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e Jechnology,

February 18, 1992

Mr. Larry Blair, P.E.
Executive Engineer
AMAF CA

2600 Prospect NE
Albuquerque, NM 87107

Re: Addendum to North and South Domingo Baca Arroyos and Paseo
Del Norte Corridor Dralnage Management Plan.

Dear Mr. Blair

As previously discussed, we have corrected some minor drafting
and typographical errors on Fligure 5-68 of our report.
Therefore, please replace the previous Figure 5-6 with the

enclosed copy. Also, some of these errors were carrled over onto
Figures 5-5 and 6§-7. The attached Errata Sheet wilil identl fy

those correctlions.

| apologize for not having discovered these errours before the
report was copled.

Sincerely,

Eividio V. DIinlz, P.E.
President

EVD/gg

21290 OSUNA ROAD NE, SUITE 2(X)

ALBUQUERQUE. NEW MEXICO 87113
(505) 345-311§
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ERRATA SHEET DATE: 2-18-82

APPLIES

PREVIOUS CORRECT TO

| TEM/LOCAT ION VALUE VALUE F 1GURE

(cfs) (cfs)
Discharge at intersection of
Holbrook and Carmel 330 800 5-5
"°Dlsc:harge at South Domingo Baca
Arroyo at Louislana Blivd. 3780 3970 5-7

Refer to Tables located at bottom rlight of Flgures 5-5, 5-6 and
5-7. The followlng changes apply to each table.

Previous Storm 100-yr. Pipe Slze Slope
Sewer Qp dia.

Correct * (cfs) (ft) (%)

Previous 18 150 4.5 0.3

Correct 18 150 3.5 3.0

Previous 23 1100 5.5 0.3

correct 23 800 5.5 3.2

Previous 52 460
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Correct 52 460
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2600 Prospect N E
Albuquerque, New Mexico 87107

: ;BE:: North and South Domingo Baca Drainage Management Plan.

Dear Mr. Blair:

We are pleased to submit this engineering report for your review
and comment.

~This dralinage management plan addresses the drainage issues
~within the North and South Domingo Baca Arroyos watersheds from
the North Diversion Channel to the existing dams. We have

evaluated numerous drainage options for this study area, as

discussed In this plan, and our corresponding recommendations for
the most feasible options are presented.

The results of this study effort are intended to guide the
development of drainage facilities in the watershed areas. Such
developemnt may be by AMAFCA, The City of Albuquerque, Benalillo
County or private land owners. An additional goal is to guide
the City of Albuqgquerque and Bernaifillo County in developing the
roadway plans for Paseo del Norte and development within the
study area. We have coordinated with and discussed these

recommendations with the consultants and representatives of the
city and county.
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1.0 INTRODUCT ION

1.1 PURPOSE AND SCOPE

The Albuquerque Metropolitan Arroyo Flood Control Authority
(AMAFCA) has authorized Resource Technology, | nc. (RT1) i N
association with Holmes & Narver, Inc. (H&N) to develop a
Drainage Management Plan for the North Domingo Baca Arroyo and
the South Domingo Baca Arroyo drainage basins from the existing
North and South Domingo Baca Dams to the North Diversion Channel.
This report provides the hydrologic and hydraulic analyses and
resulting drainage master planning for both these watersheds

which are located within Bernalillo County, New Mexico. This
study was conducted under AMAFCA's responsibility of planning and
providing for flood control throughout the general Albuquerque
area.

A very significant feature of this Drainage Management Plan is
the Paseo del Norte Transportation Corridor, which generally lies
along the divide between the North and South Domingo Baca Arroyo

basins; any development within this corridor will have a
significant impact on future drainage developments in both
basins. Therefore, much emphasis was placed on the Paseo del

Norte drainage considerations and on the opportunities for
coordination of design, real estate acquisition and possible
construction efforts at an early stage in the development of this
Drainage Management Plan.

Much of the North Domingo Baca Arroyo Basin and a smaller
portion of the South Domingo Baca Arroyo Basin is presently
undeveloped. However, development of these basins is iminent or
already in progress. Therefore, AMAFCA has authorized this

Drainage Management Plan to address and recommend drainage
solutions to reduce the flooding that has occurred or will

oCcCur.

1.2 STUDY OBJECTIVES

The following is a general outline of the scope of the study:

1. Review of previous studies and reports for the study
area.

2. Summary and comparison of all pertinent information.
3. Aerial photography and mapping.

4. Field surveying to Identify and measure physical
constraints.

5. Hydrologic analysis of total watershed area.

6. Hydraulic analysis of ma jor arroyos.



7. Coordirnaticn with other public works agencies.
8. Coordination with planning agencies.
9. Development of drainage management options.

10. Progress evaluation and coordination meetings and
periodic meetings with other governmental agencies,
consultants involved in projects within the study area,
landowners and developers, citizen advisory groups, and
elected officials

1.3 PASEO DEL NORTE TRANSPORTATION CORRIDOR

Paseo del Norte has been designated as a |imited access principal
arterlal on the Long Range Major Street Master Plan for the
Albuquerque Urban Area. The proposed plan is to construct an

east-west six lane divided, |Iimited access principal arterial
across Albuquerqque.

The 1-25 to Tramway Blvd. segment is currently under design with
some portions already constructed. TO date, the Paseo del
Norte/1-25 frontage road intersection, the Tramway/Paseo del
Norte Intersection, and Tennyson Street Overpass have been
constructed. The design of the remainder of -the project i S
sponsored by Bernalillo County (from Lowell St. to Wyoming Blvd.)
and the City of Albuquerque (from Wyoming Blvd. to 1-25).

Paseo del Norte has already been constructed from Coors Rd. to |-
25, and the only impact this portion of the roadway has on this
Drainage Management Plan is the South Domingo Baca crossing under

Paseo del Norte just west of 1-25. The remainder of the roadway
west of Jefferson St. is not within the study area.

1.4 OTHER AGENCY INVOLVEMENT

-

The Drainage Management Plan and the transportation design effort

both involve multiple agency Jjurisdictions. These Include
AMAFCA, the New Mexico State Highway and Transportation
Department, Bernalillo County, the City of Albuquerque, and the

Federal Emergency Management Agency. Possible Federal funding
for Paseo del Norte couid also involve the Federal! Highway
Administration. Therefore, coordination of effort among all
these agencies was essential in the drainage pfan development.

1.2
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EXECUTIVE SUMMARY

o U

Because of the impending construction of Paseo del Norte and the
anticipated corresponding land development along this roadway
corridor, the Albuqgquerque Metropolitan Arroyo Flood Control
Authority has developed this Drainage Management Plan for the
North and South Domingo Baca Arroyos whose watersheds include the
Paseo del Norte corridor. However, the study area only extends

from the North Diversion Channel to the North and South Domingo
Baca dams.

Hydrologic analyses were conducted using the AHYMO (381 Version)
program; the results indicated a significant (two to threefold)
inCrease in flows as compared to previous analyses. Consequently
the design hydrology for projects already constructed in the
study area should be re-evaluated. Iln some cases the freeboard
criteria for these structures may be violaiad, however,
additional unlined freeboard is availablie in several reaches.

The HEC-2 program was used to conduct hydraulic analyses of the
main arroyos and major tributaries. These results show several
areas where the existing Federal Emergency Management Agency maps
are not accurate; one major area is the Coronado Mobile Home Park
which is severely flood prone. In most other areas the flood
plains are not greatly different even with the higher flows
because the improved channels have freeboard and the unimproved
channel floodplains are very wide under existing conditions.

After an exhaustive evaluation of numerous alternatives which
included total diversion of the North Domingo Baca Arroyo into a
concrete channel paraillel to Paseo del Norte and eventual outfall
into ti.e T.uth Domingo Baca channel west of San Pedro Bivd., the
following improvements are recommended.

PASEO DEL NORTE CORRIDOR

1. Storm sewer to divert all flows from Tramway Blvd. to Lowell
St. into the South Domingo Baca Reservoir.
2. Storm sewer to divert all flows from Lowell St. to a quarter

mile east of Eubank Blvd. into the North Domingo Baca
Reservoir.

3. Storm sewers In Paseo del Norte ROW to collect all roadway
and adjacent area flows and discharge into a concrete box
culvert along San Pedro Blvd. to outfall into the South

Domingo Baca Arroyo.



NORTH DOMINGO BACA ARROYO

1. Detention dam east of Louisiana Bivd. to control flows from
both North and South Branches of the arroyo.

2. Concrete |ined channel through Coronado Mobile Home Park and
beyond to the confluence with the South Domingo Baca Arroyo.

3. Soll cement bank lining, full soil cement or concrete channel

to confine the arroyo between the new dam and Ventura St.

4. Prudent Line delineatlon&of the arroyo from Ventura St. to
the existing North Domingo Baca Dam; and, “if the development
density increases, a storm sewer to replace the arroyo.

5. Several tributary storm sewers.
SOUTH DOMINGO BACA ARROYO

1. Concrete Ilined channel from Washington St. to 1-25 with
future soil cement lining from the North Diversion Channel
to Washington St.

2. Concrete |ined channel from Holbrook St. to Eubank Blvd.
3. Prudent line delineation of the arroyo from Eubank Blivd. to
the existing South Domingo Baca Dam; and, if the development

density Increases, a storm sewer to replace the arroyo.

4. Channel and bridge capacity improvements along existing
concrete | ined reaches.

S. Several tributary storm sewers.

OTHER IMPROVEMENTS

1. The La Cueva/Signal Avenue Training Dike extension:

% ¥,
2. Dralnage analysis of thefl-25/Paseo del Norte Intersection
based on the new drainage conditions.

3. Dikes near Pino and Signal Avenues at !-25 to prevent trans-
basin diversions.

The total cost of these Iimprovements s estimated at
$22,458,000 of which $15,071,000 would be public expenditure and
the remaining $7,387,000 would be privately financed.

