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PURPOSE OF REVISED REPORT

The purpose of this drainage report is to present historic and. proposed drainage conditions for
the area pertaining to this site to obtain preliminary and final plat approval. This report has been
slightly revised and expanded from the preliminary report submitted with the County Subdivision
Package to provide greater detail and additional calculations.

METHODOLOGIES

Site conditions will be analyzed for a 10-year and 100-year, 6-hour storm in accordance with the
County of Bernalillo Drainage Ordinance and the City of Albuguerque proposed revisions to
Section 22.2, Hydrology of the Development Process Manual (DPM), August 1991.

SITE DESCRIPTION AND CHARACTERISTICS

The site, Sandia Heights South, Units 21 and 22, is located on the southwest corner of Tramway
Boulevard and San Rafael. The approximately 13.5 acre site proposes to be developed into 86
lots of single family dwelling units. The main road is oriented north/south through the site and
will provide access from Tennyson Street. Tennyson Street provides the west boundary of the
site and intersects San Rafael. San Rafael provides the north boundary of the site and intersects
with Tramway Boulevard. Tramway Boulevard provides the east boundary of the site and is
currently concluding reconstruction. We have coordinated the grading and drainage concepts of
this plan with Tramway’s concluding reconstruction.

The site area is currently vacant and consist of southwest desert vegetation. Site soils are
classified by the SCS'’s "Soil Survey of Bernalillo County" as those within the Embudo-Tijeras
Complex and Tijeras gravelly fine sandy loam, which consist of gravely sandy loam with medium
to moderate runoff (class B) and the hazard of water erosion is moderate. The site is not located
in a FEMA Floodway.

EXISTING HYDROLOGIC AND SITE DRAINAGE CONDITIONS

Existing site drainage is limited to that generated within the boundaries of the property being
studied as well as three smali offsite watersheds located at the eastern proposed property
boundary and the recent reconstructed edge of pavement on Tramway Boulevard. An offsite
watershed north of the proposed property boundary, in San Rafael right-of-way, contributes no
flow to existing onsite watersheds but drains to a natural channel on the west side of Tennyson.

Two 24" diameter CMP’s are currently placed across Tennyson Street just south of San Rafael.
Currently, Basins A, B, and Offsite Basin 2 discharge approximately 5 cfs in a 10-year and 10 cfs
in a 100-year 6-hour storm event into the culverts. This discharge, together with Offsite Basin 1,
discharge approximately 7 cfs in a 10 year and 13 cfs in a 100-year 6-hour storm event into the
existing natural arroyo west of Tennyson(note that these values do not include discharge that
flowed to the existing CMP’s from the east side of Tramway before reconstruction of Tramway
Boulevard). Please refer to the enclosed sheet entitled "Existing Drainage Conditions.



The center portion of the undeveloped site (Basins C, D, E, F) and offsite Basin 3 generate
approximately 8 cfs in the 10-year storm event and 20 cfs in the 100-year storm event and
discharge to Tennyson Street and then westerly to vacant lands. Basin hydrology data and
calculations may be found in Appendix A of this report.

The southerly site basins, Basins G, H,and Offsite Basin 4, drain directly to the Arroyo del Pino
with total flows of 2.11 cfs and 4.38 cfs in the 10-year and 100-year storm events, respectively.

PROPOSED (DEVELOPED) HYDROLOGIC AND HYDRAULIC CONDITIONS

Please refer to the Proposed Terrain Management and Grading/Drainage Plan enclosed with this
report.

in most cases, runoff from each residential lot will be collected in the public street and drained
to the Tennyson access intersections at Del Rey and Santa Monica, where most of the flows are
collected into drop inlets. The north Tennyson access intersection at Del Rey provides two inlets
that collect and conveys a portion of the runoff (10 cfs) to the existing two 24" diameter CMP’s,
which in-turn discharge into the existing arroyo. According to the County of Bernalillo drainage
files and Michael E. Beyer PE, the CMP’s are allowed to carry an ultimate developed flow rate
of 37.3 cfs(memo dated 3/09/92, Case No.: BP-91-393, Zone Map No.: D-22). ‘

The residual flow (6.84 cfs) that bypasses the drop inlets at the north Tennyson access
intersection (Del Rey) will, together with any flow from Tennyson Street itself, be collected in drop
inlets located along the sag of Tennyson Street(approximately the same location as the two
existing culverts). The southern Tennyson access intersection at Santa Monica provides three
inlets that convey a collected portion of runoff (18 cfs) to a storm drain, which in-turn discharges
to the Tramway/Arroyo del Pino crossing structure, south of the site. The residual flow (12.82 cfs)
not collected in the drop inlets along the south Tennyson access intersection will, together with
any direct flow from Tennyson Street, be substantially collected in drop inlets located in the
Tennyson Street/San Antonio Drive intersection. This flow will then be discharged into the Arroyo
del Pino via the proposed storm drain. Basin hydrology data and calculations may be found in
the Appendix of this report. ‘

LOT DRAINAGE

The lots along Tennyson Street will collect most of their drainage in a 2 ft wide, private V-Notch
Ribbon Channel, located along the backyard privacy wall, which will then convey the runoff across
property lines into a designated lot containing a Type 'D’ drop inlet. The inlet will then convey
the runoff to a sidewalk culvert onto Tennyson.

Three residential lots (Lot's 1, 2, 3) in the northeast section of the proposed Basin B will also
drain much of their lot drainage (0.938 cfs) to a 2 ft wide, private V-Notch Ribbon Channel located
along the backyard privacy wall. The channel will collect the runoff and convey it to the proposed
roadway located north of the residential lots in question.

All remaining lots will drain to the street located directly in front of the lot.



STREET CAPACITY

Where shown on the plan, streets will carry flow to the proposed storm drain systems. Mountable
curb will be used whenever flows will remain below the top of curb. Standard curb will be used
where flows exceed the capacity of mountable curb. Please refer to Table 2 and the enclosed
Grading/Drainage Plan. '

In accordance with the Ordinance, 10-year event storm flows in Tennyson will remain at or below
a depth of 0.5 feet. Storms larger than the 10-year event will be permitted to flow at a depth equal
to the top of curb.

Intersections were also analyzed for adverse hydraulic jumps in the flow. All intersections are
shown to contain flow within the curbs. Please refer to Table 1 for reference.

PROPOSED STORM DRAIN EXTENSION TO PINO ARROYO

As stated in previous sections, existing undeveloped site drainage flows substantially in a westerly
direction, i.e., across Tennyson onto partially developed lands. The southern portion of the site
drains directly to the Pino Arroyo. In accordance with County Drainage Ordinance Policy that
requires discharge be restricted to meet downstream limitations, a storm drain system is proposed
to collect and discharge the bulk of the site flow away from the mostly undeveloped lands west
of Tennyson. The storm drain system, involving storm drain pipe sizes of 21", 24" and 42" RCP,
will extend in Tennyson from Santa Monica Avenue to San Antonio, then east in an easement to
Tramway right-of-way, and then south to the outlet wingwall of the Pino Arroyo/Tramway Crossing
structure. Please refer to the enclosed preliminary storm drain plan sheet. The plan identifies the
pipe flows and hydraulic grades proposed in the system. Calculations are found in the Appendix
of this report. The system will outlet by direct connection to the north concrete wingwall of the
Tramway crossing structure (5-10'x10" box culverts) at the Pino Arroyo. Discharge from this
structure than drains to the Pino/Tramway dam, west of Tramway Boulevard.

The system alignment using Tramway Boulevard right-of-way, rather than proceeding southerly
out of the San Antonio/Tennyson intersection, was selected out of necessity. This necessity arises
from the current ownership of the property south of the mentioned intersection. Resolution Trust
Corporation (RTC) currently controls this property and has had past drainage difficulties and
differences of opinion with the County regarding this area. As no easement currently exists, it is
considered improbable that an easement at this time could be obtained from RTC.

