City of Albuquerque

P.0. BOX 1293 ALBUQUERQUE, NEW MEXICO 87103

September 5, 2002

Ron Bohannan, PE
Tierra West LLC

8509 Jefferson NE
Albuquerque, NM 87113

Re:  Los Suenos Subdivision Tracts F & G Grading Plan and Drainage Report
Engineer Stamp date 8-6-02 (A11/D4A)

Dear Mr. Bohannan,

Based on information provided in your submittal dated 8-6-02, the above
referenced plan is approved For Preliminary Plat action by the DRB.

If you have any questions, you can contact me at 924-3986.

Sincerely, ’Z

Bradley L. Bingham, PE

Sr. Engineer, Planning Dept.
Development and Building Services
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Location

The site is located on the northwest corner of McMahon Boulevard and Bandelier. The site
is the proposed location of a 199 unit, single-family subdivision. The site is shown on the attached
Zone Atlas Map A-11 and contains approximately 40.1 acres. The purpose of this report is to

provide the drainage analysis and management plan for the subdivision.

Existing Drainage Conditions

The site is currently undeveloped. There is one existing basin on the site with an
undeveloped runoff rate of 50 cfs. This basin sheet flows from west to east across the site. Upland
flows currently enter the site at its western property line from two upland basins. The upland basins

total approximately 73.6 acres with an undeveloped runoff rate of approximately 95 cfs. These flows

currently drain through the site from west to east.

FIRM Map and Soil Conditions

The site is located on FIRM Map 35001C0104 D as shown on the attached excerpt. The
map shows that the site does not lie within any 100-year flood plains.

The site contains two soils from the Soil Conservation Service Soil Survey of Bernalillo
County. A Bluepoint loamy fine sand and a Madurez loamy fine sand. Both soils have slow runoff,

moderate to rapid permeability and the hazard of soil blowing is severe.

On-Site Drainage Management Plan

A temporary detention pond will be constructed at the northeast corner of the Park Hill
Subdivision adjacent to the west property line. This pond will intercept the flows from the off-site,
undeveloped basins. A maximum flow rate of 10 cfs will enter the site from the cui-de-sac located in
the southeast corner of the Park Hill Subdivision. This flow will be conveyed from the west property
line to the Desert Dreamer Street in a concrete channel located adjacent to the existing utility

corridor.
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The on-site proposed drainage management plan is to collect the flows from the nineteen on-
site basins in the streets. Construction of a storm drain system is required in Night Whisper Road
and in Dreamy Way Drive to carry developed flows in excess of the street’s capacity. The streets
and the storm drain will convey flows to a master storm drain line in Black Arroyo Boulevard which
will be constructed under a separate contract. Basin 11 was originally planned and modeled as a
commercial area with a small landscaped area in the southwest corner of the basin. This area has
since been revised to develop the basin with residential lots. The flow rates indicated in the previous
report and in this report conservatively reflect runoff from Basin 11 as if it were to be developed as a
commercial site. The runoff reflected in the report is 14.51 cfs for this basin and it will be 11.2 cfs

when developed as residential lots.

Flows developed in McMahon Boulevard are programmed to be conveyed east in the
proposed McMahon storm drain system, currently being constructed by others. Flows developed in
Black Arroyo Boulevard will be contained within its right-of-way and will, along with developed flows
from the several subdivisions including Los Suenos Subdivision, be conveyed to the Black Arroyo
Dam via the planned master storm drain line. This master storm drain includes a 42" to 48" storm

drain will carry the flows from Park Hill in Black Arroyo Boulevard adjacent to Los Suenos

Subdivision.

In the interim, while the storm drain in Black Arroyo is being constructed, a temporary
retention pond will be constructed in the Black Arroyo R.O.W. at the northeast corner of the site.
The pond will be sized to handle the flows from a 2-year storm event. Upon completion of the

master storm drain, the pond will be reclaimed and Black Arroyo Road will be constructed to the

approved grades.

Master Storm Drain Plan
The above-described system is per the master storm drain plan designed by Bohannan-

Houston and approved by the City of Albuquerque. Under this plan, a storm drain is currently being



constructed in Black Arroyo Boulevard that will convey the flows from subdivisions immediately to

the south of Black Arroyo to the Black Arroyo Dam

Summary

The site is currently undeveloped. The on-site flows and the flows from the off-site basins to
the west will be conveyed in the streets and in an onsite storm drain to the master storm drain
designed and approved for Black Arroyo Boulevard. Developed flows from the Los Suenos
Subdivision have a maximum flow rate of 144 cfs. These flows combined with the 180 cfs

anticipated for the upland properties will be conveyed to the Black Arroyo Dam

Flows from the offsite basins to the west of the site will be detained in a temporary detention
pond located within Park Hill Subdivision. Ultimately the developed flows from these upland basins
will be routed through a storm drain pipe in Black Arroyo Boulevard. Under interim conditions,
developed onsite flows will be retained in a temporary pond located within Black Arroyo R.O.W.

which is sized to handle a 2-year storm event.
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STORM DROP INLET-EFFECTIVE AREA
Double ‘C’

Area at the grate:

L = 88.75" - 2(6" enas) = 8" center pisce = 14(*2” midaie bars)
=63.75"
= 53125

w = 25.5" - 13(*4” miadie bars)

