 are currently zoned R-LT.

Project Background and Documents

Seville Subdivision currently includes Units 1, 2, 3, and 4. The infrastructure within
Units 1 & 2 is in place and homes are currently under construction. Unit 3 and Unit 4
infrastructure is currently being constructed. Drainage design was approved for Units 1
& 2 in a report titled “Drainage Report for Seville Subdivision” (Easterling & Associates,
Inc., June 2000). Drainage design approval for Units 3 & 4 was also obtained thru
subsequent drainage reports performed by Wilson & Company dated April and February
2002, respectively. The reports for Units 3 and 4 addressed the area that includes Units 5
& 6 as future development that would discharge, in part, to the west branch and in part to
the main stem of the Calabacillas Arroyo.

The TVI west campus is currently undergoing construction. The campus will be located
north of the West Branch along the west side of Universe Blvd. TVI will construct the
west half of Universe Blvd. The drainage from the west, which has historically entered
Seville Subdivision across the Universe Blvd. right of way, will be diverted to the West
Branch at Universe Blvd.

Existing Conditions

(Refer to Plate 1 — Existing Conditions)

The existing conditions hydrology used a bulking factor of 7%. The draft copy of the
“Calabacillas Arroyo Prudent Line Study and Related Work Development of a Prudent
Line for the West Branch” prepared by Mussetter Engineering, Inc., bulks the flow in the
West Branch of the Calabacillas at an average of 7.75%. The bulking factor of 7.75% for
the West Branch of the Calabacillas includes a bed load and a wash load. The existing
conditions hydrology is bulked for a wash load, since it is not flowing in a defined
channel. The bulking factor of 7% is a conservative wash load-bulking factor.

The existing site of Unit 5 typically slopes from northwest to southeast at grades of 3 to
5%. 1t is presently undeveloped and covered with typical west mesa desert vegetation.
Historically, the site discharges via sheet flows and minor channelization into both the
West and Main Branches of the Calabacillas Arroyo. The West Branch discharges
directly into Swinburne detention facility. The Swinburne facility was designed to
provide runoff detention of the 100-year event for the contributing area upstream of the
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facility. A crossing structure at Kayenta Blvd. and the West Branch of the Calabacillas
was designed and constructed with Unit 1 of Seville Subdivision. This structure was
designed to safely pass 100-year developed flows. The development of Universe Blvd.
with the TVI campus, as previously discussed, will divert flows entering the Seville
Subdivision site from the west to the West Branch via street flow and storm drain located
within the Universe Blvd. right of way.

The existing site of Unit 6 typically slopes from southwest to northeast at grades of 1% to
5%. 1t also is presently undeveloped and is covered by typical west mesa desert
vegetation. Historically, this site discharges via sheet flow and channelization into the
main branch of the Calabacillas Arroyo. The main branch of the Calabacillas Arroyo
discharges directly to the Swinburne detention facility. Upstream from the detention
facility within the Calabacillas Arroyo, a drop structure has been constructed. The Rio
Segura storm drain outfall was constructed in conjunction with Unit 1 and discharges to
said drop structure. The following table details the existing basins and the associated
runoff.

Basin Area, acres Q1o0vr, cfs V1oovr, acft
EX-1 71.47 72.99 2.93
EX-2 67.23 61.96 2.75
EX-3 26.29 34.74 1.08
EX-4 16.95 63.24 2.21

Developed Conditions (U5 & U6 only)
(Refer to Plate 2 — Developed Conditions)

The developed site encompassed by Unit 5 will consist of 116 lots of single-family
housing. The east half of Universe Blvd adjacent to Unit 5 will be constructed with this
development. The Unit 6 site will consist of 76 lots of single-family housing. A portion
of the western half of Kayenta Blvd. will be constructed with this development.

Unit 5 drainage, under developed conditions, will discharge as it has historically, to the
West Branch of the Calabacillas Arroyo with a portion, Basin D-6, discharging to the
main branch of the Calabacillas Arroyo. The flows generated by Basin D-6 will pass
through the proposed storm drain serving Unit 6 to finally discharge to the Rio Segura
Storm Drain. The peak flow generated by the developed on-site basins within Unit 5 is
74.5 cfs. Approximately 56.8 cfs of these flows enters the Unit 4 storm drain system.
The remaining 17.7 cfs is conveyed to the Unit 6 storm drain.

Unit 6 will also discharge as it has historically. Unit 6 flows will be conveyed via the Rio
Segura storm drain and discharged into the main branch of the Calabacillas Arroyo. The
peak flows generated by the developed on-site basins within Unit 6 is 47.4 cfs.

The hydrologic analysis for the developed condition was completed using the Arid Lands
Hydrologic Model (AHYMO) Version 1997.02. (See Appendices A & B for input and
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output data). Methodology outlined in Section 22.2 of the City of Albuquerque
Development Process Manual was also incorporated into this analysis. Street flows have
been evaluated using Flow Master by Haested Methods. The street flow analysis was
used to determine where roll type curb could be used within the subdivision. Inlets are
located to prevent exceeding the street flow capacities per the DPM. See Appendix C
and Exhibit D for street capacity analysis. See Appendix D for storm drain design
output.

Offsite basins, Basins T-1, T-2, and T-3, were analyzed to determine the undeveloped
flows generated upstream of the proposed subdivision. An earthen channel will be
constructed along the northern boundary of Units 5 & 6 to collect and convey these
undeveloped flows into a temporary desilting basin near the intersection of Rio Segura
and Kayenta Blvd. Straw bale check dams will be used to reduce flow velocities within
the earthen channel. The desilting basin will have a volume of 1.32 ACFT. The desilting
basin will discharge into the downstream end of the Unit 6 storm drain system. In the
event that Unit 5 is constructed first, a temporary retention pond will be constructed at the
downstream end of Basin D-6. The proposed earthen channel will serve as an emergency
spillway for this retention pond. The retention pond will have a volume of 0.97 ACFT.

The desilting basin will release its flows into the storm drain passing beneath Kayenta
Blvd. and through Unit 3 (See Plate 2 for basin location and channel alignment.). The
undeveloped off-site basins were found to generate flows of approximately 54 cfs. Basin
D-6 will generate approximately 18 cfs.

The drainage associated with the proposed construction of the eastern half of Universe
Blvd adjacent to the project site will be controlled in a manner consistent with the TVI
Northwest Campus Drainage Report, 2002.

The following table details the developed onsite basins (D) as well as the undeveloped
offsite basins (T) and the associated runoff.

