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INTRODUCTION AND SITE LOCATION

This Drainage Report addresses the drainage plan for the vacant tracts at Ventana Square.
Ventana Square is located northeast of the intersection of Paseo del Norte and Universe
Boulevard in far northwest Albuquerque. Tracts H-1, H-2, H-3, H-4, and H-12 were
developed between 2000 and 2005. This report specifically addresses the drainage plan
and analysis for Tracts H-5A, H-6A, H-6B, H-7A, H-8A, H-9A, H-10, and H-11.

METHODOLOGY

The drainage analysis for these tracts is in accordance with Chapter 6 of the City of
Albuquerque DPM, Effective June 8, 2020, entitled “Drainage, Flood Control, and
Erosion Control”. Ventana Square is located in Zone 1. The design storm to determine
the peak flows for the site is the 100-year, 6-hour storm, which is 2.17 inches. Whereas,
the design storm to determine the runoff volume for the site is the 100-year, 10-day
storm, which is 3.90 inches. Hydraulic analyses of the drainage channel were completed
for this report.

EXISTING DRAINAGE CONDITIONS

INTRODUCTION

This report addresses the remaining vacant tracts within the Ventana Square
development. Five of the commercial tracts between Paradise Boulevard and Paseo del
Norte were developed between 2000 and 2005. The tracts that are developed followed the
Conceptual Grading and Drainage Plan for Ventana Square at Ventana Ranch, Tracts G
and H dated June 12, 2000. The Ventana Square Conceptual Grading and Drainage Plan
followed recommendations in the “Las Ventanas Subdivison Drainage Master Plan”,
dated October 1995. Please refer to Appendix A for excerpts from previous drainage
reports and information.

Runoff from four of these tracts that front Paradise Boulevard are collected in a storm
drain that drains north to the Las Ventanas Dam. Whereas, runoff from Tract H-12,
which is a Storage Unit complex, drains to the south to an asphalt channel that is located
within a 25-foot-wide drainage easement. The asphalt channel discharges to a retention
pond directly east of the storage unit tract. This retention pond also collects runoff from a
portion of the Vittoria Subdivision. This retention pond has a Drainage Covenant that
identifies the owner and entity responsible for maintenance. According to the Upper
Piedras Marcadas Watershed Drainage and Water Quality Management Plan, dated April
2017, by AMAFCA, this retention pond will be discharged through a series of storm
drains and detention ponds to Unser Boulevard and then north to the Calabacillas Arroyo.

The FEMA Flood Insurance Rate Map Number 35001C0103H, effective date August 16,
2012, shown in Figure 1, indicates the presence of a Zone X flood hazard zone on the

site. Zone X is an area in the 500-year flood or areas less than 1-foot deep 100-year
flood.



ON-SITE FLOWS

The remaining undeveloped tracts plus Tract H-12 of Ventana Square were divided into
six drainage basins (refer to Exhibit 1, Drainage Basin Map). Also, two additional
drainage basins, one for the pond and one for the portion of Vittoria Subdivision that
drains to the pond, were delineated to account for all of the basins that drain into the
existing retention pond east of Ventana Square.

Basin 100 includes the existing retention pond. Basin 101, located on the south end of
Tract H-12, includes the existing asphalt channel that conveys a total of 49.81 CFS from
Tract H-12 and the remaining vacant tracts in Ventana Square to the existing retention
pond. Basin 200 includes the area of Vittoria Subdivision that drains 40.78 CFS to the
existing retention pond via a storm drain system at the northeast corner of the pond.
Basins 301 and 302 include the Ventana Ranch Storage Units (Tract H-12) that drain to
the asphalt channel that discharges to the retention pond. Basin 301 discharges 11.53 CFS
to the asphalt channel through an opening in the perimeter wall. Basin 302 accepts offsite
flows from Basin 303 of 4.97 CFS through the perimeter wall. Basin 303 includes
portions of Tracts H-5A, H-6B, and H-9A. The total peak flow discharging through an
opening in the perimeter wall to the asphalt channel from Basins 302 and 303 is 13.09
CFS. Basin 400 includes the remainder of the undeveloped Ventana Square tracts. These
tracts include a portion of Tract H-5A, Tract H-6A, a portion of Tract H-6B, H-7A, H-
8A, a portion of Tract H-9A, H-10, and H-11. The total runoff from Basin 400 is 24.08
CFS. Basin 500, which includes the northern portion of Tract H-5A, drains a total of 2.32
CFS north to be collected by a storm drain system that discharges to the Las Ventanas
Dam north of Ventana Square. See Appendix B for hydrologic calculations.

