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RESOLUTION 1999-7
FURTHER MODIFICATIONS OF THE DRAINAGE MANAGEMENT PLAN
WESTERN ALBUQUERQUE METROPOLITAN AREA :
AS IT PERTAINS TO THE AMOLE ARROYO BELOW WESTGATE DAM AN
OTHER DRAINAGE BASINS DRAINING TO THE AMOLE-HUBBELL DETENTION
SYSTEM

WHEREAS, the Drainage Management Plan Western Albuauerque Metropolitan Area
Resolution 1975-8 adopted by AMAFCA, Sepetmber 25, 1975, called for the construction of the
Westgate, Amole and Hubbell detention facilities and the Borrega, Sacate Blanco and Power
Line diversion channels. :

WHEREAS, in 1976 AMAFCA completed the construction of the Westgate Dam.

WHEREAS, in 1978 AMAFCA comp'leted the construction of the Sacate Blanco Diversion, the-
Amole-Hubbell Channel, the Amole Detention Dam and Hubbell Lake Detention Dam.

WHEREAS, Resolution 1980-15 revised AMAFCA’s Drainage Policy and provided additional
criteria for development in the Amole watershed.

WHEREAS, in 1981 AMAFCA completed the construction of the Snow Vista Channel.
WHEREAS, in 1982 AMAFCA completed the construction of the Powerline Channel.
WHEREAS, in 1986 AMAFCA completed the Borrega Diversion Channel.

WHEREAS, since 1983 the City of Albuquerque, through the expenditure of CIP funds or as part
of the SAD process, has completed the SAD 214, the North/South Coors and 98" and Central
Ponds and the Amole del Norte Channel, Tierra Bayita Channel, Unser diversion and Unser
Storm Drain.

WHEREAS, in April of 1994 the AMAFCA Board adopted Resolution 1994-4 modifying the
Drainage Management Plan for Western Albuquerque by proposing the construction of two

additional detention facilities on the Amole Arroyo north of I-40 that would divert all flows to a
proposed 1-40 diversion channel that would out fall to the Rio Grande.

WHEREAS, on July 28, 1994, the Board of Directors authorized the preparation of a Drainage
Management Plan for the Amole Arroyo-Hubbell Lake system below the Westgate Dam.

WHEREAS, said Drainage Management Plan has been prepared, with input and assistance from
community agencies, private landowners and the general public.



WHEREAS, the AMAFCA Board of Directors has previously authorized negotiations of a cost
share agreement with private parties for improvements to the Borrega Diversion system and with
the City of Albuquerque for the Tower-Sage Pond as part of improvements to the Amole del
Norte Channel system.

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

prepared by Leedshill-Herkenhoff, Inc., dated May 1999, are hereby adopted, subject to

1. The improvements recommended by the Amole-Hubbell Drainage Management Plan, 0
the following: {
&

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

b. Final decisions regarding arroyo treatments shall be made in accordance
with existing and future planning documents, including but not limited to
the Rio Bravo Sector Plan, the Facility Plan for Arroyos, the Bikeways
Master Plan , the Trails Facility Plan and the U.S. Army Corps of
Engineers Southwest Valley Plan.

c. 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.

d. 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.

€. Every attempt will be made to construct facilities in accordance with the
U.S. Army Corps of Engineers National Economic Plan for southwest
valley drainage improvements so as to receive credit for local financial
contribution.

2. The adoption of this Resolution modifies the Western Albuquerque Metropolitan Area
Drainage Management Plan and any other previous Resolutions or actions by the




,g’DAY OE! w(f) , 1999

Ronald D. Brown, Chairman
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Clifford E. Anderson, Secretary/Treasurer
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DRAINAGE MANAGEMENT PLAN

This is a planning document, only. Nothing herein constitutes any com-
mitment by AMAFCA to construct any project, study any area, acquire
any right of way or enter into any contract. This major drainage facility
plan does not obligate AMAFCA in any way. Drainage facility align-
ments, corridors, locations, treatments and cost estimates are concep-
tual only, and may be altered or revised based upon future project analy-
sis, changed circumstances or otherwise. Land uses included in this
document were assumed for the basis for hydrologic modeling only.

July 22, 1999
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AMOLE-HUBBELL DRAINAGE MANAGEMENT PLAN
EXECUTIVE SUMMARY

The Executive Summary is intended to present the results of the Amole-Hubbell Drainage
Management Plan (DMP) in a brief concise manner for reference purposes. A more detailed
overview of the study is included in Section I, Introduction. Figures I-1 and I-2 graphically illustrate
the study boundaries and the proposed DMP facilities.

The DMP proposes a combination of existing runoff constraints, existing facility upgrades and new
facilities to accommodate existing and developed runoff in stable easy to maintain facilities.

< Existing Runoff Constraints - Snow Vista Basin, Atrisco Business Park. No new
runoff constraints are proposed.

< Existing Conveyance Facility Upgrades - Powerline Diversion Channel, Amole
Arroyo, Snow Vista Channel, Sacate Blanco Diversion Channel, Borrega Diversion,
South Rio Bravo Arroyo Rundown.

< Existing Storage Facility Volume Upgrades - Amole Basin (Guac Basin), Spillway
upgrades at Amole Basin and Hubbell Lake.

< New Conveyance Facilities - South Powerline Diversion, Tributary arroyos
collection and conveyance.

Drainage improvements and facilities identified in this DMP include:
Note: These costs are drainage facility costs. Potential bridge or other crossing structure costs are
identified in the detail management plan for each facility in Section 11 of this report.

Outside the Watershed - 4 facilities ...... ..o $16,160,000
(facilities identified in other DMPs)

Existing Condition Deficiencies - 6 facilities ..........c.covvveeeeenes $2,986,000
Amole-Hubbell System Volume Increase - 4 projects . . ......ooovenveee-. $8,043,000

(initial volume increase needed now)

Amole Arroyo Stabilization - 7 Projects ..........oeereiianariennnn $10,411,000
(needed now to control sediment and erosion)

Development Driven - 10 projects . .. ...ooovvvnveeneninmnceeee s $11,604,000
(improvements to control avulsions, sediment, and erosion constructed
before or concurrent with development)

IH iv




This DMP address the drainage facilities and improvements required for existing and developed
conditions. Conceptual drainage facility costs, potential bridge costs and necessary right-of-way
are estimated for these facilities. This DMP does not attempt to identify or allocate funding sources
for these facilities.

An abbreviated overview of the DMP facilities is contained in Table EX-1 with associated costs for
these facilities included in Table EX-2. The facility identifier shown in these tables corresponds to
the project identifier on the DMP Facilities Map, Figure 1-2. Proposed DMP improvements are
linked to the associated drainage basin. Drainage basins and their abbreviations used throughout the
DMP are as follows: (Also see the Figures for cach basin in Section III of this volume and
Supplemental Mapping in Volume I1.)

Basin Abbreviation
Amole Arroyo AA
Amole/Hubbell Detention AH
Amole del Norte ADN
Borrega BR
Powerline PL
Rio Bravo RB
Sacate Blanco SB
South Powerline SP
Snow Vista SV

Priorities have been assigned to the proposed system improvements to assist in implementation
planning. These priorities are conceptual for use in preliminary planning and will require
modification as the watershed continues to develop and as more detailed studies of the proposed
improvements are conducted. The priorities are identified as:

High - Existing system deficiencies which would probably result in flood damage during the
100-year event.

Medium - Identified facilities with less flood damage potential.

Low - Future facilities not required until further development in watershed increases runoff
rated and/or volumes.

Development Driven - Specific basin improvements required in conjunction with
development. Depending on development pressures, the priority of these facilities
will shift.
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I. INTRODUCTION

A. SCOPE

This Drainage Management Plan (DMP) addresses the drainage issues in the Amole Arroyo
Watershed located in the southwest quadrant of Albuquerque, New Mexico. The DMP was prepared
for the Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA) with input from the
City of Albuquerque, Bernalillo County, Middle Rio Grande Conservancy District (MRGCD), and
the public.

The Watershed and drainage basins are illustrated on Figure I-1. The area west and north of
Westgate Dam was investigated in 1994 in the Amole Westgate Dam DMP (RD #61)'. This DMP
addresses all of the flows which reach the Amole and Hubbell Lake Detention Basins which are the
storage facilities at the downstream end of the Amole Arroyo system. The specific limits of the
study are:

4 North - For existing conditions, flows from north of I-40 which contribute to the
flows in the Amole Arroyo system. For developed conditions, the East and West
Amole Dams north of I-40 and the I-40 channel are assumed to be constructed and
essentially all of the flows from north of I-40 are diverted to the West Bluff Outfall.

4 East - The Amole Del Norte Diversion Channel forms the eastern drainage divide
north of the Amole Detention Basin and the Hubbell Channel south of the basin.
Both of these facilities are west of Coors Rd.

4 South - The Borrega Arroyo drainage basin which drains into Hubbell Lake forms the

south study boundary. The south boundary of the Borrega basin is in the vicinity of
Gun Club Road.

4 West - The existing Westgate Dam on the Amole Arroyo and the natural drainage
boundary which is at the top of the Ceja Mesa escarpment form the western study
limit. Contributions to the system from Westgate Dam are included in the study
based on the Amole Westgate Dam Drainage Management Plan (RD# 61).

B. DRAINAGE MANAGEMENT PLAN FORMAT

This Drainage Management Plan (DMP) is presented in the following documents:

Volume I Amole-Hubbell Drainage Management Plan Facilities Plan Report (This
Report)

I Reference Documents are identified by RD# in the text. The full title of the document is contained in the
Reference Document listing in Appendix I A of this Volume of the DMP.
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Volume II - Supplemental Maps (24"x 36")
G-1 Cover Sheet, Index of Drawings and Watershed Map
Figures 1-9  ROW/Easement Mapping
E-1-E-9 Existing Drainage Basin Mapping

E-10 Amole Arroyo HEC-RAS Section Locations

SH-1 - SH-5 Sediment Reconnaissance Mapping

D-1 Developed Conditions - Existing Facilities

I-2 Proposed DMP Facilities Mapping (Color)

R-1 Developed Conditions Runoff Categories Map (Color)

N-1-N-9 DMP Facilities Mapping
Volume III - Hydrology Report
Existing Conditions Hydrology
Sediment Reconnaissance
Developed Conditions/Existing Facilities Hydrology (DEVEX)
Volume III Appendices
I-A AHYMO Read Me File
III-B  Existing Conditions AHYMO Summary Files
[1I-C DEVEX AHYMO Summary Files
III-D AHYMO Input, Output and Summary Files Compact Disk
III-E  AHYMO Input Files (Separate Cover)
1. AHYMO Read Me File
2. Existing Conditions Input Files
3. DEVEX Input Files
4. DMP Hydrology Input Files
Volume IV - Supporting Documents
Literature Summary Report
Public Meeting Minutes
Westgate Dam Geotechnical Investigation
MRGCD Amole Dam and Hubbell Lake Discharge Licenses
Guac Basin Geotechnical Report
Borrega Letter Report

C. HISTORY OF AMOLE FACILITIES

Historic major developments of record in the Amole Watershed date back to approximately 1945.
Major events and facilities include:
Year Event/Facility
1945  Abrupt change of direction of Amole Arroyo channel in the vicinity of the confluence
with the present Snow Vista Diversion. This avulsion was apparently caused by
roads/trails.
1975 Westgate Dam
1978 Amole Detention Dam
1978 Hubbell Lake Detention Dam
1978 Amole/Hubbell Diversion Channel
1978 Sacate Blanco Diversion Channel




1981
1982
1983
1983
1987
1991
1993
1996
1997

Snow Vista Diversion Channel

Powerline Diversion Channel

Borrega Diversion Channel

SAD 214 Pond

Amole Del Norte Diversion Channel

N/S Coors Pond

Tierra Bayita Channel and Unser Storm Drain
98th & Central Detention Basin

Unser Diversion north of Central Ave.

These locations and facilities are shown on Figure I-1. An historic listing of the major facilities is
contained in Table I-1.
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D. SYSTEM CHARACTERISTICS

The Amole watershed generally slopes from the northwest to the southeast. All of the runoff in the
Amole watershed drains into the Amole and Hubbell Lake Detention Facilities. This includes
several diversions which direct flow into the Amole system which historically drained into the valley
area. The Amole and Hubbell Lake Facilities drain {nto the MRGCD Arenal Canal. The principal
spillway in each basin is valved and these valves are normally closed to avoid flooding the Arenal
Canal. The systems are designed to drain within 96 hours after opening of the valves. For purposes
of the hydrologic analysis, these basins function as retention basins and the total storage capacity of

these basins is a critical system parameter.

The Amole Watershed analysis consists of 10 different major drainage basins (See Figure I-1).
These Basins are!

Westgate Dam (WG)

Amole Arroyo Basin (AA)

Powerline Basin (PL)

Snow Vista Basin (SV)

South Powerline Basin (SP)

Sacate Blanco Basin (SB)

Rio Bravo Basin (RB)

Borrega Basin (BR)

Amole Del Norte Basin (ADN)

(Subbasins included in ADN are:

98th & Central (98)
Unser Diversion/SAD 214 (UN)
Atrisco Business Park (AB)
Tierra Bayita (TB)
Tower/Sage (TS)
South Amole Del Norte (SA))

Amole/Hubbell Lake Facility System

The Westgate, Amole and Hubbell Lake Detention Facilities must accommodate rainfall events in
excess of the design storm without failure of the dam or basin embankment. The operation of this

system is as follows:

4 Westgate Dam - Overflows from the Westgate Dam flow down the Amole Arroyo
and into the Amole/Hubbell Lake system.

4 Amole Emergency Spillway - Overflows from the Amole Detention Facility enter the
Hubbell Channel and are conveyed to Hubbell Lake. The Hubbell Channel functions
as an element of the spillway and was designed to accommodate one half the Amole

Detention facility PMP runoff rate without freeboard.




4 Hubbell Lake - Overflows from Hubbell Lake overtop the emergency spillway and
exit into the valley across Coors Rd. These flows include those from the Amole
Detention Facility.

Numerous detention basins are incorporated in the Amole system. These detention basins reduce
the peak runoff rate and thus decrease the size of downstream conveyance structures. These basins
typically drain within 96 hours after the storm starts and the runoff volume from the entire watershed
collects, and for purposes of this analysis, is stored in the Amole and Hubbell Lake Dams for the
100-year 24-hour return frequency design storm.

Two major factors determine facility size within the Amole-Hubbell DMP system - Peak Flow Rates
and Total Runoff Volume:

1. Facilities Controlled by Peak Flow Rate - The peak flow rate determines the size of
conveyance structures such as storm drains, channels, culverts, etc. The primary
method of reducing or limiting peak flow rate is by detaining the runoff in detention
basins. This reduces the peak flow and lengthens the time that the flow is occurring.
These are typically designed to release the detained water within 96 hours in
accordance with State Engineer Policy.

2. Facilities Controlled by Runoff Volume - The Amole and Hubbell Dams are assumed
to retain the runoff during major storm events due to limited downstream capacity
and the potential for downstream flooding. Therefore, the runoff which reaches these
facilities must be retained (stored). The upstream detention facilities are designed
to discharge at reduced rates which results in all of the runoff within the entire Amole
Arroyo watershed being stored in the Amole and Hubbell Lake facilities, including
the runoff volume from Westgate Dam, Unser Diversion Ponds, Tower/Sage Pond,
N/S Coors Pond, etc.

E. ASSUMPTIONS

The hydrologic and hydraulic analyses and the proposed DMP facilities presented in this study were
developed based on three major assumptions:

1. The proposed 1-40 Diversion Channel and the two Amole Detention Dams north of
[-40 are constructed as presented in the AMAFCA approved Amole Westgate Dam
Drainage Management Plan (RD#61) and as included in the I-40 DMP (RD#53) (the
1-40 DMP is in process at this time).

2. Existing Development Constraints which limit developed peak flow rates from Snow
Vista Basin and Atrisco Business Park will remain in effect.

3. The principal spillway outlet valves on the Amole and Hubbell Lake Detention
facilities are closed during the design storm event.




This assumption is based on the following:

<>

The principal spillway from the Amole Detention Facility and from the Hubbell Lake
Detention facility drain to the MRGCD Arenal Canal. The Amole principal spillway
is a 30" pipe discharging into the Arenal Canal and Hubbell Lake is a 36" pipe, also
discharging to the Arenal Canal.

During a major storm, the valley area, including the Arenal Canal, is assumed to be
at capacity with local runoff and during the storm event, additional capacity in the
Canal will not be available to release flows from the detention facilities.

This assumption is conservative for the analysis of the Amole and Hubbell Lake facilities.

Other major assumptions included in the DMP include:

L

4

4

Rio Bravo Blvd. extension and channel are constructed (RD#22).

Land uses to determine runoff characteristics for fully developed build out conditions
are represented by approved planning documents such as Sector Plans,
Comprehensive Plan, etc.

The Amole Arroyo drainage improvements will conform to the Amole Arroyo
Corridor Plan (RD#17) and adopted Sector Plans to the extent feasible.

Cost Estimates were developed for the different projects and are included in
Appendix 1-C. The costs are based on 1997-1998 dollars generally conforming to
the City of Albuquerque Estimated Unit Prices Guide. Undeveloped and
unsubdivided ROW was estimated to cost $20,000/acre. The exception to this was
the ROW for the proposed Salsa Detention Basin, which was estimated at
$34,000/acre.

Priority Identification - Priorities have been assigned to the proposed system
improvements 10 assist in implementation planning. These priorities are conceptual
for use in preliminary planning and will require modification as the watershed
continues to develop and as more detailed studies of the proposed improvements are
conducted. The priorities are identified as:

High - Existing system deficiencies which would probably result in flood damage
during the 100-year event.

Medium - Identified facilities with less flood damage potential.

Low - Future facilities not required until further development in watershed increases
runoff rate and/or volumes.




Development Driven - Specific basin improvements required in conjunction with
development. Depending on development pressures, the priority of these
facilities will shift.

4 Programmed facilities include:
Rio Bravo Extension Channel
East Amole Dam and outfall
West Amole Dam and outfall
I-40 Channel
98th and Central Detention and outfall
SAD 222 Tower/Sage Detention and outfall
SAD 222 Tower/Sage Storm Drains to Amole Del Norte
Sunrise Estates Detention and outfall
SAD 222 98th Street Storm Drain
Unser Extension Storm Drain
Atrisco Business Park runoff constraints.

F. HYDROLOGY

The Amole watershed was modeled using AHYMO.194 to predict runoff rates and volumes.
Hydrologic models were developed for:

24 Existing conditions (prepared June 1996).

4 Developed land uses with existing and programmed facilities (DEVEX) (prepared
December 1996, revised 1998).

4 Alternatives which were considered.

4 Developed conditions with DMP recommended facilities (DMP).

The design storm used in the DMP is the 100-yr return frequency, 24-hr event. Other storm events
were analyzed for specific purposes but the design storm was determined to be the critical storm for
the watershed. Detailed hydrologic and hydraulic computations are presented in Volume III for
these conditions. The hydrologic and hydraulic results from the DMP analysis are summarized in
this Volume.

Separate AHYMO models were used to predict runoff for each basin within the watershed and the
output hydrographs imported into the Amole/Hubbell Lake model for the comprehensive system
hydrology. See Section II of this Volume and Volume III for more detail.

G. SEDIMENT RECONNAISSANCE

The Amole Watershed is characterized by steep highly erodible slopes on the western boundary
tending toward flatter slopes to the east. As a result, the sediment capacity of existing arroyos and
channels typically decreases to the east and avulsion potential increases. A Sediment
Reconnaissance was performed by Ayres Associates for this DMP. Numerous avulsion locations
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were identified in the watershed. See Sediment Reconnaissance Report in Volume I and Sediment
Reconnaissance Mapping in Volume IL.

The Avulsion Control Plan for the Amole DMP is:

1. South Powerline Channel - Construct a combination diversion channel and series of
sedimentation/detention basins along the existing Powerline easement which is
essentially at the toe of the escarpment where the slopes flatten in the vicinity of the
apex of the alluvial fans. The channel/basin facility extends from south of the Amole
Arroyo to just south of Rio Bravo Boulevard. This facility will eliminate the
upstream sediment sources and minimize the continued development of avulsion
locations to the east of the Powerline easement. (See Section III E of this volume,
Figure I1I-7, Sediment Reconnaissance Mapping in Volume II and Sediment
Reconnaissance Report in Volume IIL.)

2. Interim Avulsion Controls - Developments within the Amole Watershed must
consider upstream avulsion potentials. Either the upstream avulsion potential must
be controlled as part of the development or the worst case avulsion potential used for
design of drainage facilities within the development. See the Sediment
Reconnaissance Mapping in Volume II for identified avulsion locations and the
Sediment Reconnaissance Report in Volume III for more detail.

H. PROPOSED WATERSHED MANAGEMENT PLAN

The proposed Drainage Management Plan for each basin in the Amole Watershed is described in
detail in Section III of this Volume. A summary of the proposed DMP facilities is shown
schematically on Figure I-2. A short synopsis of the major elements of the DMP follows:

Westgate Dam Basin:
a. Implement the approved Amole Westgate Dam DMP (RD#61) recommendations.

b. Construct two detention dams north of I-40.
C. Construct I-40 Diversion channel conveying the flows to the West Bluff Outfall.
d. Amole Arroyo Conveyance improvements upstream from Westgate Dam.

Amole Arroyo Basin:

a. Limit the runoff in the Amole Arroyo through implementation of Powerline
Detention to permit the flows to be conveyed in low flow channels. (Project PL1)

b. Construct a low flow naturalistic conveyance channel from Westgate Dam to Snow
Vista confluence. Alignment to be finalized at time of development. (Project AA4)

C. Construct composite low flow/overbank flow naturalistic channel or other stable

naturalistic channel for the Amole Arroyo between Snow Vista and Sacate Blanco.
Alignment to be finalized at time of development. (Project AAS)

d. Construct a stable lined channel from Sacate Blanco to the existing entrance to the
Amole Basin. (Project AA6)




e. Construct public amenities concurrently with Amole Arroyo improvements.
f. Maintain the existing rundown from the Amole Arroyo into the Amole Dam.
Construct freeboard upgrade. (Project AA7)

Powerline Basin:

a. Develop in-line detention basins within the existing Powerline Channel ROW to
restrict the flow entering the Amole Arroyo to approximately 20 cfs. (Project PL1)
b. Total in-line detention volume is estimated to be approximately 58 AF.
C. Provide freeboard upgrade to existing channel north of Central Ave. (Project PL2)
Snow Vista Basin:
a. Maintain the current 1.29 cfs/ac. runoff restriction in the Snow Vista Basin. This

restriction has been implemented for development since 1994. A significant portion
of this basin has been developed based on existing system capacity (RD #44).

b. Construct Benavides Inlet improvements to prevent street flows crossing the Snow
Vista Channel. (Project SV1A)

c. Construct the Benavides Storm Drain. (Project SV1B)

d. Construct additional freeboard for the Snow Vista Channel riprap section from

Amole Arroyo confluence north approximately 2,500 feet. (Project SV3)

South Powerline Channel Basin:

a. Construct a series of connected sedimentation/detention basins similar to existing
Powerline Diversion along the Powerline ROW south of the Amole Arroyo into the
northern portion of the Borrega Basin. Total detention volume is estimated to be 71
AF. This “In-line Basin” will eliminate the sediment source from the western
escarpment area and minimize the avulsion potential east of the channel. (Project
SP1)

b. The South Powerline Channel diverts the runoff west of the Powerline easement from
the Sacate Blanco, Rio Bravo and northern portion of Borrega Basins to the Rio
Bravo Channel. :

c. Outfall for the South Powerline Channel is into the Rio Bravo Channel and does not
increase the flow in the Rio Bravo Channel.

Sacate Blanco Basin:
a. Provide stable channel for Sacate Blanco Diversion to convey “clean” runoff from
developed drainage area to the Amole Arroyo. The Sacate Blanco Diversion Channel
could be replaced with a direct connection to the proposed Guac Basin depending on

the sequence of development. (Project SB1)

b. South Sacate Blanco Arroyo is a major conveyance arroyo to be stabilized in
conjunction with development. (Project SB2)

c. An existing channel which has developed along an existing trail as the result of an
avulsion is a major conveyance to be stabilized in conjunction with development.
(Project SB3)
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Rio Bravo Basin: .
a. Due to the detention provided by the South Powerline Channel, the flow in the Rio
Bravo Channel parallel to Rio Bravo Boulevard will be less than the design flow.
No revisions are proposed to the Rio Bravo Channel.

b. Construct a channel inlet structure for the South Rio Bravo Channel which collects
flows south of Rio Bravo Boulevard and conveys flows to Hubbell Lake. This
structure includes collection of the arroyo flows, conveyance down the escarpment,
a separation structure at the crossing of the Gun Club Lateral and energy dissipation
at the entrance to Hubbell Lake. (Project RB1)

c. South Rio Bravo Arroyo is a major conveyance arroyo to be stabilized in conjunction
with development. (Project RB2)

Borrega Basin:

a. Construct an approximate 51 AF detention basin on the Borrega Arroyo for existing

and future developed runoff. (Project BR1). The basin could be constructed in
phases to match funding.

b. Limit the flow from the basin such that the total flow at the entrance to Hubbell Lake

from the Borrega does not exceed the bank full capacity of the existing inlet structure
(225 cfs). (An option of diverting runoff north to south Rio Bravo Arroyo or
improving the inlet capacity will correct this deficiency as well.)

c. North and South Borrega ATToyo0s are major conveyance arroyos to be stabilized in
conjunction with development. (Project BR2)

d. Divert drainage from south of Gun Club Rd (Area “6B”) into the Borrega Detention
Basin when development occurs via storm drain. (Project BR3)

€. Provide freeboard at Borrega Inlet. (Project BR4). This is required to provide
freeboard at the 225 cfs flow rate.

Amole Del Norte Basin:
a. Implement proposed City of Albuquerque improvements upstream from the
North/South Coors Pond and at inlets along the Amole Del Norte Channel to avoid
overloading downstream facilities. Note: The Amole Del Norte Channel and
upstream systems are maintained by the City. See ongoing City studies for detailed
information on these systems.

b. Construct SAD 222 Tower/Sage detention basin and outfall storm drain in
conjunction with the City.

Amole Detention/Hubbell Channel/Hubbell Lake Detention:
a. Construct the 862 AF Guac Basin to increase the total Amole/Hubbell Lake storage
capacity from 983 AF to 1845 AF. Note: these volumes assume the principal
spillway valves on the Amole Detention and Hubbell Detention Basins are closed
during the 100-year 24-year design storm. (Projects AH1, AH2, AH3)
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b. As part of the Guac Basin, enlarge the emergency spillway from the combined Guac-
Amole Basin to the Hubbell Channel to accommodate the PMF flow of 45,000 cfs,
lengthen the spillway from 400 ft to 960 ft. (Project AH1)

C. Increase the emergency spillway capacity at Hubbell Lake to accommodate 46,000
cfs, lengthen the spillway from 1,200 ft to 2,300 ft. (Project AH4)

d. Muli-use facilities at the Guac-Amole Basin. (Project AHS5)

e. Consider alternate detention storage (1, 2 and 3) locations at northeast corner of
Amole Basin (Project AH6) and at Hubbell Lake (Project AHS5).

I TECHNICAL TEAM

This DMP was prepared under the direction of the AMAFCA staff and the AMAFCA Board of
Directors. Leedshill-Herkenhoff was retained by AMAFCA to perform the technical analysis. The
following consultants provided technical input and guidance for the DMP.

Ayres and Associates - Sediment Reconnaissance

Marron and Associates - Environmental and Archeological

Southwest Land Research (now Sites Southwest) - Land use, public input
Vinyard and Associates - Geotechnical Evaluation of Westgate Dam.

A technical advisory team provided on-going review of the analysis and DMP development with
representatives from:

AMAFCA
City of Albuquerque
Public Works Department (Hydrology)
Planning
Parks and Recreation
Bernalillo County
Public Works
Planning
Middle Rio Grande Conservancy District

Agency representation at the Technical Team Meetings is illustrated on the following chart
J. PUBLIC INPUT

Public information and data gathering meetings were conducted on September 1996 and January 12,
1999. See minutes in Volume IV.
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PROPOSED MAJOR REGIONAL TRUNK FACILITIES
PROJECT IDENTIFICATION LISTING

AN

PRIORITY CURRENT ISSUES/EXISTING CONDITIONS

PROPOSED

AA
AA2
AA3
SViA
Svis
BR1
BR4

rXTXTXTITITITIT

Blake Road @ Amole Arroyo — Eliminate Possible Avulsion (Completed 1998)
Amole Arroyo © Westgate Hts. — Channel Cleaning (Completed 1998)

Amole @ Detention Entrance — Channel Bank Upgrade (Completed 1998)
Benavides Inlet Upgrade — Improve Collection from Benavides

Benavides Storm Drain

Borrega Detention Basin (S1AF) Limit flow @ Inlet

Borrega Freeboard @ Inlet

AMOLE AND HUBBELL LAKE

AH1
AH2
AH3
AH4
AHS
AH6

Zrxx

Stage 1 Spillway Mod, 150 AF Basin — Provide Storage Volume for current conditions
Stage 2 Increase Storage by 300 AF — Future Expansion

Stage 3 Increase Storage to 862 AF — Future Expansion

Hubbell PMF Spillway Upgrade

Hubbell Lake Expansion Alternate

Salsa Detention Basin Alternate

AMOLE ARROYO STABILIZATION

PLI
AAd4
AAS
sv2
SV3
AAG
AA7

rXTIXTITIXII I

Powerline Detention Basins (58 AF) — Limit flow into Amole

Upper Reach Low Flow Channel — Construct Stable Channel

Mid Reach Composite Channel — Construct Stable Channel

Snow Vista Runoff Constraints — Existing

Snow Vista Channel Freeboard Upgrade — Provide adequate freeboard
Lower Reach High Flow Channel — Construct Stable Channel

Rundown Chute Freeboard Upgrade — Provide adequate freeboard

SOUTH POWERLINE CHANNEL/DETENTION

L SP1

South Powerline Basin '
In-Line Detention Basins (71 AF) — Diversion to control avulsions

RIO BRAVO BASIN

M RB1

South Rio Bravo Arroyo @ Hubbell Lake — Inlet structure

DEVELOPMENT DRIVEN IMPROVEMENTS

AD1
PL2
SB1
SB2
SB3
BR2
RB2

BR3
ADN

Tower—Sage Detention Basin and Outfall Storm Drain

Powerline — Channel Freeboard Upgrade — Provide adequate freeboard
Sacate Blanco Diversion Channel — Construct Stable Channel

S. Sacate Blanco Arroyo — Stable Conveyance

Sacate Blanco Avulsion Conveyance — Stable Conveyance

N & S Borrega Arroyos Conveyance — Stable Conveyance

S. Rio Bravo Arroyo Conveyance — Stable Conveyance

Borrega Area “6B" Diversion SD — Diversion

Amole Del Norte Basin — Ongoing City/Private Facilities

AMOLE—-HUBBELL D.M.P.