Basin Area, acres Qiooyr, cfs V100vR, acft
D-1 3.65 13.47 0.27
D-2 2.20 8.12 0.16
D-3 2.90 10.71 0.22
D-4 2.62 9.67 0.19
D-5 4.02 14.86 0.30
D-6 4.79 17.67 0.36
D-7 3.22 11.88 0.24
D-8 4.23 15.61 0.31
D-9 1.75 6.47 0.13

D-10 1.76 6.50 0.13

D-11 1.89 6.98 0.14
T-1 34.46 37.17 1.32
T-2 5.50 7.49 0.21
T-3 7.02 9.56 0.27
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Future Developed Conditions
(Refer to Plate 3 — Future Developed Conditions)

An analysis of upstream basins was performed assuming fully developed conditions. The
basin boundaries were altered to include all areas south of the proposed McMahon
alignment between Universe Blvd and Kayenta Blvd (See Plate 3). The peak flow
determined with that analysis was used in sizing the storm drain system within Unit 6 and
subsequent downstream systems. It was assumed that the developed flows generated by
Basins F-1 and F-2 will be collected and discharged into the Unit 6 storm drain system at
two locations. Flows from Basin F-1 will enter the system near the northernmost edge of
the Unit 6 storm drain. Basin F-2 will enter the system near the proposed desilting basin.
Flows generated by Basin F-3 will remain north of the proposed McMahon Blvd.
alignment and discharge into the West Branch Calabacillas Arroyo further upstream. The
runoff from Basins F-1 and F-2 was determined to be 125 cfs and 60 cfs, respectively.

Grading Plan

The Grading Plans for the Seville Units 5 & 6 are attached as Plate 4. These sheets
illustrate the overall grading concept for the subdivision as well as the proposed storm
drain.

Conclusion

The analysis indicates that the proposed system is adequate to handle the storm runoff
generated by the site. Wilson & Company recommends that the proposed storm drain
system undergo regular maintenance activities. This should include removing debris
from grate inlets, as well as removing sediment buildup within the pipe system. The
Future area contributing flows to the Unit 6 storm drainage system should be analyzed in
greater detail at the time of development to ensure that the runoff is within the constraints
of this design. The downstream condition of the West and Main Branches of the
Calabacillas basin has been designed to accommodate developed discharge of the entire
basin. Therefore, we are proposing no detention of runoff with this development.
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AP-1
Worksheet for Irregular Channel

Project Description

Worksheet AP-1

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Slope 0.005000 ft/ft

Discharge 8.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.017
Water Surface Elevation 99.81 ft
Elevation Range 99.52 to 100.00
Flow Area 45 fi2
Wetted Perimeter 29.21 ft
Top Width 29.13 ft
Actual Depth 0.29 ft
Critical Elevation 99.79 ft
Critical Slope 0.008206 ft/ft
Velocity 1.78 fi/s
Velocity Head 0.05 ft
Specific Energy 99.86 ft
Froude Number 0.80
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 0+48 0.017

Naturat Channel Points

Station Elevation
(1) {f)
0+00 100.00
0+10 99.80
0+11 99.52
0+12 99.54
0+24 99.78
0+36 99.54
0437 99.52
0+38 99.80
0+48 100.00

t\...\m\drainage\eng\flowmastenstreetfl.fm2

09/10/02 08:55:07 AM

Wilson & Co.
© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614Kk]
Page 1 of 1



Cross Section

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-1

Irregular Channel

Manning’'s Formula

Channel Depth

Section Data

0+40 0+45 0+50

V50N
1

NTS

Project Engineer: CPR

Mannings Coefficient 0.017

Slope 0.005000 ft/ft

Water Surface Elevation 99.81 ft

Elevation Range 99.52 to 100.00

Discharge 8.00 cfs

100000 _ i)
99.50 R V“\__——rf"'fmnu.ui - /
0+00 0+05 O0+10 O0+15 0420 0+25 0+30 0+35
t:\...\m\drainage\eng\flowmastenstreetfl.fm2 Wilson & Co.

09/10/02 08:52:12 AM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [614k]
Page 1 of 1



AP-2

Worksheet for Irregular Channel

Project Description

Worksheet AP-2

Flow Element {rregular Chani
Method Manning's Fort
Solve For Channel Depth
Input Data

Slope 006600 ft/ft

Discharge 8.12 cfs

Options

Current Roughness Methcsved Lotter's Method
Open Channel Weighting >ved Lotter's Method

Closed Channel Weighting

Horton’s Method

Results
Mannings Coefficiel 0.017
Water Surface Elev 99.80 ft
Elevation Range .52 to 100.00
Flow Area 4.0 fr2
Wetted Perimeter 26.05 ft
Top Width 25.96 ft
Actual Depth 0.28 ft
Critical Elevation 99.79 ft
Critical Slope 0.008046 fuft
Velocity 2.03 ft/s
Velocity Head 0.06 ft
Specific Energy 99.86 ft
Froude Number 0.91
Fiow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient

0+00 0+46 0.017

Natural Channel Points

Station  Elevation
{ft) (tt)
0+00 100.00
0+10 99.80
0+11 99.52
0+12 99.54
0+23 99.76
0+34 99.54
0+35 99.52
0+36 99.80
0+46 100.00

t\..\m\drainage\eng\flowmastenstreetfl.fm2

06/22/02 04:21:53 PM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-2

Irregular Channe!
Manning's Formula
Channel Depth

Section Data

vis.0[\
Ht

NTS

Project Engineer: CPR

Mannings Coefficient 0.017
Slope 0.006600 fu/ft
Water Surface Elevation 99.80 ft
Elevation Range 99.52 to 100.00
Discharge 8.12 cfs

100.00% c

0+00 0405 O0O+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50
t:\...\m\drainage\eng\flowmastenstreetfl.frm2 Wilson & Co.

09/10/02 08:52:29 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

FlowMaster v6.1 [614k]
Page 1 of 1



AP-3

Worksheet for Irregular Channel

Project Description

Worksheet AP-3

Flow Element Irregular Chani
Method Manning's Forr
Solve For Channel Depth
Input Data

Slope 018500 ft/ft

Discharge 21.59 cfs

Options

Current Roughness Meth¢ived Lotter's Method
Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting Horton’s Method

Results

Mannings Coefficiel 0.017
Water Surface Elev 99.55 ft
Elevation Range .13 to 100.00
Flow Area 5.5 ft2
Wetted Perimeter 28.89 ft
Top Width 28.25 ft
Actual Depth 0.42 ft
Critical Elevation 99.62 ft
Critical Slope 0.006806 ft/ft
\/elocity 3.93 ft/s
Velocity Head 0.24 ft
Specific Energy 99.79 ft
Froude Number 1.57
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00 0+48 0.017

Natural Channel Points

Station  Elevation
(ft) )
0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80
0+48 100.00

t:\..\m\drainage\eng\flowmastenstreetfl.fm2
06/22/02 04:22:01 PM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-3

Irreguiar Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.017

Slope 0.018500 fv/ft

Water Surface Elevation 99.55 ft

Elevation Range 99.13 to 100.00

Discharge 21.59 cis

100.00G

9970 j . . R SRR
99 40 ‘/____________ e _\l
99.10 : 3 ;

0+00

t:\...\m\drainage\eng\flowmastenstreetfl.fm2
09/10/02 08:52:46 AM

© Haestad Methods, Inc.

