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RESOLUTION 2006-9
ADOPTION OF WEST 1-40 DRAINAGE MANAGEMENT PLAN
MODIFICATIONS 2006
FURTHER MODIFICATIONS OF THE DRAINAGE MANAGEMENT PLAN
AS IT PERTAINS TO THE AREA NORTH OF INTERSTATE 40 WEST OF COORS
BOULEVARD AND SOUTH OF THE PETROGLYPH NATIONAL MONUMENT

WHEREAS, in 1969 the City of Albuquerque purchased Right-of-Way for the sole
purpose of maintaining an alignment for a drainage facility that would outfall to the Rio Grande

at the West Bluff; and

WHEREAS, by Resolution 1975-8, the ALBUQUERUQUE METROPOLITAN
ARRQOYO FLOOD CONTROL AUTHORITY, a political subdivision of the state of New
Mexico, hereinafter called AMAFCA, adopted the Western Albuquerque Metropolitan Area
Drainage Management Plan, acknowledging the City of Albuquerque’s plan for an outfall to the -
Rio Grande and called for the construction of an I-40 Diversion Channel on the north side of I-40 |
from the Rio Grande to a point approximately 1800 feet west of Coors Boulevard in the vicinity

of Estancia/Juniper Street intersection; and

WHEREAS, by Resolution 1994-4, AMAFCA adopted the Amole/Westgate Drainage
Management Plan by Scanlon & Associates and Debra Vaughan-Cleff, which identified capacity
limitations at the Westgate Dam and proposed new dams on the east and west branches of the
Amole Arroyo north of I-40 which would discharge to the proposed 1-40 Diversion Channel; and

WHEREAS, in August of 1995, AMAFCA retained Bohannan-Huston, Inc., to prepare a
Drainage Management Plan for the West I-40 area in order to optimize the use of the West Bluff
Outfall, the Ladera system of dams and the future extension of the I-40 Diversion Channel; and

WHEREAS, in January of 1996, AMAFCA executed an Agreement with the City of
Albuquerque to assume overall responsibility for completion the 1-40 Diversion project,
including Right-of-Way acquisition, construction of the West Bluff Phase IIA Project and
preparation of a drainage management plan for the West Bluff, Amole north of I-40 and Ladera

watersheds; and

WHEREAS, in July of 1999, the AMAFCA Board of Directors adopted the Amole-
Hubbell Drainage Management Plan, prepared by Leedshill-Herkenhoff, Inc., which further
confirmed the need for additional dams on the east and west branches of the Amole Arroyo north
of I-40, discharging to a future West 1-40 Diversion Channel; and

WHEREAS, In January of 2000, after numerous public meetings and discussions with the
major land owners, the AMAFCA Board of Directors concluded that detailed planning efforts
should be limited to the area generally east of the Atrisco Terrace and south and west of
Petroglyph National Monument since consensus could not be reached on the best method to
convey storm water flows originating west of the Petroglyph National Monument to the Ladera
system and West I-40 Diversion Channel; and
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WHEREAS, on June 29, 2000, the AMAFCA Board of Directors adopted Resolution
2000-8 Modifying the West 1-40 Drainage Management Plan (West 140 DMP (2000)) that
identifies regional and local drainage infrastructure within the 1-40 Corridor; and

WHEREAS, the West I-40 DMP (2000) identifies a drainage diversion west of Paseo del
Volcan east to the Rio Grande that serves several purposes at both the regional and local level,
intercepting storm flows from drainage basins north of 1-40 and preventing said flows from

discharging under the interstate; and

WHEREAS, AMAFCA and the New Mexico Department of Transportation have
coordinated drainage, transportation improvements along the north side of Interstate 40, between

Coors Boulevard and Paseo del Volcan; and

WHEREAS, AMAFCA coordinated the plans for the West 1-40 Phase IIl Diversion °
Channel with the New Mexico Department of Transportatlon and has acquired nght—of—way :
necessary for the West I-40 DMP drainage project up to 98™ Street; and

WHEREAS, the New Mexico Department of Transportation coordinated the plans for the
1-40 / Coors Interchange with AMAFCA and has continued to coordinate with AMAFCA on
three successive construction projects associated with the GRIP 1-40 Corridor from Central to
Coors including: I-40 from Central to 98" Street (CN G1313), 1-40 from 98™ Street to Coors (CN
G1323), and the West Central Interchange (I-40 and Paseo del Volcan/Central Ave.) (CN
G4013), collectively known as the New Mexico Department of Transportation’s “GRIP 1-40

PROJECTS”; and

WHEREAS, Westland Development Co. Inc., a majority landowner north of the 1-40, has
retained Bohannan Houston Inc. (BHI) to modify the West 1-40 DMP (2000) to address current
development design in the area. This drainage analysis has been reviewed by AMAFCA which
includes modifications to the original West I-40 DMP (2000) which are technically feasible.
Such document is known as the West I-40 DMP (2006); and

WHEREAS, the West I-40 DMP (2006) has identified trunk storm water diversion
facilities within the GRIP I-40 PROJECTS; and

WHEREAS, the New Mexico Department of Transportation participation in the West I-
40 DMP (2006) facilities will avoid having to extend drainage crossing structures under the
reconstructed I-40 cross-section described in the GRIP I-40 PROJECTS; and

WHEREAS, diverting storm flows into West I-40 DMP (2006) facilities will direct New .
Mexico Department of Transportation storm flows into an existing AMAFCA system of storm
water quality best management practices for storm water treatment, cleaning all debris and trash
from storm water to the maximum extent practicable, before said storm flows enter the Rio
Grande.




NOW THEREFORE. BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
ALBUQUERQUE METROPOLITAN ARROYO FLOOD CONTROL AUTHORITY:

1.

The improvements recommended by the West I-40 Drainage Management Plan 2006,
prepared by Bohannan-Huston, Inc., dated October 26, 2006 are hereby adopted, subject

to the following:

a,

Option 6.A identified in the West I-40 DMP (2000) is the selected option with
conveyance of storm water flows around or through the Petroglyph National
Monument to be determined at a later date. The conveyance of storm water flows
around or through the Atrisco Terrace or Petroglyph National Monument shall be in
general compliance with either Option 2.B or Option 3.C.1 as detailed in said
Drainage Management Plan with regards to detention volumes and allowable flow

rates.

Conveyance of storm water flows within and above the Atrisco Terrace and
Petroglyph National Monument will take into account the said Drainage Management
Plan, Westland Master Plan, the Petroglyph National' Monument General
Management Plan and other planning documents in effect at the time of future

development.

Modifications to the adopted plan may be made as circumstances dictate, but shall be
approved by the AMAFCA Board of Directors.