FIGURE I-2

LEEDSHILL—HERKENHOFF, INC. Co SHEET 2 OF 2




II. SYSTEM HYDROLOGY

A. HYDROLOGY DATA

Hydrology for the Amole-Hubbell DMP was analyzed for the following conditions. The detailed
reports are located in Volume III and the mapping is located in Volume II.

Existing Conditions (Existing)

Developed Conditions with Existing Facilities (DEVEX)
Developed Conditions with Selected Alternatives

Developed Conditions with Proposed DMP Facilities (DMP) -
Summary in this report, detail in Volume III.

+e+ 4

B. HYDROLOGIC SUMMARY - MAJOR FACILITIES

System deficiencies were identified from the existing conditions and developed conditions with
existing facilities analyses. Alternative improvements were evaluated to correct these deficiencies
and the apparent best alternative selected for the proposed DMP facility improvement. Table II-1
summarizes the hydrologic results at strategic locations within the watershed.

C. HYDROLOGIC (AHYMO) MODEL CONSTRUCTION

The Amole Arroyo hydrologic analysis was prepared using AHYMO 194 and the guidelines in the
City of Albuquerque Development Process Manual (DPM). The hydrologic model consists of
several separate independent models for the different drainage basins. See basin and subbasin
mapping in Section III of this Volume and in Volume II. Volume III includes the detailed AHYMO
analysis results.

The AHYMO analysis construction is as follows:
1. Amole Arroyo Basin (AA)

The Amole Arroyo collects runoff from the drainage areas which flow directly into the
arroyo and also from diverted flows from Powerline, Snow Vista, Sacate Blanco and in
developed conditions, the Unser Extension Storm Drain. The Amole Arroyo AHYMO
model imports the runoff from these diversions for a total combined flow. In all but the
DMP model, the Amole Arroyo model is integral with the Amole and Hubbell Lake model.

LH 14
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Westgate Dam Basin (WG)

The Westgate Dam AHYMO model developed for the Amole Westgate DMP (RD-61) for
developed conditions with the East and West Amole Dams and outfall facility in place is
utilized. (See Figure III-1). The output hydrograph is imported into the Amole Arroyo
model. The AHYMO model from RD-61 contained several warning messages. Conveyance
facilities were modified in the Westgate DMP and PMP models to provide adequate
conveyance to ensure all runoff is accounted for. These revisions are not based on field or
design data but are just pipe size or channel size increases to provide adequate conveyance.

Powerline Basin (PL)

The Powerline Basin AHYMO model for developed conditions utilizes existing drainage
divides with the I-40 channel in place. (See Figure III-4). The output hydrograph at the
Amole Arroyo is imported into the Amole Arroyo model.

Snow Vista Basin (SV)

The Snow Vista AHYMO model for developed conditions utilizes existing drainage divides,
the I-40 Channel in place and a runoff constraint for undeveloped areas north of Sage Rd.
and west of the channel of 1.29 cfs/acre. (See Figure II1-5). The drainage area east of the
Snow Vista Channel, west of 98th Street (Snow Vista Blvd.) and south of Tower Rd. is
diverted by storm drain into the Snow Vista Channel south of Benavides Rd. as part of SAD
222 and the Tower/Sage Drainage Plan. This area is not included in the runoff restrictions
in accordance with the City approved Tower/Sage Drainage Master Plan. The output
hydrograph at the Amole Arroyo is imported into the Amole Arroyo model.

South Powerline Channel Basin (SP)

The South Powerline Channel Basin is developed only for the DMP model. The South
Powerline Channel intercepts flows from the western portions of the Sacate Blanco, Rio
Bravo and a portion of the Borrega Basin. The South Powerline Channel AHYMO model
is incorporated in the Rio Bravo model since the outfall is into the Rio Bravo Channel.

Sacate Blanco Basin (SB)
The Sacate Blanco AHYMO model for developed conditions utilizes existing drainage
divides. The current flow path of the South Sacate Blanco Arroyo, which has avulsed down

an existing roadway, is incorporated in the model. The output hydrograph at the Amole
Arroyo is imported into the Amole Arroyo model.

16
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Rio Bravo Basin (RB)

The Rio Bravo AHYMO model is constructed using the divides developed for the Rio Bravo
Drainage Study (RD-22). The Rio Bravo output hydrographs are imported into the Amole
Detention/Hubbell Lake model.

Borrega Basin (BR)

The Borrega AHYMO model is constructed using existing drainage divides with the existing
diversion channel in place (RD-35, RD-38). The basin south of Gun Club Road (Basin 6B)
is diverted into the Borrega watershed for developed conditions to be consistent with the
West Mesa Drainage Master Plan (RD-13, RD-14)

Amole Del Norte Basin

The areas which drain to the N/S Coors Pond and the Amole Del Norte Channel have been
studied independently by the City and by private developers. The AHYMO models from
these studies were combined into a comprehensive Amole Del Norte Channel model. The
output hydrograph from the Amole Del Norte model is imported into the Amole Detention
Basin model. The models were reviewed and discrepancies between the models corrected.
Minor revisions were made to the models to provide consistent assumptions regarding
sediment yield and to provide uniformity between all of the basins in the DMP. Minor
conveyance revisions were made to eliminate AHYMO warning messages.

Amole Detention/Hubbell Lake Detention

The Amole Detention Dam and Hubbell Lake Detention Dam provide the storage facilities
at the downstream end of the Amole Arroyo Watershed. These facilities are connected by
the Amole/Hubbell Channel. The Hubbell Channel was designed as an integral part of the
Amole Basin emergency spillway. Output hydrographs from the Amole Arroyo, Amole Del
Norte Channel, Rio Bravo Channel, South Rio Bravo Arroyo and Borrega are imported into
the Amole/Hubbell model.

Probable Maximum Flood

The PMF AHYMO model was developed assuming that the runoff was contained in the
existing diversion and conveyance systems. Conveyance systems were modified in the
model to eliminate AHYMO warning messages. The 1-40 channel and 1-40 Roadway
Embankment was assumed to contain the PMF runoff north of I-40. Overflow from the East
and West Amole Dams was not included. The Amole Dam and Hubbell Lake were assumed
to be full at the start of the PMP rainfall but all other detention facilities were assumed to be
empty. These assumptions should represent the reasonable PMF situation for the Amole
Dam, Amole/Hubbell Channel and Hubbell Lake. Rainfall distributions include the PMP
and one half PMP for existing conditions. For developed conditions, the NM Dam Safety
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Design Criteria, 1997 Edition for a Class C dam is utilized. The PMP precipitation is used
for the freeboard hydrograph and P100 + 0.26(PMP-P100) is used for the emergency
spillway hydrograph.

D. RAINFALL EVENTS

Rainfall amounts for the various design storms were obtained from the City of Albuquerque
Development Process Manual and the NOAA, Atlas II. Rainfall amounts used in the analysis are
summarized in Table II-2.

TABLE II-2
PRECIPITATION DATA
100 year 24 hour 2.66
100 year 6 hour 2.20
PMP (freeboard) 6 hour 13.44
Spillway PMF 6 hour 5.12

E. TRUNCATED HYDROGRAPHS

The AHYMO models typically utilize a time step DT of 0.05 hours which, when combined with the
600 point limit in AHYMO, results in a total model hydrograph time of 30 hours. The 0.05 hour
time step is considered important to obtaining correct peak flow rates. Experimentation with longer
time steps resulted in lower (rounded) peak flow rates.

Due to the detention in the existing and proposed systems within the watershed, several of the
facilities are still discharging at the end of the 30 hour model time. Consequently, the tail of the
hydrograph is not included in the total runoff volume in the AHYMO model. For this DMP, these
truncated volumes are tracked manually and added to the AHYMO reported volumes. The AHYMO
“modified time” command which will force all of the volume into the hydrograph is utilized where
appropriate. However, in the DMP model, the extended times to drain some of the detention
facilities did not allow use of the “modified time” command. For clarity, all of the truncated
volumes were tracked manually for the DMP analysis to ensure that both the peak runoff rate and
the total runoff volume are accurate. Truncated and total volumes for the 100 year 24 hour DMP
facilities analysis are:

IH 18




TABLE II-3
RUNOFF VOLUME SUMMARY (DMP FACILITIES)

Westgate Dam 171 278 449
Powerline 427 554 98.1
Snow Vista 183.4 0 183.4
Sacate Blanco 732 0 73.2
Rio Bravo 187.0 0 187.0
South Powerline 114.9 0 115
Borrega 94 0 94
Amole del Norte 601.2 32 604.4
Amole Detention 1191.8 336.6 1528.4
Hubbell Lake 287.8 176.2 464

F. SEDIMENT CONSIDERATIONS

Sediment bulking was incorporated into the estimation of flow rates and runoff volumes in the
AHYMO models as follows:

Existing Conditions -
Developed Areas - 6%
Discharge from detention or desilting basins - 0%
Undeveloped areas w/ slopes less than 20% - 15%
Undeveloped areas w/ slopes greater than 20% - 54%
Steep escarpment “bad lands” areas - 54%

Developed Conditions -
Developed areas - 6%
Discharge from detention or desilting basins - 0%
Undeveloped (open space) areas - 15%
Steep escarpment open space “bad lands” areas - 54%

These estimated bulking factors were based on the Sediment Reconnaissance performed for this
project by Jim Schall and Bill Spitz of Ayres Associates which is included in Volume III.

Sediment bulking factors in models obtained from others which were incorporated into the Amole-
Hubbell DMP were revised to conform to these assumptions.

L“ 19




G. LAND USES/RUNOFF CATEGORIES

Previously approved hydrologic reports and studies which reflect ultimate development conditions
were used where appropriate. In these cases, developed conditions hydrographs were imported from
upstream basins to work within the constraints of the AHYMO data base. For those basins whose
boundaries are not encompassed by previous studies, an assumption was made about future
development trends. The process for describing ultimate development conditions is summarized
below.

1. Approved studies, plans, and pertinent documents were assimilated to establish probable
future zoning/land uses. These included:

West Route 66 Sector Plan
Tower/Unser Sector Plan

Rio Bravo Sector Plan

Rio Bravo Corridor Sewer Study
City/County Comprehensive Plan
City/County Zoning Maps

e oo o

The Southwest Area Plan was being developed during this portion of the study and was not
far enough along to be incorporated. The priority of use of the data from these studies and
plans is as shown in this ranking.

2. Runoff categories were developed for different representative development densities. These
categories were developed to determine how sensitive the runoff rate and volume is for
different land uses for the Amole area. A typical 40 acre tract was modeled in AHYMO for
each typical zoning/land use classification and the runoff computed. The zoning categories
conform to typical Albuquerque City Zoning Code uses. These were then compared and the
25 different land uses originally identified were condensed into 12 runoff categories. Each
runoff category has similar runoff rates and volumes, although the land use may be
significantly different from a traffic, noise or other aspect. The runoff categories are
summarized in Table II-4 and shown on Figure II-1.

TABLE I1-4
RUNOFF CATEGORIES

0 E Drainage Facilities

0 EO Other Easements

1 A-2 Ag/Residential 0.5 dweliing units /acre (d.u./ac.)
1 A-1 Ag/Residential 1 d.u/ac.

IH 20




Pl Public Infrastructure - General

1 RO-1 Residential 1d.u/ac.
3 RA-2 Residential 3 d.u/ac.

3 RA-1 Residential 2d.u/ac.
5 R-1 Residential 5.5 d.u./ac.
7 MH Residential 8 d.u/ac.
7 SU-1 Special Use

7 R-LT Residential 10 d.u./ac.
8 RD

8 R-T Residential 15 d.u./ac.
8 R-3 Residential 20 d.u./ac.
8 0-1 Office

8 P Industrial 15% of net lot (lot-building-

required parking = landscaping
FAR 20%-50%

8 R-2 Residential 20 d.u./ac.

8 R-G Residential 18 d.u./ac.

9 M-1 Manufacturing 15% of net lot (lot-buildings) =
landscaping FAR 20%-50%

10 C-1,C-2,C-3 | Commercial 25% of net iot FAR, 15% land-
scaping

11 P Parks

12 Pl Public Infrastructure - Schools

LH

The Developed Conditions Runoff Categories Map in Volume II - Supplemental Maps is a
graphical summary of the predicted ultimate development runoff categories. This map was
utilized to estimate future hydrologic conditions in the Amole DMP Watershed. It should
be noted that the hydrologic runoff category assumed for the escarpment area along the west
side of the watershed was based on R-1 zoning for the terraced area. This also incorporated
the assumptions that a strip of property east of the rim at an average width of 500 ft will
ultimately be reserved for Open Space and that slopes steeper than 9% would remain
undeveloped.
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H. EXISTING FACILITY CAPACITIES

Existing facility capacities were taken from reference reports and plans to the extent possible

Design Capacity: The capacity of the channel or basin that was the basis of the design.
Adequate freeboard conforming to the criteria at the time of the design is assumed to be included.

Bank Full Capacity: The bank full capacity for each of the arroyos or channels was estimated
with Manning’s “n” value used in general accordance with the City of Albuquerque DPM.
Powerline Channel and Snow Vista Channel each had channel sections with either riprap or concrete
and the top of bank was earth. In these cases the bank full capacity was calculated for the top of the
concrete or riprap, not the top of earthen bank. In these cases, as well as others, the earthen
embankment may provide adequate freeboard. Detailed investigation will be required to verify
adequacy, stability and continuity of the earthen section.

LH 22
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III. PROPOSED MANAGEMENT PLAN

A. INTRODUCTION

The proposed Drainage Management Plan for the Amole-Hubbell DMP Watershed (downstream
from Westgate Dam) is presented for each basin in the watershed. The facilities addressed in this
section are intended to accommodate the 100-year return frequency 24-hour storm. Dam safety
issues and runoff from the PMF are presented in Section K. Tables and Figures illustrating the
DMP facilities for each drainage basin are compiled at the end of each section. Additional larger
scale mapping is contained in Volume II.
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AMOLE ARROYO BASIN
EVALUATION
Situation

Location: The Amole Arroyo drainage basin is shown on Figure III-1. The Amole Arroyo
within this study area extends from the existing Westgate Dam to the Amole Detention
Basin. The arroyo is currently a natural earthen arroyo with short reaches of constructed
earth channel. Runoff is diverted into the Amole Arroyo at three locations, Powerline
Channel, Snow Vista Channel and Sacate Blanco Diversion Channel. The natural drainage
area below Westgate Dam which drains into the Amole Arroyo is relatively small,
approximately 1.23 square miles of the 10.12 square mile total tributary area.

Stability: The stability of the Amole Arroyo was investigated in the Sediment
Reconnaissance portion of this study. The Sediment Reconnaissance report is located in
Volume III. Aerial mapping with specific Amole Arroyo sediment concerns illustrated are
included in Volume II.

The existing sandy soil arroyo is unstable. Erosion and deposition occurs with each rainfall
event resulting in steep or vertical banks up to 10 ft. tall in the eroding areas and a shallow
meandering alignment in areas of deposition. Runoff from Powerline and Snow Vista
Channels are primarily “Clean” water runoff from diversions which have limited sediment
carrying capacity. Continued development will increase the clean water runoff, creating
more erosion and subsequent deposition and render the arroyo less stable. The instabilities
create several different problems; in the erosion areas, the steep banks are a safety hazard,
in the deposition areas, the shallow channel is a potential avulsion hazard and in both areas,
the channel will migrate endangering existing and proposed developments.

Open Space Arroyo: The Amole Arroyo is designated as an “Open Space” Arroyo as listed
in the Rank III, Amole Arroyo Corridor Plan (Corridor Plan) adopted by AMAFCA and the
City of Albuquerque. Guidelines in the Corridor Plan establish an overall concept for the
improvements to the arroyo. These guidelines encourage channel improvements to be
compatible with the “Open Space” designation allowing recreational uses within the corridor
and limiting improvements to those which have minimal impact. Drainage improvements
established by this DMP control the drainage and channel parameters.

Rio Bravo Sector Plan: Near the eastern end of the Amole Arroyo, from the Snow Vista
confluence to the Amole Detention Facility, the Rio Bravo Sector Plan, a Rank II
development plan for future development, has been adopted by the City. It proposes a site
layout that includes a large commercial/retail center, high and low density housing, parks and
schools. In the developed conditions model, the proposed land uses from this sector plan are
incorporated. Part of this plan is the extension of Unser Boulevard from Arenal Rd. to Rio
Bravo Blvd. Extension. Portions of the drainage area that generates runoff to the Amole Del
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Norte Channel will be diverted to the Amole Arroyo by a collection system in the Unser
Boulevard Extension. This diversion is incorporated into the DMP. Drainage basins 35301,
35303 and 35305 are diverted into the Amole Arroyo in the Unser Blvd. Extension storm
drain. The drainage area and general corridor location are shown on F igure III-1.

b. Problem Description

The Amole Arroyo upstream of the Snow Vista confluence has significant vertical channel banks
that are unstable and present a danger to the public. These banks indicate the channel is in a
degrading state due to “clean” water runoff from upstream Powerline Diversion and Westgate
Heights and are unstable. The Amole Arroyo through Westgate Heights has a constructed or graded
channel adjacent to existing development that conveys flows in what appeatrs to be in a state of
sediment equilibrium or slight aggradation. Above the Delgado crossing, aggradation is evident.

A potential avulsion of the Amole Arroyo has been identified at southwest corner of Westgate
Heights. The development is slightly lower than the arroyo and a potential exists for the arroyo to
overflow into the development during high flows. This situation is aggravated by local grading to
prevent vehicular traffic in the bottom of the arroyo and vegetative growth. The channel was cleaned
and capacity restored in the winter of 1998-1999,

Downstream of the Snow Vista confluence, the Amole Arroyo transitions from a well defined, deep
rectangular channel to a wide shallow meandering channel. The meandering ends at the Sacate
Blanco confluence. The meandering arroyo is susceptible to aggradation due to relatively flat slopes.

A potential avulsion exists where the extension of Blake Road crosses the Amole Arroyo. Proposed
Interim temporary control measures include raising the road grade of Blake Road on each side of the
arroyo to equal the adjacent bank height and still maintain a 25 mile per hour design speed. This
local regrading was performed in the winter of 1998-1999. A permanent solution is still required.

In the earthen portion of the Amole Arroyo at the entrance into the Amole Detention Facility, a
channel deficiency has been identified where a localized area has channel banks that are lower than
the remaining channel. To mitigate this deficiency, the channel was cleaned and capacity restored
in 1998-1999.

The geomorphology conducted by Ayres Associates as part of the Sediment Reconnaissance
indicates that the soils in the Amole Arroyo are erosive and the present arroyo is unstable. (See
Sediment Reconnaissance Report in Volume III).

c. Existing Facility Data
The existing Amole Arroyo is, for the most part, a natural, migrating arroyo with areas of

aggradation and degradation. See Table III-1 for hydrologic data and approximate existing channel
capacity.
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The Amole Arroyo enters the Amole Detention Dam via a concrete transition channel and chute with
an energy dissipator. The design flow rate was 4235 cfs (RD-14). The predicted flow with DMP
facilities in place is 4111 cfs. Preliminary calculations indicate that from 0.5' to 1.4' of additional
freeboard may be required on the entry channel and chute to satisfy current freeboard criteria. The
predicted flows do not exceed the “bank full” capacity.

d. Existing Right-of-Way

AMAFCA has Right-of-Way (ROW) and drainage easements for the existing Amole Arroyo except
through Westgate Heights which is City of Albuquerque ROW. From the Westgate Dam to the
Powerline Channel confluence, AMAFCA has a 100 foot ROW. AMAFCA has an 80 foot wide
“floating easement” from Westgate Heights to the Sacate Blanco confluence ROW. ROW has been
dedicated from Del Rey Rd. to the Snow Vista Channel. However, the present arroyo alignment is
south of this ROW.

The “floating easement” was based on the 100-year floodplain maps. The “floating easement”
location does not conform to the present alignment of the Amole Arroyo in all locations due to
continued erosion/sedimentation. The “floating easement” allows AMAFCA access to the arroyo
for maintenance.

Sufficient ROW appears to be available for constructing a stable Amole Arroyo in the current
alignment. Additional ROW may be required for public amenities such as trails, etc. For the
purpose of evaluating alternatives, it is assumed that the existing ROW ownership is adequate.

ROW for the alignment proposed in the Rio Bravo Sector Plan is partially in place. ROW would
be required west of Del Rey Rd. and for the alignment along the 98th Street corridor. It is assumed
that this ROW would be provided by property owners during development if the Rio Bravo Sector
Plan alignment is followed.

e. Developed Conditions Data

Results from the Developed Conditions Existing Facilities (DEVEX) analysis (see Chapter II of this
Volume and Volume III) indicates the Amole Arroyo does not have the capacity and/or stability to
safely convey the 100 year developed conditions design storm. The alternatives evaluated are
intended to provide for a safe conveyance system for the design storm. Hydrologic results presented
in the Developed Conditions Existing Facilities analysis were used to develop hydraulic alternative
solutions. Developed conditions runoff values with existing facilities for various analysis points
along the arroyo are presented in Table III-1.

f. Criteria

The Amole Arroyo Corridor Plan (Corridor Plan) designates the Amole Arroyo as an open space
arroyo.

The criteria is to provide a drainage management plan which:
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+ Provides a stable conveyance system that has the capacity to convey the 100 year event and
meets the City of Albuquerque’s Design Process Manual requirements. A stable conveyance
system in this situation is one which does not significantly degrade or aggrade for the range
of flows expected.

4 Conforms to the Corridor Plan and Sector Plans - visually natural (“not manmade”), allow
for biking, hiking and equestrian trails.

g Alternative Evaluation

The arroyo is currently an unstable arroyo which means it is aggradating, degradating, and
meandering with each rainfall event. Therefore, a suitable method of stabilizing the arroyo will be
required to provide for a safe public use facility.

The arroyo alignment from the Del Ray Road crossing to the Sacate Blanco confluence has not beer
established. There are two possible generic alignments. The first is to convey flows to the Snow
Vista Channel alignment using the dedicated ROW north of the present alignment, then down
adjacent to the existing powerlines and 98th St. Corridor to the Sacate Blanco confluence in the Rio
Bravo Sector Plan proposed alignment. ROW for this alignment downstream from the Snow Vista
confluence has not been dedicated. A portion of the Snow Vista Channel requires reconstruction for
this configuration. The other is to use the existing natural alignment. In either case the channel
treatment could be similar.

The Amole Arroyo Corridor Plan (Corridor Plan) identifies several alternative channel treatments
for a long term drainage solution. Available channel treatment options identified in the Corridor
Plan include “gabions (grade control structures), prudent line, rip rap, soil cement, and earth tone
tinted concrete”. Additional options investigated include combinations of detention and a low flow
channel and composite channels (low flow with overbank high flow). These alternatives were
evaluated for applicability in providing a long term stable drainage solution as well as satisfying the
Corridor Plan requirements for the Amole Arroyo from Westgate Dam to the Sacate Blanco
Diversion convergence. Combinations of these different methods of creating a stable channel could
be used.

Below the Sacate Blanco Diversion convergence, the Amole Arroyo is channelized and changes
character. Alternatives for the proposed improvements from the Sacate Blanco Diversion to the
Amole Detention Facility are limited due to the high flow rates.

Nine potential alternates and combinations of treatments were identified for the Amole Arroyo. Four
of these were discarded following the initial evaluation. These are discussed in subsection (3). Five
alternates were explored in more detail in the following subsections (1) and (2).

(1)  Five feasible and potentially prudent alternatives were explored in detail for the Amole

Arroyo system meeting the criteria. These alternates are shown schematically in Figures Alternate
1 through Alternate 5. Generalized channel treatments used in these alternates are:
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(2)

(b)

(©)

(d)

Low Flow Channel Section: This channel section is a soil cement (or tinted
concrete) channel designed similar to AMAFCA’s San Antonio Channel. (See
typical section on drawings.) This channel section includes the opportunity for
meanders, vegetated sediment pools, varying cross sections and other measures to
provide a “naturalistic” feel. The reduced flow rate, accomplished by upstream
detention, allows a relatively small channel width providing adequate space for trails
and other amenities.

High Flow Composite Channel Section: This channel concept incorporates a
stabilized soil cement or tinted concrete low flow section for recurring flows and a
stabilized overbank flow area for larger events. (See typical section on Alternative
drawings.) The recurring flow channel could be similar to the naturalistic treatment
of the Low Flow section. Providing stability for the overbank flow includes:

< buried riprap along the channel edge for velocity transition,

< buried grade control structures to control local erosion,

< landscape grasses, forbs and shrubbery capable of resisting the shallow
infrequent flows,

< trails and public amenities consistent with the shallow infrequent overbank
flow, and

< freeboard conforming to FEMA levee requirements (3' minimum, 4' adjacent
to structures which restrict flow).

High Flow Stabilized Channel: This section is proposed only where flow depths and
velocities are such that the composite channel is not feasible. The proposed section
is a trapezoidal soil cement or tinted concrete channel over 6' deep. (See typical
section on Alternative drawings. This section can be softened by use of exposed soil
cement ledges, varying section, etc. This section is used below the confluence with
Sacate Blanco for all alternatives.

Amole/Snow Vista Pond: Two alternatives incorporate a detention pond at the
Amole Arroyo and Snow Vista Channel confluence. Two pond configurations were
evaluated: one, the pond location is on the Snow Vista Channel above the confluence
with the Amole Arroyo. Runoff from the Snow Vista Channel could be discharged
from the pond at a rate of 50 cfs. Runoff from the Amole Arroyo would be conveyed
in the arroyo. This would result in a 131 AF detention pond on approximately 30
acres. The combined flow rate below the confluence is 450 cfs.

The second configuration is to locate the pond at the confluence such that the pond
detains both the Snow Vista and Amole Arroyo flows. The end result is
approximately 35 acres for the pond, a detention volume of 166 AF, and an overall
reduction in the downstream low flow channel size. The flow exiting the pond is
limited to a peak flow of 150 cfs. This option is included in the alternatives which
include low flow channel section below the confluence. A pond at the Amole
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Arroyo/Snow Vista confluence does not conform to the Rio Bravo Sector Plan (RD-
58). The Sector Plan proposes a high density “urban center” for this vicinity which
may not be consistent with a large detention pond/open space facility.

2) The Alternates are:

(a)

(b)

(©

(d)

(e)

Alternate 1: Low Flow channel section from Westgate to Sacate Blanco confluence
and a high flow stabilized channel to the Amole Basin. This requires 51 AF
detention on Powerline and 166 AF detention at Snow Vista/Amole confluence.

Alternate 2: Low Flow channel section from Westgate to confluence with Snow
Vista, high flow composite section to Sacate Blanco and high flow stabilized channel
to the Amole Basin. This requires 51 AF detention on Powerline and follows the Rio
Bravo Sector Plan alignment.

Alternate 3: High flow composite section from Powerline to Snow Vista and low
flow section from Snow Vista and Sacate Blanco and high flow section to the Amole
Basin. This requires 232 AF detention at Snow Vista.

Alternate 4: High flow composite section from Westgate to Sacate Blanco and high
flow section to the Amole Basin. No detention is required. The alignment follows
Rio Bravo Sector Plan alignment.

Alternate 5: Low flow section from Westgate to Snow Vista, High flow composite
section Snow Vista to Sacate Blanco and high flow section to Amole Basin. This
requires 51 AF detention on Powerline and follows AMAFCA “floating easement”
alignment.

These alternates are summarized on Table III and shown schematically on the Alterative drawings
(Figures Alternative 1 to Alternative 5).

