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EXECUTIVE SUMMARY

This drainage study for SAD 219 was performed in accordance with guide-

lines established by the City of Albuquerque Development Process Manual, the
Albuquerque Master Drainage Study, and various other local drainage plans

applicable to each of the different areas that 1ie within proposed SAD 219.
This analysis recommends the improvements of the existing Boca Negra Arroyo
from Tesuque to San Ildefonso. Because of funding limitations, no crossing

structures over the Boca Negra are proposed at this time for either Mojave or

- Tesuque. The proposed typical arroyo section is to be continued through the

existing Tesuque and Mojave rights of way, while Tesuque and Mojave roadways
will be barricaded on each side of the arroyo until crossing structures may
be constructed. The potential crossing structures were considered during the

design of the streets and the arroyo allowing for the relative ease in
placing these structures. In addition to the arroyo improvements, this

report recommends the construction of a significant amount of storm sewer
pipe on Tesdque from Sonofa to the Mariposa Channel, on Tesuque from Agate to
the Boca Negra, on Corona and Atrisco to the new West Bluffs system, and in
the Regina Addition. A stormwater detention facility is recommended in the
Regina Addition with controlled discharge via an 18" diameter outlet pipe
with an 8" orifice located at the outlet. Only local inlets with relatively
short laterals that are necessary to carry stormwater to the nearest major
structure will be required in other areas in addition to these major
recommendations. These study results also indicate that the proposed design
and construction of improvements for SAD 219 will not adversely affect the
existing and/or masterplanned drainage infrastructure within the bounds of
SAD 219. Utilizing accepted design and study principals, this analysis shows
that all improved areas of SAD 219 will provide adequate drainage noting the
following:

1. Future homebuilders should be aware that it will be their responsibility

to develop each lot to provide positive drainage to the public street in '
accordance with City of Albuquerque drainage policy. Due to current

limitations of Special Assessment District statutes and ordinances, the

City is not permitted to provide grading for drainage purposes on private

D. MARK GOODWIN & ASSOCIATES
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property. Therefore, modifications and responsibility for providing
proper drainage for each private property are left to the respective
developer.

2. Downstream drainage provisions existing for the portion of SAD 219

located around Regina Circle are already Significant1y substandard.

Proposed improvements for SAD 219 in this area are only meant to be a
stopgap measure. However, it is recommended that a relatively high

priority be placed on resolving the substandard downstream drainage
provisions there.

This study proposes to construct a 3,000 cubic yard detention basin with
controlled discharge in order to control runoff from the Regina Area, so that

it does not enter the downstream storm sewer system until that system has

substantially cleared from other contributing runoff. It appears that the
only viable location for a detention pond is a portion of vacant land located
along the west side of the Arenal Canal southeast of the intersection of
Bluewater Road and Regina Drive. Three tracts of land are proposed to be

acquired, and a detention facility constructed.

The reader will note that none of the areas under study by this report
required any measures out of the ordinary. This is in spite of the fact that
the analysis was based upbn fully developed conditions for each area. In
short, SAD 219 improvements while not impacting other systems, will also
accommodate all future adjacent development.

D. MARK GOODWIN & ASSOCIATES
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I. VOLCANO CLIFFS AREA

Proposed street improvements for SAD 219 in the Volcano Cliffs Area
consist of the following (see Sheet 1 of 9, Map Pockets; Zone Atlas Pages

D-10, 11 and E~10, 11):

E-11 San Ildefonso Drive from Montano Road to Mojave Street
E-11 Sierra Linda Avenue from San Ildefonso to Mojave Street
E-11 Meadow Lake Place from Sierra Linda Avenue to Mojave Street

E-10, 11 Mojave Street from San Ildefonso Drive to Boca Negra Arroyo
E-10, 11 Kiva Street from San Ildefonso Drive to Pojoaque Drive