443
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2.0 GENERAL [INFORMAT ION

2.1 SITE LOCATION AND DESCRIPTION

The North and South Domingo Baca Arroyo drainage basins extend to
the crest of the Sandia Mountains. The North Domingo Baca
Arroyo outfalls to the South Domingo Baca Arroyo about 1,300 feet
east of Jefferson Street. The South Domingo Baca Arroyo outfaiils
to the North Diversion Channel.

The Paseo del Norte (PDN) drainage basin, as defined in this
Management Plan, begins at Tramway Bivd. and continues to
Interstate 25 (1-25), The PDN area is roughly bounded on the
north by Holly Avenue and on the south by Palomas Avenue. PDN
from [|-285 west to Jefferson Street is considered part of the

South Domingo Baca Arroyo Basin.

The total existing drainage basin area of the combined North and
South Domingo Baca Arroyos at the North Diversion Channel i S
11.38 square miles. The drainage areas of the PDN, North Domingo
Baca Arroyo and South Domingo Baca Arroyo Basins are 0.53, 3.55
and 7.30 square miles, respectively. Within the study area the
drainage areas of the two arroyos are approximately equal; most
of the difference in drainage areas occurs east of Tramway Blvd.

The existing drainage area for PDN is the area that drains to the
1-25 frontage road culverts located immediately north and south
of PDN at the frontage road. The drainage basins in the upper
PDN corridor between Tramway Bivd. and Hamilton St. (Eubank
Blvd.) currently drain to one or the other of the North or South
Domingo Baca Arroyos.

The existing land development between the North Diversion Channel
and 1-25 is mostly commercial and industrial except for Coronado
Mobiie Home Park and a small residential area located west of the
mobile home park. The area east of 1-25 to Louisiana Bilvd. IS
zoned for, and is partially developed with, mostly commercial and
i ndustrial uses except for San Pedro Estates mobile home park
located north of PDN and west of Louisiana.

The area between Louisiana and Eubank Blvds. is generally
residential and either developed or rapidly being developed.
East of Eubank Blvd., development is scattered until Tennyson
Street is reached. Except for La Cueva High School and Nor Este
and Vineyard Subdivisions, existing platting is in a one dwelling
unit per acre grid pattern which dominates existing deveiopment
in this area. Residential development is dense along Tramway
Blvd. and less dense east of Tramway Blvd. up to the Cibola

National Forest boundary, located approximately one mile east of
and paralliel to Tramway Blvd.

2.1



2.2 BASIN CHARACTERISTICS

The dominant topographic features of the study basins are the
alluvial fans and the Sandia Mountains which rise abruptly above
the alluvial fans. Slopes of the mountainous sub-basins range
from 25 to 80 percent and slopes from the base of the Sandia
Mountains to Tramway Blvd. generally range from 3 to 9 percent
with a few slopes increasing to 40 percent. The slopes between
Tramway Blvd. and the North Diversion Channel generally range

from 2.5 to 4.0 percent. All slopes generally trend from east to
west.

Eroded sediment from the Sandia Mountains is transported by f low
in steep channels which outfall onto the moderate siopes of the
East Mesa. The abrupt decrease in velocitlies causes the sediment
to deposit in fan shapes, generally called alluvial fans. A
dynamic feature of the alluvial fans which form at the base of
the Sandia Mountains s the continual channel braiding or
formation of new channels. Therefore, the potential for channel
redirection by natural geomorphological processes was considered

when planning for drainage control structures throughout the
study area.

2.3 SOILS AND VEGETATION

Most soils within the study area between the North Diversion
Channel and Tramway Blvd. are largely decomposed granite up to 60
Inches in depth within the Embudo or Embudo-~T1 jeras complex (Soil

Conservation Service, 1977). These soils are moderately pervious
and subject to erosion. The vegetation on the atlluvial fans
generally covers about 15 percent of the surface area. The

vegetation density increases near and In arroyos due to the
concentration of runoff.

The soils in the upper alluvial fans east of Tramway Blvd. and in

the Sandia Mountains are generally shallow from 10 to 30 inches
in depth and are classified into three soil series which are
Tesajo-Millett stony sandy loams, Rock outcrop - Orthids complex
and Rock outcrop (Soil Conservation Service, 1977). Runoff is
very rapid and the soils are subject to moderate erosion. The
upper alluvial fans have moderate vegetation density. The
mountain slopes have sparse to moderate vegetation and include

several brush and tree species.

2.4 EXISTING INFRASTRUCTURE

Paseo Del Norte Corridor

A small detention facility to serve local drainage only is
located just west of Tramway Blvd. |t was constructed as part of
the recently completed Paseo de |l Norte-Tramway Blvd.
intersection. This facility discharges into an asphalt |ined
channel north of Paseo del Norte, and the channel terminates



midway between Tramway Blvd. and Lowell St. where it joins an
unlined branch of the South Domingo Baca Arrovyo.

The existing Paseo del Norte roadway is frequently crossed by
minor branches of both the North Domingo Baca and South Domingo

Baca Arroyos; there are no <crossing structures at these
locations. The main arroyos generally run parallel to the
roadway.

The PDN corridor flows are conveyed under 1-25 at two locations.
North of the Paseo del Norte/l-25 intersection there are 4-48"
corrugated metal pipes (CMPs) under the 1-25 frontage road, and
south of the intersection there are 2-60" CMPs under the |[-25

frontage road.

These culverts outfall into shallow ponding areas between [|-25
and the frontage roads. A series of similar culverts in the |-25
/PDN interchange convey runoff under PDN and | -25 with the

outfall to the South Domingo Baca Arroyo located south of PDN and
west of 1-25. Figure 2-1 shows the arrangement of these culverts.

South Domingo Baca Arroyo

The upper South Domingo Baca Arroyo watershed east of Tramway
Blvd. has two sub-basins called the Domingo Baca Tributary Arroyo
and the South Domingo Baca Arroyo. Each of these arroyos pass
under Tramway Blvd. through bridges. The South Domingo Baca
Arroyo is concrete lined from 1,300 feet east of Tramway Blvd. to

Tennyson Street; the Domingo Baca Tributary Arroyo is lined from
Tramway Blvd. to the confluence with the South Domingo Baca
Arroyo.

The arroyo is mostly unlined from Tennyson St. to the South
Domingo Baca Dam and also from the dam to Holbrook St. The
South Domingo Baca Arroyo from Holbrook St. to Wyoming Blvd. has
been concrete I|ined and lining of the remainder from Wyoming

Bivd. to 1-25 is currently in design or construction. This rpach
of the channel currently has bridges/box culverts at Ventura St.,

Barstow St. and Wyoming Blvd.; in the near future bridges/box
culverts will be constructed at Louisiana and San Pedro Blvds.
The arroyo <crosses under |1-25, the frontage roads, PDN and

Jefferson Street through 4 - 8’ tall X 10‘'wide concrete box
culverts (CBCs) at each crossing. Washington Street is a dip
section. The arroyo is unlined between the west |-25 frontage
road and PDN, and from PDN to the North Diversion Channel.

North Domingo Baca Arroyo

The upper North Domingo Baca Arroyo watershed drainage east of
Tramway Blvd. crosses under Tramway Blvd. through box culverts.
From the box culvert outfall to Tennyson St. the arroyo is in a
concrete channel. The arroyo is unlined from Tennyson St. ¢to
the North Domingo Baca Dam and also from the dam to its



confluence with the South Domingo Baca Arroyo (located about
1,300 feet east of Jefferson St.).

Partial soil cement channel lining exists on the north bank of
the arroyo along Anaheim Ave. beginning at Wyoming Blivd. and
extending about half way to Barstow St. Most of the north -
south streets do not have culverts or bridges and runoff passes
over the streets through dip crossings. Barstow St., Wyoming and

San Pedro Blvds. have several smal! CMPs to carry main arroyo
f lows.

A major tributary called the North Branch originates west of
Ventura St. and flows parallel to the main North Domingo Baca
Arroyo, which is also called the South Branch. Both branches

eventually combine west of Coronado Mobiile Home Park (located
west of [1-25).

The North Branch of the arroyo crosses under |-25 and the
frontage roads through 8 - 4°' diameter reinforced concrete pipes
(RCPs). The arroyo is unlined between the west | -28 frontage
road through Coronado Mobile Home Park until it joins a long
underground conduit. This conduit (currently partialtly filled
with sediment) outfalls to an open uniined channel which connects
to the South Branch just west of the mobile home park.

The South Branch (or main arroyo) is conveyed under 1-25 and the
frontage roads through 4 - 4‘'tall X 9‘'wide concrete box culverts
which outfall to an unlined channel through Coronado Mobile Home
Park. Several large RCPs are used to convey the channel under
severali roads within the mobile home park. The unlined channel
outfalls to a larger uniined channel located at the west end of
the mobile home park. This larger unlined channel conveys flow

from both the North and South Branches to its confuence with the

South Domingo Baca Arroyo (located at the west side of the mobile
home park).

2.5 EXISTING PROBLLEM AREAS

General

Sedimentation in culverts is a common problem at many of the
existing culverts. The loss of flow capacity due to sediment
deposition at the entrance and within culverts IS very
significant at some culverts. As development increases and
runoff rates Increase, the loss of flow capacity will pose an
even greater problem and therefore these culverts and certain
channel reaches must be improved to prevent overtopping and
flooding.

Paseo Del| Norte

As mentioned previously, there are no crossing structures under
the current Paseo del! Norte facility east of |-25. Where flow
lines cross or intersect the alignment they either cross directly
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over the road or run parallel to it until a dip section s

reached. Due to the lack of dralnage structures at major street
intersections, frequent intersection flooding occurs as runoff in
roadside ditches backs up until! it achlieves sufficient depth to
Cross the intersecting streets. These problem areas must be

addressed with the construction of the new roadway.

South Domlngo Baca Arrozo

The existing concrete channel between Holbrook St. and Wyoming
Blvd. has several sections which have inadequate capacity under
full development condition peak discharges.

In the reach from Holbrook St. to Louisiana Blvd., the South
Domingo Baca 1is a concrete lined facility which was designed
under previous hydrologic criteria. Existing bridges and channel

sections have minimal flow capacity for future condition flows
and consequently |Iimit the amount of additional flows that can be
diverted into this arroyo. From Louisiana to |-25 there is more
flexibility because the channel is not yet under construction.