3) Several Channel Alternatives were investigated and discarded. These included:

(a)

Grade Control Structures: Grade control structures are helpful in reducing the
channel velocity and erosion potential. The Amole Arroyo is a relatively steep
channel which would require grade control structures to be placed about every 200
feet or so, depending on the drop height. Grade control structures can be made of
different materials such as rip rap, gabions, concrete, and soil cement. Of these
building materials, riprap and gabions are recommended for limited use only due to
their rodent habitat potential. After investigating the hydraulic advantages and
disadvantages, and long term maintenance requirements, the grade control alternative
was eliminated from further consideration for the following reasons:
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(b)

(©)

< The average arroyo bed slope is 2.3 percent. Therefore, to obtain a stable
average bed slope of 0.6 percent, 3 ft. high grade control structures would be
placed, on average, at approximately 175 foot intervals. This is costly, both
for construction and maintenance.

< The Amole Arroyo has two basic channel cross sections. First, the upper end
is deeply incised with no well defined low flow channel from the Delgado
CBC crossing to below the convergence with the Snow Vista Channel. The
balance of the system transitions to a wide and shallow cross section with a
defined low flow channel. In both cases, grade control structures would span
from bank to bank making it difficult and costly to construct pedestrian, bike
and equestrian trails.

Prudent/Erosion Setback Limits: Prudent line erosion limits could be used to
establish development limits and provide an area for the Amole Arroyo to continue
to migrate and evolve. The Sediment Reconnaissance report in Volume 111, indicates
the Amole Arroyo is not a suitable candidate for a prudent line/erosion setback due
to the following;:

< The Arroyo carries “clean water” runoff from the Westgate Dam, the
Powerline Diversion, the Snow Vista Diversion and from existing and future
development in the basin. The “clean water” will continue to erode where it
enters the channel and in steeper channel sections and deposit where the
channel grade flattens, continuing the current unstable situation, essentially
forever.

< The prudent line could feasibly be used in the lower reach of the Amole
Arroyo from the Snow Vista Channel to the Sacate Blanco Diversion
convergence in the current situation in which deposition of material eroded
from the upper reach is deposited. However, when the upper reach is
stabilized and when development occurs, the lower reach will exhibit the
same erosion instabilities as the upper reach.

This option is not considered feasible for the Amole Arroyo.

Runoff Constraints: The runoff from the northern portion of the Snow Vista Basin
is being developed with a 1.29 cfs/acre runoff due to the limited capacity of the
existing Snow Vista Channel. However, the existing development south of Sage
Road was originally developed with “free discharge” which results in high flows in
the Snow Vista Channel

Imposing runoff constraints in the Amole Basin does not appreciably reduce the flow
rate in the Arroyo. (See Figure III-1). Most of the flow is from Snow Vista
Diversion, Powerline Channel and developed areas in Westgate Heights.
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(4)

2.

Therefore, runoff constraints were not considered feasible.

Recommended Alternative

The Recommended baseline alternative is:

< 51 AF detention on Powerline and a low flow channel from Westgate Dam to Snow
Vista confluence.
< Composite channel from Snow Vista to Sacate Blanco. Developed alignment could

be in the existing AMAFCA “floating easement”, in the RBSP alignment or other
alignment. The routing is not critical for the conveyance and can be established at
the time development occurs. '

< High flow channel from Sacate Blanco to Amole Basin.

Alternative 2 and Alternative 5 illustrate the proposed alternative. This conveyance
alternative provides the following advantages:

<> Upper low flow channel and mid reach composite channel compatible with Corridor
Plan.

< Consistent with RBSP land use (no detention at Snow Vista).

< Alignment within existing AMAFCA easement within RBSP alignment or other
compatible alignment.

PROPOSED MANAGEMENT PLAN

The Baseline Alternative described above is the proposed Management Plan. This proposed
management plan is schematically shown on Figure 1II-1 and the Alternative 2 and Alternative 5
Figure. The hydrologic results for the Amole Arroyo with the proposed plan in place are contained
in Table I1I-2.

The proposed improvements are:

a.

L

Limit Flows into the Amole Arroyo from Powerline Diversion

Powerline Detention: Construct an additional 58 acre feet of detention storage on the
Powerline Channel with a Q,, discharge limit of 20 cfs at the Amole Arroyo confluence.
See the Powerline Basin section for specifics.

Priority - High (required to implement DMP solution and to stabilize Amole Arroyo)

Channel Improvements

Upper Reach Low Flow Channel: Construct low flow channel with open space
appurtenances from Westgate Dam to the Snow Vista confluence. This channel would be
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designed to convey “clean” water discharges and use “naturalistic” construction in
conformance with the Corridor Plan. Channel treatments to consider include meandering
soil cement, concrete and riprap channel sections, silt traps, natural appearing drop
structures, etc. A conceptual section of the low flow channel with recreational amenities is
shown on Figure III-2 and on the Alternative drawings. If the low flow channel is assumed
to be a trapezoidal section made of soil cement or concrete with 4:1 side slopes with the
required freeboard, the approximate minimum bottom widths and channel depths to
accommodate the predicted runoff are:

Westgate Dam to Powerline - 74 cfs - 5 ft. bottom (4' deep channel)
Powerline to Snow Vista - 575 to 693 cfs - 14 ft. bottom (4' deep channel)

Priority - High (required to implement DMP solution and stabilize Amole Arroyo)

Mid Reach Composite Channel: Construct composite channel from Snow Vista confluence
to approximately Sacate Blanco. The proposed alignment is within the current AMAFCA
“floating easement”, or following the present alignment which is not within the floating
easement, along the RBSP alignment or other alignment compatible with development. The
composite channel consists of a low flow soil cement or tinted concrete “naturalistic”
channel capable to conveying the 10-year runoff without overtopping. Less frequent higher
flows would be conveyed in overbank areas as shallow low velocity flow. See conceptual
section on Alternative Drawings 3 and 4 and on Figure III-2. The low flow portion is
estimated to be approximately 4 feet deep with a 10 foot bottom width. The overbank flow
area is approximately 70 feet wide with freeboard according to FEMA levee requirements.
Freeboard is 3' with an additional 1' of freeboard required 100" before and after structures.
Additional channel lining depth would also be required in curves, superelevations and
conditions where back water conditions may be encountered.

Long term maintenance costs will be higher due to potential damage from storms greater
than the 10-year frequency.

Priority - High

Lower Reach High Flow Channel: Construct a high flow soil cement or concrete channel
from the Sacate Blanco confluence to the existing concrete channel transition at the inlet to
Amole Dam. This trapezoidal channel is estimated to be 8 feet deep with a 30 foot bottom
width. Naturalistic treatment could include exposed soil cement steps similar to the
Callabacias Channel. This channel section is shown schematically on the Alternative
drawings and on Figure III-2.

Priority - High.

33




IH

Amole Rundown Upgrade: Construct additional freeboard for the existing rundown
transition channel and chute. Provide additional freeboard using pinned curb or similar
construction estimated to range from 0.5' to 1.4" high.

Priority - Low (concurrent with upstream development).

Crossing Structures: Numerous structures across the Amole Arroyo will require
coordination, both for design and timing. These include major arterials such as Gibson, 98th
and Unser as well as collector and local streets. Composite channels will require longer, and
thus more costly, crossing structures.

The crossing structure design must be consistent with the hydraulic concept for the arroyo
Priority - Concurrent with development

Tributary Conveyances within the Amole Arroyo Basin must enter the proposed low flow
channel via an underground conduit or by an open channel connection which is consistent

with the open space design and AMAFCA approved. Improvement of these tributary
conveyances should occur concurrently with development.

Priority - Low, (concurrent with Development)
Interim Conditions

Interim Urgent Improvements: Three improvements to the Amole Arroyo were identified in
the existing conditions analysis (Volume III) which need to be constructed as soon as
possible.

< Blake Road Crossing: The dirt road crossing of Blake Road of the Amole Arroyo is
a potential avulsion hazard. Regrading of Blake Road to prevent the flow from
diverting down Blake Rd. is proposed. AMAFCA is coordinating this work with
Bernalillo County.

Priority - Maintenance forces have corrected.

< Arroyo Channel Bank Height at Entrance to Detention Basin: The north bank of the
earthen Amole Arroyo just upstream from the entrance to the Amole Detention
Facility should be increased to safely convey the predicted existing conditions 100-
year event and provide freeboard. Grading to accommodate local runoff must be

incorporated.

Priority - Maintenance forces have corrected.
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< Arroyo Regrading at Westgate Heights: The existing earthen section at the
southwestern corner of Westgate Heights has been graded to discourage vehicular
traffic and trees and shrubs are growing in the channel. These conditions result in
reduced arroyo capacity and the potential for avulsion. Regrading is proposed to
provide adequate hydraulic capacity.

Priority - Maintenance forces have corrected.
d. Land Use Issues

Runoff Constrains: Due to the capacity of the proposed DMP solution, runoff constraints are
not proposed in the Amole Arroyo Basin.

Priority - N/A

Open_Space/Recreational Facilities: Concurrent with Amole Arroyo improvements,
construct public open space and recreational amenities as generally conforming to the
Corridor Plan including:

Pedestrian/Equestrian Trails

Landscaping

Foot bridges.

Priority - Concurrent with Arroyo Improvements.

Right-of-Way: Investigate floating easements owned by AMAFCA and confirm status or
convert into ROW. Obtain fee interest at time of platting.

Priority - High

e. Crossing Structures

Crossing structures for the Amole Arroyo include the proposed 118th Street corridor across
the low flow channel Upper Reach, the proposed Gibson Corridor and 98th Street corridor
across the Mid-Reach Composite Channel and the proposed Unser Corridor crossing the high
flow channel for the Lower Reach. The composite channel requires a longer span bridge and
thus a higher cost crossing structure.

f. Budget

Budget Estimate: The estimated project cost of the proposed DMP (Alternative 5) facilities
is:

Low Flow Channel Upper Reach - § 1,521,000

Composite Channel - Mid Reach - $1,492,000

High Flow Channel - Lower Reach - $845,000
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Channel Right-of-Way should be available within in the existing Amole Arroyo
ROW and easements with minor exceptions or dedicated during platting process.
Powerline Detention - See Powerline Section
Rundown Upgrade - $ 200,000
Crossing Structures -

Low Flow Channel Upper Reach - $534,000

Composite Channel - Mid-Reach - $1,837,000

High Flow Channel - Low Reach - $909,000

Timing: These facilities should be constructed prior to further significant development of
the upstream watershed. This includes Powerline and Amole Basins which are essentially
undeveloped and the Snow Vista Basin which is currently approximately 75 % developed.

E 4
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C. POWERLINE BASIN
1. EVALUATION
a. Situation

Location: The Powerline Basin is the drainage area intercepted by the Powerline Diversion
Channel and is located west of the Powerline Channel extending westerly to the drainage
divide at the Ceja Mesa north of the Amole Arroyo. This basin is shown on Figure III-3.

Sediment: The existing Powerline Channel and sedimentation pond currently capture
sediment laden flow from the Ceja Mesa escarpment area. Most of the sediment drops out
in the existing sedimentation basin and channel and the flow is diverted into the Amole
Arroyo. Developed conditions flows are expected to yield significantly less sediment than
existing conditions, although some sediment is anticipated from the northern end of the basin
and escarpment area. The existing sedimentation basin should be maintained in the system.

b. Problem Description

The Powerline Channel design is inadequate to convey the 100 year runoff from existing conditions
or developed conditions, in accordance with the current COA DPM. The freeboard is inadequate to
satisfy the requirements in the DPM, however overtopping is not expected.

c. Existing Facilities Data Summary

The existing conditions and developed conditions runoff are higher than the Powerline Channel
design capacity. However, due to freeboard incorporated in the design, it is not anticipated that
overtopping of the channel will occur during either event. Hydrologic and hydraulic summary data
is presented in Table I1I-2. (See Existing Conditions Mapping in Volume II and detailed Existing
Conditions Report in Volume II1.)

d. Existing Right-of-Way

AMAFCA has a variety of easements and ROW for the Powerline Channel. It may be beneficial
for AMAFCA to acquire, purchase, or trade property, to obtain full ROW for the existing and
planned facilities for Powerline. (See ROW mapping, Volume IL.)

e Developed Conditions Data

Results from the Developed Conditions Existing Facilities (DEVEX) analysis (see Chapter II and
Volume III) indicate that the Powerline Channel does not meet freeboard requirements. However,
the water surface elevation does not exceed the top of bank. Hydrologic and hydraulic data is
presented in Table III-2.
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f. Criteria
Provide channel modifications and improvements which:

+ Maintain a stable channel and detention system. A stable channel in this situation is one
which has the capacity to convey the Developed Conditions flows and does not significantly
degrade or aggrade for the range of flows expected.

+ Provide channel improvements that meet current requirements for channel design.

+ Limit the outflow from the Powerline Diversion into the Amole Arroyo to approximately 20
cfs. This is proposed to allow development of a “low flow” facility in the Amole Arroyo
upper reach above the Snow Vista confluence and the proposed composite channel (low flow
with stable overbank flow) between the Snow Vista and Sacate Blanco confluences to meet
the proposed management plan for the Amole Arroyo.

g. Alternative Evaluation

The only feasible alternative identified for Powerline Basin to meet the Drainage Management Plan
at the entrance to the Amole Arroyo is to detain the runoff in one or more basins. Applying runoff
constraints to limit the flows to 20 cfs would equate to a 0.026 cfs per acre constraint applied over
the basin. This appears to be impractical due to the steep nature of the area, the severity of the
constraint, and considering that the existing Powerline Channel does not require runoff constraints.

Utilizing the existing ROW and modifying the existing channel to provide “in-line detention” seems
to be much more practical and is being pursued as the preferred alternative. Two options considered
for the in-line detention basins are: (1) to modify the existing channel within the current ROW
which requires raising the berm along the east side for the channel; or, (2) to acquire additional
ROW on the west side of the channel and widen the existing configuration. The option within the
existing ROW is preferred due to less cost.

The Powerline Diversion Channel and proposed in-line detention basins are potential candidates for
“landform” treatment. Landform treatment could include shaping the berms and existing channel
to mimic other shapes with native landscape. These treatments require additional ROW. Possibly,
some of the additional land needed could be shared use of the powerline easement. Due to the
additional ROW needed, this option is considered a secondary feature which could be implemented
at the time of development.

AHYMO Analysis: The Developed Conditions AHYMO model has been modified to represent the
enlarged sedimentation basin with restricted outflow and the proposed in-line basins. Idealized
conceptual basins have been inserted into the model to represent the proposed management plan.
A more detailed AHYMO analysis will be required once specific detention pond parameters are
established during design of these facilities. Due to the series of detention basins, some runoff is
still traveling through the system after 96 hours.
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2. PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure III-3. The hydrologic results for
the Powerline Basin with the proposed plan in place are contained in Table III-2.

a. Limit Flows into the Amole Arroyo - Project PL1

The proposed plan is to limit the outflow from the Powerline Diversion into the Amole Arroyo to
approximately 20 cfs by providing additional detention along the Powerline Channel. The 20 cfs
Powerline outflow was established as a practical minimum value to allow implementation of the
Amole Arroyo low flow option between Westgate Dam and Snow Vista and the composite channel
between Snow Vista and Sacate Blanco. The practical minimum was desired since local flows into
the Amole Arroyo increase the peak flow rate to 542 cfs just downstream from the Powerline
confluence.

These proposed improvements are:

+ Sedimentation Basin Detention: Modify the existing sedimentation basin to increase the
detained storage from 28 AF to 46 AF. This can be accomplished by increasing the side
slopes from 4H:1V to 3H:1V and increasing the berm height on the east side by
approximately 3 feet in localized areas. The east side of the basin is the Powerline ROW and
increasing the berm height will need to be coordinated with Plains Electric. In conjunction
with the increased storage, restrict the outflow from the existing SCS drop spillway by
raising the top of the overflow weir elevation and reducing the size of the low flow discharge
orifice. Flows in excess of the 100 year event would flow over the modified weir.

Priority - High (required to implement proposed Amole-Hubbell DMP solution)

+ In-Line Detention: Construct a series of “In-line” detention basins with a cumulative capacity
of approximately 40 AF within the existing Powerline Channel ROW to provide additional
detention storage for the runoff which enters the channel between the sedimentation basin
and the Amole Arroyo. The channel in this reach is earthen with riprap grade control
structures approximately every 500 ft. The proposed modification is to provide eight
detention basins with approximately 5 AF of detention storage each using the existing grade
control structures as part of the outfall erosion control between the basins. Selected
detention berms (dams) could be widened to provide access across the Channel in
conjunction with development. The in-line detention basin configuration is shown
schematically on Figure I1I-4 and consists of:

< Excavate the basin to revise the bottom slope from the existing 1.5% to 0.1%

< Increase the side slope from 4H:1V to 3H:1V.
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b.

< Raise the east side berm at the south end of each basin approximately 3 feet, either
by compacted fill or a gravity retaining wall. (This may require encroachment on the
Powerline utility ROW.)

< Construct a detention berm across the channel with a pipe principal spillway and soil
cement emergency spillway.

<> During development, direct flow as required from the inflow arroyos from the west
to avoid overloading any one basin.

Priority - High (required to implement proposed Amole-Hubbell DMP solution)

Interim Ponding: For existing undeveloped conditions, it is estimated that approximately
58 AF of detention storage is required to reduce the flow into the Amole Arroyo to 20 cfs.
The reason for the high estimate of required storage under existing conditions is due to the
drainage area which will be diverted by the I-40 Diversion Channel for developed conditions.
Interim ponding could possibly be accomplished with limiting the construction to modifying
the sedimentation basin and constructing 2 or 3 in-line detention basins. A detailed analysis
would be required if an interim solution is pursued.

Priority - Low

Channel Improvements - Project PL2

Channel improvements are proposed for channel sections which do not meet current design criteria.

IH

Channel Freeboard: The concrete channel north of the Sedimentation Basin including the
reach north of Central Ave. does not meet current criteria for freeboard for the existing or the
developed flows. A freeboard deficiency of approximately 0.5 ft. is projected. Increase the
concrete channel freeboard by constructing pinned curb, header curb or other freeboard
materials along the top of the channel.

Priority - Medium - Existing system freeboard deficiency. Substantial bank full capacity
available.

Tributary Arroyos: Tributary arroyos which are intercepted by the Powerline Channel are
presently undeveloped “natural” arroyos. Entrance rundowns are in place for these arroyos
which appear to be functioning satisfactorily. As this area develops, these arroyos will
require stabilization as part of the development. Runoff and sediment from upstream areas
will have to be accommodated in this stabilization. Combinations of street flow, storm
drains and stabilized channels are anticipated, depending on the development layout.
Improvement of these tributary arroyos should occur concurrently with development.

Priority - Low, Required as Development Occurs.
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Land Use Issues

Runoff Constraints: Due to the steep basin slopes and the capacity of the in-line detention
basins to accommodate the runoff from the basin and the long detention times in the in-line
basins, constraining runoff from development in the Powerline Basin is not proposed.

Priority - N/A

Open Space: An open space corridor estimated at 500 feet wide along the top of the Ceja
Mesa escarpment is included in the developed conditions hydrology. This corridor conforms
to the suggested corridor in the Southwest Area Plan.

Priority - N/A

Steep Slope Development: In conformance with the Southwest Area Plan, slopes steeper than
9% are proposed to remain open space. Runoff from these areas will continue to produce
sediment which must be accommodated in the conveyance between the steeper sections and
Powerline Channel.

Priority - N/A

Open Space/Recreational Facilities: Construct or provide space for public use open space
and recreational amenities in conjunction with the Powerline Improvements consisting of

pedestrian and equestrian trails and landscaping.
Priority - N/A.
Crossing Structures

The Albuquerque Urban Area Long Range Major Street Plan (9/97) does not show any
planned corridors crossing the Powerline Channel. However, local residential streets will
cross as the area develops. Costs for possible residential crossing structures are not included.
Budget

Budget Estimate: The estimated project cost of the planned facilities is:
Sedimentation Basin Modifications - $ 350,000
In-Line Detention Basins - $100,000 each, $800,000 total.
Right-of-Way should be available within in the existing Powerline and adjacent
Plains Electric ROW, with possibly minor exceptions.
Concrete Channel Freeboard - $80,000
Crossing Structures - N/A

42




IH

Timing: These facilities should be constructed prior to the improvements to the Amole
Arroyo. It is recommended that the flow restrictions from Powerline be in place to prevent
damage to the low flow channel in the Amole Arroyo.
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D. SNOW VISTA BASIN
1. EVALUATION
a. Situation

Location: The Snow Vista Basin is the drainage area which drains into the Snow Vista
Diversion Channel. This area is located east of the Powerline Channel, north of the Amole
Arroyo and west of the Snow Vista Channel. This basin is shown on Figure III-5.

Development: A large percentage of this basin is developed. Westgate Heights, Sunrise
Terrace and other developments are already constructed.

b. Problem Description

The Snow Vista Basin has a significant amount of existing development. The channel that drains
this area is concrete lined for approximately the first 60 percent of its length, and the remaining
channel is earthen with riprap drop structures. The lower portion of the channel just upstream from
the confluence with Amole Arroyo is riprap lined. Under existing conditions, runoff constraints
have been imposed by the City on tributary areas upstream of the Sage bridge over the Snow Vista
Channel. The runoff constraint of 1.29 cfs/ac is based on the existing channel capacity (See RD 44).
In developed conditions, the flow in portion of the Snow Vista Channel below Sage Rd. exceeds the
minimum freeboard requirements.

Downstream of the Sage crossing, the existing Westgate Heights neighborhood generates a large
portion of the basin’s runoff. Channel capacity in this area is exceeded and will require remedial
work to increase channel freeboard. Runoff from Westgate Heights along Benavides Road exceeds
the capacity of the inlets and rundown into the Snow Vista Channel. Additionally, Westgate Heights
does not have a conveyance system to convey runoff from the 100 year event to the Snow Vista
Channel. Therefore, localized flooding could occur.

c. Existing Facility Data

The existing development, including Westgate Heights and other existing developments currently
free discharge. New developments in the Snow Vista Basin are constrained to 1.29 cfs per acre to
avoid exceeding the capacity of the existing Snow Vista Channel.

The Snow Vista Diversion channel was constructed in 1986 to divert the runoff from Westgate
Heights and developments north of Westgate Heights into the Amole Arroyo. This system consists
of a sedimentation basin at the head of a concrete lined channel which transitions to an earthen
channel with riprap grade control structures below Benavides Road. Existing conditions runoff in
this channel encroaches on the freeboard.
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d. Existing Right-of-Way

AMAFCA owns ROW or has drainage easements for the existing AMAFCA facilities within the
Snow Vista Basin. (See ROW maps in Volume II.)

e. Developed Conditions Data

As a result of this DMP, areas of hydraulic deficiencies have been identified. The Snow Vista
Channel does not have adequate freeboard to meet the design requirements of the City DPM below
Sage Road. Additionally, the street capacity of Benavides Road will be exceeded during the design
event.

f. Criteria

Provide modifications and improvements which:

+ Identify and resolve capacity deficiencies on the existing channel and collection systems
leading to the channel.

+ Provide a solution commensurate with the option presented in the Amole Arroyo Basin
section.
g. Alternative Evaluation

Peak Flow Reduction: One alternative identified for the Snow Vista Basin to reduce the peak flow
at the entrance to the Amole Arroyo is to detain the runoff in one or more basins. Applying runoff
constraints to limit the flows is not feasible due to the large percentage of the basin which is
currently developed. Utilizing the existing ROW and modifying the existing channel to provide “in-
line” detention is not a feasible alternate for Snow Vista due to the volume required to be stored and
the limited ROW. Providing a regional detention basin located in the vicinity of the Snow Vista
Channel confluence with the Amole Arroyo is one practical alternative to reduce flow rates.
Therefore, included in the alternatives for the Amole Arroyo is a 166 ac-ft detention pond (See
Amole Arroyo Basin for alternative specifics).

Rio Bravo Sector Plan: The Rio Bravo Sector Plan identifies the area at the confluence of the Snow
Vista Channel and Amole Arroyo as an urban center. This plan also shows a realigned Amole
Arroyo through this area and ROW for a portion of this realignment has been dedicated as part of
a bulk land transfer. The land use categories used in the Developed Conditions AHYMO analysis
conform to this Sector Plan. The proposed management plan for Snow Vista conforms to the
alignment shown in the Sector Plan.

AHYMO Analysis: The Developed Conditions AHYMO model was not modified as a result of the
alternatives analysis. Runoff constraints were applied to undeveloped areas in the entire Snow Vista
Basin west of the Snow Vista Channel at a rate of 1.29 cfs/ac for developed conditions.
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Runoff Constraints: The basin area which drains into Snow Vista above Sage Road is being
developed with a runoff constraint of 1.29 cfs/ac (see RD 44). This constraint is based on the
channel capacity above Sage Road. The undeveloped drainage areas along Sage Road west of the
channel (301.61, 301.62, 301.63, 301.64, 301.65 and 301.05) are also assumed to be constrained to
1.29 cfs/ac for developed conditions. This is based on available capacity of the Snow Vista Channel
at Sage Rd. The ponds constructed to retain public water will be owned and maintained by the City
of Albuquerque.

The drainage area east of the Snow Vista Channel between the Channel and 98th Street south of
Tower Rd. (Basins 301.71, 301.72, 301.73 and 301.74 Figure III-5) enters the Snow Vista Channel
below the Benavides crossing. Runoff from this area is unrestrained as presented in the Tower/Sage
Drainage Study (RD-25) which has been approved by the City. A storm drain along 98th Street is
included in the Tower/Sage SAD 222 and this area free discharges to the Snow Vista Channel.

Developed conditions runoff is 2083 cfs at the Amole Arroyo confluence compared to the existing
channel design capacity of approximately 1200 cfs and estimated bank full capacity of 2600 cfs.

2. PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure I1I-5. The hydrologic results for
the Snow Vista Basin with the proposed plan in place are contained in Table I1I-3.

The proposed management plan is:

a. Channel Improvements

Existing Channel Freeboard - Project SV3: Provide freeboard for segments along the

concrete channel which do not meet current criteria. Pinned curb wall extensions or similar
minimal improvements are envisioned.

Provide freeboard meeting current criteria by increasing the height of the riprap banks and/or
improve hydraulic capacity of the riprap channel section below the energy dissipator south
of Benavides Road. Increasing the east bank height, upgrading channel stability and
providing new channel rundowns with increased west bank heights should be designed and
constructed.

Priority - High - Existing capacity exceeded.

Benavides Rd./Snow Vista Inlet - Project SVIA: Provide additional inlet in Benavides and
piping to convey the runoff to the Snow Vista Channel beyond the jump structure.
Additional freeboard (0.5") is required for a short section of the side channel, this is
envisioned as Pinned curb wall extensions or similar minimal improvements.
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Benavides Storm Drain - Project SVIB: The runoff from a significant area of Westgate
Heights which is currently developed collects and flows down Benavides Road and adjacent
roadways. The predicted 100 year flow in Benavides Road is approximately 800 cfs and the
estimated street capacity to meet COA DPM criteria is approximately 70 cfs. Construct a
storm drain in Benavides Road and some tributary roads to bring these streets in compliance
with the City drainage criteria. The system consists of approximately 4,700 ft of storm drain
pipe ranging from 24" to 72" diameter and associated inlets, manholes, etc. (see Figure I11-6).

Priority - Medium
Land Use Issues - Project SV2

Runoff Constraint: Continue to restrict all new development in the Snow Vista Basin north
of Sage Road west of the Snow Vista Channel to the existing runoff constraint of 1.29 cfs/ac.
This will avoid overloading the existing Snow Vista Channel above Benavides and reduce
the freeboard requirements and minimize the impacts of additional runoff resulting from
future development.

Priority - On-Going

Snow Vista/Amole Confluence: Realignment of the Amole Arroyo as proposed in the Rio
Bravo Sector Plan or as development in the area occurs may require reconstruction of the
lower portion of Snow Vista. The final alignment for the Amole Arroyo and the impact on
the Snow Vista Channel will be established when development occurs in this area.

Crossing Structures

Crossing Structures for this area of the Amole-Hubbell DMP have been added only for
Amole Arroyo Alternatives. The 98th and Gibson Corridor crossings of the Snow Vista
Channel are assumed to be located upstream of the confluence with the Amole Arroyo. For
all other alternatives it was assumed that the corridors would cross after that confluence and
are included in the Amole Arroyo Alternative Costs.