0+05 0410 0+15 0420 0+25 0+30 0435

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

0+40

0+45

(203) 755-1666

/

0+50

vi5.0\
H

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



AP-4
Worksheet for Irregular Channel

Project Description

Worksheet AP-4

Flow Element lrregular Chani
Method Manning’'s Fort
Solve For Channel Depth
Input Data

Slope 007600 ft/ft
Dischargr  9.00 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channet Weighting »ved Lotter's Method
Closed Channel Weighting Horton’s Method

Results

Mannings Coefficiel 0.017
Water Surface Elev 99.80 ft
Elevation Range .52 to 100.00
Flow Area 4.1 ft2
Wetted Perimeter 26.07 ft
Top Width 2599 ft
Actual Depth 0.28 ft
Critical Elevation 99.80 ft
Critical Silope 0.007871 ft/ft
Velocity 2.21 fi/s
Velocity Head 0.08 ft
Specific Energy 99.87 ft
Froude Number 0.98
Flow Type Subcritical

Roughness Segments

Start End Mannings
Station Station  Coefficient

0+00 0+46 0.017

Natural Channel Points

Station Elevation

) (ft)
0+00 100.00
0+10 99.80
0+11 99.52
0+12 99.54
0+23 99.76
0+34 99.54
0+35 99.52
0+36 99.80

0+46 100.00

Project Engineer: CPR
t\..\m\drainage\eng\flowmastenstreetfl.fm2 Wilson & Co. FlowMaster v6.1 [614K]
06/22/02 04:22:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-4

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.007600 f/ft
Water Surface Elevation 99.80 ft
Elevation Range 99.52 to 100.00
Discharge 9.00 cfs

100.00F e S
0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50

VETINN
H A

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1

t:\...\m\drainage\eng\flowmastenstreetfl.fm2

Wiison & Co.
09/10/02 08:53:02 AM © Haestad Methods, inc.

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



Project Description

Worksheet AP-5
Flow Element

Solve For

lrregular Chani
Method Manning's Fon
Channel Depth

Input Data

Slope 028100 fi/ft
Discharg: 28.00 cfs

AP-5
Worksheet for Irregular Channel

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting »ved Lotter's Method
Horton’s Method

Closed Channel Weightin¢

Results

Mannings Coefficiet 0.017
Water Surface Elev 99.55
Elevation Range .13 to 100.00
Flow Area 5.7
Wetted Perimeter 28.90
Top Width 28.25
Actual Depth 0.42
Critical Elevation 99.67
Critical Slope 0.006447
Velocity 494
Velocity Head 0.38
Specific Energy 99.93
Froude Number 1.95
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient

0+00 0+48 0.017

Natural Channel Points

Station Elevation

) b

0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80

0+48 100.00

t\..\m\drainage\eng\flowmastenstreetfl.fm2
© Haestad Methods, Inc.

06/22/02 04:22:19 PM

Wilson & Co.

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614K]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-5

Irregular Channel
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.017
0.028100 ft/ft
99.55 ft
99.13 to 100.00
28.00 cfs

0+05

0+30 0435

0+10 0+15 0+20

0+25

0+40

0+45

t\...\m\drainage\eng\flowmastenstreetfl.fm2

09/10/02 08:53:18 AM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

0+50

vis.0[\
H1

NTS

Project Engineer: CPR
FlowMaster v6.1 [614K]
Page 1 of 1



AP-6

Worksheet for Irregular Channel

Project Description

Worksheet AP-6

Fiow Element Irregular Chan
Method Manning's Fornt
Solve For Channel Depth
Input Data

Slope 010000 ft/ft

Discharg: 15.20 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.017
Water Surface Elev 99.54 ft
Elevation Range .13 to 100.00
Flow Area 5.4 ft2
Wetted Perimeter 28.87 ft
Top Width 28.25 ft
Actual Depth 0.41 ft
Critical Elevation 99.56 ft
Critical Slope 0.007329 f/ft
Velocity 2.84 fi/s
Velocity Head 0.13 ft
Specific Energy 99.67 ft
Froude Number 1.15
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00 0+48 0.017

Natural Channel Points

Station  Elevation
)] (f)
0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80
0+48 100.00

t:\..\m\drainage\eng\flowmastenstreetfl.fm2
06/22/02 04:22:27 PM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-6

Flow Element Irregular Channel
Method Manning’s Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.010000 fr/ft
Water Surface Elevation 99.54 ft
Elevation Range 99.13 to 100.00
Discharge 15.20 cfs

99.10 ' '

0+00 0+05 0+10 0+15 0+20 O0+25 0+30 0+35 0+40 0+45 0450

vis.0[\
H

NTS

Project Engineer: CPR
t:\...\m\drainage\eng\flowmastenstreetfl.fm2 Wilson & Co. FlowMaster v6.1 [614K]
09/10/02 08:55:22 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



AP-7
Worksheet for Irregular Channel

Project Description

Worksheet AP-7

Fiow Element Irregular Chani
Method Manning's Fon
Solve For Channel Depth
Input Data

Slope 010600 ft/ft
Dischargt 15.00 cfs

Options

Current Roughness Methc¢ved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton’s Method

Results

Mannings Coefficiel 0.017
Water Surface Elev 99.54 ft
Elevation Range .13 1o 100.00
Flow Area 52 ft2
Wetted Perimeter 28.86 ft
Top Width 28.24 ft
Actual Depth 0.41 ft
Critical Elevation 99.56 ft
Critical Slope 0.007350 ft/ft
Velocity 2.88 ft/s
Velocity Head 0.13 ft
Specific Energy 99.67 ft
Froude Number 1.18
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00 0+48 0.017

Natural Channel Points

Station  Elevation

(ft) (f)
0+00 100.00

0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80

0+48 100.00

Project Engineer: CPR
t:\...\m\drainage\eng\flowmastenstreetfl.fm2 Wilson & Co. FlowMaster v6.1 [614k]
06/22/02 04:22:50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-7

Irregular Channel
Manning’s Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.017
0.010600 fuft
99.54 ft
99.13 to 100.00
15.00 cfs

t\...\m\drainage\eng\flowmastenstreetfl.fm2
09/10/02 08:55:41 AM © Haestad Methods, Inc.