The South Domingo Baca Arroyo crosses |-25 through 4-8° tall X
10° wide CBCs which have capacity in excess of future needs with
current drainage patterns. However, the short reach (100 ft) of
open channel between the south bound lanes of 1-25 and the | =25
frontage road should be lined to improve the hydraulic efficiency
of the channel.

Another location that may cause problems in a large flood is at
the intersection of Pino Avenue and the north bound 1-25 frontage

road. The basin divide between the Pino Arroyo and the South
Domingo Baca Arroyo basin is located in the drainage ditch 30
feet north of this intersection. The problem is that the divide

is a high point In the swale invert and flows from Pino Ave.
could flow north in the drainage ditch to the South Domingo Baca

Arroyo. Therefore a small berm wiil be required to prevent this
problem.

North Domingo Baca Arroyo

The Northeast Heights Drainage Management Plan (Leonard Rice

Consulting Engineers, 1978) recommended that AMAFCA build two
training dikes along the drainage boundary between North Domingo
Baca Arroyo and La Cueva Arroyo to ensure that the La Cueva
Arroyo flows did not pass over the low drainage divide between
the two basins. AMAFCA did build these dikes and they have
served their function well except for one section of the dike
which may be inadequate. The circumstances are as fol lows.

A large rainstorm on July 21, 1991 occurred over the La Cueva

Arroyo basin and other areas in the Northeast Heights. La Cueva
Arroyo experienced a very large discharge which spilled over the
dike which is Jlocated between Barstow St. and Ventura St.

Therefore, this dike must be elevated to prevent future flooding



in the North Domingo Baca basin resuiting from flooding in the La
Cueva Arroyo basin.

The two <crossings provided at 1-25 for the North and South
Branches of the North Domingo Baca Arroyo do not have sufficient
capacity to pass the 100-year storm flows without extensive

upstream flooding. The overflow during flooding at these
culverts would be north along the 1-25 frontage road and then to
the I|-25/Alameda Blvd. intersection or south along the | =25

frontage road to the [-25/Paseo del Norte intersection.

The problem is even more critical downstream (west) f rom | =25
where the two North Domingo Baca branches pass through the
Coronado Mobile Home Park in channeis with insufficient capacity,
with constricted culvert crossings, and without drainage
easements. The culverts through the mobile home park have
significantly smaller capacity than the |1-25 crossings.
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3.0 RELATED MASTER DRAINAGE PLANS

General

Eight related master drainage pians which include either the
North and/or South Domingo Baca Arroyos are briefly described i N
this section. The hydrologic methods and results from five of

these plans are compared to the results from the present study iIn
Section 4.

3.1 NORTHEAST HEIGHTS DRAINAGE MANAGEMENT PLAN (NEHDM Plan)

This plan was completed for AMAFCA in 1975 by Leonard Rice
Consulting Water Engineers, Inc. The main recommendations from

this plan concerning the North and South Domingo Baca Arroyos
were to construct the North and South Domingo Baca Dams and the

La Cueva Dikes between Barstow St. and Hamilton St. (Eubank
Bivd. ). These projects have been constructed. In addition, the
NEHDM Plan recommended channel stabilization consisting of drop

structures every 150-200 feet along most reaches of both arroyos.

south Domlngo Baca Arroyo

The NEHDM Plan recommended check dams from the inlet to the North
Diversion Channel to just east of Washington Street and numerous
drop structures from this location to Hamilton St. (Eubank Blvd.)

These structures have not been constructed. |lnstead, the arroyo
has been concrete lIined from Holbrook St. to Wyoming Blvd. and
will be Ilined to 1-25 in the very near future.

In addition to the detention dam, the NEHDM Plan recommended an

unimproved arroyo from Hamilton St. (Eubank Blvd.) to a stilling
basin located at the outfall of the proposed concrete channel
recommended  to convey the arroyo under Tramway Blvd. The plan

also recommended diversion of the Domingo Baca Tributary Arroyo
(located north of the South Domingo Baca Arroyo) to the South
Domingo Baca Arroyo. These recommendations from Hamilton St.
(Eubank Blvd.) to Tramway Blvd. have been implemented.

North Domingo Baca Arroyo

The NEHDM Plan recommended a concrete channel for the North
Domingo Baca Arroyo from its confluence with the South Domingo
Baca Arroyo to [|-=25. However, this channel was never
constructed. Drop structures were recommended from [-25 to the
North Domingo Baca Dam and upstream from the dam to Tramway
Blvd.; however, these drop structures were also not constructed.

Furthermore, sediment trap basins east of Tramway Blvd., which
were recommended in the NEHDM Plan, were not constructed. And
finally, a diversion structure located just west of Tramway Blvd.
to divert a small tributary of the La Cueva Arroyo (located north
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of the North Domingo Baca Arroyo) to the North Domingo Baca
Arroyo was recommended but not implemented.

3.2 ARROYO DE DOMINGO BACA DETENTION DAM AND D!VERSION SYSTEM

This report was prepared for AMAFCA by Wilson & Company, 1977.
The report recommended diversion of the Domingo Baca Tributary
Arroyo to the South Domingo Baca Arroyo and construction of the
dam. These structures have been constructed.

3.3 HYDROLOGIC AND HYDRAULIC IMPACTS OF THE DETENTION RESERVOIR
ON ARROYO DE DOMINGO BACA

This report was prepared for AMAFCA by Espey, Huston and
Associates, Inc. in 1879. This study analyzed the impacts of the
South Domingo Baca on hydrology and hydraulics as a result of
improved channels. The study recommended total control of the
South Domingo Baca Arroyo with channelization.

3.4 REVIEW AND REFINEMENT OF THE NORTHEAST HEIGHTS DRAINAGE
m
MANAGEMENT PLAN (RRNEHDM Plan)

Due to land development in the Northeast Heights after the NEHDM
Plan was developed, AMAFCA authorized Espey Huston & Associates,
| nc. in 1980 to refine the NEHDM Plan. However, the study area
did not include the South Domingo Baca Arrovo.

This plan also (as did the NEHDM Plan) recommended a concrete
channel for the North Domingo Baca Arroyo from its confluence
with the South Domingo Baca Arroyo to |-25 through Coronado
Mobile Home Park. As stated previously, this channel has not
been constructed. The plan recommended sixteen drop structures
ranging 1In height from four to eight feet with ten of these
located immediately downstream of road crossing structures. The

plan did not recommend any improvements upstream from the North
Domingo Baca Dam.

The plan presented an alternative concrete |ined channel between

|-25 and Louisiana Blvd. However, neither drop structures nor a
concrete channel have been constructed.

The RRNEHDM Plan also recommended extension of the La Cueva Dike
as proposed in the NEHDM Plan (located for a short distance
between Barstow St. and Ventura St.) to extend east just past

Ventura St. It proposed an additional La Cueva Dike located
between Ventura St. and Holbrook St. These dikes have been
constructed.

3.5 NORTH ARROYO DE DOMINGO BACA DETENTION DAM AND LA CUEVA

DIKES |

This report was prepared for AMAFCA by Wilson & Company, 1980.
The purpose of this report was to compute the total potential
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runoff from the upstream tributary including diversion from the
La Cueva Arroyo. This report also recommended additional dikes
between Browning St. and Ventura St. to preclude the La Cueva
Arroyo flows from overtopping the smal! natural divide and
entering the North Domingo Baca Arroyo. The North Pomingo Baca
Dam and the dikes have been constructed.

3.6 DRAINAGE REPORT FOR TRAMWAY BOULEVARD [IMPROVEMENTS FROM
m

MONTGOMERY BOULEVARD TO TRAMWAY ROAD

W

This report was prepared by Resource Technology, Inc. in 1987 for
Holmes & Narver, inc. The report presented the results of
hydrologic analyses for an area extending from the crest of the
Sandia Mountains to Tramway Blvd.

3.7 FAR NORTHEAST HEIGHTS MASTER DRAINAGE PLAN (FNHMD Plan)
—_——— s e WAe R URATINAWE FLAN LriNAvID Fiall)

This plan was completed in 1988 for the City of Albuquerque
Public Works Department by Roy F. Weston, Inc. The South Domingo
Baca Arroyo was included in this study:; however, the North
Domingo Baca Arroyo was not.

This plan recommended an elevated road dike on Holly Ave. between
Wyoming Blvd. and Ventura St. to preciude the potential for
runoff from the North Domingo Baca Arroyo to enter the South
Domingo Baca Arroyo Basin at this location.

The FNHMD Plan recommended extending the existing concrete | ined
channel for the South Domingo Baca Arroyo from Wyoming Blvd. to
the North Diversion channel. |t also recommended a 36-inch storm
sewer along Barstow St. from San Francisco Road to the South
Domingo Baca Arroyo Channel to drain the residential area
between Barstow St. and Ventura St. Another 42-inch storm sewer
was proposed between Ventura St. and Barstow St. along PDN and
south on Barstow St. to the South Domingo Baca Arroyo. A 54-inch
storm sewer was proposed from PDN to the South Domingo Baca

Arroyo along Wyoming Blvd. None of these improvements have been
impliemented at this time except for concrete channel lining of
the South Domingo Baca Arroyo from Wyoming Blvd. to |1-25 which is
under construction between Wyoming and Louisiana Blvds. and is

under design from Louisiana Blvd. to |-25.

3.8 DRAINAGE REPORT FOR TRAMWAY BOULEVARD FROM MONTGOMERY BLVD.
TO TRAMWAY ROAD

This report was prepared for the County of Bernalilio Public
Works Department and New Mexico State Highway and Transportation
Department by Holmes & Narver, Inc. 1989. This report presented
the required improvements for this major transportation facility
which i1s currently under construction.
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3.9 SUB-DIVISION DRAINAGE PLANS

Drainage Master Plan for Nor Este

This subdivision Master Plan was prepared by Espey, Huston &
Associates in 1887. One main recommendation was a detention pond
which has been constructed and is proposed to be eliminated i N
the future when downstream improvements are implemented.