Budget

Budget Estimate: The estimated project budget for the proposed facilities is:
Benavides Inlet Upgrades - $152,000
Benavides Storm Drain - $1,600,000
Snow Vista Channel Freeboard improvements - $104,000
Crossing Structures
Snow Vista Channel Freeboard Upgrade
(Amole Alternative 5 only) - $1,818,000

48




-AieSsa0eu aIe SjuswaAcid) ON PIBOGaal) [BUCHIPPE JNOUlM A)oBdED SSB0X2 Sey [auUeyd Bugsixgy
JOUNJ JO SBYOUI - Jjouny

-asn pue| padojenap Ajjny ‘aoe|d Ul sjuswaA0.dwl pesodoid - dNG BLWNJOA paulBjap Wwnulixe - [OAQ
‘Ayoedes ubisaq - Ajoeded 3WNJOA youn! [BJO] - [OAL
‘sanyioe} abeurelp Bupsixe pue asn pue| padojeasp Aind - XaA3d ojel ab1eyosIp Yead - O
-sapyioe} abeurelp Buiisixa pue asn puej Buisix3 - Buiisixa |11 8wnjoA ut ABojoipAy [1e1ep pUe || SWN|jOA Ul
“ease Bunnquiuod jo aioe Jad ajes abieyosip yead - 9e/sjo sdew ‘poda siy} sainbig 99g - Julod sisAjeuy - dv
pusbai/SSIoN
LU} LU} LS} B[SO
18°L (iny ueq) {2871 oLt (u1) gouny
7'e|l 009¢ 1 2% 1 4’601 (dy) oAl | OAOHYY FT0WY OL SONVHINI
00L2 £802 002} £802 ¥181 (sp) O 1V V.LSIA MONS L | ve
61 6L QE/s)0
88°1 (N4 >jueq) 881 (ur) youny
g'/9) 0ees G911 66 (dv) 1AL 13Nt SAAINYNIE
0012 0502 00Cl 060¢ 2213 (s$0) © MO39 VILSIA MONS )4 £C
og’} 9g’L L0°) QB/Si0
Z6°) (1iny ueq) 26t 060 (ut) youny
L' LT 00.¢ L2t pA] (4v) 1oAL JLVOLSIM WOHH
050! LEOL 066 €01 ZL8 (sp) D 13TNI MO139 VLSIA MONS ¥y |Zze
621 62t 060 0B/s§0
€61 (liny yueq) €61 £€8°0 (u1) youny
YL 058¢ 1241 £'6P (4v) 10AL ONISSOYD IDVS
0€6 916 058 916 Zv9 (sp) D MOT13E VISINMONS | ¥ lleg
6c’1 6¢’L 040 OB/S)0
16} (1tng >jueq) 161 980 (u1) youny
*|G6 G6SY G6 Sy (4v) 10AL NOILONANF 3ANIT
018 1y 0.8 1yl L0¥ (sP) D | NOLLOIS MOTIE VISIAMONS | ¥ | ¢¢
qc’'l sl 290 O0B/SJ0
10¢ (ing ueq) L0 9.0 (ut) youny .
«|8L°€EG 0gse 8¢S VAN (4v) loAL av3aH v
GLE 88¢€ 062 28€ /91 (sp0) © TINNVHD V.LSIA MONS L4 12
9e’l 9e’l 290 0B/s)0
02 102 9L0 (ur) youny
¥'9 ¥'9 oy (av) loag
8'cs 8'cs VL (3v) 1AL NISvd
78y {44 1414 £y £EC (sP) o NOLLY.ININIQIS V.LSIA MONS ¥ (e

NISvd V1SIA MONS
AMVYININNS DID90TOXUAAH
¢e-lilianavi

49

L



1198t/ ZoRRIDOR =
[(a3

SVIA BENAVIDES INLET / RUNDOWN
UPGRADE

SNOW VISTA BASIN
MANAGEMENT PLAN

E g g
- o S —
C o S (| 8 %; SviB Elﬁg‘efé\él%s GSTORM DRAIN—SEE
) o —
3822 |14 ; SV2 SNOW VISTA BASIN
o : ' RUNOFF CONSTRAINT—1.29¢fs /
5 I SV3 CHANNEL FREEBOARD UPGRADE
| R |
iy l%l
a
oc
!§| SHOW VSTA BASIN (sV) | EXSTNG FACLITES | WTH OMP
) DEVEX
! I%l AP DESCRIPTION VARIABLE 100 YR VARIABLE 100 YR
NO. 24 HR. 24 HR.
@
Im 211 SV SED. Qefs (in) 423 | Qecfs (n) 423
O BASIN TVol AF 53.8 TVol AF 53.8
DVol AF 6.4 DVol AF 6.4
— 21 SV CHANNEL Q cfs 388 | Qcfs 388
AT HEAD TVl AF 538 | Tvol AF 538
] 22 SV BELOW SECTION Q cfs 747 Q cfs 747
2 LINE JUNCTION TVol AF 95 TVol AF 95
E 22.1 SV BELOW Q ofs g6 | Qecfs 916
i SAGE X—ING Vol AF 1144 | TVol AF  114.4
; 22.2 SV BELOW INLET Q ofs 1031 | Q cfs 1031
= FROM WESTGATE TVol AF 121.7 TVol AF 121.7
g 23 SV BELOW Q ofs 2050 | Qcfs 2050
eoE 3 : BENAVIDES INLET Vol AF  167.5 | Tvol AF  167.5
568 2 \' 5 24 SV © AMOLE ARROYO | Q cfs 2083 | Q cis 2083
s 1 e
ggg 3 6 < g TVol AP 183.4 | Tvol AF  183.4

[

d b 1
! \ L
V
1
B I\
§ [
£2
a4
£h - -
Egg ' ;:\\
I -
AVQ 31VOLS3Mg ‘l

Z
LEEDSHILL —HERKENHOFF, INC.

LEGEND

(27727772 DMP IMPROVEMENTS
e emo @z BASIN BOUNDARIES
e mm s | GCATION STUDY CORRIDOR
SUBBASIN BOUNDARIES
@P)— HYDROLOGIC ANALYSIS POINT
TZ] BASIN BOUNDARY THIS SHEET
SUBBASIN ID NUMBER

60110

&K)  PROJECT ID NUMBER
0 500 1000’ 2000’
1" = 1000’

AMOLE—HUBBELL

SNOW VISTA BASIN
MANAGEMENT PLAN

FIGURE NO. -5

T P:\95045 95043%_32\DWG\C\SV—BASIN.dwg 6-9-99 KHK




1 P:\95043\95043_32\DWG\C\BEN—SCH.dwg 6—9—99 KHK

72"
Qgp=615¢cfs

JENARO ST.

BENAVIDES RD.

N

66"
Qgp=497cfs

L DEL MASTRO DR.

LADRONES PL.

WESTGATE
HEIGHTS
SUBDIVISION

LEEDSHILL~HERKENHOFF, INC.

\

/

\60"
Qgp=387cfs

/

24"
QSD =28cfs

r
CARLOS REY
ELEMENTARY

2

QSD=47CfS

DX

SCALE: 1"=400't
AMOLE—-HUBBELL D.M.P.

BENAVIDES
STORM DRAIN
SCHEMATIC

FIGURE NO. IT-6




E. SOUTH POWERLINE CHANNEL BASIN
1. EVALUATION
a. Situation

Location: South Powerline Channel is a proposed DMP solution facility that will divert
flows from the Sacate Blanco Basin, Rio Bravo Basin, and Borrega Basin, to the Rio Bravo
Channel and ultimately Hubbell Lake. The drainage area from these basins begins at the top
of the Ceja Mesa from the southern Amole Arroyo basin boundary, then south to sub-basin
50103 of the Borrega Basin. These basins drain west to east where the east boundary of the
South Powerline Basin is the existing PNM and Plains Electric powerline easements. The
South Powerline Channel outfall is the Rio Bravo Channel. The South Powerline Channel
drainage area is shown on Figure III-7. (Also see aerial mapping with contours in Volume
I1.)

Stability: The South Powerline Channel drainage area characteristics are similar to the
existing Powerline Channel Basin with a steep slope escarpment area. The escarpment is an
erosive area that generates large volumes of sediment. Sediment is transported downstream
resulting in incised arroyos. The transported sediment deposits in areas along the drainage
ways creating alluvial fans and the development of avulsion points. With the high degree
of sediment transport and alluvial fan and avulsion development, the conveyance systems
are unstable.

PNM and Plains Electric Powerline Easements: Similar to the existing Powerline Diversion
Channel, the PNM and Plains Electric powerlines extend to the south across the DMP
watershed (see Figure I1I-7). PNM and Plains Electric have a 100-foot wide easement each
and they are parallel to each other for a total easement width of 200 feet.

Rio Bravo Channel: Bernalillo County is extending Rio Bravo Boulevard from Coors to
Paseo del Vulcan. A trapezoidal channel along the north side is planned as part of that
roadway extension. The channel will be lined to sustain supercritical flows.

b. Problem Description

The drainage area between the powerlines and the Ceja Mesa is steep and consists of highly erodible
soils. As a result, multiple avulsion points and unstable arroyos make up the conveyance system for
runoff from the mesa. Each arroyo and avulsion point would have to be dealt with on a case by case
basis to develop a stable conveyance system to various outfall points along the Amole Hubbell
detention and channel system. The resulting product in the future could be a series of concrete lined
channels, naturalistic channels, grade control structures, etc. These facilities would be expensive and
may require significant maintenance.
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c. Existing Facility Data

Other than natural arroyos, no constructed drainage facilities exist within the South Powerline
Channel drainage area. However, there are the PNM and Plains Electric powerlines and easements.

d. Existing Right-of-Way

As a result of a bulk land transfer, AMAFCA was dedicated a series of easements for the existing
arroyos (see ROW mapping in Volume II). Where feasible, the proposed sediment ponds will be
placed in these easements, however, additional easements or ROW will be required.

e. Developed Conditions Data

The Southwest Area Plan proposes a 500-foot wide easement along the Ceja Mesa escarpment.
Additionally, slopes greater than 9 percent are proposed to remain undeveloped. Therefore,
sediment from the escarpment areas will continue to be generated in fully developed conditions from
these open space areas. Currently, the South Powerline drainage area is undeveloped. When the
area is fully developed, and according to current regulations, the runoff in the arroyos will be
increased. The additional runoff will include “clean water”, thereby causing an increase in sediment
generated and conveyed downstream.

Several minor avulsions exist in arroyos downstream of the powerline where the arroyo bed slope
reduces to the point that the arroyo can no longer carry the suspended sediment load. When the
sediment drops out of suspension; meanders, avulsions, alluvial fans and braided streams are created.
A major avulsion exists where the Rio Bravo and Borrega basin boundaries meet just west of the
powerline (see Volume II, Sediment Reconnaissance, sheets SR-6 and SR-8).  This avulsion is
listed as an “active avulsion” in that the flow could be conveyed into either basin during any given
rainfall event.

Rio Bravo Boulevard is designed to extend from Coors Boulevard to Paseo del Vulcan. This project
is being lead by Bernalillo County Public Works Department. A channel along the north side of the
extension is incorporated. The channel is steep and concrete lined. The intent of this DMP is to use
the channel as the outfall for the South Powerline Channel. The flow rate entering the channel from
the diversion is less than the Rio Bravo Channel design flow rate at that location.

The Rio Bravo drainage system was modeled in the Final Drainage Report for the Rio Bravo West
Extension, in July 1993 (RD-22).
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f. Criteria

The criteria is to provide a drainage management plan which:

4 Provides a stable conveyance system that has the capacity to convey the 100 year event and
meets the City of Albuquerque Design Process Manual requirements. A stable conveyance
system in this situation is one which captures the runoff and sediment from the escarpment,
removes the majority of sediment, and conveys the remaining flow to the Rio Bravo
Channel. The stable system will control the Rio Bravo/Borrega basin major avulsion and
greatly reduce the runoff and sediment to other potential avulsions east of the powerlines.

g. Alternative Evaluation

Essentially, there are two global alternatives to reducing sediment loadings generated by the
escarpment, and controlling the avulsions and conveyance systems.

Individual Conveyance Systems: The first alternative is to provide improvements in each
conveyance system such as channel lining, grade control structures, sedimentation ponds, and/or
prudent limits. Due to the number of conveyance systems required, this alternative would be costly
and maintenance intensive. Each conveyance system would follow existing arroyo alignments from
the escarpment to their respective outfalls along the Amole/Hubbell system. This type of system is
not considered prudent and has not been investigated further.

Diversion and Detention Facility: The second alternative is to capture the sediment and runoff and
have a single conveyance system to convey the flow to the Amole/Hubbell system. As a result, the
existing powerline easements have been chosen as the point of collection and the Rio Bravo channel
as the point of discharge. The Rio Bravo channel is a facility that will have the capacity to convey
the flow from the South Powerline Diversion to the Amole/Hubbell system. The total diversion
system has been labeled the South Powerline Channel. This regional DMP facility consists of eight
interconnected ponds with an additional pond located at the Rio Bravo Channel head. Results from
this alternatives analysis are incorporated into the DMP solution and are presented in Table III-4.

Landform Design Issues: The South Powerline channel is a candidate for Landform Treatment
similar to that discussed in the Powerline Basin section.

AHYMO Analysis: The Rio Bravo drainage system was modeled in the Final Drainage Report for
the Rio Bravo West Extension, in July 1993 (RD-22). The Rio Bravo DMP AHYMO model has
been modified to represent the South Powerline Basin with the in-line basins. Idealized conceptual
basins have been inserted into the model to represent the proposed management plan. A more
detailed AHYMO analysis will be required once specific detention pond and conveyance system
parameters are established during design of these facilities.
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2.

PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure III-7. The hydrologic and
hydraulic results for the South Powerline Diversion Channel are contained in Table I1I-4.

The proposed improvements are:

a.

L

South Powerline Channel/Detention Project SP-1

Sedimentation/Detention Basins: To capture the sediment generated from the escarpment,
detention/sedimentation ponds with diversion berms are placed at existing arroyos along the
powerline ROW. These locations cut off the sediment source from downstream alluvial fans
and avulsions. The ponds are connected in series by conveyance systems. Detention/
sedimentation ponds will attenuate the peak runoff thereby reducing the size of conveyance
systems required. This DMP facility has nine (9) ponds in the hydrologic model to achieve
the required detention. Ponds one through six are located north of Rio Bravo and ponds
seven and eight are located south of Rio Bravo. Pond nine is to detain the local runoff from
subbasin B-3 east. A total of 71 AF of detention volume is required based on the analysis of
this DMP. Sediment volume is inherent in the bulked volumes from the AHYMO analysis
for fully developed conditions. A detailed hydrologic, hydraulic, sediment and runoff
volume analysis will be required for design.

Priority - Low, (required by development)

South Powerline Channel Conveyance System: Each pond will be connected to the next by
a conveyance system. Conveyance systems range from pipe to an open channel with a
diversion berm. From pond one, a 24" pipe is modeled to convey the flow to pond two.
Then, open channels are used between ponds two through six. The major avulsion located
along the Rio Bravo/Borrega basin boundary is the location for ponds seven and eight.
These two ponds will be used in capturing the flows at the avulsion. Since the two ponds are
down gradient from the pond six outfall, flows from ponds seven and eight are collected and
conveyed to a junction point with the pond six outfall. The combined flows are then piped
to the Rio Bravo channel head for conveyance to the Amole/Hubbell system. Pond nine is
modeled for the 80 acre local drainage area (Area B-3 East) at the Rio Bravo channel head.
Pond nine is a local pond and to be constructed when needed by development.

Priority - Low, (required by development)
Land Use Issues
Runoff Constraints: Due to the capacity of the proposed South Powerline system to

accommodate the runoff from the basin, constraining runoff from the South Powerline Basin
is not proposed.
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Priority - N/A

Southwest Area Plan: The Southwest Area Plan proposes an open space easement
approximately 500-foot wide along the escarpment. Also, the Southwest Area Plan proposes
a restriction on development of areas with slopes greater than 9 percent. These restrictions
are intended to preserve the escarpment area and to reduce the impacts of development in the
escarpment area. These restrictions are included in the DMP analysis.

Priority - N/A

PNM and Plains Electric Easements: The intent of this DMP is to construct a diversion
channel with sediment and detention basins along the existing powerline easement.
Coordination with PNM and Plains Electric to use part of the existing easement and
additional ROW or easement are required. This location for the diversion works well, due
to the existing powerline easement which forms a development boundary.

Priority - N/A
Crossing Structures

Local residential crossing structures are not considered in the cost estimate. Rio Bravo (Sen.
Dennis Chavez Blvd.) and 118th Street Corridors cross the proposed South Powerline
Channel, but were assumed to cross over pipe outfall structures and not open channels, so
crossing structures are not considered in the cost estimate.

Budget

Budget Estimate: The estimated project cost of the planned drainage facilities are:
Detention/Sedimentation ponds - $ 950,000
Conveyance Systems - $ 220,000
Right-of-Way - $ 620,000 (Assumes purchase required.)
Crossing Structures - N/A

Timing: These facilities are not required today since the drainage area below the diversion
is currently undeveloped. These facilities will become necessary as development, either to
the west or to the east of the powerline, occurs.

Right-of-Way: AMAFCA may consider acquiring Right-of-Way for these planned facilities
in the near future if economically feasible. The Right-of-Way would be used to supplement
agreements that can be reached with proposed development or with PNM and Plains Electric
for the use of their existing easement.
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SACATE BLANCO BASIN

EVALUATION

a. Situation

Location: The Sacate Blanco Basin is the area south of the Amole Arroyo Basin and north
of the Rio Bravo Basin. This area drains to the Sacate Blanco Arroyo and the Sacate Blanco
Diversion Channel. The Sacate Blanco Basin is shown on Figure III-8. (Also see aerial
mapping with contours in Volume IL.)

Stability: The arroyos in the Sacate Blanco Basin, east of the powerlines, are deeply incised
which indicates the arroyos are in a degrading state. Furthermore, sediment deposits at the
Amole Arroyo confluence indicates aggradation at this location. Based on field observations,
the sediment deposits have reduced the hydraulic capacity of the existing Sacate Blanco
Diversion.

Avulsions: There are two avulsions located just upstream of the Sacate Blanco Diversion
(east of the powerlines) that were caused by dirt roads that traverse the area (see Volume I,
Sediment Reconnaissance, Mapping SR-6). The runoff captured by the road has incised the
road in such a manner to create a channel. The flow carried by the avulsion historically
would be conveyed to the head of the Sacate Blanco Diversion. Similar potential avulsions
caused by roads exist within the upper portion of the basin.

Rio Bravo Sector Plan: Near the eastern end of the Sacate Blanco Basin (the Rio Bravo
Sector Plan), a Rank II development plan for future development, has been adopted. It
includes a site layout that provides for a large commercial/retail center, high and low density
housing, parks and schools for the southwest side of the city. In the developed conditions
hydrology model, the proposed land uses from this sector plan are incorporated. The Unser
Blvd. Extension from Arenal to Rio Bravo Boulevard Extension included in this plan crosses
the Amole Arroyo in the vicinity of the intersection with the existing Sacate Blanco
Diversion.

Improvements: As development occurs in the Sacate Blanco Basin, the tributary arroyos and
drainage divides will be established to conform to the development pattern. Minor
modifications to alignments and detail are anticipated.

b. Problem Description

The Sacate Blanco Basin is currently undeveloped. All of the flow generated from the Sacate Blanco
Basin reaches the Amole Arroyo either from the Sacate Blanco Diversion or the avulsion caused by
an unimproved roadway. The Sacate Blanco Diversion Channel will require upgrading and
stabilizing to convey the runoff from future “clean water” development.
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The escarpment area west of the powerlines is very active in sediment generation; creating
meandering, braided flows and avulsions. As development increases, these problems will become
more prevalent. Avulsion control and sediment reduction from this basin will be required as part
of the DMP solution.

c. Existing Facility Data

The Sacate Blanco Basin is currently undeveloped. Under existing conditions, the Sacate Blanco
Diversion Channel has the capacity to convey the design storm. (See Table I1I-5.) The Sacate
Blanco Diversion Channel was designed with a capacity of 853 cfs. The developed conditions
existing facility (DEVEX) 100-year 24-hour runoff ranges from 1,070 cfs at the head to 2,3 80 cfs
at the Amole Arroyo confluence. Bank full capacity of the diversion is approximately 1660 cfs.

d. Existing Right-of-Way

The Sacate Blanco Diversion Channel has a 150 ft ROW. Most of the other arroyos within this basin
have 100 foot to 200 foot wide drainage easements dedicated to AMAFCA. These easements were
dedicated as the result of a bulk land transfer. The easements are shown in the Right-of-Way
Mapping in Volume II.

e. Developed Conditions Data

Results from the Developed Conditions Existing Facilities (DEVEX) analysis (see Table III-5 and
Volume I1II) indicates the existing Sacate Blanco Diversion Channel does not have the capacity to
safely convey the 100-year developed condition design storm runoff. The alternatives evaluated will
provide for a safe conveyance system for the design storm. Hydrologic results presented in the
Developed Conditions Existing Facilities analysis are used to develop hydraulic alternative
solutions. Developed conditions runoff values with existing facilities (DEVEX) for various analysis
points along the arroyo are presented in Table I11-5.

f. Criteria
Provide modifications and improvements which:

+ Reduce the developed conditions flow rate to within the capacity of the existing Sacate
Blanco Diversion Channel and/or improve the channel capacity.

4 Provide control for avulsions.

4+ Reduce the sediment load in the proposed Guac and existing Amole Detention Facilities.
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g. Alternative Evaluation

South Powerline Diversion: A regional diversion facility parallel to the existing powerline easement
is proposed which impacts the Sacate Blanco, Rio Bravo and Borrega Basins. This facility is
proposed to collect, detain and convey the runoff from the areas west of the powerline easement.
The diversion will eliminate many of the potential avulsion locations east of the powerline since the
source of the sediment will be eliminated. The alternative to this diversion is to accommodate the
sediment from the escarpment “bad lands” area and the resultant avulsions within each basin
resulting in more complicated and costly improvements. See the South Powerline Basin for further
information.

The following two alternatives have been developed to address the capacity issue of the diversion
channel. Both alternatives assume the active avulsion above the diversion channel will be
maintained in approximately its current path as a result of development. Conveyance from the
avulsion point to the Amole Arroyo can be achieved by storm drains, streets or other systems. Both
alternates assume the South Powerline Diversion Channel is in place.

Sacate Blanco Outfall into the Guac Detention Facility: There is an existing arroyo that conveys flow
to the Sacate Blanco Diversion Channel head, that could be used to bypass the diversion channel and

convey flows to the planned Guac Detention Facility. With the incorporation of rundowns and
channel improvements along the old arroyo, the need for the diversion channel is eliminated.
However, the cost to construct a rundown into the Guac Basin and 2,300 feet of channel
improvements, would be significant.

Sacate Blanco Outfall into the Amole Arroyo: Under existing conditions, the outfall for the Sacate
Blanco Diversion Channel is the Amole Arroyo. This system is undersized for existing conditions
runoff and would be grossly undersized for developed conditions without the South Powerline
Diversion. Impacts to the Sacate Blanco Diversion and the Amole Arroyo are reduced when the
proposed South Powerline Diversion is constructed. With the South Powerline Diversion in place,
the developed condition runoff in the Sacate Blanco Diversion reduces from 1070 cfs to 309 cfs at
the head and from 2,380 cfs to 1,183 cfs at the Amole Arroyo confluence. The developed runoff will
be “clean” water and erosive in the existing unlined channel. A channel upgrade consisting of soil
cement or similar non-erosive lining is recommended. The impact on the Amole Arroyo below the
confluence of including the flows from the Sacate Blanco Diversion is minimal (See Amole Arroyo
Section). With only minor channel upgrade required within the existing AMAFCA ROW to mitigate
channel inadequacy, this alternative has been chosen as the proposed DMP solution.

AHYMO Analysis: The Developed Conditions AHYMO model was modified to represent the
proposed South Powerline Channel. Sub-basins in the Sacate Blanco that are tributary to the South
Powerline Channel have been removed from the Sacate Blanco model and added to the South
Powerline Channel AHYMO model. Developed conditions drainage divides within the Basin are
assumed to be the same as Existing Conditions. Minor realignment of divides, conveyance paths,
etc. will accompany development.
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2.

PROPOSED MANAGEMENT PLAN

The proposed Drainage Management Plan is schematically shown on Figure I11-8. The hydrologic
results for the Sacate Blanco Basin with the proposed plan in place are contained in Table III-5.

a.

IH

Sacate Blanco Diversion Channel Project SB1

Stabilize the channel to convey the “clean” water runoff to the convergence with the Amole
Arroyo. See proposed channel section on Figure III1-8.

Priority - Low - Development driven.
South Sacate Blanco Arroyo Project SB2

Conveys the runoff generated in the Sacate Blanco Basin to the diversion channel. This
arroyo, shown on Figure I1I-8, is one main conveyance system of the basin. Since this arroyo
is required to convey flows to the diversion, a flow path for the runoff must be maintained.
This arroyo could be lined, placed in a storm drain, or otherwise stabilized, depending on
future development. No recommendations are made about channel improvements as a result
of this DMP. This DMP identifies the need for maintaining the existing facility as part of
the Sacate Blanco Basin backbone conveyance system.

Sacate Blanco Avulsion Conveyance Project SB3

The existing drainage divide just upstream from the Diversion Channel is the result of an
avulsion down an unimproved road. The DMP hydrology assumes this drainage divide
remains. This conveyance is shown on Figure III-8. This conveyance could be street flow,
storm drain or channel flow or a combination depending on future development. This DMP
identifies the need for maintaining the existing facility as part of the Sacate Blanco Basin
backbone conveyance system.

Avulsion Control

The South Powerline Diversion will cut off the sediment sources west of the powerline and
allow local control of avulsions east of the powerline as development occurs. (See Sediment
Reconnaissance Mapping in Volume II and Sediment Reconnaissance Report in Volume 11
for discussion of detailed avulsion potential.)

The avulsion plan:

< Construct the South Powerline Diversion prior to significant development within the
Sacate Blanco, Rio Bravo or northern Borrega Basins.

< Design conveyance facilities through developed properties to accommodate the worst
case combination of uncontrolled upstream avulsions.
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< Control potential avulsions within the development in a stable manner to eliminate
the avulsion potential.

Land Use Issues

Runoff Constraints: Due to the diversion by the South Powerline Channel facility and the
proposed improvements to the Sacate Blanco Diversion to accommodate “clean water”
runoff from the west, constraining runoff within the Sacate Blanco Basin is not proposed.

Priority - N/A
Crossing Structures

The Albuquerque Urban Area Long Range Major Street Plan (9/99) shows corridors for 98th
and 118th Streets and Unser Blvd. in the Sacate Blanco Basin. (See Figure I1I-8.) The Unser
crossing was assumed to be located downstream of the confluence of the Sacate Blanco
Diversion and the Amole Arroyo. The estimated cost for that crossing structure is included
in the Amole Arroyo estimate (AA-6). The 98th Street crosses both the Sacate Blanco
Avulsion Conveyance (SB2). 118th Street crosses the South Sacate Blanco Arroyo
Conveyance near the west end.

Budget

Budget Estimate: The estimated project budget for the proposed facilities is:

Sacate Blanco Diversion Channel Improvements - $460,000

South Sacate Blanco Arroyo Conveyance - $785,000

Sacate Blanco Avulsion Conveyance - $628,000

Crossing Structures -
Sacate Blanco Diversion Channel Improvements - no crossing
South Sacate Blanco Arroyo Conveyance - $1,003,200
Sacate Blanco Avulsion Conveyance - $591,360

Timing: Conveyance improvements along the Sacate Blanco Diversion are required when
development occurs.
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G. RIO BRAVO BASIN
1. EVALUATION
a. Situation

Location: The Rio Bravo Basin is the drainage area which drains into the planned Rio Bravo
Channel and the area south of Rio Bravo Boulevard which drains into the “South Rio Bravo”
Arroyo. This area is located along Rio Bravo Boulevard, east of the escarpment, north of the
Borrega Arroyo Basin and south of the Sacate Blanco Basin. This basin is shown on Figure
HI-9 and in aerial mapping with contours in Volume IT .

Development: This basin is essentially undeveloped. Rio Bravo Boulevard construction is
anticipated to spur development activity in this basin.

Rio Bravo Channel: The design of Rio Bravo Boulevard includes a concrete lined channel
along the north side to collect road runoff as well as intercepted flows in the Rio Bravo Basin
(Drainage Report RD-22). This channel enters the Hubbell Channel at the crossing of Rio
Bravo Blvd. A hydraulic model study was conducted to ensure this inlet would function
properly. Modifications to the Hubbell Channel to control wave action were identified from
this model to be constructed as part of Rio Bravo Blvd.

South Rio Bravo Arroyo: The drainage area south of Rio Bravo Boulevard currently enters
the Hubbell Lake Detention Basin in a natural arroyo condition. The runoff is conveyed in
a sheet flow pattern until it reaches the edge of the mesa. Here the runoff is concentrated in
a steep head cut that conveys the flow to a culvert under the MRGCD Gun Club Lateral. The
crossing of the MRGCD Gun Club Lateral is undersized and is an on-going maintenance
problem and is a safety concern due to the potential for overtopping and plugging of the
lateral.

b. Problem Description

The Rio Bravo Basin is currently undeveloped with the roadway extension of Rio Bravo Boulevard
from Coors Boulevard to Paseo del Vulcan. With the roadway extension, the basin is divided almost
equally into two halves. The northern half (subbasin B-5) drains to an improved channel planned to
convey the runoff to the Hubbell Lake Diversion Channel. The southern half follows the natural
drainage path.

In the lower portion of the southern half, a well defined arroyo becomes an alluvial fan (See Figure
I11-9). Sparse development exists below the fan which experiences braided and sheet flows. The
runoff enters Hubbell Lake through a head cut in the mesa above Hubbell Lake. There are no
easements or Right-of-Way for the arroyo alluvial fan or head cut. The head cut and Gun Club
Lateral crossing are causing damage and creating an unsafe situation due to the possible plugging
of the lateral.
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c. Existing Facility Data

There are no existing drainage facilities owned or maintained by AMAFCA within the Rio Bravo
Basin. See Table I1I-6 for hydrologic data.

d. Existing Right-of-Way

There is no existing AMAFCA owned Right-of-Way in the Rio Bravo Basin. See Volume II for
Right-of-Way mapping. However, Right-of-Way has been obtained by Bernalillo County for the
Rio Bravo Extension and MRGCD has right-of-way for the Gun Club Lateral.

e. Developed Conditions Data

Results from the Developed Conditions Existing Facilities analysis (see Table III-6 and Volume
I1I) indicates the proposed Rio Bravo Channel has the capacity to safely convey the 100 year
design storm. The alternatives evaluated herein will provide for a safe conveyance system for the
southern half of Rio Bravo Basin. Hydrologic results presented in the Developed Conditions
Existing Facilities analysis are used to develop hydraulic alternative solutions. Developed
conditions runoff values with existing facilities and with proposed DMP facilities in place for
various analysis points along the arroyo are presented in Table I11-6.

f. Criteria
Provide modifications and improvements which:

+ Collect the flows from the “South Powerline Diversion” Channel (See South Powerline
Channel Basin) and convey to the Rio Bravo Channel without exceeding the design capacity.

