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. PURPOSE

The purpose of this report is to present the drainage management plan for the Ventana
Vista Subdivision at Ventana Ranch West and to obtain approval of the preliminary plat and
grading plan by the Development Review Board (DRB). The proposed development of the
Ventana Vista Subdivision consists of 128 single family detached residential lots on approximately

31 acres.

Il METHODOLOGIES

Drainage conditions were analyzed utilizing the 100-year, 6-hour storm event in
accordance with the City of Albuquerque Drainage Ordinance and the Development Process
Manual (DPM) Volume 2, Design Criteria, Section 22.2, Hydrology, for the City of Albuquerque,
January 1993. The Arid-lands Hydrologic Model (AHYMO) was utilized to determine peak flow
rates for design of the storm drainage improvements within the project. The results are included in
Appendix A. Street capacities were analyzed using Manning’s equation, consistent with the
revised DPM Section 22.2. The storm drain system was analyzed using current DPM methods for

gravity flow conditions. All data and calculations supporting this study are located in Appendix B.

This report will reference the following City of Albuquerque and the Albuquerque
Metropolitan Arroyo Flood Control Authority (AMAFCA) approved studies prepared for the Ventana
Ranch Subdivision development.

1) Las Ventanas Subdivision Drainage Master Plan, dated April 1995

2) Ventana Ranch West Subdivision Drainage Management Plan, dated October 2003

3) Drainage Report for Pifion Pointe at Ventana Ranch, dated December 2000

The Las Ventanas Subdivision Drainage Master Plan, prepared by Bohannan Huston
(originally dated April 1995 and updated October 1995) dated April 1995 (hereafter referred to as

the LVSDMP), was prepared to summarize the findings of a hydrologic analysis of existing and

developed drainage conditions for the proposed Las Ventanas Subdivision and formulates a

drainage master plan for the development of the property. The report evaluated drainage in

Bohannan - Huston.
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Las Ventanas Subdivision based on the Piedras Marcadas Hydrologic model prepared by Molzen-
Corbin & Associates in 1993, and provided a conceptual plan for drainage in order to determine
drainage facilities sizes and total costs. In addition, it provided drainage outfall alternatives for the
Las Ventanas Subdivision. Additional information was provided in “The Final Addendum No. 4 for
The Design Analysis Report for Ventana Ranch Subdivision Drainage Facilities” prepared by
Bohannan Huston dated December 1997. This report identifies downstream drainage
improvements and confirms that the storm drain hydraulics for the North Qutfall or the West
Branch Calabacillas Storm Drain Diversion presented in Addendum 3, have not been changed.
The developed flows from this tract will ultimately drain into the West Branch Calabacillas Storm
Drain.

The Ventana Ranch West Subdivision Drainage Management Plan was prepared by
Bohannan Huston dated October 2003 (hereafter referred to as the VRWSDMP). This report

addresses the drainage patterns, peak flow rates and drainage infrastructure requirements for the

Ventana Ranch West development. The report references previous drainage studies related to
the site, including the Las Ventanas Management Plan, the Design Analysis Report for Ventana
Ranch Subdivision Drainage Facilities (including its four addendums) and the Piedras Marcadas
DMP (Molzen-Corbin, May 1993).

The Drainage Report for Pifion Pointe at Ventana Ranch was prepared by Bohannan

Huston. This report addresses the drainage patterns, peak flow rates and drainage infrastructure
requirements for the Pifion Pointe Subdivision. The majority of developed runoff from the Ventana
Vista Subdivision will ultimately discharge into an existing detention pond near the west end of the

Pifion Pointe Subdivision.

. SITE LOCATION AND CHARACTERISTICS

Ventana Ranch West is a 290-acre development directly west of the Ventana Ranch
Subdivision. It is bound by Irving Blvd and the Calabacillas Arroyo to the north, Paseo del Norte to
the south and Del Oeste Boulevard to the west. Ventana Vista Subdivision is bound by Ventana
Ranch to the east, Ventana Ridge Road to the north, and Ventana West Parkway to the west. The

site will be accessible from Ventana West Parkway.

Bohannan - Huston.
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IV. EXISTING HYDRAULIC AND HYDROLOGIC CONDITIONS

Ventana Vista Subdivision is currently undeveloped land sloping from west to east. The
soils onsite consist primarily of fine to medium grained silty sands with traces of clayey sands, silts
and slightly silty to poorly graded sands. Existing drainage patterns direct the runoff east toward
the existing Ventana Ranch Subdivision. There are no recognized FEMA Floodplains within the

proposed development.

V. DEVELOPED HYDRAULIC AND HYDROLOGIC CONDITIONS

Ventana Vista Subdivision is a proposed single-family residential development with 128
lots on 31 acres. Proposed street configurations are shown on the Preliminary Plat, Exhibit 1.
The VRWSDMP allows for full discharge of developed flows from the Ventana Vista Subdivision

into existing detention facilities.

The percent impervious land treatment for the proposed conditions is determined from
Table A-5 of the DPM, Section 22.2. The land treatment values used in the AHYMO analysis are
the same as the VRWSDMP.

A. Offsite Flows

No offsite surface flows reach the Ventana Vista Subdivision from the north or
east because the ground slopes away from the site on these sides. The offsite flow from
Ventana West Parkway is prevented from entering the subdivision by a high point located
at the subdivision entrance and intercepted by a storm drain system in the street. A small
amount of developed runoff from the Ventana Ridge Subdivision is conveyed through the
Ventana Vista Subdivision in a storm drain that is located in an easement at the northeast

cormer of the site.
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B. Onsite Flows

A natural high point located at the southern end of the subdivision divides the
developed runoff into two separate storm drain systems. Please refer to Exhibit 2 for
basin locations and flow directions. Runoff from the majority of the Ventana Vista
Subdivision will discharge to an existing storm drain in Avenida Vista Ventana. This storm
drain is part of the master planned storm drain system built by the Ventana Ranch West
Phase 1 Public Improvement District. In addition to the Ventana Vista Subdivision, this
storm drain collects flow from developments west of Ventana West Parkway. This master
plan storm drain discharges into a detention pond located within a City of Albuquerque
tract near the Pifion Pointe Subdivision. The detention pond has been designed to accept
developed flows from the Ventana Vista Subdivision. Developed flow generated from the
southern portion of Ventana Vista is conveyed to an existing storm drain in the Cantabria
Subdivision in Ventana Ranch. Both existing storm drain systems have been sized to
accommodate developed flow from the Ventana Vista Subdivision. All sump inlets in the
Ventana Vista Subdivision are designed to accommodate the 100-year 6-hour storm

event since easements located near the sump inlets can act as emergency spillways.

At the southern end of the subdivision, Lot 55 will have onsite ponding to reduce
retaining walls in that corner. All of the developed runoff created from the lot will drain to a
permanent retention pond in the backyard. The pond will be owned and maintained by the

lot owner.

VI. CONCLUSION

The VRWSDMP governs the development of Ventana Vista Subdivision at Ventana Ranch
West. Increases in runoff, depth and velocity due to proposed development are within parameters
anticipated by the previously approved Master Drainage Plan for this area. These flows can be
safely conveyed by the improvements proposed in this drainage plan to existing drainage facilities,
which have adequate capacity to accept such runoff. Erosion and dust control, consisting of
erosion control berms, silt fencing and sedimentation basins, are proposed to prevent soil washing
or blowing into paved streets, storm drains, and existing development areas. This drainage plan
maintains the overall drainage pattern of the area and allows for the safe management of storm

runoff in permanent as well as interim conditions.
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VENTANA VISTA SUBDIVISION AT VENTANA RANCH WEST
Internal Street and Storm Drain Inlet Capacity Calculations
July 2005

Avenida Vista Cerros
Basin C
Q=207 cfs

The total amount of developed runoff from Basin C will flow north towards Avenida Vista Ventana and does not exceed the
street capacity of Avenida Vista Cerros. Therefore, inlets are not required in Avenida Vista Cerros. Roll curb may be
installed to Lot 89. See PC stream output.

