' City of Albuquerque '

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

!

D

March 16, 2001

Michael Smith
Resource Technology

1720-B Randolph Road SE
Albuquerque New Mexico 87106

RE: Revised Final Drainage Report for La Cueva Oeste Units 2, 3, and 4 (2" Revision)
(C18-D24A) Received January 2, 2001

Dear Mr. Smith:

The above referenced revision is approved. The approval allows the amendment of the
Infrastructure List. The storm drain requirement in Holly Avenue can be eliminated. Please be
advise if Holly Avenue has to be paved then the storm drain will have to be constructed.

N7

o™
arlos A. Montoya ' 7
City/County Floodplain Adm.

THE CITY OF ALBUQUERQUE IS AN EQUAL OPPORTUNITY/REASONABLE ACCOMMODATION EMPLOYER




CITY OF

Albuquerque

Martin J. Chavez, Mayor September 5, 1996

Donald S. Dixon, P.E.
Resource Technology, Inc.
2129 Osuna Road NE, Suite 200

Albuquerque, New Mexico 87113
RE: REVISED GRADING PLAN FOR LA CUEVA OESTE PHASE 1A (C18/D24),
ENGINEER’S STAMP DATED 5/2/96.

Dear Mr. Dixon:

Based on the information provided in the submittal of August 16, 1996, the above
referenced plan is acceptable.

Please be aware that an Engineer’s Certification will be required for the revised pad
elevation on Lot 1, Block 6, Unit 1A after the grading is complete.

If you should have any questions, or if I may be of further assistance to you, please

call me.
Sincerely,
Susan M. Calongne, P.E.
City/County Floodplain Administrator
C: Terry Brown
crile,

Good for You, Albuquerque!
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CITY OF

Albuquerque

May 13, 1996

Martin J. Chavez, Mayor

Donald S. Dixon, P.E.

Resource Technology, Inc.

2129 Osuna Road NE, Suite 200
Albuquerque, New Mexico 87113

RE:  GRADING CERTIFICATION FOR LA CUEVA OESTE PHASE [ (C18/D24) AND PHASE 1A

(C18/D24A), SUBMITTED FOR SUBDIVISION CERTIFICATION APPROVAL,
ENGINEER’S STAMP DATED 5/2/96.

Dear Mr. Dixon:

Based on the information provided in the submittal of May 2, 1996, the above referenced plan is
adequate to satisfy the requirement for Subdivision Certification for release of financial
guarantees per the Infrastructure List dated July 17, 1993.

If you should have any questions, or if I may be of further assistance to you, please call me.

Sincerely,

_or— (alrrgra

Susan M. Calongne, P.E.
City/County Floodplain Administrator

C: Terry Brown
Terr1 Martin
CEil>

Good for You, Albuquerque!




City of Albuquerque

P.O. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

ALBUQUERQUE

SRINEV  MEXICO [
'!'

September 22, 1995

Donald S. Dixon, P.E.

Resource Technology, Inc.

2129 Osuna Road NE, Suite 200
Albuquerque, New Mexico 87113

RE: FINAL DRAINAGE REPORT FOR LA CUEVA OESTE SUBDIVISION
PHASE I, (C18/D24) SUBMITTED FOR FINAL PLAT APPROVAL,
ENGINEER'S STAMP DATED 9/1/95.

Dear Mr. Dixon:

Based on the information provided with the submittal of September 6, 1995 and the additional
information received on September 21, 1995, the above referenced plan is approved for Final

Plat action.

Please be aware that prior to sign-off of the final Plat, the drainage easements and covenants
for the off-site ponds must be in place. Also prior to sign-off, City Hydrology must have
written concurrence from Wilson & Co. that the proposed upgrade to the Paseo del Norte
storm drain system is feasible and that the proposed cost estimate for this upgrade is
reasonable.

If you should have any questions regarding these comments, please do not hesitate to call me
at 768-2666.

Sincerely,

Serp L e

Susan M. Calongne, P.E.
City/County Floodplain Administrator

C: Andrew Garcia

Terry Brown
File.
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FOR
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Units 2, 3, and 4
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Drainage Report for
La Cueva QOeste
Units 2, 3, and 4

Introduction

This Drainage Report addresses phases 2, 3, and 4 of the La Cueva Oeste Subdivision, which lie
to the west and south of the Phase 1 development. These later phases of the project were re-zoned
from I-P to residential in the fall of 1995.

