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Introduction
The Car Wash Channel consists of:
An asphalt swale (175 cfs) along NM 528 in front of Octopus
Car Wash,
The confluence of three CMP’s (40 cfs total) crossing NM
528, and

A concrete trapezoidal channel (215 cfs) transitioning to
and from a rectangular bridge crossing on the east.

The asphalt swale and CMP’s terminate in a confluence basin of roughly
30x50x5 cubic feet. Outflow turns and enters the trapezoid. In general aspect,
the confluence appears to be an ad-hoc intersection of the three conveyances,
essentially what could be inexpensively fit into the alignment. Fig. 1 illustrates
the configuration. Table 1 summarizes the conveyance geometrics and
capacities.

Two sets of problems may exist at the confluence. Inflows are supercritical.
While the trapezoidal outlet and downstream bridge crossing are of adequate
capacity, inflow might fail to make the turn and overtop the confluence’s south
sideslope. This sideslope is reinforced with survey-designated crap-rap, a
designation which may have acronymic meaning, or may simply be descriptive
of mortared stones and rubble.

Apart from (but related to) hydraulic overtopping, the confluence is a
sediment trap. The confluence floor is covered by approximately one foot of
recent deposition. The CMP outlets are approximately half blocked. The reason
for deposition is apparent: inflows from both the swale and the CMP's
decelerate in the confluence and the suspended load settles. The sediment
source appears to be upstream construction. Without maintenance, the CMP’s
will plug.

robl n

The Albuquerque Metropolitan Arroyo Flood Control Authority (AMAFCA)
authorized UNM to model the confluence to:

1) Analyze hydraulic conditions, and
2) Recommend confluence modifications as needed.
The Model

The study employed the UNM Civil Engineering/AMAFCA Open Channel
Test Facility. The 50 foot articulated table served as a platform for a three-
dimensional model constructed of sheet metal, wood, PVC pipe and plastic
sheeting.
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Plastic sheeting lined a wooden confluence basin. Wire mesh on the plastic
simulated the roughness. The model terminated with the confluence outlet. The
downstream bridge transition does not limit flow leaving the confluence, as
indicated in Table 1.

The 30x42-inch CMP’s were modeled with round pipe, dimensionally
equivalent to 36-inch diameter. (Unless noted otherwise, all dimensions in this
report refer to the prototype, not the morial.) As the CMP’s have ample capacity,
ignoring the squash makes negligible hydraulic difference. The reality of half of
the pipe cross-section being lost to sediment overrides any error of geometric
simplification, in any case.

To better use the lab space, the mode! was reversed left-to-right from the
prototype. Directions in this report refer to the prototype.

The swale model discharge was measured by a pressure differential
Annubar Flow Sensor, model GCR25 in the primary pump piping. The CMP
model discharge was measured by a McChrometer propeller meter in the

auxiliary pump piping.
Geometric similitude was 1:8. The inertial-gravity force ratio was the same
for both model and prototype, making Froude numbers equal.

Experiments
Two confluence configurations were modeled. Configuration 1 is the existing
structure.

Configuration 2 extends the CMP’s roughly 20 feet and pulls the right (south)
sideslope out to reduce the “belly” of the confluence. Fig. 2 illustrates the
Configuration 2 layout.

Table 2 summarizes the experiments.
Table 2. Experiments

Discharge (cfs)
Experiment Configuration  Swale CMP’s

1 1 175 0
2 1 0 40
3 1 175 40
4 2 175 0
5 2 0 40
6 2 175 40
Depths were recorded along the confluence walls.
Results

Table 3 summarizes experimental results, the critical value being maximum
water surface elevation where swale inflow hits the opposite (south) sideslope
of the confluence. This high-water location is between the spot elevations 25.38
and 25.93 on the right side of Fig. 1. Elevation datum is 5000 feet. Table 3
elevations represent mean high water. Occasional instabilities deviate the water
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surface approximately + 0.5 feet. Additional water surface elevations are shown
in the appended data.

Table 3. Water surface elevations.

Water Surface Elevation
Experiment (ft)

24.0
22.5
24.2
24.0
22.3
24.5

OO HEWN =

Di :
Configuration 1 Eddy

Configuration 1 conveys the discharge without hydraulic problem, but
creates a large eddy in the south end of the confluence. The eddy behaves as a
sediment extractor, a canal desilting structure developed in India, but not what
is needed here. Deposition is significant and contributes to CMP blockage.
Unless the introduction of upstream sediment can be precluded, Configuration
1 appears to be a self-burying basin.