E-10 Pojoaque Drive from Kiva Street to Mojave Street

E~10 Mojave Street from Pojoaque Drive to Atrisco Road

D/E-10, D-11 Tesuque Drive from Mojave Street to Homestead Circle
E-10, 11 Agate Avenue from Tesuque Drive to Agate Lane

D/E-10  Mariposa Place from Agate Avenue to Seville Place

D/E-10 Seville Place from Mariposa Place to Agate Avenue

D-11 Acac1a=Street from Tesuque Drive to Hokona Place

D-11 Tamarisk Place from Acacia Street to Hokona Place
D-11 Hokona Place from Tamarisk Place to Acacia Street
D-10 Acacia Street from Tesuque Drive to Sonora Avenue

D-10, 11 Sonora Avenue from Acacia Street to Tesuque Drive

D-11 Tesuque Court from Tesuque Drive to end of Tesuque Court
D-11 Jasmine Street from Sonora Avenue to Tesuque Drive
E-11 Carousal Street from San Ildefonso to Pojoaque

- E-11 Thunderbird Circle

A. Hydrology / Hydraulics
~ Hydrologic analysis criteria utilized for this area of study are listed

as follows: |
1. City of Albuquerque Development Process Manual
2. Albuquerque Master Drainage Study
3. Far Northwest Drainage Management Plan FinaT_Reporf
4. Northwest Mesa Drainage Management Plan.

D. MARK GOODWIN & ASSOCIATES
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Other pertinent information was obtained from the Special Assessment

District 19/ Final Storm Drainage Report, Montano Road from Atrisco to the
Mariposa Channel, and from the Drainage Report for Butterfield Subdivision.

There are four major outfall points for the Volcano Cliffs Area of SAD
219; those being the Boca Negra Arroyo, Montano Blvd., Kachina Street east of
San Ildefonso, and the Mariposa North Arroyo.

The Soil Survey of Bernalillo County and Parts of Sandoval and Valencia
Counties, New Mexico, as published by the US Department of Agriculture Soil

Conservation Service and Forest Service, records that the larger part of
soils within this area of SAD 219 are in Hydrologic Soil Group A. However,

the very southeast portion of this area bounded on the north by Mojave, on
the east by San Ildefonso, on the south by Montano, and on the west by
Whiteman Drive are in Hydrologic Soil Group B.

The Rational Method was used to compute runoff rates for these drainage
areas since the areas in this basin are relatively small (usually less than
30 acres). Rainfall Intensities and C Factors utilized, and 100 year runoff

rates resulting, are summarized in the table on Sheet 8 of 15.
The drainage areas utilized in this study are defined on Sheet 1 of 3 in

the map pockets at the end of this report. The drainage areas designated
above on the escarpment to the west of SAD 219 taken from the Far Northwest
Drainage Managemeﬁt Plan were considered during this study, but the condition
is such that the majority of flows from the upper bluffs would be intercepted
by Atrisco Drive, the Boca Negra Arroyo, or the Mariposa North Channel. |
These are some of the major outfalls that will also be utilized for SAD 219.

Marigosa North Channel Outfall (See Sheet 1 of 3, Drainage Maps D~-10, D-11,
E-10, and E-11) '
There are approximately 29 acres upon the escarpment (Area M11A) which

historically drain onto SAD 219 Drainage Area D11-2a. The 100 year peak
runoff rate for this basin is estimated at 54 cfs. The Northwest Mesa

Drainage Management Plan defines a 128' drop structure (Project No. 17310) to

be constructed in the future to collect the escarpment drainage. Since the
construction date for the 128' drop structure is unknown, we will assume that

it is to be constructed'substantia11y Tater than SAD 219. To accommodate

D. MARK GOODWIN & ASSOCIATES
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|
this offsite dFEinagE‘E§*W§TT/;s the onsite runoff, it is proposed to

construct a 48" RCP storm sewer pipe from the Mariposa Channel at Tesuque
west on Tesuque to the intersection of Sonora and Tesuque, then 36" RCP storm
drain west on Sonora to Jasmine. Catch basins are proposed upstream of that
intersection on both Tesuque and Sonora to intercept the difference between
the combined peak flow rates entering the intersection and the capacity of

the street to carry stormwater. Street grades have been designed in

conjunction with inlet placement in order to avoid potential prob1ems in the
Sonora and Tesuque intersection due to high velocity heads. In addition,
inlets have been designed upstream of the Tesuque and Jasmine intersection to

avoid a similar problem. The remainder of the Mariposa North Outfall Area
drainage can be facilitated by street surface flows.