The Phase 1 Drainage Report (C-18/D-24) addressed the larger 1ssue of outfalls for both Phase 1
and the area bounded by San Pedro Boulevard on the west, Paseo del Norte on the South, Corona
on the north and Louisiana on the east, which includes Units 1, 2, 3, and 4. The outfalls
identified were the Lower North Domingo Baca Detention Dam outtall pipe in Anaheim and the
Paseo del Norte storm drain (upgraded to accommodate future condition tlows from this area, see
Figures 1, 2 and 3 in Appendix A). This Drainage Report addresses the interior grading and
drainage issues and revises the previous interim poné}ing requirements before the Paseo del Norte
storm drain system was constructed. The first reviséd version included the deletion of 2.7 acres

LR . s e T g | Thet i Py,

originally part of Unit 3 that were fou nd to be on an old landfill siteT=This revision retlectsthe™

- L e " g [ AT WA e _.F‘h.h""'"l.l'q!

division of Unit 2 and Unit 3 into Units 2.3 and'4;
Methodology

The standard hydrologic computational procedures put forth in the City of Albuquerque
Development Process Manual were utilized along with the companion AHYMO (1-94) computer
program. Basin designations follow those used in the Phase 1 Drainage Report in order to

facilitate comparisons. The 24-hour storm was used since this was the design storm for both the
dam and the DMP. |

Hydrology

Existing Conditions

The 1996 existing conditions drainage basins are shown on Exhibit 1 (Revised) and retlect the
conditions after completion of Phase 1 of La Cueva Oeste as well as SAD221. The later phases’
basins are shown for comparative purposes. Table 1 shows 1996 basin characteristics, 10-year
and 100-year runoff rates and volumes. Unit la was included in the Phase 1 Drainage Report but
pad elevations were established under a separate drainage submittal. Overall 1996 existing
conditions are addressed in greater detail in the Phase 1 Drainage Report.

C:\0O-MOVE\LA CUEVA OESTE\FINAL DRAINAGE REPORT _REVISED.DOC 1
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TABLE 1

EXISTING (1996) CONDITION DRAINAGE BASIN
CHARACTERISTICS AND FLOW RATES

LAND TREATMENT m
% |

13 —m
939. 16 - 16

936.00 | .0163 0 m 2.8 | .73
0124 80 | 0 | 10 m— 17.4 | .56
- 1.49

040.30 | .0145 0 | 10| 10 | 77| 26 | 203 | .65
043.10 | .0120 | .13 | O | 15 | 20 | 65 [200] .79 | 32.3

943.20 | .0130 0 | 20 |.0 14 | 168 | .48

960.00 n 20 | 78| 25 | 150 | .51
443.12_| .0640 2.87
6

44314 | 0447 | 13| 80 | O | 10 | 10 |23. 2.00
443.16 | 0775 | .13 | 80 | 0 | 10 | 10 |41.0| 1.37 |109.0 | 3.47

Future Conditions

Future Conditions drainage basins and the proposed replat of the thirty-six original North
Albuquerque Acres area lots into 200 new lots are shown on Exhibit 2 (Revised). Approximately
1000 feet of Carmel Avenue Right-of-Way was vacated and replaced by two east-west streets and
five north-south streets, plus a 25-foot drainage and utility easement that follows the old Carmel
alignment, as shown on Exhibit 4 (Revised). Access will be from Holly on the south and both the
east and west ends of the project from Louisiana Boulevard and San Pedro Boulevard respectively,
using the remaining Carmel Right-of-Way. Future conditions basin characteristics and runoff
rates and volumes are shown in Table 2.

Off-site flows from east of the project site are intercepted by Carmel Avenue and conveyed in the
central drainage and utility easement (formerly Carmel R-O-W) to the west end of the project.
With the exception of the northern tier of lots (Basin 940.3), which drains to the Anaheim outfall
pipe, all of the subdivision interior drainage is routed either to Carmel Avenue or the central
drainage and utility easement. The portion of the project that does not drain to the Anaheim
facility is picked up by storm drain extensions in San Pedro and Carmel of the Paseo del Norte
storm drain system. This 48"-60" storm drain (see Exhibit 5 (Revised) and Figures 1, 2 and 3 in
Appendix A) was an upgrade of the system designed by Wilson & Co. in 1991 for the City of
Albuquerque. Final construction of this system occurred in 2000.

C:\00-MOVE\LA CUEVA OESTE\FINAL DRAINAGE REPORT REVISED.DOC g
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The connection to the San Pedro/Paseo del Norte storm drain consists ot a 42"-24" storm drain in
Carmel and the central drainage and utility easement. The central drainage and utility easement
includes a surtace swale tor pipe overtlows and also serves as a pedestrian/bicycle route through
the project. The maximum 100-year surtace flow in the swale in this easement was 25 cfs under
interim conditions and less than 10 cfs under future conditions. The remainder of the flow will be
picked up by the pipe. Where the drainage swale crosses streets at low points, sidewalk culverts
are utilized. All of the 10-year tlow will be intercepted by the pipe.

While none of the subdivision tlow is directed to Holly Avenue and the portion of Holly that is
part of the project infrastructure for future construction, a conceptual Holly storm drain is shown
in Exhibit 6 (Revised) for the purpose of the infrastructure estimate.

The site development was segmented into three phases. Unit 2 consists of 83 lots at the east end
of the site, adjacent to Unit 1. The 105 lots of Unit 3 are immediately to the west of Unit 2. The
remaining 12 lots of the proposed Unit 4 are primarily adjacent to Holly Ave. An Interim
Retention Pond (discussed below) was located on Unit 3 to provide a temporary outtfall for Unit 2
drainage. Unit 3 was built during the completion of the Paseo del Norte storm drain. After
completion of Unit 3 and the Paseo del Norte Storm Drain, the northern tier ot lots in basin

940.3, immediately south of Anaheim, drain down Sonrisa Place to street inlets that will take the

flow to the existing Anaheim storm drain. The remainder of Units 2, 3, and 4 will drain to
Carmel or the central drainage easement storm drain, which will connect to the Paseo Del Norte
system via the San Pedro storm drain.