The existing retention pond accepts runoff from basins 100 through 400. The total 100-
year, 10-day volume reaching the existing retention pond is 5.10 acre-feet. The volume of
the existing retention pond was calculated based on the topographic survey. The 100-
year, 10-day water surface elevation of the existing retention pond is 5411.99. The top
elevation of the retention pond is 5412.50, which results in a freeboard of 0.50 feet. Table
1 shows the existing conditions hydrology results.

Table 1 Existing Drainage Conditions

BASIN Area 100yr-6hr 100yr-10 day Land Treatment
(acres) Peak Flow (cfs)  Runoff Volume (ac-ft)

100 2.16 4.67 0.13 100%B
101 0.27 1.11 0.09 100%D
200 12.06 40.78 2.54  23%B, 23%C, 54%D
301 2.92 11.53 0.88 5%B, 6%C, 89%D
302 1.97 8.12 0.65 100%D
303 1.73 4.97 0.14 100%A
400 8.39 24.08 0.66 100%A
500 0.81 232 0.06 100%A



DEVELOPED DRAINAGE CONDITIONS

ONSITE FLOWS

The drainage basins for the developed or full buildout conditions are the same as the
drainage basins used for existing conditions. The only difference is that the vacant
commercial tracts in Ventana Square are assumed to have an impervious area of 85% of
the area of each tract.

Basin 100 includes the existing retention pond. Basin 101, located on the south end of
Tract H-12, includes the existing asphalt channel that conveys a total of 58.91 CFS from
Tract H-12 and the developed tracts in Ventana Square to the existing retention pond.
Basin 200 includes the area of Vittoria Subdivision that drains 40.78 CFS to the existing
retention pond via a storm drain system at the northeast corner of the pond. Basins 301
and 302 include the Ventana Ranch Storage Units (Tract H-12) that drain to the asphalt
channel that discharges to the retention pond. Basin 301 discharges 11.53 CFS to the
asphalt channel through an opening in the perimeter wall. Basin 302 accepts offsite flows
from Basin 303 of 6.71 CFS through the perimeter wall. Basin 303 includes portions of
Tracts H-5A, H-6B, and H-9A. The total peak flow discharging through an opening in the
perimeter wall to the asphalt channel from Basins 302 and 303 is 14.83 CFS. Basin 400
includes the remainder of the developed Ventana Square tracts. These tracts include a
portion of Tract H-5A, Tract H-6A, a portion of Tract H-6B, H-7A, H-8A, a portion of
Tract H-9A, H-10, and H-11. The total runoff from Basin 400 is 32.55 CFS. Basin 500,
which includes the northern portion of Tract H-5A, drains a total of 3.14 CFS north to be
collected by a storm drain system that discharges to the Las Ventanas Dam north of
Ventana Square.

The existing retention pond accepts runoff from basins 100 through 400. The total 100-
year, 10-day volume reaching the retention pond is 7.25 acre-feet, which exceeds the
volume of the existing retention pond. So, the existing retention pond will be excavated
to increase the volume. Table 2 shows the developed conditions hydrology results. See
Appendix B for hydrologic calculations.

