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I. INTRODUCTION

In August 2007, a special use permit was approved for the Talavera Subdivision for a planned
development within Bernalillo County. The proposed development consists of 241acres bounded by
Timmaron West subdivision and Artisco Village to the east, the Amole Arroyo and Westgate Dam to the
south, and properties of Westland to the west. One of the major components for the proposed
development includes creating a Drainage Management Plan to ldent/fy the on-site and off-site grading and
dramage requ:rements

The AMFCA approved Amole-Hubbel Drainage ManagementPlan (Leedshlll Herkenhoff, 1999) identifies
required drainage /mprovements for the Western Albuquerque Metropolitan Area; which directly affect the
planned development area. The proposed site lies within Poweriine Basin, Snow Vista Basin, and Amole
Arroyo Basin as identified in the drainage management plan. In addition, several adjacent developments
have expanded the various site-specific details such as the Timmaron West Subdivision and the recent
Amole Arroyo lmprovements The Talavera Drainage Management Plan will incorporate these drainage
studies and recent/mprovements into the s:te—spec:f ¢ drainage concepts presented herein. The purpose
of the Talavera Subdivision Drainage Management Plan is to obtain approval from AMAFCA and Bernalillo
County in conformance with the special use. permit.

il. HYDROLOGY

The Talavera Subdivision presently receives off-site flows from approximately 770 acres. The Talavera
Subdivision consists of 141 acres within the Powerline Basin ,@3acres within the Snow Vista Basin, and 77
acres within the Amole Arroyo Basin. The majority of the upstream off-site properties are undeveloped
land sloping predominantly southeast towards the Powerline Channel. The downstream off-site properties
lying to the northeast are fully developed including the drainage infrastructure.

The storm water runoff within the Powerline Basin drains eastward with slopes ranging from 3% to 30%.

Under existing conditions the Powerline Basin discharges 501 cfs as documented in the Amole-Hubbel
Drainage Management Plan. These flows drain south in the Powerline Channel to combine with the
Westgate Dam release at the confluence of the Powerline Channel and the Amole Arroyo.

The drainage area located along the northeast corner of the site, Basin T108, lies within the Snow Vista
Basin. Currently temporary ponds on the east property line collect runoff and route through an existing
storm drain and pondmg system within the Timmaron West Subdivision.

The remaining property along the east side of the Powerline Channel lies within the Amo/e Arroyo Basin.

These 77 acres currently drain south along the eastern property line, and discharges into the Amole
Arroyo. In addition, a portion of the Timmaron West Subdivision Unit 5 currently drains into temporary
ponds and will contribute to the flows for the proposed development.

Existing and proposed site hydrological conditions were analyzed and modeled for the 100-year, 6-hour
storm event. The developed conditions model will provide an interim condition analysis the proposed
development projecting a worse case scenario of all the off-site basins. All analysis and calculations
supporting this report are located in Appendix B. Existing condition peak flows and developed condition
peak flows were determined using the Arid-lands Hydrologic Model (AHYMO). -
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ill. PROPOSED DEVELOPED CONDITIONS -

The Talavera Subdivision development consists of a combination of proposed developed conditions and
existing conditions. In the Snow Vista Basin and Amole Arroyo Basin all the adjacent properties are fully
developed, therefore a majority of the infrastructure is currently in place. The Powerline Basin and South
Powerline Basin are mostly undeveloped requiring the interim conditions to be evaluated in addition to the
fully developed conditions. Since the fully developed conditions for the Powerline Channel requires
additional ponding volume within the channel restricting developed flows, the interim conditions will
generate higher peak flow rates and additional sediment loading. Therefore the interim conditions will
govern the design and required drainage improvements.

A Off-Site Drainage

The original drainage management plan for the Powerline Basin required multiple linear detention ponds
restricting the flows rates to 20 cfs. Currently, a single de-sedimentation pond exists immediately upstream
of the proposed Talavera development. The existing de-sedimentation pond currently discharges

- approximately 120cfs during peak stage conditions. The peak flow rate and-volume of water passing are
substantially greater than the original drainage management plan. As such the design will maximize the
ponding volume within the Powerline Channel located in the Talavera property limits, while restricting the
pond volumes to less than 10 ac-ft and water heights to less than 10 ft. The proposed linear ponds will be
designed to maintain the 100-year water surface elevation below the existing grade. By maintaining the
100-year water surface elevation below the existing grade, the proposed ponds will not require levees, the
flooding risks for properties to the east is greatly reduced, and the operational requirements for AMAFCA
will also be reduced. A