Cerrada Vista Cerros
Basin D
Q=10.7cfs

The total amount of developed runoff produced from Basin D does not exceed the street capacity of Cerrada Vista Cerros.
Therefore, inlets are not required in Cerrada Vista Cerros. Runoff will flow south towards Avenida Vista Ventana. Roll
curb may be installed to Avenida Vista Ventana. See PC stream output.

Avenida Vista Ventana
Basin E
Q=194cfs

The total amount of developed runoff produced from Basins C, D, and E exceeds the street capacity of Avenida Vista
Ventana. Therefore, inlets will be placed beginning at the Avenida Vista Cerros intersection to intercept a portion of the
flow (See Grading Plan for proposed inlet locations). The remaining susface flow will continue east towards sump inlets
near Lot 26. Roll curb may be installed to Avenida Vista Cerros. See PC stream output and inlet nomograph.

Avenida Vista Sol
Basin B
Q=329¢cfs

A portion of the developed runoff from Avenida Vista Cerros at the southern end will flow into Calle Vista Este since
Avenida Vista Cerros will be superelevated in that area. The total amount of developed runoff produced from Basin B
exceeds the street capacity of Avenida Vista Sol. Therefore, inlets will be placed beginning at Lot 31 to intercept a portion
of the flow (See Grading Plan for proposed inlet locations). These inlets are located on the east side of the street since
Avenida Vista Sol is superelevated in that area. The remaining surface flow will continue north towards sump inlets at Lot
26. These sump inlets will capture the remaining runoff from Basins B, C, D, and E without exceeding the top-of-curb
height. The inlets are designed to accommodate flows from the 100-year 6-hour design storm since an easement located
nearby can act as an emergency spillway. The inlets will connect to an existing storm drain built by the Ventana Ranch

West Phase 1 Public Improvements District. Roll curb may be installed to Calle Vista Este. See PC stream output and
inlet nomographs.

Avenida Vista Sol
Basin A
Q=20.4cfs

The total amount of developed runoff produced from Basin A does not exceed the street capacity of southem Avenida
Vista Sol. Therefore, intermediate inlets are not required. A single sump iniet iocated near a proposed easement will
capture all the developed runoff from Basin A since all of Avenida Vista Sol in Basin A will be superelevated west to east.
(See Grading Plan for proposed inlet locations). The inlet is designed to accommodate flows from the 100-year 6-hour
design storm since the easement located nearby can act as an emergency spillway. The inlet will connect to an existing

storm drain in the Cantabria Subdivision. Roll curb may be installed to Lot 49. See PC stream output and inlet
nomograph.

8-/
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PC PROGRAM STREAM

SEPTEMBER 1994
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STREET 9 (BASIN C) A’\/CVH&A \/t sta Ceffo_s
MANNING'S N= .017 SLOPE= .021
POINT  DIST  ELEV POINT DIST  ELEV POINT DIST  ELEV
1 0.00  0.83 5  11.00  0.13 9 41.17  0.67
2 8.38  0.67 6 25.00 0.41 10 41.63  0.67
3 8.83  0.67 7  39.00 0.13 11 50.00  0.83
4 9.00  0.00 8 41.00 0.00 12  0.00  0.00
O WSEL  DEPTH FLOW  FLOW WETTED  FLOW TOPWID  VEL  ENERGY
INC AREA RATE  PER VEL HEAD  HEAD
(FT) (FT)  SQ.FT. (CFS)  (FT) (FPS) (FT) (FT) (FT)
0.01  0.01  0.00 0.0  0.33  0.36 0.31  0.00  0.01
0.02  0.02  0.01 0.0 0.66  0.57 0.63  0.01  0.03
0.03  0.03  0.01 0.0 0.99  0.74 0.94 0.01  0.04
0.04  0.04  0.03 0.0  1.32  0.90 1.25  0.01  0.05
0.05  0.05  0.04 0.0 1.64  1.05 1.56  0.02  0.07
0.06 0.06  0.06 0.1  1.97  1.18 1.88  0.02  0.08
0.07  0.07  0.08 0.1  2.30  1.31 2.19  0.03  0.10
0.08  0.08  0.10 0.1  2.63  1.43 2.50  0.03  0.11
0.09  0.09  0.13 0.2 2.96  1.55 2.81  0.04  0.13
0.10 0.10  0.16 0.3  3.29  1.66 3.13  0.04  0.14
0.11  0.11  0.19 0.3  3.62  1.77 3.44  0.05  0.16
0.12  0.12  0.23 0.4 3.95  1.88 3.75  0.05  0.17
0.13  0.13  0.26 0.5  4.28  1.98 4.07 0.06  0.19
0.14  0.14  0.31 0.6 5.30  1.91 5.07 0.06  0.20
0.15  0.15  0.37 0.7  6.32  1.90 6.08 0.06  0.21
0.16  0.16  0.43 0.8  7.34  1.92 7.08  0.06  0.22
0.17  0.17  0.51 1.0 8.36  1.96 8.09 0.06  0.23
0.18  0.18  0.59 1.2 9.38  2.01 9.09  0.06  0.24
0.19  0.19  0.69 1.4 10.40  2.07  10.10  0.07  0.26
0.20  0.20  0.80 1.7 11.42  2.14  11.10  0.07  0.27
0.21  0.21  0.91 2.0 12.44  2.22  12.11  0.08  0.29
0.22  0.22  1.04 2.4 13.46 2.29  13.11  0.08  0.30
0.23  0.23  1.17 2.8 14.49  2.37  14.12  0.09  0.32
0.24  0.24  1.32 3.2 15.51  2.45  15.12  0.09  0.33
0.25  0.25  1.48 3.7 16.53  2.53  16.13  0.10  0.35
0.26  0.26  1.64 4.3 17.55  2.61  17.13  0.11  0.37
0.27  0.27  1.82 4.9 18.57  2.69  18.14  0.11  0.38
0.28  0.28  2.00 5.6 19.59  2.77  19.14  0.12  0.40
0.29  0.29  2.20 6.3 20.61  2.85  20.15  0.13  0.42
0.30  0.30  2.41 7.1 21.63  2.93  21.15  0.13  0.43
0.31  0.31  2.62 7.9 22.65  3.01  22.16  0.14  0.45
0.32  0.32  2.85 8.8 23.67 3.09 23.16  0.15  0.47
0.33 _0.33 _ 3.09 9.8  24.69  3.17 _ 24.17 _ 0.16 __ 0.49 B
ST 0T 3 ToT s 3o ss o oso Fotb Cuf
0.35  0.35  3.59  11.9 26.74  3.32  26.18  0.17  0.52 LT
0.36 0.36  3.86 13.1 27.76  3.40  27.18  0.18  0.54
0.37  0.37  4.13  14.4 28.78  3.47  28.19  0.19  0.56
0.38  0.38  4.42  15.7 29.80  3.55  29.19  0.20  0.58
0.39  0.39  4.72  17.1 30.82  3.63  30.20  0.20  0.59
0.40  0.40  5.03  18.6 31.84  3.70  31.20  0.21  0.61
0.41  0.41  5.34  20.2 32.8  3.77  32.21  0.22  0.63
0.42  0.42  5.66  22.2 32.88  3.92  32.21  0.24  0.66
0.43  0.43  5.99  24.4 32.90  4.07  32.22  0.26  0.69
O WSEL ~ DEPTH FLOW  FLOW WETTED  FLOW TOPWID  VEL  ENERGY
INC AREA RATE  PER VEL HEAD  HEAD
(FT) (FT)  SQ.FT. (CFS)  (FT) (FPS) (FT) (FT) (FT)
0.45  0.45  6.63  28.9 32.94  4.35  32.23  0.29  0.74
0.46  0.46  6.95  31.2 32.96  4.49  32.23  0.31  0.77
0.47  0.47  7.28  33.6 32.98  4.62  32.24  0.33  0.80
0.48  0.48  7.60  36.2 33.00 4.76  32.24  0.35  0.83
0.49 0.49 7.92 38.7 33.03  4.89  32.25 0.37  0.86
0.50  0.50  B8.24 41.4 33.05 502  32.25 0395 0.8s OTREET CAPAUT
0.51  0.51  8.57  44.1 33.07  5.15  32.26  0.41  0.92
0.52  0.52  8.89  46.9 33.09  5.27  32.26  0.43  0.95
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PC PROGRAM STREAM