Area =1.583"x5.3125
=8.41f

. EffectlveArea = 8.41- 8.41 (0.5 cogging facter)
=4.21 ft? at the grate

Area at the throat:

L =88%
=7.3958"

H =10-%4" - 4-14"
= 6.1/4'
=0.5208'

Area =7.3958"x 0.5208'
= 3.85 f? at the throat

Total Area:

Area =4.21;y, + 3.85pm0a
=8.06 ft*



DROP INLET CALCULATIONS

ORIFICE EQUATION

Q = CA sqrt(2gH)
C= 0.6

g:




Street Capacity Calculations - AP1
Sleepy Nights /Sandman

Slope= 2.28%

For water deoths less than 0.0625 feet

28' F-F Street Section with 4" curb

Y= Water depth
Area = 16°Y*2

P= SQRT(1025*Y*2) + Y

n= 0.017

Deoth (/)| Area (*2) P (ft) R(A/P) | Q(cfs) | 2Q (cfs) | Vel (fs) DV Fr D2 (ft) -
0.010 0.002 0.33 0.00 0.00 0.00 0.38 0.00 0.67 0.0057
0.020 0.006 0.66 0.01 0.00 0.01 0.60 0.01 0.75 0.0134
0.025 0.010 0.83 0.01 0.01 0.01 0.70 0.02 0.78 0.0177
0.035 0.020 1.16 0.02 0.02 0.03 0.87 0.03 0.82 0.0268
0.045 0.032 1.49 0.02 0.03 0.07 1.03 0.05 0.86 0.0365
0.052 0.043 1.72 0.03 0.05 0.10 1.14 0.06 0.88 0.0437
0.060 0.058 1.98 0.03 0.07 0.14 1.25 0.08 0.90 0.0520
0.063 0.063 2.086 0.03 0.08 0.16 1.29 0.08 0.91 0.0547

For water depths greater than 0.0625 ft but less than 0.3025 ft

Y1= Y-0.0625
A2= Al +2°Y1 + 25"Y142
P2= P1 + SQRT(2501*Y1A2)+Y1 —

Depth (f)|Area (ft*2) P (ft) R(A/P) | Q(cfsy | 2Q (cfs) | Vel (fs) D*v “Fr D2 (ft)
0.063 0.064 2.09 0.03 0.08 0.16 1.29 0.08 0.80 0.0550
0.100 0.173 3.98 0.04 0.28 0.56 1.63 0.16 0.91 0.0882
0.130 0.311 5.51 0.06 0.61 1.21 1.95 0.25 0.95 0.1218
0.160 0.495 7.04 0.07 1121 223 _2.25 0.36 0.99 0.1586
0.200 0.810 9.08 0.09 2.14 4.28 _264 0.53 1.04 0.2110
0.230 1.099 10.61 0.10 321 6.41 2.92 0.67 1.07 0.2522
0.271 1.562 12.68 0.12 5111 1023 3.27 0.89 1.11 0.3103
0.303 1.683 14.31 0.14 7.021 14.05 3.54 1.07 1.14 0.3573

For water depths greater than 0.3025 ft but less than 0.333
Y2= Y - 0.3025 .
A3= A2 +Y2*14

P3= P2 +Y2

Depth (ft}|Area (22} P () R(A/P) | Qlcfs) | 2Q (cfs) | Vel (ft/s) DV Fr D2 (f)
0.303 1.990 14.31 0.14 7.06 14.13 3.55 1.08 1.14 0.3586
0.304 2.002 14.31 0.14 7.14 14.28 3.57 1.08 1.14 0.3609
0.306 '2.034 14.31 Q.14 7.33 14.66 3.60 1.10 1.15 0.3669
0.310 2.088 14.31 0.15 7.65 15.30 3.67 1.14 1.16 0.3767
0.313 2.123 14.32 0.15 7.86 15.73 3.71 1.16 1.17 0.3831
0.320 2.228 14.32 0.16 8.52 17.04 3.83 1.22 1.19 0.4025
0.332 2.391 14.34 0.17 9.89 19.17 4.01 1.33 1.23 0.4329
0.333 2,410 14.34 0.17 9.74 19.41 4.03 1.34 1.23 0.4363| —

For water depths greater than 0.333 ft but less than 0.513 f# -

¥3= Y -0.333

Ad= A3+ 14°Y3+25*Y3%2

P4= P3 + SQRT({ 2501 * Y3*2) -

Deopth (ft) |Area (ft*2X P (ft) R(A/P) | Qcfsy | 2Q (cfs) | Vel (fifs) DV Fr D2 (f)
0.335 2.438 14.44 0.17 9.85 19.70 4.04 1.35 1.23 0.4390
0.360 2.807 15.69 0.18 11.78 23.58 4.20 1.51 1.23 0.4733
0.380 3.123 16.69 0.19 13.51 27.03 4.33 1.64 1.24 0.5015
0.420 3.809 18.67 0.20 17.47 34.93 4.58 1.92 1.25 0.5585
0.460 4.597 20.70 0.22 22.30 44.59 4.85 2.23 1.26 0.6217
0.504 5.535 22.89 0.24 28421  56.83 5.13 2.53 1.27 0.6907
0.513 5.740 23.34 0.25 29.80 | 59.60 5.19 2.66 | 1.28 0.7052