0+05

0+10 0+15 0+20 O0+25 O0+30 0+35 0+40 0+45

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

0+50
vi5.0\,
H:

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



AP-8
Worksheet for Irregular Channel

Project Description

Worksheet AP-8

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 0.010000 ft/it

Discharge 21.00 cfs

Options

Improved Lotter's Method

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.017
Water Surface Elevation 99.58 ft
Elevation Range 99.13 to 100.00
Flow Area 6.5 ft2
Wetted Perimeter 28.96 ft
Top Width 28.27 ft
Actual Depth 0.45 ft
Critical Elevation 99.61 ft
Critical Slope 0.006846 ft/ft
Velocity 3.23 fifs
Velocity Head 0.16 ft
Specific Energy 99.75 ft
Froude Number 1.19
Flow Type Supercritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 0+48 0.017

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80
0+48 100.00

' t\..\m\drainage\eng\flowmasterstreetfl.fm2

07/03/02 09:50:36 AM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614K]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

AP-8

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient
Slope

Water Surface Elevation
Elevation Range
Discharge

0.017
0.010000 fuft
99.58 ft
99.13 t0 100.00
21.00 cfs

100,00 Py
99.70;’.\|

99.40
99.10
0+00

0+10 O0+15 0+20 0+25

0+30 0435

0+40 0+45

t\...\m\drainage\eng\flowmaster\streetfl.fm2

09/10/02 08:56:03 AM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

0+50

V:5.0B
H:1

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



AP-9

Worksheet for Irregular Channel

Project Description

AP-9

Worksheet

Flow Element Irregular Chani
Method Manning’'s Forn
Solve For Channel Depth
Input Data

Slope 010000 fu/ft

Discharg: 16.00 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channel Weighting >ved Lotter's Method

Closed Channel Weightin¢

Horton’s Method

Results

Mannings Coefficie 0.017
Water Surface Elev 99.55 ft
Elevation Range .13 to 100.00
Flow Area 5.5 ft2
Wetted Perimeter 28.89 ft
Top Width 28.25 ft
Actual Depth 0.42 ft
Critical Elevation 99.57 ft
Critical Slope 0.007250 ft/ft
Velocity 2.90 ft/s
Velocity Head 0.13 ft
Specific Energy 99.68 ft
Froude Number 1.16

Flow Type

Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00 0+48 0.017

Natural Channel Points

Station  Elevation
{ft) 0]
0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80
0+48 100.00

t\...\m\drainage\eng\flowmaster\010203.fm2

01/02/03 02:56:36 PM

© Haestad Methods, inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-9

Flow Element irregular Chant
Method Manning's Fon
Solve For Channel Depth

Section Data

Mannings Coefficiel 0.017
Slope 0.010000 fv/ft
Water Surface Elev 99.55 ft
Elevation Range .13 to 100.00
Discharge 16.00 cfs

9040 : I P——
99.10 L— '

0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50

V5.0 D\
H A

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1
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AP-10

Worksheet for Irregular Channel

Project Description

Worksheet AP-10

Flow Element Irregular Chant
Method Manning's Fort
Solve For Channel Depth
Input Data

Slope 026400 ftfft

Dischargt 13.00 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channel Weighting »ved Lotter's Method

Closed Channel Weighting

Horton’s Method

Results

Mannings Coefficie: 0.017
Water Surface Elev 99.48 ft
Elevation Range .13 to 100.00
Flow Area 3.5 fi2
Wetted Perimeter 26.42 ft
Top Width 25.89 ft
Actual Depth 035 ft
Critical Elevation 99.54 ft
Critical Slope 0.007577 fUft
Velocity 3.70 ft/s
‘Velocity Head 0.21 ft
Specific Energy 99.69 ft
Froude Number 1.77

Flow Type

Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00 0+48 0.017

Natural Channel Points

Station Elevation
(ft) (ft)
0400 100.00
0+10 99.80
0+10 99.13
0+12  99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80
0+48 100.00

t\..\m\drainage\eng\flowmaster\streetfl.fm2

06/22/02 04:23:20 PM

© Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(2083) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614Kk]
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-10

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.026400 ft/ft
Water Surtace Elevation 9948 ft
Elevation Range 99.13 to 100.00
Discharge 13.00 cfs
1 0 000 ................. )
99.70
9940
99.10

0+00 0+05 0+10 O0+15 0+20 0+25 0+30 O0+35 0+40 0+45 O0+50

vi5.0 [\
H:1

NTS

Project Engineer: CPR
FlowMaster v6.1 [614Kk]
Page 1 of 1
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AP-11
Worksheet for Irregular Channel

Project Description

Worksheet AP-11

Flow Element Irregular Chani
Method Manning’s Fort
Solve For Channel Depth
Input Data

Slope 010000 fv/ft
Discharg: 21.50 cfs

Options

Current Roughness Methcved Lotter’'s Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton’s Method

Results

Mannings Coefficier 0.017
Water Surtace Elev 99.59 ft
Elevation Range .13 to 100.00
Flow Area 6.6 ft?
Wetted Perimeter 28.97 ft
Top Width 28.27 ft
Actual Depth 0.46 ft
Critical Elevation 99.62 ft
Critical Siope 0.006812 ft/ft
Velocity 3.26 ft/s
Velocity Head 0.17 ft
Specific Energy 99.75 ft
Froude Number 1.19
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient

0+00 0+48 0.017

Natural Channel Points

Station Elevation

(ft) (ft)
0+00 100.00

0+10 99.80
0+10 99.13
0+12 99.26
0+24 99.50
0+36 99.26
0+38 99.13
0+38 99.80

0+48 100.00

Project Engineer: CPR
t\...A\m\drainage\eng\flowmaster\010203.fm2 Wilson & Co. FlowMaster v6.1 [614k]

01/02/03 02:57:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-11

Flow Element Irregular Chani
Method Manning’s Fort
Solve For Channel Depth

Section Data

Mannings Coefficiel 0.017
Slope 0.010000 ft/ft
Water Surface Elev 99.59 ft
Elevation Range .13 to 100.00
Discharge 21.50 cfs

99.10 N

0+00 0405 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45 0+50

vis.0[\
H1

NTS

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1

t:\..\m\drainage\eng\flowmasten010203.fm2
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37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666