Boca Negra Channel Outfall (See Sheet 1 of 3, Drainage Maps D-10, D-11,
E-10, and E-11.) ' _

The Boca Negra Channel from the San Ildefonso west is currently an
unimproved natural earthen arroyo. In order to protect proberties in Special

Assessment District No. 219 that abut the Boca Negra Channel right of way, it

is proposed to armor the Boca Negra Channe]lfrom Tesuque east to San

Ildefonso. Proposed design of the channel will uti]iié'ripérap side slopes

and a natural earthen bottom. Sediment transport and equilibrium slope
analysis, design calculations, and a typica1‘section of the;channe1 and the
drainage easement rundowns are shown in the'Appendix of this report. Drop
inlets and storm drains adjacent to the channe] in the streets are proposed

to collect and convey surface runoff from Tesuque. Mojave, and San Ildefonso

Streets into the improved channel. Flows from existing Agate Lane currently

passrthrqugh existing sidewalk culverts on the south end of the cul-de-sac
and surface flow to the Boca Negra Arroyo. We propose to construct a

concrete rundown connecting the sidewalk culverts to the proposed lined
channel (see Sheet 14 of 14 in Appendix). Street crossing structures for
Tesuque and Mojave are not proposed in this project; Mojave and Tesuque will
therefore be barricaded at the Boca Negra Channel, Rational analysis of
stormwater flows indicate that the 100 year runoff from SAD 219 Drainage

areas E10-1 and E10-2 will exceed the surface carrying capacit& of Tesuque

Street just north of the Boca Negra Channel. Therefore, it is proposed to

T ——— D. MARK GOODWIN a ASSOCIATES ;._
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construct a 54" RCP storm sewer pipe from the Boca Negra Channel at Tesuque
north on Tesuque to Agate and south on Tesuque to Mojave. Catch basins are
proposed just upstream of Agate on Tesuque to intercept excess runoff that

would exceed the street capacity. It is proposed to construct a 27" RCP storm
- sewer pipe from the Boca Negra Channel at Tesuque south on Tesuque almost to

Mojave to intercept local runoff and carry it to the channel. A relatively

short length of 24" RCP storm sewer pipe and drop inlets are proposed to be
constructed on the south side of the Boca Negra Channel on Mojave, and a
V-ditch will be constructed to collect the flows from the north side of the |
Boca Negra off Mojave. The proposed ditch would discharge to the arroyo by way
- of a concrete surface inlet. The estimated 100 year peak flow rate from Mojave

north of the Boca Negra is 1.3 cfs. A system of catch basins and storm drains

already exists on San Ildefonso to convey street surface runoff from the
existing east half of San Ildefonso to the Boca Negra. As part of SAD 219 it

is proposed to construct drop inlets and 30" diameter storm drains on the west
half of San Ildefonso, to convey water to the Boca Negra Channel. Since the

capacity of the San Ildefonso system is limited, it is pkopdsed to drain
Thunderbird Circle directly into the Boca Negra Channel via a concrete drainage
channel proposed along the lot lines between two lots on the north side of
Thunderbird Circle as shown on Sheet 1 of 9 in the Map Pockets. The public
drainage easement for this structure will be acquired prior to construction of
this project. The easement documents have been prepared in accordance with
City Standards and are currently be1ng processed.

With the exception of the above mentioned storm drain improvements, a]]
stormwater runoff in the Boca Negra Channel Outfall area of SAD 219 can be
facilitated by street surface flows.