Street Capacity Calculations - AP2

Sandman/Night Whisper

28' F-F Street Section with 8" curb
Slope= 1.08%

Eor water depths less than 0,125 feet

Y= Water depth

Area = 8*YA2

p= SQRT(257°YA2) +Y

n= 0.017

Deoth (ft) [Area (f*2)| P (f) R(A/P) | Qcfs) | 2Q(cfs) | Vel (f's) D™V Fr D2 (ft)

0.01 0.00 0.17 0.00 0.00 0.00 0.25 0.00 0.45 0.003
0.02 0.00 0.34 0.01 0.00 0.00 0.40 0.01 0.50 0.007
0.04 0.01 0.68 0.02 0.01 0.02 0.64 0.03 0.57 0.018
0.06 0.03 1.02 0.03 0.02 0.05 0.84 0.05 0.61 0.029
0.08 0.05 1.36 0.04 0.05 0.10 1.02 0.08 0.63 0.042
0.1 0.08 1.70 0.05 0.09 0.19 1,18 0.12 0.66 0.056
0.12 0.12 2.04 0.06 0.15 0.31 1.34 0.16 0.68 0.070}
0.125 0.13 2.13 0.06 0.17 0.34 1.37 0.17 0.68 0.074]
Eor water depths greater than 0,125 ft but less thap 0.365 /
Yi= Y¥-0.125
A2= Al +2°Y1 +25°Y1A2
p2= P1+ SQRT(2501°Y122)+Y1
Depth (ft) [Area (f*2)) P (/) R(A/P) | Qicfs) [ 2Q (cts) | Vel (fs) D*V Fr D2 (ft)
0.130 0.14 2.38 0.06 0.18 0.36 1.24 0.17 0.66 0.072
0.160 0.23 3.91 0.06 0.31 0.61 1.36 0.22 0.60 0.077
0.200 0.42 5.95 0.07 0.64 1.28 1.54 0.31 0.61 0.099
0.240 0.69 8.00 0.09 1.21 2.42 1.77 0.42 0.64 0.127
0.285 1.08 10.27 0.11 2.19 4.38 2.03 0.58 0.67 0.162
0.320 1.47 12.08 0.12 3.26 6.53 2.23 0.71 0.69 0.192
0.355 1.91 13.87 0.14 4.62 9.25 2.42 0.86 0.72 0.224
0.365 2.05 14.37 0.14 5.06 10.13 2.48 0.90 0.72 0.233
Eor water deoths greater than 0,365 fi but less than 0,667
Y2= Y -0.365
A3= A2 +YZ"14

p3= P2 +Y2 .

Depth (ft) [Area (f*2)] P (f1) R(A/P) | Q(cfs) | 2Qcfs) | Vel(f's) | DV “Fr D2 (ft)
0.370 2.12 14.38 0.15 5.35 10.71 2.53 0.94 0.73 0.241
0.400 2.54 14.41 0.18 7.23 14.46 2.85 1.14 0.79 0.292
0.442 3.12 14.45 0.22 10.22 20.44 3.27 1.45 0.87 0.364
0.500] - 3.94 14.51 0.27 14.98 29.96 3.81 1.90 0.95 0.466
0.540 4.50 14.55 0.31 18.66 37.33 4.15 2.24 1.00 0.537
0,558 475 14.56 0.33 20.46 40.93 4.31 2.40 1.02 0.570
0.565 4.85 14.57 0.33 21.12 42.25 4.36 2.45 1.02 0.582).
0.667 6.27 14.67 043 32.34 64.63 5.16 3.44 1.11 0.768|

Y3= Y - 0.667

Ad= A3+ 14"Y3 +25° Y32 .
P4= P3 + SQRT( 2501 °Y3%2)
Depth (ft) |Area (A 2)f P (ft) R(A/P} | Q(cfs) | 2Q (cfs) | Vel (f/s) DV Fr D2 (ft)
Q.7 6.76 16.32 0.41 34.14 68.27 5.05 3.53 1.06 0.759
0.72 7.09 17.32 0.41 35.46 70.93 5.01 3.60 1.04 0.758
0.74 7.43 18.32 0.41 36.96 73.92 4.98 358 1.02 0.759
0.76 7.79 19.32 0.40 38.63 77.25 4.96 3.77 1.00 0.762
0.78 8.17 20.32 0.40 40.45 80.92 4.95 3.86 0.99 0.767
0.8 8.58 21.32 0.40 42.46 84.91 4.95 3.96 0.98 0.774
0.847 9.60 23.68 0.41 47 .80 §5.60 4.98 4202 0.95 0.794
0.513 3.3301 9.00 0.37 15.59 31.18 4.68 2.40 1.15 0.6176




Street Capacity Calculations - AP3

Dream Weaver/Night Whisper
23’ F-F Street Section with 8™ curb

Slope= 4.00%

Y= Water depth

Area = 8*YA2

P= SQRT(257°YA2) + Y

n= 0.017

Depth (ft) [Area (f*2)] P () R(A/P) | Q(cfs) | 2Q(cs) | Vel (f/s) D*vV Fr  |D2 (f)

0.01 0.00 0.17 0.00 0.00 0.00 0.49 0.00 0.85! _ 0.008
0.02 0.00 0.34 0.01 0.00 0.00 0.78 0.02 0.97 0.019
0.04 0.01 0.68 0.02 0.02 0.03 1.24 0.05 1.09 0.045
0.06 0.03 1.02 0.03 0.05 0.09 1.62 0.10 1.16 0.073
0.08 0.05 1.36 0.04 0.10 0201  1.96 0.16 1.22 0.104
0.1 0.08 1.70 0.05 0.18 0.36 2.28 0.23 1.27 0.136
0.12 0.12 2.04 0.06 0.30 0.59 2.57 0.31 1.31 0.170
0.125 0.13 2.13 0.06 0.33 0.66 2.64 0.33 1.32 0.178

Eor water depths greater than 0,125 f but less than 0.365

Y1i= Y-0.125

A2= A1 +2°Y1 +25°Y 12

p2= P1 + SQRT(2501*Y142)+Y1 .