Vlnezard Estates Grading and Drainage Plan

This Drainage Plan was prepared by Tom Mann Associates, Inc.,
1987. The main drainage feature was a detention pond which has
been constructed. This pond will be abandoned when future

downstream channel improvements are implemented.

Other Dralnage Information

At l construction plans and as-builts for storm sewers, concrete
Channels and other drainage structures applicable to the study
area were reviewed and the information was utilized where
required.
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4.0 HYDROLOGIC ANALYSIS

4.1 HYDROLOGIC CRITERIA

The basic drainage design criteria for this project are listed in
the "REVISION OF SECTION 22.2, DEVELOPMENT PROCESS MANUAL
(January, 1981) -~ Draft". This revision includes the steeper
slope and land treatment adjustment. This document was also
Issued as the Bernalillo County Drainage Ordinance in January of
18991. The Draft Revision to the ODPM (Draft DPM) relies
extensively on an AMAFCA adapted version of the U. S. Department

of Agriculture HYMO computer program called AHYM0O990. This was
subsequentiy revised to incorporate Federal Emergency Management
Agency comments, and called AHYM0O391. The AHYMO3S81 version
revised the rainfall distribution so that the peak rain occurred
during the second hour of the storm. The hydrologic parameters
required for analysis with these new procedures are listed in the
following sub-sections. The hydrologic results from the AHYMO

391 model used In this plan are compatible to results using the
latest AHYMO 881 version.

4.2 EXISTING AND FUTURE SUB-BASINS

Drainage Pattern Descripction
Paseo del Norte (PDN) Corridor

Currently, the PDN corridor drainage patterns can be summarized
as follows:

From Lowell St. to Browning St. - All flows drain to the South
Domingo Baca Arroyo

From Browning St. to Holbrook St. - All flows drain to the North
Domingo Baca Arroyo

From Holbrook St. to [-25 -~ Flows become concentrated

within the right-of-way
(ROW) to Louisiana Blvd.,
then split 50% to 4-48"
CMPs north of the Paseo del
Norte/l-25 intersection,
and 50% to 2-60" CMPs south
of the intersection.

North and South Domingo Baca Arroyos

west of Tramway Blvd. these arroyos have relatively steep slopes
of 2.5 to 4 percent, sandy beds and banks with very low  or
gradually sloping banks. The poorly defined arroyos result from
the braided and meandering characteristics of flow over alluvial
fans which generally aliows for a wide floodplain. The arroyo
thalweg may shift during a runoff event thus changing the
previous floodplain location. East of Tramway Blvd. the arroyos
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are much steeper and the arroyos are better defined within the
Sandia Mountains.

One exception to this pattern is the upper South Domingo Baca
Arroyo between Tramway Blvd. and the South Domingo Baca Dam which
has been deepened and now is a well defined channel.

ExXisting Sub-Basins

Sub-basin boundaries were determined from orthophoto-topographic
maps with a 2-foot contour intervatl and scale 1"=200' based on
aerial photography, dated April 1890. Early in the study phase
of this project it was decided to give numerical designations to
these sub-basins consistent with two previous drainage management

plans in order to facilitate the comparison of results among
these plans.

The Far Northeast Heights Drainage Management Plan (Weston, 1988)
sub-basin numbers were used for the South Domingo Baca Arroyo
Basin and the Review and Refinement of the Northeast Heights
Drainage Management Plan (Espey - Huston, 1980) sub-basin numbers
were used for the North Domingo Baca Arroyo Basin. However, due
to more recent topographic information and large sub-basin areas
used in these previous plans, many of the sub-basins were.further
subdivided and additional analysis points were:  required.- These
were Incorporated into the present plan by the use of decimal

extensions, | .e., Sub-Basin 408 was divided into 408.1, 408.2,
etc.

The drainage sub-basins and analysis points east of Tramway Blvd.
to the Sandia Mountains are shown on Figure 4-1. The existing

drainage boundaries and analysis points between Tramway Blvd. and
the North Diversion Channel are shown in Figure 4-2.

Future Sub-Basins
Paseo del Norte Corridor (PDN)

Future condition boundaries were determined based on the
assumption that future grading would drain lots to adjacent

streets or drainage facilities in the streets. Therefore,
drainage boundaries follow either street |lines or mid-block lot
| i nes. At major intersecting side streets (i.e. Holbrook St.,

Barstow St., Wyoming Blvd., etc.) it was assumed that the Paseo
del Norte drainage facilities would intercept as much of the
runoff as possible in order to keep these intersections open
during major rainfalls. The future drainage boundaries and

analysis points from the North Diversions Channel to Tramway
Bivd. are shown in Figure 4-3.

North Domingo Baca Arroyo Basin

The northern basin boundary between Hamilton St. (Eubank Blvd. )
and Tramway Blvd. was increased to the north along mid-block lot
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| ines between east - west streets. This increased area may be
diverted to the North Domingo Baca Dam and is similar to the area

proposed In the North Arroyo De Domingo Baca Dam and La Cueva
Dikes Report (Wilson & Company, 1980). This proposed northern
boundary will allow the La Cueva Tributary located east of

Tramway Blvd. as shown on Figure 4-1 to discharge into the North
Domingo Baca Arroyo Basin and be diverted to the North Domingo
Baca Dam.

The remaining northern basin boundary was assumed to remain the
same as for existing sub-basins except between [-25 and Wyoming
Blvd. In this area, the mid-block lot |ine between Signal Ave.
and Wilshire Ave. was assumed to be the basin divide. The future
drainage sub-basin boundaries along the PDN Corridor coincide
with the PDN Corridor boundaries as defined in the Final
Environmental Documentation, 1989. All remaining boundaries were
assumed to be the same as existing conditions.

The Long Range Ma jor Street Plan was reviewed and the real ignment
of Alameda Bivd. between Barstow St. and Ventura St. was noted.
Alameda Blvd. will be realigned to the present Wilshire Ave. at
ventura St. The drainage sub-basins north of and adjacent to
Alameda Blvd. may be intercepted and/or diverted along the north
side of Alameda Blvd. and out of the North Domingo Baca basin.
However , this plan conservatively assumed that the runoff from
these sub-basins would continue to discharge to the North
Domingo Baca culverts at [-25.

South Domingo Baca Arroyo Basin

The southern basin boundary was moved south between Holbrook St.
and Tramway Blvd. along mid-block 1ot |ines between east - west
streets. The future drainage basin boundaries along the PDN
Corrido- coincide wit'. the PDN Corridor boundaries as defined in
the Final Environmental Documentation, 1989. Al l remaining
boundaries were assumed to be the same as existing conditions.

4.3 RAINFALL DATA

The Draft DPM utilizes the NOAA Atlas 2, Precipitation-Frequency
Atlas of the Western United States, Vol. IV = New Mexico, to

determine rainfall amounts for various return periods. The Draft
DPM contains interpolated isopluvial maps so that each sub-=basin
can be examined independently. When the user specifies the 1-
hour, 6-hour, and 24-hour rainfall amounts, the AHYMO program

will generate a mass rainfall curve. The peak incremental
rainfatl amount occurs during the time increment 1.4 hours after
beginning of the storm. Figure 4-4 jllustrates a typical 100-yr.
24-hour storm hyetograph and Figure 4-5 illustrates the

corresponding mass curve.

For the existing condition and the preferred future condition
model s, the 2-year, 10-year, and 100-~-year, 24-hour storms were
mode !l ed. For other future development options, only the 100-



vyear, 24-hour storm was analyzed. The typical rainfalt depths
used from the Sandia Mountains to the North Diversion Channel are
shown in Table 4-1.

4.4 TIME OF CONCENTRATION AND TIME TO PEAK

The Draft Revision to the DPM lists three equations or methods to
compute Time of Concentration (Tc) and Lag Time (tp) based on
sub-basin reach length. The first, second and third methods
correspond to reach lengths less than 4,000 feet, 4,000 - 12,000
feet, and greater than 12,000 feet, respectively. All sub-basins
west of Tramway Blvd. had reach lengths less that 4,000 feet and
therefore the first method was used. The equations and
parameters |isted in the DPM are listed below.

For sub-basins with a total length of less than 4000 feet, the
Soil Conservation Service (SCS) Upland Method was used for
computing the Time of Concentration as fol lows:

Tc = (L1/V1 + L2/V2 + ...) / 80 sec/min
where: Tc = Time of Concentration, min.
L = |length, ft
V = velocity, ft/sec

Velocity is determined by:
V = K * g+ .5
where: K = conveyance factor
S = slope, %

Conveyance factors used in this study are as fol lows (additional

changes to the conveyance factors, which are i nc luded in the
August 1991 draft of the DPM, will not significantly affect these
results):

K Convevyance Condition

0.7 Grass and landscaped areas
1.0 Bare ground

2.0 Paved areas (sheet flow) and small upland gullies
3.0 Street flow and channels

As defined in the Draft DPM, if Tc is less than 12 minutes, 12
minutes was used as the Time of Concentration. Time to Peak, tp,
is defined as 2/3 of Tc. The tp for the maiority of all sub-
basins was set at the minimum of 8 minutes.

Some of the sub-basins west of Tramway Blvd. had reach lengths
between 4,000 - 12,000 feet and therefore the second method was
used which is as follows:

T = ((12000 - L) /7 (120 * K = s*.85)) +
((L - 4000) * Kn * (Lca/L) * 0.33 / (4.305 * s ~ 0.165))
where: Tc = Time of Concentration, min.
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K = Conhvevance factor as | i sted for the first

method. For composite reaches , K is equal to
the basin length , L, divided by the sum of
the +tc's for each subreach as in the first

method, and divided by s*.5.

L = distance of longest watercourse, feet.

Lca = distance along L from point of concentration to
a point opposite centroid of drainage basin,
feet.

S = overall sliope of L, percent.