The only foreseen difficulty with the selected Tramway alignment is the presence of PNM
transmission poles and anchor wires. However, ongoing talks with PNM’'s Mr. Blake Forbes
appear to have solutions available for this difficulty by relocation of the anchors.

The alignment was discussed at the County Review Committee with no adverse comment.

The system was designed for pressure flow since little pipe slope is available. Accordingly, a
selection of a beginning water surface elevation at the Pino Arroyo box culvert is necessary. An
elevation of 6014 was selected which corresponds to the estimated normal depth of flow in the
box culvert during the 100-year storm event, approximately four feet. The selection is considered
reasonable and conservative since it is anticipated that the peak flow of the Pino Arroyo drainage
basin system will occur significantly after the passage of the peak flow from the Units 21 and 22



storm drain system. The use of the four foot depth also nearly corresponds to the soffit of the 42"
pipe exiting at the wingwall of the box culvert.

CONCLUSION

This report has presented a drainage management plan for the proposed Sandia Heights South
Unit 21 & 22 Subdivision. The plan provides safe and adequate drainage protection for the
- proposed development. It is recommended that this plan be approved as requested.
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APPENDIX A

EXISTING SITE CONDITIONS HYDROLOGY
PROPOSED CONDITIONS HYDROLOGY
STREET CAPACITY CHARTS
STORM SYSTEM HYDRAULIC CALCULATIONS
BACKYARD CHANNEL AND INLET DESIGN
CATCH BASIN DESIGN
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STREET CAPACITY CHARTS

TYPICAL STREET CROSS-SECTIONS AND GRADES
STREET CAPACITY ANALYSIS TABLES
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SANDIA HEIGHTS SOUTH UNIT 21 - 50°
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SANDIA HEIGHTS SOUTH UNIT 21 - 46' R/W; 32 F/F; SLOPE = 2.48¢
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SANDIA HEIGHTS SOUTH UNIT 21 - 50'

MANNING'S N =

POINT DIST ELEV
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32.00
FLOW TOP
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(FPS)

1.9 6.7
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5.7 31.9
7.1 31.9
8.3 31.9
9.4 32.0
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SANDIA HEIGHTS SOUTH UNIT 21 - 50’ R/W; 32 F/F; SLOPE=0.5%
MANNING'S N = .0170 SLOPE = .0050
POINT DIST ELEV POINT DIST ELEV POINT DIST
1 0.00 0.67 -3 31.90 0.96
2 0.10 0.00 4 32.00 1.63
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
(FT) (SQ FT) (CFS) (FT) (FPS)
0.067 0.067 0.1 0.0 2.3 0.6 2.2
0.134 0.134 0.3 0.3 4.6 1.0 4.5
0.201 0.201 0.7 0.9 6.9 1.3 6.7
0.268 0.268 1.2 1.9 9.2 1.6 8.9
0.335 0.335 1.9 3.4 11.4 1.8 11.1
0.402 0.402 2.7 5.6 13.7 2.1 13.4
0.469 0.469 3.7 8.5 16.0 2.3 15.6
0.536 0.536 4.8 12.1 18.3 2.5 17.8
0.603 0.603 6.0 16.5 20.6 2.7 20.1
0.670 0.670 7.5 21.9 22.9 2.9 22.3
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SANDIA HEIGHTS SOUTH UNIT 21 - 50’ R/W; 32 F/F; SLOPE=0.87%

MANNING’S N = ,0170 SLOPE = .0087
,,,,,,, POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.67 3 31.90 0.96
2 0.10 0.00 4 32.00 1.63
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
(SQ FT) (CFS) (FT) (FPS)
- 3 0.1 0.1 2.3 0.8 2.2
0. 0.3 0.4 4.6 1.3 4.5
0. 0.7 1.2 6.9 1.7 6.7
) 0. 1.2 2.5 9.2 2.1 8.9
0 1.9 4.5 11.4 2.4 11.1
0/ 4 2.7 7.4 13.7 2.7 13.4
O\ 5 3.7 11.2 16.0 3.0 15.6
” 0N\S 4.8 15.9 18.3 3.3 17.8
0. 6.0 21.8 20.6 3.6 20.1
0.7 7.5 28.9 22.9 3.9 22.3
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SANDIA HEIGHTS SOUTH UNIT 21 - 50’
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SANDIA HEIGHTS SOUTH UNIT 21 - 2%" R/W; 32 F/F; SLOPE=3.7%

MANNING'S N = ,0170 SLOPE = .0370
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
- 1 0.00 0.67 3 16.00 0.32 5 32.00 0.67
2 0.10 0.00 4 31.90 0.00
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
(FT) (sQ FT) (CFS) (FT) (FPS)
""" .1 0.2 0.4 - 6.8 1.7 6.7
03 0.9 2.5 13.6 2.7 13.4
0. . 2.0 7.2 20.4 3.6 20.0
0. . 3.6 15.6 27.2 4.4 26.7
0. . 5.6 29.0 32.5 5.2 31.9
0. 4 7.7 49.7 32.6 6.4 31.9
0 .5 9.9 74.5 32.8 7.6 31.9
- 04 .5 12.0 103.0 32.9 8.6 32.0
Ol .6 14.1 135.1 33.0 9.6 32.0
0 037 16.3 170.4 33.2 10.5 32.0




STORM SYSTEM HYDRAULIC CALCULATIONS

HYDRAULIC GRADE LINE TABLE
DETERMINATION OF WATER SUFACE LEVEL @ ARROYO DEL PINO
DEPTH OF FLOW CALCLATIONS ALONG TENNYSON - 10 YR 6 HR STORM
INLET DETERMINATION FOR 10 YR 6 HR STORM
GRATE CAPACITY OF INLETS @ TENNYSON INTERSECTIONS
WEIR ANALYSIS OF TENNYSON STREET FROM 100 YR 6 HR STORM
OPEN CHANNEL ANALYSIS TABLE OF TENNYSON @ 0.318% GRADE
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““““ CBC ANALYSIS - $To2t DeaN BWIT 10To WINGWML 0F court AEROY0 s

MANNING'S N = .0170 SLOPE = .0318 SEE BNUsse_ P § ProFie
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 10.00 3 10.00 0.00
2 0.01 0.00 4 10.01 10.00
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
nnnnnn INC AREA RATE PER VEL WID
(FT) (sQ FT) (CFS) (FT) (FPS):
0.5 : 0.5 5.0 46 .0 11.0 9.2 10.0
1.0 1.0 10.0 137.9 12.0 13.8 10.0
= 1.5 1.5 15.0 257.0 13.0 17.1 10.0
, 2.0 2.0 20.0 395.,1 14.0 19.8 10.0
29% 2.5 2.5 25.0 8 547.4 15.0 21.9 10.0
,,,,,, <7370 3.0 30.0 <& 710.5 16.0 23.7 10.0
3.5 3.5 35.0 882.3 17.0 25.2 10.0
l®4* 4.0 4.0 40.0 % 1061.1 - 18.0 26.5 10.0
. 4.5 4.5 45.0 cfks 1245.6 19.0 27.7 10.0
5.0 5.0 50.0 1434.9 20.0 28.7 10.0
5.5 5.5 55.0 1628.2 21.0 29.6 10.0
6.0 6.0 60.0 1825.0 22.0 30.4 10.0
i 6.5 6.5 65.0 2024.7 23.0 31.2 10.0
7.0 7.0 70.0 2226.9 24.0 31.8 10.0
7.5 7.5 75.0 2431.4 25.0 32.4 10.0
8.0 8.0 80.0 2637.9 26.0 33.0 10.0
8.5 8.5 85.0 2846.0 27.0 33.5 10.0
9.0 9.0 90.0 3055.7 28.0 34.0 10.0
9.5 9.5 95.0 3266.8 29.0 34.4 10.0
B 10.0 10.0 100.0 3479.1 30.0 34.8 10.0
t t
{ PDPZLQL_, Oﬁ A 5 &ki&i(__ 10 %1 O X720 cel
decuma (reese ¥ B)
' &
J\cl@?\’( OP Weree \\ HQL \'\EAQ(":TQ-" L = 8' e lNcoM\Mq
24y, 8L = 4 £t (fope Nene 0pz