[Depth () [Area (RA2)] P (M) | RUA/P) | _Q(chs) | 2Q (cs) | Vel (Us) | D'V Fr__ | D2(R)
0.130 0.14 2.38 0.06 0.35 0.70 2.59 0.34 1.26 0.176
0.160 0.23 3.91 0.06 0.59 118 | 261 0.42 1.15 0.192
0.200 0.42 5.95 0.07 1.23 246 | 296 0.59 117 0.245
0.240 0.69 8.00 003 | 233 4.66 3.40 0.82 1.22 0.312
0.285 1.08 10.27 0.11 421 8.43 3.90 1.1 1.29 0.395
0.320 1.47 12.08 0.12 6.28 12.56 4.29 1.37 1.34 0.465
0.355 1.91 13.87 0.14 8.90 17.78 4.66 1.66 1.38 0.537
0.365 2.05 14.37 0.14 9.74 19.49 4.77 1.74 1.39 0.558

Eorwater depths greater thap 0,365 byt less than 0.667 ft

Y2= Y -0.365

A3= A2 + Y214

pP3= P2 +Y2 . _—

Depth (ft) |Area (f*2)] P (ft) R(A/P) | Qcfs) | 2Q (cfs) | Vel(fs) | D'V Fr | D2(R)
0.370 212 14.38 0.15 10.30 20.61 4.87 1.80 1411 0576
0.400 2.54 14.41 0.18 13.92 27.83 5.49 2.20 1.53 | 0.688
0.442 3.12 14.45 0.22 19.66 39.33 8.30 2.78 .67 0.845—
0.560 384 14.51 027 | 2883 57.65 7.33 3.66 1.83 1.065
0.540 4.50 14.55 0.31 35.92 71.84 7.99 4.31 1.92 1.218
0.558 4.75 14.56 0.33 39.38 78.76 8.29 4.63 1.95 1.289
0.565 4.85 14.57 0.33 40.65 81.31 8.39 4.74 1.97 1.315
0.667 6.27 14.67 0.43 62.24 | 124.47 9.92 6.62 2.14 1.713

Eor water depths greater than 0,667 f but less than 0.847 &

Y3= Y - 0.667

Ad= A3+14°Y3 +25°Y3"2

pP4= P3 + SQRT( 2501 * Y3A2)

Depth (#) [Area (f*2)] P (f) R(A/PY | Qcfs) | 2Q(cts) | Vel(f's) ] DV | Fr D2 ()

0.7 6.76 16.32 0.41 6570 | 131.39 9.72 6.80 2.05 1.7086
0.72 7.09 17.32 0.41 68.25 | 126.50 9.63 6.94 2.00 1.709
0.74 7.43 18.32 0.41 71.13| 14226 9.58 7.09 1.96 1.716
0.76 7.79 19.32 0.40 74341 14863 9.54 7.25 1.93 1.728
0.78 817 20.32 0.40 77.86 | 155.73 9.53 7.43 1.90 1.743

0.8 8.53 21.32 0.40 81.71 ] 163.41 953 7.62 1.88 1.761

0.847 9.60 23.68 0.41 91.09 | 1B3.98 9.58 8.11 1.83 1.814
0.513 3.330 9.00 0.37 30.00 60.00 | 9.01 4.62 | 2.22 1.3720




Street Capacity Calculations - AP4

Desert Dreamer/Night Whisper
28' F-F Street Section with 4" curb

Slope=  4.00%

For water depths less than 0.0625 feet

Y= Water depth

Area = 16*YA2

P= SQRT(1025*Y*2) +Y

n= 0.017 — —_— —_—

[Deoth (ft) |Area (ft"2 P (/) R (A/P) Q (cfs) | 2Q (cfs) | Vel (firs) D*V Fr D2 (1)
0.010 0.002 0.33 0.00 0.00 0.00 0.50 0.01 0.88 0.
0.020 0.006 0.66 0.01 0.01 0.01 0.79 0.02 0.99 0.019
0.025 0.010 0.83 0.01 0.01 0.02 0.92 0.02 1.03 0.025
0.035 0.020! 1.16 0.02 0.02 0.05 1.15 0.04 1.09 0.0391
0.045 0.032 1.49 0.02 0.04 0.08 1.36 0.06 1.13 0.0531
0.052 0.043 1.72 0.03 0.07 0.13 1.50 0.08 1.16 0.0633§
0.060 0.058 1.98 0.03 0.10 0.19 1.65 0.10 1.19 0.0753}
0.063 0.063 206 0.03 0.11 0.21 1.70 0.11 1.20 0.0791)

