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Introduction

The purpose of this submittal is to provide a drainage management plan for the proposed Freddy's restaurant located near the
intersection of Coors Blvd. and Central Ave. in Albuquerque, New Mexico.  The site contains approximately 1.45 acres and located within
the Hubbell Plaza Shopping Center. The site lies outside of any flood plains (FIRM Map 35001C0329H).

Existing Conditions

The site is part of an approved drainage plan titled “Coors & Central Shopping Center” (K10-D018). The location is tract D-1 within the
Hubbell Plaza Shopping Center and is currently a detention pond for 5.4 acres of the shopping center.  The site collects all flows from the
5.4 acres via surface flow through a concrete channel located on the west side of the site. The pond holds all flows for a minimum of 2
hours before being discharged through an 8-inch connecting pipe on the east side of the site. A delay timer is used to discharge the pond
through the 8-inch pipe towards the back of a catch basin located on Coors Blvd. and into the street storm drain system. Per the
approved drainage plan calculations, the pond is designed to hold 30,068 cubic feet of runoff and discharge to the Coors storm drain
system at a rate of 1.08 cfs. Flows from the tract directly north are not directed towards the existing pond onsite, these flows are
directed north and away from the subject site and have no impact on the drainage.

Proposed Conditions

The subject site will continue to collect all flows from the offsite area of the shopping center and detain in a subsurface system. Two
detention ponds (Detention Pond 1 and Detention Pond 2) will act as a singular detention pond system with a 12-inch equalizing pipe
connecting the two together. The offsite flows will drain via surface flow through the north driveway aisle and through a curb cut on the
west side of the site where the existing concrete channel lies.  The offsite flows through the 16 ft curb cut will be collected into a Double
D drop inlet that is located in a bio swale on the western side of the site. The offsite flows through the north driveway will be collected in
Detention Pond 2.  All flows from the west side of the building and directly north of the building will be directed towards the bio swale
and into the Double D drop inlet. All other flows from the site will be directed to three Single D drop inlets in the parking lot. The Double
D inlet will interconnect via storm drain with the southern Single D inlet and underground storage system. The two detention ponds will
interconnect via storm drain with the northernmost Single D inlet and the underground storage system.

As runoff volume increases and fills up the underground storage system completely, the interconnecting storm drains, drop inlets and
two detention ponds will act as an equalizing system and allow runoff to be stored in both the detention ponds and on the surface of the
parking lot and bio swale. During the 100-year 6-hour storm, the maximum water surface elevation for the detention system is 5095.75.
This water surface elevation allows 6 inches of ponding depth in the parking lot and 18 inches of ponding in the bio swale and is below
the elevation of the finished floor of the building (5096.40). A 4” cut in the retaining wall of the NE corner of Detention Pond 1 will act as
an emergency overflow to Coors Blvd., assuring that the MWSE will never reach the finished floor elevation. The detention system will
outflow through a 4” orifice plate located in MH-2 and will be sent to a Grindex pump system to outfall towards the existing catch basin
on Coors.

When the maximum water surface elevation is reached; the volume of the detention ponds is 0.37 ac-ft, volume of underground storage
is 0.22 ac-ft, and the volume of surface ponding is 0.22 ac-ft.  This gives a total storage volume of 0.81 ac-ft equivalent to the required
0.81 ac-ft of storage required for developed runoff.  The orifice plate at MH-2 will control the outflow to the required discharge of 1.08
cfs. The detention ponds and underground storage system will capture sediment within the bottom of each respective area; the
detention ponds' outlet will be raised 0.16 ft above the pond bottom to retain the first flush volume of the site.



MAXIMUM CAPACITY OF 12” RCP @ 3.1%

Manning Equation:

Q = (1.49/n)AR^(23)*sqrt(S)
Q = Discharge
n = Manning's roughness coefficient (0.013)
A = Pipe area (0.785 ft2)
R = Hydraulic Radius (0.29 ft)
S = Pipe slope (0.031 ft/ft)

Q = (1.49/0.013) * 0.785 * (0.29)^2/3*sqrt(0.031)
Maximum Q = 6.93 cfs

MAXIMUM CAPACITY OF 12” RCP @ 3.7%

Manning Equation:

Q = (1.49/n)AR^(23)*sqrt(S)
Q = Discharge
n = Manning's roughness coefficient (0.013)
A = Pipe area (0.785 ft2)
R = Hydraulic Radius (0.29 ft)
S = Pipe slope (0.037 ft/ft)

Q = (1.49/0.013) * 0.785 * (0.29)^2/3*sqrt(0.037)
Maximum Q = 7.58 cfs

MAXIMUM CAPACITY OF 24” RCP @ 0.7%

Manning Equation:

Q = (1.49/n)AR^(23)*sqrt(S)
Q = Discharge
n = Manning's roughness coefficient (0.013)
A = Pipe area (3.14 ft2)
R = Hydraulic Radius (0.58 ft)
S = Pipe slope (0.007 ft/ft)