The Drainage Management Plan utilizes various criteria to establish general project .
priorities from a technical perspective. These do not necessarily reflect the priorities
to be used by the Board of Directors for funding and construction. Specific projects, if
any, will be funded and scheduled by AMAFCA Board action based on evaluation of
public safety needs, cost sharing benefits, orderly development of flood control
infrastructure, overall community needs and regional planning requirements.

The Drainage Management Plan identifies drainage and flood control infrastructure
necessary to provide protection to the community from storm water runoff. The
adoption of this plan does not imply a commitment on the part of AMAFCA Board of
Directors to build any or all of said facilities. Financing and scheduling of
improvements are subject to the availability of public funds and to initiatives by the
private sector.

The adoption of this Resolution modifies Resolution 2000-8 and any other previous
Resolutions or actions by the AMAFCA Board of Directors regarding the area north of I-
40 and west of Coors Boulevard.




PASSED, ADOPTED AND APPROVED this 16™ day of Novertber, 2006.

PN

Tim Eichenberg, Chairman s b - F
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Treasurer
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o The 98t Street and Unser Ponds, required to regulate flows from adjoining developed areas
into the 1-40 diversion system

o The proposed Ladera Dam 5 Arroyo and Ladera Dams and Dam 0. Dam 5 will regulate
flows into the Ladera Dam system while Dam 0 will regulate incoming flows from other areas;

both ultimately drain to the Ladera Golf Course Dam (Ladera Dam 15).

Today existing conveyance structures allow storm water to flow from north to south under the
Intestate. The mainstay of the West 1-40 DMP (BHI, 2000), is to intercept flows and divert them into an [-40
conveyance system thereby protecting areas south (downstream) of the Interstate which have limited
drainage conveyance and storage capacity.

Many options and system modifications regarding the overall drainage system (I-40 conveyance
system) were analyzed given recent changes in downstream infrastructure and to reflect development
since 2000 while working to provide a detailed analysis of routing and detention facilities to optimize
efficiencies in the drainage system. Significant changes to storage elements of the previously adopted
system include:

e Diversion of East Amole watershed basins down the face of the escarpment into Dam 0 of the
L adera Dam system thereby reducing the detention volume and sizes of storm drain along the
length of the 1-40 diversion system

e  Relocation of the East Amole Dam from its historic discharge point eastward, thereby
minimizing construction costs by optimizing storage and providing additional environmental
benefits

o Incorporation of surge ponding requirements in watersheds within future development areas in
the West Amole system

o Addition of the 98t Street Surge Pond to attenuate peak flows emanating from developed
watersheds west of 98t Street below the escarpment and providing a reduced pipe size
required by NMDOT to minimize potential impacts to the 98" Street overpass piles within the
NMDOT right-of-way

e  Addition of a dam at the relocated Paseo del Volcan interchange

o  Provide the opportunity for potential storage within future roadway right-of-way.

P1060232\WRVreports\Finall-40-DMP_Final(R)1.doc 4



These changes enhance the operation of the entire storm drainage system with the goal of reducing

construction costs, and enhancing flood protection for areas unable to effectively drain south of the

Interstate.

II.  METHODOLOGY
Hydrologic modeling was performed using the Arid Lands Hydrologic Model (AHYMO, Aug 97) in

accordance with the City of Albuquerque Development Process Manual Section 22.2. This model requires

inputs for basin area, land freatments related to pervious and impervious area, routing, precipitation, and to

peak.
A. Precipitation
The design storm for this study was the 24-hour, 100-year event. The rainfall parameters
originally came from the Amole-Westgate DMP, and were also used in the West I-40 DMP (BHI,
2000). Both of these studies were approved by AMAFCA. The West I-40 DMP (BHI, 2000) used
three different rainfalls: Amole watershed, Ladera watershed above Dam 12, and Ladera
watershed dam below Dam 12 including the West Bluff. Rainfall depths used are summarized in
Table 1.
Table 1 - Rainfall Depths for Design Storm Events
LADERA WATERSHED LADERA WATERSHED
BELOW DAM 12 AND ABOVE DAM 12
Precip Duration |  AMOLE WATERSHED WEST BLUFF
2yr 1 10yr 100yr 2yr 10yr 100yr 2yr 10yr | 100yr
15 min - . - - - - - - -
Thr 073 | 1.24 1.87 0.76 1.25 1.9 0.69 1.16 1.76
6 hr 095 | 147 2.2 0.96 1.47 2.2 0.93 1.43 2.14
24 hr 115 | 177 2.66 1.15 1.77 2.65 1.13 1.74 2.60
B. Basin Delineation

Orthophoto topographic maps using a 10-foot contour interval, and the Westland Master
Plan were used to adjust basin boundaries created in the previous West 1-40 DMP (BHI, 2000).
Basin boundaries were digitalized in AutoCAD®, and the digital map was used to determine the
sub-basin sizes. Basins originally delineated for the West I-40 DMP were modified to reflect

changes fo existing and proposed land development boundaries where known. Since completion

PA060232WRVreportsiFinall-40-DMP_Final(R)1.doc 5
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of the West I-40 DMP in 2000, significant development has occurred between 98" Street and
Unser Boulevard. The new development includes residential sub-divisions along with new
drainage infrastructure, creating new analysis points for basin delineation in this area. Basins
within developed areas were adjusted to more accurately follow existing drainage paths. Little
development has occurred west of 980 Street with the exception of the 300-acre Cordero Mesa
Business Park, which includes the Tempur Pedic manufacturing facility on Double Eagle Il Road,
and the Shamrock Foods distribution facility currently under construction. In areas without
development, streets and zoning divisions proposed in the Westland Master Plan were used to
define basins as shown in Figure 3. Basins west of the Westland Master Plan area that contribute

to the West Bluff outfall were left as historically found in the 2000 version of the West I-40 DMP.

C. Land Treatments

Land treatments were assigned to sub-basins based on proposed land usage according to
the procedure outlined in the COA Development Process Manual, Section 22.2. Land treatment
percentages were established by land use occurring in a basin relative to the Westland Master
Plan (see Figure 3). The proportion of treatments A, B, and C in undeveloped open areas were
determined from existing Bernalilio County aerial mapping generated by BHI in 2004. Table 2
shows land treatment percentages relative to land use type based on zoning categories. A full list

of land freatments used for each basin is included in the Appendix.

Table 2 - Land Treatments by Land Use Category

Town Industrial
Land Residential Commercial Center Park Parks
Treatment 5.5 du/ac Resort C-1 TC IP PARK/OL
A 0% 0% 0% 0% 0% 5%
B 25% 35% 5% 5% 10% 40%
C 25% 35% 5% 5% 10% 40%
D 50%* 30% 90% 90% 80% 15%

* Includes parks and internal open space

PA060232\WRVeports\Finall-40-DMP_Final(R)1.doc 6
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For areas west of the Westland Master Plan area where no land use designation is

established, a weighted average of overall land use type from the master plan was created. The
West 1-40 DMP (BHI, 2000) assumed 5 dwelling units per acre for areas west of Double Eagle ||
Road {existing Paseo del Volcan). The weighted average method adopted for this update resulted

in a distribution of 14.5% A, 21.6% B, 21.6% C and 42.3% D for the majority of the West Amole
Watershed.