Kn = a basin factor based on an estimate of the
weighted, by stream length, average Manning’s n

value for the principal watercourses in the
drainage basin. For the Albuquerque area,
values of Kn may be estimated f rom the

following:
Kn Basin Condition

0.042 Mountain Brush and Juniper

0.033 Desert Terrain (desert brush)

0.025 Low density urban (minimum improvements to
watershed channels)

0.021 Medium density urban (flow in streets, storm
sewers and improved channels)

0.016 High density urban (concrete and rip-rap | i ned
channels)

4.5 LAND TREATMENTS

The Draft DPM categorizes Land Treatment in the following manner:

Treatment Land Condition

A Soll uncompacted- by. human activity with 0O to 10
percent slopes. Native grasses, weeds and shrubs in
typical densities with minimal disturbance to grading,
groundcover and infiltration capacity. Croplands.
Unlined arroys.

B Irrigated lawns, parks and golf courses with 0 to 10
percent slopes. Native grasses, weeds and shrubs, and
soil uncompacted by human activity with slopes greater
than 10 percent and less than 20 percent.

C Soil compacted by human activity. Minimal vegetation.

Unpaved parking, roads, trails. Most vacant lots.
Gravel or rock on plastic (desert landscaping).
lrrigated lawns and parks with slopes greater than 10
percent. Native grasses, weeds and shrubs, and soil



uncompacted by human activity with siopes at 20
percent or greater. Native grass, weed and shrub
areas with clay or clay loam soils and other soils of
very |low permeability as classified by SCS Hydrologic
Soitl Group D.

D Impervious areas, pavement and roofs.

Utilizing these definitions, the sub-basins were characterized as
fol lows:

Existlng Land Treatment

Sources of information include (see Figure 4-6 for ma jor

developments and land use):

1. 1" = 200’ orthophoto-~topographic maps
2. Field Inspection
3. Albuquerque Geographic Information System data

Assumptions:

All undeveloped areas are land treatment Type A except for some
of the upper steep and rocky sub-basins east Tramway Bivd. which
are mostiy land treatment Type C.

Well developed off-road trails represent areas compacted by human
activity and are land treatment Type C.

Depressed areas were considered to be either filled-in or full of
water at the time of the rainfall| event and, therefore, part of
the contributing area, and the land treatment was assumed to be
similar to that for the adjacent area.

The land treatment Type D percentages for specific types of land
use for both existing and future development conditions are
listed In Tables 4-2 and 4-3. -

The existing development consists of residential, commercial,
tndustrial, mobile homes, schools and cemeteries. The extent and
density of these development types within each sub-basin were
determined from the orthophoto-topographic maps. The existing
development throughout the study area is described as fol lows.

South of Paseo del Norte and East of | -25

The area south of Paseo del Norte and west of Holbrook St. has
experienced rapid development in recent years. With the
exception of the area between Wyoming and Louisiana Blvds. this
development has not yet reached the areas ad jacent to Paseo del
Norte. Scattered parcels along PDN have been assembled and
developed by several churches, the YWCA and the City of
Albuquerque Water Utility but they remain the exception. |
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The area south of Paseo del Norte and east of Holbrook St. has
several residences but s basically undeveloped.

North of Paseo del Norte and. East of 1-25

North of Paseo del Norte between | -25 and Lowell St. the
undeveloped areas are still characterized by the original one
acre grid platting of North Albuquerque Acres. The area between
1-25 and Louisiana Blvd. is partially developed commercial and
| ndustrial except for San Pedro Estates mobile home park. The
area between Louisiana and Wyoming Blvds. is basically
undeveioped. Between Wyoming Blvd. and a short distance east of
Barstow St., the area s partially developed with the Nor Este

and Vineyard Developments and La Cueva High School.

There is very little development between Barstow St. and Tennyson
St., but a high density development called Tramway Terrace | S
located between Tennyson St. and Tramway Blvd.

East of Tramway Blvd.

Ad jacent to Tramway Blvd. the development density is high in some
locations. Generally, however, the development density is | Ow
up to the Cibola National Forest boundary.

West of [|-25

Most o©of the area west of 1-25 Is developed with commercial and
industrial development except for Coronado Mobile Home Park and a
small residential development on the west side of the mobile home
park.

Future Land Use

Future development assumptions were based on three approved
sector development plans or the City of Albuquerque Comprehensive
Plan (City of Albuquerque Planning Department, 1988). Figure 4-6
il lustrates the sector plan locations, the approved development
type and the range of development density. If a range' of
development densities was given, the upper level of development
Is assumed for use in this study.

The "North 1|-25 Sector Development Plan" (City of Albuquerque
Planning Department,1986) indicates that most of the area from
the North Diversion Channel and areas in the Paseo del Norte
corridor from Louisiana Blvd. to |1-25 will be characterized by
light industrial, office and commercial development. The areas
east of Louisiana were not addressed by the plan.

In this study it was assumed that this same type of development
would continue in the Pasec del Norte Corridor plus high density

residential would prevail as far east as Wyoming Blvd. From
wyoming Bivd. to Lowell St. in the Paseo del Norte Corridor | €
was assumed that high density residential development would



predominate within the corridor even though the surrounding areas
would be Iow density residential according to the City of
Albuquerque Comprehensive Plan.

The Nor Este Sector Development Plan (Espey, Huston & Associates,
18986) area within this study area extends from Wilshire Ave. to
Anaheim Ave. Just west of Barstow St. This plan calls for
residential, office, institutional and related development.

The Vineyard Sector Development Pilan (Jim Smith, 1991) area IS
just east of Ventura St. from Alameda Blvd. on the north to
Carmel Ave. on the south. This plan calls for residential,
office, institutional and related development.

Assumptions on future development in the remainder of the study
area were based on the Comprehensive Plan except for some areas
in North Albuquerque Acres north of Paseo del Norte. More
specifically medium to high density (3-5 DU/acre) residential
development is assumed to continue from Louisiana B8|lvd. to
ventura St. based on the current development of Nor Este Estates
and Vineyard Development. However, due to the large number of
Iindividual property owners and the difficulty in collating these
into a large tract for a subdivision type development, the
remaining area from Ventura St. to Lowell St. was assumed to
develop at a lower density residential development; however, as a
conservative estimate for hydrologic modeling, 5 DU/acre was used

from Ventura St. to Eubank Blvd., as defined by the comprehensive
Plan.
Another location of assumed development which exceeds the

Ccomprehensive Plan is the Primrose Point development which was
assumed to develop at 4 DU/acre. This area is located north of
Paseo del Norte between Lowell St. and Tramway Blvd.

Paseo del Norte Corridor

1-25 to Wyoming Blivd. - Commercial/Light Industrial was assumed
with 70% land treatment Type D (impervious) and the remaining 30%
land treatment Type B. The percentage of Type B reflects the
exXxtensive use of landscaped medians shown in the Paseo del Norte
Final Environmental Documentation, 1889, in addition to the

assumed use of landscaping around buildings and offices Iin the
developed area.

wWyoming Blvd. to Loweil St. - Developing Urban with up to 5
DU/acre was assumed to be the composite level of development in
areas adjacent to the future major transportation corridor. Land
treatment Type D (impervious) will comprise 50% of the area. Of
the remainder, 30% is land treatment Type B, reflecting extensive
use of landscaped medians in parking areas and the ROW adjacent

to Paseo del Norte, and the final 20% was considered to be land
treatment Type C.

4.8




4.6 ROUTING

The AHYMO3S1 program utilizes the routing features of the parent
HYMO program. This allows both channels (lined and unlined) and

storm drains to be modeled. The following paragraphs summarize
the key routing features used for existing and future conditions.

Existlng conditions

Paseo del Norte

in the Paseo del Norte Corridor there is only one short section
of asphalt lined channel with the remainder of concentrated flows
ejther N roadside ditches or in more or less natural arroyos.

For each reach used in the routing procedure one of the following
cross-sections was selected as being representative:

1. Narrow, unl.ined channel, bottom width = 6 ft, 4H:1V
side slopes. Manning’'s n = 0.030.

2. Wide, unlined channel, bottom width = 10 ft, 3H:1V
side slopes. Manning’s n = 0.030.

3. Asphalt |ined channel, bottom width
side slopes. Manning’'s n = 0.015.

10 ft, 3H:1V

4. Street sectlion, O.5-ft crown, 1 ft deep side
ditches, and total width of 90 ft (including
roadside ditches). Manning’'s n = 0.020.

Channel slopes were computed from orthophoto-topographic maps.

North and South Domingo Baca Arroyos

The arroyos vary greatly in bottom width from about 3 feet to 200
feet and most have very gradually sloping banks which were
assumed to be 15H:1V. The widths of the arroyos in each of the
routings were determined from the orthophoto-topographic maps and
were dgeneralized to one of the following bottom widths :3, 30,
20, 78, 100, 150, or 200 feet.

For each reach used in the routing procedure one of the following
cross—sections was selected as being representative:

1. Light to moderate vegetation in natural arroyo
bottoms and overbanks. Manning’'s n = 0.03 for
channel bottom and n = 0.035 for overbanks.

2. Wide unlined excavated channel, sand bottom and
side slopes. Manning‘’s n = 0,024 bottom and
overbanks.



3. Rip-rap between Washington and North Diversion

Channel. Manning’s n = 0.03 bottom, n = 0.04
side siopes. (The City of Albuquerque Development
Process Manual lists nNn=0.04 for wire-tired rip-
rap.)

4. Asphalt streets. Manning’s n = 0.02
5. Concrete channels Manning‘'s n = 0.015

6. Storm sewers. Manning’'s n = 0.015

Future Conditions

Paseo del Norte

For the fully developed condition, it was assumed that all routed
flows would be confined to storm drains or lined channels. Storm
draln pipe diameters were varied to accommodate the required f1low
without pressurizing the system and were assumed to be laid on
the same slope as the natural ground. Channels were given a
uniform bottom width of 10 ft. with 2H:1V side slopes. In  both
cases, Manning’s n was set at 0.015.