For water degths greater than 0.0625 ft but less than 0.3025 ft

Y1i= Y-0.0625

A2= Al +2'Y1 +25°Y 12

pP2= P1 + SQRT(2501*Y142)+Y1 - —

Depth (ft) |Area (1*2)} P (i) R (A/P) Q (cfs) | 2Q (cfs) | Vel (f's) D*v Fr D2 (f) I
0.083 0.064 2.09 0.03 0.11 0.22 1.70 0.11 1.20 0.0796]
0.100 0.173 3.98 0.04 Q.37] 0.75 2.16 0.22 1.20 0.1274]
0.130 0.311 5.51 0.06 0.80 1.60 2.58 0.33 1.26 0.1754)
0.160 0.495 7.04 0.07 1481 295 298 0.48 1.31 0.2276}
0.200 0.810 .08 0.09 2.83 5.66 3.49 0.70 1.38 0.3018}
0.230 1.099 10.61 0.10 424) 848 3.86 0.89 1.42 0.36004
0.271 1.562 12.68 0.12 8.76 ] 13.52 4.33 1.17 1.47 0.441
0.303 1.983 14.31 0.14 9.28| 18.56 4.68 1.42 1.50 0.5081]

For water depths greater than 0.3025 ft but less than 0.333 ft

Y2= Y - 0.3025

= A2 + Y2*14

P3= P2+Y2 -

[Depth () |Area (°2)] P (f) R{A/P) | Qcts) | 2Q(cfs) | Vel (f's)| DV Fr D2 (1) |
0.303 1.990] 14.31 0.14 9,34 18.67 4.69 1.42 1.50 0.50981
0.304 2.002 14.31 0.14 9.43 18.87 4.71 1.43 1.51 0.513
0.3068] 2034 14.31 0.14 9.69 198.37 4.76 1.46 1.52 0.521
0.310 2.088 14.31 0.15 10.11 20.22 4.84 1.50 1.53 0.
0.313 2.123 14.32 0.15 10.39 20.79 4.90 1.53 1.54 0.5437]
0.320 2228 14.32 0.16 11.26 22.52 5.06 1.62 1.57 0.5705
0.332 2.391 14.34 0.17 12.67 25.34 5.30 1.76 1.62 0.6124
0.333 2.410 14.34 0.17 12.83 25.66 5.32 1.77 1.63 0.6171

For water depths greater than 0.333 ft but less than 0.513 ft

Y3= Y -0.333

Ad= A3 +14°Y3+25°Y322

P4= P3 + SQRT{ 2501 * Y3*2)

Depth (ft) JArea (f1*2)] P (/) R (A/P) Q (cfs) | 2Q (cfs) | Vel (fi/s) D*v “Fr D2 () |
0.335 2.438 14.44 0.17 13.02 26.04 5.34 1.79 1.63 0.6209)
0.360 2.807, 15.69 0.18 15.58 31.16 5.55 2.00 1.63 0.66941
0.380 3.123 16.69 0.19 17.86 35.72 5.72 2.17 1.64 0.70808
0.420 3.809 18.67 0.20 23.08 46.17 6.06 2.54 1.65 0.79071
0.480 4597 20.70 0.22 29.47 58.94 6.41 2.85 1.67 0.877H




Street Capacity Calculations - APS

Sweet Dreams/Night Whisper
28’ F-F Street Section with 8 curb
Slope= 1.08%

Y= Water depth
Area = 8*YA2

P= SQRT(257*Y*) +Y

n= 0.017 -

Deoth (f) |Area (ft*2)] P (f) R(A/P) | Q(cfs) | 2Q (cfs) | Vel (fs) D*Vv Fr D2 (ft) .

0.01 0.00 0.17 0.00 0.00 0.00 0.25 0.00 0.45 0.003
0.02 0.00 0.34 0.01 0.00 0.00 0.40 0.01 0.50 0.007
0.04 0.01 0.68 0.02 0.01 0.02 0.64 0.03 0.57 0.018
0.06 0.03 1.02 0.03 0.02 0.05 0.84 0.05 0.61 0.029
0.08 0.05 1.36 0.04 0.05 0.10 1.02 0.08 0.63 0.042
0.1 0.08 1.70 0.05 0.09 0.19 1.18 0.12 0.66 0.056
0.12 0.12 2.04 0.06 0.15 0.31 1.34 0.16 0.68 0.070
0.125 0.13 2.13 0.06 0.17 0.34 1.37 0.17 0.68 0.074
Yi= Y-0.125
A2= Al +2°Y1 + 25°Y142
p2= P1 + SQRT({2501*Y1 A2)«!;\’1 —

Depth (ft) |Area (f/*2)] P (f) R(A/P) | Q(cfs) | 2Q (cfs) | Vel (fts) DV Fr D2 (i
0.130 0.14 _2.38 _0.06 0.18 0.36 1.34 0.17 0.66 0.072
0.160 0.23 3.91 0.06 0.31 0.61 1.36 0.22 0.60 0.077
0.200 0.42 5.95 0.07 0.64 1.28 1.54 0.31 0.61 0.099
0.240 0.69 8.00 0.09 1.21 2.42 1.77 0.42 Q.64 0.127]
0.285 1.08 10.27 0.11 _2.19 4.38 203 0.58 0.67 0.162
0.320 1.47 12.08 0.12 _3.26 6.53 223 0.71 0.69 0.192
0.355 1.91 13.87 0.14 462 9.25 242 0.86 0.72 0.224
0.265 2.05 14.37 0.14 5.08 10.13 248 0.90 0.72 0233