In order to achieve the design constraints for the drainage improvements within the Powerline channel, the
proposed discharge flow rate from the Powerline Basin into the Amole Arroyo will need to be increased to
approximately 145 cfs. Currently the Amole Arroyo is designed to accommodate existing flow rates from
the Powerline Basin and portions of the South Powerline Basin. These basins were planned to have
restricted flows rates for developed conditions. Therefore, the existing conditions will have higher peak
flows once developed. The Amole Arroyo at the Blake Road crossing has a designed h ydraulic capacity of
784 cfs in order to accommodate these higher flow rates. The hydrologic analysis was expanded for the
proposed developed conditions to include the outfall for the Westgate Dam, the South Powerline Basin,
and portions of the Amole Arroyo Basin to determine if the increased flow rates from the Powerline Basin
combined with the surrounding basins would remain within the Amole Arroyo capacity limitations. The
developed conditions model projects a peak discharge flow rate of 662 cfs at the Blake Road crossing,
which is well below the design capacity for the Amole Arroyo. (See Basin Map, Figure 2 in Appendix A.)

Powerline Channel Analysis Points

Existing Proposed Future
AP Description Conditions Conditions | Conditions
12 N. Talavera Property line 633.3 cfs | 633.3 cfs | 9434 cfs
13 Powerline Channel Terminus 148.0 cfs 151.2 cfs 89.3 cfs
14 Powerline/Amole Arroyo 422.8 cfs 90.5 cfs 90.5 cfs
14.1 | Del Gado Crossing /'NA ) 618.7 c¢fs | 618.7 cfs

Tk
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1. Developed Conditions Model ‘

The developed conditions model utilized the same basins from the Amole-Hubbel DMP as shown
in Figure 2. The drainage areas within the Talavera Subdivision were subtracted from the original
basins while ensuring the total drainage area remains the same. The off-site drainage basins
10006 thru 10012 will remain in their existing condition continuing to drain along the Powerline
Channel and route through the existing Powerline de-sedimentation basin. These basins utilized
the percentage of developed areas (impervious area) as modeled in the Amole-Hubbel DMP.

Basins 10013 thru 10017are modeled as fully developed and continue to drain in their existing flow
pattern up to the west property line of the Talavera Subdivision. Along the western boundary, the
runoff will be diverted and collected into the four (4) existing arroyos. These four arroyos will be
improved with storm drains and stabilized natural arroyos for open space and sediment transport.
These arroyos will drain into the Powerline Channel and route through strategically located ponds
within the Powerline Channel. '

The impervious areas within Basins 10013 and 10017 were reevaluated for conformance with the
Southwest Area Plan. All areas with slopes greater than 9% were considered undevelopable, and
modeled in their existing conditions. The remaining developable area within these basins will use
a projected maximum density of 3 DU's per acre for impervious area calculations, as required by
the Southwest Area Plan. The slope analysis used a conservative approach, assuming all arroyos
would be replaced with storm drains or hardlined systems, generating additional developable land.

Impervious Percentage Calculations for Basin 10014 thru 10018

A-H 9% New

DMP Talavera* | Channel* | Slope | Developable Basin Impervious™*

Area Area Area Area Area Area Percentage
Basin | acres acres acres acres acres acres
10014 | 55.10 4.95 3.25 19.30 27.60 46.90 19.6%
10015 | 62.46 14.69 10.69 8.25 28.84 37.09 25.9%
10016 | 63.36 14.97 6.15 _12.34 29.89 42.24 23.6%
10017 | 61.44 10.60 4.67 21.77 24.41 46.17 17.6%
10018 | 42.24 23.80 7.18 11.26 0.0 11.26 0.0%

*Area within basin boundary
**Percentage is base on 3 DU per acre of developable area

Off-Site Drainage Improvements
The required drainage improvements will include the following:

e Extending Amole Arroyo shot-crete channel approximately 1700’ from the Blake Road
crossing to the proposed alignment of 118" Street

118" Street

o Constructing stabilize earth channel and storm drain crossing at 118" Street for the
Westgate Dam outfall.