North and South Domingo Baca Arroyos

The same assumptions were applied to the North and South Domingo
Baca Arroyos except that the sizes of existing storm sewers were
not i ncreased | f they went under pressure. The results from
AHYMO39 1 for the storm sewers located in Jefferson St. and
Wyoming Blvd. (where the pipes outfall to the arroyo) indicated
that each pipe capacity was much to small to convey the 100-~year
peak discharge. However, AHYMO381 only models uniform flow.
These two storm sewers were analyzed external to AHYMO3S1 and

were determined to be of adequate capacity assuming pressure
flow.

The AHYMO391 model only routes flows in channels .and pipes. as
open channel flow, An error message Is listed In the AHYMO
cutput If the channel or pipe capacity is exceeded by the inflow.
The effect on the peak discharges in those cases was determined
by experimenting with the routings for a smaill nipe which went
under pressure and a large pipe in which open channel flow
remained. The routed peak discharge was about 5% less for the
small pipe (under pressure compared to the large pipe which
remained as open channel flow. Runoff volume was conserved I N
each case. Therefore, 5% reduction in routed peak discharge

rates was assumed to be insignificant in terms of the Drainage
Management Plan peak discharge results.

4.7 SEDIMENT YIELD AND FLOW BULKING
—_——— e e T VN O DULRTING

A detailed sediment vield analysis was not performed; however,
the sediment yield was assumed to be 1.0 acre-foot per square
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mile per vear. This value was presented in a report titled
"Draft, Black Arroyo Sediment | ssues” (Bohannan-Huston Inc.,
1980). This value was applied to the drainage areas
contributing flow to the detention dam options discussed later in
this report. A 10-year sediment accumulation in the reservoir

was assumed because this is a reasonable maintenance period for
sediment removal.

Due to the large sediment loads carried in the runoff from the
undeveloped atluvial fan areas, all drainage projects must
consider the increased flow volume resuliting from the sediment
being transported with the filow. This procedure, called flow
buiking, was not included in this study but will have to be
considered for final design analysis. The range of flow bulking
for a 100-year storm may be between 7% for fully developed

watershed conditions to 20% for undeveloped conditions (Bohannan-
Huston, Inc., 1990).

4.8 HYDROLOGIC RESULTS

EXisting and Future Basins

The land treatment assumptions, drainage areas, rainfall amounts
and time to peak parameters used for both the existing condition
and fully developed condition hydrologic models for all basins

are included in Supplement 1 to this report.

Table 4-4 lists the following parameter values for existing and
future conditions in the Paseo del Norte sub-basins: Runof f
Depth, Runoff Volume, Time to Peak, and Peak Discharge for the
100-yr. 24-hour storm. lnput files and full summary printouts

are included in Supplement 2 to this report.

Tables 4-5 and 4-6 list the same types of sub-basin information
as Table 4-4 for the South Domingo Baca Arroyo for existing and
future conditions, respectively. Tables 4-7 and 4-8 list the

sub-basin hydrologic results for the North Domingo Baca Arroyo
for existing and future conditions, respectively.

The reservoir routing results for the existing North and South
Domingo Baca Arroyo Dams for existing and future conditions and

for the drainage options considered in this report are included
and discussed in Section 5.

comparison to Previous Drainage Management Plans

The recommendations (and resulting infrastructure construction)
as presented Iin previous major master drainage plans were

described In Section 3 . The results from the following studies
were compared:

NORTHEAST HEIGHTS DRAINAGE MANAGEMENT PLAN (NEHDM Plan)
Leonard Rice Consulting Water Engineers, Inc., 1975.

4.11



ARROYO DE DOMINGO BACA DETENTION DAM AND DIVERSION SYSTEM
Wilson & Company, 1977.

REVIEW AND REFINEMENT OF THE NORTHEAST HEIGHTS DRA I NAGE
MANAGEMENT PLAN (RRNEHDM Plan)
Espey, Huston & Associates, lInc., 19880

NORTH ARROYO DE DOMINGO BACA DETENTION DAM AND LA CUEVA DIKES
Wilson & Company, 1980.

FAR NORTHEAST HEIGHTS MASTER DRAINAGE PLAN (FNHMD Plan)
Roy F. Weston, Inc., 1988

Suppiement 3 presents the assumptions, modeling procedures and
comments pertaining to the previous and current drainage
management plans. The geographic area covered by the previous
and this plan are also presented in Supplement 3.

Table 4-9 compares drainage area data and results from all six

previous and present master drainage plans at select analysis
points.
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TABLE 4-1

RAITNFALL DATA

m

2—YEAR 10-YEAR 100-YEAR

1-HR 6-HR 24-HR 1-HR 6-HR 24-HR 1-HR 6-HR 24-HR

LOCAT ION
(in.) (in.) (in.)

Sandia Mountains 0.94 1.32 1.73 1.12 2.03 2.67 2.25 3.05 4.00
to Tramway
Tramway To 0.95 1.21 1.45 1.12 1.87 2.23 2.23 2.80 3.35
Hami l ton
Hamilton To 0.92 1.17 1.38 1.12 1.80 2.13 2.23 2.70 3.20
Eubank
Eubank To 0.90 1.12 1.32 1.11 1.73 2.03 2.18 2.60 3.05
Barstow
Barstow To 0.89 1.10 1.28 1.11 1.70 1.97 2.13 2.55 2.95
Louisiana
Louisiana To 0.85 1.06 1.23 1.11 1.63 1.90 2.08 2.45 2.85
| -25
1-285 to North 0.86 1.04 1.17 1.11 1.60 1.80 2.05 2.40 2.70

Diversion Channel

The PMP depths applied to the entire North Domingo Baca AHYMO391 Modell
are as follows:

PMP
.25-HR 1-HR 6-HR 24-HR

(in.)

7.04 10.94 15.48 0.0




LAND USE

ASSUMPT IONS

Single Family Residential(a)

N = Dwelling
1

2

5

6

Units/Ac
Dwelling
Dwelling
Dwel l ing
Dwel ling
Dwelling
Dwel ling

re, N for «<

Units/Acre

Units/Acre

Units/Acre

Units/Acre

Units/Acre

Units/Acre

Multiple unit residential

Detached (a)

Attached (a)

Commercial (a)

| ndustrial
Light (

Heavy (

a)

a)

Parks, cemeteries

Playgrounds

Schools

Collector & Arterijial

(a) | nc ludes

(Section 22.2

local s

Streets

treets

, COA DPM Jan 1991)

TABLE 4-2

FOR LAND TREATMENT TYPE D

PERCENT OF LAND
TREATMENT TYPE D

7 * ((N*N) + (5*N))*
6
17
26
34
42
50

57

60

70

90

70

80

13
50

S0

.S
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TABLE 4-3
PERCENTAGE OF FUTURE DEVELOPMENT LAND TREATMENT

TYPES A, B, C OR D PER
ZONING / LAND USE

ZONING / LAND USE PERCENTAGE OF LAND

TREATMENT TYPE

A B C D
Paseo Del Norte Corridor
SGT_EG_B;;;T;;T;;-;;;_E;isting Urban O 30 20
| P Commercial/Light Industrial was O 30 O
assumed in the PDN Corridor from
| -25 to Wyoming
North and South Domingo Baca Arroyos
SU-1  Special Use Semi-Urban (3 du/ac) 0 44 22
DU, EU Developing and Existing Urban O 34 16
Fractions of Land Use Types
(2/3 DU, EU) 1/3 EU 0o 37 18
(3/4 DU, EU) 1/4 SU O 36 18
(1/2 DU, EU) 172 SU O 39 19
(174 DU, EU) 3/4 SU O 42 20
MH Mobi le Homes O 20 20
R-T Town Homes 0 30 O
| P Industrial Lt. 70% D, Hvy, 80% D O 25 O
SU-2 M—-1 Residential, Light Manufacturing O 20 10
SU-2, IP, C-2 Residential, Light Industrial/ O 20 10

Commercial

S50

70

34
50

45

46

42

38

60

70

75

70

70



TABLE 4-4

PASEO DEL NORTE CORRIDOR SUB-BASINS EXISTING AND FUTURE CONDITIONS
100-YR 24-HR STORM

SUB-BASIN DRAINAGE RUNOFF RUNOFF TIME 100-YR
iD NUMBER AREA DEPTH VOLUME TO PEAK
PEAK DISCHARGE
(3)
(sq mi) (in.) (ac-ft) (hrs) (cfs)
EXISTING 402.10 0.0150 2.47948 1.9836 1.50 43
FUTURE 402.10 0.0190 2.55204 2.5860 1.50 56
EXISTING 402 .20 0.0080 1.35538 0.5783 1.50 16
FUTURE 402.20 0.0110 2.13650 1.2534 1.50 29
EXISTING 402 .30 0.0320 1.20804 2.0617 1.50 61
FUTURE 402.30 0.0400 2.13650 4.5578 1.50 106
EXISTING 402 .40 0.0280 1.20804 1.8040 1.50 53
FUTURE 402.40 0.0200 2.13650 2.2789 1.50 53
EXISTING 402.50 0.0240 1.06697 1.36587 1.50 40
FUTURE 402.50 0.0240 2.13650 2.7347 1.50 64
EXISTING 402 .60 0.0160 1.06697 0.9105 1.50 27
FUTURE 402 .60 0.0260 2.13650 2.9626 1.50 69
FUTURE (1) 915.10 0.0260 2.13650 2.9626 1.50 69
FUTURE (1) 915.20 0.0370 2.13650 4.2160 1.50 o8
EXISTING 408.10 0.0180 0.76751 0.7777 0.55 24
FUTURE (1) 408.10 0.02860 2.04557 2.8365 1.50 68
EXISTING 408.20 0.0710 1.130585 4.2810 1.85 Q8
FUTURE 408.20 0.0740 2.03072 8.0145 1.55 163
EXISTING 408.30 0.004 1.01829 0.2172 1.55 6
EXISTING 408.40 0.0060 0.99145 0.3173 1.580 "9
FUTURE 408.40 0.0260 2.04557 2.8365 1.50 68
EXISTING 408.50 0.0140 0.95438 0.7126 1.50 22
FUTURE 408.50 0.0260 1.84209 2.6930 1.50 66
EXISTING (2) 408.60 0.0230 0.95438 1.1707 1.50 35
EXISTING 408.70 0.0160 0.95438 0.8144 1.50 25
FUTURE 408.70 0.0260 1.84209 2.6930 1.50 56
EXISTING (2) 408.80 0.0220 0.95438 1.1198 1.50 34
EXISTING 419.10 0.0310 0.95438 1.5779 1.50 48
FUTURE 419.10 0.0220 1.94210 2.2787 1.50 56
(1) Existing condition flows do not impact PDN corridor but under future
conditions they will be intercepted by PDN facilities.
(2) Future condition flows wiil not be intercepted by PDN facilities.