+ Provide “South Rio Bravo Arroyo” stable collection, channel and entrance into Hubbell Lake
Detention

g. Alternative Evaluation

A regional diversion facility parallel to the existing powerline easement is proposed which impacts
the Sacate Blanco, Rio Bravo and Borrega Basins. This facility is proposed to collect and detain the
runoff from the areas west of the powerline easement. The runoff collected from the South
Powerline Diversion Channel will enter into the Rio Bravo Channel and be conveyed to Hubbell
Lake. The peak flow rate in the Rio Bravo Channel with the diversion in place is less than the Rio
Bravo Channel capacity. Many of the potential avulsion locations east of the powerline will be
eliminated by the South Powerline Channel since the source of the sediment will be cut off. The
alternative to this diversion is to accommodate the sediment from the escarpment “bad lands” area
and the resultant avulsions within each basin, resulting in more complicated and costly
improvements. The following alternative assumes the South Powerline Channel is in place.
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South Rio Bravo Arroyo: The critical location for this arroyo is where the flow from the mesa is
conveyed over the lower bench, across the MRGCD Gun Club Lateral and into the Hubbell Lake
Detention. The vertical drop from the top of the mesa to Hubbell Lake is approximately 45 feet.
This area has head cut back into the mesa, the culvert at the Gun Club Lateral is undersized and
flows in the arroyo endanger the Lateral. A stable rundown from the mesa into Hubbell Lake
crossing the lateral appears to be the most practical alternative, as shown in Figures I1I-10 and III-11.
This facility is incorporated into the DMP solution. Design and construction of this crossing
structure must be coordinated with MRGCD and allow maintenance access for Gun Club lateral.
Combining the South Rio Bravo Arroyo with overflow from the Borrega Inlet has been considered.
See the Borrega Basin section for further discussions.

AHYMO Analysis: The Developed Conditions AHYMO model was modified to represent the
proposed “South Powerline Diversion” with detention facilities and outflows restricted to the
capacity of the Rio Bravo Channel. Idealized conceptual basins were inserted into the model to
represent the proposed management plan. A more detailed AHYMO analysis will be required once
specific detention basin parameters are established during design of these facilities.

2. ~ PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure III-9. The hydrologic results for
the Rio Bravo Basin with the proposed plan in place are contained in Table I1I-6.

a. South Rio Bravo Entrance into Hubbell Lake - Project RB1

Without a facility to safely convey the design storm from the South Rio Bravo Arroyo to
Hubbell Lake, uncontrolled erosion, failure of the MRGCD Gun Club lateral, and possible
flooding may occur in this area. To accommodate the runoff, facilities and improvements
will be required. These facilities include a conveyance system through the existing
developments, a rundown through the mesa escarpment, and a crossing structure over the
MRGCD Gun Club Lateral. The conveyance system could be an open channel or a storm
drain. Since no ROW exists, AMAFCA or other public agency may consider the purchase
of ROW for an alignment that best suits this need. The conveyance system will require a
diked inlet to capture the sheet flow runoff from the alluvial fan located upstream. The point
of discharge from the conveyance system would be the mesa head cut. With improvements,
the head cut could be transformed into a stable channel that conveys the flow in a non-
erosive manner to the crossing structure. The crossing structure, designed to provide access
for the existing maintenance road, would allow safe and controlled discharge into Hubbell
Lake. (See Figures I1I-10 and III-11.)

Priority - Medium (Although this improvement does not directly impact the AMAFCA
Hubbell Lake facility, the medium priority is assigned due to the continued
erosion and the danger to the MRGCD Gun Club Lateral.)
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Rio Bravo Channel

Construction of the Rio Bravo Channel is programmed to be constructed concurrently with
the Rio Bravo Boulevard Extension. Therefore, this facility is included in the DMP solution.

Priority - N/A
South Rio Bravo Arroyo - Project RB2

Tributary conveyances within the Rio Bravo Basin should occur concurrently with
development.

Priority - Low, (required by Development)

Avulsion Control

The South Powerline Diversion will cut off the sediment sources west of the powerline and
allow local control of avulsions east of the powerline as development occurs. (See Sediment
Reconnaissance Mapping in Volume II and Sediment Reconnaissance Report in Volume III
for discussion of detailed avulsion potential.)

The avulsion plan:

< Construct the South Powerline Diversion prior to significant development within the
Sacate Blanco, Rio Bravo or northern Borrega Basins.

< Design conveyance facilities through developed properties to accommodate the worst
case combination of uncontrolled upstream avulsions.

< Control potential Avulsions within the development in a stable manner to eliminate
the avulsion potential.

Land Use Issues

Runoff Constraints: Due to the proposed capacity of the South Powerline Detention Facility
to accommodate the runoff from the west, the long detention times in the detention basins
and the capacity of the Rio Bravo Channel, constraining runoff from the Rio Bravo Basin

is not proposed.

Priority - N/A
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f. Crossing Structures

The Rio Bravo Arroyo is a programmed facility for Bernalillo County. At some time in the
future 118th Street, 98th Street and Unser Boulevard may cross this facility. Because the
Arroyo is small (5' bottom width), it was estimated that 6' x 6' concrete box culverts would
be used for crossing structures. This estimate is included in Project RB2, South Rio Bravo
Arroyo Conveyance.

g. Budget

Estimated Budget: The estimated project budget for the proposed facilities is:
South Rio Bravo Arroyo Rundown - § 1.2 Million
South Rio Bravo Arroyo ROW - § 60,000
South Rio Bravo Arroyo Conveyance - $518,000
Crossing Structures - South Rio Bravo Arroyo Conveyance - $161,840

Timing: The South Rio Bravo outfall is required to safely convey the design storm from the
mesa, across the Gun Club Lateral and into Hubbell Lake. ROW will be required for this
facility. Construction of this facility is required under existing conditions to protect the
MRGCD Gun Club Lateral since the culvert under the lateral does not have the capacity to
convey the design storm.
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RIO BRAVO BASIN (RB) EXISTING FACILITIES WTH DMP
(DEVEX)
AP DESCRIPTION VARIABLE | 100 YR VARIABLE | 100 YR
NO. 24 HR. 24 HR.
43 RB CHANNEL @ Q cfs 1004 Q cfs 658
HUBBELL CH. TVol AF 43.5 TVol AF 141.6
76 SO. POWERLINE Q cfs - Q cfs 351
DIVERSION FROM POND 6 | TVol AF - TVol AF 78.4
DVol AF - DVol AF 9.6
77 SO. POWERLINE Q cfs - Q cfs 56.4
DIVERSION FROM POND 8 | TVol AF - TVol AF 27.4
DVol AF - DVol AF 19.
44 SOUTH RB ARROYO Q cfs 734 Q cfs 644
© HUBBELL LAKE TVol AF 48.8 TVol AF 45
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H. BORREGA ARROYO BASIN
1. EVALUATION
a. Situation

Location: The Borrega Basin is a drainage area which drains into Hubbell Lake. This area
is located south of the Rio Bravo Basin, east of the escarpment, and forms the southern
boundary of the Drainage Management Plan watershed. This basin is shown on Figure III-
12. (See aerial mapping and contours in Volume I1.)

Development: This basin is essentially undeveloped.

Borrega Diversion Channel: The existing Borrega Diversion Channel is an earthen channel
with riprap grade control structures that conveys runoff generated within the Borrega Basin
to Hubbell Lake. The channel is adequately sized for existing conditions but does not have
the capacity to convey unrestrained developed conditions runoff.

Borrega Inlet: At the downstream end of the Borrega Channel, is an inlet structure that
conveys the channel flows to Hubbell Lake. Several independent analyses have been
performed with the conclusion that the inlet is undersized for existing conditions. (RD-40,
RD-47, RD-35).

As part of the technical investigation for the DMP, previous studies and proposed
alternatives were summarized in a letter report (RD-76) which is included in Volume IV.

b. Problem Description

The Borrega Basin is currently undeveloped including arroyo systems, alluvial fans, and avulsions.
Sediment is generated from the steep escarpment slope on the west, and transported downstream to
the milder slope areas where some of the suspended sediment deposits forming alluvial fans and
avulsion locations.

The Borrega Diversion Channel collects runoff from the arroyo systems and conveys the runoff to
the Borrega Inlet and then into Hubbell Lake. Grade control structures have been constructed in the
channel to minimize erosion with a design capacity of 640 cfs. Under fully developed conditions
without upstream diversions or detention, the channel does not have the capacity to convey the
predicted 1643 cfs. The Borrega Inlet is a headwall with a 60-inch RCP that has a bank full capacity
of 225 cfs. It does not have the capacity to convey the existing 640 cfs or developed 1643 cfs. Both
the Borrega Channel and Inlet are AMAFCA facilities.

Under developed conditions, sub-basin 50201 is proposed to be diverted into the Borrega Basin as

development occurs. Currently, the flows generated by this sub-basin flow outside of the DMP
boundary. Diverting this area into the Borrega Basin will reduce the downstream hydrologic impacts
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from this area. Drainage facilities will be required to convey the flows from sub-basin 50201 to the
Borrega Basin. This diversion was initially proposed in the Western Albuquerque Metropolitan Area
Drainage Management Plan, identified as Area 6-B (RD-13, RD-14, RD-39).

An avulsion exists at the basin boundary between the Borrega and Rio Bravo Basins, west of the
Powerline. Flows generated from sub-basins 50103, 50104, and 50105 could flow into either the
Borrega or the Rio Bravo Basins. Improvements at the avulsion will be required to control this
runoff.

c. Existing Facility Data

The Borrega Diversion Channel is an earthen channel with grade control drop structures. The
facility was designed and constructed in the mid 1980's. The Borrega Diversion Channel diverts the
flows from the North and South Borrega Arroyos into Hubbell Lake. (See Figure III-12 and Aerial
Photos in Volume II). The need for this diversion was identified to remove downstream areas from
the 100-year floodplain (RD-38). A LOMR was filed by AMAFCA in 1991 to remove the
downstream area from the FEMA floodplain maps as a result of constructing the Borrega Diversion
Channel. Current floodplain mapping is schematically shown on the Existing Conditions Mapping
in Volume II.

The channel has a design capacity of 640 cfs and is adequate to convey the predicted existing
conditions runoff. The point of discharge from the channel is the Borrega Inlet which conveys the
flows to Hubbell Lake.

The Borrega Inlet has a hydraulic capacity of 225 cfs and is inadequate to convey the predicted
existing conditions runoff. Additionally the velocities in the 60" RCP exceed the erosive velocity
for the pipe which will eventually damage the pipe.

d. Existing Right-of-Way

AMAFCA has sufficient Right-of-Way (ROW) for the existing channel and inlet. See ROW
mapping in Volume II.

e Developed Conditions Data

Results from the Developed Conditions Existing Facilities (DEVEX) analysis (see Volume III)
indicates the Borrega Channel and Inlet do not have the capacity to safely convey the 100-year
design storm. Hydrologic results presented in the Developed Conditions Existing Facilities analysis
are used to develop hydraulic alternative solutions. Developed conditions runoff values with
existing facilities for various analysis points along the arroyo system are presented in Table I1I-7.

The Southwest Area Plan, developed by Bernalillo County and the City of Albuquerque, proposes

a 500-foot wide easement along the Ceja Mesa escarpment. Additionally, slopes greater than 9
percent are proposed to remain undeveloped. Therefore, sediment from the escarpment areas will
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continue to be generated in fully developed conditions, although at a lesser rate than today.
Currently, the Borrega Basin is undeveloped. When the area is fully developed, the additional runoff
will be “clean water” with the potential for erosion of earthen channels.

f. Criteria
Provide modifications and improvements which:

4+ Reduce the peak runoff to a manageable rate such that existing facilities can be utilized as
much as possible and/or modify existing facilities.

+ Provide a hydraulic solution for the inlet structure such that it will safely convey the design
storm from the Borrega Basin to Hubbell Lake.

+ Divert the runoff from Sub-basin 50201 (Area 6B) into the Borrega Channel.
g. Alternative Evaluation

The South Powerline Diversion Channel is assumed to be in place for all the Borrega alternatives.
This regional diversion facility parallels the existing Powerline easement and impacts the Sacate
Blanco, Rio Bravo and Borrega Basins. The proposed facility will collect and detain the runoff from
sub-basins 50103, 50104, and 50105. (See Figure I1I-12 and DMP mapping in Volume II.) This
will eliminate the existing major avulsion located west of the Powerline. The alternative to this
diversion is to accommodate the sediment from the escarpment “bad lands” area and the resultant
avulsions within the sub-basins resulting in more complicated and costly improvements.

The “Area 6B” storm drain diverts flows from the small sub-basin south of Gun Club Road into the
Borrega Basin in all alternates.

Numerous potential alternatives have been identified and investigated in this DMP and the previous
studies. These include reconstructing the inlet with 6 additional 60" pipes, replacing the pipes with
a box culvert or chute. Reconstruction of the inlet appears to be the most expensive option and was
not considered further.

Free Discharge: This alternative represents the fully developed condition, free discharge runoff from
the Borrega Basin. The maximum flow rate in the channel is 1,627 ¢fs. In this alternative extensive
channel improvements as well as inlet improvements will be required. This alternative is not
recommended due to anticipated high cost.

Borrega Detention Pond With 640 cfs Outfall: To reduce the impacts of developed conditions runoff
on the existing channel, the placement of a detention pond near the Borrega Diversion Channel head
was investigated. The resulting pond would need to be approximately 26 AF in order to limit the
discharge to 640 cfs, the existing channel’s design flow rate. This does not include the runoff from
sub-basin 50111 which generates 109 cfs during the design storm. The resulting flow at the Borrega
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Inlet to Hubbell Lake is 665 cfs compared to existing capacity of 225 cfs. In this alternative, local
detention ponds and minor channel improvements such as increasing bank height, may be required.
This alternative will require major improvements to the inlet. These improvements would include
the construction of a side spillway and/or reconstruction of the existing inlet and pipe system. As
a result, this alternative is not recommended.

Side Spillway and “Y” Inlet Structure: This structure consists of a side overflow spillway on the
north side to divert the flow in excess of the 225 cfs capacity out of the Borrega Channel. This flow
would enter a stabilized channel and be conveyed into Hubbell Lake through a drop structure located
where the South Rio Bravo Arroyo presently crosses the Gun Club Lateral. This alternate combines
the overflow from the Borrega Channel and the flows from South Rio Bravo. The concept for the
«“y” structure crossing the Gun Club lateral and providing the energy dissipation to convey the flow
from the top of the mesa is shown on Figure I1I-10 in the Rio Bravo Section.

This alternative is feasible but is estimated to cost approximately $1,027,000 in addition to the South
Rio Bravo Arroyo rundown estimated cost of $1,200,000.

Borreca Detention Pond With 225 cfs Outfall: In this alternative, the controlling factor is the
Capacity of the existing Borrega Inlet. The capacity of the inlet is approximately 225 cfs, as
determined by a study performed by the UNM Civil Engineering Department (RD-40, RD-47). This
Alternative incorporates a detention pond to reduce the peak flow from the basin to a flow rate which
can be conveyed through the existing inlet. The pond would require approximately 51 AF of storage
to reduce the discharge at the inlet to 225 cfs. The Area 6B storm drain is included in the detained
runoff. The maximum flow rate from the detention pond is 171 cfs, well below the existing channel
capacity. This option appears to cost essentially the same as the side spillway and “Y” inlet structure
and does not require financing of the South Rio Bravo Arroyo Rundown concurrently. If the
proposed development in this area proceeds, cost sharing and/or ROW dedication could make this
alternate less expensive. Therefore, the detention basin is recommended as the DMP solution.

AHYMO Analysis: The Developed Conditions AHYMO model was modified to investigate the
proposed alternatives. Idealized conceptual detention basins were inserted into the models to
represent the proposed management plan. A detailed AHYMO analysis will be required once
specific detention basin, channel and outfall parameters are established during design of the DMP
solution.

2. PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure I1I-12. The hydrologic results for
the Borrega Basin with the proposed plan in place are contained in Table II-7.

a. Borrega Detention Pond Limiting Flow to 225 cfs at Inlet - Project BR1

Construct a 51 AF detention basin to capture existing runoff with capacity for developed
runoff and limit flow at the Borrega Inlet to 225 cfs. Limit discharge into the Borrega
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Channel to 171 cfs at the pond principal spillway. Sub-basin 50111 will discharge into the
channel below the spillway but the total peak flow in the channel is predicted to be 225 cfs,
the Borrega Inlet’s existing capacity. Runoff generated from sub-basin 50201 is planned to
be diverted into the Borrega system. To accommodate this additional runoff, the pond
should be located along the existing channel such that the flow from sub-basin 50201 (Area
6B Storm Drain) will enter the pond. This will alleviate the need for an additional pond in
sub-basin 50201. With the implementation of this alternative, the improvements to the
channel are limited to a freeboard upgrade at the inlet (Project BR4). The detention basin
could be constructed in phases to accommodate existing runoff initially.

Priority - Project BR1 - High, Capacity exceeded under existing conditions.

South Powerline Diversion Detention/Channel - Project SP1

The major part of the proposed plan is to detain and divert runoff from sub-basins 50103,
50104 and 50105 which are west of the powerline easement in the existing Borrega Basin
into the proposed Rio Bravo Channel. This facility will eliminate the existing avulsion point
shown on Figure 11I-12.

North and South Borrega Arroyo Conveyance - Project BR2

Stable conveyance of the major Borrega Arroyos in conjunction with development is
required.

Priority - Low - concurrent with development.
“Area 6B” Storm Drain - Project BR3

Construct a storm drain system to collect runoff in sub-basin 50201 and divert it into the
detention basin. This facility is shown schematically on Figure III-12.

Priority - Medium - alleviates flows into developed property.

Freeboard at Inlet Project BR4

The 225 cfs inlet capacity is bank full at the inlet, without freeboard. Bank height
improvements at the inlet and along the lower portion of the channel to provide minimum
freeboard for the headwater required to convey the 225 cfs into the 60" pipe.

Priority - High - required for existing conditions deficiency.

Land Use Issues
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Runoff Constraints: Constraining runoff from this basin to avoid exceeding the existing
facility capacity is not practical. The runoff area with South Powerline in place and without
the “Area 6B” storm drain diversion is approximately 400 acres. To limit runoff to 225 cfs
requires a constraint of 0.56 cfs/ac. This is below the existing runoff rate of approximately
0.69 cfs/ac. Due to the capacity of the proposed and existing facilities within the Borrega
Basin and incorporation of the proposed DMP solution, constraining runoff from the Borrega
Basin is not proposed.

Priority - N/A

Southwest Area Plan: Upon adoption, the Southwest Area Plan proposes an easement
approximately 500-foot wide along the escarpment. The Southwest Area Plan also proposes
a restriction on development of areas with slopes greater than 9 percent. These restrictions
are intended to preserve the escarpment area and to reduce the impacts of development in the
escarpment area. Both of these land use restrictions are incorporated in the hydrologic
model.

Priority - Low, (required by development)

Open Space/Recreational Facilities: Construct or provide space for public use open space
and recreational amenities in conjunction with the Borrega Detention Pond.

Priority - N/A.
Crossing Structures

Long range major street plan for the Albuquerque Urban Area shows Unser Boulevard
crossing the Borrega Arroyo. It was assumed that the crossing would be located between the
confluence of the North and South Arroyos and the proposed detention basin.

Budget

Estimated Budget:; The estimated project budget for the proposed facilities is:
Borrega Detention Pond Construction - $ 767,000
Borrega Detention Pond ROW - $300,000 (15 Ac)
Inlet Freeboard Upgrade - $87,000
Area “6B” Storm Drain - $365,000
North and South Borrega Arroyos Conveyance - $989,000
Crossing Structures - Borrega Arroyo - $823,420

Timing: The Borrega Detention Pond and inlet freeboard upgrade are required to minimize
the impacts of possible damage at the Borrega Inlet and resultant downstream flooding from
existing conditions runoff. This facility should be constructed as soon as feasible.
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The Area “6B” storm drain timing is not critical and can be deferred until upstream
development occurs.

Right-of-Way: The proposed Borrega Detention Pond will require approximately 15 acres
of ROW.
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L AMOLE DEL NORTE BASIN

1. EVALUATION

a. Situation

Location: The Amole del Norte basin is a large watershed south of I-40 and east of the Snow
Vista Diversion Channel, which is collected in the Amole del Norte Diversion Channel. This
watershed is approximately 6.5 square miles of the 16.1 square mile Amole watershed below
Westgate Dam. This basin includes several subbasins which have been analyzed by others
as part of on-going development in this area. These Subbasins and the analysis reports are
as follows:

<>

98th & Central Basin - Drainage between 1-40 and Central Ave. West of 98th St.
which is detained in a basin at the intersection of 98th St. and Central Ave. (Prepared
by Griener for COA, RD #34).

Tierra Bayita Basin - drainage which flows to the Tierra Bayita Channel along
Bridge St. and into the N-S Coors Pond. (Prepared by Griener for COA, RDs #
6,32,33,34).

Unser/214 Basin - The drainage area north of Tierra Bayita and west of Unser Blvd
which is collected in the Unser Pond system. (Prepared by Easterling for Sunwest
Bank, COA, AMAFCA, RD #29 and by Scanlon for COA, RD #23, included in SAD
214).

Atrisco Business Park Basin - The drainage area east of Unser Blvd. and north of
Bridge St. which drains to the N-S Coors Pond. (Prepared by Easterling for Sunwest
Bank, COA, AMAFCA, RD #28).

Tower/Sage Basin - The drainage area north of Sage Road and east of the Snow Vista
Channel which drains into the proposed Tower Pond and to the Amole del Norte
Channel. (Prepared by Andrews, Asbury and Robert for COA, RD #25, included in
SAD 222).

Sunrise Estates Basin - The drainage area south of Sage Road incorporating the
Sunrise Estates Subdivision. (Prepared by Isaacson & Arfman, RD #59).

South Amole del Norte Basin - The drainage area east of the Snow Vista Channel
and Amole Arroyo and south and east of Sunrise Estates.

The Amole del Norte watershed and subbasins are shown on Figure III-13. See existing and
developed conditions mapping in Volume II for more detail. The AHYMO model for the Amole
del Norte Basin was constructed from the AHYMO models developed for each of these subbasins.
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Modifications to the models included revising ID numbers, exporting hydrographs, revising
sediment bulking and boundaries to construct a homogeneous AHYMO analysis. A revised rating
curve was developed for the N-S Coors Pond based on COA provided survey data. (See detailed
hydrologic data in Volume III). '

The main trunk facilities are already in place in this basin. This area was included because all of the
runoff from the Amole del Norte Diversion Channel drains to the Amole and Hubbell Lake
Detention Basins impacting storage volumes and spillway requirements.

b. DRAINAGE MANAGEMENT PLAN

The facilities within the Amole del Norte watershed are controlled and maintained by the City of
Albuquerque. The City is considering several independent studies, evaluations and design solutions
for improvements within this watershed, many in conjunction with Special Assessment Districts and
with proposed developments and COA studies.

It is intended that these independent design solutions will address the potential deficiencies with
existing facilities identified in Volume 111, Developed Conditions - Existing Facilities (DEVEX).
Due to the evolving nature of these City and private development plans, studies and proposals, a
detailed management plan for the Amole del Norte watershed has not been included in this DMP.

The Towet/Sage 60 AF Detention Pond and outfall storm drain is a programmed facility proposed
as part of COA SAD 222. AMAFCA has been requested to participate in construction funding for
this regional facility. The Tower/Sage Pond has been identified as Project AD1 in this report.

Conveyance Facilities: Conveyance (flow rate) issues for these existing facilities is deferred to the
City. The detention basins and ponds in the Amole del Norte watershed are required to mitigate the
future conditions peak runoff rates which minimizes overloading of existing channels, storm drains
and streefts.

Existing, proposed and potential future detention basins/ponds in the Amole del Norte watershed
include:

98th & Central

Unser Diversion

214 Basin

Atrisco business Park

N/S Coors Pond

Sunrise Estates

Tower/Sage (Programmed)

90th & Central (Potential Future)

South Amole del Norte (Potential Future)

These and similar detention facilities are necessary to avoid exceeding the capacity of the existing
Amole del Norte Channel as well as other existing streets, storm drains and channels.
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Runoff Volume Storage: The detention facilities which presently exist and are proposed for the
areas draining to the Amole del Norte Diversion Channel do not reduce the Amole Dam and Hubbell
Lake Dam volume requirements.

The detention facilities controlling runoff rates to the Amole del Norte Channel are designed to
detain a portion of the runoff and release it at a reduced rate. All of these facilities are essentially
drained within 30 hours after the start of the storm. Drainage out of the Amole and Hubbell Lake
facilities may not have started by the time these upstream basins have evacuated.

AHYMO Analysis: The hydrograph from the Developed Conditions - Existing Facilities (DEVEX)
AHYMO analysis is incorporated in the total runoff entering the Amole Detention Basin to
determine impacts to the Amole/Hubbell Dam system. Revised conveyance and detention facilities
in the Amole del Norte watershed as a result of on-going improvements may alter the timing of the
runoff entering the Amole Basin, but these differences are not anticipated to effect the total storage
volume requirements for the Amole and Hubbell Lake Facilities.

The DEVEX AHYMO analysis indicated 13.7 AF of flow over the emergency spillway at the N/S
Coors pond for fully developed conditions with existing facilities.

The DMP AHYMO which is summarized in this volume does not include any spillage out of the
system. The DMP run routes all of the inflow hydrograph through N/S Coors to the Amole Dam so
all of the volume is accounted for. The inflow hydrograph into the pond is the same as the DEVEX
runs.

For the DMP analysis, in order to capture all of the volume, the pond is modeled as essentially
having raised sides which raises the peak Q in the Amole del Norte Channel. This is conservative
for the timing of this flow reaching the Amole Dam which was the intent. However, this
overestimates the channel Q if the long term solution of N/S is to widen the pond or install detention
upstream.

The truncated volume of 3.2 AF on Table II-3 is the sum of the truncations from all the ponding in
the Amole del Norte watershed including 1.6 AF at N/S Coors.
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J. AMOLE DETENTION FACILITY, HUBBELL CHANNEL, AND HUBBELL LAKE
SYSTEM

1. EVALUATION
a. Situation

Location: The Amole Detention Dam, Hubbell Channel, and Hubbell Lake Dam form the
watershed’s southeast boundary. These facilities are shown on Figure I1I-14.

Operations: Runoff enters the Amole Detention Facility primarily from runoff collected in
the Amole Arroyo-and Amole del Norte Diversion Channel where up to 490 AF can be
detained (See Aerial Mapping in Volume II). This volume is estimated to be approximately
the 20-year return frequency event. The principal outfall is a gated 30 inch drain that requires
MRGCD approval to operate since the point of discharge for the drain is the Arenal Canal,
an MRGCD facility. Inflow volume in excess of 490 AF is conveyed in the Hubbell Channel
to Hubbell Lake. The excess flow spills over a side spillway and into the channel. The
Hubbell Channel is concrete lined along the side spillway. Below the spillway, the channel
transitions to an earthen channel where flows are conveyed to Hubbell Lake. Hubbell Lake
is an oxbow from the Rio Grande converted into a 493 AF detention facility. The principal
spillway for Hubbell Lake is a 36 inch gated drain that is operated in the same manner as the
Amole Detention Facility. (See Mapping in Volume II)

The outfalls for these two facilities are gated pipe drains that remain in the closed position.
The principal spillway discharge to the MRGCD Arenal Canal is by permit which includes
the operational constraints. The operational logic assumes that during large storm events,
the valley stormwater systems will be full and the stored water in the Amole and Hubbell
dams will not be released until the valley stormwater subsides. When AMAFCA wishes to
release the detained runoff, AMAFCA obtains concurrence from MRGCD to open the valve
and discharge into the MRGCD facility. This operational system causes the detention
facilities to be treated like a “retention” facility. Therefore, there has to be enough storage
to contain the runoff from the entire Amole watershed. This will remain the operational
system unless an alternate outfall from the Amole Dam or Hubbell Lake is designed and
constructed.

b. Problem Description

The Amole and Hubbell Lake detention facility system does not provide adequate storage volume
for existing conditions. Approximately 26 AF out of a total of 1009 AF spills out of Hubbell Lake.
The flow is the tailend of the hydrograph and is the drain down from upstream detention and is
estimated to be less than 100 cfs. Under fully developed conditions, the existing storage volume
from these two facilities is inadequate to contain the predicted volume from the design storm with
a deficiency of approximately 862 AF.
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The analysis in this section addresses the capability of the system for the 100-year 24-hour event.
Emergency spillway adequacy and dam safety issues are addressed in the following section.

c. Existing Facility Data

The Amole/Hubbell system does not have sufficient volume to detain the existing conditions runoff.
However, the predicted deficiency is very small compared to the overall system function.
Essentially, these facilities perform adequately for existing conditions. Also, these facilities are
inadequate for developed conditions.