Interim Conditions Pond

Unit 2 was constructed prior to the completion of the Paseo del Norte system. Therefore, an
interim pond, previously located on Unit 3, was required. Exhibit 3, the interim pond design, is
not included in this submirttal because it is no longer required, and the pond has been filled in.
The pond was sized for the ten day, 100-year storm volume for the half of basins 940.3 and
443,12 that were developed as Unit 2 as well as the 6-hour, 100-year storm sediment allowance
volume for the off-site basin 940.1. The 100-year runoft from basin 940.1 passed through the
pond and on down Carmel, but the peak was reduced to less than 4 cts due to the routing etfects
of the pond. The total volume requirement for the retention pond was computed to be 5.75 ac-ft
(see calculations in Appendix A). Table 3 shows a comparison of the 1996 existing, future and
interim flow rates at selected points.

C:\00-MOVE\LA CUEVA OESTE\FINAL DRAINAGE REPORT REVISED.DOC 3



TABLE 2

FUTURE CONDITION DRAINAGE BASIN
CHARACTERISTICS AND FLOW RATES

LAND TREATMENT | Qo | Vi | Quo | Vi

BASIN | AREA | TP | A | B% | c% | D% | CFS | AC- | CFS | AC-
HR FT FT
10

939.14 | 0112 | 13 | 0 | 10 | 30 | 60 | 185 | 71 | 299 | 120
939.16 3]0 | 34
939.18 | 0023 | 13 | 0 | IS

118

-
L)
!

16 |- 350 17.9 .68 30.2 1.18
50 22.5 .85 38.0 1.49

940.10 0124 | .13
940.20 0156 | .13

-
LD
N
R
N

040.30 | .0145 | .13 | 0 | 34 | 16 35.4 | 1.38

0120 | 13| 0 | 13 132

043.20 | .0140 | .13 34.1 | 1.33

960.00 | .0075 | .13 | 0 | 25 | 25 | 50 18.6 | .73
443.12 | 0606 | 13 | 0 | 34 | 16 | 50 | 87.3 | 3.31
443.14 | 0447 | 13 | O | 34 | 16
0 | 883

0
443.16 0775 | .13 15 15 70 | 132.5 .4 | 212.2 | 8.33

TABLE 3

COMPARISON OF 100-YEAR FLOW RATES
AT SELECTED LOCATIONS FOR EXISTING (1996),
INTERIM AND FUTURE CONDITIONS

| 100-YEAR Q
l (cts)
LOCATION ] ] ]
Existing Interim Future

AP-1, San Pedro, between Carmel and Anaheim 71 3

6 16
AP-2, San Pedro at Holly 107

*The total flow under future conditions will be in the San Pedro storm drain and includes all tlow
from basins 443.12 (148 cfs) and 443.14 (121 cfs) but does not include any flow from east of
Louisiana Boulevard (basins 940.1 and 936) since these are intercepted by the Louisiana Blvd.
branch of the Paseo del Norte storm drain.

C:\00-MOVE\LA CUEVA OESTE\FINAL DRAINAGE REPORT_REVi3ED. DOC 4
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Revised Hydrology for Holly Avenue (December, 2000)

Development of Unit 4 previously required financial guarantees tor a storm drain in Holly Ave.
from San Pedro east to the east edge of Unit 4. Eleven lots that front Holly and one additional lot
in Units 2 and 3 were divided as Unit 4, and the storm drain pipe 1s listed on the infrastructure list
for Unit 4. None of the units of La Cueva Oeste drain to Holly Ave., and the development ot
Unit 4 was postponed rather than constructing the entire 1,700 feet of pipe.

The drainage conditions along Holly have changed since the August 1996 Final Drainage Report
for La Cueva Oeste was approved, and the required length of the storm drain has consequently

been reduced. The Sanchez development (7.4 acres) on the south side of Holly Ave. west of

Louisiana will drain directly to the Paseo del Norte storm drain system rather than to Holly Ave.
Although the conceptual grading and drainage plan prepared by Easterling and Associates, Inc.
and dated March 2000 refers to this drainage plan as an interim solution, this will be the final
drainage solution for this property. The overall effect of the Sanchez property draining directly to
Paseo del Norte is to reduce the contributing drainage area and consequently, the required length
of the storm drain in Holly Ave. As originally planned, Unit 4 will not drain to Holly Ave.

The drainage to Holly was evaluated at station 19+ 00, see Exhibit 6 (Revised), approximately 100
feet downstream of the western edge of La Cueva Oeste Unit 4. Drainage at this location 1s from
the Breeze at La Cueva subdivision, 4 the R-O-W from station 28+00 to 36+40 (the Sanchez
property drainage system intercepts the other '2), the R-O-W from station 19+00 to 28400, and
the property on the south side of Holly Ave. and west of the Sanchez property. These basins are
identified as Basins 1, 2, 3, and 4 respectively, and the drainage computations are shown in
Appendix B.