Eorwater depths greater than 0.365 ft butless than 0.667

Y2= Y - 0.365

A3= A2 +Y2*14

P3= P2 +Y2 : —

Deoth (ft) |Area (ft*2)] P (ft) R(A/P) | Q(cfs) | 2Q (cfs) | Vel (f/s) D*V Fr D2 (f
0.370 2.12 14.38 0.15 5.35 10.71 253 0.94 0.73 0.241
0.400 2.54 14.41 0.18 7.23 14.46 2.85 1.14 0.79 0.292]
0.442 3.12 14.45 0.22 10.22 20.44 327 1.45 0.87 0.364
0.500 3.4 14.51 0.27 14.98 29.96 3.81 1.90 0.95 0.466
0.540 4.50 14.55 0.31 18.66 37.33 4.15 224 1.00 0.537
0.558 4.75 14.56 0.33 20.46 40.93 4.31 240 1.02 Q.570
0.565 4,85 14.57 0.33 21.12 42.25 4.36 __2.46 1.02 0.582 :
0.667 8.27 14.67 0.43 32.34 84.68 5.18 3.44 1.11 0.768}—

Y3= Y -0.667 -
Ad= A3+14*Y3 +25"Y342
P4= P3 + SQRT( 2501 * Y3*2)
Deoth (ft) |Area (f*2)] P (ft) R (A/P) Q (cfs) | 2Q (cfs) | Vel (f/s) DV Fr D2 ()
0.7 6.76 16.32 0.41 34.14 68.27 5.05 3.53 1.06 0.759
0.72 7.09 17.32 0.41 35.46 70.93 5.01 3.60 1.04 0.758
0.74 7.43 18.32 0.41 36.96 73.92 4.98 3.68 1.02 0.759
0.76 7.79 19.32 0.40 38.63 77.25 4.96 3.77 1.00 0.762
0.78 8.17 20.32 0.40 40.46 80.92 4.95 3.86 0.99 0.767
0.8 8.58 21.32 0.40 42.46 84.91 4.95 3.96 0.98 0.774
0.847 9.60 23.68 0.41 47.80 95.60 4.98 4.22 0.95 0.794
0.513 3.330 9.00 0.37 15.59 31.18 468 2.40 1.15 0.6176




Street Capacity Calculations - AP6

Night Shadow/Sweet Dreams
28’ F-F Street Section with 8" curb

Slope= 5T
Y= Water depth
Area=  8Y*2
P= SQRT(257"Y*2) +Y
n= 0.017 —
Depth (ft) |Area (f*2)] P (ft) R(AP) | Q(cfs) | 2Q (cfs) | Vel (ft/s) DV Fr D2 (ft) _.
0.01 0.00 0.17 0.00 0.00 0.00 0.46 0.00 0.82 0.008
0.02 0.00 0.34 0.01 0.00 0.00 0.74 0.01 0.92 0.018
0.04 0.01 0.68 0.02 0.01 0.03 1.17 0.05 1.03 0.042
0.06 0.03 1.02 0.03 0.04 0.09 1.53 0.09 1.10 0.068
0.08 0.05 1.36 0.04 0.09 0.19 1.85 0.15 1.15 0.097
0.1 0.08 1.70 0.05 0.17 0341 215 0.22 1.20 0.127
0.12 0.12 204 0.06 0.28 0.56 2.43 0.29 1.24 0.158
0.125 0.13 2.13 0.06 0.31 0.62 2.50 0.31 1.24 0.166
Yi= Y-0.125
A2= Al +2°Y1 +25"Y122
p2= P1 + SQRT(2501"Y122)+Y1
F—‘ L e——— P N o
Depth (ft) |Area (f*2)] P (f}) R(A/P) | Qcfs) | 2Q(cfs) | Vel (ft's) DV Fr D2 (f)
0.130 0.14 2.38 0.06 0.33 0.66 244 0.32 1.19 0.164
0.160 023 3.91 0.06 0.56 1.11 246 0.38 1.09 0.178
0.200 0.42 5.95 0.07 1.16 233 280 0.56 1.10 0.228
0.240 0.69 8.00 0.09 2.20 4.40 3.21 0.77 1.16 0.290
0.285 1.08 10.27 0.11 3.98 7.96 3.68 1.05 1.22 0.367
0.320 1.47 12.08 0.12 5.93 11.87 4.05 1.30 1.26 0.433
0.355 1.91 13.87 0.14 8.41 16.81 4.40 1.56 1.30 0.500
0.365 2.05 14.37 0.14 9.21 18.41 4.50 1.64 1.3 0.519
Eor water depths greater than 0.365 R but less than 0.667 ft
Y2= Y -0.365
A3= A2 +Y2*14
P3= P2+Y2 — N
Depth (ft) [Area (f*2)] P (D) R(AP) | Qlcfs) | 2Q (cfs) | Vel (f/s) Dv Fr Dz (ft)
0.370 2.12 14.38 0.15 9.73 19.47 4.60 1.70 1.33 0.537
0.400 2.54 14.41 0.18 13.15 2629 5.19 207 1.45 0.642
0.458 335 14.46 0.23 20.84 41.67 823] 285 1.62 0.846]4—
0.500 3.94 14.51 0.27 27.23 54.47 6.92 3.46 1.72 0.995
0.540 4.50 14.55 0.31 33.93 67.87 7.55 4.08 1.81 1.139
0.558 4.75 14.56 0.33 37.20 74.41 7.83 437 1.85 1.205
0.565 4.85 14.57 0.33 38.41 76.81 7.93 4.48 1.86 1.2298
0.667 6.27 14.67 0.43 58.80 | 117.59 9.37 6.25 2.02 1.603%i0n
Eor water depths greater than 0,667 ft but less than 0.847 &
Y3= Y - 0.667 -
Ad= A3+14°Y3+25°Y342
p4= P3 + SQRT( 2501 © Y342) —
Deoth (ft) |Area (ftA2)] P (fl) R(AP) | Qlcts) | 2Q (cfs) | Vel (fU's) RY Fr D2 (f1)
0.7 6.76 16.32_ 0.41 62.06 | 124.13 9.18 6.42 1.93 1,596
0.72 7.09 17.32 0.41 6448 12855 3.10 6.55 1.89 1.598
0.74 7.43 18.32 0.41 67.20 | 13440 9.05 5.69 1.85 1.604
0.76 7.79 19.32 0.40 7023 | 140.46 9.01 6.85 1.82 1.615
0.78 8.17 20.32 0.40 73.56 | 147.12 9.00 7.02 1.80 1.628
0.8 8.58 21.32 0.40 77.19 [ 154.28 9.00 7.20 1.77 1.646
0.847 9.60 23.68 0.41 86.91 173.81 9.05 7.67 1.73 1.695
0.513 3.330 9.00 0.37 28.34 56.68 8.51 4.37 2.09 1.2842




