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I. INTRODUCTION

The Arenal /Unser Drainage Management Plan has evolved from the original
master drainage study of the area, prepared in July 1994 and updated in
July 1996. That plan defined and analyzed the storm water runoff situation for
a large portion of land south of Sage Road SW between the Snow Vista Diversion
Channel at the westerly boundary unit and the Amole del Norte Diversion

Channel defining the easterly boundary of the study.

The previous study defined the existing drainage basins and quantified the
storm water runoff characteristics for the 100-year frequency/6-hour duration
storm. The storm water rates and volumes calculated in the 1996 study are used
as the basis of developing the Drainage Management Plan presented in this
report. The AHYMO models have been revised and expanded to reflect the
proposed developable areas. The summary files and output files from these

models are found in Appendix C of this report.

It is the intent of this plan to present a viable solution to the basin storm
water runoff problem currently inhibiting the development potential of the area.
Currently, those storm waters generated by the older Westgate Heights residential
neighborhood are identified as a floodway by the latest edition of the F.E.M.A.
floodway maps. The ultimate solution of providing those storm drainage facilities
and eliminating the floodplain is contingent upon the joint efforts of both the
public and private sectors. Their role shall be clearly delineated by the following

plan.



II. PLAN SPONSORS AND PARTICIPANTS

The following passive land owner and active developers along with the City
of Albuquerque are responsible for the funding and construction of the public

infrastructure required for the completion of the plan.

A. Albuquerque South: A passive land holding general partnership
owning most of the undeveloped land in the contributing drainage

basins.

B. Presley Homes, Inc.: Developers of the Summerfield Subdivision
(Sunrise Estates, Units One, Two, and Three). The initial
development of Unit One (93 R-1 lots) required the construction of a
60-66" diameter storm drain to convey those storm waters generated
for the Westgate Heights development immediately to the west and

discharging its storm water via Sapphire Street.

The second unit of Presley’s development will construct the Kimela
Road and Unser Blvd. storm drains and will be 100% funded by the

developer.

C. Longford Homes of New Mexico: The Rolling Hills Subdivision will
ultimately consist of approximately 336 single family residential lots

divided into five phases with the Unit Two project currently under



construction. The development is situated between Sage Road and
Arenal Road just east of Unser Blvd. SW. Units Three and Four are
at various stages in the platting process and are scheduled for

construction in early 1997.

The overall development is covered by the Rolling Hills Drainage
Management Plan on file at City of Albuquerque Hydrology Division.
This plan proposes to discharge the developed storm waters directly
to the Amole del Norte Channel at two locations. The project will
construct two storm drain lines in the east-west streets and
construction of all phases shall be independent of the City funded |

storm drain situated in Arenal Road.

Builders Investment Co. of NM, Ltd.: This developer is under
contract to purchase 77 acres along the south right-of-way of Arenal
Road between Unser Blvd. and the Amole del Norte Diversion
Channel. The single family subdivisions (RLT zoning) is projected to
be developed in four units with the first phase being a 102 lot

subdivision east of Unser Blvd.

The approval and development of Unit One will require the dedication
of approximately 3.8 acres at the southeast corner of Unser Blvd. and
Arenal Road SW. This area will be utilized as a detention facility for

the Unser/Sapphire storm drain system. The phased development
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of this first, temporary/ultimately, permanent detention pond shall

be discussed further in the body of this report.

E. Curb, Inc.: Curb, Inc. has purchased a portion of Tract F,
Albuquerque South, Unit One, consisting of 60.2 acres. A majority
of Tract F is protected from upstream drainage by the proposed
improvements to Unser Blvd. bordering on the west. The single
family subdivision (proposed R-LT zoning) is projected to be
developed in four units. The first phase will have an 84 lot

subdivision and lies east of Unser Blvd.

III. PROPOSED DRAINAGE MANAGEMENT PLAN SOLUTION

The plan participants identified above have all purchased their parcels from
the Albuquerque South General Partnership. The storm water runoff from each
development will ultimately be accepted by the Amole del Norte Diversion

Channel. The channel was designed using the older hydrology methods and is\

now under study by Leedshill-Herkenhoff Engineers under contract to AMAFCA ,,
to determine if and how much the channel is undersized with respect to handling

the fully developed storm water runoff under current hydrology criteria.