Configuration 2 Hydraulics

Confluence 2 resembles a sharp channel bend with a relatively small
discharge addition aligned with the downstream channel. While this
configuration might be unsatisfactory for major channels, it functions adequately
in this situation.

Configuration 2 Sedimentation

Configuration 2 maintains a more consistent channel width than that of
Configuration 1. The narrowing minimizes eddying along south sideslope,
significantly reducing the Configuration 1 propensity for sediment accumulation.

Configuration 2 Alignment

While the Configuration 2 model adequately simulates the hydraulics, its
final shaping requires a design-level survey. The existing CMP alignment is not
parallel with the outflow channel and the three pipes span approximately 20
feet, twice the 10-foot downstream bed width. Fig. 2 suggests the type of
redirection needed, but necessary adjustments are left to the final design.

Configuration 2 Sideslope

While a concrete sideslope is anticipated, any erosion-resistant treatment is
adequate. The modeled sideslope was 2:1, but this can be steepened as
desired. There is no reason to reconstruct the left sideslope.



Configuration 2 CMU Wall Extension

The existing 20-inch CMU extension provides freeboard above the right
(outside) trapezoidal wall, but does not extend 11p the curve. Configuration 1,
with its larger basin, experiences minimal wave action across the pond surface
and has liitic propensity 1o waves to override tne south sideslope. The CMU
wall is prudent, but not absolutely necessary

The existing sideslope height contains the wave action for Configuration 2,
but freeboard is minimal. Configuration 2 superelevation may ride higher on the
south bank because the channel is narrower. For this reason, the CMU
extension illustrated in Fig. 2 is recommended. The existing 20-inch wall height
(approximate elevation 26.90) appears to be reasonable.

Downstream Deposition

The Octopus Car Wash staff digs out the channel downstream of the bridge
on occasion. Recent cleaning is evident. The model does not address sediment
transport in this reach. There is no assurance that confluence reconstruction will
eliminate downstream problems. Downstream deposition may thus merit
additional review.

Conclusions
1) The existing confluence is satisfactory for a clean channel.
2) The confluence is filling with sediment, plugging the CMP outlets.

3) For a more-maintainable structure, the confluence should be reconstructed
to streamline the discharge. Configuration 2 suggests a layout for such
improvement.

Notes:
1. Multiply model distances by 8 to get prototype distances.
2. Muttiply model velocities by 2.83 to get prototype velocities.
3. Multiply model discharges by 181.02 to get prototype discharges.



PROJECT DESCRIPTION

The project entails construction of a new building structure on a vacant lot. There is joint access
between the proposed commercial site to the west and this site. A deceleration lane and driveway
shall be constructed on NM 528 for both sites. Detailed drawings for the driveway, deceleration lane,
and drainage channel reconstruction shall be submitted at a later date for DRC review.

DRAINAGE MANAGEMENT PLAN
EXISTING SITE CONDITIONS

The site is currently vacant with typical westside vegetation covering the ground. The soils are aiso
typical of westside silty sands. The existing storm runoff drains overiand from west to east and
continues offsite to a detention pond then into the Cabezon Drain. SAD 223 analyzed this area and
defined the allowable discharge to the Cabezon Drain. Offsite flows do not impact site.

PROPOSED CONDITIONS

The grading and drainage plan proposes to drain the developed storm runoff overland from west to
east to a detention pond in the northeastern corner of the property. The detention pond is designed
to recieve all developed flows from the commercial site to the west. The developed flow from the
adjacent site will also be directed overland to the detention pond. The allowable storm runoff fromn
this site is Q=2.31cfs per acre of developed property in Tract C-3-A. Construction will include a
paved parking lot and landscaped area. AHYMO was used and fully developed conditions were
assumed to calculate and obtain the developed flows and the results were utilized to obtain the pond
size and routing.

POND IN DISCOUNT TIRE SITE

ELEVATION | AREA | VOLUME | STORAGE | OUTFLOW | PIPE
: (FT3) (ACRE-FEET) (cfs) SIZE
(INCHES)
26.00 3752.50 0.00 15
4150 0.095271
27.00 4547 .50 3.92
5164.25 0.118555
28.00 5781.00 7.51
TOTAL 0.213826

POND VOLUME REQUIRED 3,594 FT®
POND VOLUME PROVIDED 9,315 FT?
MAXIMUM WATER SURFACE ELEVATION 26.87

SEE ATTACHED SHEETS FOR AHYMO RESULTS,
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HEC-RAS Plan: Plan 01 Reach: NM528 12/27/96
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