The Hubbell Channel is an extension of the Amole Dam emergency spillway connecting the Amole
and Hubbell Lake facilities and was designed to accommodate the runoff from the %2 PMP event.
The channel design capacity ranges from 10,159 to 11,765 cfs which greatly exceeds the 100-year
developed conditions peak flow rates of approximately 2500 cfs. For the 100-year event, the
Hubbell Channel is adequate. '

Flows enter the Amole and Hubbell Lake Dam via rundowns or energy dissipating chutes. These
facilities are included in the basin associated with the channel including the following:

Amole Arroyo

Amole del Norte Channel

Rio Bravo Channel

South Rio Bravo Arroyo

Borrega Diversion Channel

d. Existing Right-of-Way

AMAFCA owns sufficient ROW for the existing facilities. In addition, AMAFCA owns
approximately 40 acres of unimproved land adjacent to the Amole Detention Facility and Hubbell
Channel. The land is currently unused by AMAFCA. See Figure III- 14 for site location.

e. Developed Conditions Data

Results from the Developed Conditions Existing Facilities analysis (see Volume III) indicates that,
without improvements, the total volume flowing into the Amole/Hubbell system exceeds the volume
capacity and flow will leave the system across the emergency spillway. The added volume required
to prevent the system from spilling is 862 AF. Developed conditions runoff values for various
analysis points along the system are presented in Table III - 9.

f. Criteria

The criteria is to provide a drainage management plan which:

+ Provides adequate storage volume for runoff from the watershed under fully developed
conditions. The system improvements must meet the design criteria set forth by the City
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of Albuquerque Design Process Manual and meet the State Engineer’s criteria for dam
safety.

Alternative Evaluation

There are basically two alternatives available for the Amole/Hubbell system. The increased runoff
from developed conditions can either be conveyed to a point of discharge or stored. In either case,
new facilities will be required. In all of the alternatives, the West 1-40 channel is assumed to be
constructed and operationl along with the two Amole Detention Dams north of I-40.

1.

IH

Outfall To the Rio Grande: An alternative to improve the Amole Detention Facility principal
spillway has been evaluated. The existing 30 inch pipe would be replaced by a 60 inch pipe
from the Amole Basin that would flow by gravity to the Rio Grande. This is feasible only
from the Amole Basin since the elevation of the basin bottom and the principal spillway is
higher than the Rio Grande. Near the river, a small pump station would be required to lift
the residual and low flows to the point of discharge. This system is estimated to cost
$8 million excluding ROW costs. A combination of smaller pipe outfall from the Amole
Dam and increased storage could potentially reduce the overall system cost. Since a
significant portion of the outfall cost is pavement and utility removal and replacement, the
cost savings from a smaller outfall pipe may not be large enough to offset savings in smaller
detention facilities.

The outfall pipe invert across the valley floor will be below the Rio Grande elevation.
Utilization of this outfall pipe to drain valley areas may not be feasible.

Westgate Dam Storage: One way to prevent all of the runoff from being stored in the Amole
and Hubbell Lake Dams is to convert the Westgate Dam from a short term detention dam to
a valved long term detention facility. The valve would be maintained in the closed position
and the stored water released only when downstream facilities, including Amole, Hubbell
Lake and the MRGCD Arenal Canal had adequate capacity.

Geotechnical data for the existing dam could not be located and an independent geotechnical
investigation was performed as part of this DMP by Vinyard and Associates. (See report in
Volume IV.) This investigation included borings to verify materials and seepage analyses.
This analysis indicated that a decrease in the transmissivity of the dam is required to prevent
seepage due to the longer detention times. Substantial improvements to the upstream face
of the dam including a cutoff trench at the upstream toe of the dam would be required.

Even with longer detention (retention) in Westgate Dam, additional storage at the Amole/
Hubbell Lake system is required for developed condition runoff volume.

Based on these results, this alternative was not evaluated further.
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Hubbell Lake Expansion: The storage volume at Hubbell Lake can be increased by
expanding the basin to the north which is presently undeveloped. Approximately 100 acres
is available. Potentially all of this would be required to store the necessary 862 AF of
additional volume.

This concept is to construction a berm similar to the present Hubbell Lake
dam—approximately 10 to 12" high, to enclose this area on the east and north. The existing
berm on the north side of Hubbell Lake would be removed. A low level berm could be left
enclosing the existing Hubbell Lake to facilitate wetlands habitat in the old oxbow area. The
emergency spillway would be removed and reconstructed on the east side of the basin.

The construction cost for this alternative ($1,502,000) is significantly less than the other
viable alternative, the Guac Basin. However, the purchase of the approximately 100 acres
of property is the key to implementing this alternative. A joint use facility would be feasible
due to the low height of the dam and the large flat interior.

Due to the nature of this construction, phasing is not advantageous for this alternative.

The Guac- Basin: The existing 40 acres owned by AMAFCA can be used to supply the
additional 862 AF of detention volume required. The new facility would be incorporated
into the existing Amole system to form the Guac-Amole Detention Facility. The connection
of these two basins is proposed to be as open as practical to facilitate multiple uses of the
basin. In Figures III-15, I1I-16, and III-17, this concept is illustrated. The Guac-Amole
Detention Facility is the “Baseline” proposal to provide adequate storage for the developed
conditions runoff volume from the Amole Arroyo watershed.

Several secondary alternatives were identified for the Guac Basin as variations on the
Baseline Alternative.

a. Value of Existing Materials: Construction of the Guac basin involves removing
approximately 1.7 million CY of existing soil to create a large “hole”. The existing
Amole Basin was constructed in an old aggregate pit (the Giannini Gravel Pit). It
may be possible to offset some of the excavation cost by recovering aggregate from
the Guac Basin location. AMAFCA has obtained a preliminary geotechnical
investigation to evaluate the potential commercial use of materials at this site. This
report is contained in Volume IV (RD-83) and estimates that the site has the
following quantities of material:

901,000 CY of relatively clean sands
1,877,000 CY of silty sand (borrow)
976,000 CY of sands and gravels

Land owner royalties that might be expected from this site range from $0.50 per ton
to $1.50 per ton. The sand and gravel portion has a potential value of approximately
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$1.5 million to $2.5 million. The ten to twenty foot overburden may have a negative
impact on the commercial value of the site.

Salsa Basin: A vacant approximately 20 acre parcel located at the northeast corner
of the Amole Basin was evaluated as part of the expanded Guac-Amole facility. The
natural ground at the east side approximately matches the bottom elevation of the
Amole Dam. The concept is to remove the Amole embankment on the north side and
extend the embankment around this parcel. Approximately 270 AF of storage is
obtained which could reduce the depth of the Guac Basin.

Enhanced Recreational Multiple Uses: The proposed 862 AF Guac basin located on
the AMAFCA 40 acre site requires 3 horizontal to 1 side slopes approximately 30
feet deep to provide adequate volume. The Guac-Amole Basin (combined Amole
and Guac Basin) floor area is approximately 45 acres, large enough for numerous
playing fields, a park or other multiple uses. However, with the 30 ft deep sides, this
space may not be visually pleasing.

One concept is to expand the site by an adequate amount to incorporate a regional
park, golf course or other recreational facility. As much as 100 acres of additional
land would be required for a golf course. This would allow a shallower Guac Basin
and incorporation of the facility into the overall basin geometry. Two features will
have to be addressed in the planning and design of a combined recreational
facility/golf course/detention facility:

Unser Boulevard Extension: The proposed extension of Unser Boulevard
(shown on Figure I11-14) effectively cuts off access from the Guac Basin to
the vacant land to the west.

Upslope of the Natural Grade to the West and to the Northwest: The natural
grade slopes between 2% and 4% to the west. To utilize the existing Hubbell
Channel system, the runoff must be stored below elevation 4996.75, the
emergency spillway elevation. Raising the spillway elevation would require
raising the top of the dam elevation (presently 5003) which is not considered
feasible. (See Sections on Figures I1I-16 and I1I-17.)

A series of detention basins scattered along the Amole west of the Unser Extension
incorporating a golf course is a feasible alternative to the proposed naturalistic
composite channel (See Section B). However. these basins would not decrease the
storage required in the Guac-Amole basin unless each basin was designed and
operated as a “retention” facility. This would require valved principal spillways as
well as emergency spillways.
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Based on these constraints, it is proposed to pursue multi-use and recreational
amenities in the Guac-Amole Basin and the Amole Arroyo corridor as a secondary
consideration.

d. Staged Construction: The 862 AF storage volume proposed for the Guac Basin
accommodates full build out of the upstream watershed. For existing conditions,
only approximately 26AF additional storage is needed. Staged construction would
be accomplished as follows:

Stage I - Construct the northern portion of the Guac Basin with
approximately 150 AF storage, the connection between Guac and Amole

Basins and make the modifications to the emergency spillway into the
Hubbell Channel.

Stages Il and I1I: Excavate the Guac Basin in stages. If borrow was required
for other AMAFCA projects or the existing material had commercial value,
the Guac Basin could be expanded gradually over a series of years at minimal
cost. Also, if the Salsa Basin is incorporated into this storage, it could be one
of these stages.

PROPOSED MANAGEMENT PLAN

The proposed management plan is schematically shown on Figure III-14. The hydrologic results for
the Amole/Hubbell Lake system with the proposed plan in place are contained in Table III-8. These
are based on the Guac or Guac and Salsa alternative.

The baseline proposed improvements are:

a,

IH

Guac-Amole Detention Facility Projects AH-1, AH-2 and AH-3: Construct an 862 AF
multi-use facility in stages to provide the additional storage volume required under fully
developed conditions (See Figures I1I-16, 17 and 18). The new detention facility would be
located on the existing 40 acres owned by AMAFCA, adjacent to the Amole Detention
Facility. The combined basins will form the Guac-Amole Detention Facility with a total
storage volume of 1,352 AF. The Guac-Amole basin will function as a single facility. The
existing emergency spillway would be shortened on the east side to provide space for a 100
ft wide connection corridor. The emergency spillway would be increased to approximately
600 ft total length by construction approximately 300 ft of weir length from the Guac Basin
on the west side of the existing Hubbell Channel stilling basin.

Priority - Stage 1 - Medium, Hubbell Lake spills under existing conditions but the flow
rates are low and the overflow is onto City open space areas. The risk
of flood damage or loss of life is relatively low.

Stage 2 and 3 - Required as upstream areas develop
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Land Use Issues

Open Space/Recreational Facilities: Construct public land use open space and recreational
amenities in the Guac- Basin. The amenities in the Guac- Basin should be designed in basic
conformance with the Amole Arroyo Corridor Plan (see Amole Arroyo Basin).

Priority - Medium (required by development)
Crossing Structures

Rio Bravo Boulevard is the only major street crossing and this has been constructed as part
of the Rio Bravo Boulevard construction.

Budget

Budget Estimate: The estimated baseline project cost for this planned facility is:
Guac- Detention Facility - $ 5.7 Million

Stage 1-  $1,453,000 (150 AF)
Stage2-  $2,214,000 (300 AF)
Stage 3-  $3,131,000 (412 AF)

Public Use Amenities - $ 0.8 Million
Right-of-Way - None Required
Crossing Structures - NA

Timing: Stage 1 should be constructed prior to significant further development of the
upstream watershed.

Right-of-Way: No additional ROW is required for construction of the baseline Guac-Amole
Detention Facility.

Hubbell Lake Expansion Alternative: Implementation of the Hubbell Lake expansion
alternative, shown on Figure III-14 as project AHS involves acquisition of approximately
100 acres of currently undeveloped property north and east of the existing Hubbell Lake and
relocation of existing dam embankment and reconstruction of the emergency spillway. This
site has recently been purchased by the City as open space property.

This site may be well suited for a multi-use facility due to low 10'-12' embankment, access
from Coors Road, the wetland habitat in the existing Hubbell Lake and the broad expanse
of open fields which would form the bottom of the basin.

Budget Estimate:
Hubbell Dam Construction - $1,502,000

Public Use Amenities - $0.8 Million
Right of Way - $2,000,000 (100 acres)

86




L

Timing: The existing storage volume in Amole and Hubbell Lake are exceeded. Therefore
increased storage should be constructed prior to further development in the upstream
watershed.

To implement this alternative, the purchase of the property must be accomplished prior to
development. Obtaining the property is critical for successfully implementing this
alternative.

Guac - Amole - Salsa Alternative. This alternative would reduce the volume of the Guac
Basin by approximately 270 AF which would be included in the Salsa Basin at the northeast
corner of the Amole Basin. This would allow a shallower Guac Basin, more amenable to
multiple use.

Budget Estimate:
Guac Detention Stage 1 $1,453,000 (same as baseline)

Salsa Basin $ 986,000 (270 AF)
Guac Detention Stage 2 $2,857,000 (442 AF)
Public Use Amenities $0.4 million
Right of Way $646,000

(20 Ac @ $34,000)

Timing:
Stage 1 should be constructed prior to significant further upstream development.

The ROW for the Salsa Basin should be acquired as soon as possible.

Right-of-Way: The ROW for the Salsa Basin will have to be acquired.
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K. AMOLE AND HUBBELL LAKE EMERGENCY SPILLWAYS
{.  EVALUATION

a. Situation

The Amole and Hubbell Lake facilities were constructed in accordance with State Engineer criteria
in effect at the time of construction. The Amole Basin emergency spillway is into the Hubbell
Channel which conveys the flows to Hubbell Lake. The Hubbell Lake emergency spillway spills
onto natural ground west of Coors Road returning the flow essentially to the historic path.

b. Problem Description

The emergency spillway sizes are not adequate to accommodate the full PMP event for existing
conditions (see Volume III). For developed conditions runoff, the spillways are not adequate to
convey the Freeboard hydrograph without overtopping the dam.

c. Existing Facility Data

The existing emergency spillways and Hubbell Channel are in good condition. The existing
capacities of these facilities, based on the State Engineer Filing Maps are:
Amole Emergency Spillway - 420" broad crested weir, 10,159 cfs,
Spillway Crest El. = 4996.75', Top of Embankment EI. = 5003.0'
Hubbell Channel Design Capacity - 10,159 cfs
Hubbell Lake Emergency Spillway - 1250' broad crested weir, 19,854 cfs
Spillway Crest El. = 4932.0', Top of Embankment El. = 4935.5'

Dam Hazard Classification - Both of these facilities appear to be classified as Class (c) Dams defined
as “Dams located where failure may cause loss of life, serious damage to homes, industrial and
commercial buildings, important public utilities, main highways, or railroads” as defined in SCS TR
60.

d. Existing Right-of-Way

These facilities are located on AMAFCA owned property.

e. AHYMO Analysis

The AHYMO models for the developed land use conditions with DMP facilities in place were
modified to analyze the Spillway and Freeboard precipitation events. In these analyses, it was
assumed that the runoff followed historic paths and where diverted, that the runoff followed the
diversion path. In other words, potential spillage out of a diversion channel which might leave the

Amole Watershed was not included except at the N-S Coors Pond. Flows in excess of the capacity
of the N-S Coors Pond which leave the facility were allowed to exit the Amole Arroyo system.
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These are conservative assumptions which should result in the maximum amount of runoff entering
the Amole and Hubbell Lake facilities.

The system was analyzed with the Amole and Hubbell Dams full at the beginning of the storm. The
other detention facilities were analyzed as empty at the beginning of the storm. This is an
approximation of a 100-year event proceeding the PMF event. A detailed evaluation of these
assumptions and resultant PMF hydrographs will be required for final design.

The results of the Spillway and Freeboard hydrology for developed conditions with DMP facilities
in place is presented in Table III-10.

f. Criteria

The Amole Detention Dam and the Hubbell Lake Detention Dam spillways were evaluated in this
DMP for compliance with current New Mexico State Engineer Dam Safety Criteria. The State
Engineer New Mexico Dam Safety Criteria, 1997 Edition (RD-71) and Earth Dams and Reservoirs
SCS TR 60 (RD-73) were utilized to establish the criteria.

Two emergency spillway events are defined, the Emergency Spillway Hydrograph and the Freeboard
Hydrograph. The Emergency Spillway Hydrograph must be passed through the spillway in a stable
manner, without erosion. The dam must contain the Freeboard Hydrograph without overtopping.
The precipitation amounts for Class (c) dams are the PMP for the Freeboard Hydrograph and P100
+0.26(PMP-P100) for the Spillway Hydrograph. For the Amole and Hubbell Lake dams, the 6-hour
precipitation amounts were determined to be 5.12” for the Emergency Spillway Hydrograph and
13.44” for the Freeboard Hydrograph.

g. Evaluation

The proposed spillway improvements are based on providing adequate spillway weir length to pass
the Freeboard hydrograph without overtopping the existing dam embankment. An optimization
analysis comparing the cost of embankment with the additional spillway was not conducted. Raising
the existing embankments was not considered due to increased visual impacts and potential
geotechnical concerns with increased embankment height on the existing facility. Increasing the
embankment height is a viable alternative to be considered during design.

2. PROPOSED MANAGEMENT PLAN

To satisfy the New Mexico Dam Safety Criteria, it is proposed to increase the capacity of the
existing emergency spillways.

a. Guac-Amole Emergency Spillway Project AH1. The peak flow over the emergency spillway
of 60,799 cfs is required to prevent overtopping of the dam. A total overflow weir length of
approximately 1,255 ft will pass the Freeboard Hydrograph without overtopping the existing
dam. No increase in the dam height is required. It is proposed to incorporate additional
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spillway weir length in the modifications required to the Hubbell Channel as part of the Guac
Basin. (See Figure III-15).

At the spillway hydrograph or freeboard hydrograph flow rate, the capacity of the Hubbell
Channel will be exceeded. This is also true for most of the other channels within the
watershed. Overtopping or failure of the Hubbell Channel should not endanger the Amole
Detention Dam. This element of the facility will require additional evaluation during design.

Hubbell Lake Emergency Spillway Project AH4. An increase of the weir length from 1250
ft to 3338 ft is required to pass the Freeboard Hydrograph peak flow rate of 67,765 cfs
without overtopping the existing dam embankment. The additional broad crested weir length
could be located on the northern portion of the Hubbell Lake embankment (See Figure III-
14).

Budget

Estimated Budget
Hubbell Lake Spillway Expansion - $1,245,700

Amole Spillway Expansion - included in Guac Basin costs.

Timing

The Guac-Amole spillway modifications should be accomplished during Stage I of Guac
Basin which should be constructed as soon as practical. The existing spillway is inadequate
to pass the PMP event.

The Hubbell Lake spillway modifications should be accomplished as soon as practical. The
existing spillway is inadequate to pass the full PMP runoff based on this analysis. A more
refined PMP hydrology model would more accurately reflect the anticipated spillway flow
and should be developed as part of the design.
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APPENDIX I-A
REFERENCE DOCUMENTS LIST
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RD-1 AMAFCA. Final Design Report. Westgate March 1982
Diversion Channels. Powerline Channel-
Phase II & III. Gordon Herkenhoff & Assoc.

RD-2 AMAFCA. Design Report. Westgate Diversion March 1981
Channels. Snow Vista Channel-Phase 1.
For Review Only. Gordon Herkenhoff & Assoc.

RD-3 AMAFCA. Design Concepts Memorandum. August 1981
Westgate Diversion Channels.
Snow Vista Channel-Phase II.
Powerline Channel-Ph.II&III.
Gordon Herkenhoff & Assoc.

RD-4 AMAFCA. Interim Design Report. Westgate December 1980
Diversion Channels. Gordon Herkenhoff & Assoc.

RD-5 AMAFCA. Preliminary Design Analyses. April 1980
Westgate Diversion Channel.Gordon Herkenhoff &
Assoc.

RD-6 City of Albq. Preliminary Design Report October 1990

for Amole Del Norte Storm Diversion
Facilities. Tierra Bayita Drainage
Facilities. Greiner.

RD-7 Bernalillo County. Environmental Assess- December 1992
ment for NM500, Rio Bravo Blvd.,Coors Blvd-
West. Gannett Fleming West.

RD-8 Bernalillo County. Addendum to the Environmental January 1991
Impact Statement for Rio Bravo West
Extension/Paseo del Volcan. Coors Boulevard to
Interstate 40. Bernalillo County, New Mexico.

Gannett Fleming West.
RD-9 City of Albuquerque. Municipal Development Dept. Revised
Existing Conditions Report for Amole Watershed December 1985

Drainage Management Plan.
Holmes & Narver.




City of Albuquerque. Municipal Development Dept.
Improved Conditions Report for Amole Watershed
Drainage Management Plan. Holmes & Narver.

February 1986
Revised April 1986

AMAFCA. Western Albuquerque Metropolitan
Area Drainage Management Plan. Interim
Report. William Matotan & Assoc.

June 1974

RD-12

AMAFCA. Drainage Management Plan
Western Albuquerque Metropolitan Area-
Supplement. Planning Report

William Matotan & Assoc.

August 1975

AMAFCA. Drainage Management Plan

Western Albuquerque Metropolitan Area-Volume I.
Planning Report

William Matotan & Assoc.

June 1975

RD-14

AMAFCA. Drainage Management Plan
Western Albuquerque Metropolitan Area-Volume
II. William Matotan & Assoc.

1975

RD-15

City of Albg. Municipal Development Dept.
Design Analysis Report for the Amole del Norte
Storm Diversion Facility,Phases I & II from the
Amole Detention Basin to Bridge Blvd. Boyle
Engineering.

October 1985

RD-16

AMAFCA. Hubbell Lake Diversion. UNM Dept.of
Civil Engineering. Richard Heggen..

May 1993

RD-17

Amole Arroyo Corridor Plan.
City of Albuquerque Planning Dept.

April 1992

RD-18

Southwest Area Plan. Volume 1-
Existing Conditions. City Planning.

1985

RD-19

Southwest Area Plan. Volume I1-
Goals & Issues. City Planning.

1985

RD-20

Southwest Area Plan. Volume III- Alternatives. City
Planning.

1985

RD-21

Southwest Area Plan. Volume I'V- The Plan.
City Planning.

1985




RD-22

County of Bernalillo. Public Works Dept.
Final Drainage Report for Rio Bravo West
Extension. Avid Engineering.

July 1993

RD-23

City of Albuquerque. Drainage Plan for the
Design of SAD - 214. Unser Boulevard.
Scanlon & Assoc.

February 1983

RD-24

City of Albuquerque. Investigation Phase
Report for the Re-evaluation Study of the
Amole Del Norte Storm Diversion Facility.
Boyle Engineering Corp.

July 1984

RD-25

City of Albuquerque. Amole Del Norte Storm
Drainage Facilities. Tower/Sage Drainage
Master Plan. Andrews,Asbury & Robert, Inc.
Consulting Engineers.

April 1995

RD-26

Westland Development Company.
Atrisco Business Park Master Drainage Plan.
Fred Denney & Associates.

June 1980
Revised
October 1980

RD-27

City of Albuquerque. West Bluff Drainage Plan.
Andrews,Asbury & Robert,Inc.

RD-28

Sunwest Bank Special Assets Dept.
Master Drainage Plan for Atrisco Business Park.
Easterling & Associates.

Revised
October 1993

RD-29

Sunwest Bank Special Assets Dept. & The Bell
Group. Draft Design Analysis Report for the
AMAFCA Unser Diversion. Easterling &
Associates.

September 1993

RD-30

AMAFCA. Phase I1I Design Guidelines. Snow
Vista Channel. Westgate Diversion Channels. For
Review Only. Gordon Herkenhoff & Assoc.

July 1982

RD-31

Bohannan-Huston, Inc/AMAFCA Borrega
Diversion Sediment Issues Floodplain Study for
AMAFCA.

Resource Consultants, Inc.

June 1992




City of Albuquerque. Public Works Dept.

Preliminary Analysis Report for Amole del Norte
Storm Diversion Facilities.

Tierra Bayita Drainage Facilities.

Greiner, Inc.

ORI

2

August 1990

RD-33

City of Albuquerque. Public Works Dept.
Calculations for Amole Del Norte Storm
Diversion Facilities, Phase IIIA & B.
Griener, Inc.

January 1993

RD-34

City of Albuquerque. Public Works Dept.
Design Report for Amole Del Norte Storm
Diversion Facilities. Tierra Bayita Drainage
Facilities. Phase IIIC. Greiner, Inc.

June 1994

RD-35

AMAFCA. Borrega Channel DRAFT Hydrology
and Sediment Issues. Bohannan-Huston, Inc.

June 1992

RD-36

West Mesa Drainage Plan. Atrisco Business Park
Area. Richard Heggen.

December 1979

RD-37

Tom Neilson. Drainage Report for Sunset West Unit
2. Leedshill-Herkenhoff, Inc.

April 1994

RD-38

AMAFCA. Memorandum Report for Borrega
Arroyo Diversion to Hubbell Lake Detention Area.
CDM.

December 1983

RD-39

AMAFCA. Western Metropolitan Drainage
System. Hubbell Lake Detention System.
William Matotan & Assoc.

January 1978

RD-40

UNM Hydraulic Structures course paper for

Dr. Richard Heggen. Critical Field Review. Borrega
Arroyo Diversion Channel Pipe Culvert to

Hubbell Lake Detention Area. Michael Bone.

December 1993

RD-41

City of Albuquerque. Northwest Mesa Drainage
Management Plan - Future Conditions &
Proposed Improvements. Scanlon & Assoc.

March 1994

COIHER ORS00




AMAFCA. Report of Development Potential.
Hubbell Lake Diversion & Detention Facilities.
For Stanley Zurix, Attorney. Boyle Engineering
Corp.

June 1978

RD-43

AMAFCA. Phase I Report - Preliminary
Investigation of the Alternates. Southwest Valley
Drainage Management Plan. Andrews, Asbury &
Robert, Inc.

April 1991

RD-44

Curb, Inc. & Santa Fe Properties Development Co.
Master Drainage Plan for Sunrise Terrace Unit 1.
City of Albuquerque. Easterling & Associates.

October 1994

RD-45

City of Albuquerque. Design-Development Report
for the Re-evaluation Study of the Amole Del Norte
Storm Diversion Facility. Boyle Engineering Corp.

February 1985

RD-46

Pajarito Arroyo Corridor Plan Citizens Advisory
Group. Pajarito Arroyo Corridor Plan. City of
Albuquerque. Susan McKee, Planner.

May 1989

RD-47

AMAFCA. Borrega Pipe Inlet. Richard Heggen,
UNM.

April 1992

RD-48

Albuquerque West Side Strategic Plan. City of
Albuquerque Planning Dept. Draft

October 1995

RD-49

AMAFCA. Western Albuquerque Drainage
Bibliography & Recommendations for Drainage
Planning. Leverton-Easterling.

October 1983

RD-50

AMAFCA Borrega Channel/Arroyo. Bohannan
Huston, Inc. AHYMO Files. Existing & Developed
24 hour, with & without sediment. 1 3.5" disk

Nov 91 - May 92

RD-51

Amole Del Norte AHYMO files.
Amole.doc,Amole.dat,Abioo.dat, Pertaining to RD-
33,34

1- 3.5"disk

March 1996

RD-52

ABP Master Drainage Plan.AHYMO Files,
10-93 Vers. Pertaining to RD-28
1-3.5"disk

Qctober 1993




RD-53

AMAFCA. West I-40 Diversion Drainage
Management Plan Literature Review.
Bohannan-Huston Inc.

October 1995

RD-54

American Southwest Homes. Master Drainage
Plan. Sunrise Terrace Units IILIV,&V.
Conceptual Master Drainage Plan.

Ryals Engineering & Construction Services.

March 1994
Revised
June 1994

RD-55

Historic Aerial Photographs from

UNM Earth Data Analysis Center,277-3622.
1935(3), 1947(7), 1951(6), 1959(9), 1967(4),
1975(2), 1981(2)

1935-1981

RD-56

West Route 66 Sector Development Plan.
City of Albuquerque, Planning Dept.

January 1988

RD-57

Tower/Unser Sector Development Plan.
City of Albuquerque, Planning Dept.

September 1989

RD-58

Rio Bravo Sector Development Plan.
Plate Two:Land Use & Transportation.
Community Sciences Corporation.
One sheet.

RD-59

1 - 3.5 disk. Sunrise Estates.
"AHYMO files & exhibits of Westgate area."
Isaacson & Arfman.

December 1995

RD-60

ABQ West Bulk Land Drainage Study.
DRB#95-440.Zone Atlas Page N-8, TN, R2E,
Section 5, Gordon & Associates.

(Includes 2 sheets: Lands of Rio Bravo Partners
Parcels 2-A, 2-B, 2-C, 2-D Jan.1996 and

1 sheet Sketch Plat Sept.1995)

February 1996

RD-61

AMAFCA. Amole Arroyo-Westgate Dam
Drainage Management Plan - Final.
Debra Vaughan-Cleff.

June 1994

RD-62

FHA, NMSHD, City, County. Drainage
Management Study North/South Coors Connection.
Denney-Gross & Assoc.

June 1983




RD-63 North/South Coors Connection Retention Pond 1986
(Between Bridge Blvd. & Tower Rd. SW)
City of Albuquerque. Municipal Dev. Dept.
Denney-Tibljas-McLean.

RD-64 Amole Arroyo Watershed Sediment Hazards May 1996
Invest.Rpt. & List of Plates & Figures.
Ayres Associates. Fort Collins, CO.3.5" diskette.

RD-65 AHYMO: Tower/Sage Master Drainage Plan by 1994
Andrews, Asbury & Robert.3.5" diskette.