Times of concentration determined in the Far Northwest Drainage Management
Plan ranged from 35 minutes to 1 hour and 19 minutes. Even though the Volcano _.
Cliffs Area of SAD 219 is intended to discharge directly into the Boca Negra
Arroyo and the Mariposa North Channel, the calculated times of concentration
for the drainage subareas in SAD 219 do not exceed 10 minutes. The Far
Northwest Drainage Management Plan states on page 25 in the last paragraph that
"In some instances, the runoff hydrograph generated by development adjacent to
outfall does not adversely affect the system capacity due to the timing of the

D. MARK GOODWIN & ASSOCIATES
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hydrograph peaks." Therefore, it is proposed that the assigned flowrate/acre
criteria as outlined on page 25 of the FNDMP not be applied to this area of SAD
219 because the entire SAD 219 area is at the extreme lower reaches of the
watershed. Direct discharge into the Boca Negra Arroyo and the Mariposa Nortﬁf
Channel will be acceptable.

Montano Qutfall (see Sheet 1 of 3, Drainage Maps D-10, D-11, E-10, and E—i1)
Portions of the SAD 219 Volcano Cliffs Area will discharge into Montano
Road which was designed and constructed under SAD 197. The SAD 197 drainage

areas that correspond with improvements proposed in SAD 219 are Drainage Areas
3, 4, 5, and 6. A summary of these drainage areas and their associated runoff
rates are summarized in the following table:

SAD 197 DRAINAGE AREAS SUMMARY

Drainage Area Area - Q10 Q100
Designation acres cfs cfs
3 26 46 70,
4 J/ 12 19
5 7 12 19 AL
6 _45 _80 121 B
Total 59 150 229

Totals for Areas 1 thru 7 224 341

ne SAD 197 Drainage Report allots 150 cfs peak flows for the 10 year stdrm
fs peak flows for the 100 year storm for Areas 3, 4, 5, and 6

combined. The Report utilizes calculations based on the Rational Method

= Lti]izing a C value of 0.58. By redefining the drainage areas somewhat during
the design of SAD 219 and utilizing a C Factor of 0.60 to calculate the flows,

[ the runoff from those areas was reduced to 91 cfs for the 10 year storm, and

m fs for the 100 year storm. At the catch basin located on San Ildefonso at

ontano, the capacity of the 48" storm sewer pipe is 143 cfs as shown on Sheet

32 of 35 of the record drawings of SAD 197 (City Drawing No. 1635). However,
the street capacities of Kiva Street and of San Ildefonso are limited to
approximately 50 cfs each. In order to accommodate the exceSs runoff for this

street, it is proposed to construct drop inlets on the end of the existing

D. MARK GOODWIN & ASSOCIATES
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24" RCP stubout on Kiva approximately 200 feet east of Pojoaque. The capacity
of this 24" pipe will be about 13 cfs. The calculated cumulative peak flow

rate at the intersection of Kiva Street with San Ildefonso is 97 cfs.

Adjusting for the flows to be collected upstream on Kiva, there still reméins
83 cfs surface flow at the Kiva/San Ildefonso intersection. This would cause

the 100 year runoff to be approximately 0.2' above the top of the curb on San
I1defonso from Kiva south about 250 feet to the existing drop inlets on San
I1defonso at Montano. The proposed 100 year discharge from SAD 219 will be
within the allowances of the SAD 197 répoft and within the capacity of the
“existing 48" storm sewer on Montano. It would also be requihed to utilize the
existing 25' wide public drainage easement, and construct a relatively small
(6' wide x 1' deep) concrete.rectangu1ar channel to intercept approximately 14
cfs on Kiva just east of Pojoaque, and carry the flows directly to Montano.