( N\oneLERD A Openy C\WN”QLS ewe @=281 s |t Pee Craom Trrmway

ran ina. 7 Fr?_;c yf— \f

Q<1019 10"y (o' oy V

alvory

Dae Dectecas Errewsa (AL Wee Treen Fom NS Lo
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HGL ANALYSIS ON MAINLINE STORM DRAIN - [BETWEEN MENKHOLE. #3 AMD B2
VVVV CULVERT RATING TABLE Cee PP gHerT

24. INCH DIAMETER PIPE

i e A i 5

N = 0.01300 INCREMENT = 1.00 SLOPE = 0.02200 |
FLOW DEPTH FLOW AREA DISCHARGE VELOCITY
(IN) (SQ FT) (CFS) (FPS)
1.00000 0.04479 0.10911 2.43623
- 2.00000 0.12504 0.47707 3.81529
3.00000 0.22665 1.11743 4.93012
4.00000 0.34416 2.02606 5.88693
N 5.00000 0.47417 3.19120 6.73014
6.00000 0.61418 4.59633 7.48364
7.00000 0.76224 6.22150 8.16208
8.00000 0.91669 8.04403 8.77510
------ 9.00000 1.07605  10.03893 9.32940
10.00000 1.23901  12.17910 9.82969
11.00000 1.40432  14.43552  10.27935
. 12.00000 1.57076  16.77719 _10.68070
% 1300000 _ _ 1.73727 _ 19.17116 _ [11.03523 |
—14700000 1790256 3158228  11.34370
15.00000 2.06554  23.97295  11.60616
. 16.00000 2.22290  26.30268  11.82195
17.00000 2.37935  28.52724  11.98953
18.00000 2.52741  30.59752  12.10629
19.00000 2.66742  32.45729  12.16803
- 20.00000 2.79743  34.03927  12.16806
21.00000 2.91494  35.25668  12.09518
22.00000 3.01655  35.98216  11.92825
MMMMM 23.00000 3.09680  35.97210  11.61588
24.00000 3.14159  33.55442  10.68071
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- TENNY(S01) GTV e

SANDIA HEIGHTS SOUTH UNIT 21/68' R/W/48' F/F

. MANNING'S N = .0170 | SLOPE = .0032|
LN
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
- 1 0.00 0.67 4 24.00 0.56 7 48.00 0.67
2 0.00 0.00 5 46.00 0.13
3 2.00 0.13 6 48.00 0.00
WSEL DEPTH FLOW FLOW  WETTED FLOW TOP
INC AREA RATE PER VEL WID
,,,,, (FT) (SQ FT) (CFS) (FT) (FPS)
0.1 0.1 0.2 0.1 3.4 0.6 3.2
0.2 0.2 0.8 0.7 . 11.9 0.8 11.5
0.3 0.3 2.5 2.8nckd®22.1 1.1 21.5
0.4 0.4 5.1 4%h 32,3 1.4 31.5
0.5 0.5 8 15,1 947% 42.5 1.7 41.5
0.6 0.6 13.4 27.6 T Av5 49,2 2.1 48.0
0.7 0.7 16.7 40.1 49.4 2.4 48.0
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22.3

GRATING GAPACITIES FOR TYPE A" [ "C" and'D”

CURB LINE GRATING
— TURa'cE -7 \2aE 9cE /N 8'C.E
2 2 : >

FLOW- CONCRETF
L GUTTER

GRATING & GUTTER PLAN

(CURB LINE ¢
‘;’-\9;: Zp— 16 ‘

CONC. GUTTER “Tis T

TYPICAL HWALF STREET SECTION : = f 20
(ABOVE BASIN) 3 S
‘ sowvnspen ;b v l,]’,‘ r w
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SANDIA HEIGHTS SOUTH UNIT 21 - TENNYSON INTERSECTION SLOPE=24{""

o MANNING’'S N = .,0170 SLOPE = .0249
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
. 1 0.00  0.67 4 16.00  0.41 7 32.00  0.67
2 0.01  0.00 5 30.00  0.13
3 2.00  0.13 6 31.99  0.00
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
-~ (FT) (SQ FT) (CFS) (FT) (FPS)
0. 0.0 0.0 0.0 0.7 0.6 0.6
0. 04 0.0 0.0 0.0 1.4 1.0 1.3
0. Do 0.1 0.1 0.1 2.0 1.3 1.9
. 0. 1% 0.1 0.1 0.2 2.7 1.5 205
0.16 0.1 0.2 0.3 3.4 1.8 3.2
0.1 0.1 0.2 0.5 1.1 2.0 3.8
i 0.14 0.1 0.3 0.6 5.8 2.0 5.5
0. 10 0.2 0.2 0.9 78 2.1 705
0.18 0.2 0.6 1.4 9.8 2.2 9.5
0. 26 0.2 0.8 1.9 11.9 2.3 11.5
vvvvvv 0.2z 0.2 1.1 2.7 13.9 2.5 13.5
0.24 0.2 1.4 3.7 16.0 2.7 15.5
0.2 0.3 1.7 4.9 18.0 2.9 17.5
0.28 oppx 0.3 21 6.3 g 20.1 3.0 19.5
- 0.3 " gl3 2.5 7.9 ¢ 5201 3.2 21.5
0.% 3, 0.3 2.9 9.9 2401 3.4 23.5
0.3 2 0.3 3.2 1201 e 26.2 3.6 25.5
0. 36 0.4 309 14.7 28.2 3.7 57.5
0. &2 0.4 1.5 17.5 30.3 3.9 29.5
0. 4o 0.4 5.1 20.7 32.3 4.0 31.5
0. 47 0.4 5.8 24.9 32.8 4.3 32.0
- 0.44 0.4 6.4 29.7 32.9 4.6 32.0
0. 4L 0.5 7.0 34.8 32.9 4.9 32.0
0.8 0.5 709 0.2 33.0 5.2 32.0
0.5 0.5 8.3 45.9 33.0 5.5 32.0
0.5 0.5 a0 51 .8 33.0 5.8 32.0
0.54 0.5 9.6 581 33.1 6.0 32.0
0.6 0.6 10.2 64.6 33.1 6.3 32.0
aaaaa 0. 68 0.6 10.9 71.5 33.2 6.6 32.0
0. 60 0.6 11.5 78.5 33.2 6.8 32.0
0.6z 0.6 1202 85.9 33,5 7.1 32.0
0.6 0.6 12.8 93 .4 33.3 7.3 32.0
0. % 0.7 13.4 101.3 33.3 7.5 32.0
0.37 0.7 13.8 105.3 33,3 7.6 32.0



POINT

MANNING'S N = .0170 SLOPE =
DIST ELEV POINT DIST
0.00 0.67 3 2.00
0.01 0.00 4 24.00

WSEL DEPTH FLOW FPLOW
INC AREA RATE

(FT) (SQ FT) (CFS)
0.02 0.0 0.0 0.0
0.04 0.0 0.0 0.0
0.bL 0.1 0.0 0.0
0.b8 0.1 0.1 0.1
0.10 0.1 0.1 0.2
0.12 0.1 0.1 0.3
0.14 0.1 0.2 0.4
0.2 0.2 0.2 0.6
0.39 0.2 0.3 0.9
0.26 0.2 0.5 1.3
0.22 0.2 0.6 1.9
0.2¢ 0.2 0.8 2.6
0.3b 0.3 1.0 3.6
0.328 0.3 1.3 4.7
0.30 0.3 1.5 6.1
0.32 0.3 1.8 7.6
0.34 0.3 2.2 9.5
0.8 0.4 2.5 11.6
0.4% 0.4 2.9 13.9
0.40 0.4 3.3 16.6
0.42 0.4 3.8 19.6
0.44 0.4 4.2 22.9

SANDIA HEIGHTS SOUTH UNIT 21 - TENNYSON INTERSECTION SLOPE=AW5

.0400

ELEV
0.13
0.44

WETTED

PER

(FT

O~ AD WP OO
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22.3

GRATING CAPACITIES FOR TYPE A" , "C® ancd'D”

CURB LINE GRATING EEs = s
‘ n " " . " 1 :“::- — gty g S T e et
! {\n_/;.f?/’\z_c.z == WANI G == o0
{ ler Sl e
FLOW. CONCRETF 70
Lcuwsn

GRATING & GUTTER PLAN

‘ CURB LINE
T———s‘ G : 16 3

\
S,
1 28
conc. GUTTER- 118" T

TYPICAL HALF STREET SECTION
(ABOVE BASIN)

oo Ye-\R
STod M
= s s 7350w 2 |
D=DEPTH OF FLOW (FT.) ABOVE NORMAL GUTTER GRADE
74

REW. 3-83

2 Q(C.FS) IN GRATINGS

PLATE ZZ3 0-5.