SEPTEMBER 1594

LR X &4

STREET 9 (BASIN C) A\/e”\' da \/:S ta Cfffo_s
MANNING'S N= .017 SLOPE= .006
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00  0.83 5 11.00  0.13 9 41.17  0.67
2 8.38  0.67 6 25.00 0.41 10 41.63  0.67
3 8.83  0.67 7 39.00 0.13 11 50.00  0.83
a 9.00  0.00 8 41.00  0.00 12  0.00  0.00
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT)  (FPS)  (FT)  (FT)  (FT)
0.01  0.01  0.00 0.0  0.33  0.19 0.31  0.00  0.01
0.02  0.02  0.01 0.0 0.66  0.30 0.63  0.00  0.02
0.03  0.03  0.01 0.0  0.95  0.40 0.94  0.00  0.03
0.04 0.04  0.03 0.0 1.32  0.48 1.25  0.00  0.04
0.05  0.05  0.04 0.0 1.64  0.56 1.56  0.00  0.05
0.06  0.06  0.06 0.0 1.97  0.63 1.88  0.01  0.07
0.07  0.07  0.08 0.1  2.30  0.70 2.19  0.01  0.08
0.08  0.08  0.10 0.1 2.63  0.77 2.50  0.01  0.09
0.09  0.09  0.13 0.1  2.96  0.83 2.81  0.01  0.10
0.10  0.10  0.16 0.1  3.29  0.89 3.13  0.01  0.11
0.11  0.11  0.19 0.2 3.62  0.95 3.44  0.01  0.12
0.12  0.12  0.23 0.2 3.95  1.00 3.75  0.02  0.14
0.13  0.13  0.26 0.3  4.28  1.06 4.07  0.02  0.15
0.14  0.14  0.31 0.3  5.30  1.02 5.07  0.02  0.16
0.15  0.15  0.37 0.4 6.32 1.01 6.08  0.02  0.17
0.16  0.16  0.43 0.4 7.3  1.02 7.08  0.02  0.18
0.17  0.17  0.51 0.5 8.36  1.05 8.09  0.02  0.19
0.18  0.18  0.59 0.6  9.38  1.07 9.09  0.02  0.20
0.19  0.19  0.69 0.8 10.40  1.11  10.10  0.02  0.21
0.20  0.20  0.80 0.9 11.42 1.15  11.10  0.02  0.22
0.21  0.21  0.91 1.1 12.44 1.19  12.11  0.02  0.23
0.22  0.22  1.04 1.3 13.46  1.23  13.11  0.02  0.24
0.23  0.23  1.17 1.5 14.49  1.27  14.12  0.02  0.25
0.24  0.24  1.32 1.7 15.51  1.31  15.12  0.03  0.27
0.25  0.25  1.48 2.0 16.53  1.35  16.13  0.03  0.28
0.26  0.26  1.64 2.3 17.55  1.40  17.13  0.03  0.29
0.27  0.27  1.82 2.6 18.57  1.44  18.14  0.03  0.30
0.28  0.28  2.00 3.0 19.59 1.48  19.14  0.03  0.31
0.29  0.29  2.20 3.4 20.61  1.52  20.15  0.04  0.33
0.30  0.30  2.41 3.8 21.63  1.57  21.15  0.04  0.34
0.31  0.31  2.62 4.2 22.65 1.61  22.16  0.04  0.35
0.32  0.32  2.85 4.7 23.67 1.65  23.16  0.04  0.36 T
0.33  0.33  3.09 5.2 24.69 1.69  24.17 __0.04 _ 0.37
0.34  0.34  3.33 e RoLL Cuks LM
0.35  0.35  3.59 6.4 26.74  1.78  26.18  0.05  0.40
0.36  0.36  3.86 7.0 27.76  1.82  27.18  0.05  0.41
0.37  0.37  4.13 7.7 28.78  1.86  28.19  0.05  0.42
0.38  0.38  4.42 8.4 29.80  1.50  29.19  0.06  0.44
0.39  0.39  4.72 9.1 30.82 1.94  30.20  0.06  0.45
0.40  0.40  5.03 5.9 31.84  1.98  31.20  0.06  0.46
0.41  0.41  5.34  10.8 32.86  2.02  32.21  0.06  0.47
0.42  0.42  5.66  11.5 32.88  2.10  32.21  0.07  0.49
0.43  0.43  5.99  13.0 32.50  2.17  32.22  0.07  0.50
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
{FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.45  0.45  6.63  15.4 32.94  2.33  32.23  0.08  0.53
0.46  0.46  6.95  16.7 32.96  2.40  32.23  0.09  0.55
0.47  0.47  7.28  18.0 32.98  2.47  32.24  0.09  0.56
0.48  0.48  7.60  19.3 33.00  2.54  32.24  0.10  0.58
0.49  0.49  7.92  20.7 33.03  2.61  32.25  0.11  0.60
0.50  0.50  8.24  22.1 33.05 2.68  32.25  0.11 0.6l
0.51  0.51  8.57  23.6 33.07  2.75  32.26  0.12  0.63
0.52  0.52  8.89  25.1 33.09  2.82  32.26  0.12  0.64
0.53  0.53  9.21  26.6 33.11  2.89  32.27  0.13  0.66
0.54  0.54  9.53 28,1 33.13  2.95  32.27  0.14  0.68
0.55 0.55 9.86 [25.7] 33.15 3.02 32.28  0.14  0.69 -
036 036 1018 AL ros s oo ACTUAL FLow
0.57  0.57 10.50  33.0 33.19  3.14  32.29  0.15  0.72
0.58  0.58 10.83  34.7 33.21  3.21  32.29  0.16  0.74
0.59  0.59 11.15  36.4 33.23  3.27  32.30  0.17  0.76
0.60  0.60 11.47  38.2 33.25  3.33  32.30  0.17  0.77
0.61  0.61 11.79  40.0 33.27  3.39  32.31  0.18  0.79
0.62  0.62 12.12  41.8 33.29  3.45  32.31  0.18  0.80
0.63  0.63 12.44  43.7 33.31  3.51  32.32  0.19  0.82
0.64  0.64 12.76  45.6 33.33  3.57  32.32  0.20  0.84
0.65  0.65 13.09  47.5 33.36  3.63  32.33  0.20  0.85 CAPACIT
D.66 Q.66 13.41 49.4 33 .38 3.69 32 .33 021 D_R7. ‘ZEE
067 0.6/ 13.73  51.4 33.40  3.74  32.34  0.22  0.89 ST T A \{
0.68  0.68 14.06  52.4 34.44  3.73  34.30  0.22  0.90