Kachina Street OQutfall (see Sheet 1 of 9, Drainage Map E-11)

SAD 219 Drainage Area E11-3 1is proposed to discharge across San Ildefonso
east to Kachina Street. Research into the Butterfield Subdivision Drainage
Report revealed that an allowance of 32 cfs offsite flows from the west across
San Ildefonso was anticipated and taken into account for design purposes.
However, due to changes during construction, Kachina Street was not constructed
to carry these flows. This study resulted in a developed discharge rate of 12
cfs for the 100 year storm. The discharge rate onto Kachina Street east of San
Ildefonso is within the limits of the design of existing KacHina as established

by a hydraulic analysis of the capacity of Kachina Street as constructed,.
having a capacity of approximately 15 cfs.

B, Summary
The proposed public improvements for SAD 219 and the resulting private

development thereafter will drain in conformance with and within the limits of
previously accepted drainage plans assuming no future density changes or zone
changes. The four major outfalls for the Volcano Cliffs Area of SAD 219 are

the Mariposa North Channel, the Boca Negra Arroyo, Montano Road (SAD 197). and
Kachina Street east of San Ildefonso. The table on the following page

summarizes the proposed conditions for each of the basins in this area.

D. MARK GOODWIN 8 ASSOCIATES
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.In conformance with the recommendations of the Northwest Mesa Drainage

Management Plan, the Boca Negra Arroyo is proposed to be improved as part of
Special Assessment District 219. '

Interim Undeveloped Drainage
After the streets are paved, there will be two small areas of land along

the east side of Tesuque which, until the lots are developed, will temporarily
drain in the undeveloped state to the east into an adjacent drainage basin
indicated on Sheet 1 of 3 in the Map Pockets. These two areas are shown as
thin dashed Tines on the map (Sheet 1 of 3). The area at the south corner of
Tesuque and Acacia contains 1.26 acres. Utilizing an undeveloped C factor of
0.4, the additional runoff generated by this area will be 2.3 cfs. This could
increase the 29.7 cfs developed runoff rate of Area D11-1 to 32.0 cfs, which is
still an acceptable rate. The other area east of Agate and Tesuque contains
0.89 acres. The additional runoff generated by this undeveloped area will be
1«7 cfs. This could increase the 56.4 cfs for Drainage Area E10-2 to 58.1
cfs. The current design of the storm drain at Tesuque and Agate will

accommodate these potential additional flows.

. D. MARK GOODWIN & ASSOCIATES
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SAD 219 DRAINAGE SUMMARY SHEET

VOLCANG CLIFFS AREA

Area

Designation Acres

Mariposa Channel Qutfall

Rainfall , 100 year
Intensity (i C Factor  Runoff Rate
Outfall Capacity: 936 cfs, Tc = 0.77 hrs
4,65 0.60 29.71

- 4.65 0.60 - 12.54
4,65 0.40 - 53.94
4,65 0.60 26.78
4.65 0.60 - 13.67
4.65 0.60 8.93

Outfall Capacity: 2,823 cfs, Tc = 1.00 hrs
4,65 0.60 110.21
4.65 0.60 - 56.36
4.65 0.90 71.48
4.65 0.90 ' 10.63
4.65 - 0,90 14.61
4.65 0.60 24.83
4,65 0.60 32.50
4,65 0.60 33.60

- 4.65 0.60 o 37.80

Outfall Capacity: 32 cfs reserved **¥
4.65 0.80 11.90

Outfall Capacity: 231 cfs #&0¢
4.65 0.60 712.54
4.65 0.60 27.06
4.65 0.60 10. 32
4,65 - 0.40 27.16

Area D11-1 is accompanied by a detail drainage plan.

Area taken from B.H.A.'s Far Northwest Drainage Master Plan.

| chhina Street Outfall Capacity as defined by the Butterfield

Subdivision's Drainage Report reserved 32 cfs for offsite flows.