TENNYSON INTER. UNIT 21

ELEV
0.67
0.00
0.13

DIST
0.00
0.01
2.00

DEPTH
INC
(FT)

DISCHARGE =

POINT
4
5
6

FLOW
AREA
(sQ FT)

12

ELEV
0.41
0.13
0.00

FLOW
VEL
(FPS)

.8 CFS

DIST
16.00
30.00
31.99

FR

OUDE
NUM

POINT ELEV

7

0.67

DIST
32.00

- i han dan e . St G A S A - S - T - S - A IS W A WD OO T W WD M W s WADD SD Bl D SN Y WP S RS A A B s St e A Bt A T~ V] " Vo —— o — " o~ - -

0.36

0. 54

0.58
0.60
0.62
0.64
0.66
0.67

0.67

mmmqqmmmnwwwwwwiﬂb—'oo
L o]
€]

10.24
10.88
11.52
12.16
12.80
13.44
13.76

2011.31
502.83
223.48
125.71

80.45
55.87
40.06
28.51
20.70
15.46
11.88

354
62
22
11

6
4
2
2
1
1

4.46
6.58
7.38
0.76
3.41
0.19
9.23
0.50
4.27
0.14
7.40
5.55
4.27
3.35
2.69
2.19
1.81
1.51
1.28
1.09
0.92
0.79
0.68
0.60
0.53
0.48
0.43
0.39
0.36
0.33
0.30
0.28
0.26
0.25

62816.00
3926.04
775.57
245.45
100.61
48.59
25.06
12.78
6.83
3.91
2.41
1.60
1.14
0.88
0.72
0.62
0.56
0.52
0.51
0.50
0.50
0.50
0.51
0.52
0.54
0.55
0.57
0.58
0.60
0.62
0.64
0.66
0.67
0.68



ELEV
0.67
0.00
0.13
0.56

DIST
0.00
0.01
2.00
24.00

DEPTH
INC
(FT)

DISCHARGE =

POINT

O~JoWn

FLOW
AREA
(SQ FT)

ELEV
0.90
0.90
0.56
0.13

FLOW
VEL
(FPS)

.8 CFs

DIST
24.01
27.99
28.00
42.00

FROUDE
. NUM

POINT ELEV

9
10

0.00
0.67

DIST
43.99
44.00
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0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18

0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48
0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.67

0.01
0.03
0.06
0.10
0.16
0.23
0.32
0.44
0.59
0.78
1.00
1.25
1.54

2. J21
2.60
3.02
3.47
3.96
4.47
5.03
5.61
6.23
6.88
7.56
8.28
9.03
9.81
10.61
11.41
12.21
13.01
13.81
14.21

1073.11
268.28
119.23

0.48

1891.12
334.31
121.32

59.10
33.83
21.45
15.36
10.87
7.71
5.58
4.14
3.15
2.45
1.95
1.57
1.29
1.07
0.90
0.77
0.66
0.57
0.50
0.44
0.39
0.34
0.31
0.27
0.25
0.22
0.20
0.18
0.16
0.15
0.14

17881.61
1117.64
220.82
69.93
28.71
13.92
7.32
3.93
2.24
1.39
0.95
0.70
0.57
0.49
0.45
0.43
0.42
0.42
0.43
0.44
0.45
0.46
0.48
0.50
0.51
0.53
0.55
0.57
0.59
0.61
0.62
0.64
0.66
0.67



SANDIA HEIGHTS SOUTH UNIT 21 - 447 F/F, SLOPE=4%

MANNING'S N = L0170 SLOPE = .0400
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
‘‘‘‘ 1 0.00 0.67 5 24.01 0.90 9 43.99 0.00
2 0.01 0.00 6 27.99 0.90 10 44.00 0.67
3 2.00 0.13 7 28.00 0.56
,,,,, 4 24.00 0.56 8 42.00 0.13
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
““““ INC AREA RATE PER VEL WID
i (FT) (SQ FT) (CFS) (FT (FPS)
0.0z 0.0 0.0 0. 0. 0.8 0.6
- 0.0 0.0 0.0 0.0 1.4 1.2 1.3
0.3, 0.1 0.1 0.1 2.0 1.6 1.9
0.88 0.1 0.1 0.2 2.7 2.0 2.5
0.10 0.1 0.2 0.4 3.4 2.3 3.2
~~~~~~~ 0.12 0.1 0.2 0.6 4.1 2.6 3.8
0.14 0.1 0.3 0.8 5.5 2.6 5.2
0.26 0.2 0.4 1.2 7.2 2.7 6.8
0.28 0.2 0.6 1.7 8.8 2.9 8.5
0.20 0.2 0.8 2.4 an 10.5 3.1 10,1
0.2¢C 0.2 1.0 3.3 12.2 3.3 11.8
0.4 0.2 1.2 4.4 13.9 3.5 13.4
0.36 0.3 1.5 5.7 84 15.6 3.7 15.0 w2
0.38 0.3 1.8 7.3 172 379 1677
0.36 0.3 2.2 9.2 18.9 4.2 18.3
0.32 0.3 2.6 11.3 20.6 4.4 19.9
0.34 0.3 3.0 13.8 22.3 4.6 21.6
0.8 0.4 3.4 16.5 23.9 4.8 23.2
0.38 0.4 3.9 19.7 25.6 5.0 24.9
~~~~~ 0.4 0.4 4.4 23.1 27.3 5.2 26.5
0.4z 0.4 5.0 27.0 29.0 5.4 28.1
0.44 0.4 5.6 31.2 30.6 5.6 29.8
0.8 0.5 6.2 35.8 32.3 5.8 31.4
- 0.8% 0.5 6.8 40.9 34.0 6.0 33.0
0.50 0.5 7.5 46.3 35.7 6.2 34.7
0.52 0.5 8.2 52.2 37.4 6.4 36.3
0.54 0.5 9.0 58.6 39.0 6.5 38.0
0.6L 0.6 9.7 65.5 40.7 6.7 39.6
0.6¢ 0.6 10.5 74.1 41.2 7.0 40.0
0.60 0.6 11.3 83.6 41.3 7.4 40.0
0.6! 0.6 12.1 93.6 41.3 7.7 40.0
0.64 0.6 12.9 103.9 41.4 8.0 40.0
0.% 0.7 13.7 114.7 41.5 8.4 40.0
0.%7 0.7 14.1 120.3 41.5 8.5 40.0



SANDIA HTS SOUTH UNIT 21 - WEIR ANANLYSIS 32’ F/F 3% CS SLOP

WEIR COEFFICENT = 3.3300
CROSS SECTION DIVIDED INTO VERTICAL SLICES

0.2 FEET APART

8]