Table 2 Developed Drainage Conditions

BASIN Area 100yr-6hr 100yr-10 day Land Treatment
(acres) Peak Flow (cfs)  Runoff Volume (ac-ft)

100 2.16 4.67 0.13 100%B
101 0.27 1.11 0.09 100%D
200 12.06 40.78 2.54  23%B, 23%C, 54%D
301 2.92 11.53 0.88 5%B, 6%C, 89%D
302 1.97 8.12 0.65 100%D
303 1.73 6.71 0.50  7.5%B, 7.5%C, 85%D
400 8.39 32.55 245  7.5%B, 7.5%C, 85%D
500 0.81 3.14 0.24  7.5%B, 7.5%C, 85%D






DRAINAGE IMPROVEMENT PLAN

Description

The development of the remainder of Ventana Square will require the construction of
drainage improvements (refer to Exhibit 2 for the Drainage Improvement Plan). As noted
in the previous section, the existing retention pond needs to be excavated to store the 100-
year, 10-day volume for the full buildout condition. As shown on Exhibit 2, the retention
pond will be excavated one foot deeper and the pond will be excavated to the west
without expanding the pond foot print. The 100-year, 10-day volume in the pond after
excavation is complete will be 7.25 acre-feet. The 100-year water surface elevation will
be 5411.27 resulting in a freeboard of 1.23 feet to the top of the pond. The total
impervious area draining to the retention pond from basins 100 through 400 is 19.95
acres. The first flush volume during a 0.42-inch storm is 0.698 acre-feet. The water
surface elevation of the first flush volume at full buildout will be 0.80 feet.

The existing asphalt channel in Basin 101 along the south property line of Tract H-12
located in a 25-foot-wide drainage easement will be replaced with a concrete channel, as
shown on Exhibit 2. The existing asphalt channel is eroding on the east end near the
entrance to the retention pond. So, the asphalt channel will be removed and replaced with
a concrete channel. The concrete channel will be 10-feet-wide with 2-foot-tall vertical
walls. The concrete channel will be continued on the west slope of the pond and buried 3
feet below the pond bottom. A 15-foot by 20-foot Type L riprap pad will be placed at the
end of the concrete channel in the bottom of the pond. The riprap pad will be 18 inches
deep and placed over a 12-inch-deep type 2 granular bedding.

Channel Hydraulic Analysis

A hydraulic analysis of the concrete channel was completed. The concrete channel has a
ten-foot-wide bottom and vertical walls. A Manning’s Roughness Factor of 0.013 was
used for the concrete channel. The minimum freeboard in the channel is 1.292 feet. At the
outlet of the channel into the pond will be a 15-foot-wide by 20-foot-long riprap pad over
a granular base. The type L riprap pad will be 18 inches thick. And the Type II granular
base will be 12 inches thick. Exhibit 2 shows the plan view and detail of the concrete
channel. See Table 3 for the channel hydraulics and Appendix C for the hydraulic
calculations.

Table 3 Concrete Channel Hydraulics

Location Peak Flow Slope Depth Velocity Froude

(cfs) (ft/ft) (ft) (ft/sec) Number
West End of Channel 32.55 0.01 0.489 6.66 1.68
Middle of Channel 47.38 0.01 0.618 7.67 1.72
East End of Channel at Pond 58.91 0.01 0.708 8.32 1.74
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The main reasons for the difference in LVDF No. 1 developed flows from the

pADMD are:

> The Las Ventanas drainage scheme maximizes the drainage area into
the pond by diversions of “500” and "600 basins. This has increased
the contributing basin area to over 2 squaré miles from the PMDMP's 1.3
square miles. This correspondingly has reduced the flows going to the

Calabacillas and the Middle Branch Piedras Marcadas.

> The Las Ventanas development scenario is different from that assumed

by the PMDMP.

The differences in the contn‘buting drainage areas are pictured in Figure 5,

- Contributing Basins for Las Ventanas Drainage Facility No. 1.

The two city ponds in Basin 503W and Basin 315B are summarized in Table 3.

Following Table 3 are brief descriptions of flow scenarios for the ponds.

“Table 3
] City Ponds
/s
Drainage” Flowrate Total
J Area " (cfs) Storage Depth
Name (sq mi} in Out (ac-ft) (ft)
:J 503W Pond .034 73 13 1.7 3.5
.Jr(\*'-'g — 315B Pond 047 107 0 4.5 7 3 ace

The city pond in Basin 503W intercepts flows from Basin 502 entering Las
Ventanas just south of the northwest corner of the subdivision. This pond reduces

flows from 73 cfs to 13 cfs.