* *k k k k

PC PROGRAM STREAM

SEPTEMBER 1554

* %k %k kk

Lerrada Vista Cerros

STREET 9 (NORTH END, BASIN D)
MANNING'S N= .017 SLOPE= .016
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.83 5 11.00 0.13 9 37.17 0.67
2 8.38 0.67 6 23.00 0.41 10 37.63 0.67
3 8.83 0.67 7 35.00 0.13 11 46.00 0.83
4 5.00 0.00 8 37.00 0.00 12 0.00 0.00
J WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.33 0.31 0.31 0.00 0.01
0.02 0.02 0.01 0.0 0.66 0.50 0.63 0.00 0.02
0.03 0.03 0.01 0.0 0.99 0.65 0.94 0.01 0.04
0.04 0.04 0.03 0.0 1.32 0.79 1.25 0.01 0.05
0.05 0.05 0.04 0.0 1.64 0.91 1.56 0.01 0.06
0.06 0.06 0.06 0.1 1.97 1.03 1.88 0.02 0.08
0.07 0.07 0.08 0.1 2.30 1.14 2.19 0.02 0.09
0.08 0.08 0.10 0.1 2.63 1.25 2.50 0.02 0.10
0.09 0.09 0.13 0.2 2.96 1.35 2.81 0.03 0.12
0.10 0.10 0.16 0.2 3.29 1.45 3.13 0.03 0.13
0.11 0.11 0.19 0.3 3.62 1.55 3.44 0.04 0.15
0.12 0.12 0.23 0.4 3.95 1.64 3.75 0.04 0.16
0.13 0.13 0.26 0.5 4.28 1.73 4.07 0.05 0.18
0.14 0.14 0.31 0.5 5.15 1.69 4.93 0.04 0.18
0.15 0.15 0.36 0.6 6.03 1.70 5.79 0.04 0.19
0.16 0.16 0.43 0.7 6.91 1.72 6.65 0.05 0.21
0.17 0.17 0.50 0.9 7.79 1.76 7.51 0.05 0.22
0.18 0.18 0.58 1.0 8.67 1.81 8.38 0.05 0.23
0.19 0.19 0.66 1.2 9.54 1.87 5.24 0.05 0.24
0.20 0.20 0.76 1.5 10.42 1.93 10.10 0.06 0.26
0.21 0.21 0.87 1.7 11.30 1.99 10.96 0.06 0.27
0.22 0.22 0.98 2.0 12.18 2.06 11.83 0.07 0.29
0.23 0.23 1.10 2.3 13.06 2.13 12.69 0.07 0.30
0.24 0.24 1.23 2.7 13.93 2.20 13.55 0.07 0.31
0.25 0.25 1.37 3.1 14.81 2.26 14.41 0.08 0.33
0.26 0.26 1.52 3.6 15.69 2.33 15.27 0.08 0.34
0.27 0.27 1.68 4.0 16.57 2.40 16.14 0.09 0.36
0.28 0.28 1.84 4.6 17.45 2.47 17.00 0.09 0.37
0.29 0.29 2.02 5.1 18.32 2.54 17.86 0.10 0.39
0.30 0.30 2.20 5.7 19.20 2.61 18.72 0.11 0.41
0.31 0.31 2.39 6.4 20.08 2.68 19.59 0.11 0.42
0.32 0.32 2.59 7.1 20.96 2.75 20.45 0.12 0.44
0.33 0.33 2.80 7.9 21.84 2.81 21.31 0.12 0.45
0.34 0.34 3.02 8.7 22.71 2.88 22.17 0.13 0.47
0.35 0.35 3.25 9.6 23.59 2.85 23.03 0.13 0.48
0.36 0.36 3.48 10.5 24.47 3.01 23.90 0.14 0.50
0.37 0.37 3.72 11.5 25.35 3.08 24.76 0.15 0.52
0.38 0.38 3.98 12.5 26.23 3.14 25.62 0.15 0.53
0.39 0.39 4.24 13.6 27.10 3.21 26.48 0.16 0.55
0.40 0.40 4.50 14.7 27.98 3.27 27.35 0.17 0.57
0.41 0.41 4.78 16.0 28.86 3.34 28.21 0.17 0.58
0.42 0.42 5.06 17.5 28.88 3.46 28.21 0.19 0.61
0.43 0.43 5.35 19.2 28.90 3.59 28.22 0.20 0.63
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.45 0.45 5.91 22.7 28.954 3.83 28.23 0.23 0.68
0.46 0.46 6.19 24.5 28.96 3.95 28.23 0.24 0.70
0.47 0.47 6.48 26.4 28.98 4.07 28.24 0.26 0.73
0.48 0.48 6.76 28.3 29.01 4.19 28.24 0.27 0.75
0.49 0.49 7.04 30.3 29.03 4.30 28.25 0.29 0.78
0.50 0.50 7.32 32.3 29.05 4.41 28.25 0.30 0.80
0.51 0.51 7.61 34.4 29.07 4.52 28.26 0.32 0.83
- 0.52 0.52 7.89 36.5 29.09 4.63 28.26 0.33 0.85

PoLlL Culg Lim

AcTuaL Q =107
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il PC PROGRAM STREAM SEPTEMBER 1994 il

STREET 3 (BASIN E) /AY\/CV\}CLA \/lg"‘ﬁ. V(m‘{' ana_

MANNING'S N= .017 SLOPE= .026
POINT DIST ELEV POINT DIST ELEV  POINT DIST ELEV
1 0.00 0.83 5 11.00 0.13 9  41.17 0.67
2 8.38 0.67 6 25.00 0.41 10 41.63 0.67
3 8.83 0.67 7 39.00 0.13 11 50.00 0.83
4 9.00 0.00 8 41.00 0.00 12 0.00 0.00
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.33 0.40 0.31 0.00 0.01
0.02 0.02 0.01 0.0 0.66 0.63 0.63 0.01 0.03
0.03 0.03 0.01 0.0 0.99 0.83 0.94 0.01 0.04
0.04 0.04 0.03 0.0 1.32 1.00 1.25 0.02 0.06
0.05 0.05 0.04 0.0 1.64 1.17 1.56 0.02 0.07
0.06 0.06 0.06 0.1 1.97 1.32 1.88 0.03 0.09
0.07 0.07 0.08 0.1 2.30 1.46 2.19 0.03 0.10
0.08 0.08 0.10 0.2 2.63 1.59 2.50 0.04 0.12
0.09 0.09 0.13 0.2 2.96 1.72 2.81 0.05 0.14
0.10 0.10 0.16 0.3 3.29 1.85 3.13 0.05 0.15
0.11 0.11 0.19 0.4 3.62 1.97 3.44 0.06 0.17
0.12 0.12 0.23 0.5 3.95 2.09 3.75 0.07 0.19
0.13 0.13 0.26 0.6 4.28 2.20 4.07 0.08 0.21
0.14 0.14 0.31 0.7 5.30 2.12 5.07 0.07 0.21
0.15 0.15 0.37 0.8 6.32 2.11 6.08 0.07 0.22
0.16 0.16 0.43 0.9 7.34 2.13 7.08 0.07 0.23
0.17 0.17 0.51 1.1 8.36 2.18 8.09 0.07 0.24
0.18 0.18 0.59 1.3 9.38 2.24 9.09 0.08 0.26
0.19 0.19 0.69 1.6 10.40 2.31 10.10 0.08 0.27
0.20 0.20 0.80 1.9 11.42 2.39 11.10 0.09 0.29
0.21 0.21 0.91 2.2 12.44 2.47 12.11 0.09 0.30
0.22 0.22 1.04 2.6 13.46 2.55 13.11 0.10 0.32
0.23 0.23 1.17 3.1 14.49 2.64 14.12 0.11 0.34
0.24 0.24 1.32 3.6 15.51 2.73 15.12 0.12 0.36
0.25 0.25 1.48 4.2 16.53 2.82 16.13 0.12 0.37
0.26 0.26 1.64 4.8 17.55 2.91 17.13 0.13 0.39
0.27 0.27 1.82 5.4 18.57 2.99 18.14 0.14 0.41
0.28 0.28 2.00 6.2 19.59 3.08 19.14 0.15 0.43
0.29 0.29 2.20 7.0 20.61 3.17 20.15 0.16 0.45
0.30 0.30 2.41 7.9 21.63 3.26 21.15 0.17 0.47
0.31 0.31 2.62 8.8 22.65 3.35 22.16 0.17 0.48
0.32 0.32 2.85 9.8 23.67 3.44 23.16 0.18 0.50
0.33 0.33 3.09 10.9  24.69 3.52 24.17 0.19 0.52
0.34 0.34 3.33 12.0 25.71 3.61 25.17 0.20 0.54 foLL CURB
0.35 0.35 3.59 13.3  26.74 3.70 26.18 0.21 0.56 LJVW|’T
0.36 0.36 3.86 14.6 27.76 3.78 27.18 0.22 0.58
0.37 0.37 4.13 16.0 28.78 3.87 28.19 0.23 0.60
0.38 0.38 4.42 17.5 29.80 3.95 29.19 0.24 0.62
0.39 0.39 4.72 19.0 30.82 4.03 30.20 0.25 0.64
0.40 0.40 5.03 20.7 31.84 4.12 31.20 0.26 0.66
0.41 0.41 5.34 22.4 32.86 4.20 32.21 0.27 0.68
0.42 0.42 5.66 24.7 32.88 4.36 32.21 0.30 0.72
0.43 0.43 5.99 27.1  32.90 4.53 32.22 0.32 0.75
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.45 0.45 6.63 32.1 32.94 4.84 32.23 0.36 0.81
0.46 0.46 6.95 34.7  32.96 4.99 32.23 0.39 0.85
0.47 0.47 7.28 37.4 32.98 5.15 32.24 0.41 0.887YH&K?T CA‘”‘VTY
0.48 0.48 7.60 40.2  33.00 5.29 32.24 0.44 0.92
0.49 0.49 7.92 43.1 33.03 5.44 32.25 0.46 0.95
0.50 0.50 8.24 46.0 33.05 5.59 32.25 0.48 0.98
0.51 0.51 8.57 49.1  33.07 5.73 32.26 0.51 1.02
0.52 0.52 8.89 52.2  33.09 5.87 32.26 0.53 1.05