The developed condition 100-year runoff at station 19400 is 57.3 cfs resulting 1n a street depth of
0.463 feet and an EGL of 1.0 foot, and the drainage computations are shown in Appendix B. Itis
therefore recommended that Type Double A inlets be placed at station 19400, which 1s
downstream of the La Cueva Oeste subdivision, Unit 4. Consequently, Unit4 may be constructed
with a financial guarantee for future Holly Ave. paving improvements (in lieu of building this
portion of the pavement at this time) without the storm drain.

C:\00-MOVE\LA CUEVA OESTEVFINAL DRAINAGE REPORT REVISED.DOC 5
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APPENDIX A

PDN Storm Drain Modifications

AHYMO Input Files

AHYMO Summary File

MISC Hydrologic and Hydraulic Calculations
Pond Calculations (Interim)

Correspondence

1-3

4-19

20-27

28-46

47-56

57-60
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PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 2
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basins*
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* City of Albuguerque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.



PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 3
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basms
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* City of Albuquerque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.
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PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 4
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basins®
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* City of Albuquerque Development Process Manual, Volume 1, 1997-Revision, pages 22-7 to 22-16.
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PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 5
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basins™
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* City of Albuquerque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.



PROJECT.: (MDS) Eldorado Park Subdivision
BASIN : Area 6
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basms

"I"'I"‘I 'ﬂ"ﬂrﬂﬂ"""—IF"I"""""f"m EI"'""I "-'l-f""'hl' k! "'""""-'I"'""'""""-.""‘H """"‘: .
i . ,.-'-;ﬁ b P g TH

- ALTEE e P g St Tt R T s Y A et 2 T ulrvia =ty T O 1
: Y H‘ . “u h" -‘r ""E-EF '-L" W{L" T Lo" v i:!:? &8 '"?-‘i".- EWHH“ biw -:u,r: : ’E“! . ..*'”" 'i"- o Y ‘{‘“I- " h-f ” ri -aF' ‘%' ﬂﬁ:‘]
g ‘.' 1“' '*-*: "‘"“'--T;"‘“ﬂ '?“:rL "1"}51‘ '"" "“'r Ko ﬂ..r...a'h‘-'- ‘?1-‘;":':. ..-“ ""’l‘* - “-"‘"‘E gt o P 4,-4.... ':‘ f“ Ay, };,‘ ,I St i e ;‘--i'__'-*_* !’.,.r §-1 WS
L prURE e ¥ . S L e te P UL T T =
AN AT *.‘-"'..]'H'r-‘r-.- uhu'i r" “h"n&:-..ﬁui. .J:.-‘-‘:ﬁn.!#&‘%&ﬁﬁr. H#-M;-.‘:nﬂ?i. Lt mii“ﬂﬁ;w&.*r R AN Y St D~ SR R LR ;-rft-‘;u:'l..:'.-'..-?- S K iAW T E :1 CEfisal
Z0Ne {X darea {(acres land treatment n/
Q
- T 4 e L
A T R S R TR G T SR e R e e ey
_h"! I‘l"'lp ,"'1-& tr:[fhr!qr'l__‘f"i H};{_._J_\-“i"‘ L .-‘L u,lt' .:i-.u..nil:l I"‘_E‘ __ ,; * I-.-"' N - 1 dut " L . oy - —..._‘.’ , LN ?fﬂ- i -*_ . :‘:--.. ._r_' J LT ":*_
A . Tk - :,.L.?'.q. X, t..‘f_t‘.t: * r""‘ 'I Ij___ AT "’ "h- .L '- F' 'ﬂ" P P J (“'TT“I:{ -:-*-:J* :. " - 1:" F = _J,"j: T" i} i '-"‘N.r - T 'l"' K .‘_‘_';:‘r 'I'r"'
lr,.r..., Hhﬂmtm“iﬁ; Mun"m.ﬂhl raty - 'Lr-L .-ul..-ljﬁ._-.-ﬂl.-ﬂl.aﬂ' u‘ir-'!r. .‘.l-.l:ln..r I;HLJHL.M; F IR TR N, SN wlar" il 1 R T o imemsmten? by, i nrd.u-é'““t.:.ﬁl. R Ny "..:.u" bovn gt q-:-.:.L.'r..:-t_-L.t

Output (ac-ft) (cfs)
Volume 2-YR L Q-Peak 2-YR 4.1
10-YR
100-YR

10-YR

100-YR

* City of Albuquergque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.



PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 7
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basins*
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* City of Albuquerque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.