L VOmp

HYDROWGMT19200WENTANAL AP T-7/10/55 24

gl | &

‘ BOHANNAN-HUSTON INC.
EMGNEERS * PLANNERS « PHOTOGAAMRM ETRISTS - SURYEYORS - LANGSCAFE AAGHTECTS

ALAUQUERQUE LAS CRUCES SANTA FE

lﬂ-ﬂ-‘ H




The city pond proposed for Basin 315B is a temporary retention pond because
there is no existing storm drain into which these flows can be discharged. As long as
it is a temporary retention pond, maintenance will be the responsibility of the property
owner. The pond may be reconstructed into detention or eliminated when
downstream improvements or capacity become available. As a detention pond, flows

are reduced from 107 cfs to 39 cfs, which approximates the existing condition

flowrates,
6.5 Synopsis of Developed Flow

The following is a synopsis of the flow patterns for Las Ventanas:

> Waest Branch Calabacillas Diversion System: Basins 502, 503W, 503M,
S504E, and 316NW are routed to LVDF No. 1 via the West Branch
Calabacillas Diversion Channei, 316NE is added to these flows, and the
sum is discharged into LVDF No. 1 from the northwest.

> North Branch Piedras Marcadas System: Basins 501, S04W, 319A,
3198, 318A, 318B, 317A, and 3165W are routed via Tributary A,
Tributary B, and the North Branch Piedras Marcadas Channel. Basins
601, 602, and 317A are routed as street flows to the North Branch

Piedras Marcadas Channel and summed. The combined flows are

summed with 316SE and discharged from the channel into LVDF No. 1
from the west,

= Basin 320 discharges to LVDF No. 2 in the east of Basin 320. Facifity
No. 2's discharges are added to the same pipe that outfalls from LVDF
No. 1. Basin 505 is also added to this pipe as it exits Las Ventanas at
the northeast corner of the property. The sum of the flows are conveyed
to the West Branch of the Calabacillas.

»
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- Basins 503E, 314BS, and 315B discharge in directions away from the
routes to Facilities No. 1 and 2. 503E and 314BS exit Las Ventanas
without attenuation although the total discharge from these two basins is
less than the existing, undeveloped discharge from these areas. 315B in

the southeast comer of Las Ventanas is proposed to have a temporary

retention pond until downstream facilities are constructed east of Las
Ventanas., ' '
e T

7.0 RECOMMENDATIONS AND PHASING OF PROPOSED DRAINAGE PLAN

7.1 Introduction

This Drainage Master Plan updates an upstream portion of the PMDMP that
was requested by AMAFCA in 1993 and implements many of the conceptual
improvements proposed in the PMDMP. It provides a plan for accommodating the off-
site and on-site drainage flows in a series of channels, storm drains, and detention
ponds.

By implementing components of the PMDMP and diverting additional basins to
LVDF No. 1, drainage is effectively concentrated within Las Ventanas. The proposed
drainage system lessens the peak flows that would impact the Calabacillas Arroyo and
the Middie Branch of the Piedras Marcadas Arroyo.

A large portion of land will be required to provide locations for drainage
structures that will accommodate increased flows due to full development. It is
anticipated that the largest detention and outfall facilities will be located on the east
edge of Las Ventanas. This area is approximately 80 acres and borders almost the
entire length of the east boundary of the project.
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APPENDIX B
HYDROLOGIC CALCULATIONS



100-YEAR HYDROLOGIC CALCULATIONS

LAND TREATMENT WEIGHTED 100-YEAR PRECIPITATION
BASIN AREA A B Cc D E V (6-hr) | V (6-hr) | V(10-day)| V(10-day) Q
# (acre) (%) (%) (%) (%) (in) (acre-ft) (cu-ft) (acre-ft) (cu-ft) (cfs)
EXISTING CONDITION

