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I INTRODUCTION

The City of Albuguergque Transportation Department is planning to construct a four lane
facility on Irving Boulevard from Chantilly to just west of the intersection of Golf Course
Road and a four lane facility on Golf Course Road from the Bernalillo county line on the
south to the south side of the Calabacillas Arroyo. A vicinity map showing the location

of the project area is shown in Figure 1, page 2.

Smith Engineering Company (SEC) has been retained by the COA PWD to provide civil
engineering services for the proposed Irving Boulevard/Golf Course Improvements.
Included in the civil engineering scope of work is to provide a drainage analysis for the
project and design an storm drain system to convey the flows to the Calabacillas
Arroyo.

This drainage report will analyze the hydrology assuming fully developed conditions and
provide a hydraulic analysis of a storm drain system to be constructed as part of the
project.

Il DRAINAGE AREA BOUNDARIES

The drainage basin boundary for the project is bounded by Chantilly on the east, the
right-of-way on the north and south sides of Irving Boulevard, several tracts of vacant
land at the southeast quadrant of the intersection of Golf Course and Irving Boulevard,
and the east and west sides of Golf Course Road. The drainage areas are shown on
Plates 1 and 2 contained in Appendix A of this report.

L. DRAINAGE BASIN CHARACTERISTICS
This report concerns itself only with developed conditions and the planned storm drain
system as the existing drainage conditions do not have an impact on the design of the

final facilities.

A. Drainage Basins

Irving Boulevard:

There is a grade break on Irving Boulevard near Green Street that creates two major
drainage basins for Irving Boulevard. These are the area west of Green Street and the
area east of Green Street. There are existing neighborhoods on each side of Irving
Boulevard along the length of the improvement with walls on the right-of-way line. This
report assumes that, due to the walls, the drainage in the backyards of the lots will not
get to the Irving Boulevard right-of-way but will remain on the lots.

East of Green Street:

The major drainage basin east of Green Street is from the break-line at Green Street
east to Chantilly Road. This basin drains to a proposed storm drain system in Irving
Boulevard and Chantilly Road that connects to an existing storm drain system in Bryan

1
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Road. The existing system is referred to as the Cactus Pointe system in this report. The
Cactus Pointe system discharges to the Calabacillas Arroyo.

Off-site drainage basins flow to the existing Cactus Pointe storm drain system to which
the proposed Irving Boulevard storm drain system connects. This system has to
accommodate the existing flows as well as the proposed flows from the Irving system.

West of Green Street:

The major drainage basin west of Green Street to Irving Boulevard is collected in the
proposed storm drain system via inlets. This new storm drain system connects to an
existing storm drain system at the intersection of Irving Boulevard and Golf Course
Road. The proposed system conveys flows to the Calabacillas Arroyo. There are four
undeveloped lots that drain to Irving Boulevard. These are designated as Basins E.2
and E.3 on the basin map. There are currently no development plans for the lots
designated as E.2. The basin E.3 is currently under design by Mark Goodwin and
Associates and is planned as a gas station and convenience store. Runoff from this
tract will drain directly into the planned storm drain system using a connector pipe that
will be constructed as part of this project. Basin E.2 will drain directly onto Irving
Boulevard and, for this analysis, it has been assumed that the lots are fully developed.

There are two major off-site basins that drain to the existing storm drain system in Irving
and Golf Course. These are the Paradise Greens, Unit || Subdivision at the southwest
quadrant of the intersection of Golf Course and Irving, the Arroyo Villas Apartments, and
the Eagle Ranch development at the northeast quadrant of the intersection. These
basins currently drain into the existing storm drain system that outfall to the Calabacillas
Arroyo and do not impact the drainage basin for the project. However, they do drain to
the existing storm drain system and this system has to accommodate the existing
developed conditions flows as well as the flows from the construction of the project and
flows from the developed lots within the project area.

Golf Course Road:

The portion of Golf Course Road in this project drains overland from approximately the
Bernalillo County line (just south of the Paradise Hills Golf Course) north to the
intersection of Irving Boulevard and Golf Course Road. The runoff is collected in the
proposed storm drain system via inlets just south of the intersection. The proposed
storm drain system connects to the existing storm drain system at the intersection of
Golf Course Road and Irving Boulevard. This existing system then conveys flows to the
Calabacillas Arroyo. There are no off-site drainage basins impacting the Golf Course
system.

The existing storm drain systems that the proposed storm drain systems connect to are
described in Section IV, Existing Drainage Facilities.

B. Existing Vegetation

Existing vegetation is relatively sparse throughout the area and consists of open-type
desert grassland (Drainage Basins E.1, E.2 and E.3). Under developed conditions, it is

3



anticipated that the area will be covered with hard impervious surfaces and various
types of landscaping.

C. Land Use

Developed condition land uses were determined from the proposed roadway
improvements and the potential development of the vacant lots. This report assumed
the roadway as 100% “D” and the vacant lots as 30% “B: and 70% “D”.