Analyzer Report

Drainage Structure Analyzer

Pipe Hydraulic 2Analysis AV,(/\; CJ,K \/; S‘}’t\ me{aﬂk

Date: Monday, July 11, 2005 11:29:04

Shape Circular
Material RC C76-A
Roughness 0.013000
Method Manning
Flow Rate 15.0 cfs
Slope 2.600%
8ize (W x T): 18.00 x 2.0000

Output Results

Flow Rate 15.0 cfs
Slope 2.600%

d/D 0.73
Capacity 16.9 cfs
Velocity 10.83 ft/s
Depth 1.10 ft
Critical Depth 1.40 ft

Size (W x T): 18.00 x 2.0000



Analyzer Report

Drainage Structure Analyzer

Pipe Hydraulic Analysis A\/(;{,CLV \/%8'\—0» U(n+4AL

Date: Monday, July 11, 2005 11:29:54

Shape Circular
Material RC C76-A
Roughness 0.013000
Method Manning
Flow Rate 30.0 cfs
Slope 2.600%
Size (W x T): . 24.00 x 2.5000

Qutput Results

* Flow Rate 30.0 cfs
. Slope 2.600%
4a/D 0.69
Capacity 36.5 cfs
Velocity 12.96 ft/s
Depth 1.38 £t
Critical Depth 1.86 £t

Size (W x T): 24.00 x 2.5000
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STREET 3 (BASIN B)
MANNING'S N= .017 SLOPE= .013
POINT DIST ELEV POINT DIST ELEV  POINT DIST ELEV
1 0.00 0.83 4 9.00 0.00 7 37.63 1.17
2 8.38 0.67 5 37.00 0.50 8  46.00 1.33
3 8.83 0.67 6 37.17 1.17 9 0.00 0.00
O WSEL DEPTH FLOW FLOW WETTED FLOW  TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.57 0.29 0.56 0.00 0.01
0.02 0.02 0.01 0.0 1.14 0.46 1.13 0.00 0.02
0.03 0.03 0.03 0.0 1.71 0.60 1.69 0.01 0.04
0.04 0.04 0.05 0.0 2.28 0.73 2.25 0.01 0.05
0.05 0.05 0.07 0.1 2.85 0.84 2.81 0.01 0.06
0.06 0.06 0.10 0.1 3.42 0.95 3.38 0.01 0.07
0.07 0.07 0.14 0.1 3.99 1.06 3.94 0.02 0.09
0.08 0.08 0.18 0.2 4.56 1.15 4.50 0.02 0.10
0.09 0.09 0.23 0.3 5.13 1.25 5.06 0.02 0.11
0.10 0.10 0.28 0.4 5.70 1.34 5.63 0.03 0.13
0.11 0.11 0.34 0.5 6.27 1.43 6.19 0.03 0.14
0.12 0.12 0.41 0.6 6.84 1.51 6.75 0.04 0.16
0.13 0.13 0.48 0.8 7.42 1.60 7.31 0.04 0.17
0.14 0.14 0.55 0.9 7.99 1.68 7.88 0.04 0.18
0.15 0.15 0.63 1.1 8.56 1.76 8.44 0.05 0.20
0.16 0.16 0.72 1.3 9.13 1.83 9.00 0.05 0.21
0.17 0.17 0.81 1.6 9.70 1.91 9.56 0.06 0.23
0.18 0.18 0.91 1.8 10.27 1.98 10.13 0.06 0.24
0.19 0.19 1.02 2.1 10.84 2.06 10.69 0.07 0.26
0.20 0.20 1.13 2.4 11.41 2.13 11.25 0.07 0.27
0.21 0.21 1.24 2.7 11.98 2.20 11.81 0.08 0.29
0.22 0.22 1.36 3.1 12.55 2.27 12.38 0.08 0.30
0.23 0.23 1.49 3.5  13.12 2.34 12.94 0.08 0.31
0.24 0.24 1.62 3.9  13.69 2.40 13.50 0.09 0.33
0.25 0.25 1.76 4.3  14.26 2.47 14.06 0.09 0.34
0.26 0.26 1.90 4.8 14.83 2.53 14.63 0.10 0.36
0.27 0.27 2.05 5.3  15.40 2.60 15.19 0.10 0.37
0.28 0.28 2.21 5.9 15.97 2.66 15.75 0.11 0.39
0.29 0.29 2.37 6.4 16.54 2.73 16.31 0.12 0.41
0.30 0.30 2.53 7.1 17.11 2.79 16.88 0.12 0.42
0.31 0.31 2.70 7.7 17.68 2.85 17.44 0.13 0.44
0.32 0.32 2.88 8.4 18.25 2.91 18.00 0.13 0.45
0.33 0.33 3.06 9.1 18.82 2.97 18.56 0.14 0.47
0.34 0.34 3.25 9.9 19.39 3.03 19.13 0.14 0.48
0.35 0.35 3.45 10.6 19.96 3.09 19.69 0.15 0.50
0.36 0.36 3.65 11.5 20.53 3.15 20.25 0.15 0.51
0.37 0.37 3.85 12.3  21.11 3.21 20.81 0.16 0.53
0.38 0.38 4.06 13.3  21.68 3.26 21.38 0.17 0.55
0.39 0.39 4.28 14.2  22.25 3.32 21.94 0.17 0.56
0.40 0.40 4.50 15.2  22.82 3.38 22.50 0.18 0.58
0.41 0.41 4.73 16.2  23.39 3.43 23.06 0.18 0.59
0.42 0.42 4.96 17.3  23.96 3.49 23.63 0.19 0.61
0.43 0.43 5.20 18.4  24.53 3.54 24.19 0.20 0.63
0.44 0.44 5.45 19.6  25.10 3.60 24.75 0.20 0.64
0 WSEL DEPTH  FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.46 0.46 5.95 22.1 26.24 3.71 25.88 0.21 0.67
0.47 0.47 6.21 23.4 26.81 3.76 26.44 0.22 0.69
0.48 0.48 6.48 24.7 27.38 3.81 27.00 0.23 0.71
0.49 0.49 6.75 26.1 27.95 3.87 27.56 0.23 0.72
0.50 0.50 7.03 27.6  28.52 3.92 28.13 0.24 0.74
0.51 0.51 7.31 29.4 28.54 4.02 28.13 0.25 0.76
0.52 0.52 7.59 31.3  28.56 4.12 28.14 0.26 0.78
0.53 0.53 7.88 33.2  28.58 4.22 28.14 0.28 0.81