PROJECT NO. _ OF

Civil Engineering - Environmental Sciences - Water Resources
PROJECT NAME Landscape Architecture - Planning APPROVED —DATE_____
TITLE BY DATE
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PROJECT: (MDS) Eldorado Park Subdivision

BASIN : Area? &
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basins™
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* City of Albuquerque Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.
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PROJECT: (MDS) Eidorado Park Subdivision
BASIN : Area 9
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basms
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* City of Albuquergue Development Process Manual, Volume 1, 1997 Revision, pages 22-7 to 22-16.
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PROJECT: (MDS) Eldorado Park Subdivision
BASIN : Area 10
CONDITION:

Part A -- Procedure for 40 Acre and Smaller Basms
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* City of Albuquerque Development Process Manual, Volume 1, 1997-Revision, pages 22-7 to 22-16.
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FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 12/21/2000

Project No. :
Project Name.:
Computed by :

Inlets on Grade: Curb Opening, Grate Inlet

Roadway and Discharge Data

Cross Slope Uniform
S Longitudinal Slope (ft/ft) 0.0284
Sx Pavement Cross Slope (ft/ft) 0.0200
SW Gutter Cross Slope (ft/ft) 0.0104
n Manning's Coefficient 0.016
W  Gutter width (ft) 2.00
a Gutter Depression (1nch) 10.75
Q Discharge (cfs) 28.650
T width of Spread (ft) 20.93

Gutter Flaw

?

Eo Gutter Flow Ratio 0.228

d Depth at Curb (ft) 0.40

V Average vVelocity (ft/sec) 6.57

Inlet Interception
INLET LT or WGR L E Q1 Qb

INTERCEPTION (ft) (ft) (cfs) (ctfs)
Curb Opening 35.64 6.45 . 0.17 4.864 23.786
parallel Bar P-1-7/8 2 .00 2.95 0.28 6.763 17.022
Combination 0.41 11.628 17.022

i



Inlets at 19+00
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmwl\la cueva.fm2
Worksheet comps

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.038400 ft/ft
Diameter 30.00 in

Discharge 48.00 cfs

Results

Depth 1.39 ft

Flow Area 2.81 ft2 |
Wetted Perimeter 4.21 ft
Top Width 2.48 ft

Critical Depth 2.27 ft

Percent Full 95.67

Cntical Slope 0.011968 ft/ft

Velocity 17.10 ft/s

Velocity Head 4.54 ft

Specific Energy 5.93 ft

Froude Number 2.83

Maximum Discharge 86.46 cfs

Full Flow Capacity 80.37 cfs

Full Flow Slope 0.013696 ft/ft

Flow is sueercritical.

12/21/00 FlowMaster v3.15
01:23.07 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Inlets at 14496
Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\la cueva.fm2
Worksheet comps

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.023400 f/ft
Diameter 36.00 in
Discharge 91.00 cfs
Results

Depth 2.21 ft
Flow Area 5.58 ft2
Wetted Perimeter 6.19 ft ?
Top Width 2.64 ft
Critical Depth 2.85 ft
Percent Full 73.61

Critical Slope 0.016129 ft/ft
Velocity 16.32 ft/s
Velocity Head 414 ft
Specific Energy 6.35 ft
Froude Number 1.98
Maximum Discharge 109.75 cfs
Full Flow Capacity 102.02 cfs
Full Flow Slope 0.018617 ft/ft

Flow Is suEercritical.

12/21/00
01:24.30 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 7/55-1666

FiowMaster v5.15
Page 1 of 1



Inlets at 10+46

Worksheet for Circular Channel

Project Description

Project File c:\haestad\fmw\la cueva.fm?2
Worksheet comps

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.020000 ft/ft

Diameter 42.00 In

Discharge ' 126.00 cfs

Results

Depth 2.96 ft

Flow Area 7.94 ft2 |
Wetted Perimeter 7.19 ft
Top Width 3.10 ft |
Critical Depth 3.29 ft

Percent Full 73.18

Critical Slope T 0.013556 ft/ft

Velocity 16.70 ft/s

Velocity Head 4.33 ft

Specific Energy 6.90 ft

Froude Number 1.89

Maximum Discharge 153.05 cfs

Full Flow Capacity 142.28 cfs

Full Flow Slope 0.015686 ft/ft

Flow is suEercritical.

12/21/00
01:26:07 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



CITY OF

Albuquerque

March 13, 1998

Donald S. Dixon, P.E.

Resource Technology, Inc.
1720-B Randolph Rd. SE
Albuquerque, New Mexico 87106

RE: Grading and Drainage Certification for La Cueva Oeste Unit 2 (C18/D24A)
Submitted for Release of Financial Guarantees, Engincer’s Certification Dated
3/4/98.

Dear Mr. Dixon:
Based on the information provided in the submittal of March 4, 1998, the above referenced plan is
adequate to satisfy the requirement for Subdivision Certification for releasc of financial guarantees

per the Infrastructure List dated August 12, 1997, revised October 14, 1997.

If you have any questions, or if I may be of further assistance to you, please call me.

Sincerely,

o Calorgra

Susan M. Calongne, P.E.
City/County Floodplain Administrator

;"‘ﬁ‘

C: Terry Brown, P.E. "
"~ Terri Martin, Work Order #5232 01
File -

Good for You, Albuquerque!




LA CUEVA OESTE SUBDIVISION
PHASE 1

FINAL DRAINAGE REPORT

Prepared For:
DEVELOPMENT SERVICES, LTD.

Prepared By:

%’ gﬁ' =

Resource Technology, Inc.