(3) This is time to peak of flood hydrograph.

tL.F

oy

e

&L



TABLE 4-4 (CONTINUED)

PASEO DEL NORTE CORRIDOR SUB-BASINS EXISTING AND FUTURE CONDITIONS
100-YR 24 HOUR STORM

SUB-BASIN DRAINAGE RUNOFF RUNOFF T IME 100-YR
ID NUMBER AREA DEPTH VOLUME T0 PEAK
PEAK DISCHARGE
(3)
(sq mi) (in.) (ac-ft) (hrs) (cfs)
EXISTING 419.20 0.0130 0.95438 0.6617 1.50 20
FUTURE 419.20 0.0160 1.94209 1.6572 1.50 41
EXISTING 419.30 0.0350 1.39873 2.6109 1.50 69
FUTURE 419.30 0.0230 1.94210 2.3823 1.50 59
EXISTING 419.40 0.0220 0.95438 1.1188 1.50 34
FUTURE 419.40 0.0160 1.94209 1.6872 1.50 41
EXISTING 421.10 0.0280 1.17409 1.7533 1.50 50
FUTURE 421.10 0.0230 1.87027 2.2942 1.50 57
EXISTING 421.20 0.0230 1.04225 1.2785 1.50 38
FUTURE 421.20 0.0140 1.87027 1.3965 1.50 35
EXISTING 421.30 0.0380 0.93772 1.9004 1.50 58
FUTURE 421.30 0.0140 1.87027 1.3965 1.50 35
FUTURE (1) 421.40 0.0230 1.87027 2.2942 1.50 57
EXISTING 436.10 0.0130 1.29286 0.8964 1.50 25
FUTURE 436.10 0.0240 2.16738 2.7742 1.50 65
EXISTING 436.20 0.0110 1.41338 0.8292 1.50 22
FUTURE 436.20 0.0260 2.16739 3.0054 1.50 70
EXISTING 443.10 0.0770 0.83214 3.4173 1.50 105
FUTURE 443.10 0.0670 2.08399 7.4468 1.50 175
EXISTING (2) 443.20 0.0780 1.37493 5.7197 1.50 157
EXISTING 436 .30 0.0180 1.34499 1.2912 1.50 35
FUTURE 436 .30 0.0280 2.08399 3.1121 1.50 73
EXISTING 436.40 0.0200 0.97026 1.0349 1.50 30
FUTURE 436.40 0.0280 2.08399 3.1121 1.50 73
EXISTING (4) 442,00 0.0390 0.83214 1.7308 1.50 53
FUTURE (4) 442 .1 0.0110 2.08768 1.2248 1.50 29
(1) Existing condition flows do not impact PDN corridor but under future
conditions they will be intercepted by PDN facilities.
(2) Future condition flows will not be intercepted by PDN facilities.

(3) This is time to peak of flood hydrograph.

(4) Fulure condition flows may discharge to the two 5 ft. dia RCP’s located
south of PDN at the PDN off-ramp from 1-25.



TABLE 4-5

SOUTH DOMINGO BACA ARROYO SUB-BASINS AND PASEQO DEL NORTE CORRIDOR
EXISTING CONDITIONS 100-YR. 24-HR. STORM

o

SUB-BASIN ANALYSIS DRAINAGE RUNOFF RUNOFF TIME 100-YR
POINT AREA DEPTH VOLUME TO PEAK
PEAK DISCHARGE

(sq mi) (in.) (ac-ft) (hrs) (cfs)

408.2 408.20 0.07 1.13 4 1.55 o8
408 . 4 408.40 0.00 0.99 0 1.50 9
408.5 408.50 0.01 0.95 0 1.50 22
408.6 408.60 0.02 0.95 1 1.50 35
408.7 408.70 0.01 0.95 0 1.50 25
408.8 408.80 0.02 0.95 1 1.50 34
419.2 419.20 0.01 0.985 0 1.50 20
419.4 419,40 0.02 0.95 1 1.50 34
419. 1 419.10 0.03 0.95 1 1.50 48
419.3 419. 30 0.03 1.39 2 1.50 69
421.1 421.10 0.02 1.17 1 1.50 50
421.2 421.20 0.02 1.04 1 1.50 38
421.3 421.30 0.03 0.93 1 1.50 58
436. 1 436.10 0.01 1.29 0 1.50 25
436.2 436.20 0.01 1.41 0 1.50 22
443 .1 443.10 0.07 0.83 3 1.50 105
443.2 443.20 0.07 1.37 5 1.50 187
436.3 436 .30 0.0t 1.34 1 1.50 35
436.4 436 .40 0.02 0.97 1 1.50 30
437 .2 437 .20 0.02 1.17 1 1.50 45
442 .0 442 .00 0.03 0.83 1 1.50 53
400 400.00 2.06 1.44 159 1.85 2274
400.5 400.50 1.18 1.31 82 1.90 1010
400.3 400.30 0.25 1.47 20 1.55 540
400.6 400.60 0.86 1.30 60 1.60 1238
400.1 400.10 0.26 0.97 13 1.50 468
403. 1 403.10 0.07 1.05 4 1.50 131
403.2 403.20 0.02 0.74 1 1.50 36
404 .3 404 .30 0.05 0.78 2 1.50 71
404 .2 404 .20 0.10 0.76 - 1.50 143
402.31 402 .31 0.00 0.74 0 1.50 8
401 .4 401.40 0.03 1.29 2 1.50 72
401.32 401.32 0.05 0.87 2 1.50 78
401.5 401.50 0.02 1.03 1 1.50 45
401.33 401,33 0.04 0.87 2 1.50 64
401.31 401.31 0.05 0.85 2 1.50 77
401.2 401.20 0.08 0.74 3 1.50 114
401.1 401.10 0.02 0.74 O 1.50 32
402. 1 402.10 0.01 2.47 1 1.50 43
402.2 402.20 0.00 1.35 0 1.50 16
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TABLE 4-5 (Con‘t)

SOUTH DOMINGO BACA ARROYO -SUB-BASINS AND PASEO DEL NORTE CORRIDOR
EXISTING CONDITIONS 100-YR. 24-HR. STORM

SUB-BASIN ANALYSIS DRAINAGE RUNOFF RUNOFF TIME  100-YR
POINT AREA DEPTH VOLUME TO PEAK
PEAK DISCHARGE
(sq mi) (in.) (ac-ft) (hrs) (cfs)
402.3
402.4 hﬁhﬁ*ﬁh‘“‘“‘“‘-—402.3o 0.03 1.20 2 1.50 61
402.5 402.40 0.02 1.20 1 1.50 53
402.6 402.50 0.02 1.06 1 1.50 40
402.32 402.60 0.01 1.06 0 1.50 27
404 . 1 402.32 0.03 0.85 1 1.50 56
406 . 1 404.10 0.06 0 74 2 1.55 76
405. 1 406.10 0.02 0.81 1 1.50 37
405.11 405.10 0.00 0.76 0 1.50 11
405.2 405.11 0.02 0.76 0 1.50 31
410. 1 405.20 0.07 1.82 7 1.50 193
416. 1 410.10 0.15 2.09 16 1.55 362
416.2 416.10 0.13 2.06 14 1.50 351
414, 1 416.20 0.02 1.53 1 1.50 52
410.2 414.10 0.04 2.09 4 1.50 111
414.2 410.20 0.02 1.83 1 1.50 51
425 414,20 0.06 2.06 7 1.50 172
427 . 1 425.00 0.12 1.99 12 1.50 313
427 .2 427.10 0.05 1.70 4 1.60 86
432, 1 427.20 0.04 1.90 4 1.50 125
434.2 432.10 0.08 1.74 7 1.50 198
434 . 1 434 .20 0.05 2.19 5 1.50 140
437 .11 434.10 0.09 1.53 7 1.50 220
442,21 437 .11 0.1% 1.79 11 1.50 277
443.3 442 .21 0.10 2.19 12 1.50 286
442.3 443.30 0.02 2.19 2 1.50 70
445 .1 442,30 0.02 1.97 2 1.50 61
450.1 445.10 0.06 1.81 6 1.50 144
046 450.10 0.03 1.88 3 1.50 83
047 946.00 0.01 2.01 1 1.50 42
446 .1 947.00 0.06 0.85 3 1.70 46
448 446.10 0.03 1.19 2 1.50 72
446 .2 448.00 0.04 1.19 2 1.50 92
447 446.20 0.03 1.26 2 1.50 73
450.2 447.00 0.03 1.46 2 1.50 66
948 450.20 0.02 1.86 2 1.55 58
451.2 948.00 0.01 0.96 0 1.60 14
451.1 451,20 0.01 2.27 1 1.50 29
451.10 0.03 1.81 3 1.55 79



TABLE 4-6

SOUTH DOMINGO BACA ARROYO SUB-BASINS
FUTURE CONDITIONS 100-YR. 24-HR. STORM

SUB-BASIN ANALYSI1S DRAINAGE RUNOFF RUNOFF T IME 100-YR
POINT AREA DEPTH VOLUME T0 PEAK

PEAK DISCHARGE

(sq mi) (in.) (ac-~ft) (hrs) (cfs)

