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PURPOSE

The purpose of this report is to provide the drainage management plan for the develop-
ment of the Valero Corner Store, a convenience store and gas station, and a future commercial
building. This plan will be utilized for the development of a 2.91 acre property, to be subdivided
into two tracts by this project (Tract G and Tract H), and developed with all necessary public and
private infrastructure within the site, including the southerly haif-width construction of Calle
Perro. This plan is in accordance with the DPM, Chapter 22, Hydrology Section. The purpose of

this report is to provide the drainage analysis and management plan for the new site.

INTRODUCTION

The subject of this report, as shown on the Exhibit A vicinity map, is a 2.91-acre parcel of
land located on the northwest corner of Unser and McMahon Boulevard. The site appears on
zone atlas page A-11-Z and is currently undeveloped, although storm drainage improvements
have been installed with the northerly half-width improvements of Calle Perro. The property will
be re-platted to create Tract G (.99 AC) for parking and a future commercial building, and Tract H
(1.92 AC) for the convenience store and gas station. As shown on FIRM map 35001C0104G,
the subject property has been determined to be outside the 100- and 500-year floodplains. A
“Master Drainage Study for the Unser/McMahon Area “ was previously done by Bohannan
Huston in July of 2001 and amended November 13, 2001. The drainage report assumes the pro-
ject property (identified in the report as Basin DB5A; Q=10.9 cfs) has free discharge to the storm
drain system within Unser Boulevard. The proposed development was designed to convey flow

in the manner consistent with the assumptions of the referenced report.



Exhibit A- Vicinity Map
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EXISTING CONDITIONS

The project property is undeveloped and bound by Unser Boulevard to the east, McMa-
hon Boulevard to the south, Pifion Verde to the west, and Calle Perro (*half-width” improvements
recently constructed by project # 1002944) to the north. No offsite flows are conveyed onto the
project property. Topography is gently sloping from southwest to northeast with some localized
depressions, ultimately conveying drainage runoff from the property to the curb inlet in Calle

Perro. Discharge for the existing, undeveloped condition is calculated at 5.86 cfs.

PROPOSED CONDITIONS

The site will be graded to accommodate the proposed structures and associated parking
facilities. Although the building within Tract G and its associated parking will be constructed in
the future, the analysis of this report is based on the ultimate build-out condition.

The drainage condition around the site will remain unchanged, with the exception of Calle
Perro, which will be constructed to its full-width configuration draining into the existing curb inlet
at low point near Unser Blvd. Pifion Verde Drive will continue to drain from south to north, cross-
ing Calle Perro at a valley gutter. A high point/water-break in Calle Perro near the Pifion Verde
intersection will preclude flows from being diverted. The proposed driveway connection to Pifion
Verde is located near the high point in the road and is configured to maintain flows within the
road. This report designates the southerly half of Calle Perro as Basin A, which generates 0.87
cfs during the 100-year storm. A water-break in the Calle Perro driveway separates Basin A from
on-site flows.

This project proposes to construct storm drain facilities to convey onsite drainage into the
existing storm drain pipe connecting the curb inlet in Calle Perro to the inlet on Unser Blvd. lo-

cated on the northeast corner of the project property. The proposed facilities will be private and

5



will consist of two drop inlets (single type “D"), 12-inch and 18-inch storm drain pipe, and a 4-foot
manhole at the connection point. Drainage within the site will be conveyed to the proposed inlets
by means of overland flow to curb cuts adjacent to the landscape areas, then by earthen swales
to the two depressions where the drop inlets are proposed. This report designates the tributary
area to the northerly drop inlet as Basin B-1 (developed Q=6.17 cfs), and Basin B-2 as the tribu-
tary area to the southerly drop inlet (developed Q=3.86 cfs). Hydraulic calculations to analyze
proposed inlet grates and pipe sizing, as well as the existing storm drain facilities connecting to

the 66-inch storm drain line in Unser Boulevard, are included in Appendix A of this report.

SUMMARY AND RECOMMENDATIONS

Per the previous drainage report, this site has free discharge into the storm drain system
in Unser Blvd. The proposed improvements will accommodate the proposed development while
maintaining historic drainage patterns and not exceeding the total developed discharge (Q=10.9
cfs) anticipated by the BHI master drainage study. The development of this site is consistent with
the DPM, Chapter 22, Hydrology section. It is recommended this development be approved for

rough grading and Site Plan for Building Permit.