AP-12
Worksheet for Irregular Channel

Project Description

Worksheet AP-12

Flow Element Irregular Chani
Method Manning’s Forr
Solve For Channel Depth
Input Data

Slope 005000 ft/ft
Dischargr 11.31 cfs

Options

Current Roughness Methcsved Lotter’'s Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weightin¢ Honon’s Method

Results

Mannings Coefficiel 0.017
Water Surface Elev 99.56 ft
Elevation Range .13 to 100.00
Flow Area 5.9 ft2
Wetted Perimeter 34.67 ft
Top Width 34.02 ft
Actual Depth 0.43 ft
Critical Elevation 99.53 ft
Critical Slope 0.007955 f{t/ft
Velocity 1.91 fi/s
Velocity Head 0.06 ft
Specific Energy 99.61 ft
Froude Number 0.80
Flow Type Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00 0+56 0.017

Natural Channe! Points

Station Elevation

() (ft)
0+00 100.00
0+10 99.80
0+10 99.13
0+12 99.26
0+28 99.58
0+44 99.26
0+46 99.13
0+46 99.80

0+56 100.00

Project Engineer: CPR
r\...\m\drainage\eng\flowmastenstreetfl.fm2 Wilson & Co. FlowMaster v6.1 [614k]
06/22/02 04:23:39 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet AP-12

Flow Element Irregular Channel
Method Manning’'s Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.005000 ft/ft
Water Surface Elevation 99.56 ft
Elevation Range 99.13 to 100.00
Discharge 11.31 cis

89910 : : :
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Project Engineer: CPR
FlowMaster v6.1 [614k]
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UNIT5-DI-1A & 1B

Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-1A/1B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 10.80 cfs
Local Depression 2.7 in
Local Depression \ 250 ft
Slope 0.018500 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ft/ft
Road Cross Slope 0.020000 ft/ft
Mannings Coefficie 0.017
Curb Opening Len: 7.45 ft
Grate Width 2.00 ft
Grate Length 295 ft
Grate Type 3 mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both
Grate Flow Opti:lude None

Results

Efficiency 0.67
Intercepted Flow 7.28 cfs
Bypass Flow 3.52 cfs
Spread 15.60 ft
Depth 0.36 ft
Flow Area 1.9 ft2
Gutter Depression 1.0 in
Total Depression 3.8 in
Velocity 3.95 ft/s
Splash Over Velocity  8.56 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.07
Grate Flow Ratio 0.50

Equivalent Cross Slo| 064957 ft/ft
Active Grate Length 221 ft
Length Factor 0.18
Total Interception Ler 29.28 ft

t:\...\m\drainage\eng\flowmaster\010203.fm2
01/02/03 02:54:05 PM © Haestad Methods, Inc.

Wilson & Co.
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: CPR
FlowMaster v6.1 [614K]
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UNIT 5 - DI-2A & 2B

Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-2A/2B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 14.00 cfs
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.028100 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ft/ft
Road Cross Slope 0.020000 fu/ft
Mannings Coefficie 0.017
Curb Opening Len: 7.45 ft
Grate Width 2.00 ft
Grate Length 295 ft
Grate Type 2 mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both

Grate Flow Opti:lude None

Results

Efficiency 0.62
Intercepted Flow 8.69 cfs
Bypass Flow 5.31 cfs
Spread 15.92 ft

Depth 0.37 ft

Flow Area 2.1 ft2
Gutter Depression 1.0 in

Total Depression 38 in
Velocity 5.02 ft/s
Splash Over Velocity 8.56 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.48

Equivalent Cross Slo| 064087
Active Grate Length 2.21
Length Factor 0.14
Total Interception Ler 37.31

f/ft

ft

tA..\m\drainage\eng\flowmaster\010203.fm2
© Haestad Methods, Inc.

01/02/03 02:54:33 PM

Wilson & Co.
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UNIT 5 - DI-3A & 3B

Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-3A/3B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 7.860 cfs
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.010000 fuft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ft/ft
Road Cross Slope 0.020000 f/ft
Mannings Coefficie 0.017
Curb Opening Len: 7.45 fi
Grate Width 2.00 ft
Grate Length 295 ft
Grate Type 3 mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both

Grate Flow Opti:lude None

Results

Efficiency 0.76
Intercepted Flow 5.77 cfs
Bypass Flow 1.83 cfs
Spread 15.33 ft

Depth 0.33 ft

Flow Area 1.6 ft?
Gutter Depression 1.0 in

Total Depression 3.8 in
Velocity 277 ft/s
Splash Over Velocity 8.56 ft/s
Frontal Flow Factor 1.00

Side Flow Factor 0.12

Grate Flow Ratio 0.54
Equivalent Cross Slo; 065724 ft/ft
Active Grate Length 221 ft

Length Factor 0.25

Total Interception Ler 20.85 ft

t\...\m\drainage\eng\flowmaster\010203.fm2

01/02/03 02:54:52 PM

© Haestad Methods, Inc.
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UNIT 6 - DI-4A & 4B
Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-4A/4B

Type Combination Iniet On
Solve For Efficiency

Input Data

Discharge 10.50 cis
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.019200 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ft/ft
Road Cross Siope 0.020000 fi/ft
Mannings Coefficie 0.017
Curb Opening Lent 7.45 ft
Grate Width 2.00 ft
Grate Length 2.95 ft
Grate Type 2 mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both
Grate Flow Opti:lude None

Resuits

Efficiency 0.68
Intercepted Flow 7.15 cis
Bypass Flow 3.35 cfs
Spread 15.32 #t
Depth 0.35 ft
Flow Area 1.8 2
Gutter Depression 1.0 in
Total Depression 38 in
Velocity 3.98 ft/s
Splash Over Velocity 8.56 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.06
Grate Flow Ratio 0.51

Equivalent Cross Slo| 065776 ft/ft
Active Grate Length 221 ft
Length Factor 0.18
Total Interception Ler 29.04 ft

Project Engineer: CPR
t:\...\m\drainage\eng\flowmaster\010203.fm2 Wilson & Co. FlowMaster v6.1 [614K]
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UNIT 6 - DI-5A & 5B
Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-5A/5B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 7.98 cfs
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.010000 ft/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 fi/ft
Road Cross Slope 0.020000 f/ft
Mannings Coefficie 0.017
Curb Opening Lent 7.45 ft
Grate Width 2.00 ft
Grate Length 295 ft
Grate Type J mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both
Grate Flow Opti:lude None

Restults

Efficiency 0.75
Intercepted Flow 5.97 cfs
Bypass Flow 2.01 cfs
Spread 15.63 ft
Depth 0.34 ft
Flow Area 1.7 ft2
Gutter Depression 1.0 in
Total Depression 3.8 in
Velocity 2.81 ft/s
Splash Over Velocity 8.56 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.11
Grate Flow Ratio 0.53