D. Routing

The Muskingum-Cunge method was used for all flow routing, consistent with previous
studies in the area, and in accordance with locally adopted policy. Basin routing was adjusted from
the previous model relative to creation of new conveyance infrastructure and revised basin
boundaries. In areas where future development is not yet formally planned, particularly the West
Amole watershed, open channels were used for routing purposes instead of storm drains. Formal
development plans and design of local conveyance systems may permit other options in the future.

Otherwise, storm drain and detention facilities were modeled consistent with the West I-40 DMP
(BHI, 2000).

Basins west of the Westland Master Plan area were routed through six-foot deep lined
trapezoidal channels with a ten foot wide bottom and 2 to 1 side-slopes. A Manning’s “n" value of
0.022 was applied within all proposed channels to allow for flexibility in future design decisions in
choosing lining types other than concrete. In other areas with defined land uses, reinforced

concrete pipe (RCP) was selected as the most reasonable means of conveyance underground.

Three different routing scenarios were evaluated through the modeling process. The first,
a free discharge scenario, was conducted to determine the necessary facilities to convey the flow
assuming that all development will be allowed free discharge. Reducing the size of the detention

ponds within the |-40 diversion system was the main consideration in this scenario.

The second scenario, an “optimized condition,” was evaluated to help mitigate high peak
flow rates affecting conveyance and detention facilities downstream. Many basins in the
watershed, not yet developed, were planned to construct surge ponds in the future. Within the
hydrologic model, a DIVIDE HYD command was inserted sending 75% of the base hydrograph into

the conveyance system while the remaining 25% peak portion was detained in localized facilities.




The surge pond scenario is intended to embrace the opportunity for sustainable design through the
use of techniques including localized detention ponding and catchments, infiltration basins, multi-
use facilities accepting infrequent saturation, and other innovative means. Table 3 summarizes the

basins for which flows were reduced using a surge pond.

Table 3 - Optimized Basis — Surge Ponds Included

Watershed Basins Affected
WA. 1T WA.2 WA.3, WA 4, WA5, WA.6, WA.7, WA.8, WA.9, WA.10, WA.11,
West Amole WA.12, WA.13, WA.14, WA.16, WA.17, WA.18
EA.1, EA2 EA3 EA4 EA7 EAB8 EAS EA10 EA11, EA12A EA 128,
East Amole EA.13, EA.14,
EA. 15A, EA.15B, EA.17A, EA.17B, EA17C, EA.18
Upper Dam 5 UD.1B, UD.1C, UD.2, UD.5A, UD.6C, UD.5E
Southern ST.2A, ST2B
Terrace

The third and final scenario evaluated carried the surge pond model forward with two
significant adjustments. One adjustment was to relocate the East Amole Dam farther eastward into
basin ST.2. The other change is the proposed relocation of the West Amole Dam, south of its
location in the West I-40 DMP (BHI, 2000), a topographically more suitable site. However, the
West Amole Dam can move farther up the West Amole arroyo to optimize maintenance efficiency
of facilities and development as long as runoff from basins below the dam does not exceed
downstream facility capacity. A minor item accommodated in this model was to allow historic flows
to continue southward under the Inferstate at the East Amole Arroyo and West Amole Arroyo
crossings. These flows serve to fulfill requirements of Section 404 of the Clean Water Act
administered by the Corps of Engineers. Basins EA.1, 2, 3, 4, 17 and a portion of 6 may be

allowed to continue southward under the Interstate and EA 17 will discharge through the East

Amole box culverts.
E. Runoff Flow Concentration - Time to Peak

Time to peak (Tp) values were calculated using the SCS Upland Method as prescribed in

the COA DPM Section 22.2. Specific values for each basin Tp are included in the Appendix.

<]

e
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F. Sediment Bulking

Sediment bulking parameters were originally developed by Mussetter Engineering, Inc.
(MEI), and reported in "Analysis of Existing Conditions Sediment Yields and Detention Dam Trap
Efficiencies, April 1996 (Volume IV)." The ME! study estimated sediment yield, sediment trapping,
and bulking factors for dams in the Ladera system. The results from the ME| study were used in
the West I-40 DMP (BHI, 2000), and have been carried over to this study. A uniform rate of 2.5%

bulking was applied to all developed basins within the study area.

.  HYDROLOGY
This study constitutes an update to the West [-40 DMP (BHI, 2000); therefore existing conditions

hydrology was not considered as it was analyzed previously. This update modeled basins based on
proposed fully-developed conditions in response to changes in the study area already discussed. In
general, runoff will flow from west to east and discharge from the study area at the West Biuff Outfall.
Many of the drainage facilities included in the model do not currently exist but were included as
recommendations to ensure safe and efficient operation of the conveyance system Proposed structures
include the West Amole Dam and coupled Shamrock Channel, the East Amole Surge Pond, the future
Paseo del Volcan detention pond and diversion (basins EA.1 through EA.4), the -40 Storm Drain Diversion
system, the 98! Street Surge Pond, the diversion of flow from East Amole basins into Ladera Dam 0, and
related storm drains required to permit systemic operation. The 118% street pond was modeled as part of
the process but later excluded given the relocated East Amole Dam served to reduce flows previously
requiring this dam as described in the West 1-40 DMP (BHI, 2000). Specifics of developed condition flows,

detention, and conveyance are discussed in the following sections.
A, West Amole Watershed

The discharge point of the West Amole watershed is the proposed West Amole Dam. The
West Amole watershed is approximately 9.5 sq miles in area, all of which drain efficiency to the
proposed dam. Figure 4 shows the proposed conceptual locations of planned facilities. However
the West Amole Dam may be moved up or down the West Amole arroyo to optimize efficiency,
maintenance of facilities, and development in the future. The West Amole watershed's existing

conditions are undeveloped, and no significant master planning exists. Consequently, basins were

P:\060232\WRVreports\Finalll-40-DMP_Final(R)1.doc 1 O
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assumed fo have the land treatment distributions discussed in Section 11.C. The one exception is

the north.

P:A060232\WWR\reports\Finaly-40-DMP_Final(R}1.doc 1 1
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end of the watershed, in a portion of basins WA.1 through 4 and a portion of WA.7 which

encompasses the shooting range and is expected to remain as predominantly open space.