100 2.1600 | 0.00 | 100.00| 0.00 0.00 0.73 0.13 5,724 0.13 5,724 4.67

101 0.2700 | 0.00 0.00 0.00 | 100.00 2.24 0.05 2,195 0.09 3,891 1.11

200 12.0600 | 0.00 | 23.00 | 23.00 | 54.00 1.60 1.60 69,869 2.54 110,767 40.78

301 2.9200 | 0.00 5.00 6.00 | 89.00 2.09 0.51 22,122 0.88 38,443 11.53

302 1.9700 | 0.00 0.00 0.00 | 100.00 2.24 0.37 16,018 0.65 28,390 8.12

303 1.7300 | 0.00 0.00 | 100.00| 0.00 0.95 0.14 5,966 0.14 5,966 4.97

400 8.3900 [ 0.00 0.00 | 100.00| 0.00 0.95 0.66 28,933 0.66 28,933 24.08

500 0.8100 [ 0.00 0.00 | 100.00| 0.00 0.95 0.06 2,793 0.06 2,793 2.32
TOTAL RUNOFF 30.31 3.53 153,622 5.16 224,906 97.57

FULL DEVELOPMENT CONDITIONS

100 2.1600 | 0.00 | 100.00| 0.00 0.00 0.73 0.13 5,724 0.13 5,724 4.67

101 0.2700 | 0.00 0.00 0.00 | 100.00 2.24 0.05 2,195 0.09 3,891 1.11

200 12.0600 | 0.00 | 23.00 | 23.00 | 54.00 1.60 1.60 69,869 2.54 110,767 40.78

301 2.9200 | 0.00 5.00 6.00 | 89.00 2.09 0.51 22,122 0.88 38,443 11.53

302 1.9700 | 0.00 0.00 0.00 | 100.00 2.24 0.37 16,018 0.65 28,390 8.12

303 1.7300 | 0.00 7.50 7.50 | 85.00 2.03 0.29 12,748 0.50 21,983 6.71

400 8.3900 [ 0.00 7.50 7.50 | 85.00 2.03 1.42 61,825 2.45 106,610 32.55

500 0.8100 [ 0.00 7.50 7.50 | 85.00 2.03 0.14 5,969 0.24 10,293 3.14
TOTAL RUNOFF 30.31 4.51 196,472 7.49 326,099 | 108.60

EXCESS PRECIP. 0.55 0.73 0.95 2.24 Ei (in)
PEAK DISCHARGE 1.54 2.16 2.87 412 Qri (cfs)
ZONE =1

WEIGHTED E (in) = (Ea)(%A) + (Es)(%B) + (Ec)(%C) + (Ep)(%D)
Ve-r (acre-ft) = (WEIGHTED E)(AREA)/12

Viopay (acre-ft) = Ve.nr + (Ap)(P1opay - Pe-rr)/12
Q (cfs) = (Qra)(Ar) + (Qre)(As) + (Qrc)(Ac) + (Qrp)(Ab)

Pe+r (in.) = 2.17
P2s-r (in.) = 2.49
P1opay (in.) = 3.90




APPENDIX C
HYDRAULIC CALCULATIONS
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VENTANA SQUARE DMP POND VOLUMES
DECEMBER 13, 2020

VITTORIA SUBDIVISION EXISTING RETENTION POND

ELEVATION AREA (SF) INC. VOLUME (CF)CUM. VOLUME (CF) CUM. VOLUME (AC-FT)

5406 4890 0 0 0.0000
5407 18169 11530 11530 0.2647
5408 28690 23430 34959 0.8025
5409 34984 31837 66796 1.5334
5410 45788 40386 107182 2.4606
5411 59962 52875 160057 3.6744

5412 66198 63080 223137 5.1225
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VENTANA SQUARE DMP POND VOLUMES
DECEMBER 18, 2020

VITTORIA SUBDIVISION EXCAVATED RETENTION POND

ELEVATION AREA (SF) INC. VOLUME (CF)CUM. VOLUME (CF) CUM. VOLUME (AC-FT)

5405 36738 0 0 0.0000
5406 40840 38789 38789 0.8905
5407 45320 43080 81869 1.8795
5408 49812 47566 129435 2.9714
5409 54140 51976 181411 4.1646
5410 58418 56279 237690 5.4566
5411 62452 60435 298125 6.8440

5412 66814 64633 362758 8.3278
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