— POINT DIST ELEV POINT DIST ELEV POINT DIST
1 0.00 0.85 3 9.01 0.00 5 39.00
2 9.00 0.67 4 11.00 0.13 6 40.99
WSEL DEPTH FLOW FLOW FLOW TOP WID
INC AREA RATE VEL PLUS
,,,,, (FT) (FT) (SQ FT) (CFS) (FPS) OBSTRUCTIONS
0.02 0.02 0.00 0.00 0.36 0.32
0.04 0.04 0.01 0.01 0.53 0.64
0.06 0.06 0.03 0.02 0.65 0.96
“““““ 0.08 0.08 0.05 0.04 0.75 1.27
0.10 0.10 0.08 0.07 0.84 1.59
0.12 0.12 0.11 0.11 0.92 1.91
,,,,,,, 0.14 0.14 0.16 0.16 0.99 2.49
0.16 0.16 0.21 0.22 1.04 3.16
0.18 0.18 0.28 0.31 1.08 3.83
0.20 0.20 0.37 0.42 1.13 4.49
- 0.22 0.22 0.46 0.55 1.18 5.16
0.24 0.24 0.57 0.70 1.22 5.83
0.26 0.26 0.70 0.89 1.27 6.49
B 0.28 0.28 0.83 1.10 1.32 7.16
0.30 0.30 0.98 1.34 1.37 7.83
0.32 0.32 1.15 1.62 1.41 8.49
0.34 0.34 1.32 1.93 1.46 9.16 "
- 0.36 0.36 1.51 2.27 1.50 9.83
0.38 0.38 1.72 2.65 1.54 10.50
0.40 0.40 1.93 3.07 1.59 11.16
0.42 0.42 2.16 3.52 1.63 11.83
““““ 0.44 0.44 2.41 4.02 1.67 12.50
0.46 0.46 2.66 4.55 1.71 13.16
0.48 0.48 2.93 5.13 1.75 13.83
0.50 0.50 3.22 5.75 1.79 14.50
0.52 0.52 3.51 6.41 1.83 15.16
0.54 0.54 3.82 7.12 1.86 15.83
0.56 0.56 4.15 7.88 1.90 16.50
- 0.58 0.58 4.48 8.68 1.94 17.17
0.60 0.60 4.83 9.52 1.97 17.83
0.62 0.62 5.20 10.42 2.01 18.50
0.64 0.64 5.57 11.37 2.04 19.17
N 0.66 0.66 5.96 12.37 1288 2.07 19.83
{ el 0.68 0.68 6.37 13.42 (400 2.11 21.00
oed 0.70 0.70 6.81 14.53 2.13 22.61
[ 0.72 0.72 7.28 15.71 2.16 24.33
0.74 0.74 7.78 16.96 2.18 26.00
0.76 0.76 8.32 18.30 2.20 27.67
- 0.78 0.78 8.89 19.72 2.22 29.33
0.80 0.80 9.49 21.24 2.24 31.00
0.82 0.82 10.13 22.84 2.26 32.67
0.84 0.84 10.80 24.55 2.27 34.33
— 0.85 0.85 11,14 25.43 2.28 35.17
20N,

ELEV
0.96
1.12



SANDIA HTS SOUTH UNIT 21 - WEIR ANANLYSIS 48’ F/F TENNYSON

: WEIR COEFFICENT = 3.3300
CROSS SECTION DIVIDED INTO VERTICAL SLICES 0 2 FEET APART

— POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00  0.85 4 11.00  0.13 7 56.99  0.00
2 9.00  0.67 5 33.00  0.56 8 57.00  0.67
3 9.01 0.00 6 55.00  0.13 9 66.00  0.85
WSEL DEPTH FLOW FLOW FLOW TOP WID
- INC AREA RATE © VEL PLUS
(FT) (FT) (SQ FT) (CFS) (FPS) OBSTRUCTIONS
0.02 0.02 .01 0.00 0.36 0.64
0.04 0.04 o 03 0.01 0.53 1.27
: 0.06 0.06 0.06 0.04 0.65 1.91
0.08 0.08 0.10 0.08 0.75 2.55
0.10 0.10 0.16 0.13 0.84 3.19
0.12 0.12 0.23 0.21 0.92 3.82
0.14 0.14 0.32 0.31 0.98 5.48
0.16 0.16 0.45 0.46 1.01 7.48
0.18 0.18 0.62 0.65 1.05 9.49
''''' 0.20 0.20 0.83 0.90 1.08 11.49
0.22 0.22 1.08 1.22 1.13 13.49
0.24 0.24 1.37 1.60 1.17 15.49
0.26 0.26 1.70 2.07 1.22 17.49
0.28 0.28 2.07 2.62 1.27 19.49
0.30 0.30 2.48 3.26 1.31 21.49
0.32 0.32 2.93 3.98 1.36 23.49
= 0.34 0.34 3.42 4.81 1.41 25.49
0.36 0.36 3.95 5.73 1.45 27.49
0.38 0.38 4.52 6.76 1.50 29.49
) 0.40 0.40 5.13 7.90 1.54 31.49
0.42 0.42 5.78 9.14 1.58 33.49
0.44 0.44 6.47 10.51 1.62 35.49
0.46 0.46 7.20 11.99 1.67 37.49
. 0.48 0.48 7.97 13.59 1.71 39.49
0.50 0.50 8.78 15.32 1.75 41.49
0.52 0.52 9.63 17.18 1.78 43.50
0.54 0.54 10.52 19.17 1.82 45.50
- 0.56 0.56 11.45 21.29 1.86 47.50
0.58 0.58 12.40 23.55 1.90 48.00
0.60 0.60 13.36 25.92 1.94 48.00
....... 0.62 0.62 14.32 28.40 1.98 48.00
, 0.64 0.64 15.28 30.98 2.03 48.00
o' 0.66 0.66 16.24 33.66 3504 2.07 48.00
ToP ¢ cors 0.68 0.68 17.21 36.42 2.12 49.00
- 0.70 0.70 18.21 39.29 2.16 51.00
0.72 0.72 19.25 42.28 2.20 53.00
0.74 0.74 20.33 45.39 2.23 55.00
0.76 0.76 21.45 48.63 2.27 57.00
0.78 0.78 22.61 52.01 2.30 59.00
0.80 0.80 23.81 55,53 2.33 61.00
0.82 0.82 25.05 59.19 2.36 63.00
- 0.84 0.84 26.33 63.00 2.39 65.00
0.85 0.85 26,98 64,96 2.41 66,00

ROW.



MANNING'S N = ,0170
DIST  ELEV POINT
0.00  0.67
0.01  0.00
2.00  0.13
WSEL DEPTH FLOW
INC AREA
(FT) (SQ FT)
0.02 0.0 0.0
0.04 0.0 0.0
0.be 0.1 0.1
0.08 0.1 0.1
0.10 0.1 0.2
0.12 0.1 0.2
0.14 0.1 0.3
0.2 0.2 0.4
0.28 0.2 0.6
0.20 0.2 0.8
0.22 0.2 1.1
0.24 0.2 1.4
0.3k 0.3 1.7
0.33 0.3 2.1
0.3 0.3 2.5
0.3 0.3 2.9
0.3 0.3 3.4
0.8 0.4 3.9
0.4% 0.4 4.5
0. 40 0.4 5.1
0.4z 0.4 5.8
0.44 0.4 6.5
0.8 0.5 7.2
0.38 0.5 8.0
0.9 0.5 8.8
0.5 0.5 9.6
0.5 0.5 10.5
0.66 0.6 11.4
0.62 0.6 12.4
0.6 0.6 13.4
0.62 0.6 14.3
0.64 0.6 15.3
0.% 0.7 16.2
0.%7 0.7 16.7

TENNYSON - 48' F/F,

SLOPE=0.318%
SLOPE =

DIST
24.00
46.00
47.99
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0.0
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BACKYARD CHANNEL/INLET DESIGN

BACKYARD V-NOTCH RIBBON CHANNEL ANALYSIS
BACKYARD INLET DESIGN
SIDEWALK CULVERT DETAILS



BACKYARD V-NOTCH RIBBON CHANNEL ANALYSIS - SLOPE=1.0%

SLOPE = .0100

MANNING’S N = .0170
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CATCH BASIN DESIGN

STORM DRAIN INLET ANALYSIS
ANALYSIS OF EXISTING 24" CMP CROSSING TENNYSON



BOHANNAN-HUSTON INC.
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AP-12 INLET ANALYSIS

CULVERT RATING TABLE

18.