The natural drainage pattern of this area is from the northwest to the south-southeast.
There are five historical playas in the watershed which help attenuate peak flows. These playas
preserved in the developed conditions model are expected to serve as localized ponding within
open space when development occurs. Location and configuration can be modified to optimize
efficiency and maintenance of faciliies and development. In the previous West |-40 DMP (BHI,
2000), the playas were not used to attenuate flow, and were not able to contain much of the
developed flows within the basins. The volume within each playa was below a threshold that
AHYMO recognized as a significant feature. Due to the large amount of runoff from the
surrounding watersheds, the playas were modified by including a weir, helping to attenuate flow
peaks through regulated discharge. Weir calculations for the playas are included in the Appendix.
Under developed conditions, the outlet of the West Amole dam is diverted east through the
Shamrock channel and downstream conveyance to the West 1-40 system east of the Double Eagle

Il interchange (Figure 4). This flow along with local flows from the East Amole watershed ultimately

discharges into the East Amole Surge Pond.
B. East Amole Watershed

The East Amole watershed encompasses approximately 5.5 square miles of area directly
east of the West Amole watershed, and constitutes mesa top that historically drained southward.
In the previous version of the DMP, the East Amole watershed flowed southward into the proposed
East Amole dam located approximately 2,000 feet east of the Double Eagle Il interchange. A new
location for the East Amole dam was selected farther east in an area more suitable for construction
of a large storage pool and dam embankment. The new location is approximately 4,000 feet

farther east of the previous location in basin ST.2.

The relocated East Amole dam now operates as a surge pond and manages flows from
approximately 1.5 square miles of the East Amole Watershed north of and along 1-40 in addition to
the outflow from West Amole Dam. Outflow from the West Amole dam is combined with the runoff

from a portion of the East Amole watershed and discharges into the East Amole Surge Pond. At

 bohanman - Huston.
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present, the only significant development in this area is the existing Tempur-Pedic facility and the

Shamrock Foods facility now under construction, both located with Cordero Mesa Business Park.

The Westland Master Plan extends eastward from just west of the Double Eagle Il Road,
providing a basic land use layout for basins in the East Amole watershed east and west of the
road. Flow is conveyed through channels and pipes along proposed roads within the planned
development. The East Amole Surge Pond ultimately discharges into the 1-40 diversion, which
conveys the outflow through the 98t Street and Unser Dam, to the West Bluff outfall. The following

sub-sections describe specific aspects of watershed management that affect the operation of the

overall West I-40 diversion.
1. Double Eagle Il - Future PDV Diversion
In the previous West I-40 DMP, basins EA.1 through EA.6 flowed southward

through culverts traversing 1-40 and into the West Amole watershed south out of the study
area. To reduce flooding south of I-40, this study diverted these basins into a pipe parallel
to I-40, adding an additional 0.76 square miles to the study area. Runoff from basins EA.1
through EA.3 and the western half of EA 4 is detained in the proposed Paseo del Volcan
interchange surge pond. This surge pond is slated to discharge either into the West Amole
dam or south under the intestate following it's historic route. The Paseo del Volcan surge
pond serves o intercept flows west of the proposed Paseo del Volcan interchange thereby
reducing the flow and impacts to development south of the interstate and permitting

flexibility for ultimate discharge scenarios.
2. EA.11 Diversion to the Ladera Dam System

Flow within the East Amole watershed basins west of the Double Eagle Il roadway
flow eastward through basin EA.11 and are detained in a proposed dam (EA.11 Dam)
located in the southern portion of basin EA.11 and then diverted through a series of storm
drains down the face of the escarpment into the Ladera Dam system. Flows are conveyed
south through basin EA.13 and eastward across the escarpment to the proposed
expansion of Dam 0 as shown in Figure 4. This pipe also intercepts runoff generated in
basin EA.13. By diverting this flow, the existing Ladera system is optimized and pipe sizes

and ponding facilities in the 1-40 system are reduced.

PA060232WiRvreports\Finali-40-DMP_Final(R)1.doc 1 4
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WEST I-40 DRAINAGE MANAGEMENT PLAN (DMP)UPDATE e

C. Open Space Areas

The Open Space (OS basins) area is comprised of the watersheds that lie within the
transition from the developed areas of the upper terrace of the East Amole watershed to the lower
lying watersheds below the escarpment. They are appropriately called Open Space through their
conveyance o the City of Albuquerque by Westland several years ago. These areas are fairly
steep, sloping from west to east and provide a unique geologic window into the soil strata that
comprise the West Mesa above. These areas will remain undeveloped and serve as wildlife
habitat, public use areas, and as a geologic window as viewed from Downtown and areas east of
the Rio Grande. Detention of flows within these areas creates standing water for interim periods,

thereby improving wildlife habitat and enhancing local aquifer recharge.

The Open Space basins were delineated using natural topographic divides. The proposed
extension of Ladera between 0S.4 and 0S.1 serves as the divide for these two basins. According
to their natural flow patterns, 0S.5a, 0S.5b, 0S.1, and OS 4 flow into Upper Dam 5 of the Ladera
system. Open space basin 0S.5 flows into the Southern Terrace watershed system while 0S.6

discharges directly to the relocated East Amole surge pond.
D. Upper Dam 5 Watershed

The Upper Dam 5 watershed includes areas north of the Ladera Dam system that
contribute flow to this series of dams and includes, as a worst case scenario, portions of the
southern extent of Petroglyph National Monument. This Update does not make any
recommendation as to options 2D or 3C.1 of the West -40 DMP (BHI 2000). Part of this area is
planned for residential and commercial development. Basins in this Upper Dam 5 watershed are
denoted with a “UD" prefix. Ladera Dams 6 through 15 were not reanalyzed in this study except as

discussed below, but are included in the AHYMO model.

The AHYMO analysis developed by BHI for the Storm Cloud CLOMR and outlined in the
approved “Amendment No. 1 Stormcloud Subdivision Drainage Report” dated November 10, 2005
was inserted for this revision. This analysis found that under developed conditions, Dams #9, #10,
and #11 were undersized and recommended improvements to Dams #9 and #10. The
recommended improvements include expanding the storage pool of each dam and installing orifice

plates to the primary spillways. The proposed improvements to Dams #3 and #10 would provide 1
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foot of freeboard for each dam and alleviate the need to increase the size of Dam #11. The
drainage report also demonstrated that the dams have adequate capacity to accommodate the
Stormeloud subdivision but that improvements will be required when the basins upstream of the
subdivision are developed. For purposes of this DMP revision, the developed conditions AHYMO
model. which includes the improvements to Dams #9 and #10, was included to allow accurate
modeling of the collective system downstream of Unser Boulevard. However, Dam 12 may
require expansion in the future to accommodate fully developed conditions. Additional analysis
may be necessary to assess interim conditions and determine the point of which expansion of Dam

12 is needed. Dam 12 has sufficient capacity for current existing conditions.