MAP POCKET A

SITE GRADING AND DRAINAGE PLAN
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CALCULATIONS



Weighted E Method

Deleloled [Inllile [l 1in 11 1i u (o Plir0e "el1DTin e
100-Year, 6-Hr 10-Year, 6-Hr 2-Year, 6-Hr 100-Year, 10-Day
Basin Area Area Treatment A Treatment B Treatment C Treatment D [ Weighted E| Volume Flow |Weighted E{ Volume Flow | Weighted E | Volume Flow | Weighted E| Volume Flow
(sf) (acres) % (acres) % (acres) % (acres) % (acres) (ac-ft) cfs (ac-ft) cfs (ac-ft) cfs (ac-ft) cfs
A 8953 0.21 0% 0 0% 0.00 10%| 0.0205533| 90% 0.18 1.872 0.032 0.87 1.160 0.020 0.57 0.660 0.011 0.32 1.872 0.055 0.87
B-1 67224 1.54 0% 0 0% 0.00 25%] 0.3858127| 75% 1.16 1.725 0.222 6.17 1.040 0.134 3.92 0.570 0.073 2.14 1.725 0.364 6.17
B-2 49613 1.14 0% 0] 26% 0.30 25%] 0.2847394| 49% 0.56 1.387 0.132 3.86 0.775 0.074 2.26 0.385 0.037 1.09 1.387 0.200 3.86
Total 125,790 | 2.89 1.90 0.386 10.89 6.75 0.618 10.89
PreCDelelo 1 en 1o on _
100-Year, 6-Hr 10-Year, 6-Hr 2-Year, 6-Hr 100-Year, 10-Day
Basin Area Area Treatment A Treatment B Treatment C Treatment D | Weighted E| Volume Flow |Weighted E| Volume Flow Weighted E | Volume Flow | Weighted E| Volume Flow
(sf) (acres) % (acres) % (acres) % (acres) % (acres) (ac-ft) cfs (ac-ft) cfs (ac-ft) cfs (ac-ft) cfs
Pre Develop 125,790 2.89 0% 0] 100% 2.89 0% 0 0% 0.00 0.670 0.161 5.86 0.220 0.053 2.19 0.010 0.002 0.09 0.670 0.161 5.86
Equations for Weighted E Method:
Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area)
Volume = Weighted D * Total Area
Flow=Qa*Aa+Qb*Ab+ Qc*Ac+ Qd*Ad
Volume (10-day) = V3gq + Ad * (P1gyays - Pago)/ 12 in/ft
Excess ﬂ_‘moinmzo:.m (inches)
Zone 1 100-Year[i0 - Yea| 2 - Year
E, 0.44 0.08 0.00
E, 0.67 0.22 0.01
ES 0.99 0.44 0.12
Eq 1.97 124 | 072
Peak Discharge (cfs/acre
Zone 1 100-Year IO - Yea| 2 - Year
Q. 1.29 0.24 0
Q, 2.03 0.76 0.03
Q. 2.87 1.49 0.47
Qq 437 | 2.89 1.69
12/29/2010

Z:\2010\2010051\Reports\Hydro\2010051 WEIGHT-E



Capacity of a Single ‘D’ Storm Drop Inlets

Capacity of the grate:

L = 40" - 2(2"¢ngs) - 7(*2" middie bars)
=32 1/2"

=2.7083’

W = 25" - 13(%2" middle bars)

=18.5"

=1.54'

Area =2.7083'x 1.54'

=4.18 ft?

Effective Ar= 4.18-4.18 (05 clogging factor)
2.09 ft*2 at the grate

Orifice Equation

Q = CA sart(2gH)

ForH = 0.40 (assumes no ponding in pavement area)
Q = 0.6*2.09*sqrt(2*32.2*0.33)

Q = 6.4 cfs (capacity) >6.17 cfs (max required), therefore OK



Worksheet for Circular Pipe - 12-in

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

1/31/2011 7:16:40 AM

Manning Formula

Normal Depth

0.013
0.01500
12.00
3.86

0.73
0.62
2.05
0.30
0.89
0.83
731
0.01137
6.27
0.61
1.34
1.33
4.69
4.36
0.01174

SuperCritical

0.00
0.00

0.00

0.00
0.00
73.12
Infinity

Bentley Systems, Inc. Haestad Methods SdiwtitisEIdeMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

f/ft
in
ft¥/s

ﬂz

ft/s
ft¥/s
ft/ft

%
%



Worksheet for Circular Pipe - 12-in

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/31/2011 7:16:40 AM

Infinity ft/s
073 ft
0.83 ft

0.01500 ft/ft
0.01137 ft/ft

Bentiey Systems, Inc. Haestad Methods SdhstitieCEBideMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for Circular Pipe - 18-in RCP