IV. EXISTING DRAINAGE FACILITIES

There are two existing storm drain systems to which the proposed storm drain will
connect. The proposed storm drain for Irving Boulevard west of Green Street will
connect to the Arroyo Villas Apartments system (contained in Appendix B). This system
was constructed to provide drainage for the Paradise Greens, Phase Il, Subdivision
(southwest quadrant), the Arroyo Villas Apartments (northwest quadrants), and the
Eagle Ranch Development (northeast quadrant). The existing system consists of pipes
ranging from 18-inch diameter to 42-inches in diameter at the outfall. The proposed
storm drain system in Irving Bouievard will connect to the existing system at MH #4. The
as-built drawings for this system are located in the pocket at the back of the report.

The proposed storm drain system for Irving Boulevard east of Green Street will connect
to the Cactus Pointe Subdivision storm drain (contained in Appendix C). This system
begins at the intersection of Chantilly Street and Bryan Road and consists of 18-inch
pipe up to 60-inch pipe at the outfall. The system winds through existing neighborhoods
and outfalls to the Calabacillas Arroyo. The proposed storm drain for Irving Boulevard
will connect to the existing storm drain at the beginning of the system at Bryan Street
just east of Chantilly.

V. HYDROLOGY

The hydrology for the project was deveioped using Section 22.2 Hydrology of the
Development Process Manual, Design Criteria for the City of Albuquerque, New Mexico.
The design storm is the 100-Year, 6-Hour storm. The procedure used for the analysis
was the Part A Procedure for 40-acre area and smaller drainage basins. The following
information was taken fro the DPM for the analysis:

Precipitation zone: 1
Peak discharge/acre: 2.03 cfs (land use B)
4.37 cfs (land use D)

Mapping for this study (shown on Plates 1 and 2) utilized the ortho-photography and
vector contour composite images (part of the Bernalillo County Digital Mapping). The
mapping was obtained from the Albuquerque Metropolitan Arroyo and Fiood Control
Authority (AMAFCA).

The drainage basins were determined based on two criteria: existing right-of-way and
anticipated or proposed patting actions. The basins for the roadway improvements are
4



taken to be the right-of-way of the road as the lots adjacent to the right-of-way will not
drain to the road and the land use was assumed to be 100% “D”. These basins are
designated as A, C, D, E and F.

The lots that are at the southeast quadrant of Irving Boulevard and Golf Course Road
were assumed to develop as 30% “B” and 70% “D”. The basin designated as B.3 is the
proposed gas station and convenience store that is currently being designed by Mark
Goodwin and Associates. This development will drain to an on-site system that will
connect to the proposed storm drain in Irving Boulevard. The other lots, designated as
B.1 and B.2 were assumed to overland flow to either Irving Boulevard or Golf Course
Road based on frontage, and the runoff is intercepted by the proposed system catch
basins.

The basin designations and hydrology calculations are as follows:

BASIN # TOTAL LANDUSE | LANDUSE Q00
AREA ‘D' AREA | 'B'AREA | FLOW

(acres) (acres) (acres) (cfs)

A1 0.77 0.616 0.154 3.00
A2 0.67 0.536 0.134 2.61
B 2.72 2.176 0.544 10.61
B2 222 1.776 0.444 8.66
B3 2.36 1.888 0.472 9.21
C1 1.98 1.584 0.396 7.73
C2 0.23 0.184 0.046 0.90
Cs3 0.78 0.624 0.156 3.04
C4 0.63 0.504 0.126 2.46
Cs 0.42 0.336 0.084 1.64
Cs 0.47 0.376 0.094 1.83
D 1.96 1.568 0.392 7.65
E1 0.52 0.416 0.104 2.03
E2 0.53 0.424 0.106 2.07
F1 0.11 0.088 0.022 0.43
F2 0.92 0.736 0.184 3.59
F3 0.84 0.672 0.168 3.28
F4 0.39 0.312 0.078 1.52
Fs 0.41 0.328 0.082 1.60
Total 18.93 15.14 3.79 73.86

VL. HYDRAULICS

The hydraulics of the proposed storm drain system are based on utilizing the foliowing
system parts:

e Streets which act as open channels to convey storm water runoff the drop
inlets.

e Underground piping which convey storm water runoff from the drop inlets to
the final outfall at the Calabacillas Arroyo.

5



Street capacities were determined using “Flow Master”, a computer program that
utilizes Manning’s Equation to determine hydraulic capacities of the roadways and the
interception capacity of the inlets. Hydraulic grade lines for storm drain pipes were
calculated using “Storm Cad”, a computer program used to perform hydraulic analyses
on storm drain pipe systems. “Storm Cad” utilizes Manning’s Equation for open channel
flow as well as pressunzed flow incorporating friction head loss and other minor head
losses within the storm drain system.

The results of the HGL calculations are shown in Appendix E and F and the hydraulic
capacity of the roads in Appendix G.