Q = (1.49/0.013) * 3.14 * (0.58)^2/3*sqrt(0.007)
Maximum Q = 20.94 cfs

CAPACITY OF SINGLE D GRATES

L       = 40” - 2(2"ends) - 7(½” middle bars)
= 32 1/2"
=2.7083'

W     = 25" - 13(½” middle bars)
=18.5"
=1.54'

Area = 2.7083' x 1.54'
           =18 ft^2

Effective Area = 4.18- 4.18 (0.5 clogging factor)
                         =2.09 ft^2 at the grate

Orifice Equation:
Q = CA sqrt(2gH)
Q = 0.6*2.09*sqrt(2*32.2*0.5)
Q = 7.12 cfs

CAPACITY OF DOUBLE D GRATE

L       = 80” - 2(2"ends) - 14(½” middle bars) - 6”   
(center piece)

=63"
=5.25'

W     = 25" - 13(½” middle bars)
=18.5"
=1.54'

Area = 5.25' x 1.54'
           =8.09 ft^2

Effective Area = 8.09- 8.09 (0.5 clogging factor)
                         =4.04 ft^2 at the grate

Orifice Equation:
Q = CA sqrt(2gH)
Q = 0.6*4.04*sqrt(2*32.2*1.0)
Q = 19.45 cfs

CURB CUT CAPACITY CALCULATIONS
OFFSITE FLOWS FROM SHOPPING CENTER TO DOUBLE D INLET

Use weir equation:
Q = CL(H)^3/2

Q = discharge (16.77 cfs for offsite flows of Basin 5)
C = coefficient of discharge (2.95)
L = Length of curb cut
H = Height of curb cut (0.5 ft)

16.77 = 2.95 * L * (0.5)^3/2
16.77 = 1.04 * L
L = 16.13 ft, minimum curb cut length

CURB CUT CAPACITY CALCULATIONS

ONSITE FLOWS FROM WEST SIDE OF SITE TO DOUBLE D INLET

Use weir equation:
Q = CL(H)^3/2

Q = discharge (0.85 cfs for onsite flows of Basin 5)
C = coefficient of discharge (2.95)
L = Length of curb cut
H = Height of curb cut (0.5 ft)

0.85 = 2.95 * L * (0.5)^3/2
0.85 = 1.04 * L
L = 0.82 ft, minimum curb cut length

CURB CUT CAPACITY CALCULATIONS

ONSITE/OFFSITE FLOWS TO CURB CUT ENTERING DETENTION POND 2

Use weir equation:
Q = CL(H)^3/2

Q = discharge (1.22 cfs for flows from Basin 4, not including pond area)
C = coefficient of discharge (2.95)
L = Length of curb cut
H = Height of curb cut (0.98 ft)

1.22 = 2.95 * L * (0.98)^3/2
1.22 = 2.86 * L
L = 0.43 ft, minimum curb cut length

ORIFICE PLATE IN MANHOLE 2 CALCULATIONS

Orifice Equation: Q = CA sqrt(2gH)

C = 0.6
A = Orifice Area (ft2)
g = 32.2
H = Depth of water above center of orifice (ft)
Q = Flow (cfs)

Q = CA sqrt(2gH)
1.08 = 0.6 * A * sqrt(2 * 32.2 * 6.25)
1.08 = 12.037 A
A = 0.0897 ft^2

A = pi * r^2
0.0897 = pi *r^2
0.02855 = r^2
r = 0.169 ft
r = 2”
Use 4” dia. orifice plate

FIRST FLUSH VOLUME RETENTION

Depth to be retained = 0.44” per city ordinance
Initial abstractions = 0.1”
Total depth = 0.44” - 0.1” = 0.34” = 0.02833 ft
Total impervious area = 33156.97 ft^2

Total volume = 33156.97 * 0.02833 = 939.34 ft^3

Retain first flush in north detention pond:
Pond Area = 6179 ft^2
Depth to retain = 939.34/6179 = 0.16 ft

STORMCHAMBER VOLUME CALCULATION

Total storage volume required = 0.22 ac-ft
Total # of chambers = 69
Volume per chamber = 0.00172 ac-ft
Volume inside chambers = 0.00172 * 69 = 0.11 ac-ft

Area of chambers and surrounding stone = 0.076 ac
Volume of chambers and surrounding stone = 0.076*6.33 =0.48 ac-ft
Volume of only surrounding stone = 0.48 - 0.11 = 0.37 ac-ft
Volume of 30% voids in stone = 0.37*0.3 = 0.11 ac-ft

Total storage of volume of Stormchamber system = 0.11 + 0.11 = 0.22 ac-ft

MAXIMUM CAPACITY OF EQUALIZING 12” HDPE

Orifice Equation: Q = CA sqrt(2gH)
C = 0.6
A = Orifice Area (0.785 ft^2)
G = 32.2 ft^2/s
H = Depth of water above center of orifice

(2.1 ft)
Q = Flow (cfs)

Q = 0.6 * 0.785 * sqrt(2 * 32.2 * 2.1)
Maximum Q = 5.48 cfs
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