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.01000 fuft
Diameter 18.00 in
Discharge 10.89 ft¥ys
Resulits

Normal Depth 129 ft
Flow Area 161 #t?
Wetted Perimeter 3.55
Hydraulic Radius 0.45

Top Width 1.05
Critical Depth 1.26
Percent Full 857 %
Critical Slope 0.01025 ft/ft
Velocity 6.75 ft/s
Velocity Head 071 ft
Specific Energy 199 it
Froude Number 0.96
Maximum Discharge 11.30 ft¥/s
Discharge Full 10.50 ft¥s
Slope Full 0.01075 ft/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 000 ft
Average End Depth Over Rise 000 %
Normal Depth Over Rise 8573 %
Downstream Velocity Infinity  ft/s

Bentley Systems, Inc. Haestad Methods SdbetitioCEldeMaster V8i (SELECTseries 1) [08.11.01.03]

1/30/2011 4:53:00 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Circular Pipe - 18-in RCP

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

1/30/2011 4:53:00 PM

Infinity  ft/s
1.29 ft
1.26 ft

0.01000 ft/ft
0.01025 ft/ft

Bentley Systems, Inc. Haestad Methods Sdisiitie ¥ BidwiMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Earthen (gravel) Swale in Lanscape Area Capacity

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.041
Channel Slope 0.01000 ft/ft
Left Side Slope 3.00 fuft (H:V)
Right Side Slope 3.00 ft/ft (H:V)
Discharge 6.17 ft¥s
Results

Normal Depth 0.97 ft
Flow Area 2.85 ft?
Wetted Perimeter 6.16 ft
Hydraulic Radius 0.46

Top Width 585 ft
Critical Depth 0.77 ft
Critical Slope 0.03619 ft/ft
Velocity 217 ft/s
Velocity Head 0.07 ft
Specific Energy 1.05 ft
Froude Number 0.55

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 t
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 it
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.97 it
Critical Depth 0.77 ft
Channel Slope 0.01000 ft/ft
Critical Slope 0.03619 fuit

Bentley Systems, Inc. Haestad Methods SdbstitieEldeMaster V8i (SELECTseries 1) [08.11.01.03]
1/30/2011 4:43:19 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Scenario: Base

Bentley Systems, Inc. Haestad Methods Solution Bentiey StormCAD V8i
Valero Corner Store, abq - SD Analysis.stc Center [08.11.00.40]
2/22/2011 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Profile Report
Engineering Profile - Profile - 1 (Valero Corner Store, abq - SD

Analysis.stc)
PROPOSED ONSITE
CB-4
PROPOSED- ONSITE Rim: 5,287.10 ft
5,300.00 CB-3 Invert: 5,293.28 ft
Rim: 5,297.71 ft mC;POSED
Invert: 5,295.71 ft /—Rim: 5.297.00 f
¥ Invert: 5,290.38 ft
D
c
2 5,295.00
2
o
o 1
5,290.00
-0+50 0+00 0+50 1400 1+50 O %, 2400
o >
%
%
%
Station (ft)
Bentley Systems, Inc. Haestad Methods Solution Bentley StormCAD V8i
Valero Corner Store, abq - SD Analysis.stc Center [08.11.00.40]
2/22/2011 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Profile Report
Engineering Profile - Profile - 2 (Valero Corner Store, abq - SD

Analysis.stc)
EXIST (CALLE PERRO
530000  cgy | )
Rim: 5,296.10 t BXIST (CALLE PERRO)  PROPOSED
Invert: 5,291.18 ft ' MH-1

Rim: 5,296.02 ft Rim: 5,297.00 ft

ert: 5,290.6V Invert: 5,290.38 ft
i

. . X, EXIST (UNSER BLVD)
CB-5
5,295.00 Rim: 5,296.77 ft

Invert: 5,289.09 ft
OF-6

u Rim: 5,290.00 ft

Invert: 5,288.47 ft

\

CO-139 L \
S0 1: 3904 #_ 1
5,200,00 *7CUlar Pipg _ 142 0014 i

Elevation (ft)

e

in
Concrete | [EXISTING

5,285.00
-0+50 0+00 0+50 1+00 1+50

Station (ft)

Bentley Systems, Inc. Haestad Methods Solution Bentley StormCAD V8i
Valero Corner Store, abq - SD Analysis.stc Center {08.11.00.40]

2/22/2011 27 Siemon Company Drive Suite 200 W Page 1 of 1
Watertown, CT 06795 USA +1-203-755-1666
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APPENDIX B

Pre-Development Basin Map

Post-Development Basin Map
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APPENDIX C

BHI Master Drainage Study Excerpt
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