PROPOSED STORM DRAIN

Two storm drain systems are proposed for the project, the Irving/Golf Course system
and the Irving/Chantilly system. The plan-and-profile sheets for the proposed system is
contained in Appendix D.

Irving/Golf Course System:

This system consists of RCP storm drain ranging in size from 18-inch to 36-inch and
has two “legs”; one that proceeds up Irving Bouievard to the east from the existing MH 4
and one that proceeds south up Golf Course Road from the Irving Boulevard system at
Station 9+93.

The system for Irving Boulevard collects flows generated west of Green Street as well
as the on-site system from the future gas station/convenience store site. Catch basins
will be constructed along the length of the system to collect street flows. The HGL
analysis of the system shows that the system will function well and the HGL stays below
the road surface and in some instances, the HGL stays within the pipe.

The Golf Course “leg” begins at the manhole at Station 9+93 in the Irving system and
proceeds south up Golf Course for two pipe segments, each being 24-inch pipes. This
system collects street flows in catch basins prior to the intersection. The HGL analysis
of the system shows that the system will function well and the HGL stays below the road
surface.

Irving/Chantilly System:

This system consists of RCP storm drain ranging in size from 18-inch to 24-inch. The
system begins in Irving Boulevard at Station 29+04 and proceeds east to Chantilly. At
Chantilly, the system turns south to Bryan Street and then east again to connect to the
existing Cactus Pointe storm drain system. Catch basins will be constructed along the
length of the system in lrving Boulevard to collect street flows. No catch basins will be
constructed in Chantilly Street as they are not required. The flow that will be added to
the existing system due to the proposed improvements in Irving Boulevard is 22 cfs.
The proposed system and the existing system were analyzed to determine the effect of
the additional flows on the combined system. The HGL analysis shows that the existing
system cannot carry the additional flows from the proposed system due to an under-

6



sized storm drain for the first 95 feet of the existing system. This part of the existing
system would have to be up-sized to a 30-inch pipe to keep the HGL in the ground. The
HGL was re-calculated assuming that 22 cfs would get to the Cactus Pointe system
from the Irving system while 11 cfs of the historic flow to the Cactus Pointe system from
Bryan Avenue west of Chantilly would by-pass the system for the first two sets of catch
basins. If 11 cfs of street flow is intercepted by the Cactus Pointe system at Station
5+20, the combined system would operate with the HGL below the street surface in
Bryan Avenue and just above the street surface in Chantilly. Street flow calculations
show that the 11 cfs of by-pass will be 0.31 feet deep at the curb and will be confined
within the street section due to the street slopes (1.31 %) in that area (the street flow
calculation is contained in Appendix G). Therefore, it is economically not feasible to up-
size the existing system for only 95 feet when the by-pass flow can easily be
accommodated within the street and intercepted not far from the original interception
point.

VIl. REFERENCES

City of Albuquerque, July 1997, “Development Process Manual, Section 22.2,
Hydrology”.

Haestad Methods Inc., August 2000, “FlowMaster PE Version 6.0 Computer Software”.

Haestad Methods Inc., November 2000, “CulvertMaster Computer Software”.

Haestad Methods Inc., December 1999, “StormCad Computer Software”.



IR = IRVING BLVD STATIONING

IR 20+00 .18
GC = GOLF COURSE STATIONING

MH = MANHOLE DESIGNATIONS FOR EXISTING SYSTEM FROM PREVIOUS P & P DRAWINGS
P-22 = PIPE DESIGNATION BETWEEN MANHOLES

IR 18+21 P-19

IR 17+00

IR 13+12

IR 12+70

GC 10+12

IR 12+00

IR 10+57

IR 9+93

MH 6

IRVING/GOLF COURSE SYSTEM

Project Title: Irving/Golf Course Storm Drain Project Engineer: Smith Engineering Company

z:\civ_proj\600\599611\storm cad\irving.stm Smith Engineering StormCAD v1.5 [158]
01/12/03 10:51:10 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe | Upstream | Downstream | Length | Section | Capacity | Discharge | Average Upstream | Downstream | Constructed | Downstream | Downstream | Downstream | Downstream Downstream | Upstream | Upstream | Upstream | Upstream | Upstream | Upstream
Node Node (ft) Size (cfs) (cfs) Velocity Invert Invert Slope Cover Ground HGL Rim Sump Cover Depth Ground HGL Rim Sump
(fs) | Elevation | Elevation (ft/ft) (ft) Elevation (ft) Elevation Elevation () () Elevation (ft) Elevation [ Elevation
(ft) (ft) (f) (ft) (f) (f) (ft) (ft)