It is the intent of this plan to demonstrate that a single regional detention

facility at the southeast quadrant of Unser Blvd. and Arenal Road will provide the

necessary detention of storm waters and a reduction in the storm water rate of
flow into the Amole del Norte Diversion Channel to the same discharge rate the
channel was originally designed by Boyle Engineering Corp (BEC) in 1985. The
reduced rate shall apply to the parcels identified as the plan participants and will

encompass eight to nine connection points to the channel.

The BEC report titled "Investigation Phase Report for the Re-Evaluation
Study of the Amole del Norte Storm Diversion Facility" dated June 1984 was the
design basis for the construction of the Amole del Norte Channel. The report was
a hydrological analysis for the Amole del Norte Drainage basin using the SCS
curve number method which was the accepted rationale at the time. The
subbasin boundaries determined in the BEC report correspond with the
boundaries used in our analysis. BEC’s subbasins 32-36 and 38 were replaced

with subbasins 100-505 in this report. It was determined that the best way to

[

denve a dlscharge rate to the Amole del Norte Channel was to reduce the ﬂow

rate / umt area (cfs / ac) from the current analysis to that of the BEC study ’I‘he

detentlon pond will then be designed such that it will be sufficiently large enough

to detam the discharge from the upstream areas to the cfs/ac that the channel

was originally designed for in 1984. The AHYMO model in Appendix C includes

a reservoir route to preliminarily design the detention pond. A more complete
design of the pond will be performed when construction of the pond becomes

necessary for further development to proceed.



Analysis of the side discharges to the channel were needed to determine
how much runoff could discharge into the channel. BEC report shows that
subbasins 32-35 make a side discharge to the channel at Arenal Road, subbasin
36 makes a side discharge 1700’ south of Arenal Road, and subbasin 38 makes

a side discharge 3000’ south of Arenal Road. Hydrographs for these side

discharges into the channel are shown in Table 1 (see Appendix), taken from BEC
Rl - kit . ,

report. New hydrographs of the subbasins above were needed to represent
cu;rme;?gevveloped discharges into the side of the channel. Our study derived nine
new hydrographs to replace the hydrographs above. Four new side flows, side
flow 980’ south of Sage Road, side flow 1000’ north of Arenal Road, side flow 200’
north of Arenal Road, and side flow 1150 south of Arenal Road were added and
are shown in Table 2 (see Appendix). The hydrographs of the side flows in Table 2
were obtained from computations with peak runoffs and times of concentration.
Peak runoffs were based from AHYMO runs, combined with times of concentration

using SCS Upland Method, to obtain a list of hydrograph data points. The

hydrograph results are shown in Table 2. Comparison between the new and the

previous hydrographs of the Amole del Norte Channel can be made by referring4

to Tables 1 and 2 or to the graph. Table 2 shows that the new channel

hydrograph peak discharge is slightly lower than that of the previous hydrograph,

rough1y1891 cfs vs. 1902 cfs. This is achieved by several factors. First, the
temporary surge pond at ArenalRoad and Unser Blvd. was enlarged to detain
enough runoff so that discharge to the channel via Arenal Road would not exceed
previous discharge calculated by BEC report. Second, storm drain pipes from the

pond to the channel were sized and placed at certain elevation in the pond to



control the flow to the channel. Third, side discharges north and south of Arenal
Road were computed using adjusted areas giving lower times 6f concentration.
The times to peak averaged at 14 minutes vs. 21 minutes computed from BEC
report. As aresult, the factors pointed out above derive a hydrograph shown on

Table 2 with a peak discharge slightly lower than the one from BEC report.

The Appendix contains tables, graph, and computational datas regarding
the analysis of the discharges to the Amole del Norte Channel. Basin ID map
from Boyle Engineering Corporation report is attached, followed by tables and
graph of the hydrograph for the channel. Hydrograph calculations and
referencing datas gathered from BEC report make up the last part of the appendix

in this section.

KA four acre rég;;nal storm Water detention facility shall be the backbone of
the plan solution. The 1nter1m storage of storm water volumes in excess of the
downstream storm drain carrying capacity for both the proposed Arenal Road
storm drain and the Amole del Norte Diversion Channel shall be analyzed to
achieve a balance runoff credit for the combined developing area of the

participant’s developments.



Existing Conditions: Presently, 100% of the offsite storm waters
“being accepted by the Amole del Norte Diversion Channel is from

overland flows generated from the Westgate Heights Subdivision,

it A

l
@’ﬁ:«f Wwﬁ“’”

Presley Homes Summerfield Subdivision, Unit One, and the

undeveloped property west of the Amole del Norte Channel.