Equivalent Cross Sloj 064870 ft/ft
Active Grate Length 221 ft
Length Factor 0.24
Total Interception Ler 21.45 ft

Project Engineer: CPR
t:\...\m\drainage\eng\flowmasten010203.fm2 Wilson & Co. FlowMaster v6.1 [614k]
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UNIT 6 - DI 6A & 6B

Worksheet for Combination Inlet On Grade

Project Description

Worksheet DI-6A/6B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 6.50 cfs
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.026400 f/ft
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 fvft
Road Cross Slope 0.020000 ft/ft
Mannings Coefficie 0.017
Curb Opening Lent 7.45 it
Grate Width 2.00 ft
Grate Length 2.95 ft
Grate Type 2 mm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both

Grate Flow Optilude None

Results

Efficiency 0.80
Intercepted Flow 5.18 cfs
Bypass Flow 1.32 cfs
Spread 11.82 ft
Depth 0.28 ft
Flow Area 1.0 ft2
Gutter Depression 1.0 in
Total Depression 3.8 in
Velocity 3.98 fis
Splash Over Velocity  8.56 fts
Frontal Flow Factor 1.00
Side Flow Factor 0.06
Grate Flow Ratio 0.66

Equivalent Cross Sloj 078447 fv/ft

Active Grate Length 221 ft
Length Factor 0.22
Total Interception Ler 23.50 ft

t:\..\m\drainage\eng\lowmasten010203.fm2
01/02/03 02:55:36 PM

© Haestad Methods, Inc.

Wilson & Co.
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GRATE INLET 7A
Worksheet for Grate Inlet In Sag

Project Description

Worksheet DI 7A

Type Grate Inlet In Si
Solve For Spread

Input Data

Discharge 21.50 cts
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ftft
Road Cross Slope 0.020000 fvft
Grate Width 2.00 ft
Grate Length 3.95 ft
Local Depression 2.7 in
Local Depression \ 2.50 ft
Grate Type 2 mm (P-1-7/8")
Clogging 50.0 %
Results

Spread 17.60 ft

Depth 1.04 ft

Gutter Depression 1.0 in

Total Depression 3.8 in

Open Grate Area 3.6 ft2
Active Grate Weir Le 5.95 ft

Project Engineer: CPR
FlowMaster v6.1 [614k]
Page 1 of 1
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UNIT 6 - DI 8A & 8B
Worksheet for Combination Inlet On Grade

Project Description

Worksheet DlI-8A/8B

Type Combination Inlet On
Solve For Efficiency

Input Data

Discharge 6.74 cfs
Local Depression 2.7 in
Local Depression \ 2.50 ft
Slope 0.005000 fift
Gutter Width 2.00 ft
Gutter Cross Slope 0.062500 ft/ft
Road Cross Slope 0.020000 ft/ft
Mannings Coefficie 0.017
Curb Opening Len: 7.45 ft
Grate Width 2.00 ft
Grate Length 2.95 ft
Grate Type JImm (P-1-7/8")
Clogging 25.0 %
Options

Calculation Opt Use Both
Grate Flow Optizlude None

Results

Efficiency 0.81
Intercepted Flow 5.44 cfs
Bypass Flow 1.30 cfs
Spread 16.77 ft
Depth 0.34 ft
Flow Area 1.7 fi2
Gutter Depression 1.0 in
Total Depression 38 in
Velocity 1.99 ft/s
Splash Over Velocity  8.56 ft/s
Frontal Flow Factor 1.00
Side Flow Factor 0.19
Grate Fiow Ratio 0.53

Equivalent Cross Sloj 061887 ft/ft
Active Grate Length 2.21 ft
Length Factor 0.31
Total Interception Ler 16.70 ft

Project Engineer: CPR
t:\...\m\drainage\eng\flowmaster\010203.fm2 Wilson & Co. FlowMaster v6.1 [614K]
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Seville Units 1, 3, 5, 6.
Junction Loss Coefficient Calculations

11/20/2002
Unit 3
Pipe Minor Losses Velocity Head JLC
1 1.12 6.75 0.17
2 0.96 6.75 0.14
3 1.41 6.75 0.21
4 1.27 4.84 0.26
6 0.30 5.32 0.06
7 0.12 0.35 0.34
8/13 0.54 5.29 0.10
14 0.14 0.78 0.18
15 0.51 4.95 0.10
20 0.26 4.63 0.06
21 0.09 0.31 0.29
22/27 0.97 4.60 0.21
28 1.12 9.04 0.12
30 0.48 8.23 0.06
32/37 1.02 8.17 0.13
38 1.28 7.08 0.18
40 0.21 4.11 0.05
42 0.19 3.85 0.05
48 1.11 3.85 0.29
51 0.19 3.85 0.05
Unit 6
Pipe Minor Losses Velocity Head JLC
55 1.65 2.23 0.74
58 0.16 0.71 0.22
62 0.03 0.56 0.05
65 0.43 0.56 0.77
67 0.11 0.56 0.19
69 0.11 0.56 0.19
70 0.13 0.56 0.23
73 0.09 0.69 0.13
74 0.73 0.69 1.05
76 0.03 0.55 0.05
Unit 6 - Offsite
Pipe Minor Losses Velocity Head JLC
54 0.00 1.12 0.00
57 0.13 2.64 0.05
59 0.13 2.64 0.05
63 0.13 2.64 0.05

Note: Required for analyzing the storm drain within Hydraflow.
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5,400.00