P-18 | IR 20+00 [IR 18+21 182.00| 18 inch 10.96 8.65 6.44 105.56 103.58 0.010879 .77 112.85 104.59 112.85 103.48 6.79 1.14 113.85 106.70 113.85 105.56
P-19 |IR 18+21 |IR 17+00 182.00( 18 inch 9.34 8.65 6.01 103.48 102.04 0.007912 7.46 111.00 103.18 111.00 101.94 7.87 1.14 112.85 104.62 112.85 103.48
P-20 (IR 17+00 |IR 15+06 194.00| 18 inch 18.58 8.65 5.45 101.94 95.87 0.031289 713 104.50 97.77 104.50 95.87 7.56 1.14 111.00 103.08 111.00 101.94
P-21 [IR 15+06 |IR 13+12 192.00 24 inch 53.82 22.82 12.22 95.87 85.00 0.056615 7.00 94.00 85.91 94.00 85.00 6.63 1.70 104.50 97.57 104.50 95.87
P-22 [IR 13+12 |[IR 12+70 42.00|30inch 60.04 2282 5.95 85.00 84.10 0.021429 6.40 93.00 86.22 93.00 84.10 6.50 1.63 94.00 86.63 94.00 85.00
P-23 IR 12+70 |IR 12+00 69.00 |30 inch 60.47 32.03 7.47 84.10 82.60 0.021739 5.90 91.00 84.78 91.00 82.60 6.40 1.93 93.00 86.03 93.00 84.10
P-11 [IR 12+00 |IR 10+57 141.00| 30 inch 58.62 33.68 8.04 82.60 79.72 0.020426 6.28 88.50 81.73 88.50 79.62 5.90 1.97 91.00 84.57 91.00 82.60
P9 [GC10+12|GC 11+12 82.00|24 inch 27.37 16.22 7.78 84.00 82.80 0.014634 5.20 90.00 83.92 90.00 82.59 9.00 1.45 95.00 85.45 95.00 84.00
P6 |MH6 MH 5 60.00|36 inch 134.50 93.00 13.27 78.62 76.18 0.040667 7.32 86.50 80.25 86.50 76.18 6.88 2.86 88.50 81.48 88.50 78.62
P-10 |IR 10+57 |IR 9+93 71.50 |36 inch 116.19 35.51 6.32 79.62 77.45 0.030350 6.55 87.00 80.16 87.00 77.35 5.88 1.94 88.50 81.56 88.50 79.62
P-8 |GC 11+12|IR 9+93 117.00| 24 inch 47.87 16.22 5.90 82.59 77.35 0.044786 7.65 87.00 80.16 87.00 77.35 541 1.45 90.00 84.04 90.00 82.59
P-5 |[MH5 MH 4 57.00| 36 inch 115.86 93.00 13.16 76.18 74.46 0.030175 7.54 85.00 79.14 85.00 74.21 7.32 4.07 86.50 80.25 86.50 76.18
P-7 [IR9+93 |MH4 82.80 |36 inch 124.17 51.73 8.03 77.35 74.48 0.034662 7.52 85.00 79.14 85.00 74.21 6.65 234 87.00 79.69 87.00 77.35
P-1 |[MH4 MH 3 196.00( 36 inch 153.48 144.73 22.10 74.21 63.83 0.052959 11.17 78.00 66.25 78.00 63.83 7.79 2.98 85.00 77.19]| 85.00 74.21
P2 |MH3 MH 2 335.00|36 inch 152.09 144.73 20.49 63.83 46.41 0.052000 8.59 58.00 49.88 58.00 46.41 1117 2.98 78.00 66.81 78.00 63.83
P-3 |[MH2 MH 1 126.00| 42 inch 246.92 207.73 21.62 46.41 38.82 0.060238 6.68 49.00 42.30 49.00 38.82 8.09 3.47 58.00 49.88 58.00 46.41
P4 [MH1 Outlet 67.00 (42 inch 269.84 222.93 2474 38.82 34.00 0.071940 -0.50 37.00 36.88 37.00 34.00 6.68 3.48 49.00 42.30 49.00 38.82

Project Title: Irving/Golf Course Storm Drain
z:\civ_proj\600\59961 1\storm cad\irving.stm

01/12/03 11:21:42 AM

Haestad Methods, Inc.

Smith Engineering
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Smith Engineering Company
StormCAD v1.5[158]

Page 1 of 1



IR 29+04 IR = IRVING BLVD STATIONING

P-12 CH = CHANTILLY STATIONING

P-7 = PIPE DESIGNATION BETWEEN MANHOLES

OUTLET = CONNECTION TO EXISTING CACTUS POINT STORM DRAIN

IR 31+00
P-1
IR 32+85

P-2

IR 33+48
P-3
IR 36+75
P-4
IR 40+00
P-5
IR 43+31

P-6

CH 1+61
P-7
CH 5+58
P-8
CH 5+69
P-27
Outlet

IRVING/CHANTILLY SYSTEM: FROM THE CONNECTION TO THE EXISTING CACTUS POINT SYSTEM
NORTH ON CHANTILLY AND WEST ON IRVING BLVD