ENGINEERS AND ENVIRONMENTAL SCIENTISTS
2129 Osuna NE, Suite 200, Albuquerque, NM 87103

September 1, 1995

"
'



INTRODUCTION

The proposed La Cueva Oeste Subdivision, Phase 1, is located immediately west of Louisiana
Boulevard between Carmel Avenue and Corona Avenue 1n the North Albuquerque Acres
Subdivision. See Exhibit 1. The subdivision is traversed by two branches of the North
Domingo Baca Arroyo which have recently been controlled upstream by an AMAFCA facility
east of Louisiana Boulevard, the Lower North Domingo Baca Detention Dam. The Letter of
Map Revision prepared for this project by AMAFCA'’s consultant (not yet approved by FEMA)
has removed all areas related to the subdivision from floodplain. West of the project are several
established commercial sites between Corona and Anaheim and a mobile home park. The site
itself is vacant land, zoned R-D. A second tract of land west of the proposed subdivision

between Anaheim and Holly Avenues is a proposed Phase 2 of this project. It 1s currently zoned
I-P.

The project area falls within the region covered by the "North and South Domingo Baca Arroyos
and Paseo del Norte Corridor Drainage Management Plan" (DMP), (RTI 1991) sponsored by
AMAFCA. Several of the facilities proposed by the DMP have either been built, such as the
Lower North Domingo Baca Dam, or have been designed with construction pending; the Paseo
del Norte (PDN) Storm Drain system. Both of these projects have an impact on La Cueva Oeste
Phase 1 drainage issues. In addition, there is a Special Assessment District project (SAD 221)
that utilizes the principal spillway pipe in Anaheim as an outfall for local drainage.

The principal spillway for the dam consists of a 48"-54" RC pipe that runs from Louisiana to
[-25 in the Anaheim Right-of-Way. It was foreseen in the DMP that this pipe would also serve
in a limited capacity as an outfall for local drainage. This was reanalyzed for AMAFCA after
the dam was under construction to determine the extent to which this outfall pipe had excess
capacity to serve local drainage needs for the southern branch of the North Domingo Baca
Arroyo and the potential for basin transferee. These recommendations are in the attached
appendix. In general, these recommendations concluded that the overall concept of the DMP
should be followed with modification considered where "proposed diversions to the outfall pipe
are offset by corresponding diversions [from the approved drainage areas] to other adjacent
drainage systems."

A related consideration is the capacity of the drainage facilities west of I-25 that pass through
the Coronado Village Mobile Home Park. The LOMR for the Lower North Domingo Baca
Detention Dam indicates that even under existing conditions after the completion of the dam
there are flooding problems on the northern of the two branches of the arroyo that pass through
the mobile home park. This would seem to indicate the desirability of reducing contributing
areas to this branch if at all possible. However, as indicated above, these areas cannot be
diverted to the southern branch without careful consideration of not only the hydraulic capacity
of the existing dam outfall pipe but the downstream ‘facilities as well. This would almost
certainly involve diversions from the southern branch contributing areas to the PDN system or
extensive on-site ponding.

RTI File No. 95-040 Page 1



In addition, COA Hydrology has indicated that it would like to eliminate as many major
crossings of the north/south streets, i.e., Louisiana and San Pedro Boulevards, as possible.
Wherever practical they would like storm water runoff directed to existing facilities in Anaheim
or future facilities in Paseo del Norte if there is sufficient down stream capacity.

METHODOLOGY

The standard hydrological procedures put forth in the City of Albuquerque Development Process
Manual were utilized along with the companion AHYMO (1-94) computer program. Basin
designations follow those used in the DMP in order to facilitate comparisons. The 24-hour
storm was used since this was the design storm for both the dam and the DMP.

HYDROLOGY
Existing Conditions

Existing conditions drainage basins are shown on Exhibit 1 and reflect conditions in the area
after completion of the Lower North Domingo Baca Dam and the SAD 221 improvements, due

to be constructed in the summer of 1995. The proposed La Cueva Oeste, Phase 1 areas are
shown as subbasins for comparative purposes. Table 1 shows basin characteristics, 10 and 100

year runoff flow rates and volumes.

TABLE 1

EXISTING CONDITION DRAINAGE BASIN
CHARACTERISTICS AND FLOW RATES
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Future Conditions

Future condition basins are shown on Exhibit 2 along with the proposed Paseo del Norte Storm
Drain System. Also shown are the proposed improvements for La Cueva Oeste Phase 1. Table
2 shows basin characteristics, runoff flow rates and volumes.