Street Capacity Calculations - AP7

Night Shadow/East Pond
28’ F-F Street Section with 8" curb
Slope= 219%

Y= Water depth

Area=  8*YA2

p= SQRT(257°Y*2) + Y

n= 0.017 _ _ '

Deoth (/) [Area (#*2)] P (f) R(AP) | Qicfs) | 2Q(cfs) | Vel (f/s) oV Fr 02 (f)

0.01 0.00 0.17 0.00 0.00 0.00 0.36 0.00 0.64 0.005 -
0.02 0.00 0.34 0.01 0.00 0.00 0.58 0.01 0.72 0.013
0.04 0.01 0.68 0.02 0.01 0.02 0.91 0.04 0.81 0.030
0.06 0.03 1.02 0.03 0.03 0.07 1.20 0.07 0.86 0.049
0.08 0.05 1.36 0.04 0.07 0.15 1.45 0.12 0.90 0.070
0.1 0.08 1.70 0.05 0.13 0.27 1.68 0.17 0.94 0.092
0.12 0.12 204 0.06 0.22 0.44 1.90 0.23 0.97 0.115
0.125 0.13 213 0.06 0.24 0.49 1.95 024 0.97 0.121
Y1= Y-0.125
A2= Al +2°Y1 + 25°Y142

p2= P1+SQRT(25017Y142)+Y1 .

Deoth (ft) |Area (f*2)] P (/) R(AP) | Qicfs) | 2Q(cts) | Vel(fs) | DV Fr D2 (ft)
0.130 0.14 238 0.06 0.26 0.52 1.91 0.25 0.94 0.119 .
0.160 0.23 3.91 0.06 0.44 0.87 1.93 0.31 0.85 0.128
0.200 0.42 5.95 0.07 0.91 1.82 2.19 0.44 0.86 0.164
0.240 0.69 8.00 0.09 1.72 3.45 2.52 0.60 0.90 0.210
0.285 1.08 10.27 0.11 3.12 623 | 288 0.82 0.95 0.267
0.320 147 12.08 0.12 4.65 9.29 3.17 1.01 0.99 0.315
0.355 1.91 13.87 0.14 6.58 13.17 3.45 1.22 1.02 0.365
0.365 2.05 14.37 0.14 7.21 14.42 3.53 1.29 1.03 0.379

Earwater deoths greater than 0,265 f but less than 0.667

Y2= Y - 0.365

A3= A2 + Y214

P3= P2 +Y2 —

Deoth (ft) [Area (f*2)] P () R(A/P) | Q{cfs) | 2Q (cfs) | Vel (fi's) D'V Fr D2 (ft)
0.370 2.12 14.38 0.15 7.62 15.25 3.60 1.33 1.04 0.392
0.400 254 14.41 0.18 10.30 20.59 4.06 1.62 1.13 0.471
0.442 3.12 14.45 0.22 14.55 29.10 4.66 2.06 1.23 0.582
0.500 394 14.51 027 2133 42.66 5.42 2.71 1.35 0.737
0.540 4.50 14.55 0.31 26.67 53.33 5.92 3.20 142 0.847 <+
0.558 4.75 14.56 0.33 29.14 £8.28 5.13 3.42 1.45 0.896]
0.565 4.85 14.57 0.33 30.08 60.16 6.21 3.51 1.46 0.914
0.667 6.27 14.67 0.43 46.05 92.10 7.34 4.90 1.58 1.197

Eor water depths greater than Q.667 ft but less than 0,847

Y3= Y -0.667
Ad= A3 +14°Y3 +25 Y342
P4= P3 + SQRT( 2501 * Y342)_
Depth () |Area (R*2)] P (R) | R(A/P) | Qcfs) | 2Q (cfs) | Vel (fUs) ] D'V “Fr D2 (ft)