However, field observation of As-built conditions indicate the

capacity reserved for offsite flows is 15 cfs.
Montano Road Outfall Capacity: 100 cfs surface flow plus 135 cfs

D11-1 * - 10,65
D11-2 26,00
M11-A ¥¥ 29.00
D11-2A ' 9,60
D11-2B 4,90
D11-2C- -~ 3.20

Boca Negra Arroyo Qutfall
E10-1 39.50
E10-2 20. 20
E10-3 17.08
E10-4 2.54
E10-5 3.49
£E10-6 8.90
E11-1 11.67
E11-2a 12.00
E11-2b - 13.00

Kachina Street Outfall
E11-3 3.20

Montano Road Outfall
E11-4 26,00
E11-5 9.70
ET11-5A 3.70
Future 14.6

.
#¥
K3
KMot

storm sewer pipe.

D. MARK GOODWIN & ASSOCIATES
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II., 94TH / TOWER / EUCARIZ AREA

This portion of the project was deleted from SAD 219.

.+
a .
L]
o
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III, CORONA AREA / I-40 AREA

Proposed street improvements for SAD 219 in the Corona Area consist of the
following: (1) Atrisco Drive from I-40 to Corona, and (2) Corona from
Atrisco Drive to Ouray Road.

‘A. Hydrology

Hydrologic analysis criteria used for this area of study are listed as

follows: _
1. City of Albuquerque Development Process Manual (DPM)
2. Albuquerque Master Drainage Study '

3. West Bluff Drainage Study
The prevalent hydrologic soil classification for this area of SAD 219 is

Class B. The current zoning is predominantly SU-1 for C-2. Therefore, a C
Factor of 0.90 was used. Based on this criteria, the Rational formula was used

to calculate runoff for the three drainage basins defined on Sheet 2 of 9
located in the map pockets at the end of this report. Also shown on that sheet

are the discharge rates for the 100 year storm for each of the drainage basins.

B. Hydraulics
- The area is relatively flat, and it is anticipated that the proposed street

grades will be approximately 0.504. Therefore, the capacity of the streets
will be approximateiy 52 cfs. There are four drainage basins defined as shown
on Drainage Map'H—11 (Sheet 2 of 9) in the map pockets of this report. It is
proposed to discharge the 48 cfs runoff from Area H-11-1b into the West Bluffs
System via a 36" and 42"'RCP pipe running down Corona and Atrisco. Drainage
Area H11-2 (82 cfs) will be carried via a combination of street and channel
surface flow to Atrisco, and then conveyed to the West B]uffs System via drop
inlets and a 42" RCP pipe on Atrisco. Flows generated on the north cul-de-sac

- of Atrisco (Area H11-1a) will be picked up by a proposed drop inlet in the end

of the cul-de-sac, and carried to the West Bluffs drainage pipe along Coors
Boulevard by way of an existing 60" storm drain, or can be routed to the

existing drop inlet on the south side of Ouray + 600 feet east of Coors
Boulevard.

D. MARK GOODWIN & ASSOCIATES
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Drainage basin H11-3 will generate peak flows of 38 cfs during the 100
year rainfall event. It is proposed that these flows be carried on site to
the west, and collected at the central point at which time they will be
directly discharged into the West Bluff storm sewer system. The point of
discharge for this drainage basin will be the 14' x 14" CBC section with a
2,349 cfs capacity. Time of concentration for this drainage basin in SAD 219
is 0.12 hours (7 minutes). As each tract in Area H11-3 is developed, the
drainage system should be constructed which will convey the developed flows

into the adjacent West Bluffs system. The collection system for Area H11-3
is not proposed to be part of SAD 219. Additionally, stormwater runoff from
Drainage Area H11-3 should not be permitted to drain onto Atrisco Drive.

e ), MARK GOODWIN 8 ASSOCIATES seremremessomoereseomms
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SAD 219 DRAINAGE SUMMARY SHEET

~ ATRISCO / CORONA AREA

Area Area

- Designation Acres

West Bluffs Channel Outfall

H11-1a 5.10
H11-1b 11.50
H11-2 19.51
H11-3 9.09

Rainfall
Intensit

4.65
4.65
4.65
4.65

.i

C Factor

0.90
0.90

0.90

0.90

— D. MARK GOODWIN & ASSOCIATES

100 year
Runoff Rate

21.30
- 48.10
81.65
38.04
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IV. REGINA STREET AREA

Proposed street improvements for SAD 219 in the Regina Street Area
consist of Regina Road, Regina Place, and Regina Circle from Regina Place to
Bluewater Road.