RD-66 NA

RD-67 NA

RD-68 NA

RD-69 NA

RD-70 Summary of New Mexico State Engineer Office
Procedure on Design Criteria & Safety of Dams.
Report.

RD-71 New Mexico Dam Safety Design Criteria (Draft) 1997
Thomas C. Turney, State Engineer Edition

RD-72 AMAFCA, North Albuquerque Acres Arroyo March 1997
Avulsion Problems for La Cueva, El Camino and
North Camino Arroyo Drainage Management Plan.
Resource Technology, Inc.

RD-73 Earth Dams and Reservoirs Oct 1985
U.S. Department of Agriculture, Soil Conservation
Service, Engineering Division. TR-60

RD-74 AMAFCA, Calabacillas Arroyo Channel August 1998

Stabilization, Environmental Planning Commission
report. Wilson and Company.




RD-75

AMAFCA, San Antonio Arroyo, Environmental
Planning Commission report . Bohannan-Huston,
Inc.

August 1998

RD-76

AMAFCA Letter Report - Borrega Arroyo Options
Comments, Leedshill-Herkenhoff letter #264-
95043.52-96.

March 1996

RD-77

Colorado State University, Fort Collins, CO,
Evolution of Large Arroyos, The Rio Puerco of New
Mexico, Unpublished MS Thesis, 106p. Elliott, J.G.

1979

RD-78

New Mexico Bureau of Mines and Mineral
Resources, Surficial Geology of Northwest New
Mexico, Geologic Map 43, 1:500,000, Hunt, C.B.

1978

RD-79

New Mexico Bureau of Mines and Mineral
Resources, Geology of Albuquerque Basin, New
Mexico, Memoir 33, 59 p., Kelley, V.C.

1977

RD-80

AMAFCA, Sediment and Erosion Design Guide,
Resource Consultants & Engineers, Inc. (RCE)

1994

RD-81

A Wiley-Interscience Publication, John Wiley &
Sons, New York, The Fluvial System, Schumm,
S.A.

1977

RD-82

Water Resources Publications, Littleton, CO,
Incised Channels: Morphology, Dynamics and
Control, Schumm, S.A., Harvey, M.D., and Watson,
C.C.

1984

RD-83

AMAFCA, Materials Investigation 40-Acre Site
Near Amole Dam, Albuquerque, New Mexico.
(Guac Basin geotech report) Kleinfelder.

1999

RD-84

Long Range Major Street Plan, Albuquerque Urban
Area, Middle Rio Grande Council of Governments

1997

RD-85

44 CFR Ch.1, Section 65.10, “Mapping of Areas
Protected by Levee Systems” Federal Emergency
Management Agency (10-1-97) Edition) 51 FR
30316.

1986
Revised 1997

GADATA\WP\AMAFCA\AMOLE\RD.TBL




APPENDIX I-B

GLOSSARY AND ABBREVIATIONS



LIST OF ABBREVIATIONS, ACRONYMS & DEFINITIONS

AMAFCA
CBC
CID
COA
COE
DEVEX
DMP
DPM
FAR
FEMA
HEC-RAS
LH
LOMR
MRGCD
NM
PMF
PMP
PNM
SAD
RCP

RD
ROW
USGS

Albuquerque Metropolitan Arroyo Flood Control Authority
Concrete Box Culvert

Construction Industries Division

City of Albuquerque

Corps of Engineers

Developed Conditions w/ Existing Facilities

Drainage Master Plan

Design Process Manual

Federal Emergency Management Agency
Hydrologic Engineering Center - River Analysis System
Leedshill-Herkenhoff, Inc.

Letter of Map Revision

Middle Rio Grande Conservancy District
New Mexico

Probable Maximum Flood

Probable Maximum Precipitation

Public Service Company of New Mexico
Special Assessment District

Reinforced Concrete Pipe

Reference Document

Right-of-Way

United States Geological Survey

Avulsion - a channel or arroyo shifting to a new path, AMAFCA, 1994, Sediment and
Erosion Design Guide, p. 4-15.

Alluvial Fans - a deposit whose surface forms a segment of a cone that radiates down slope
from the point where the stream leaves the source area, W.B. Bull, 1977, The
Alluvial Fan Environment, v. 1, p. 222.

Aggradation- deposition of sediment on the channel bed, AMAFCA, 1994, Sediment and
Erosion Design Guide, p. 3-43.

Degradation- removal of sediment from the channel bed, AMAFCA, 1994, Sediment and
Erosion Design Guide, p. 3-43.

“Clean” Water Runoff - runoff from developed areas without a significant sediment load.
(Sediment poor or sediment starved).




APPENDIX I-C

PROJECT CONCEPTUAL COST ESTIMATES

BR1 - Borrega Detention Basin (51 AF)

BR4 - Borrega Channel Freeboard Upgrade

AAl - Blake Road @ Amole Arroyo

AA2 - Amole Arroyo @ Westgate Heights

AA3 - Amole @ Detention Entrance

SVI1A - Benavides Inlet Upgrades

SV1B - Benavides Storm Drain

AHI - Amole Detention/Hubbell Lake Guac Detention Basin
AH2 - Amole Detention/Hubbell Lake Guac Detention Basin
AH3 - Amole Detention/Hubbell Lake Guac Detention Basin
AH4 - Hubbell Lake PMF Protection

AHS5 - Hubbell Lake Expansion

AH6 - Amole/Salsa Detention Basin

PL1 - Powerline Basin, In-line Detention Basins

AA4 - Amole Arroyo Alt #5-A

AAS - Amole Arroyo Alt #5-B

SV3 - Snow Vista - Channel Freeboard Upgrade

AA6 - Amole Arroyo Alt #5-C

AAT7T - Amole Arroyo - Channel & Freeboard Upgrade @ Rundown
SP1 - South Powerline Channel/Detention

RB1 - South Rio Bravo Channel and Rundown

BR-ALT - “Y” Alternate for Borrega Diversion Channel

PI.2 - Powerline - Channel Freeboard Upgrade

SB1 - Sacate Blanco Diversion Channel (3000")

SB2 - South Sacate Blanco Arroyo Conveyance

SB3 - Sacate Blanco Avulsion Conveyance

BR2 - North & South Borrega Arroyos Conveyance

RB2 - South Rio Bravo Arroyo Conveyance

BR3 - Borrega Basin Area “6B” Diversion Stormdrain



PROJECT #BR1
Borrega Detention Basin (51 AF)

Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate
Jtem No. Description Units Quantity Unit Cost Total
1 Surveying LS 1 $11,335.09 $11,340.00
2 Mobilization and Demobilization LS 1 $24,641.50 $24,640.00
3 Earthwork CY 37,000 $5.00 $185,000
4 Clearing and Grubbing AC 15 $600.00 $9,000
5 Reseeding AC 15 $1,500.00 $22,500
6 Spill Way Piping, 60" RCP LF 88 $106.00 $9,330
7 Concrete Inlet/Outlet Structures, Tower/Dissipater CY 50 $400.00 $20,000
8 Emergency Spillway/Drop Structure, Soil Cement CY 3,400 $55.00 $187,000
9 Rip Rap below Dam CY 1,000 $60.00 $60,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-9) $528,800
CONSTRUCTION CONTINGENCIES @ 25% $132,200
ENGINEERING, TESTING, TAXES @20% $105,800
TOTAL ESTIMATED CONSTRUCTION COSTS $766,800
RIGHT OF WAY ACQUISITION AC 15| $20,000.00| $300,000
TOTAL ESTIMATED PROJECT COSTS $1,067,000

G:\Data\Projects\Amafca\Amole\estimates\BR1A




PROJECT #BR4:

Borrega - Channel Freeboard Upgrade

11-Jun-99

Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total

1 Mobilization and Demobilization LS 1 $6,500.00 $6,500
2 Freeboard Upgrade CYy 5,350 $10.00 $53,500
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-2) ' $60,000
CONSTRUCTION CONTINGENCIES @ 25% $15,000
ENGINEERING, TESTING, TAXES @20% $12,000
TOTAL ESTIMATED PROJECT COSTS $87,000

G:\Data\Projects\Amafca\Amole\estimates\BR4




PROJECT #AAL:
Blake Road @ Amole Arroyo

11-Jun-99
Preliminary Construction Cost Estimate
I;\;a;n Description Units | Quantity | Unit Cost Total
1 |Surveying LS 1 $800.00 $800
2 |Mobilization and Demobilization LS 1 $1,600.00 $1,600
3 |Earthwork CcY 532 $5.00 $2,660

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-3)
CONSTRUCTION CONTINGENCIES @ 25%
ENGINEERING, TESTING, TAXES @20%

TOTAL ESTIMATED PROJECT COSTS

G:\Data\Projects\Amafca\Amole\estimates\AA1
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ROJECT #AA2:

PROJECT #AAZ:

Amole Arroyo @ Westgate Heights

11-Jun-99
Preliminary Construction Cost Estimate
Item o . . :
N Description Units Quantity Unit Cost Total
0.
1 [Mobilization and Demobilization LS 1 $800.00 $800
9 |Barthwork CY 500 $5.00 $2,500

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-2)

CONSTRUCTION CONTINGENCIES @ 25%

ENGINEERING, TESTING, TAXES @20%

TOTAL ESTIMATED PROJECT COSTS

G:\Data\Projects\Amafca\Amole\estimates\AA2




PROJECT #AA3:

PROJECT #AAS:
Amole @ Detention Entrance

11-Jun-99
Preliminary Construction Cost Estimate
Item L . . .
N Description Units | Quantity Unit Cost Total
0.
1 |Surveying (2.3% +/-) LS 1 $500.00 $500
2 |Mobilization and Demobilization (10% +/-) LS 1 $1,060.00 $1,060
3 |Earthwork 0)'% 400 $5.00 $2,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-3) $3,600
CONSTRUCTION CONTINGENCIES @ 25% $900
ENGINEERING, TESTING, TAXES @20% $700
TOTAL ESTIMATED PROJECT COSTS $5,000

G:\Data\Projects\Amafca\Amole\estimates\AA3




PROJECT #SV1A:
Benavides Inlet Upgrades

Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate
Item No. Description Units | Quantity | Unit Cost Total
1 Surveying LS 1 $2,240.20 $2,240
2 Mobilization and Demobilization LS 1 $4,870.00 $4,870
3 Storm Drain, 76" LF 350 $205.00 $71,750
4 Storm Drain, 24" LF 50 $47.00 $2,350
5 Cattle Guard Inlet EA 1 $7,000.00 $7,000
6 Inlet Piping LF 20 $15.00 $300
7 Manholes EA 1 $5,000.00 $5,000
8 AC Pavement, Remove and Replace SY 200 $20.00 $4,000
9 Concrete Remove & Replace SF 250 $8.00 $2,000
10 |Speed Hump EA 1| $2,000.00 $2,000
11 Freeboard Upgrade LF 100 $30.00 $3,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-12) $104,500
CONSTRUCTION CONTINGENCIES @ 25% $26,100
ENGINEERING, TESTING, TAXES @20% $20,900
TOTAL ESTIMATED PROJECT COSTS $152,000

G:\Data\Projects\Amafca\Amole\estimates\SV1A




PROJECT #SV1B:
Benavides Storm Drain
11-Jun-99
Preliminary Construction Cost Estimate
It;;n Description Units | Quantity Unit Cost Total
1 |Surveying LS 1 $24,032.70 $24,030
2 |Mobilization and Demobilization LS 1 $52,245.00 $52,250
3 |Storm Drain, 72" LF 600 $192.00 $115,200
4 |Storm Drain, 66" LF 1,100 $182.00 $200,200
5 |Storm Drain, 60" LF 700 $142.00 $99,400
6 |Storm Drain, 36" LF 600 $67.00 $40,200
7 |Storm Drain, 30" LF 700 $57.00 $39,900
8 |Storm Drain, 24" LF 1,000 $47.00 $47,000
9 |Inlets, 9 CFS capacity EA 70 $3,000.00 $210,000
10 |Inlet Piping LS 1 $63,000.00 $63,000
11 |Manholes EA 10 $3,000.00 $30,000
12 }AC Pavement, Remove and Replace SY 10,000 $20.00 $200,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-12) $1,121,200
CONSTRUCTION CONTINGENCIES @ 25% $280,300
ENGINEERING, TESTING, TAXES @20% $224,200
TOTAL ESTIMATED PROJECT COSTS $1,626,000

G:\Data\Projects\Amafca\Amole\estimates\SV1B




PROJECT #AH1:
Amole Detention/Hubbell Lake Guac Detention Basin

Stage I (Emergency Spillway, Guac-Amole Connection, 150 AF Storage)
Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total

1 Surveying LS 1 $19,407.40 $19,410
2 Mobilization and Demobilization LS 1 $42,190.00 $42,190
3 Earthwork/Excavation CY 244,000 $2.00 $488,000
4 PCC Rundown (0)'¢ 200 $400.00 $80,000
5 Fencing LF 1,500 $12.00 $18,000
6 Concrete Removal at Hubbell Channel 004 2,000 $20.00 $40,000
7 Slope Paving CY 1,452 $150.00 $217,800
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $905,400
CONSTRUCTION CONTINGENCIES @ 25% $226,400
ENGINEERING, TESTING, TAXES @20% $181,100
TOTAL ESTIMATED CONSTRUCTION COSTS $1,313,000

Multi Use Facilities/Amenities LS 1|  $140,000.00 $140,000
TOTAL ESTIMATED PROJECT COSTS $1,453,000

G:\Data\Projects\Amafca\Amole\estimates\AH1
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PROJECT #AH2:
Amole Detention/Hubbell Lake Guac Detention Basin
Stage II (Additional 300 AF Storage) 11-Jun-99
Preliminary Construction Cost Estimate
[Jtem No. Description Units | Quantity Unit Cost Total
1 Surveying LS 1 $28,589.00 $28,590
2 Mobilization and Demobilization LS 1 $62,150.00 $62,150
3 Earthwork/Excavation CY 700,000 $1.75 $1,225,000
4 Fencing LF 1,500 $12.00 $18,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-4) $1,333,700
CONSTRUCTION CONTINGENCIES @ 25% $333,400
ENGINEERING, TESTING, TAXES @20% $266,700
TOTAL ESTIMATED CONSTRUCTION COSTS $1,934,000
Multi Use Facilities/Amenities LS | 1| $280,000.00| $280,000
TOTAL ESTIMATED PROJECT COSTS $2,214,000

G:\Data\Projects\Amafca\Amoleestimates\AH2




ROJECT #AH3:

PROJECT #AHJ3:

Amole Detention/Hubbell Lake Guac Detention Basin

Stage I1I (Total 862 AF Storage) 11-Jun-99
Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total

1 Surveying LS 1 $40,664.00 $40,660

2 Mobilization and Demobilization LS 1 $88,400.00 $88,400

3 Earthwork/Excavation CYy 1,000,000 $1.75 $1,750,000

4 Fencing LF 1,500 $12.00 $18,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-4) $1,897,100

CONSTRUCTION CONTINGENCIES @ 25% $474,300

ENGINEERING, TESTING, TAXES @20% $379,400

TOTAL ESTIMATED CONSTRUCTION COSTS $2,751,000

Multi Use Facilities/Amenities | LS 1] $3 80,000,00| $380,000

TOTAL ESTIMATED PROJECT COSTS $3,131,000

G:\Data\Projects\Amafca\Amole\estimates\AH3




ROJECT #AH4:
Hubbell Lake PMF Protection

Preliminary Construction Cost Estimate

Item No. Description Units | Quantity Unit Cost Total

1 Surveying LS 1 $40,000.00 $40,000

) Mobilization and Demobilization LS 1 $20,000.00 $20,000

3 Earthwork CY 11,200 $20.00 $224,000

4 Spillway CY 5,400 $106.50 $575,100
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-4) $859,100
CONSTRUCTION CONTINGENCIES @ 25% $214,800
ENGINEERING, TESTING, TAXES @20% $171,800

TOTAL ESTIMATED PROJECT COSTS $1,245,700

G:\Data\Projects\Amafca\Amole\estimates\AH4




PROJECT #AHS:

Hubbell Lake Expansion

Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate

[tem No. Description Units Quantity Unit Cost Total
1 Surveying LS 1 $22,195.00 $22,200
2 Mobilization and Demobilization LS 1 $48,250.00 $48,250
3 Soil Cement CY 15,000 $35.00 $525,000
4 Earthwork CY 170,000 $2.00 $340,000
5 Landscaping LS 1 $100,000.00 $100,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-5) $1,035,500
CONSTRUCTION CONTINGENCIES @ 25% $258,900
ENGINEERING, TESTING, TAXES @20% $207,100
TOTAL ESTIMATED CONSTRUCTION COSTS $1,502,000
Multi Use Facilities/Amenities LS 1 $800,000.00 $800,000
RIGHT OF WAY ACQUISITION AC 100 $20,000.00 $2,000,000
TOTAL ESTIMATED PROJECT COSTS $4,302,000

G:\Data\Projects\Amafca\Amole\estimates\AH5
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pROJECT #AH6: SYSTEM STORAGE CAPACITY
Amole/Salsa Detention Basin

Total 270 AF Storage 11-Jun-99
Preliminary Construction Cost Estimate

Ttem No. Description Units Quantity Unit Cost Total

1 Surveying LS 1 $14,570.50 $14,570
2 Mobilization and Demobilization LS 1 $31,675.00 $31,680
3 Earthwork/Excavation_ CY 338,000 $1.75 $591,500
4 Fencing LF 3,500 $12.00 $42,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-4) $679,800
CONSTRUCTION CONTINGENCIES @ 25% $170,000
ENGINEERING, TESTING, TAXES @20% $136,000
TOTAL ESTIMATED CONSTRUCTION COSTS $986,000

Multi Use Facilities/Amenities LS 1| $400,000.00 $400,000
RIGHT OF WAY ACQUISITION AC 19| $34,000.00 $646,000
TOTAL ESTIMATED PROJECT COSTS $2,032,000

G:\Data\Projects\Amafca\AmoIe\estimates\AH6
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ROJECT #PL1:
powerline Basin, In-line Detention Basins (58 AF)

Last Revision: 11-Jun-99
preliminary Construction Cost Estimate
Item Description Units | Quantity | Unit Cost Total
No.
Surveying LS 1 $16,997.00 $17,000
Mobilization and Demobilization LS 1 $36,950.00 $36,950
3 |8 Detention Basins
A. Concrete Wall (8ea X 500 LF/ea) LF 4,000 $90.00 $360,000
B. Soil Cement (8ea X 150 CY/ea) CY 1,200 $40.00 $48,000
C. Berm Dams with Drain Piping EA 8 $8,000.00 $64,000
4 |Sedimentation Basin Modification
A. Earthwork CY 29,000 $3.00 $87,000
B. Concrete Gravity Wall LF 1,500 $90.00 $135,000
C. Outlet Structure Modifications LS 1 $45,000.00 $45,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-4) $793,000
CONSTRUCTION CONTINGENCIES @ 25% $198,300
ENGINEERING, TESTING, TAXES @20% $158,600
TOTAL ESTIMATED PROJECT COSTS $1,150,000

G:\Data\Projects\Amafca\AmoIe\estimates\PL1
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ROJECT #AA4:

PROJECT #AA4:

Amole Arroyo Alt #5-A

Amole Corridor Channel

Low Flow Section WG to SV (7000 Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate
Jtem No. Description Units | Quantity |  Unit Cost Total

1 Surveying LS 1 $22,479.05 $22,480
2 Mobilization and Demobilization LS 1 $48,867.50 $48,870
3 Soil Cement CYy 15,010 $35.00 $525,350
4 Earthwork CY 70,500 $2.00 $141,000
5 Seeding AC 10 $1,500.00 $15,000
6 Landscaping/Sod AC 1 $100,000.00 $100,000
7 Stuctural PCC (CBC) CY 170 $400.00 $68,000
8 Roadway ACR/R SY 2,200 $20.00 $44,000
9 Maintenance Road SY 15,000 $4.00 $60,000
10 |Fence LF 20,000 $1.20 $24,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-10)

$1,048,700.00

CONSTRUCTION CONTINGENCIES @ 25% $262,200
ENGINEERING, TESTING, TAXES @20% $209,700
ESTIMATED DRAINAGE SUBTOTAL $1,521,000
118th Street Corridor Crossing | LS | 1 | $534,000,00| $534,000
TOTAL ESTIMATED PROJECT COSTS $2,055,000

G:\Data\Projects\Amafca\Amole\estimates\AA4
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PROJECT #AAS:
Amole Arroyo Alt #5-B
Amole Corridor Channel

Mid Reach High Flow Composite Section SV to SB (4100") Last Revision: 11-Jun-99
preliminary Construction Cost Estimate

tem No. Description Units Quantity Unit Cost Total

1 Surveying LS 1 $22,063.90 $22,060

2 Mobilization and Demobilization LS 1 $47,965.00 $47,970

3 Soil Cement CY 7,500 $35.00 $262,500

4 Earthwork CY 81,000 $2.00 $162,000

5 |Riprap CY 1,460 $50.00 $73,000

6 Filter Gravel CY 700 $30.00 $21,000

7 Landscape AC 4  $100,000.00 $400,000

8 Maintenance Road SY 7,500 $4.00 $30,000

9 Fence LF 9,000 $1.20 $10,800

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-9) $1,029,000

CONSTRUCTION CONTINGENCIES @ 25% $257,300

ENGINEERING, TESTING, TAXES @20% $205,800

ESTIMATED DRAINAGE SUBTOTAL $1,492,000

08th & Gibson Corridor Crossings | LS | 1| $1,337,ooo.oo| $1,837,000

TOTAL ESTIMATED PROJECT COSTS $3,329,000

G:\Data\Projects\Amafca\Amole\estimates\AAS




pROJECT #5V3:.
gnow Vista - Channel Freeboard Upgrade
11-Jun-99
preliminary Construction Cost Estimate
[Ttem No. Description Units | Quantity | Unit Cost Total
1 Mobilization and Demobilization LS 1 $3,000.00 $3,000
2 Freeboard Upgrade Rip Rap Section CY 600 $100.00 $60,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-2) $63,000
CONSTRUCTION CONTINGENCIES @ 25% $15,800
ENGINEERING, TESTING, TAXES @20% $12,600
ESTIMATED DRAINAGE SUBTOTAL $104,000
%x% _ Gibson & 98th Bridge Crossings EA | 2 $909,000.00 $1,818,000
TOTAL ESTIMATED PROJECT COSTS $1,922,000

#%%  Use additional Bridge costs for Amole Alternate 5 ONLY

G:\DATA\PROJECTS\AMAFCA\AMOLE\estimates\SV3
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PROJECT #AA6:

Amole Arroyo Alt #5-C

Amole Corridor Channel

Lower Reach High Flow Section SB to AA (1300 Last Revision: 11-Jun-99

Preliminary Construction Cost Estimate

[ Jtem No. Description Units | Quantity Unit Cost Total
1 Surveying LS 1 $12,486.24 $12,490
2 Mobilization and Demobilization LS 1 $27,144.00 $27,140
3 Channel Lining SF 84,800 $5.70 $483,360
4 Excavation CY 10,000 $4.00 $40,000
5 Seeding AC 1 $1,500.00 $1,200
6 Maintenance Road SY 2,200 $4.00 $8,800
7 Freeboard for AAD Entrance/Pinned Curb LF 800 $8.00 $6,400 j
8 Fence LF 2,600 $1.20 $3,120
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-8) $582,500
CONSTRUCTION CONTINGENCIES @ 25% $145,600
ENGINEERING, TESTING, TAXES @20% $116,500
ESTIMATED DRAINAGE SUBTOTAL $845,000
Unser Corridor Crossing | LS 1| $909,000.00] $909,000
TOTAL ESTIMATED PROJECT COSTS $1,754,000

G:\Data\Projects\Amafca\Amole\estimates\AA6




ROJECT #AAT:

PROJECT #AAT7:

Amole Arroyo - Channel & Freeboard Upgrade @ Rundown

Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total
1 Mobilization and Demobilization LS 1 $6,500.00 $6,500
2 Rehabilitation of Channel & Misc. LS 1] $90,000.00 $90,000
3 Pinned Curb or Header Curb LF 1,000 $40.00 $40,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-3) $136,500
CONSTRUCTION CONTINGENCIES @ 25% $34,100
ENGINEERING, TESTING, TAXES @20% $27,300
TOTAL ESTIMATED PROJECT COSTS $198,000

G:\Data\Projects\Amafca\Amole\estimates\AA7




pROJECT #SP1: SOUTH POWERLINE CHANNEL/DETENTION
Detention Ponds and Storm Drain (71 AF)

11-Jun-99
Preliminary Construction Cost Estimate
Jtem - . . .
N Description Units | Quantity Unit Cost Total
0.
1 |Mobilization and Demobilization LS 1 $37,775.00 $37,780
2 |Surveying LS 1 $17,376.50 $17,380
3 |Earthwork CY 35,000 $5.00 $175,000
4 |Spill Way EA 8 $20,000.00 $160,000
5 |24" Diameter Outfall Structure EA 1 $14,500.00 $14,500
6 |36" Diameter Outfall Structure EA 4 $20,000.00 $80,000
7 142" Diameter Outfall Structure EA 1 $21,000.00| $21,000
8 |66" Diameter Outfall Structure EA 1 $60,000.00 $60,000
9 |60" Concrete Storm Drain Pipe, CIP LF 2,000 $110.00 $220,000
10 (Inlets EA 6 $2,500.00 $15,000
11 |Manholes EA 5 $2,000.00 $10,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-11) $810,700
CONSTRUCTION CONTINGENCIES @ 25% $202,700
ENGINEERING, TESTING, TAXES @20% $162,100
TOTAL ESTIMATED CONSTRUCTION COSTS $1,176,000
RIGHT OF WAY ACQUISITION AC | 31 $20,000.00 $620,000
TOTAL ESTIMATED PROJECT COSTS $1,796,000

G:\Data\Projects\Amafca\Amole\estimates\SP1




PROJECT #RB1:
Rio Bravo Basin and South Rio Bravo Arroyo
Channel and Rundown to Hubbell Lake
Preliminary Construction Cost Estimate Last Revision: ~ 11-Jun-99
Item _ . . .
No Description Units | Quantity | Unit Cost Total
1 |Mobilization and Demobilization LS 11 $ 38,742.50 $38,740
2 |Surveying LS 1] $ 17,821.55 $17,820
3 |Clearing & Grubbing AC 3] § 600.00 $1,800
4 |Structural Excavation CYy 450| $ 25.00 $11,250
5 12" Class A Riprap cip CY 1,440} $ 70.00 $100,800
6 |Concrete Drop Structure CcYy 450| $ 500.00 $225,000
7 16" Gravel Filter CY 7201 $ 50.00 $36,000
8 |Earth Works (total) CY 16,000] $ 25.00 $400,000
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-8) $831,400
CONSTRUCTION CONTINGENCIES @ 25% $207,900
ENGINEERING, TESTING, TAXES @20% $166,300
TOTAL ESTIMATED CONSTRUCTION COSTS $1,205,600
RIGHT OF WAY ACQUISITION | Ac | 3 20,000 60,000
TOTAL ESTIMATED PROJECT COSTS $1,266,000

G:\Data\Projects\Amafca\Amole\estimates\RB1




PROJECT #BR-ALT:
"Y" Alternate for Borrega Diversion Channel
Channel and Rundown to Hubbell Lake (Additional to So. Rio Bravo Arroyo Rundown)

Preliminary Construction Cost Estimate Last Revision: 11-Jun-99
Item No. Description Units | Quantity | Unit Cost Total

1 Mobilization and Demobilization LS 11$ 32,196.55 $32,200

2 Surveying LS 11$ 69,992.50 $69,990

3 Clearing & Grubbing AC 6| $ 600.00 $3,600

4 12" Class A Riprap cip CY 13,750[ $ 60.00 $825,000

5 Concrete Spillway/Drop Structure CY 600| $ 400.00 $240,000

6 6" Gravel Filter CY 6,8751 $ 30.00 $206,250

7 Earth Works (total) CY 25,0001 $ 5.00 $125,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $1,502,000

CONSTRUCTION CONTINGENCIES @ 25% $375,500

TOTAL ESTIMATED CONSTRUCTION COSTS $1,877,500

ENGINEERING, TESTING, TAXES @20% $375,500

2,253,000

RIGHT OF WAY ACQUISITION AC 2 20,000 40,000

TOTAL ESTIMATED PROJECT COSTS $2,293,000
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PROJECT #P1.2:
Powerline - Channel Freeboard Upgrade

11-Jun-99
Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total
1 Demobilization LS 1 $2,632.50 $2,630
2 Pinned Curb or Header Curb LF 6,500 $8.10 $52,650
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-2) $55,300
CONSTRUCTION CONTINGENCIES @ 25% $13,800
ENGINEERING, TESTING, TAXES @20% $11,100
TOTAL ESTIMATED PROJECT COSTS $80,000

G:\DATA\PROJECTS\AMAFCA\AMOL Eestimates\PL2




PROJECT #SB1:
Sacate Blanco Diversion Channel (3000")

Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total
1 Surveying LS 1 $6,837.90 $6,840
2 Mobilization and Demobilization LS 1 $14,865.00 $14,870
3 Soil Cement CY 6,000 $35.00 $210,000
4 Earthwork CY 10,000 $5.00 $50,000
5 Seeding AC 7 $1,500.00 $10,500
6 Maintenance Road SY 6,700 $4.00 $26,800
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-6) $319,010.00
CONSTRUCTION CONTINGENCIES @ 25% $79,800
ENGINEERING, TESTING, TAXES @20% $63,800
TOTAL ESTIMATED PROJECT COSTS $463,000
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PROJECT #SB2:
South Sacate Blanco Arroyo Conveyance

Preliminary Construction Cost Estimate Last Revision: 11-Jun-99
Item No. Description Units Quantity Unit Cost Total
1 Conveyance Improvement LF 5,000 $ 157.00 $785,000
SUBTOTAL CONSTRUCTION COSTS (ITEM 1) $785,000
CONSTRUCTION CONTINGENCIES @ 25% (INCLUDED)
ENGINEERING, TESTING, TAXES @20% (INCLUDED)
ESTIMATED DRAINAGE SUBTOTAL $785,000
118th & 98th Corridor Crossings LS 1| $1,003,200.00]  $1,003,200
TOTAL ESTIMATED PROJECT COSTS $1,788,000
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PROJECT #SB3:
Sacate Blanco Avulsion Conveyance

Preliminary Construction Cost Estimate Last Revision: 11-Jun-99
Description Units Total

Conveyance Improvement LF $628,000
SUBTOTAL CONSTRUCTION COSTS (ITEM 1) $628,000
CONSTRUCTION CONTINGENCIES @ 25% (INCLUDED)
ENGINEERING, TESTING, TAXES @20% (INCLUDED)
ESTIMATED DRAINAGE SUBTOTAL $628,000
98th Street Corridor Crossing LS 1| $591,360.00] $591,360
TOTAL ESTIMATED PROJECT COSTS $1,219,000
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PROJECT #BR2:

North & South Borrega Arroyos Conveyance

Preliminary Construction Cost Estimate Last Revision: 11-Jun-99
Item No. Description Units Quantity | Unit Cost Total
1 Conveyance Improvement LF 6,300] $ 157.00 $989,100
SUBTOTAL CONSTRUCTION COSTS (ITEM 1) $989,100
CONSTRUCTION CONTINGENCIES @ 25% (INCLUDED)
ENGINEERING, TESTING, TAXES @20% (INCLUDED)
ESTIMATED DRAINAGE SUBTOTAL $989,000
Unser Corridor Crossing | LS 1] $823,424.00 $823,420
TOTAL ESTIMATED PROJECT COSTS $1,812,000
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PROJECT #RB2;
South Rio Bravo Arroyo Conveyance

Preliminary Construction Cost Estimate Last Revision: 11-Jun-99
Item No. Description Units Quantity Unit Cost Total

1 Conveyance Improvement LF 3,300 $ 157.00 $518,100

SUBTOTAL CONSTRUCTION COSTS (ITEM 1) $518,100
CONSTRUCTION CONTINGENCIES @ 25% (INCLUDED)
ENGINEERING, TESTING, TAXES @20% (INCLUDED)

ESTIMATED DRAINAGE SUBTOTAL $518,000

118th, 98th & Unser Corridor Crossings [ LF | 340 $476.00] $161,840

TOTAL ESTIMATED PROJECT COSTS $680,000
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PROJECT #BR3:

Borrega Basin Area "6B" Diversion Stormdrain

Preliminary Construction Cost Estimate

Last Revision:

11-Jun-99

Jtem

Description
No.