On-Site Drainage

The Talavera development includes drainage areas within the Powerline Basin, Snow Vista Basin, and
Amole Arroyo Basin as defined by the Amole-Hubbel DMP. The drainage areas within the proposed
Talavera Subdivision will collect all storm water within the proposed streets and proposed storm drains. All

w4
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proposed storm water ponds will detain the 100-year, 6-hour storm event discharge at flow rates
equivalent to the existing capacities with the Amole Arroyo, and drain within 96 hours.

1. Powerline Basins

The proposed development located west of the Powerline Basins T101 thru T105, will collect storm
water within localized storm drain networks for each sub-basin and discharge info strategically located
detention ponds within the Powerline Channel. The county approved site plan proposes to grade
stabilized natural channels, aligning with the existing arroyos extending into the adjacent western
properties. These natural channels will accept existing flows in the interim condition until future
development occurs. In the future, these channels will only provide flood relief and convey storm
water collected with the natural channel.

2. Snow Vista Basin

The Talavera Subdivision consists of 23 acres (Basin T108) within the Snow Vista Basin. This portion
of the development will collect all storm water runoff utilizing a local street networks and proposed
storm drains. The storm water will be routed though a local 1 ac-ft pond designed to match the
downstream storm drain and pond capacities. The proposed drainage plan will tie into the existing
facilities within the Timmaron Subdivision Unit 4 in accordance with the Amole-Hubbel Drainage
Management Plan and the Timmaron West Subdivision Unit 4 Drainage Management Plan.

3. Amole Arroyo Basin

The remaining Talavera property on the (east side of the Powerline Channel) includes 77 acres within
the Amole Arroyo Basin. Basins T106 and T107, as shown on the basin map, will collect storm water
in a single storm drain and convey the storm water south towards the Amole Arroyo. The storm drain
will collect runoff from Basin 363 located within the Timmaron West Subdivision Unit 4 development as
detailed in the Drainage Study for Timmaron Unit 3 & 4. These basins will free discharge into the
Amole Arroyo approximately 500’ upstream of the Blake Road crossing.

Table 1: Drainage Basins Land Treatments

Drainage Land Treatment
Area .
Basin (ac) DU Density | A B C D
T101 7.1 21 2.96 0% | 34.1% 34.1% | 31.9%
7102 11.1 23 2.07 0% | 36.7% | 36.7% 26.7%
7103 8.1 35 4.32 0% | 30.8% 30.8% 38.5%
7104 18 43 2.39 0% | 357% 35.7% 28.6%
7105 38.9 130 3.34 0% | 33.1% 33.1% 33.9%
7106 18.12 84 4.64 0% | 30.1% 30.1% 39.9%
7107 55.8 207 3.71 0% | 32.2% 32.2% 35.7%
7108 24.64 52 2.11 0% | 26.3% 25.7% 48.0%
7109 11.74 595 0% | 7.5% 7.5% | 85.0%
-5~

D. MARK GOODWIN & ASSOCIATES



4. On-Site Powerline Channel Drainage Improvements

The drainage improvements required within the Powerline Channel include the following:
o Construction of five (5) linear detention ponds ranging from 5 ac-ft to 8 ac-ft in volume.
e Each linear detention pond will require a controlled storm drain outfall and a shot-crete
overflow werr,
¢ Build a 10 ft. maintenance road along the full length of the Powerline Channe/
»  Build four (4) 36” to 48" storm drain outfalls extending to the western property line.

IV. SEDIMENT TRANSPORT

As detailed above, the Talavera Subdivision development will accept off-site flows from the adjacent
properties to the west. These properties will remain in their existing condition: as such the design will
accommodate the potential sediment loading from these drainage basins. The annual sediment loading
estimates were made using the Modified Universal Loss Equation (MUSLE), as adapted fo the
Albuquerque area in the Design Guide (Mussetter 1994) shown below. Sediment loading calculations are
summarized in Appendix D. :

Yo =C-950,,0,)*K-LS-C-P

Y, =the total sediment yield in tons for the storm event

The sediment analysis utilized the dominant flow rates for the offsite basins to the west. The estimated bed
material transport volumes are summarized in Table 2. The average sediment volumes for each basin
were estimated using the following equation that was taken from the Design Guide: :

Y,, = 0.015%,, +0.0157,, +0.04Y,; +0.08F;, +0.27; + 0.4,

Y =magnitude of the average annual event

Y, = magnitude of the event for the 2-yr, 5-yr, 1 0-yr, 25-yr, and 100-yr storm

The results indicate a relatively low volume of sediment transported within the individual arroyos on an
annual basis. The proposed linear ponds will not be significantly impacted by these sediment volumes. In
addition, the sediment loading will prevent the natural channels proposed within the Talavera Subdivision
from degrading in the interim condition. In the future, the developed flows will be conveyed in storm drains,
greatly reducing the flow rates within the natural channel, and eliminating potential erosion within these
natural channels.