A. Hydrology
Hydrologic analysis criteria used for this area of study are listed as

follows:
1. City of Albuquerque DPM
2. A]buquérque Master Drainage Study.
Generally, the hydrologic soil classification use for this area is soil
class B. The Tand is zoned R-1 (approximately 1/4 acre tracts) except for

‘about 10 acres of City owned park space located at the northwest corner of

this area. Therefore, the C Factor used for this area was 0.60. W
Utilizing the above criteria and parameters for the Regina Street Area, xé?

drainage calculations were performed utilizing the Rational formula for the 5?

four drainage basins of this area as defined on]m:ate\d-in/the/

map pockets at the end of this report. Also shown are the discharge rates

for the 100 year storm for each of the drainage basins. '

B. Hydraulics
| City master storm sewer maps show an existing drop inlet at Rincon Road

and 51st Street connected to a 12" diameter storm sewer at an unknown grade.
The approximate capacity of this storm sewer pipe is 13 cfs (from Isleta
Watershed Study). It is clearly evident that the street and storm sewer
capacity combined fall significantly short qf,the anticipated runoff for the
100 year storm. Most of the streets in this area are already paved. Paving
of the two streets proposed in SAD 219 will not have a significant impact on
the existing undersizedrsystem. Consideration was given to converting the
existing baseball field / park located at the southwest corner of Regina
Drive and Bluewater Road into a deténtion pond. However, the conversion .

would require an average excavation of 2 feet to the existing field, and a

substantial cost burden to the lots currently in the SAD 219 while all lots

D. MARK GOODWIN & ASSOCIATES
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in the drainage basin are benefiting. An additional alternative that was
considered and ultimately selected was to purchase a portion of land along
the west side of the Arenal Canal at the southeast corner of Bluewater Road
and Regina Drive to use as a detention pond facility (see map, Sheet 3 of
9). It is proposed to construct a 3,000 cubic yard pond which will carry the
100 year - 24 hour runoff volume with an emergency spillway to discharge
excess water back onto Regina Drive. This would create a 6 foot deep pond
which will require fencing. The water retained in this pond would be
discharged via a buried 18" pipe into the storm sewer manhole at 51st and
Rincon. The easements and R.0.W. for the proposed pond will be acquired
prior to construction of this project. This process is currently underway.
Discharge time would be about 3 to 4 hours at a 3 to 4 cfs discharge rate.
We feel that acquiring this land to construct the above described pond and

outlet syStem is the best alternative.

Another problem inherent with the paving of Regina Road and Regina Place
is the velocity of runoff down the two steep paved rbads. Runoff from Regina
Place presents a potential hazard to property since it could flood the
house(s) at the south end of the street. STopes on both streets will
approach the 8Z maximum permitted by the DPM. This high velocity runoff must
be handled in a proper manner to prevent it from becoming a hazard to

 downstream properties. The most reasonable solution to this problem is to

construct storm sewer pipe from the pond to the south end of both Regina Road
and Regina Place, and locate drop inlets to intercept virtually 100Z of the
100 year runoff. 1

D. MARK GOODWIN & ASSOCIATES



SAD 2719 DRAINAGE SUMMARY SHEET

REGINA AREA

Area Area

Designation Acres

51st and Rincon Outfall

J11-1 12.66
J11-2 10.47
J11-3 - 19.83
J11-4 18.04

Rainfall
Intensit

4,65
4,65
4.65

3.78

100 year
i . C Factor Runoff Rate
0.60 35.32
0.60 29.21
0.60 55.33
0.60 40. 91

D. MARK GOODWIN & ASSOCIATES
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BOCA NEGRA CHANNEL

Rip Rap Design
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" HYDRAULICS AND CHANNEL ALIGNMENT