400 400.00 2.06 1.44 159 1.85 2274
400.5 400.50 1.18 1.31 82 1.90 1010
400.3 400.30 0.25 1.47 20 1.85 540
400.6 400.60 0.86 1.30 60 1.60 1238
400.1 400.10 0.25 1.81 25 1.50 650
401 .4 401.40 0.03 1.81 3 1.50 85
401.5 401.50 0.03 1.81 3 1.50 83
403.1 403.10 0.06 2.02 6 1.50 189
403.2 403.20 0.02 2.03 2 1.50 70
402.32 402.32 0.03 2.03 3 1.50 86
402 .31 402 .31 0.00 2.03 O 1.580 16
404 .3 404 .30 0.05 2.02 5 1.50 131
401, 31 401. 31 0.05 1.96 6 1.80 147
404 .2 404 .20 0.10 2.03 11 1.50 272
401.51 401.51 0.05 1.81 5 1.50 138
401.33 401.33 0.05 1.81 S 1.50 126
401.32 401,32 0.05 1.81 5 1.50 126
401.2 401.20 0.08 1.93 8 1.50 214
401.1 401.10 0.03 2.03 3 1.50 89
404 . 1 404.10 0.06 2.03 7 1.50 162
406. 1 406.10 0.02 2.03 2 1.50 68
405.1 405.10 0.01 2.03 2 1.50 50
405.2 405.20 0.09 1.92 < 1.50 241
410.1 410.10 0.18 1.80 14 1.585 332
416. 1 416.10 0.13 1.92 13 1.50 342
416.2 416.20 0.03 1.92 3 1.50 76
414 .1 414.10 0.04 1.75 3 1.50 103
410.2 410.20 0.02 1.92 2 1.50 51
414 .2 414.20 0.06 1.92 6 1.60 167
425 425.00 0.12 1.83 11 1.50 301

b

i

i

W



TABLE 4-6 (Con’t)

SOUTH DOMINGO BACA ARROYO SUB-BASINS
FUTURE CONDITIONS 100-YR. 24-HR. STORM

SUB-BASIN ANALYSIS DRAINAGE RUNOFF RUNOFF T IME 100-YR
POINT AREA DEPTH VOLUME TO PEAK

PEAK DISCHARGE

(sq mi) (in.) (ac-ft) (hrs) (cfs)

427 .1 427 .10 0.08 2.01 8 1.60 151
427 .2 427 .20 0.04 1.85 4 1.50 121
432.1 432.10 0.08 1.85 8 1.50 203
434 .2 434.20 0.05 2.13 5 1.50 138
434. 1 434 .10 0.09 2.10 10 1.50 253
437 .11 437 .11 0.09 1.86 o 1.50 239
442 .21 442 .21 0.08 2.11 9 1.50 229
443.3 443 .30 0.02 2.08 2 1.50 66
442 .3 442 .30 0.02 1.97 2 1.50 61
445 .1 445.10 0.06 2.06 7 1.50 168
450. 1 450.10 0.03 2.00 3 1.50 84
946 946.00 0.01 2.00 1 1.50 42
Q47 947 .00 0.06 2.00 7 1.70 107
446 .1 446.10 0.03 2.05 3 1.50 92
448 448 .00 0.04 2.05 4 1.50 118
446 .2 446.20 0.03 2.05 3 1.50 92
447 447 .00 0.03 2.05 3 1.50 79
450.2 450.20 0.02 2.00 2 1.585 60
048 948.00 0.01 2.00 1 1.60 27
451 .2 451.20 0.01 2.00 1 1.50 26
451.1 451.10 0.03 2.00 3 1.55 83



TABLE 4-7

NORTH DOMINGO BACA ARROYO SUB-BASINS
EXISTING CONDITIONS 100-YR. 24-HR. STORM

S A S A S S S el w— — -—--_---n_-_“-—-__—-—-—-———_-——-—---—-----_-_—-—--—-———--_---—-ﬁ-———_—_—

SUB-BASIN ANALYS!S DRAINAGE RUNOFF RUNOFF TIME  100-YR
POINT AREA DEPTH VOLUME TO PEAK
PEAK DISCHARGE
(sq mi) (in.) (ac-ft) (hrs) (cfs)
(a)
900 900.00 0.441 1.47 34 1.80 540
901 901.00 0.118 1.47 9 1.50 283
902 902.00 0.365 1.40 27 1.90 325
910.1 910.10 0.118 0.99 6 1.65 117
910.2 910.20 0.126 1.02 & 1.50 207
910.3 910.30 0.055 0.90 2 1.50 84
912.1 912.10 0.115 0.87 5 1.50 174
912.2 912.20 0.055 0.99 2 1.50 87
914.3 914.30 0.058 0.88 2 1.50 86
914.1 914.10 0.082 0.96 4 1.50 136
914.2 914.20 0.035 0.99 1 1.50 63
919.1 919.10 0.079 1.06 4 1.50 144
915. 1 915.10 0.009 0.74 0 1.50 12
915.2 915.20 0.028 0.83 1 1.50 39
408. 1 408.10 0.019 0.76 0 1.55 24
919.2 919.20 0.061 0.97 3 1.50 102 o
913.2 913.20 0.017 0.83 0 1.50 24
918 918.00 0.114 0.74 4 1.65 90
921.1 921.10 0.046 0.70 1 1.50 56 :
921.2 921.20 0.085 0.82 3 1.50 122
911 911.00 0.032 0.87 1 1.55 39
913.1 913.10 0.052 0.83 2 1.50 73
917 917.00 0.050 0.94 2 1.50 75 v
920 920.00 0.105 0.82 4 1.55 130
926 926.00 0.098 0.92 4 1.50 151
923 923.00 0.013 0.71 0 1.50 17 .
925 925.00 0.077 1.23 5 1.55 114
930 930.00 0.148 1.20 9 1.50 284
935 935.00 0.097 0.79 4 1.50 136
421 .4 421.40 0.012 0.66 0 1.50 15 o
037 937.00 0.044 0.74 1 1.50 57
936 936.00 0.018 0.88 0 1.50 ° 27
940 940.00 0.077 0.88 3 1.50 115 .
943 943.00 0.025 1.59 2 1.50 59
945 9045.00 0.015 2.08 1 1.50 41
922 922.00 0.021 0.71 0 1.50 28 .
924 924.00 0.064 0.74 2 1.50 86 |
927 927.00 0.010 0.69 0 1.50 13
928 928.00 0.011 0.73 0 1.65 8 »
929 929.00 0.019 1.12 1 1.50 36 b
031 931.00 0.060 1.73 5 1.65 06
933 933.00 0.053 0.79 2 1.50 73
938 938.00 0.020 0.68 0 1.50 24
941 941.00 0.008 1.76 0 1.50 20
932 932.00 0.078 1.74 7 1.50 192
034 934.00 0.065 0.68 2 1.50 83
939.2 939.20 0.056 0.66 1 1.50 70 ks
939. 1 939.10 0.028 2.01 3 1.50 75
042 942.00 0.030 1.59 2 1.55 62
044 944 .00 0.036 2.03 3 1.50 97 wr



TABLE 4-8

NORTH DOMINGO BACA ARROYO SUB-BASINS
FUTURE COND. 100-YR. 24-HR. STORM

SUB-BASIN ANALYSIS DRAINAGE RUNOFF RUNOFF TIME  100-YR
POINT AREA DEPTH VOLUME TO PEAK
PEAK DISCHARGE
(sq mi) (in.) (ac-ft) (hrs) (cfs)
900 900.00 0.44 1.47 34 1.80 540
901 901.00 0.11 1.47 9 1.50 283
Q02 902.00 0.36 1.53 29 1.90 346
910. 1 910.10 0.25 2.03 27 1.60 477
910.2 910.20 0.12 2.03 13 1.50 329
910.3 910.30 0.05 2.03 5 1.50 144
912.1 912.10 0.11 1.81 11 1.50 287
912.2 912.20 0.07 1.81 6 1.50 176
914.3 914.30 0.05 1.89 5 1.50 147
914.1 914.10 0.12 1.73 11 1.50 311
911 911.00 0.06 1.73 5 1.55 133
914.2 914.20 0.03 1.73 3 1.50 85
919. 1 919.10 0.07 2.03 8 1.50 208
919.2 919.20 0.05 2.03 5 1.50 134
913.2 913.20 0.01 1.73 0 1.50 24
018 918.00 0.11 2.03 12 1.65 205
021.1 021.10 0.04 1.92 4 1.50 113
921.2 921.20 0.09 1.92 10 1.50 254
913.1 913.10 0.02 1.73 2 1.50 53
917 917.00 0.05 2.03 5 1.50 132
920 920.00 0.10 1.92 10 1.55 238
926 926.00 0.1t 2.01 12 1.50 309
923 923.00 0.01 1.92 1 1.50 33
925 925.00 0.07 2.14 8 1.55 174
930 930.00 0.13 1.93 13 1.50 349
935 935.00 0.09 1.86 9 1.50 245
937 937.00 0.01 1.86 1 1.50 43
040 940.00 0.08 2.11 9 1.50 217
043 943.00 0.03 2.11 3 1.50 92
945 9045.00 0.01 2.06 1 1.50 40
922 922.00 0.02 1.92 2 1.50 54
024 924.00 0.06 2.10 7 1.50 173
027 927.00 0.0% 2.62 1 1.50 31
928 928.00 0.01 1.86 1 1.65 19
929 929.00 0.01 2.05 2 1.50 56
931 931.00 0.06 1.82 5 1.65 100
933 933.00 0.04 1.86 4 1.50 103
938 938.00 0.03 2.11 4 1.50 o5
041 941.00 0.0t 2.11% 2 1.50 49
932 932.00 0.07 2.20 9 1.50 218
934 934.00 0.06 1.86 6 1.50 163
939.2 939.20 0.05 2.08 6 1.50 149
939.1 939.10 0.02 1.97 2 1.50 73
g42 942.00 0.03 2.11 3 1.55 72



TABLE 4-9

COMPARISON OF RESULTS
FROM
PREVIOUS MASTER PLANS

ANALYSISmmmmm e e e e REPORT AUTHOR — e e e
POINT WESTON 1988 ESPEY 13980 RICE 1974 WILSON 1980 WILSON 1977 RESOURCE TECHNOLOGY
LOCATION INC. 1991
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Drainage 100-Yr.