Project Title: Irving Boulevard/Chantilly system Project Engineer: Smith Engineering Company
Z:\civ_proj\600\5996 1 1\storm cad\chantup.stm Smith Engineering StormCAD v1.5 [158]
01/12/03 11:47:36 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Project Title: Irving Boulevard/Chantilly system
z)\civ_proj\600\59961 1\storm cad\chantup.stm
01/15/03 03:53:01 PM
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Smith Engineering

37 Brookside Road Waterbury, CT 06708 USA
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Pipe | Upstream | Downstream | Length | Section | Capacity | Discharge | Average | Upstream | Downstream | Constructed | Downstream | Downstream | Downstream | Downstream | Downstream | Upstream | Upstream | Upstream | Upstream | Upstream | Upstream
Node Node (ft) Size (cfs) (cfs) Velocity Invert Invert Slope Cover Ground HGL Rim Sump Cover Depth Ground HGL Rim Sump
(fs) | Elevation | Elevation (ftAft) (ft) Elevation (ft) Elevation Elevation (ft) (ft) Elevation (ft) Elevation | Elevation
M () M (M U (ft) U] (ft)
P-12 | IR 29+04 | IR 31+00 199.00} 18 inch 14.87 7.64 5.36| 101.60 97.61 0.020050 7.32 106.43 98.81 106.43 97.61 6.40 1.07] 109.50} 102.67{ 109.50 101.60
P-1 IR 31+00 | IR 32+85 188.00} 18 inch 14.43 7.64 5.10 97.61 94.06| 0.018883 5.27 100.83 95.42 100.83 94.06 7.32 1.07] 106.43 98.68| 106.43 97.61
P-2 |IR 32+85 |IR 33+48 65.00( 18 inch 14.33 9.66 6.32 94.06 92.85| 0.018615 4.36 98.71 94.07 98.71 92.85 527 1.20( 100.83 95.26] 100.83 94.06
P-3 IR 33+48 | IR 36+75 327.00¢ 24 inch 46.97 9.66 5.04 92.85 78.75) 0.043119 6.20 86.95 80.00 86.95 78.75 3.86 1.11 98.71 93.96 98.71 92.85
P-4 |IR 36+75 | IR 40+00 325.00( 24 inch 47.12 9.66 4.31 78.75 6465 0.043385 6.11|Achel 72.76 66.46 E 72.76 64.65 6.20 1.11 86.95 79.86 86.95 78.75
P-5 [IR40+00 |IR 43+31 332.00( 24 inch 38.57 19.05 6.63 64.65 55.00] 0.029066 8.67|60.57 65.67 61.64 [0 b? 65.67 55.00 6.11 1.57 pem72.76 66.22 \\W 72.76 64.65
P-6 |[IR43+31 |CH 1+61 70.00| 24 inch 2418 22,14 7.05 55.00 54.20| 0.011429 7.55|58.7563.75 60.73[5B.75 63.75 54.20 8.67 6.400¢7 65.67 61.40 [Lo4765.67 | 55.00
P-7 |CH1+61 |CH 5+58 398.00( 24 inch 18.97 2214 7.05 54.20 51.40| 0.007035 7.60]g,,00 61.00 56.69 1500 61.00 51.40 7.55 6.301R,7563.75 60.50 [58.75%63.75 54.20
P-8 |CH5+58 |CH 5+69 64.00|24 inch 19.99 22.14 7.05 51.40 50.90| 0.007813 7.15|5%,0960.05 55.84 |46, o= 60.05 50.90 7.60 5.06|.0061.00 56.46 [50°61.00 51.40
P-27 | CH 5+69 | Outlet 64.00| 24 inch 13.56 2214 7.05 50.90 50.67| 0.003594 233 55.00 55.00 55.00 50.67 715 4.71|g,6060.05 55.61554°60.05 50.90
— [+61 CHSTSR
. EsR MANHoLge AT TR A3+3| OH ;
Nere . -/ atod EcvAnoss F

Project Engineer. Smith Engineering Company
StormCAD v1.5 [158]
Page 1 of 1



THE PROPOSED IRVING/CHANTILLY SYSTEM CONNECTS TO THE EXISTING
CACTUS POINT SYSTEM AT STA. 2+03.3

Outlet
P-26

Sta 5+69.74 Cactus Point
P-25

Sta 5+09.74 Cactus Point

Sta 3+74.56 Cactus Point

Sta 2+03.3 Cactus Point
Sta 2+79.60 Cactus point

Sta 11+52.49 Cactus Point

P-17

Sta 2+98.42 Cactus Point

Sta 5+20.36 Cactus Point
P-18

Sta 9+26 Cactus Point

EXISTING CACTUS POINT SYSTEM

Project Titte: lrving Boulevard/Chantilly system Project Engineer: Smith Engineering Company
Z:\civ_proj\600\5996 1 1\storm cad\chantdn.stm Smith Engineering StormCAD v1.5 [158]
01/12/03 11:52:25 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Combined Pipe/Node Report