RoLlL Curg
[,\MIT
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PC PROGRAM STREAM

SEPTEMBER 1994
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STREET 3 {(BASIN B)
MANNING'S N= .017 SLOPE= .021
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.83 4 9.00 0.00 7 37.63 1.17
2 8.38 0.67 5 37.00 0.50 8  46.00 1.33
3 8.83 0.67 6 37.17 1.17 9 0.00 0.00
0 WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID  VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.57 0.37 0.56 0.00 0.01
0.02 0.02 0.01 0.0 1.14 0.58 1.13 0.01 0.03
0.03 0.03 0.03 0.0 1.71 0.76 1.69 0.01 0.04
0.04 0.04 0.05 0.0 2.28 0.92 2.25 0.01 0.05
0.05 0.05 0.07 0.1 2.85 1.07 2.81 0.02 0.07
0.06 0.06 0.10 0.1 3.42 1.21 3.38 0.02 0.08
0.07 0.07 0.14 0.2 3.99 1.34 3.94 0.03 0.10
0.08 0.08 0.18 0.3 4.56 1.47 4.50 0.03 0.11
0.09 0.09 0.23 0.4 5.13 1.59 5.06 0.04 0.13
0.10 0.10 0.28 0.5 5.70 1.70 5.63 0.05 0.15
0.11 0.11 0.34 0.6 6.27 1.82 6.19 0.05 0.16
0.12 0.12 0.41 0.8 6.84 1.92 6.75 0.06 0.18
0.13 0.13 0.48 1.0 7.42 2.03 7.31 0.06 0.19
0.14 0.14 0.55 1.2 7.99 2.13 7.88 0.07 0.21
0.15 0.15 0.63 1.4 8.56 2.23 8.44 0.08 0.23
0.16 0.16 0.72 1.7 9.13 2.33 9.00 0.08 0.24
0.17 0.17 0.81 2.0 9.70 2.43 9.56 0.09 0.26
0.18 0.18 0.91 2.3 10.27 2.52 10.13 0.10 0.28
0.19 0.19 1.02 2.7 10.84 2.61 10.69 0.11 0.30
0.20 0.20 1.13 3.0 11.41 2.70 11.25 0.11 0.31
0.21 0.21 1.24 3.5 11.98 2.79 11.81 0.12 0.33
0.22 0.22 1.36 3.9 12.55 2.88 12.38 0.13 0.35
0.23 0.23 1.49 4.4 13.12 2.97 12.94 0.14 0.37
0.24 0.24 1.62 4.9 13.69 3.05 13.50 0.14 0.38
0.25 0.25 1.76 5.5 14.26 3.14 14.06 0.15 0.40
0.26 0.26 1.90 6.1 14.83 3.22 14.63 0.16 0.42
0.27 0.27 2.05 6.8 15.40 3.30 15.19 0.17 0.44
0.28 0.28 2.21 7.5  15.97 3.38 15.75 0.18 0.46
0.29 0.29 2.37 8.2 16.54 3.46 16.31 0.19 0.48
0.30 0.30 2.53 9.0 17.11 3.54 16 .88 0.19 0.49
0.31 0.31 2.70 9.8 17.68 3.62 17 .44 0.20 0.51
0.32 0.32 2.88 10.7  18.25 3.70 18.00 0.21 0.53
0.33 0.33 3.06 11.6  18.82 3.78 18,56 0.22 0.55
0.34 0.34 3.25 12.5 19.39 3.85 19.13 0.23 o5y oLt CURE  Limy
0.35 0.35 3.45 13.5 19.96 3.93 19.69 0.24 0.59
0.36 0.36 3.65 14.6  20.53 4.00 20.25 0.25 0.61
0.37 0.37 3.85 15.7  21.11 4.07 20.81 0.26 0.63
0.38 0.38 4.06 16.8 21.68 4.15 21.38 0.27 0.65
0.39 0.39 4.28 18.1  22.25 4.22 21.94 0.28 0.67
0.40 0.40 4.50 19.3  22.82 4.29 22.50 0.29 0.69
0.41 0.41 4.73 20.6  23.39 4.36 23.06 0.30 0.71
0.42 0.42 4.96 22.0 23.96 4.43 23.63 0.31 0.73
0.43 0.43 5.20 23.4 24.53 4.50 24.19 0.32 0.75
0.44 0.44 5.45 24.9  25.10 4.57 24.75 0.32 0.76
O WSEL DEPTH  FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT)  SQ.FT. (CFS)  (FT) (FPS) (FT) (FT) (FT)
0.46 0.46 5.95 28.0 26.24 4.71 25.88 0.34 0.80
0.47 0.47 6.21 29.7 26.81 4.78 26.44 0.35 0.82
0.48 0.48 6.48 31.4 27.38 4.85 27.00 0.36 0.84
0.49 0.49 6.75 33.2 27.95 4.91 27.56 0.37 0.86 CAPACIT
0.50 0.50 7.03 35.0 28.52 4.98 28.13 0.39 0.89 STCEET ¢
0.51 0.51 7.31 37.4 28.54 5.11 28.13 0.41 0.92
0.52 0.52 7.59 39.8  28.56 5.24 28.14 0.43 0.95
0.53 0.53 7.88 42.2  28.58 5.36 28.14 0.45 0.98