Units

Unit Cost

Total

Mobilization and Demobilization

Surveying
Earthwork
54" Concrete Stormdrain Pipe, CIP

Inlets
Manholes

LS
LS
CY
LF
EA
EA

$12,000.00
$2,400.00
$5.00
$110.00
$2,500.00
$2,000.00

$12,000
$2,400
$500
$198,000
$15,000
$10,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-6)
CONSTRUCTION CONTINGENCIES @ 25%
ENGINEERING, TESTING, TAXES @20%

TOTAL ESTIMATED CONSTRUCTION COSTS

$237,900
$59,500
$47,600

$345,000

RIGHT OF WAY ACQUISITION

| AC

$20,000.00

$20,000

TOTAL ESTIMATED PROJECT COSTS

$365,000
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ALTERNATE CONCEPTUAL COST ESTIMATES

ALT 1-A
ALT 1-B
ALT 1-C
ALT 2-A
ALT 2-B
ALT 2-C
ALT 3-A
ALT 3-B
ALT 3-C
ALT 4-A
ALT 4-B
ALT 4-C

APPENDIX I-D

Low Flow Section WG to SV

Low Flow Section SV to SB

High Flow Section SB to AA

Low Flow Section WG to SV

High Flow Composite Section SV to SB
High Flow Section SB to AA

High Flow Composite Section WG to SV
Low Flow Section SV to SB

High Flow Section SB to AA

High Flow Composite Section WG to SV
High Flow Composite Section SV to SB
High Flow Section SB to AA




Amole Arroyo Alt #1-A
Amole Corridor Channel
Low Flow Section WG to SV (7300") Last Revision: 11-Jun-99
Concept Construction Cost Estimate
I::)n Description Units | Quantity Unit Cost Total
1 Surveying LS 1 $16,960.20 $16,960
2 |Mobilization and Demobilization LS 1 $36,870.00 $36,870
3 Soil Cement CY 10,500 $35.00 $367,500
4  |Earthwork CY 50,000 $2.00 $100,000
5 Seeding AC 9 $1,500.00 $13,500
6 |Landscaping/Sod AC 1| $100,000.00 $100,000
7  |Stuctural PCC (CBC) CY 140 $400.00 $56,000
8 |Roadway AC R/R SY 1,800 $20.00 $36,000
9 |Maintenance Road SY 11,000 $4.00 $44,000
10 |Fence LF 17,000 $1.20 $20,400
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-10) $791,230.00
CONSTRUCTION CONTINGENCIES @ 25% $197,800
ENGINEERING, TESTING, TAXES @20% $158,200
ESTIMATED DRAINAGE SUBTOTAL $1,147,000
118th Street Corridor Crossing | Ls | 1] $534,000.00 $534,000
TOTAL ESTIMATED PROJECT COSTS $1,681,000
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Amole Arroyo Alt #1-B
Amole Corridor Channel

Low Flow Section SV to SB (2800") Last Revision: 11-Jun-99
Concept Construction Cost Estimate

I;]e:] Description Units | Quantity Unit Cost Total

1 |Surveying LS 1 $6,306.14 $6,310

2 |Mobilization and Demobilization LS 1 $13,709.00 $13,710

3 |Soil Cement CY 5,500 $35.00 $192,500

4 |Earthwork CY 25,000 $2.00 $50,000

5 |Seeding AC 4 $1,500.00 $6,000

6 [Maintenance Road SY 4,500 $4.00 $18,000

7 |{Fence LF 6,400 $1.20 $7,680

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $294,200.00

CONSTRUCTION CONTINGENCIES @ 25% $73,600

ENGINEERING, TESTING, TAXES @20% $58,800

ESTIMATED DRAINAGE SUBTOTAL $427,000

98th & Gibson Corridor Crossings LS | 1| $1,532,000.00 $1,532,000

TOTAL ESTIMATED PROJECT COSTS $1,959,000
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Amole Arroyo Alt #1-C
Amole Corridor Channel

High Flow Section SB to AA (13009 Last Revision: 11-Jun-99
Concept Construction Cost Estimate

Ig:l Description Units | Quantity | Unit Cost Total

1 |Surveying LS 1 $10,870.26 $10,870
2 |Mobilization and Demobilization LS 1 $23,631.00 $23,630
3 |Channel Lining SF 75,000 $5.70 $427,500
4 |Excavation CY 8,000 $4.00 $32,000
5 |Seeding AC 1 $1,500.00 $1,200
6 |Maintenance Road SY 2,200 $4.00 $8,800
7 |Fence LF 2,600 $1.20 $3,120
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $507,120.00
CONSTRUCTION CONTINGENCIES @ 25% $126,800
ENGINEERING, TESTING, TAXES @20% $101,400
ESTIMATED DRAINAGE SUBTOTAL $735,000
Unser Corridor Crossing LS 1] $909,000.00  $909,000
TOTAL ESTIMATED PROJECT COSTS $1,644,000
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Amole Arroyo Alt #2-A
Amole Corridor Channel

Low Flow Section WG to SV (8300") Last Revision: 11-Jun-99
Concept Construction Cost Estimate

ItI\Ie(r)n Description Units | Quantity Unit Cost Total

1 |[Surveying LS 1 $19,271.70 $19,270
2 |Mobilization and Demobilization LS 1 $41,895.00 $41,900
3 |Soil Cement CY 12,800 $35.00 $448,000
4 |Earthwork CY 60,000 $2.00 $120,000
5 |Seeding AC 9 $1,500.00 $13,500
6 |Landscaping/Sod AC 1| $100,000.00 $100,000
7 |Stuctural PCC (CBC) CY 140 $400.00 $56,000
8 |Roadway AC R/R SY 1,800 $20.00 $36,000
9 |Maintenance Road SY 11,000 $4.00 $44,000
10 |Fence LF 17,000 $1.20 $20,400
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-10) $899,070.00
CONSTRUCTION CONTINGENCIES @ 25% $224,800
ENGINEERING, TESTING, TAXES @20% $179,800
ESTIMATED DRAINAGE SUBTOTAL $1,304,000
118th Street Corridor Crossing LS 1 $534,000.00| $534,000
TOTAL ESTIMATED PROJECT COSTS $1,838,000
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Amole Arroyo Alt #2-B
Amole Corridor Channel

Mid Reach High Flow Composite Section SV to SB (6200" Last Revision: 11-Jun-99
Concept Construction Cost Estimate

Iltj:l Description Units | Quantity Unit Cost Total

1 |Surveying LS 1 $31,208.24 $31,210
9 |Mobilization and Demobilization LS 1 $67,844.00 $67,840
3 |Soil Cement CY 10,000 $35.00 $350,000
4 |Earthwork CY 114,000 $2.00 $228,000
5 |Riprap CY 1,880 $50.00 $94,000
6 |Filter Gravel CY 1,000 $30.00 $30,000
7 |Landscape AC 6| $100,000.00 $600,000
8 |Maintenance Road SY 10,000 $4.00 $40,000
9 |(Fence LF 12,400 $1.20 $14,880
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-9) $1,455,930.00
CONSTRUCTION CONTINGENCIES @ 25% $364,000
ENGINEERING, TESTING, TAXES @20% $291,200
ESTIMATED DRAINAGE SUBTOTAL $2,111,000
08th & Gibson Corridor Crossings l LS | 1 | $2,688,000_00| $2,688,000
TOTAL ESTIMATED PROJECT COSTS $4,799,000
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Amole Arroyo Alt #2-C
Amole Corridor Channel

Lower Reach High Flow Section SB to AA (1300°) Last Revision: 11-Jun-99
Concept Construction Cost Estimate

IIt\Ie;n Description Units | Quantity Unit Cost Total

1 |Surveying LS 1 $12,486.24 $12,490

2 |Mobilization and Demobilization LS 1 $27,144.00 $27,140

3 |Channel Lining SF 84,800 $5.70 $483,360

4 |Excavation CY 10,000 $4.00 $40,000

5 |Seeding AC 1 $1,500.00 $1,200

6 |Maintenance Road SY 2,200 $4.00 $8,800

7 |Freeboard for AAD Entrance/Pinned Curb LF 800 $8.00 $6,400

8 [Fence LF 2,600 $1.20 $3,120

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-8) $583,000

CONSTRUCTION CONTINGENCIES @ 25% $145,800

ENGINEERING, TESTING, TAXES @20% $116,600

ESTIMATED DRAINAGE SUBTOTAL $845,000

Unser Corridor Crossing LS 1 $909,000 $909,000

TOTAL ESTIMATED PROJECT COSTS $1,754,000
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Amole Arroyo Alt #3-A
Amole Corridor Channel

High Flow Composite Section WG to SV (5000") Last Revision: 11-Jun-99
Concept Construction Cost Estimate

Item No. Description Units Quantity Unit Cost Total

1 Surveying LS 1 $33,429.35 $33,429

2 Mobilization and Demobilization LS 1 $72,672.50 $72,673

3 Soil Cement CY 10,530 $35.00 $368,550

4 Earthwork CcY 101,000 $2.00 $202,000

5 Seeding AC 1 $1,500.00 $1,500

6 Landscaping/Sod AC 6 $100,000.00 $600,000

7 |Stuctural PCC (CBC) cYy 140 $400.00 $56,000

8 Roadway AC R/R SY 1,800 $20.00 $36,000

9 Maintenance Road SY 11,000 $4.00 $44,000

10 Fence LF 17,000 $1.20 $20,400

11 |Riprap cY 1,900 $50.00 $95,000

12 Filter Gravel CcYy 1,000 $30.00 $30,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-12) $1,560,000

CONSTRUCTION CONTINGENCIES @ 25% $390,000

ENGINEERING, TESTING, TAXES @20% $312,000

ESTIMATED DRAINAGE SUBTOTAL $2,262,000

118th Street Corridor Crossing | LS | 1| $936,000.00] $936,000

TOTAL ESTIMATED PROJECT COSTS $3,198,000
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Amole Arroyo Alt #3-B
Amole Corridor Channel

Low Flow Section SV to SB (2800" Last Revision:  11-Jun-99
Concept Construction Cost Estimate

Item No. Description Units | Quantity Unit Cost Total

1 Surveying LS 1 $6,306.14 $6,310
2 Mobilization and Demobilization LS 1 $13,709.00 $13,710
3 Soil Cement CY 5,500 $35.001  $192,500
4 Earthwork CY 25,000 $2.00 $50,000
5 Seeding AC 4 $1,500.00 $6,000
6 Maintenance Road SY 4,500 $4.00 $18,000
7 Fence LF 6,400 $1.20 $7,680
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $294,200
CONSTRUCTION CONTINGENCIES @ 25% $73,600
ENGINEERING, TESTING, TAXES @20% $58,800
ESTIMATED DRAINAGE SUBTOTAL $427,000

98th & Gibson Corridor Crossings [ LS | ll $1,532,000| $1,532,000
TOTAL ESTIMATED PROJECT COSTS $1,959,000
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Amole Arroyo Alt #3-C
Amole Corridor Channel
High Flow Section SB to AA (1300") Last Revision: 11-Jun-99

Concept Construction Cost Estimate

Item No. Description Units | Quantity | Unit Cost Total

1 Surveying LS 1 $10,870.26 $10,870
2 Mobilization and Demobilization LS 1 $23,631.00 $23,630
3 Channel Lining SF 75,000 $5.70 $427,500
4 Excavation CY 8,000 $4.00 $32,000
5 Seeding AC 1 $1,500.00 $1,200
6 Maintenance Road SY 2,200 $4.00 $8.,800
7 Fence LF 2,600 $1.20 $3,120
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $507,000
CONSTRUCTION CONTINGENCIES @ 25% $126,800
ENGINEERING, TESTING, TAXES @20% $101,400
ESTIMATED DRAINAGE SUBTOTAL $735,000
Unser Corridor Crossing LS l 1 I $909,000 $909,000
TOTAL ESTIMATED PROJECT COSTS $1,644,000
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Amole Arroyo Alt #4-A
Amole Corridor Channel

High Flow Composite Section WG to SV (6000") Last Revision: 11-Jun-99

Concept Construction Cost Estimate

II?:.] Description Units | Quantity | Unit Cost Total
1 |Surveying LS 1|  $40,719.20 $40,720
2 |Mobilization and Demobilization LS 1 $88,520.00 $88,520
3 |Soil Cement CY 12,500 $35.00 $437,500
4  |Earthwork CcY 125,000 $2.00 $250,000
5 |Seeding AC 1 $1,500.00 $1,500
6 |Landscaping/Sod AC 8] $100,000.00 $800,000
7 {Stuctural PCC (CBC) CcY 140 $400.00 $56,000
8 |Roadway AC R/R SY 1,800 $20.00 $36,000
9 |Maintenance Road SY 11,000 $4.00 $44,000
10 [Fence LF 17,000 $1.20 $20,400
11 |Riprap CcY 1,900 $50.00 $95,000
12 |Filter Gravel CYy 1,000 $30.00 $30,000

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-12)

$1,899,640.00

CONSTRUCTION CONTINGENCIES @ 25% $474,900

ENGINEERING, TESTING, TAXES @20% $379,900
ESTIMATED DRAINAGE SUBTOTAL $2,754,000
118th Street Corridor Crossing LS 1] $936,000.00] $936,000
TOTAL ESTIMATED PROJECT COSTS $3,690,000
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Amole Arroyo Alt #4-B
Amole Corridor Channel

High Flow Composite Section SV to SB (6200") Last Revision: 11-Jun-99
Concept Construction Cost Estimate

I;i;n Description Units | Quantity Unit Cost Total

1 {Surveying LS 1 $32,818.24 $32,820
2 IMobilization and Demobilization LS 1 $71,344.00 $71,340
3 |Soil Cement CY 12,000 $35.00 $420,000
4 |Earthwork 0 114,000 $2.00 $228,000
5 |Riprap CY 1,880 $50.00 $94,000
6 [{Filter Gravel cYy 1,000 $30.00 $30,000
7 |Landscape AC 6/ $100,000.00 $600,000
8 [Maintenance Road SY 10,000 $4.00 $40,000
9 |Fence LF 12,400 $1.20 $14,880
SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-9) $1,531,040.00
CONSTRUCTION CONTINGENCIES @ 25% $382,800
ENGINEERING, TESTING, TAXES @20% $306,200
ESTIMATED DRAINAGE SUBTOTAL $2,220,000
98th & Gibson Corridor Crossings LS 1 | $2,688,000.00 $2,688,000
TOTAL ESTIMATED PROJECT COSTS $4,908,000
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Amole Arrovo Alt #4-C

Amole Corridor Channel

High Flow Section SB to AA ( 1300" Last Revision: 11-Jun-99
Preliminary Construction Cost Estimate

I;:n Description Units | Quantity Unit Cost Total

1 [Surveying LS I $12,496.36 $12,500

2 |Mobilization and Demobilization LS 1 $27,166.00 $27,170

3 [Channel Lining SF 86,000 $5.70 $490,200

4 |Excavation CY 10,000 $4.00 $40,000

5 |Seeding AC 1 $1,500.00 $1,200

6 |Maintenance Road SY 2,200 $4.00 $8,800

7 |Fence LF 2,600 $1.20 $3,120

SUBTOTAL CONSTRUCTION COSTS (ITEMS 1-7) $583,000

CONSTRUCTION CONTINGENCIES @ 25% $145,800

ENGINEERING, TESTING, TAXES @20% $116,600

ESTIMATED DRAINAGE SUBTOTAL $845,000

Unser Corridor Crossing LS 1] $909,000.00 $909,000

TOTAL ESTIMATED PROJECT COSTS $1,754,000
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APPENDIX I-E

AHYMO READ ME FILE



READ.ME FILE
FOR
THE AMOLE-HUBBELL DRAINAGE MANAGEMENT PLAN

This file accompanies the digital AHYMO files for the Amole-Hubbell Management Plan. File
extensions must be associated with the program the user expects to use to view files, before files

can be opened.

AHYMO versi

Drainage basins and their abbreviations used throughout the Amole-Hubbell Drainage

on AHYMO194 (Jan 1994) utilized for this DMP.

Management Plan are as follows:

Basin Abbreviation
98th & Central 08

Amole Arroyo AA
Atrisco Business Park AB
Amole/Hubbell Detention AH
Amole del Norte ADN or AN
Borrega BR
Powerline PL

Rio Bravo RB

Sacate Blanco SB

South Powerline SP or'SPL
Snow Vista SV
Sunrise Estates DN

Tierra Bayita TB
Tower/Sage TS

Unser A UN
Westgate WG

Included on the disk are the AHYMO analysis files for existing conditions runs, developed
conditions with existing facilities (DEVEX), and developed conditions with DMP recommended
facilities (DMP). The convention for naming the AHYMO files is as follows:

1.

2.

The first two letters/numbers are the drainage basin abbreviation.
The next three letters/numbers are the return frequency of the run.
The next letter is either “E” or “D” for Existing or Developed.
The next number is the version.

The next letter is either “A” or “B” for 6 hour or 24 hour, respectively.

The file extensions are the associated AHYMO extensions; *.DAT for the input
file, *.OUT for the output file, *.PUN for the punch hyd file and *.SUM for the

summary table file.
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EXAMPLE: SVI100E1B.DAT is the Snow Vista Basin 100 Year - 24 hour storm first trial
input file for existing conditions.
SV100D1B.DAT is the Snow Vista Basin 100 Year - 24 hour storm first trial
input file for developed conditions, with existing facilities.

The exceptions to the above are the DMP and PMP files. For these files “ DMP#.*” replaces the
“100D1B.*” sequence for the AHYMO files used in the design of the Drainage Management
Plan. These files are Developed Conditions with the recommended facilities in place. (i.e. the
extended spillways for the Amole and Hubbell Dams, etc.). For the Probable Maximum
Precipitation (PMP) files the notation “_PMPF.*” or “_PMPS.*” replaces the “100D1B.*”
sequence for the AHYMO files used in the design of the PMP Freeboard and PMP Spillway

models, respectively.

EXAMPLES: SV_DMP.DAT is the Snow Vista Basin DMP input file.
SV_PMPF.DAT is the Snow Vista Basin PMP Freeboard input file.
SV_PMPS.DAT is the Snow Vista Basin PMP Spillway input file.

The South Powerline Basin is included in the Rio Bravo AHYMO Model for DEVEX and DMP.

COMPACT DISK
Included with Volume III of the Amole-Hubbell Drainage Management Plan is a compact disk.

The disk contains the AHYMO Files listed below: Note: .PUN listed files not available (do not
work) '

PMP Freeboard/Amole Hubbell Basin

Amole ArroyoBasins ....... oo AA PMPF.DAT,*.OUT, and *.SUM
BorregaBasins ..., BR_PMPF.DAT, *.OUT, *.PUN and *.SUM
PowerlineBasins ............. ..., PL_PMPF.DAT, *.0OUT, *.PUN and *.SUM
RioBravoBasins ...........cooviiviennenn.. RB_PMPF.DAT, *.OUT, *.PUN and *.SUM
Sacate BlancoBasins ....................... SB_PMPF.DAT, *.OUT, *.PUN and *.SUM
Snow VistaBasins .............. ... 000 SV_PMPF.DAT, *.OUT, *.PUN and *.SUM
Westgate Basins .........oovviviiniiiinn... WG_PMPF.DAT, *.OUT, *.PUN and *.SUM
PMPF mole del Basin

98thand Central Basins ...................... 98 PMPF.DAT, *.OUT, * PUN and *.SUM
Atrisco Business Park Basins ... .............. AB_PMPF.DAT, *.OUT, *.PUN and *.SUM
Amole del Norte Basins .. .......... ..., AN _PMPF.DAT, *.OUT, * PUN and *.SUM
Sunrise EstatesBasins . ..................... DN _PMPF.DAT, *.OUT, *.PUN and *.SUM
TierraBayitaBasins . ............ ... TB_PMPF.DAT, *.OUT, *.PUN and *.SUM
Tower/Sage Basins . ...t TS_PMPF.DAT, *.OUT, *.PUN and *.SUM
UnserBasing ..ot iinrinieeeenninnnen. UN_PMPF.DAT, *.OUT, *.PUN and *.SUM
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PMP Spillway/Amole Hubbell Basins

Amole ArroyoBasins ....... ... .. o L., AA_PMPS.DAT,*.OUT, and *.SUM
BorregaBasins . ......... .. . o L BR_PMPS.DAT, *.0UT, *.PUN and *.SUM
PowerlineBasins ............... ... ..., PL_PMPS.DAT, *.OUT, *,PUN and *.SUM
RioBravoBasins .......................... RB_PMPS.DAT, *.OUT, *.PUN and *.SUM
Sacate BlancoBasins ....................... SB_PMPS.DAT, *.OUT, *.PUN and *.SUM
Snow VistaBasins ........... ... ... ... ... SV_PMPS.DAT, *.OUT, *.PUN and *.SUM
Westgate Basins . .......................... WG_PMPS.DAT, *.OUT, *.PUN and *.SUM
PMP Spil mole rte Basin

- 98thand Central Basins . .................... . 98_PMPS.DAT, *.OUT, *.PUN and *.SUM

Atrisco Business Park Basins . ................ AB_PMPS.DAT, *.OUT, *.PUN and *.SUM
AmoledelNorte Basins ..................... AN_PMPS.DAT, *.OUT, *.PUN and *.SUM
Sunrise Estates Basins ...................... DN_PMPS.DAT, *.OUT, *.PUN and *.SUM
TierraBayitaBasins . ....................... TB_PMPS.DAT, *.OUT, *.PUN and *.SUM
Tower/SageBasins . ......................... TS_PMPS.DAT, *.0UT, *.PUN and *.SUM
UnserBasins .............ccoiiiiiinunnn.. UN_PMPS.DAT, *.0UT, *,PUN and *.SUM
DMP leH 1 Basin .
Amole ArroyoBasins ............ ... .. .. . ... ..., AA_DMP2.DAT,*.OUT, and *.SUM
BorregaBasins ......... ... . . i i BR_DMP1.DAT, *.0UT, *.PUN and *.SUM
Powerline Basins ........................:. PL_ DMP1.DAT, *.OUT, *.PUN and *.SUM
RioBravoBasins ........................... RB_DMP.DAT, *.OUT, *.PUN and *.SUM
Sacate BlancoBasins ........................ SB_DMP.DAT, *.0UT, *.PUN and *.SUM
Snow VistaBasins ...........cooiiuveunnnnn.. SV_DMP.DAT, *.OUT, *.PUN and *.SUM
Westgate Basins ................0oovvunn. .. WG_DMP.DAT, *.0UT, *.PUN and *.SUM
DMP/Amole del Basin
98thand Central Basins ....................... 98 DMP.DAT, *.OUT, *.PUN and *.SUM
Atrisco Business Park Basins . .. ............... AB_DMP.DAT, *.OUT, * PUN and *.SUM
Amole del Norte Basins ...................... AN_DMP.DAT, *.OUT, *.PUN and *.SUM
Sunrise Estates Basins ....................... DN_DMP.DAT, *.OUT, *.PUN and *.SUM
TierraBayitaBasins .. ....................... TB_DMP.DAT, *.OUT, *.PUN and *.SUM
Tower/SageBasins.......................... TS_DMP.DAT, *.0UT, *.PUN and *.SUM
UnserBasins ............cccoviiinunnnn. .. UN_DMP.DAT, *.OUT, *.PUN and *.SUM
D Amole H 1l Basin
Amole ArroyoBasins .............. ... ... ....... AA100D1B.DAT, *.0UT, and *.SUM
BorregaBasins ................ ... .00 BR100D1B.DAT, *.OUT, *.PUN and *.SUM
PowerlineBasins .......................... PL100DI1B.DAT, *.OUT, * PUN and *.SUM
RioBravoBasins ..............c.ovouun. .. RB100DIB.DAT, *.OUT, *.PUN and *.SUM
Sacate BlancoBasins . ...................... SB100D1B.DAT, *.OUT, *.PUN and *.SUM
Snow VistaBasins ......................... SVI00D1B.DAT, *.OUT, *.PUN and *.SUM
Westgate Basins .............oocuvinn.... WG100D1B.DAT, *.0UT, *.PUN and *.SUM
DEVEX/Amole del Norte Basins
98thand Central Basins . .................... 98100D1B.DAT, *.OUT, *.PUN and *.SUM
Atrisco Business Park Basins ... .............. AB100DI1B.DAT, *.OUT, *.PUN and *.SUM
Amoledel Norte Basins . ................... AN100D1B.DAT, *.OUT, * PUN and *.SUM
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Sunrise Estates Basins .................... . DN100D1B.DAT, *.OUT, *.PUN and *.SUM

Tierra BayitaBasins ...................... .. TB100D1B.DAT, *.OUT, * PUN and *.SUM
Tower/SageBasins .. ....................... TS100D1B.DAT, *.OUT, *.PUN and *.SUM
Unser Basins ......... R R UNIOOD1B.DAT, *.OUT, *.PUN and *.SUM
EX/Amole Hubbell Basins

Amole ArroyoBasins ...................... ... .. AA100E1B.DAT, *.0UT, and *.SUM
BorregaBasins ............ ..., BRI100EIB.DAT, *.0OUT, *.PUN and *.SUM
PowerlineBasins ........................ .. PL100E1B.DAT, *.OUT, *.PUN and *.SUM
Rio Bravo Basins .......................... RB100E1B.DAT, *.OUT, *.PUN and *.SUM
Sacate BlancoBasins ....................... SBI00E1B.DAT, *.OUT, * PUN and *.SUM
Snow VistaBasins ......................... SVI100EIB.DAT, *.OUT, *.PUN and *.SUM
Westgate Basins ........................... WGEXIST.DAT, *.0UT, *.PUN and *.SUM
EX/Amole del Norte Basins

98th and Central Basins ...................... 98100E1B.DAT, *.OUT, * PUN and *.SUM
Atrisco Business Park Basins . ................ AB100E1B.DAT, *.0UT, *.PUN and *.SUM
Amoledel Norte Basins ..................... ANI100EIB.DAT, *.0OUT, *.PUN and *.SUM
Sunrise Estates Basins ...................... DNI00EIB.DAT, *.OUT, * PUN and *.SUM
TierraBayitaBasins .. ...................... TB100OE1B.DAT, *.OUT, *.PUN and *.SUM
UnserBasins ......................0o. ..., UNIO00EIB.DAT, *.OUT, * PUN and *.SUM
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APPENDIX I-F

AHYMO DMP HYDDROLOGY

SUMMARY FILES
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