Pipe Upstream Downstream Length | Section | Capacity | Discharge | Average | Upstream | Downstream | Constructed | Downstream | Downstream | Downstream | Downstream | Downstream | Upstream | Upstream | Upstream | Upstream | Upstream | Upstream
Node Node (ft) Size (cfs) (cfs) Velocity | Invert Invert Slope Cover Ground HGL Rim Sump Cover Depth Ground HGL Rim Sump
(ft/s) | Elevation | Elevation (fft) (ft) Elevation (ft) Elevation Elevation (ft) (ft) Elevation (ft) Elevation | Elevation
(ft) (ft) (ft) (Y] (f) () (ft) (ft)

P-14 1Sta 2+03.3 Cactus Point | Sta 2+98.42 Cactus Point | 95.00{24 inch 47.85 50.00 16.92 1560.67 146.42 0.044737 4.58 153.00 150.56 1563.00 146.42 233 4.53 155.00 165.20 155.00 150.67
P-23 | Sta 2+98.42 Cactus Point | Sta 5+20.36 Cactus Point | 232.00|30 inch 83.65 87.40 17.80 146.42 136.77 0.041595 273 142.00 139.53 142.00 136.28 4.08 3.64 153.00 150.06 163.00 146.42
P-24 | Sta 5+20.36 Cactus Point | Sta 9+26 Cactus Point 395.00| 36 inch 119.35 103.60 16.90 136.28 123.63 0.032025 4,37 131.00 125.79 131.00 122.83 272 2.91 142.00 139.19 142.00 136.28
P-16 | Sta 9+26 Cactus Point Sta 3+74.56 Cactus Point | 285.00|48 inch 181.09 154.60 14.43 122.83 118.30 0.015895 3.70 126.00 121.18 126.00 118.30 417 3.63 131.00 126.46 131.00 122.83
P-17 | Sta 3+74.56 Cactus Point | Sta 11+52.49 Cactus voj 135.00| 48 inch 180.84 154.60 12.81 118.30 116.16 0.015852 2.84 123.00 119.87 123.00 116.07 3.70 3.63 126.00 121.93 126.00 118.30
P-18 | Sta 11+52.49 Cactus Poin{ I-22 172.00{48 inch 175.58 184.90 16.32 116.07 113.50 0.014942 3.50 121.00 117.06 121.00 113.00 2.93 3.80 123.00 119.87 123.00 116.07
P-19 122 Sta 2+79.60 Cactus point | 184.00| 48 inch 562.41 208.90 16.71 113.30 85.09 0.153315 14.91 104.00 89.66 104.00 85.09 3.70 3.87 121.00 117.17 121.00 113.00
P-20 [Sta 2+79.60 Cactus point | Sta 5+09.74 Cactus Point | 227.00| 60 inch 271.66 275.90 15.15 85.09 82.62 0.010881 12.38 100.00 86.83 100.00 82.62 13.91 4.57 104.00 89.66 104.00 85.09
P-25 | Sta 5+09.74 Cactus Point | Sta 5+69.74 Cactus Point | 62.00] 60 inch 600.10 275.90 20.58 82.62 71.40 0.180968 1.60 78.00 74.02 78.00 71.40 12.38 4.57 100.00 87.19 100.00 82.62
P-26 | Sta 5+69.74 Cactus Point | Outlet 40.00{ 60 inch 263.91 275.90 14.91 71.40 70.00 0.035000 0.00 75.00 74.37 75.00 70.00 1.60 4.57 78.00 75.97 78.00 71.40

Project Title: Irving Boulevard/Chantilly system
Z:\civ_proj\600\59961 1\storm cad\chantdn.stm
01/12/03 11:57:27 AM

Haestad Methods, Inc.

Smith Engineering

37 Brookside Road Woaterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Smith Engineering Company

StormCAD v1.5 [158]
Page 1 of 1



Worksheet for Irregular Channel

Project Description

Worksheet

Worksheet Bryan Street

Flow Element Irregular Channel
Method Manning's Formuie
Solve For Channel Depth
Input Data

Slope 0.013300 fi/ft

Discharge 11.00 cfs

Options

Current Roughness Method

Improved Lotter's Method

Open Channel Weighting Metho Improved Lotter's Method
Horton's Method

Closed Channel Weighting Meth

Results
Mannings Coefficient 0.017
Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0.83
Flow Area 3.8 ft2
Wetted Perimeter 2538 ft
Top Width 24.84 ft
Actual Depth 0.31 ft
Critical Elevation 0.34 ft
Critical Slope 0.007810 ft/ft
Velocity 2.86 ft/s
Velocity Head 0.13 ft
Specific Energy 0.44 ft
Froude Number 1.28
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station Coefficient

0+00 0+42 0.017

Natural Channel Points

Station Elevation
(ft) (ft)
0+00 0.83
0+05 0.67
0+05 0.00
0+21 0.40
0+37 0.00
0+37 0.67
0+42 0.83

z:\._\street flows\bryan street.fm2
01/15/03 03:37:21 PM

© Haestad Methods, Inc.