Table 2: Average Annual Sediment Loading

_ Vw Vsed
Basin Ys (tons) | A(acres) | (ac-ft) Ys(t/acres) (yds”3)
10014 43.50 55.10 0.149 0.789 32.22
10015 41.40 . 62.46 0.163 0.663 30.66
10016 28.09 63.36 0.165 0.443 20.81
10017 25.16 61.44 0.160 0.410 18.64
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V. CONCLUSIONS

The Talavera Subdivision Drainage Management Plan provides solutions for the development that
addresses both the projected future development and the interim drainage conditions. The proposed
improvements will also provide future guidance for development within the Powerline Drainage Basin. All
proposed drainage improvements addressed herein will be constructed in accordance with the current

AMAFCA standards. :
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APPENDIX A

BASIN MAPS
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APPENDIX E

SEDIMENT LOADING CALCULATIONS

D. MARK GOODWIN & ASSOCIATES



LS Factors

Basin |Length (ft) | S avg (fU/ft) n LS

10014 2500 5 0.5 2.667

10015 1800 5 0.5 2.263

10016 2000 45 0.4 1.510

10017 1900] 4.3 0.4 1.404

100-yr

Basin Qp (cfs) | Vw (ac-ft) K LS cP Ys (tons) | A (acres) | Ys(Vacres)

10014 73.6 2.41 0.17 2.67 0.4 939.227 55.10 17.045

10015 83.8 2.33 0.17 2.26 0.4 840.991 62.46 13.464

10016 85.1 2.37 0.17 1.51 0.4 571.576 63.36 9.021

10017 82.4 2.29 0.17 1.40 0.4 511.863 61.44 8.331

50-yr

Basin [Qp(cfs) [ Vw(acf)] K LS CP Ys (tons) | A (acres) | Ys(t/acres)

10014 54.88] 1.526 0.17 2.67 0.4 616.953 55.10 11.196

10015 62.52| 1.729 0.17 2.26 0.4 603.937 | 62.46 9.669

10016 63.46] 1.754 0.17 1.51 0.4 409.742 63.36 6.467

10017 61.45] 1.701 0.17 1.40 0.4 367.700 61.44 5.985

25-yr

Basin  |Qp (cfs) | Vw (ac-ft) K LS CcP Ys (tons) | A (acres) | Ys(V/acres)

10014 35.34F 0.989 0.17 2.67 0.4 378.206 55.10 6.863

10015 40.21] 1.121 0.17 2.26 0.4 370.051 62.46 5.924

10016 40.81) 1.137 0.17 1.51 0.4 251.021 63.36 3.962

10017 39.53] 1.103 0.17 1.40 0.4 225.345 61.44 3.668

10-yr

Basin |Qp (cfs) Vw (ac-ft) K LS CP Ys (tons) | A (acres) | Ys(t/acres)

10014 14.57 0.41 0.17 2.67 0.4 140.632 55.10 2.552

10015 16.56] 0.464 0.17 2.26 0.4 137.398 62.46 2.200

10016 16.8{ 0.471 0.17 1.51 0.4 93.222 63.36 1.471

10017 16.28] 0457 0.17 1.40 0.4 83.716 61.44 1.363

S-yr

Basin |Qp (cfs) Vw (ac-ft) K LS cP Ys (tons) | A (acres) | Ys(t/acres)

10014 3.14; 0.088 0.17 2.67 0.4 25.152 55.10 0.456

10015 3.56 0.1 0.17 2.28 0.4 24,596 62.46 0.394

10016 3.61] 0.101 0.17 1.51 0.4 16.637 63.36 0.263

10017 3.50] 0.096 0.17 1.40 0.4 14,773 61.44 0.240
Average Annual Sediment Loading

Basin Ys (tons) | A(acres) | Vw (ac-ft) | Ys(Vacres) | Vsed (yds*3)

10014 43.50] 55.10 0.149] 0.789 32.22

10015 41,40 62.46 0.163] 0.663 30.66

10016 28.09] 63.36 0.165 0.443 20.81

10017 2516 61.44 0.160{ 0.410 18.64