N = 0.01700

FLOW DEPTH

(IN)

0.50000
1.00000
1.50000
2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000
7.50000
8.00000
8.50000
9.00000
9.50000
10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.50000
15.00000
15.50000
16.00000
16.50000
17.00000
17.50000
18.00000

INCH DIAMETER PIPE

INCREMENT = 0.50

FLOW AREA DISCHARGE

(sQ FT)

0.01377
0.03862
0.07034
0.10733
0.14864
0.19359
0.24166
0.29240
0.34548
0.40056
0.45736
0.51564
0.57514
0.63565
0.69694
0.75883
0.82110
0.88357
0.94604
1.00831
1.07020
1.13150
1.19201
1.25151
1.30978
1.36659
1.42167
1.47474
1.52549
1.57355
1.61850
1.65981
1.69681
1.72852
1.75337
1.76715

(CFS)

0.01727
0.07621
0.18022
0.33007
0.52545
0.76536
1.04838
1.37271
1.73630
2.13685
2.57187
3.03869
3.53446
4.05619
4.60074
5.16482
5.74500
6.33771
6.93921
7.54561
8.15286
8.75670
9.35267
9.93603
10.50177
11.04452
11.55843
12.03709
12.47326
12.85858
13.18297
13.43359
13.59252
13.63092
13.48762
12.67542

SLOPE = 0.02490

VELOCITY

(FPS)

1.25410
1.97316
2.56223
3.07531
3.53499
3.95348
4.33831
4.69454
5.02578
5.33467
5.62325
5.89308
6.14541
6.38122
6.60131
6.80630
6.99668
7.17282
7.33500
7.48339
7.61807
7.73903
7.84616
7.93925
8.01797
8.08183
8.13020
8.16218
8.17656
8.17169
8.14517
8.09343
8.01064
7.88588
7.69239
7.17283



AP-3 INLET ANALYSIS

CULVERT RATING TABLE

18.

N = 0.01700

FLOW DEPTH

(IN)

0.50000
1.00000
1.50000
2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000
7.50000
8.00000
8.50000
9.00000
9.50000
10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.,50000
15.00000
15.50000
16.00000
16.50000
17.00000
17.50000
18.00000

INCH DIAMETER PIPE

INCREMENT =

FLOW AREA DISCHARGE

(S$Q FT)

0.01377
0.03862
0.07034
0.10733
0.14864
0.19359
0.24166
0.29240
0.34548
0.40056
0.45736
0.51564
0.57514
0.63565
0.69694
0.75883
0.82110
0.88357
0.94604
1.00831
1.07020
1.13150
1.19201
1.25151
1.30978
1.36659
1.42167
1.47474
1.52549
1.57355
1.61850
1.65981
1.69681
1.72852
1.75337
1.76715

0.50

(CFS)

0.02189
0.09659
0.22842
0.41835
0.66598
0.97006
1.32876
1.73984
2.20067
2.70835
3.25972
3.85138
4.47975
5.14102
5.83121
6.54615
7.28150
8.03272
8.79509
9.56368
10.33333
11.09867
11.85402
12.59340
13.31046
13.99836
14.64972
15.25639
15.80921
16.29758
16.70874
17.02639
17.22782
17.27649
17.09487
16.06545

SLOPE = 0.04000

VELOCITY
(FPS)

1.58951
2.50088
3.24749
3.89780
4.48042
5.01083
5.49858
5.95009
6.36992
6.76142
7.12718
7.46917
7.78899
8.08787
8.36682
8.62664
8.86793
9.09118
9.29674
9.48481
9.65551
9.80882
9.94460
10.06259
10.16236
10.24331
10.30461
10.34514
10.36337
10.35719
10.32358
10.25801
10.15307
9.99495
9.74971
9.09119



AP-12 INLET ANALYSIS

CULVERT RATING TABLE

21.

N = 0.01700

FLOW DEPTH

(IN)

0.50000
1.00000
1.50000
2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000
7.50000
8.00000
8.50000
9.00000
9.50000
10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.50000
15.00000
15.50000
16.00000
16.50000
17.00000
17.50000
18.00000
18.50000
19.00000
19.50000
20.00000
20.50000
21.00000

INCH DIAMETER PIPE

INCREMENT = 0.50

FLOW AREA DISCHARGE

(sQ FT)

0.01489
0.04182
0.07626
0.11652
0.16160
0.21077
0.26350
0.31934
0.37792
0.43892
0.50205
0.56707
0.63374
0.70184
0.77117
0.84153
0.91275
0.98464
1.05703
1.12975
1.20264
1.27553
1.34825
1.42064
1.49253
1.56375
1.63411
1.70344
1.77154
1.83821
1.90323
1.96636
2.02736
2.08594
2.14178
2.19451
2.24368
2.28876
2.32902
2.36346
2.39039
2.40528

(CFS)

0.01874
0.08289
0.19655
0.36098
0.57629
0.84191
1.15681
1.51957
1.92853
2.38176
2.87717
3.41247
3.98522
4.59284
5.23262
5.90172
6.59717
7.31589
8.05469
8.81026
9.57916
10.35783
11.14257
11.92957
12.71484
13.49424
14.26342
15.01785
15.75272
16.46295
17.14308
17.78723
18.38894
18.94099
19.43515
19.86173
20.20879
20.46073
20.59523
20.57530
20.32007
19.15833

SLOPE = 0.02500

VELOCITY

(FPS)

1.25818
1.98218
2.57742
3.09790
3.56616
3.99440
4.39016
4.75851
5.10304
5.42646
5.73081
6.01770
6.28842
6.54401
6.78533
7.01307
7.22782
7.43004
7.62014
7.79841
7.96511
8.12041
8.26445
8.39730
8.51897
8.62942
8.72855
8.81619
8.89211
8.95598
9.00738
9.04575
9.07037
9.08031
9.07430
9.05066
9.00698
8.93967
8.84287
8.70558
8.50075
7.96511
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22.3

GRATING CAPACITIES FOR TYPE *A" , "C® and°D”

CURB LINE GRATING

|

P i —0— Eadia
FLOW. __ / CONCRETF

. GUTTER

GRATING & GUTTER PLAN

 2Ad

$ . GCURD LINE q

2 3888

8

8

20

1]

o

Q 16°
—— . i
% | ke
4
g 28"
‘ s I
CONC. GUTTER .3
(ABOVE BASIN) == E T
he] v 8
o Y
oy e %
. y . v x
= v
Tol f : - p o
Y
) DS > 4 y 4
i LA e ) - id. & L e 3 . £
" ;3 " N 10¢P) 001 : 190001 ol T 1 1
. ! 19808 : S TR T . 9~ A1 y ¢ : .
: I IS RIEAT 1 i 1 9% 00 : . L 3 T
) SNBSS SRER ;s ; e sRuys 0600 LI HENY aluw X > pre——
a0 b : I 4 4 A R il J St s o P 1 N BSN
Ld Lot deild libidids AN SRETE NN SSARNLISH £ T lidll . W] R NE AR
" MRENERES! TN SRR IS ERRSEIBISe) %o T I P IBWEEE!
I i [ IBRS! Toeoiileett R 1 b TUTV v ' anenen ettt KNSR RS
s resdsey e e e
e _’gug e e et
A e e e
Xt
oL f
Y o 7
- o
Fove ¥
> ap o £
oo ey ye
A, b sty o
-~y Y
: s 7 :
- e PS4 j V& by 4 <
y AV A i A ’ 4 z
e e =
e ST
e s o o St S e
b —
e oo et e e o |
o > X
r 4 - e
s v -
o e -l
- o ve
> 0 .74 %
1 ve >
v v
’4 1
)1 X p 4 < 4
3 VA y 4
pe e e e
e e e
= = s
e ——_— o — e S
= z: ;-
> o v T
v > e & 3 -
= == =
- o >a
A A e ’ 8 <
X > sonews .
yom.s gt T
» TP A ’ 4
>S4 £ s ’ 4 -l <
" ¢ v — s » 4 1
4 L P4
ot & y’ 4 ) 4 L. : -
T odd. P SR04 " v o y
i Z y: o IRAS A5 i - ?
" T pARE’ 08S 4 EF 94 DO : TR ) trepeinmne
¢ ot i Y vt +
T 18" SERAY A Iy T ) T P SAIIT LTI BT S SO T " BN SASE]
e T Al T T ’ 1850 ISR IS TTT LTI ISHI R SEN RRERR TRARS LA VS W ATV :
Ty 1D AR AEREY 881 TR 08 IEMALREE NN B R RO BN SIS B> 11 It
T INEAERSSPRS! ot 1| RS ASTAINTITN BERER TRANS SR AN l’}ﬁ Ly .“‘