TABLE 2
(Rev. 9/95)

FUTURE CONDITION DRAINAGE BASIN
CHARACTERISTICS AND FLOW RATES

oo e | o ] ve ] o] Ve
BASIN | AREA TP
o | TR [ T [
93914 | o112 | 13| o |10 [ 30 | 60 | 185 | 71 | 299 | 120
939.16 | 0128 | 13| 0 |34 |16 |50 | 184 | 70 | 312|122
939.18 | 0023 | 13| o [ 15 |15 | 70| 40 | 16 | 63 | 26
oo o [ 1|0 o |15 [0 [ s | s [0z [ 11e
94020 | 0156 | .13 | 0 | 34 [ 16 | s0 | 225 | .85 | 380 | 149
94030 | 0145 | 13| o |34 |16 [ s0 | 209 | 79 |354] 138
94040 | 0056 | 13| 0 |34 |16 [s0 | 81 | 31 |137| 53
94310 | 0120 | .13 | o [ 15 | 20 [ 6s | 200 | 79 | 323 | 132
94320 | 0140 | 13| o |34 |16 | 50| 212 | 76 [ 341|133
960.00 | 0075 | 13| o |25 |25 [ s0o | 1| 42 |86 | 73
4312 | o702 | 3 o | 34 | 16 | 50 | 1010 [ 384 [1712] 669 |
44314 | 0447 | 13| 0 | 34 | 16 | 50 [ 644 | 2.4 |1000] 426
44316 | 0775 | 3| o |15 |15 | 70 | 1325 | 54 |2122] 883

PROPOSED IMPROVEMENTS AND SITE DRAINAGE

The proposed Phase 1 of the subdivision will replat 20 existing North Albuquerque Acres lots
to provide for 86 new lots, vacate excess Right-of-Way on Carmel and Corona, vacate 800-feet
of Anaheim Right-of-Way while providing a 50 foot wide drainage and utility easement with
bike trail in its place and provide new street Right-of Way for interior circulation. Access will

Page 3
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be from Louisiana on the east, from Corona on the north, and from Anaheim on the west. The
west side of Louisiana Boulevard will be constructed to minor arterial standards with drainage
picked up by the Anaheim outfall pipe. The north side of Carmel and south side of Corona will
be designed to local street standards with Corona drainage directed to the existing arroyo on the
north side of Corona, 800 feet west of Louisiana. Lots will drain to the streets. Low drainage
walls with swales will be utilized between common backyard property lines that will direct flows
from upstream lots to the streets or the Anaheim drainage easement.

With the exception of approximately one acre at the intersection of Corona and Venus, all of
Phase 1 will be drained directly to the Anaheim outfall pipe. This will result in an interbasin
transfer from basin 939.16 to basin 940.2 of approximately .0128 square miles, (100 year flow
rate of 31 cfs). This will be offset by the diversion of part of existing basin 940.2 (.0127 square

miles) to basin 443 and the PDN storm drain at San Pedro. This system outfalls to the South
Domingo Baca Arroyo west of I-25. The effects of these proposed interbasin transfers are

shown 1n Table 3.

TABLE 3
(Rev 9/95)

FLOW RATE, Q
Existing (cfs) - Future (cfs)
177
176

LOCATION

R

Pipe Flow @ Louisiana
Pipe Flow @ San Pedro
Surface Flow @ AP1

Surface Flow @ AP2

Pipe Flow @ Ute 177
Pipe Flow @ 1-25 CBC 261
Surface Flow @ AP3 105

248

280
270
298

129

N
Qo

~J
—

As can be seen from Table 3, with the proposed drainage plan shown on Exhibit 2, the Anaheim
outfall pipe_flows at or slightly above capacity_for almost its entire length. jThe only problem’

Ear: ea is.from San Pedro to _Ute where the system flows under pressure but the HGL 1s still below 2

the surface. 'HGL computations are in the appendix.

At Analysis Point 1, the existing 2-36" CMP’s located on San Pedro between Anaheim and

Carmel, the situation has been significantly improved. The post-dam construction 100-year.flow

rate of 97 cfs. has been reduced to 14 cfs by the proposed drainage plan. This remaining 14 cfs
e —— gl

from the 4 developed lots at San Pedro between Apaheim and Carmel can, at ?o“m‘é‘fume*ditej,
be drained to the Anaheim pipe. f

Page 4
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The proposed diversion to the PDN system takes place at Analysis Point 2 at San Pedro and
Holly. Here the existing condition flow rate increases from 129 cfs to 280 cfs for the proposed
future condition. This includes all currently undeveloped land between Louisiana and San Pedro
north of the Paseo del Norte R/W that is not to be served by the Anaheim storm drain.

A preliminary hydraulic analysis of the existing design of the Paseo del Norte (PDN) system has
been performed combining the proposed flows per the DMP as well as the additional flows
proposed by this project. The total flow rate of 309 cfs for future developed conditions exceeds
the 190 cfs non-pressure flow capacity of the 42"-48" storm drain. For free discharge from
proposed Phase 2 additional drainage areas this system would have to be upsized to 43"-60".

This  storm ..EEIP discharges to. twc‘)‘ ?3lstu}g _}\TMSHTD 60-inch CMP/I_{_(_Z_I_’_ pipes south of P]_)N f
at"thie’I-257€ast frontage road. { The“combined capacity of these two pipes 1s 300 cfs according
to figuré 6-1"of the DMP. However, this number is based on inlet control conditions for culvert
flow. The existing design connection to one of these pipes is at a manhole which will change
the hydraulics of the situation considerably. One 60-inch pipe alone (using the higher Mannings
"n" for the CMP of .024 and the actual slope of 3.4%) has a capacity of 260 cfs. Depending
on NMSHTD policy on pressure flow, downstream tailwater conditions and verification of the
140 cfs flow from drainage areas south of PDN that are also served by the two 60" plpes details

of this connection will be worked out as part of Phase 2, butﬂ‘ it appears that thHere is sufficient
| capacity at this proposed outfall for free discharge from all of the proposed drainage areas. ANy

_“-—IL____._“——_""-——I-

redesign and subsequent additional construction costs will be born by the Phase 2 project.