Initial flows into Dam 0 include 0S.1 and OS.4 and flow diverted from portions of the East
Amole watershed as previously described. The pond outflow is routed through basin UD.1b and
into the rest of the Ladera system. Runoff from basins UD.2, UD.3, and UD.4 were evenly divided

into the dams directly downstream. Two significant adjustments to the previous model are

described below.
1. Improved Dam 0

Dam 0 was included in the previous West I-40 DMP (BHI 2000) and is part of the
Ladera system. Dam O currently acts as a diversion for flow into the Ladera system, but is
not large enough to detain runoff or significantly attenuate flow. This study proposes
enlarging Dam 0 to manage runoff from basins UD.1¢, 0S.1, 0S4, which have a
combined area of approximately 0.59 sqg. miles. It will also accept flow from the East
Amole watershed as described above. The enlargement of Dam 0 to detain approximately
30 acre-feet of runoff enables effective operation of the entire West 1-40 diversion system
once the diversion from the EA.11 pond is completed and flows from on top of the

escarpment are conveyed eastward.
2. Petroglyph Diversion
The West I-40 DMP included an option to divert flow around the Petroglyph

National Park into the Dam 5 arroyo. To create a conservative model, the Petroglyph
diversion from the West I-40 DMP was included in this study. This ensures that effective

operation of the downstream system does not get undersized by excluding the Petroglyph
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Diversion. The diveréion empties into basin UD.5a and runs through the escarpment into
the Dam 5 Arroyo. The opportunity to allow developed flows to cross the Petroglyph
Monument in the future exists. There were provisions made in the West 1-40 DMP (BHI,
2000) that allowed flows from this area to continue through the Petroglyph National
Monument similar to historic conditions. Alternative 2D shows a conveyance scenario that
intercepts the Dam 5 arroyo. This Update does not make any recommendation as to

Option 2D or 3C.1 of the West I-40 DMP (BHI, 2000).

E. Southern Terrace Watershed

The Southern Terrace watershed (ST basins) extends from the eastern edge of the East
Amole watershed and parallels 1-40 below the Ladera Dam system. Covering approximately 2.1
square miles, it terminates at the east end of the study area. This watershed includes areas with
existing and planned devélopment and accepts runoff from open space basin 0S.5. Flow within

this area is allowed free-discharge directly to the 1-40 diversion system.

1. Dam 5 Diversion

The Dam 5 diversion is proposed in the West |-40 DMP under adopted Option 6a.
ltis included in this analysis to ensure that I-40 facilities are conservatively modeled as
previously discussed. The Dam 5 diversion allows 65 cfs of the peak of the hydrograph to
discharge under 98t street through the existing principle spillway and discharge into Dam
6. The rest of the Dam 5 outflow is directed down 98t Street in a proposed 72-inch storm
drain which discharges into the West I-40 diversion system. In the previous West 1-40
DMP (BHI, 2000), a pond was proposed north of the 98th Street interchange to intercept
the 72-inch storm drain. This pond is no longer necessary, due to the proposed East
Amole Surge Pond and Improved Dam 0. However, the 98t Street Surge Pond located
within the interchange is required to reduce peak discharge rates in the storm drain main

given constraints in the capacity of the system downstream at the Unser pond location.

2. Unser Pond

The Unser Pond accepts local flows from sub-basins ST.8, ST. 9, 8T.10, ST 12,
and the West |1-40 diversion. This facility serves to attenuate the peak flow from the

adjacent basins, and reduces the later hydrograph peak carried by the diversion system.

%@E@%Eﬁﬁ@@g@ A %ﬁéﬁgé@gﬁ;
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Basins ST.8, ST.9, ST.10, and ST.12 are developed residential sub-divisions. Basin
ST.10is divided into three subbasins, ST.10a, ST.10b, and ST.10c. Only ST.10c flows
into the Unser Dam while subbasins ST.10a and ST.10b discharge through a storm drain

under Unser Blvd. and into the Parkway, and Hanover Storm Drain systems respectively.

3 East of Unser Blvd.

Land east of Unser Blvd. is already developed and has been previously modeled
by Wilson & Company as part of the design for the recent extension of the 1-40 channel to
Unser Blvd. This section of the current model was inserted to incorporate changes to the
routing scenario. This includes routing of flows from Ladera Drive collected from basins
; south of Ladera, east of Unser and north of the interstate. A portion of basin ST.10, basins
ST.10a and ST.10b, west of Unser is routed through the Parkway Channel and into an 84-
inch pipe which discharges into the West I-40 channel terminating at the West Bluff outfall.

IV.  MODELING RESULTS

Three model scenarios, free discharge, optimized with surge ponds, and a revised optimized model
reflecting the relocated East Amole Dam showed differences in conveyance and detention facility sizes. A
description of the three modeling scenarios and summary tables showing the differences are shown below.

Table 4 and Figure 5 show flow results at significant points within the watershed while Table 5 contrasts

facility sizes required for storage and conveyance.

A. Free Discharge

The free discharge analysis maximized facilities to accommodate the fully developed flow
without any localized surge ponds or other detention facilities other than use of historic playas. All
proposed detention facilities were smaller than those outlined in the previous West 1-40 DMP
although the Ladera Dam system now detains more runoff than before. This is likely due to
changes in land treatments and modified routing for several main basin areas as previously noted.
Table 4 shows each proposed detention facility, future conditions peak flows, storage volume

requirements, peak discharge rates, and the time to peak for these outflows,

 Bohannan - Huston

.
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Table 4 Facility and Flow Comparison Between Model lterations