Junction: J-1
Rim: 5,397.27 ft
Sump: 5,389.20 ft

Inlet: 1A
Rim: 5,396.96 ft
Sump: 5,390.00 ft
N I _ e 5,395.00
N o - - oo - oo TT - . T B T Junction: J-2
Aim: 5,395.39 ft
Sump: 5,387.25 ft
, - i .. 5,390.00
Junction: J-3 Pipe: P-1
Rim: 5,389.37 ft Up Invert: 5,390.00 ft
Sump: 5,381.25 ft Dn Invert: 5,389.30 ft
' Length: 23.00 ft
Pipe: P-3 Size: 18 inch
Up Invert: 5,389.20 ft
Dn Invert: m.mmw»mm ft
th: 101.50 i
Junction: J-5 L T e \.wﬂ% e . .. 538500 Elevation #
T T T T T T T e - T T RIS 38276t T T T T T T T T e e B
Sump: 5,374.75 Tanction:' 4
Junction: J-6 unction:
Rim: _m.wm._ 87 Rim: 5,384.12 ft
Outlet: Outlet to Unit 4 SD Sump: 5,372.10 ft Sump: 5,375.05 ft L
Rim: 5,381.17 # .
Sump: 5,370.00 :I\\kll\\l\\l\,\\\ll\\\\l ' [
: Pipe: P-4 !
e . Up invert: 5,387.25 #t o o e 5,380.00
S e B e T B e — T i e - —————— = ~—— D)y |nvert: 538185~ " oo
Junction: J-7 Length: 241.00 ft
Rim: 5,380.49 ft ' g Size: 24 inch
Sump: 5,370.10 ft -
_ - . . - _ U, e - 5,375.00
T ey e T T T PipeiPs T T T T T T T
Fipe: P-7 Up Invert: 5,381.25 ft
Up Invert: 5,376.12 Dh Invert: 5.376.22 f
Dn Invert: 5,374.85 ft Length: 208,00 ft
Length: 33.00 ft o 24 inak
Size: 24 inch Size: 24 inch
Pipe: P-8
MU Invert: m@wa.wm n
n Invert: 5,373.10
—_umum.ﬁ.dm el S - - .. .. lengh:7050%  _____ | e ‘ I L . o L . . o ‘ 5,370.00
Pipe: P-12 mmn_uw%. 24 inch 3400 4400 5+00 6+00 7+00 8+00 9+00
Station ft

0+00Up Invert: 5,370.10 ft
Dn Invert: 5,370.00 ft
Length: 10.00 ft
Size: 36 inch

Up Idedi® 5 372,10
Dn Invert: 5,370.52 ft
Length: 158.00 ft
Size: 36 inch

Project Engineer: Wilson & Company
Easterling & Associates StormCAD vi1.0
Page 1 of 1

Project Title: Seville Unit 5 Storm Drain
37 Brookside Road Waterbury, CT 06708 USA

‘\x2218009\m\drainage\eng\stormcad\unit5.stm
01/03/03 04:41:33 PM

© Haestad Methods, Inc. (203) 755-1666
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Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) (ft) () (9 (%) {f) (1) (f) | No.
1 1 589.6 72 ¢ 72.0 5300.80 5301.52 1.000 5306.80* | 5308.20" | 1.15 End
2 2 589.6 72 ¢ 239.0 5301.90 5304.29 1.000 | 5309.35* | 5313.98* | 0.95 1
3 3 589.6 72 ¢ 131.0 5304.29 5305.59 0.992 5314.93* | 5317.47* | 1.42 2
4 4 499.3 72 c 24.0 5305.59 5305.84 1.042 | 5318.89" | 5319.22* | 1.26 3
5 5 90.30 48 ¢ 61.0 5306.59 5307.20 1.001 5318.89* | 5319.13* | 0.00 3
6 6 440.0 66 c 56.0 5305.84 5307.09 2232 | 5320.49* | 5321.45* | 0.32 4
7 7 59.32 48 ¢ 36.0 5306.84 5307.18 0.945 | 5320.49" | 5320.55* | 0.12 4
8 8 438.6 66 c 1186.0 5307.09 5311.45 3.759 | 5321.77* | 5323.75* | 0.00 6
9 9 0.70 18 ¢ 13.0 5311.28 5311.60 2.464 | 5321.77* | 5321.77* | 0.00 6
10 10 0.70 18 ¢ 15.0 5313.32 5314.08 5.068 5321.77* | 5321.77* | 0.00 6
11 11 50.20 36 ¢ 190.0 5307.68 5316.11 4.437 | 5320.66" | 5321.74* | 0.04 7
12 12 4.56 18 ¢ 22.0 5313.29 5314.17 3.999 5320.66* | 5320.71* | 0.00 7
13 13 438.6 66 ¢ 95.0 5311.45 5315.02 3.758 5323.75" | 5325.37* | 0.53 8
14 14 50.20 36 ¢ 164.0 5316.21 5319.50 2.006 | 5321.78" | 5322.71* | 0.14 11
15 15 424.4 66 ¢ 15.0 5315.02 5315.62 4.001 5325.80" | 5326.14* | 0.50 13
16 16 14.20 24 ¢ 16.0 5316.58 5316.90 1.999 5325.90* | 5325.96* | 0.00 13
17 17 28.20 30 c 162.0 5319.60 5322.84 2.000 5322.85 5324.62 0.00 14
18 18 11.00 18 ¢ 21.0 5323.43 5324.03 2.855 | 5324.93 5325.30 0.00 14
19 19 11.00 18 ¢ 21.0 5323.43 5324.03 2.855 | 5324.93 5325.30 0.00 14
20 20 410.4 66 ¢ 62.0 5315.62 5318.10 4.000 | 5326.64" | 5327.57* | 0.28 15
21 21 14.00 24 ¢ 30.0 5317.27 5318.47 4.001 5326.64* | 5326.75* | 0.09 15
22 22 408.9 66 ¢ 43.0 5318.10 5319.82 3.999 | 5327.84* | 5328.48* | 0.00 20
23 23 0.74 18 ¢ 13.0 5319.94 5320.20 2.002 | 5327.84* | 5327.85 | 0.00 20
24 24 0.74 18 ¢ 13.0 5320.10 5320.75 4.999 5327.84* | 5327.85* | 0.00 20
25 25 7.00 18 ¢ 29.0 531857 5319.10 1.828 5326.84* | 5326.97* | 0.00 21
26 26 7.00 18 ¢ 16.0 5318.57 5319.21 4.001 5326.84* | 5326.91* | 0.00 21
27 27 408.9 66 ¢ 178.0 5319.82 5326.92 3.989 5328.48 5332.14 1.00 22
28 28 383.9 66 ¢ 16.0 5326.92 5327.56 4.001 5333.15" | 5333.36" | 0.49 27
29 29 25.00 24 ¢ 15.0 5328.73 5329.10 2.467 | 5333.15" | 5333.33" | 0.00 27
30 30 366.4 66 ¢ 62.0 5327.56 5330.06 4.032 | 5333.85 5335.15 0.24 28
31 31 17.50 24 ¢ 25.0 5329.31 5330.56 5.000 | 5333.85" | 5334.00* | 0.00 28
32 32 364.9 54 ¢ 56.0 5331.06 5333.30 4.000 | 5335.56 5337.75 1.07 30
Project File: UNIT6.stm IDF File: sampleFHA.IDF Total No. Lines: 79 Run Date: 01-02-2003

