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Memorandum

717 17th Street, Suite 2750
Denver, CO 80202

United States

T +1.303.771.0900

www.jacobs.com

Subject Hydrology Calculations Project N\ame  ABQ - Inline Baggage System
Attention Ernest Armijo, P.E.

From Lawrence O'Connor

Date January 19, 2022

1. Background

The purpose of this project is to design a centralized baggage system in the northwest portion of the
Albuquerque International Sunport Terminal Building. The site currently consists of impervious concrete
pavement. A new building will be constructed to house most of the baggage equipment, with a roof area
of 19,036 square feet (0.437 acres). The project will replace impervious area with impervious area. No
pervious areas will be added or removed. The project area is shown on the attached drawing CG101.

The pre- and post-construction storm water catchment areas are shown on the attached exhibits EX-01
and EX-02. The storm water in the northwest portion of the Terminal Apron currently flows toward the
catch basin CB-2, approximately 700 feet southwest of the new building. CB-2 also collects storm water
from catch basins further upstream, including CB-1 located 130 feet southwest of the new building, and a
trench drain south of the cooling towers (according to record drawings from previous projects). CB-1 will
collect most storm water from the project area. Any remaining storm water will flow toward CB-2.

The roof of the building will carry storm water into a new roof drain system, which will connect to a new
catch basin at the southwest corner of the building. The pavement along the western edge of the building
will not be covered by roof, and storm water will flow into the new catch basin, which will then flow to CB-
1. The southern and eastern edges of the building will also not be covered by roof, and storm water will
sheet flow over the apron toward the southwest, either into CB-1 or -2. All storm water eventually will lead
to CB-2, as CB-1 is upstream of CB-2. The impact to storm water flow from the construction of this
building is summarized in the calculations below.

2. Calculations

The total area in which drainage patterns will be impacted by construction is 32,918 square feet, as shown
on EX-01 and EX-02. The area was divided based on whether storm water will drain toward CB-1 or bypass
CB-1 during pre- and post-construction conditions. The “Procedure for 40-Acre and Smaller Basins”
provided in the City of Albuquerque Development Process Manual Part 6-2(A) was followed to calculate
pre- and post-construction peak discharge rate. This procedure mainly follows the Rational Method of Q =
C*I*A, in which:

Q = flow rate in cubic feet per second (cfs)

C = runoff coefficient

| = precipitation intensity in inches per hour (in./hr)
A = catchment area in acres

ABQ Hydrology Calcs
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Hydrology Calculations

The Sunport is located in Albuguerque Precipitation Zone 2. Since the area is impervious, the Land
Treatment is type D (runoff coefficient of approximately 0.90). According to Table 6.2.14 of the manual,
the 100-year peak discharge is 4.34 cfs/acre, assuming a minimum time of concentration of 12 minutes
and precipitation intensity of approximately 4.81 in./hr.

2.1 Pre-Construction Calculations

The pre-construction catchment area for CB-1 is approximately 26,410 square feet (0.6063 acres). This
includes the eastern half of the project area and area surrounding the cooling towers (Areas 1 and 2 on
EX-01). This results in an existing peak discharge rate of 2.63 cfs toward CB-1:

Q = (peak discharge)*(area)
= (4.34 cfs/acre)*(0.6063 acres)
=2.63 cfs

Storm water in the remaining 6,508 square feet of pavement will bypass CB-1 and sheet-flow over the
apron toward CB-2 (Areas 3 and 4 on EX-01). Area 3 is 5,142 square feet (0.118 acres) and the discharge
rate of water is 0.51 cfs flowing over the apron north of CB-1:

Q = (4.34 cfs/acre)*(0.118 acres)
=0.51 cfs

Area 4 is 1,366 square feet (0.0314 acres) and the discharge rate of water is 0.14 cfs flowing over the
apron south of CB-1:

Q = (4.34 cfs/acre)*(0.0314 acres)
=0.14 cfs
2.2 Post-Construction Calculations

The post-construction catchment area for CB-1 is approximately 29,968 square feet (0.688 acres), 3,558
square feet greater than the pre-construction catchment area. The catchment area increased due to the
roof area of the new baggage building. The roof area will include a drainage system consisting of a roof
drain and overflow drain. The roof drain will connect to a new catch basin at the southwest corner of the
building. In addition to the roof drain, the new catch basin will accept flows from the pavement area along
the western edge of the building (excluding the area below the cooling towers, which is served by the
separate trench drain) and water from the overflow drains.

CB-1 will accept flows from the new catch basin, area surrounding the cooling towers, pavement area
along the southern edge of the new building, and water from the roof overflow drains. It is assumed all

water from Areas 1 to 4 on EX-02 will flow toward CB-1.

Along the eastern edge of the new building (Area 5 on EX-02), the pavement will be sloped away from
both the new building and existing Terminal Building to prevent storm water from flowing into either
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Hydrology Calculations

building. This area, which mostly drains to CB-1 in pre-construction conditions, will now drain toward the
south, with flows bypassing CB-1 and ultimately being captured by CB-2. As CB-1 and CB-2 are connected
by an underground pipe, there would be a negligible difference in flows to the drainage system. Refer to
EX-02 for approximate new flow path.