Revised West [-40 DMP Optimized West I-40 DMP Free Discharge West i-40 DMP West I-40 DMP (BHI,2000)
Peak Peak Previous Influent Previous Peak
RESERVOIRS Flow Source Influent Q Stored Volume* Peak Discharge® Time to Peak infiuent Q Stored Volume* Discharge® Time to Peak | Influent Q Stored Volume*  Discharge® Time to Peak Q Previous Volume  Discharge  Time to Peak
Location (cfs) (ac-ft} (cfs) (hr) (cfs) (ac-ft) (cfs) (hr) (cfs) (ac-ft) (cfs) {hr) (cfs) (acft) (cfs) {hr)
West Amole Dam All of West Amole Watershed 4,531 335 117 5 4,151 349.28 31 21 5,925 425,51 227 5 3670.44 599.2939 249.73 6
Southern Side of E.11 EA7, EA8, EAS, EA 11 987 29 73 13 932 54.40 73 3 1,244 61.62 225 3 NA NIA N/A N/A
East Amole Dam Alt of East Amole Watershed 1,301 154 116 25 2,073 133.81 129 4 2,280 262.52 225 20 256221 265.53 297.14 9
Pond #0 08.1, UD.1a, UD.1b, 0S.4 907 22 115 12 807 3153 95 3 1,043 79.84 75 6 458.51 2.54 380.52 2
Dam 5 Arroyo Pond 08S.5ab, UD.5ae 613 91 282 13 613 91.08 282 13 773 91.83 283 13 338.20 84.67 268.19 13
Pond #5 dam 5 arroyo, pond #4 UD.4 503 34 329 16 503 33.60 332 15 550 33.66 333 15 1144,63 33.19 32110 2
Pond #12 dam 5 arroyo, pond #4 UD. 11 1,671 59 : 1397 2 1,657 58.73 1334 2 1,657 58.73 1334 2 1602.83 58.17 1162.08 2
98th Pond all basins west of 98th 738 28 129 2 967 16.76 682 2 975 2933 476 17 2047.13 43.24 774,01 2
Unser Pond all basins west of Unser Blvd. 1,735 44 481 2 946 42,76 478 2 887 42,62 475 18 1440.28 41.31 1157.83 2
Revised West |-40 DMP Optimized West I-40 DMP West [-40 DMP (BHI,2000)
Channel Channel Channel
CHANNELS Flow Source - Discharge Bottom Width ~ Channel Depth Flow Channel Slope Discharge Boftom Width Depth Flow Channel Slope
Location Depth Depth Pipe previously proposed
{cfs) (ft) {tt) (ft) (futt) (cfs) (ft) ft) (t) {ff) T
Double Eagle Il interchange to EA
Intake Structure East Amole Watershed, 0S.6 1404 10 59 0.005 2029.59 10 6 5 0.047
1-40 from 98th to S0th 98th street dam 807 10 6 3.1 0.017 682.24 10 10 2.29 0.016
1-40 from 90th fo Unser 140 and ST.8 1232 10 6 38 0.017 804.57 10 10 25 0.016
* n=0.022 used for all modeled channels
Revised West I-40 Revision Optimized West I-40 DMP
STORM DRAIN Flow Source Influent Q Slope Max Flow (cfs) Influent Q Slope Max Flow {cfs)
Location (cfs) {f/tt) {cfs) {futt)
42" south to 72" EA.11, EA7,EA. 8, EA9 - - - 73 0.005 76.53
72" east to escartment EA11,EA13 308 0.007 376 308.45 0.0068 375.67
54" pipe from 72" to Dam 0 EA11,EA13 306 0.028 354 306.34 0.028 353.97
36" pipe from EASP to 42 EASP 116 0.016 79 - .
42" pipe downstream to 54" pipe EASP, ST.2a 169 0.035 175 - - -
54" pipe downstream to 72" pipe ST.2b 330 0.036 401 - - -
72" pipe 54" o 98th Surge Pond ST4a 570 0.023 691 - -
72" pipe from ST.4b to 98th Street ST.4b 703 0.018 611 - - -
72" SD south on 98th to CBCs Dam5 Div, St.3 266 0.005 322 269.38 0.005 322.14
20
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B. Optimized Watershed ~ Surge Pond Scenario

Requiring surge ponds for all future development greatly reduced the flows
throughout the 1-40 system. With the exception of Unser pond, ponds and conveyances
were reduced significantly in size. The area contributing to the Unser pond is already
developed thereby eliminating the installation of surge ponds. In addition, the proposed
98t Street Pond and the previously planned 118t Street Ponds were both reduced in size.

Reductions to pond discharge rates also permitted reductions in pipe sizes.
C. Optimized Watershed - Surge Pond Scenario with Relocated Facilities

The final version of the model adopted for future conditions includes the surge
pond requirement for basins proposed for development in the distant future, with relocated
major facilities including the East Amole Surge Pond and the 98" Strest Surge Pond. The

following discussion and tables reflect this final model configuration; hereafter referred to

as the Optimized condition.
1. Relocated East Amole Dam

The historic proposed location for the dam was just east of the Double
Eagle Il interchange where the historic East Amole arroyo crosses the interstate.
The new location for the dam is approximately 4,200 feet to the east, at the
eastern side of basin 0S.6. This location better suits a dam pool and
embankment given local topographic conditions. This change requires
construction of larger storm drain to convey flows from the historic proposed
location eastward along the interstate into the surge pond, however it reduces the

pipe sizes below the surge pond, and overall, results in a more efficient drainage

system.
2. West Amole Watershed

As currently modeled the West Amole watershed contains six reservoirs,
five of which are existing playas with outlet controls, while the sixth structure is the
West Amole Dam.  The new West Amole Dam location is more conducive to

grading activities and removes the need for additional conveyance from the dam

)
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outlet o the Shamrock Channel. This change affects the storage requirement
because a larger portion of EA5 is captured by the dam. In the optimized model,
before relocation of the West Amole Dam, EA.5 was split with a portion of the flow
discharging directly to the Shamrock Channel. Relocating the dam intercepts
about half of these flows at the dam. However, the West Amole Dam location can

move up or down the West Amole arroyo to better fit development in the future.

Peak runoff into the West Amole dam increased from the West 1-40 DMP
for both the free discharge and the optimized analysis. This change is likely due to
several significant differences between the 2000 DMP model and this update,
which influence the peak runoff rates including:

e Changes in anticipated land development with a reduction in the overall
amount of impervious coverage

e Routing in constructed channels as opposed to natural land form conveyance

o Controlled outlets on the playas, and
e Requiring surge ponding in the upstream watershed to reduce peak runoff

rates

Runoff rates and volumes in the optimized condition reflect the weighted

land treatment application described previously. Routing in the West 1-40 DMP
model (BHI, 2000) utilized natural swales with modifications to the Manning's
roughness factor to reflect some form lining with no change in the cross-section in
the future. Current routing was redefined to reflect a constructed channel
condition with a Manning's “n” value of 0.022 to allow for opportunities for
alternative lining materials outside of the standard concrete lining option which
implies a Manning's “n” value of 0.013. Controlled discharge through weirs in the

existing playas also affects runoff rates and volumes.

The existing condition historic flows from the West Amole watershed must
be addressed in advance of development in that area, as the diversion into the |-
40 system affects the downstream infrastructure. The unconstrained flow rate of
680 cfs from the watershed is much larger than the controlled West Amole dam

discharge rate of 117 cfs planned for future conditions. Therefore, consistent with

Bolannan - Husions

e,
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recommendations in the West 1-40 DMP (BHI, 2000), the West Amole Dam must

be sized to control historic conditions. As determined in the West -40 DMP (BHI,

2000), the required storage volume necessary for historic runoff is 140 ac-ft. With
development, the revised drainage model shows the need to detain approximately
335 Ac-ft. The peak discharge from the West Amole basin must be limited to

approximately 115 cfs primarily to limit its impact on the downstream system.