NOTES: ¢ = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Summary Report

Page 2

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss | line

(cts) (in) ft) (ft) ) (%) W] ) )y | No.
33 33 0.77 18 ¢ 13.0 5332.28 5332.60 2.464 5335.39* | 5335.39" | 0.00 30
34 34 0.77 18 ¢ 15.0 5332.06 5332.81 5.000 5335.39* | 5335.39* | 0.00 30
35 35 8.75 18 ¢ 30.0 5330.66 5331.56 3.000 | 5334.00* | 5334.21* | 0.00 31
36 36 8.75 18 ¢ 18.0 5330.66 5331.20 3.000 5334.00" | 5334.12* | 0.00 31
37 37 364.9 54 ¢ 175.0 5333.30 5340.30 4.000 5338.82 5344.80 1.06 32
38 38 339.9 54 ¢ 17.0 5340.30 5340.99 4.061 5345.86" | 5346.37* | 1.28 37
39 39 25.00 24 ¢ 14.0 5341.39 5341.63 1.712 5345.86* | 5346.03" | 0.00 37
40 40 258.9 54 ¢ 57.0 5340.99 5343.29 4.035 5347.65" | 5348.64" | 0.21 38
41 41 81.00 36 ¢ 30.0 5341.74 5342.91 3.900 5347.65" | 5348.09* | 0.00 38
42 42 250.7 54 ¢ 464.0 5343.29 5357.67 3.099 5348.85 5361.95 0.20 40
43 43 410 18 ¢ 13.0 5344.63 5344.89 2.002 5348.85" | 5348.87* | 0.00 40
44 44 4.10 18 ¢ 16.0 5344.79 5345.59 4.999 5348.85* | 5348.87* | 0.00 40
45 45 53.40 30 ¢ 140.0 5343.41 5347.26 2.750 5348.09* | 5350.47* | 0.00 41
46 46 13.80 18 ¢ 27.0 5346.12 5346.39 1.000 5348.09* | 5348.56* | 0.00 41
47 47 13.80 18 ¢ 16.0 5347.00 5347.16 1.001 5348.50" | 5348.78" | 0.00 41
48 48 250.7 54 ¢ 323.0 5357.68 5361.19 1.087 5362.18" | 5367.43* | 0.77 42
49 49 35.56 30 ¢ 243.0 5347.36 5349.79 1.000 5350.47 5352.29 0.00 45
50 50 17.84 24 ¢ 53.0 5347.76 5348.29 1.001 5350.47* | 5350.80* | 0.00 45
51 51 190.6 54 ¢ 132.0 5361.19 5362.62 1.083 5368.20" | 5369.44" | 0.11 48
52 52 35.56 24 ¢ 53.0 5349.90 5350.43 1.001 5352.29* | 5353.60* | 0.00 49
53 53 8.92 18 ¢ 23.0 5348.39 5348.62 1.000 5350.80* | 5350.96" | 0.00 50
54 54 60.05 36 c 100.0 5362.69 5363.17 0.480 5368.20" | 5369.01* | 0.00 48
55 55 188.3 54 ¢ 109.0 5362.62 5363.76 1.046 | 5369.56* | 5370.56" | 1.61 51
56 56 17.78 18 ¢ 25.0 5350.53 5350.78 1.000 5353.60" | 5354.32" | 0.00 52
57 57 125.5 48 c 300.0 5364.26 5367.26 1.000 5372.17* | 5374.46 | 0.08 55
58 58 62.78 42 ¢ 58.0 5364.76 5365.34 1.000 5372.17* | 5372.39" | 0.15 55
59 59 125.5 48 ¢ 300.0 5367.26 5370.26 1.000 | 5374.54* | 5376.83" | 0.08 57
60 8A 5.44 18 ¢ 4.0 5366.09 5366.30 5.249 5372.54* | 5372.55* | 0.00 58
61 8B 544 18 ¢ 24.0 5366.09 5367.00 3.792 5372.54* | 5372.60" | 0.00 58
62 62 51.90 42 ¢ 95.0 5365.44 5366.07 0.663 5372.54* | 5372.79" | 0.02 58
63 63 125.5 48 ¢ 90.0 5370.26 5371.16 1.000 5376.90* | 5377.59* | 0.08 59
64 7A 15.00 18 ¢ 27.0 5366.07 5366.32 0.926 5372.81* | 5373.37* | 0.00 62
Project File: UNIT6.stm IDF File: sampleFHA.IDF Total No. Lines: 79 Run Date: 01-02-2003

NOTES: ¢ = circular; e = elliptical; b=box; Return period = 100 Yrs.; * Indicates surcharge condition.




Hydraflow Summary Report Page 3
Linr Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line

(cfs) (in) (1) (1) (f) (%) W] () (1) No.

65 65 36.90 36 ¢ 284.0 5366.57 5368.28 0.602 5372.81* | 5373.68* | 0.33 62
66 6B 10.36 24 ¢ 54.0 5369.27 5369.85 1.074 5374.01* | 5374.12* | 0.00 65
87 67 26.54 30 ¢ 212.0 5368.78 5370.34 0.736 5374.01" | 5374.90" | 0.09 65
68 B6A 5.18 18 ¢ 22.0 5369.95 5370.20 1.136 5374.12* | 5374.18* | 0.00 66
69 69 26.54 30 ¢ 57.0 5370.34 5371.13 1.386 5374.98* | 5375.22* | 0.09 67
70 70 26.54 30 ¢ 55.0 5371.13 5371.90 1.400 5375.31* | 5375.54" | 0.10 69
71 5A 5.97 18 ¢ 23.0 5372.40 5373.00 2.609 5375.65" | 5375.72* | 0.00 70
72 5B 5.97 18 ¢ 8.0 5372.40 5372.60 2.502 5375.65* | 5375.67* | 0.00 70
73 73 14.60 24 ¢ 169.0 5372.40 5375.16 1.633 5375.65 5376.51 0.08 70
74 74 14.60 24 ¢ 203.0 5375.16 5381.03 2.891 5377.16 5382.38 0.68 73
75 4A 7.30 18 ¢ 33.0 5381.03 5381.81 2.364 5383.06 5383.19 0.00 74
76 4B 7.30 18 ¢ 31.0 5381.03 5382.56 4.936 5383.06 5383.59 0.00 74
77 77 4.56 18 ¢ 9.0 5313.29 5313.50 2.333 5320.66" | 5320.68* | 0.00 7
78 78 0.02 24 c 10.0 5310.62 5314.86 42.397 | 5314.93 5314.93 0.00 2
79 79 0.01 24 ¢ 52.0 5314.86 5315.17 0.596 5316.86 5316.86 0.00 78

Project File: UNIT6.stm IDF File: sampleFHA.IDF Total No. Lines: 79 Run Date: 01-02-2003

1

NOTES: c =circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.
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