o
aby » ®

A

Q (C.E S) IN GRATINGS

)
jo
3
r

45-35 oy

2:'\
2.5

1.8

WLC%

D=DEPTH OF FLOW (FT) ABOVE NORMAL GUTTER GRADE

REV. 3-83

74

PLATE2Z30-5.



STREET CAPACITY ON S. TENNYSON 48’ F/F

- MANNING'S N = .0170 SLOPE = .0149
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.67 4 24.00 0.48 7 48.00 0.67
2 0.01 0.00 5 46.00 0.13
3 2.00 0.13 6 47.99 0.00
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
(FT) (SQ FT) (CFS) _ (FPT) {FPS)
- 0.1 0.1 0.2 0.2 3.4 1.4 3.2
%&; 0.2 0.9 1.6 243 13.7 1.7 13.3
.3 0.3 2.8 6.9 26.3 2.4 25.7
,,,,,, 6450.4 0.4 6.0 18.6 38.9 3.1 38.1
0.5 0.5 10.4 39.7 49.0 3.8 48.0
0.6 0.6 15.2 74.4 49.2 4.9 48.0
0.7 0.7 18.6 103.5 49.3 5.6 48.0



STREET CAPACITY ON S. TENNYSON 48' F/F

- MANNING’S N = ,0170 SLOPE = ,0611
POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 0.67 4 24.00 0.48 7 48.00 0.67
- 2 0.01 0.00 5 46.00 0.13
3 2.00 0.13 6 47.99 0.00
WSEL DEPTH FLOW FLOW WETTED FLOW TOP
INC AREA RATE PER VEL WID
(FT) (SQ FT) (CFS) (FT) (FPS)
— 0.1 0.1 0.2 0.4 3.4 2.8 3.2
03 0.2 . 0.2 0.9 3.1 144k 13,7 3.5 13.3
ot4' 0.3 0.3 2.8 14.0 1976 26.3 4.9 25.7
B . 0.4 0.4 6.0 37.6 ¢ 38.9 6.2 38.1
0.5 0.5 10.4 80.4 49.0 7.7 48.0
0.6 0.6 15.2 150.7 49.2 9.9 48.0
0.7 0.7 18.6 209.6 49.3 11.3 48.0



A4S

L5
R

X

&1
H
N

>+

o

VS

OF
DATE

SHEET
BY

A B
I

RERREERRS RN
W.icb%m

ot

ol

4

A = 1

—q

)\ BOHANNAN-HUSTON INC.

s e Ata Nl g nnl

PROJECT NAME
PROJECT NO.




N = 0.01300

FLOW DEPTH

(IN)

0.50000
1.00000
1.50000
2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000
7.50000
8.00000
8.50000
9.00000
9.50000
10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.50000
15.00000
15.50000
16.00000
16.50000
17.00000
17.50000
18.00000
18.50000
19.00000
19.50000
20.00000
20.50000
21.00000
21.50000
22.00000
22.50000
23.00000

CULVERT RATING TABLE

24, INCH DIAMETER PIPE

INCREMENT = 0.50

FLOW AREA DISCHARGE

(SQ FT)

0.01594
0.04479
0.08175
0.12504
0.17359
0.22665
0.28366
0.34416
0.40777
0.47417
0.54305
0.61418
0.68732
0.76224
0.83876
0.91669
0.99584
1.07605
1.15716
1.23901
1.32145
1.40432
1.48749
1.57080
1.65410
1.73727
1.82014
1.90258
1.98443
2.06554
2.14575
2.22490
2.30283
2.37934
2.45427
2.52741
2.59853
2.66742
2.73382
2.79743
2.85793
2.91493
2.96800
3.01655
3.05984
3.09680

(CFS)

0.00936
0.04148
0.09856
0.18138
0.29017
0.42484
0.58505
0.77029
0.97995
1.21327
1.46942
1.74748
2.04648
2.36536
2.70301
3.05827
3.42993
3.81671
4.21732
4.63039
5.05452
5.48826
5.93012
6.37855
6.83196
7.28871
7.74711
8.20539
8.66176
9.11431
9.56109
10.00005
10.42904
10.84581
11.24795
11.63291
11.99792
12.33998
12.65574
12.94143
13.19269
13.40428
13.56966
13.68011
13.72284
13.67628

STORM DRAIN ANALYSIS DISCHARGING INTO 24" CMP
Note TeosNoa Sreee

(Neere (0 DL Qe Ave)

VELOCITY

(FPS)

0.58735
0.92623
1.20559
1.45054
1.67158
1.87439
2.06246
2.23816
2.40317
2.55874
2.70584
2.84522
2.97749
3.10315
3.22261
3.33622
3.44425
3.54696
3.64454
3.73717
3.82499
3.90812
3.98667
4.06071
4.13031
4.19550
4.25632
4.31278
4.36486
4.41256
4.45583
4.49460
4.52880
4.55832
4.58301
4.60271
4.61719
4.62618
4.62933
4.62619
4.61618
4.59848
4.57199
4.53502
4.48483
4.41626

SLOPE = 0.00318

Gaeared f1ow

e TRE SNAULEST GARDE 0N TEAWNIN STRUT of

0R1B e , & ZAN ¢ £LP WL DISRARGAE ~ 13 ofy

A A rcurtN ) A

1 7144

N e mman ki

sabad y

Orerhag s,

RY

v Ll



FLOW DEPTH
(IN)

23.50000
24.00000

FLOW AREA
(SQ FT)

3.12565
3.14159

DISCHARGE
(CFSs)

13.49214
12.75710

VELOCITY
(FPS)

4.31658
4.06071
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1 - 24"

N = 0.02500

FLOW DEPTH

(IN)

0.50000
1.00000
1.50000
2.00000
2.50000
3.00000
3.50000
4.00000
4.50000
5.00000
5.50000
6.00000
6.50000
7.00000
7.50000
8.00000
8.50000
9.00000
9.50000
10.00000
10.50000
11.00000
11.50000
12.00000
12.50000
13.00000
13.50000
14.00000
14.50000
15.00000
15.50000
16.00000
16.50000
17.00000
17.50000
18.00000
18.50000
19.00000
19.50000
20.00000
20.50000
21.00000
21.50000
22.00000
22.50000
23.00000

DIAMETER CMP CULVERT ANALYSIS
CULVERT RATING TABLE

24. INCH DIAMETER PIPE

INCREMENT = 0.50

FLOW AREA DISCHARGE

(SQ FT)

0.01594
0.04479
0.08175
0.12504
0.17359
0.22665
0.28366
0.34416
0.40777
0.47417
0.54305
0.61418
0.68732
0.76224
0.83876
0.91669
0.99584
1.07605
1.15716
1.23901
1.32145
1.40432
1.48749
1.57080
1.65410
1.73727
1.82014
1.90258
1.98443
2.06554
2.14575
2.22490
2.30283
2.37934
2.45427
2.52741
2.59853
2.66742
2.73382
2.79743
2.85793
2.91493
2.96800
3.01655
3.05984
3.09680

(CFS)