The existing storm drain in Sapphire Street releases its flows to the
historical overland drainage route where they are eventually accepted
by the channel via a side inlet approximately 800 feet south of Arenal

Road.

Proposed Improvements: The required improvements are proposed

for construction in three distinct and coordinated phases as follows:

1. Presley Homes: Sunrise Estates, Unit Two has the Sapphire

Street storm drain extension to Unser Blvd.; the Kimela Road
storm drain from the east end of the APS property to Unser
Blvd.; the Unser Blvd. storm drain from Kimela to Arenal Road:
and the temporary storm water detention and surge pond at
Unser Blvd. and Arenal Road as found on the Required
Infrastructure Listing of the subdivision and will be financially

guaranteed and constructed.



Longford Homes of New Mexico: The Rolling Hills Subdivision

Units Two through Five are allowed to develop independently
of the Arenal Road storm drain. This is due to the fact that the
Rolling Hills development has two interior backbone storm
drains and separate connections to the Amole del Norte

Diversion Channel approved per the Rolling Hills D.M.P.

Builders Investment Co. of NM, Ltd.: Development of the

multi-phase Desert Springs Subdivisions is dependent upon
the construction of the Unser Blvd. storm drain and the
interim detention pond. These improvements will allow for the
development of Unit One along Unser Blvd. The subsequent
Units will require the construction of the Arenal Road storm
drain and modifying the temporary detention/surge pond into

the permanent regional storm water detention facility.

City of Albuquerque: The City has designated the Arenal Road

storm drain as a masterplan facility and is currently on the

City’'s 1997 C.LP. funding of storm drainage projects. This

improvement is required for the development of those

‘subdivisions east of Desert Springs, Unit One.




Curb, Inc.: The development of this 60.2 acre parcel is

dependent upon the Kimela Road and Unser Blvd. storm
drainage improvements. The individual subdivisions shall be
covered by a master drainage plan and will be required to have
internal storm drain systems to supplement the street carrying
capability to convey 100% of the offsite and onsite storm

waters to the Amole del Norte Diversion Channel.
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APPENDIX A

BEC Subbasin Map

Table 1: Previous Hydrograph Datas of the Amole del Norte Channel
Table 2: Revised Hydrograph Datas of the Amole del Norte Channel

Hydrograph of the Amole del Norte Channel
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TABLE 1

For Reference
- From the Amole del Norte

Storm Diversion Facility Report

February 1965, Boyle Engineering

NOTE:

A = Runoff from the proposed Tierra Bayita
storm drain.

B = Sum of flows entering the Amole
Channel from Tower so. to the Amole
Basi»-. ‘

C = Discharge from a proposed 35 ac-ft

detention basin at the north end of
the Amole Channel (inflow = A)
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159
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114
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TABLE 2

NEW HYDROGRAPH FOR THE AMOLE DEL NORTE DIVERSION CHANNEL

A
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0.4 1323 547 210 76 2 14 1 156 46 40 183 135 34 62 33 |1539 |2862 210 |1749
0.5 1368 600 176 76 1 ) 188 24 15 91 109 16 47 26 (1372 | 2740 520 | 1891
0.6 1178 527 142 86 1 188 9 8 48 83 11 32 18 | 1133 | 2311 690 |1823
0.8 821 335 90 30 139 2 2 13 51 3 21 11 697 | 1518 | 735 1432
1.0 614 221 64 16 74 1 1 4 37 1 15 8 442 [ 1056 | 780 (1222
NOTE: 12 500 158 49 7 39 1 29 12 7 302 802 720 (1022
1.4 411 123 39 3 22 24 10 5 226 | 637 | 600 | 826
A = Runoff ferT‘the 16 432 102 33 2 12 20 8 5 182 524 525 707
g;c;‘i)tzsestorlrirrgroin. 1.8 290 86 28 1 Z 17 7 4 150 440 465 615
2.0 249 73 24 3 15 6 3 124 | 373 | 380 | 504
B = Sum of flows 22 215 64 21 2 13 6 3 109 | 324 | 330 | 439
entering the Amole 2.4 180 57 18 1 12 5 3 96 286 280 376
Channel from Tower 2.6 168 50 16 10 5 2 83 251 230 313
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‘ 3.0 136 41 14 9 4 2 70 206 175 | 245
C = Discharge from a 3.2 125 38 13 8 4 p. 65 190 155 | 220
proposed 35 ac—ft 3.4 115 35 12 8 4 ) 61 176 135 | 196
detention basin at 3.6 106 32 1 7 3 2 55 161 120 | 175
the north end of the 38 98 31 1 7 3 2 54 152 105 159
A.mole Channel 4.0 a2 29 10 7 B 2 51 143 95 148
(inflow = A). a2 o 27 10 6 3 1 47 134 87 134
*Values adjusted from 44 82 26 9 6 3 ! 45 127 82 | 127
Boyle Report, (see 4.6 78 25 9 6 3 1 44 | 122 78 | 122
calculations section ). Fok 4.8 75 24 8 6 3 1 42 117 75 117
Compreison, SEE TRBLE | 5.0 71 23 8 5 3 i 40 | 111 7]
*xNew side flow 5.2 68 29 8 5 2 1 28 106 68 | 106
5.4 66 21 2 5 2 1 36 102 66 | 102
5.6 63 20 7 5 2 1 35 98 63 98
5.8 60 20 7 5 2 1 35 95 60 95
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HYDROGRAPH FOR BASINS DISCHARGING TO