0.7 6.76 | _ 16.32 0.41] 4861 97.22 7.19 5.03 1.51 1,189

0.72 7.09 17.32 0.41 5050 | 101.00 713 5.13 1.48 1.190

0.74 743 | 18.32 0.41 5263 | 105.26 7.09 524 1.45 1.193

0.76 7.79 19.32 040 5500 110.01 7.06 5.37 1.43 1.200

0.78 817 | 2032 0.40 | 57.61] 11523 7.05 5.50 1.41 1.210

0.8 858 |  21.32 0.40 | 6045 | 120.91 7.05 5.64 1.39 1.221

0.847 960 | 2368 0.41 68.07 | _136.14 7.09 6.00 1.36 1.257

0.513] __ 3.330 9.00 0.37 | _ 2220 _ 44.40 6.67 3.42 1 1.64 ]  0.9607




Street Capacity Calculations - APS

Dreamy Way/Night Whisper
28' F-F Street Section with 8™ curb
Slope= 0.60%

Y= Water depth

Area=  8'YA2

P= SQRT(257*Y*2) + Y

n= 0.017 —

Deoth (ft) [Area (f*2)] P (/) R(A/P) | Q(cfs) | 2Q (cfs) | Vel (fY/s) DV Fr 102 (fh

0.01] 000 0.17 0.00 0.00 0.00 0.19 0.00 0.33 0.002
0.02 0.00 0.34 0.01 0.00 0.00 0.30 0.01 0.38 0.005
0.04 0.01 0.68 0.02 0.01 0.01 0.48 0.02 0.42 0.011
0.06 0.03 1.02 0.03 0.02 0.04 0.63 0.04 0.45 0.019
0.08 0.05 1.36 0.04 0.04 0.08 0.76 0.06 0.47 0.027]
0.1 0.08 1.70 0.05 0.07 0.14 0.88 0.09 0.49 0.036
0.12 0.12 2.04 0.06 0.11 0.23 1.00 0.12 0.51 0.045
0.125 0.13 2.13 0.06 0.13 0.26 1.02 0.13 0.51 0.047

For water depths greater than 0.125 & but less than 0.265 ft

Yi= Y-0.125

A2= A1 +2'Y1 +25°Y1~2

p2= P1 + SQRT(2501*Y142)+Y1 _ _

Depth (ft) {Area (R*2)] P (ft) R(A/P) | Q(cts) | 2Q (cfs) | Vel (ft's) DV Fr D2 (ft)
0.130 0.14 2.38 0.06 0.14 0.27 1.00 0.13 0.49 0.046
0.160 023 3.91 0.06 0.23 0.46 1.01 0.16 0.45 0.049
0.200 0.42 5.95 0.07 0.48 0.95 1.15 0.23 0.45 0.062
0.240 0.69 8.00 0.09 0.90 1.81 1.32 0.32 047 0.081
0.285 1.08 10.27 0.11 1.63 3.26 1.51 0.43 0.50 0.104
0.320 1.47 12.08 0.12 2.43 4.87 1.66 0.53 0.52 0.123
0.355 1.99 13.87 0.14 3.45 5.89 1.81 0.64 0.53 0.144
0.365 2.05 14.37 0.14 3.77 7.55 1.85 0.67 0.54 0.1504

Eor water depths greater than 0.265 f but less than 0.667 f8

Y2= Y -0.365

A3= A2 +Y2*14

P3= P2 + Y2 — -

Deoth () |Area ("2)] P () | RIAP) | Q(cs) | 2Q (cfs) | Vel (fis) | D"V Fr D2 (R)
0.370 2.12 14.38 0.15 3.99 7.98 1.89 0.70 0.55 0.156
0.400 2.54 14.41 0.18 5.39 10.78 2.13 0.85 0.59 0.1901
0.442 3.12 14.45 0.22 7.62 15.23 244 1.08 0.65 0.240
0.500 3.94 14.51 0.27 11.16 22.33 284 1.42 0.71 0.309
0.540 4.50 14.55 0.31 13.91 27.82 3.09 1.67 0.74 0.358
0.558 4.75 14.56 0.33 15.25 30.50 3.21 1.79 0.76 0.380
0.565 4.85 14.57 0.33 15.74 31.49 325 1.84 0.76 0.389
0.667 6.27 14.67 0.43 24.10 48.21 334 2.56 0.83 0.517f—

Y3= Y - 0.667

Ad= A3 +14°Y3 +25" Y322

P4= P3 + SQRT{ 2501 * Y342)

Deoth (1) |Area (*2)] P () R(AP) | Q(cfs) | 2Q(cfs) | Vel (ft's) DV Fr D2 (ft)

0.7 6.76 16.32 0.41 25.44 50.89 3.76 2.63 0.79 0.509
0.72 7.09 17.32 0.41 26.43 52.87 3.73 2.69 0.77 0.507
0.74 7.43 18.32 0.41 27.55 55.10 3.71 2.74 0.76 0.507
0.76 7.79 19.32 0.40 28.79 57.58 3.70 2.81 0.75 0.508
0.78 8.17 20.32 0.40 30.16 60.31 3.69 2.88 0.74 0.511

0.8 8.58 21.32 0.40 31.64 63.29 3.69 2.95 0.73 0.515

0.847 9.60 23.68 0.41 35.63 71.26 3.71 3.14 0.71 0.527
0.513 3.330 9.00 0.37 11.62 23.24 3.49 1.79 0.86 0.4171
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