Because of the nature of the terrain and the alignment of the existing
Boca Negra Arroyo, the design of the channel was able to take advantage of

 subcritical flow and very "gentle" horizontal curves. In order to maintain

an equilibrium velocity for the design flow that would not cause significant
degradation or aggradation, the channel slope was set somewhat flatter than
the existing arroyo. This required the provision of two drop structures..

which were designed using standard rock gabions.

Using apprnpriate criteria, a typical channel section was developed.
A trapezoidal channel with an 80 foot bottom width, 2:1 side slopes, and a
depth of 6.5 feet (including 2 feet of freeboard) is the resulting section.
Erosive velocities along the sidewalls of the channel will require armoring
to provide a-stab1e channel shape, but because design velocities are non¥
erosive with the amount of sediment being carried in the storm discharges,
armoring of the channel invert will not be required. Early design provided
for use of rip-rap for the channel. side slopes, and for the inverts of the
transition sections at the beginning and end of the project. Although this
design was adequate from a technical standpoint, economic consideration
dictated less costly alternatives, and the design finally settled on 6"

-~ concrete slope paving of the 2:1 side slopes. For aesthetic reasons, colored
~ concrete will be used to make the concrete less obtrusive on the local '
terrain. For economic reasons, the upstream terminus of the project was
" moved anprox1mate1y four hundred feet downstream to a'point below Tesuque

Drive. Wire enclosed rip-rap will be used to stabilize the low profi]e
"entrance flume" below Tesuque Drive. For economic reasons, rip-rap has been

~ omitted from the inverts of the transition sections at the beginning and end

of the project. While this will not present a problem for storms of 10 year
frequency or less, the 100 year storm will tend to erode the transition
inverts. Thus, fb]]owing the larger storms (50 year and 100 year), C1ty

~ crews will have to perform maintenance repairs in these areas.

D. MARK GOODWIN & ASSOCIATES



Concrete sidewalls will provide a stable channel shape, but because design
velocities are non—-erosive with the amount of sediment being carried,

lining is not required on the channel invert.

The adequacy of the design was checked and verified by computing the
water surface profile, u$1ng the Corps of Engineers HEC-2 computer program
to run a backwater curve from below the lower end of the project. The

analysis confirmed the suitability of the channel as designed. Sediment
transport analysis was employed to set channel invert slopes. A scour
analysis was made of the channel invert / channel wall intercept to verify
the adequacy of the design relative to the need for scour protection.
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-~ Table 5-5
RIPRAP REQUIREMENTS FOR CHANNEL LININGS

20- 70 Txpe L Type L Type L
70- 90 Type L Type L
~ 90- 95 Type L Type L
- 95-100 Type L ~Type L
100-105 Type L | Type M
105-110 Type M Type M
110-115 Type M | Type M
115-120 Type M Type M .
120-125 Type M Type M
125-130 Type M Type H

- Channel Side Slope - N

Type L riprap should be buried to reduce vandalism.
- Side slopes steeper than 2:) should be de51gned as

retaining walls.

SM3 slope mattress may be substituted for Type L riprap.
G12 gabion may be substituted for Type M and Type H

riprap.

‘Table valid for Froude numbers less than 0. 8
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Table 5-1
CLASSIFICATION AND GRADATION OF ORDINARY RIPRAP

¥ Smaller Than

‘Given Size
By Weight

- 100
35-55
10

100
35-585
10

100
35-55
10

- ammets il i e -l

100
35-55
.]0‘

- 100
- 35-585
- 10

"Table 5-3

GRADATION FOR GRANULAR BEDDING

Minimum
Dimension

24%%
18

JE**
24

" Inches
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‘% by Weight passing Square Mesh Sieves

90-100

20-90
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