Smith Engineering Company

Project Engineer: Smith Engineering Company

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.0 [614b)
Page 1 of 1



Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet Bryan Street

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Slope 0.013300 ft/ft
Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0.83
Discharge 11.00 cfs
ey a— -

0+00 0+05 0+10 0+15 0+20 0+25 0+30 0+35 0+40 0+45

vi2.0\
H:A

NTS

Project Engineer: Smith Engineering Company
z:\..\street flows\bryan street.fm2 Smith Engineering Company FlowMaster v6.0 [614b]

01/15/03 03:36:57 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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IN THE SECTIONS SHALL BE AS CLOSE
AS POSSIBLE TO VERTICAL WITHOUT HAND-TRIMMING.

C. ALL PORTIONS ON THE UNDERSIDE OF THE DROP
STRUCTURE DO NOY REQUIRE STEPS AND CAN BE
BUILY ON A SLOPE.

1= =z
o < =
5+25.18, 57.40°LT. _ } NOTE: S 1EZ TP E
o a a0 S 7 1. SOIL CEMENT SHALL BE CONSTRUCTED IN . e W3o |
INFIELD JOINT oo o o e} -ACCORDANCE WITH THE PROVISIONS OF - 1= SEE
NV. 5071.4 " 'SECTION 625 SOIL CEMENT (ADDED SECTION) - X 1o B Y
. o . S " AYAILABLE FROM THE ENGINEER. .~ - N N AWEL L
+STA. 5+86.05. 33.84°LT. . L 2. SEEDING MIX AND METHOD OF PLACEMENT A t} =
. S o : © - SHALL BE APPROVED BY AMAFCA'S FIELD o = wlgl
- _ : -ENGINEER. NO STRAW IS TO BE APPLIED T1E SLOPE 12 ol o
XTENT OF WO OSLOPE. 0 e .10 EXISTING qD~ & ‘
JEXCAVATION ' —_ o ;segg EXCAVATED ENCASE IN CONCRETE DIAPER  |¢n) 1.8 .
D REVEGETATION SOIL CEMENT OR 6°THICK X 18“WIDE i< 18R
S CONCRETE CRADDLE , : 111
" TA. §018.55 - -AROUND 60" CMP , o g L E"‘; ’
¥ 1SOIL CEMENT STRUCTURE ) T -) S auay Prove ok NFRLEEEE
. ISEE SECTION A-A THIS SHEET 5070 AT T y ol 2 8 of 5|2
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ENGINEER

AT CONTRACTORS OPTION, 2000 PSI CONCRETE
MAY BE SUBSTITUTED FOR SOIL CEMENT REPLACEMENT

QUTSIDE FACE SHALL BE FORMED WITH THIS OPTION.

OPTIONAL SOIL CEMENT

s

EXISTING GRADE ‘\

OR 2000 PS1 CONCRETE.
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SECTION B-B

NO SCALE

I, David C. Clausen, New Mexico Registered Land Surveyor No. 6547, do hezeby
certify the the as-built int ion shown h is the result of a field
under my direct surpervision, and that the same is

survey performed by
true and correct.

David €. Clausan N.M.L.S. # 6547

DATE _3/94
DATE _9/94
L DATE _9/94
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DR-
DESERT VIEM
SEE THIS SHEFT

" BRYAN AVE.
SEE THIS SHEET

STA 9¢35.62 CL. BRYAN AVE.=
0.00 DESERT VIEW DRIVE

STA 9435.62 CL. BRYAN AVE.=

\

1+00.00 DESERT VIEW CRIVE

PRAIRIE HILL PL.
NO STORM DRAIN

38 37

STA 1+69.89, 10°RT}
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NOTES

1. THE CONTRACTOR SHALL FIELD
VERIFY ALL EXISTING  UTILITY
LOCATIONS AND NOTIFY THE ENGINEER
IMMEDIATELY OF ANY DISCREPANCIES.

2. ALL CURB RETURN RADII SHALL BE
25 10 FACE OF CURB UNLESS
OTHERWISE SPECIFIED.

3. ALL CURVE DATA AND DIMENSIONS
REFER 10 FACE OF CURB UNLESS
OTHERWISE SPECIFIED.

4. GRADE ELEVATIONS. WHERE NOTED.
ARE FOR TOP OF STANDARD CURB UNLESS
OTHERWISE SPECIFIED.

5. CONTRACTOR IS TO INSTALL A
4%x4"x8" POST AND EMD AT THE END OF
EACH SANITARY SEWER SERVICE. g

6. CONTRACTOR IS RESPONSIBLE FOR
REPAIR AND/OR REPLACEMENT OF ALL
U{légfv CONDUITS  AND  EXISTING
LINES.

7. ANY ADDITIONAL GRADING REQUIRED
10 MATCH PROPOSED STREET GRADES
??2;; BE INCIDENTAL 71O  PAVING

8. CONTRACTGR SHALL PROVIDE THE
INSPECTORS. (CITY AND PRIVATE) WITH
THE PROPOSED HYDROSTATIC TESTING
PLAN. THE PLAN MUST BE APPROVED
BEFORE TESTING OPERATIONS BEGIN.