B-10



*xkx K PC PROGRAM STREAM SEPTEMBER 1994 *okokokx

STREET 3 (BASIN B) A'\/(fl;dak \/;S{'Q SO{

MANNING'S N= .017 SLOPE= .036
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.83 4 9.00 0.00 7 37.63 1.17
2 8.38 0.67 5 37.00 0.50 8 46.00 1.33
3 8.83 0.67 6 37.17 1.17 9 0.00 0.00
g WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.57 0.48 0.56 0.00 0.01
0.02 0.02 0.01 0.0 1.14 0.76 1.13 0.01 0.03
0.03 0.03 0.03 0.0 1.71 1.00 1.69 0.02 0.05
0.04 0.04 0.05 0.1 2.28 l1.21 2.25 0.02 0.06
0.05 0.05 0.07 0.1 2.85 1.40 2.81 0.03 0.08
0.06 0.06 0.10 0.2 3.42 1.59 3.38 0.04 0.10
0.07 0.07 0.14 0.2 3.99 1.76 3.94 0.05 0.12
0.08 0.08 0.18 0.3 4.56 1.92 4.50 0.06 0.14
0.09 0.09 0.23 0.5 5.13 2.08 5.06 0.07 0.16
0.10 0.10 0.28 0.6 5.70 2.23 5.63 0.08 0.18
0.11 0.11 0.34 0.8 6.27 2.38 6.19 0.08 0.20
0.12 0.12 0.41 1.0 6.84 2.52 6.75 0.10 0.22
0.13 0.13 0.48 1.3 7.42 2.66 7.31 0.11 0.24
0.14 0.14 0.55 1.5 7.89 2.79 7.88 0.12 0.26
0.15 0.15 0.63 1.8 8.56 2.92 8.44 0.13 0.28
0.16 0.16 0.72 2.2 9.13 3.05 9.00 0.14 0.30
0.17 0.17 0.81 2.6 9.70 3.18 9.56 0.16 0.33
0.18 0.18 0.91 3.0 10.27 3.30 10.13 0.17 0.35
0.19 0.19 1.02 3.5 10.84 3.42 10.69 0.18 0.37
0.20 0.20 1.13 4.0 11.41 3.54 11.25 0.19 0.39
0.21 0.21 1.24 4.5 11.98 3.66 11.81 0.21 0.42
0.22 0.22 1.36 5.1 12.55 3.77 12.38 0.22 0.44
0.23 0.23 1.49 5.8 13.12 3.89 12.94 0.23 0.46
0.24 0.24 1.62 6.5 13.69 4.00 13.50 0.25 0.49
0.25 0.25 1.76 7.2 14.26 4.11 14.06 0.26 0.51
0.26 0.26 1.90 8.0 14.83 4.22 14.63 0.28 0.54
0.27 0.27 2.05 8.9 15.40 4.32 15.19 0.29 0.56
0.28 0.28 2.21 9.8 15.97 4.43 15.75 0.30 0.58
0.29 0.29 2.37 10.7 16.54 4.54 16.31 0.32 0.61
0.30 0.30 2.53 11.7 17.11 4.64 16.88 0.33 0.63
0.31 0.31 2.70 12.8 17.68 4.74 17.44 0.35 0.66
0.32 0.32 2.88 13.9 18.25 4.84 18.00 0.36 0.68
0.33 0.33 3.06 15.1 18.82 4.94 18.56 0.38 0.71
0.34 0.34 3.25 16.4 19.38 5.04 15.13 0.39 0.73
0.35 0.35 3.45 17.7 19.96 5.14 19.69 0.41 0.76
0.36 0.36 3.65 19.1 20.53 5.24 20.25 0.43 0.79
0.37 0.37 3.85 20.5 21.11 5.34 20.81 0.44 0.81
0.38 0.38 4.06 22.1 21.68 5.43 21.38 0.46 0.84
0.39 0.39 4.28 23.6 22 .25 5.53 21.94 0.47 0.86
0.40 0.40 4.50 25.3 22.82 5.62 22.50 0.49 0.89
0.41 0.41 4.73 27.0 23.39 5.71 23.06 0.51 0.92
0.42 0.42 4.96 28.8 23.96 5.81 23.63 0.52 0.%94
0.43 0.43 5.20 30.7 24.53 5.90 24.19 0.54 0.97
0.44 0.44 5.45 32.6 25.10 5.99 24.75 0.56 1.00
O WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.46 0.46 5.95 36.7 26.24 6.17 25.88 0.59 1.05
0.47 0.47 6.21 38.9 26.81 6.26 26.44 0.61 1.08
0.48 0.48 6.48 41.1 27.38 6.35 27.00 0.63 1.11
0.49 0.49 6.75 43 .4 27.95 6.43 27.56 0.64 1.13
0.50 0.50 7.03 45.9 28.52 6.52 28.13 0.66 1.16
0.51 0.51 7.31 48.9 28.54 6.69 28.13 0.70 1.21
0.52 0.52 7.59 52.1 28.56 6.86 28.14 0.73 1.25
0.53 0.53 7.88 55.3 28.58 7.02 28.14 0.77 1.30

RollL Culk8 Limr
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Analyzer Report

Drainage Structure Analyzer

Pipe Hydraulic Analysis A\/C’HIGLQ l/]S{”&, So {

Date: Monday, July 11, 2005 11:31:07

Shape Circular
Material RC C76-a
Roughness 0.013000
Method Manning
Flow Rate 6.6 cts
Slope 3.600%
Size (Wx T): 18.00 x 2.0000

Qutput Results

Flow Rate 6.6 ctfs
Slope 3.600%

a/b 0.40
Capacity 19.9 cfs
Velocity 10.13 ft/s
Depth 0.59 ft
Critical Depth 0.99 ft

Size (W x T): 18.00 x 2.0000



Analyzer Report

Drainage Structure Analyzer
Pipe Hydraulic Analysis

Date: Monday, July 11,

Shape
Material
Roughness
Method

Flow Rate
Slope

Size (Wx T):

Output Results
Flow Rate
Slope

d/D

Capacity
Velocity

Depth

Critical Depth
Size (W x T):

2005 11:31:41

Circular

RC C76-A
0.013000
Manning

13.2

3.600%

18.00 x 2.0000

13.2

3.600%

0.59

18.9

12.07

0.89

1.35

18.00 x 2.0000

cfs

cfs

cfs
ft/s
ft
ft

B-14
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PC PROGRAM STREAM

A\/(/ﬁCLk VES{‘& SOI

SEPTEMBER 1994

* Kk Kok ok

STREET 3 (BASIN 3)
MANNING'S N= .017 SLOPE= .028
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.83 4 9.00 0.00 7 37.63 1.17
2 8.38 0.67 5 37.00 0.50 8 46.00 1.33
3 8.83 0.67 6 37.17 1.17 9 0.00 0.00
L WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.57 0.42 0.56 0.00 0.01
0.02 0.02 0.01 0.0 1.14 0.67 1.13 0.01 0.03
0.03 0.03 0.03 0.0 1.71 0.88 1.69 0.01 0.04
0.04 0.04 0.05 0.0 2.28 1.07 2.25 0.02 0.06
0.05 0.05 0.07 0.1 2.85 1.24 2.81 0.02 0.07
0.06 0.06 0.10 0.1 3.42 1.40 3.38 0.03 0.09
0.07 0.07 0.14 0.2 3.99 1.55 3.94 0.04 0.11
0.08 0.08 0.18 0.3 4.56 1.69 4.50 0.04 0.12
0.09 0.09 0.23 0.4 5.13 1.83 5.06 0.05 0.14
0.10 0.10 0.28 0.6 5.70 1.97 5.63 0.06 0.16
0.11 0.11 0.34 0.7 6.27 2.10 6.19 0.07 0.18
0.12 0.12 0.41 0.9 6.84 2.22 6.75 0.08 0.20
0.13 0.13 0.48 1.1 7.42 2.34 7.31 0.09 0.22
0.14 0.14 0.55 1.4 7.99 2.46 7.88 0.09 0.23
0.15 0.15 0.63 1.6 8.56 2.58 8.44 0.10 0.25
0.16 0.16 0.72 1.9 9.13 2.69 9.00 0.11 0.27
0.17 0.17 0.81 2.3 9.70 2.80 9.56 0.12 0.29
0.18 0.18 0.91 2.7 10.27 2.91 10.13 0.13 0.31
0.19 0.19 1.02 3.1 10.84 3.02 10.69 0.14 0.33
0.20 0.20 1.13 3.5 11.41 3.12 11.25 0.15 0.35
0.21 0.21 1.24 4.0 11.98 3.23 11.81 0.16 0.37
0.22 0.22 1.36 4.5 12.55 3.33 12.38 0.17 0.39
0.23 0.23 1.49 5.1 13.12 3.43 12.594 0.18 0.41
0.24 0.24 1.62 5.7 13.69 3.53 13.50 0.19 0.43
0.25 0.25 1.76 6.4 14.26 3.62 14.06 0.20 0.45
0.26 0.26 1.90 7.1 14.83 3.72 14.63 0.21 0.47
0.27 0.27 2.05 7.8 15.40 3.81 15.19 0.23 0.50
0.28 0.28 2.21 8.6 15.97 3.91 15.75 0.24 0.52
0.29 0.29 2.37 9.5 16.54 4.00 16.31 0.25 0.54
0.30 0.30 2.53 10.4 17.11 4.09 16.88 0.26 0.56
0.31 0.31 2.70 11.3 17.68 4.18 17.44 0.27 0.58
0.32 0.32 2.88 12.3 18.25 4.27 18.00 0.28 0.60
0.33 0.33 3.06 13.4 18.82 4.36 18.56 0.30 0.63
0.34 0.34 3.25 14.5 19.39 4.45 19.13 0.31 0.65
0.35 0.35 3.45 15.6 19.96 4.53 19.69 0.32 0.67
0.36 0.36 3.65 16.8 20.53 4.62 20.25 0.33 0.69
0.37 0.37 3.85 18.1 21.11 4.71 20.81 0.34 0.71
0.38 0.38 4.06 19.5 21.68 4.79 21.38 0.36 0.74
0.39 0.39 4.28 20.8 22.25 4.87 21.94 0.37 0.76
0.40 0.40 4.50 22.3 22.82 4.96 22.50 0.38 0.78
0.41 0.41 4.73 23.8 23.38 5.04 23.06 0.39 0.80
0.42 0.42 4.96 25.4 23.96 5.12 23.63 0.41 0.83
0.43 0.43 5.20 27.0 24.53 5.20 24.19 0.42 0.85
0.44 0.44 5.45 28.8 25.10 5.28 24.75 0.43 0.87
g WSEL DEPTH FLOW FLOW WETTED FLOW TOPWID VEL ENERGY
INC AREA RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.46 0.46 5.95 32.4 26.24 5.44 25.88 0.46 0.92
0.47 0.47 6.21 34.3 26.81 5.52 26.44 0.47 0.94
0.48 0.48 6.48 36.3 27.38 5.60 27.00 0.49 0.97
0.49 0.49 6.75 38.3 27 .95 5.67 27.56 0.50 0.9%
0.50 0.50 7.03 40.4 28.52 5.75 28.13 0.51 1.01
0.51 0.51 7.31 43.2 28.54 5.90 28.13 0.54 1.05
0.52 0.52 7.59 45.9 28.56 6.05 28.14 0.57 1.08
0.53 0.53 7.88 48.8 28.58 6.19 28.14 0.60 1.13