3, FEast Amole Watershed

The East Amole Surge Pond receives discharge from the West Amole
Dam, and basins draining directly into the historic East Amole Arroyo. Within the
context of the free discharge analysis, the storm drainage system was sized to
convey the flow of the fully developed watershed. Table 4 which contrasts the free
discharge, optimized “surge pond” condition, and the relocation of the East Amole
Dam shows overall changes to storage and conveyance requirements. By
optimizing and relocating the dam, the capacity needed for the East Amole Dam
was reduced by 80 ac-ft to 186 ac-ft from 266 ac-ft as originally proposed in the
previous West 1-40 DMP (BHI, 2000).

4, Southern Terrace Watershed

The Southern Terrace Watershed flows directly into the 1-40 diversion
system. There are two key ponds along this system, 98" Street, and Unser pond.
Under the initial free discharge model, a third ponding facility at 118" Street was
proposed. The free discharge analysis required detention volumes of 60 ac-ft and
30 ac-ft for the 118t Street and 98" Street ponds respectively to prevent
overwhelming the 60 ac-ft storage volume in the Unser Pond. The optimized
revision reduced these volumes such that the 98t Street Dam decreased from 40
t0 33 ac-ft and the 118t Street Dam was removed entirely. The 98 Street pond
was chiefly affected by runoff peaks from the surrounding development rather than
upstream discharge as can be seen by influent time to peak. Localized ponding in
these developments would greatly reduce these flows. The relocation of the East

Amole Dam eliminated the need for the 118 dam given the flow peaks were also

B,
i

il
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attenuated in the 98t Street Surge Pond and the Unser Dam downstream.
Detailed analysis of the Ladera Dam system showed Dam 3 has the potential to
be removed. Analysis of this option shows that the Ladera system is able to
accommodate this change but no longer meets the one foot freeboard
requirement. This requirement can be met by increased localized ponding in the

surrounding development or increasing storage in Dams 4 and 5.

5. Upper Dam 5 Watershed

The Upper Dam 5 watershed portion of the model was not changed from
the previous West |-40 DMP other than decreasing overall runoff as a result of the
surge pond condition.  Surge ponds within the proposed resort areas will serve as
a sustainable amenity suitable to support landscape irrigation, open space
vegetation, roadside plantings, and other such areas. Flow from this system
discharges southward into Ladera Dam 5. From there 65 cfs is conveyed into
Ladera Dam 6. If the option to divert flows around the Petroglyph Monument is
selected the remainder of the flow, exceeding the amount that can be conveyed to
L adera Dam 6,would require a 72-inch storm drain along 98" Street. This storm
drain would discharge into the existing box culverts on 98 Street just north of the
interchange and enter the West -40 system. In this scenario, a peak flow of 265

cfs discharges from Dam 5 southward in the 72-inch storm drain.

V. CONCLUSION

The West I-40 drainage system has been thoroughly analyzed and the final system
configuration suitable to support sustainable development determined. The relocation of the East
and West Amole Dams, the requirement for surge ponding, and the flow diversion from East Amole
watershed basins into the Ladera Dam system are recommended fo ensure effective operation of
the comprehensive facility network. In addition, intercepting flows that historically discharged

southward under Interstate 40 is still a sound practice as proposed in the previous West I-40 DMP.

25
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LAND TREATMENT CALCULATIONS

West I-40 DMP Revision

10/19/2006

Area
Basin Area (ac) (sqmi) Yol %8 Yo %D Total

WEST AMOLE WATERSHED

WA.1 925.6 1.45 73.04% 11.97% 3.66% 11.33% 100.00%
WA.Z2 91.8 0.14 53.31% 15.21% 9.71% 21.76% 100.00%
WA.3 121.8 0.19 53.70% 15.15% 9.59% 21.56% 100.00%
WA 4 130.7 0.20 78.56% 11.06% 1.97% 8.41% 100.00%
WAL 546.6 0.85 0.00% 10.00% 10.00% 80.00% 100.00%
WA.6 101.8 0.16 0.00% 10.00% 10.00% 80.00% 100.00%
WA7 744.5 1.16 18.82% 20.89% 20.28% 40.01% 100.00%
WA.8 714 0.11 0.00% 22.00% 22.00% 56.00% 100.00%
WA.9 192.5 0.30 0.00% 24.70% 24.70% 50.60% 100.00%
WA.10 218.4 0.34 0.00% 10.00% 10.00% 80.00% 100.00%
WA.11 216.8 0.34 0.00% 10.00% 10.00% 80.00% 100.00%
WA.12 89.1 0.14 0.00% 10.00% 10.00% 80.00% 100.00%
WA13 623.3 0.97 0.00% 17.80% 17.80% 64.40% 100.00%
WA.14 38.0 0.06 0.00% 10.00% 10.00% 80.00% 100.00%
WA.15 22.4 0.03 0.00% 12.25% 12.25% 75.50% 100.00%
WA.16 890.4 1.39 0.00% 25.00% 25.00% 50.00% 100.00%
WA.17 200.0 0.31 0.00% 18.46% 18.46% 63.09% 100.00%
WA, 18 879.3 1.37 0.00% 19.84% 19.84% 60.32% 100.00%
TOTAL 6104.4 9.54

EAST AMOLE WATERSHED

EAA 37.5 0.06 0.00% 10.00% 10.00% 80.00% 100.00%
EA.2 143.5 0.22 0.00% 10.00% 10.00% 80.00% 100.00%
EA.3 37.5 0.06 0.00% 10.00% 10.00% 80.00% 100.00%
EA.4 176.4 0.28 0.00% 10.00% 10.00% 80.00% 100.00%
EAL 568.5 0.89 0.00% 10.00% 10.00% 80.00% 100.00%
EA.6b 66.1 0.10 0.00% 10.00% 10.00% 80.00% 100.00%
EA.7 48.7 0.08 0.00% 25.00% 25.00% 50.00% 100.00%
EA.B 272.7 0.43 0.00% 25.00% 25.00% 50.00% 100.00%
EA9 163.8 0.26 0.00% 25.00% 25.00% 50.00% 100.00%
EA10 197.5 0.31 0.70% 26.70% 26.70% 45.90% 100.00%
EA.12a 71.7 1.31 0.00% 25.00% 25.00% 50.00% 100.00%
EA.12b 59.3 0.00 0.00% 25.00% 25.00% 50.00% 100.00%
EA13 175.8 0.10 0.00% 25.00% 25.00% 50.00% 100.00%
EA.14 134.6 0.11 0.00% 25.00% 25.00% 50.00% 100.00%
EA.15a 52.9 0.09 0.00% 20.00% 20.00% 60.00%  100.00%
EA.15b 111.1 0.27 0.00% 5.00% 5.00% 90.00% 100.00%
EA.16a 34.1 0.21 25.62% 15.25% 15.25% 43.88% 100.00%
EA.16b 35.9 0.08 38.17% 20.27% 20.27% 21.29% 100.00%
EA.16c 13.7 0.17 0.00% 5.00% 5.00% 90.00% 100.00%
EA.17a 47.0 0.05 10.97% 13.29% 13.29% 62.45% 100.00%
EA.17b 13.8 0.06 13.48% 14.04% 14.04% 58.44% 100.00%
EA17¢c 53.1 0.02 0.00% 10.00% 10.00% 80.00% 100.00%
TOTAL 2515.3 5.16
Prepared By: KIOHNSON
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LAND TREATMENT CALCULATIONS