0.01365
0.06048
0.14370
0.26445
0.42307,
0.61942
0.85300
1.12309
1.42877
1.76895
2.14242
2.54785
2.98379
3.44871
3.94101
4.45898
5.00086
5.56480
6.14888
6.75114
7.36953
8.00193
8.64616
9.29997
9.96105
10.62699
11.29534
11.96353
12.62891
13.28873
13.94014
14.58015
15.20562
15.81327
16.39960
16.96087
17.49306
17.99178
18.45216
18.86870
19.23504
19.54354
19.78467
19.94570
20.00801
19.94012

VELOCITY
(FPS)

0.85636
1.35045
1.75776
2.11490
2.43718
2.73287
3.00708
3.26325
3.50384
3.73066
3.94513
4.14835
4.34120
4.52442
4.69859
4.86423
5.02174
5.17149
5.31376
5.44881
5.57686
5.69807
5.81260
5.92055
6.02202
6.11707
6.20575
6.28806
6.36400
6.43355
6.49663
6.55316
6.60303
6.64606
6.68206
6.71078
6.73190
6.74500
6.74960
6.74502
6.73042
6.70462
6.66600
6.61209
6.53891
6.43894

SLOPE = 0.02500
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FLOW DEPTH
(IN)

23.50000
24.00000

FLOW AREA
(sQ FT)

3.12565
3.14159

DISCHARGE
(CFS)

19.67164
18.59995

VELOCITY
(FPS)

6.29361
5.92055



WIER ANALYSIS OF FLOW FROM CULVERTS WEST TENNYSON

' WEIR COEFFICENT = 3.0000
CROSS SECTION DIVIDED INTO VERTICAL SLICES 1. FEET APART

— POINT DIST ELEV POINT DIST ELEV POINT DIST ELEV
1 0.00 23.00 3 10.00 19.90
2 0.01 20.00 4 10.01 23.00
WSEL DEPTH FLOW FLOW FLOW TOP WID
INC AREA RATE VEL PLUS
..... (FT) (FT) (SQ FT) (CFS) (FPS) OBSTRUCTIONS
20.10 0.20 1.50 1.77 1.18 9.99
20.30 0.40 3.50 6.22 1.78 9.99
20.50 0.60 5.50 12.24 2.23 9.99
- 20.70 0.80 7.49 19.48 2.60 9.99
20.90 1.00 9.49 27.77 2.92 10.00
21.10 1.20 11.49 36.98 3.22 10.00
_ 21.30 1.40 13.49 . 47.03 3.49 10.00
21.50 1.60 15.49 57.86 3.73 10.00
21.70 1.80 17.4 69.42 3.97 10.00
21.90 2.00 19.49 81.65 4.19 10.00
22.10 2.20 21.49 94.53 4.40 10.00
22.30 2.40 23.49 108.03 4.60 10.01
22.50 2.60 25.50 122.12 4.79 10.01
] 22.70 2.80 27.50 136.77 4.97 10.01
- 22.90 3.00 29.50 151.96 5.15 10.01
23.00 3.10 30.50 159.76 5.24 10.01
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. . ' " l - ' ' | ' : ' B |
NOTES o | - LEGEND ]
Total Acreage? - Total subdivision acreage is 13.91 acres. | - "All streets meet County Ordinance right-of~way ' ‘ . . . , / ' ' |
Total Number of Lots? - 86 Lots (6.18 DU/AC) B o standards with the exception of the 36' wide é ~ PROJECT BOUNDARY : - , ‘ , - o
Zoning? - Current zoning is SU for Planned C-1 | o street adjacent to Tramway Boulevard. The 48" 1 ‘ | : g
development for Tract 2A of the Lands of % : * wide street right-of-way width has already been ' PROPOSED CURB & GUTTER { d
%and%a Pza%AT?am Company and SU for PRD § ranj:g aiva?gance by t?e 00un§y szi;coworks, : Co . - ; ,
or frac -1. % epartment. e approval considere e . i | . . .
Dwelling Units? - All dwelling units shall be single family dwelling i findings that the proposed 46" right-of-way is o ' EXISTING CURB & GUTTER ' ! : 40'. 46' or SO' R/W
units. ! only 47 less than the standard 50 right-of-way. : : : :
Lot Sizes: - Average lot size is 0.101 acres (4400 sq. ft.)- % the street is single-loaded (lots on only one : FUTURE SIDEWALK T T 1 4 32° E-F 1
Drasinage: - Final dga;na z péans{éng é?proaemzn{s must be ; iide),?ad{thggq;siil{ remains sufficient width for ‘ v : ~ —~
approve ¥ [ ounty u ic orKs . ] . ypica stree appurtenances. : ALY I . 16t ) L | )
Department. - Water services to these properties are to be i : EXISTING GUARD RAIL - - T , 6 !‘ : 16° e VDS I SR §
Minimum Lot Size? - Minimum lot size shall be 40" wide x 110" deep (spproximately) . 'grovided by the Sandia Peak Utility Company. v : - , } i N S I 2% 7 ’ S IR |
Setbacks:? - Lot setbacks shall be? o ; - anitary sewer service to these properties will ' PROPOSED PROPERTY LINE ' ' g ——F B
Front Yard: 15 feet minimum be provided by Sandia Peak.Services., Inc. ' - ) STANDARD CURB " ' S ()
Rear Yard? 15 feet minimum Walis and Fencess - . Walls/fences shall be constructed on side yard EXISTING CONTOUR o j s CUTTER |
Side Yard: 3 feet minimum one ; _ . property lines between buildings without o . o OR MOUNTABLE ; L
side., 7 feet "' , obstructing drainage- : | |SIDEWALK " CURB AND GUTTER SIDEWALK e
minimum on : - A 5'high (max.) privacy wall will be constructed EXISTING STORM DRAIN INLET o ! ; L
0 opp?éige ;ide- ‘ arounglfhe per;meterfof thetsubdi;i:éon Wiih the ; .
riveway? eel minimum X possi e exception o a portion o ¢ eas : ‘ ; i 4 SR : o
Corner Lots? 10 feet minimum on ? property line adjacent to Tramway (across from EXISTING STREET LIGHT . X ? v : (7 Ragad T e R YT
‘ street side. - S : Lots 1~11, 27). An option to not construct o ‘ ' : - TYPICAL STREET SECTION A-A == TRACT IA-1]

- There will be a distance of not less than 10 feet § privacy wall along this reach is retained by the : : e B I

between all buildings-. | owner. : i NO SCALE ’ CaT
Parking? - Off-street parking is provided on each lot for a i ' - Retasining walls, maximum 4* in height., may be ; Rk

minimum of 2 cars in addition to 2 parking § required in the final grading plan. |

spaces within each garage. | - Final height and length will be determined st {

- Driveway locations may vary dependin? on final grading gian- . | i . s\
housing model constructed and lot selected by : ' Building Heights - No structure shall exceed 26 feet in height. . . AN
buyer. : i Sidewslks:® - 4% wide sidewalks shall be constructed within this A,~t SN

Roads:® - All streets will be public, to be dedicated to the ! subdivision at the back of curb, except on the ‘ { . , A
County of Bernalillo for County maintenance. i east side of the street fronting Lots 1-11,27. : o . * —ukdelcd e 0

- No lot shall have direct asccess to either % , : ' « ' [ __SAN ANTONIO -
%ramuay B%giev:rdr San Rafael Avenue or { o L ' 4 : : ; _ - SUCRE B

ennyson reet. ? rading?® - ot lines and street alignments on this site plan : ' { . : wA &

- All streets have centerline radii of 75" minimum. v S are approximate and may vary slightly from final : LOCATION MAP

gi::nsigggt to the final plat for actual M | . ‘ 7 ‘ | SONE ATLAS MAP NO. D-23
- Final grades for building pads will be determined NG SCALE
on the final grading plan. . P
, UPC #: 1-023-063-025-140-30615 (Tract 2A)
5 1-023-063-020-069-30605 (Tract 1A-T) : |
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