RoLl CuilB
Lim|IT
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* Kk d kK

PC PROGRAM STREAM

SEPTEMBER 19594

* %k kK

goll Cuk® Limv

ACTUARL Q= 20.5 cf

STREET 3 (BASIN A) A\ltméa V!S'\'K SOﬂ.
MANNING'S N= .017 SLOPE= .022
POINT DIST ELEV POINT DIST ELEV  POINT DIST ELEV
1 0.00 0.83 4 9.00 0.00 7 37.63 1.17
2 8.38 0.67 5 37.00 0.50 8  46.00 1.33
3 8.83 0.67 6 37.17 1.17 9 0.00 0.00
0 WSEL DEPTH  FLOW FLOW WETTED FLOW TOPWID  VEL ENERGY
INC AREA  RATE PER VEL HEAD  HEAD
(FT) (FT) SQ.FT. (CFS)  (FT) (FPS) (FT) (FT) (FT)
0.01 0.01 0.00 0.0 0.57 0.38 0.56 0.00 0.01
0.02 0.02 0.01 0.0 1.14 0.60 1.13 0.01 0.03
0.03 0.03 0.03 0.0 1.71 0.78 1.69 0.01 0.04
0.04 0.04 0.05 0.0 2.28 0.95 2.25 0.01 0.05
0.05 0.05 0.07 0.1 2.85 1.10 2.81 0.02 0.07
0.06 0.06 0.10 0.1 3.42 1.24 3.38 0.02 0.08
0.07 0.07 0.14 0.2 3.99 1.37 3.94 0.03 0.10
0.08 0.08 0.18 0.3 4.56 1.50 4.50 0.04 0.12
0.09 0.09 0.23 0.4 5.13 1.63 5.06 0.04 0.13
0.10 0.10 0.28 0.5 5.70 1.74 5.63 0.05 0.15
0.11 0.11 0.34 0.6 6.27 1.86 6.19 0.05 0.16
0.12 0.12 0.41 0.8 6.84 1.97 6.75 0.06 0.18
0.13 0.13 0.48 1.0 7.42 2.08 7.31 0.07 0.20
0.14 0.14 0.55 1.2 7.99 2.18 7.88 0.07 0.21
0.15 0.15 0.63 1.4 8.56 2.28 8.44 0.08 0.23
0.16 0.16 0.72 1.7 9.13 2.38 9.00 0.09 0.25
0.17 0.17 0.81 2.0 9.70 2.48 9.56 0.10 0.27
0.18 0.18 0.91 2.4 10.27 2.58 10.13 0.10 0.28
0.19 0.19 1.02 2.7 10.84 2.67 10.69 0.11 0.30
0.20 0.20 1.13 3.1 11.41 2.77 11.25 0.12 0.32
0.21 0.21 1.24 3.5 11.98 2.86 11.81 0.13 0.34
0.22 0.22 1.36 4.0 12.55 2.95 12.38 0.14 0.36
0.23 0.23 1.49 4.5 13.12 3.04 12.94 0.14 0.37
0.24 0.24 1.62 5.1 13.69 3.13 13.50 0.15 0.39
0.25 0.25 1.76 5.6 14.26 3.21 14.06 0.16 0.41
0.26 0.26 1.90 6.3 14.83 3.30 14.63 0.17 0.43
0.27 0.27 2.05 6.9 15.40 3.38 15.19 0.18 0.45
0.28 0.28 2.21 7.6 15.97 3.46 15.75 0.19 0.47
0.29 0.29 2.37 8.4 16.54 3.55 16.31 0.20 0.49
0.30 0.30 2.53 9.2 17.11 3.63 16.88 0.20 0.50
0.31 0.31 2.70 10.0 17.68 3.71 17.44 0.21 0.52
0.32 0.32 2.88 10.9  18.25 3.79 18.00 0.22 0.54
0.33 0.33 3.06 11.8 18.82 3.86 18.56 0.23 0.56
0.34 0.34 3.25 12.8  19.39 3.94 19.13 0.24 0.58
0.35 0.35 3.45 13.8 19.96 4.02 19.69 0.25 0.60
0.36 0.36 3.65 14.9  20.53 4.10 20.25 0.26 0.62
0.37 0.37 3.85 16.1 21.11 4.17 20.81 0.27 0.64
0.38 0.38 4.06 17.2  21.68 4.25 21.38 0.28 0.66
0.39 0.39 4.28 18.5 22.25 4.32 21.94 0.29 0.68
0.40 0.40 4.50 19.8 22.82 4.39 22.50 0.30 0.70
0.41 0.41 4.73 21.1  23.39 4.47 23.06 0.31 0.72
0.42 0.42 4.96 22.5 23.96 4.54 23.63 0.32 0.74
0.43 0.43 5.20 24.0 24.53 4.61 24.19 0.33 0.76
0.44 0.44 5.45 25.5  25.10 4.68 24.75 0.34 0.78
0 WSEL DEPTH  FLOW FLOW WETTED FLOW TOPWID  VEL ENERGY
INC AREA  RATE PER VEL HEAD HEAD
(FT) (FT) SQ.FT. (CFS) (FT) (FPS) (FT) (FT) (FT)
0.46 0.46 5.95 28.7 26.24 4.82 25.88 0.36 0.82
0.47 0.47 6.21 30.4 26.81 4.89 26.44 0.37 0.84
0.48 0.48 6.48 32,1 27.38 4.96 27.00 0.38 0.86
0.49 0.49 6.75 34.0 27.95 5.03 27.56 0.39 0.88
0.50 0.50 7.03 35.8  28.52 5.10 28.13 0.40 0.90
0.51 0.51 7.31 38.2 28.54 5.23 28.13 0.42 0.93
0.52 0.52 7.59 40.7 28.56 5.36 28.14 0.45 0.97
0.53 0.53 7.88 43.2  28.58 5.49 28.14 0.47 1.00

STLEET CAPACWY
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