The catchment areas for the cooling towers, western edge of the new building, new building roof area, and
southern edge of the new building (Areas 1 to 4 on EX-02) total to approximately 29,968 square feet
(0.688 acres). This results in a total discharge rate of 2.99 cfs toward CB-1:

Q = (4.34 cfs/acre)*(0.688 acres)
=2.99 cfs

The total discharge rate of water toward CB-1 is 2.99 cfs, 0.36 cfs greater than the pre-construction
calculations. Even though the flow toward CB-1 has increased, the flow bypassing CB-1 has also decreased
overall. The discharge rate of water over the apron north of CB-1 (formerly Area 3 on EX-01) is now O cfs
due to water being redirected toward CB-1. The discharge rate of water over the apron south of CB-1
(formerly Area 4 on EX-01) has increased to 0.29 cfs due to the regrading of the eastern edge of the new
building (now Area 5 on EX-02, which is 2,950 square feet, or 0.0677 acres):

Q = (4.34 cfs/acre)*(0.0677 acres)

=0.29 cfs
The flow over the apron north of CB-1 has decreased by 0.51 cfs, while flow over the apron south of CB-1
has increased by 0.15 cfs. When the flows toward CB-1 and bypassing CB-1 are added together, for both
the pre- and post-construction conditions, they total the same amount of 3.28 cfs:

Q = (CB-1 subcatchment area flow) + (CB-1 bypass flow)

Pre-construction Post-construction
=2.63+0.51+0.14cfs = 299+ 0 + 0.29 cfs

=3.28 cfs
23 Roof Drain Design

The International Plumbing Code was used to determine the roof drain pipe size. The roof drain will have
capacity for a storm of up to 2 in./hr intensity (100-year, 1-hour storm), while the overflow drains will
collect water during storms with higher intensity and drain water onto the pavement outside the building.
The roof drain will carry a maximum discharge rate of 0.787 cfs directly into the new catch basin, while the
overflow drains will carry the remaining water onto the pavement:

Q=(0.90)*(2 in./hr)*(0.4370 acres) = 0.787 cfs
The discharge rate of 0.787 cfs was converted to gallons per minute (gpm). This resulted in a rate of 353
gpm, which requires a minimum pipe size of 8" and slope of 1/16" per foot according to Table 1106.2

from the International Plumbing Code:

ABQ Hydrology Calcs 3
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Q= (0.787 cfs)*(7.48 gal/cf)*(60 s/min) = 353 gpm

TABLE 1106.2
STORM DRAIN PIPE SIZING

Memorandum

Hydrology Calculations

PIPE SIZE CAPACITY (gpm)
(inches) VERTICAL DRAIN _ _ SLOPE OF HORIZONT?L.DRAIN _
¢ inch per foot Ig inch per foot 1y inch per foot 1, inch per foot

2 34 15 22 31 44
3 87 39 55 79 111
4 180 81 115 163 231
5 311 117 165 234 331
6 538 243 344 487 689
8 1,117 505 714 1,010 1.429

10 2,050 927 1,311 1,855 2,623
12 3,272 1,480 2,093 2,960 4,187
15 5.543 2,508 3.546 5,016 7.093

For SL: I inch =254 mm. 1 foot =304.8 mm. 1 gallon per minute = 3.785 L/m.

The 8" roof drain will connect to the new catch basin at the southwest corner of the building. In addition to
the roof drain, the new catch basin will be designed to accept flows from the pavement area along the
western edge of the building (excluding the area below the cooling towers, which is served by the separate
trench drain), and all water from the roof during higher-intensity storms.

The roof of the new building is approximately 19,036 square feet (0.4370 acres), while the pavement
along the western edge of the building is 1,302 square feet (0.0299 acres), for a total of 0.4669 acres.
This results in a total peak discharge rate of 2.03 cfs from the new catch basin for a storm with 4.81 in./hr

intensity:
Q = (4.34 cfs/acre)*(0.4669 acres)
=2.03 cfs

This discharge rate converts to 911 gpm, which requires a minimum pipe size of 10" and slope of 1/16"
per foot (according to Table 1106.2 above) from the new catch basin to CB-1.

3. Summary

The difference in peak discharge toward CB-1, between pre- and post-construction, is 0.36 cfs. The flow
rate increased due to the roof area of the new baggage building. Even though the storm water flow toward
CB-1 has increased, the bypass flow around CB-1 decreased the same amount of 0.36 cfs — the flow over
the apron north of CB-1 has decreased by 0.51 cfs, while flow over the apron south of CB-1 has increased
by 0.15 cfs. Therefore, the total discharge from the project area will remain the same at 3.28 cfs. It is also
assumed CB-1 will have enough capacity to accept the additional flow, although drainage software was
not used to evaluate the capacity — as CB-1 and CB-2 are connected by an underground pipe, and all
storm water from the project area ultimately is captured by CB-2, there would be a negligible difference in
flows to the drainage system.

ABQ Hydrology Calcs
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