10/19/2006

West i-40 DMP Revision
Area
Basin Area (ac) (sgmi) oA Y3 %C %D Total

QPEN SPACE B -

0S.5a 68.0 0.11 50.00% 25.00% 25.00% 0.00% 100.00%
08.5b 98.5 0.15 50.00% 25.00% 25.00% 0.00% 100.00%
08.1 219.83 0.34 50.00% 25.00% 25.00% 0.00% 100.00%
08.3 129.1 0.20 30.00% 65.00% 5.00% 0.00% 100.00%
054 101.8 0.16 15.00% 75.00% 10.00% 0.00% 100.00%
08.5 60.2 0.09 45.00% 30.00% 25.00% 0.00% 100.00%
05.6 203.4 0.32 45.00% 30.00% 31.41% 19.23% 125.64%
TOTAL 880.2 1.38

SOUTHERN TERRACE AREA

ST.1 51.9 0.08 5.00% 40.00% 40.00% 15.00% 100.00%
ST.2a 29.3 0.05 0.00% 22.36% 22.36% 55.27% 100.00%
ST.2b 79.8 0.12 0.00% 22.77% 22.77% 54.45% 100.00%
ST.8 71.8 0.11 0.00% 15.00% 15.00% 70.00% 100.00%
ST.4a 78.2 0.12 - 0.00% 5.00% 5.00% 90.00% 100.00%
ST.4b 34.6 0.05 0.00% 5.00% 5.00% 90.00% 100.00%
ST.5 30.5 0.05 0.00% 5.00% 5.00% 90.00% 100.00%
ST.6 34.5 0.05 0.00% 5.00% 5.00% 90.00% 100.00%
ST.7 82.4 0.13 0.00% 5.00% 5.00% 90.00% 100.00%
ST.8 149.8 0.23 0.71% 27.14% 27.14% 45.01% 100.00%
ST.9 65.5 0.10 0.00% 25.00% 25.00% 50.00% 100.00%
ST.11 84.0 0.10 0.00% 25.00% 25.00% 50.00% 100.00%
ST.10a 31.0 0.05 0.00% 25.00% 25.00% 50.00% 100.00%
ST.10b 25.9 0.05 0.00% 25.00% = 25.00% 50.00% 100.00%
ST.10c 26.9 0.28 10.36% 25.00% 25.00% 39.64% 100.00%
ST.11 345.0 0.54 0.00% 25.00% 25.00% 50.00% 100.00%
ST.12 30.9 0.05 0.00% 25.00% 25.00% 50.00% 100.00%
TOTAL 1231.8 2.17

UPPER DAM 5 WATERSHED

UD.5a 99.4 0.16 0.00% 25.00% 25.00% 50.00% 100.00%
UD.1c 56.2 0.09 0.00% 25.00% 25.00% 50.00% 100.00%
UD.5e 1187 0.19 0.00% 25.00% 25.00% 50.00% 100.00%
UD.5d 171.6 0.27 0.00% 25.00% 25.00% 50.00% 100.00%
UD.5b 84.2 0.13 0.00% 35.00% 35.00% 30.00% 100.00%
UD.5¢ 54.4 0.09 0.00% 25.00% 25.00% 50.00% 100.00%
UD.1a 48.2 0.08 0.73% 27.18% 27.18% 44.93% 100.00%
uD.2 168.1 0.26 5.57% 16.11% 16.11% 62.20% 100.00%
ub.1b 81.0 0.18 1.01% 28.03% 28.03% 42.93% 100.00%
UD.3 517 0.08 0.00% 11.68% 11.68% 76.64% 100.00%
uD.4 70.0 0.11 22.57% 16.62% 16.62% 44.19% 100.00%
ub.9 40.9 0.06 36.92% 25.00% 25.00% 13.08% 100.00%
UbD.10 56.3 0.09 50.00% 25.00% 25.00% 0.00% 100.00%
UD.11 81.1 0.13 45.90% 25.00% 25.00% 4.10% 100.00%
TOTAL 1182.9 1.85

Assumptions:

* Basins along OS are assumed to have development up to edge of the 0S.
Prepared By: KIOHNSON
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) west I-40 DMP Revision
trial 1

WEIR COEFFICENT = 2.630 X-SECTION DISTANCE = (.500

POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.0 8.0 5 48.0 0.0 9  184.0 6.0
2 12.0 6.0 6 148.0 0.0 10 196.0 8.0
3 24,0 4.0 7 160.0 2.0
4 36.0 2.0 8 172.0 4.0

WSEL DEPTH FLOV FLOW FLOW TOPWID
INC AREA RATE VEL PLUS
FT. FT. SQ.FT. (CFs) (FPS) OBSTRUCTIONS
0.500 0.500 51.500 95.208 1.849 106.000
1.000 1.000 106.000 275.611 2.600 112.000
1.500 1,500 163,500 517.934 3.168 118.000
2.000 2.000 224.000 815,270 3.640 124.000
2.500 2,500 287.500 1164.330 4.050 130.000
3.000 3.000 354,000 1563.354 4,416 136.000
3,500 3.500 423.500 2011.386 4.749 142.000
4.000 4.000 496,000 2507.942 5.056 148.000
4.500 4.500 571.500 3052.840 5.342 154,000
5.000 5.000 650.000 3646,103 5,609 160.000
5.500 5.500 731.500 4287.891 5.862 166.000
6,000 6.000 816,000 4978.467 6.101 172.000
6.500 6.500 903.500 5718.170 6.329 178.000
7.000 7.000 994,000 6507.391 6.547 184.000
7.500 7.500 1087.500 7346,566 6.755 190,000
8,000 8.000 1184.000 8236.161 6.956 196.000

weir calculation done for existing playas in the west and east amole watershed that overflowed in AHYMO model.
weirs were added on to existing stage discharge curves in DMP, 2000.

pPlayas affected in:
wA.1l

WA, 10

wa, 16

EA.2

P:\060232\WR\study\Programs\AHYMO\Combined\Weir outflow.txt
Prepared By: Laura Marquis
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