If there are unanticipated hydraulic problems or NMSHTD fails to grant permission for the
modified use of the two 60" pipes then on-site ponding will be required for the Phase 2
development and discharge to the FDN system will be prorated based on available capac1ty
among property owners north of PDN and east of San Pedro. In either event, temporary

£ pon sonding will be required for Phase 2 to control flows until thie"Paseo~del"Norte™ unprovement53

f—are’in place and the necessary connections in San Pedro are constructed. y—

SUMMARY

The proposed drainage plan for the La Cueva Oeste Subdivision, Phase 1 makes maximum use
of the existing Anaheim outfall pipe. It makes minor modifications to the recommendation
adopted by AMAFCA for use of this pipe but compensates for this by proposing to utilize the
PDN system at San Pedro and Holly as part of Phase 2. The tract of land east of Louisiana that
comprises basin 940.1 may be developed under the same criteria as the current project and could
be diverted to the PDN system at Louisiana and Holly. However, Phase 2 will be designed to

intercept these existing conditions offsite flows at Carmel, 600 feet west of Louisiana. The
proposed plan has the following benefits:

1. A reduction in 100-year flows to the north branch of the Nortﬁ
Domingo Baca Arroyo at Coronado Mobile Home Park of
approximately 30 cfs and flows to the south branch by 60 cfs.

(Rev. 9/95) Page 5



2. The virtual elimination of any major north/south street drainage
crossings on San Pedro.

3. The maximum utilization of the existing facility in Anaheim
Avenue as well as enhanced use of proposed facilities in Paseo del

~ Norte.

(Rev. 9/95) Page 6
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RTI File NO. 94-200-1.2 | Page 4

TABLE 1

HYDROLOGIC CHARACTERISTICS

Land Treatment

Basin 100 Yr Time to
Peak Peak

o 34 16 50 68

0 34 16 | SO 116

0 15 15 | 70 33

0 34 16 | 50 32
TABLE 2

100-YEAR FLOW RATES
At Selected Locations

Location Time to Peak Capacity
(cfs) (Hrs.) (cfs)

Dam Only

Anahemm and San 299
Pedro (w/local)

Anahemm and Ute 357
(w/local)

[-25 CBC 385



INPUT FILE = ANRHEIM. REV

HYDROGRAPH ID ID
CIMMAND IDENTIFICATION NO. NO.
START
€5 DAM DISCHARGE AT LOUISIANA
RECALL HYD 940.87 - 2
RAINFALL TYPE= 2
COMPUTE NM HYD 0.10 - 1
S AB-EASIN 340, !
COMFUTE NM SYD %0.20 - 3
#5 SUB-2ASIN 540, 2
~OMPLTE M HYD 233.18 - S
¢S CUB-BASIN 333.15
COMEUTE N HYD 343.10 - 5
¢S SUB-BASIN 43,1
ADD HYD 201.00 281 |
AUTE 202. 0 1 A
¢S 30D IN SAN PEDRO 3
30D AYD 203.00 43 2
«§ ICUTE 10 it
ChiTe 05,0 2 3
#S 30D N JTE 3
DD =YD 205.30 &5 |
nDD 4YD 206.30 &3 |
+oPUTE N 4YD 343,20 - 3
*S AB-3ASIN 343,2
=00 4YD N7.30 &2 |

¢ OTHL 3 AT 1-20 26
= INISH

FROM TO

ARER
(S@ nI)

4. mg

. 01200

4, 32070
4, 32070

3, 36770
Y077

3, 37770
4, 33370

. 01300

4. 20670

PEAK
DISCHARGE

(CFS)

114,59

34, 14

3. 86

208. 33
206. 30

328, 37
228, 53
35, 30
396, %

31. 74

384, 73

SHYM0 SUMMARY TABLE (RHYMDI93) - AMAFCA VERSION OF HYMO - SEPTEMBER, 1393

RUNCFF
VOLUME

(RC~FT)

4. 476

" -

1,333
1. 368

%01, 020
§01.0¢3

303, 501
ms. Hl
+06. 343
3C8, 182

1,238

303, 420

RUN DATE (MON/DRY/YR) =02/06/1335

RUNCFr

(INCHES)

1. 74011

1.78383

1,735

1, 78382

2. 13689

1. 78044
1. 74028

USER NO.= RSTECHM, 101

TIME TO

PERK

(HOURS)

3,200

1,

l.

)
-

- i

& &

+
&» &

200

200

200

:"‘50

=0

i, SEQ

ol st

4

CFS PAGE {
PER
ACRE NOTATION
TIME= . 00
074
RRIN2= 2.850
3. 310 PER iWP= 50,00
3.309 PER I¥P= 30.00
3.311 PER (M= 20,00
5.278 PER [WP= 70.00
l076
073
IIOT
1107
1117
. i27
3.311 ;&R M= 20.90
136