9. CONTRACTOR SHALL PARK EQUIPMENT
AND VEHICLES AS NOT TO INTERFERE
VITH NORMAL ACTIVITIES OF RESIDENTS
OR OTHER CONTRACTORS ON SITE.

10. ANY DAMAGE TO THE EXISTING
FACILITIES (CURB  AND  GUTTER.
PAVEMENT. CONDUITS.  LANDSCAPING.
UTILITY LINES. ETC.) DURING
CONSTRUCTION  SHALL BE REPLACED
AT THE CONTRACTORS EXPENSE.

i1. REMOVAL OF THE EXISTING
CHURB AND GUTTER SHALL BE AS
PER COA STD. DWG. 2415 (SAWCUT
ONLY) . . :

12. WHEEL CHAIR RAMPS SHALL BE
CONSTRUCTED PRIOR TO ACCEPTANCE OF
CURB AND GUTTER.
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STA 19+10.27
25 LT

BUILD 6 DIA.
TYPE 'E’ MH
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MH-5
STA 19+97.63
28.86" LT
BUILD 6' DIA.
TYPE 'E MH
SEE CONTINUATION
SH. 11

20+00

MATCH LINE

BUILD S85LF 36" DIA.
CL.#ii RCP STORM DRAIN
FOR FUTURE EXTENSION
B8Y DEVELOPER OF
PARADISE GREENS UNIT i,
PLACE 3/4" PLYWOOD
COVER AT END OF PIPE
AND SET ELECTRONIC
MARKER DISK 6" ABOVE
END OF PIPE. :

IRVING BLVD. STORM DRAIN

REMOVE & REPLACE
107 SY AC PAVEMENT
AND 48 LF OF CURB &
GUTTER (€"x24")
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BBl TRE 601
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/ RlM»@&-ﬁé 05.58
//
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RiM=88:22 88.22
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EXISTNG GROUND

, 310.27 LF OF 24" CL #l RCP CL W RCP
$=0.0567 FT/FT $=0.0588 FT/FT $=0.025 FT/FT
Q=7.4 CFS

Q=93 CFS

58.5 LF OF 36"
Cl. il RCP

" RiM=86:68- 86.54

RerocarTep MH-5

$=0.020 FT/FT
Q=82 CFS

36" LATERAL

2 345878 9401192131415
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ELEV. = 5213.83
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ISAACSON & ARFMAN, PA.
Bugtasoring 4
188 Monveo Sivest NA.

TIUNS.OvCany  VEW 2 8/22/94

vy

oAE  6/94
DATE 6/94
pATE  6/94

REMARKS

REVISIONS
DESIGN

ANW
TOl

12595 Shortaned Aerodise Graens kaitws) 70/
TO4

CiTY OF ALBUQUERQUE

_ PUBLIC WORKS DEPARTMENT

ENGINEERING GROUP

ARROYO VILLAS APARTMENTS
IRVING BLVD. STORM DRAIN

ENGINEER | DATE | APPROVALS | ENGINEER | DATE

JORC CHAIRMAN
TRANSPORTATION

a4 IWATER

o)
=

EGCEIVL

/
NO. | DATE!

DESIGNED - BY
ORAWN BY
CHECKED 8Y

JAN 1 6 2003

HYDROLOGY _SECTION

S |WASTE WATER

o

og!

|

0
+ TO PARADISE
& GREENS 1l
Q” ~ : :
........................................................... om0 e -
OR . :
e % , :
. -
3 s : -
e e e i e .',‘33;. LY s N T PIeet! RTINS
L N AL : o t°§
z3 . zz3 elizz3 N ©
: P 1 [}
Uzz | 222 7222 z 2
18+00 20400

812

IS,

POV

i

MAP NO. SHEE




"
h¥
5 . .
) Z
% el ol el e 8 ¢
SRR R R
< =
. = o o
o o o Q Q o & S
o) o o S S S S S o S W
o o o ¥ e ¥ + + + @ 3
+ + + o - o~ 2] < 0 < ! =
~ o© [+ - - - ~— - - ~= b %
| d >
Sl h g
S 5 Bl » i
el sleal 8l 117
4t § ! gg § g
5 8z g E g: ¥|¢
MH-8
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" A 2ad
24" STORM DRAIN <
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No. O (in) (F 1) (FT/FT) 2 §
fos)
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z . 2| |3
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CONNECTOR PIPE FOR Slo
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£. END OF PIPE AND S 2| |m
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x
A
o
z
IRVING BLVD. STORM DRAIN SCALES:
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