FROM BASIN 100 TO SURGE POND

CHANNEL AT ARENAL ROAD

LENGTH (FT) = 5714
DIFFERENCE IN ELEVATION ACROSS BASIN = 102
SLOPE OF BASIN (FT/FT) = 0.015
TIME OF CONCENTRATION (MIN) = 23
TIME OF PEAK (MIN) = 15
ROUTING SURGE POND AND TO AMOLE DEL
NORTE CHANNEL
TIME TO PEAK (AHYMO) = 18
AREA OF BASIN, (ACRES) = 373.4
AREA OF BASIN, (SQ MI) = 0.5834
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TOTAL TIME TO PEAK (15+18) (MIN) = 33
VOLUME OF RUNOFF (ACRE-FT) = 32.0
PEAK RUNOFF (CFS) = 190
AVERAGE RUNCFF PER ACRE (CFS/AC) = 2.7
t/Tp t y Q
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 0.0 .000 .0
2 .1 3.3 .030 5.7
3 .2 6.6 .100 19.0
4 .3 9.9 .190 36.1
5 .4 13.2 .310 58.9
6 .5 16.5 .470 89.3
7 .6 19.8 .660 125.4
8 .7 23.1 .820 155.8
9 .8 26.4 .930 176.7
10 .9 29.7 .990 188.1
11 1.0 33.0 1.000 190.0
12 1.1 36.3 .990 188.1
13 1.2 39.6 .930 176.7
14 1.3 42.9 .860 163.4
15 1.4 46 .2 .780 148.2
16 1.5 49.5 .680 129.2
17 1.6 52.8 .560 106.4
18 1.7 56.1 .460 87.4
19 1.8 59.4 .390 74.1
20 1.9 62.7 .330 62.7
21 2.0 66.0 .280 53.2




t/Tp t vy Q
POINT (min/min) (min) (cfs/cfs) (cfs)
22 2.2 72.6 .207 39.3
23 2.4 79.2 .147 27.9
24 2.6 85.8 .107 20.3
25 2.8 92.4 .077 14.6
26 3.0 99.0 .055 10.5
27 3.2 105.6 .040 7.6
28 3.4 112.2 .029 5.5
29 3.6 118.8 .021 4.0
30 3.8 125.4 .015 2.9
31 4.0 132.0 .011 2.1
32 4.5 148.5 .005 1.0
33 5.0 165.0 .000 .00




HYDROGRAPH FOR BASIN 406
(SIDE FLOW 1150’ s.

OF ARENAL ROAD)

BASIN LENGTH, (FT) = 2063
DIFFERENCE IN ELEVATION ACROSS BASIN = 28
SLOPE OF BASIN, (FT/FT) = 0.0136
AREA OF BASIN, (ACRES) = 36.2
AREA OF BASIN, (SQ MI) = 0.05750
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND METHOD) (MIN) = 20
TIME TO PEAK (MIN) = 13
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 3.9
PEAK RUNOFF (CFS) (from AHYMO run) = 117.49
RUNOFF PER ACRE (CFS/ACRE) = 3.25
t/Tp t y Q
POINT (min/min) (min) {(cfs/cfs) (cfs)
1 0 .0 .000 .00
2 1 1.3 .030 3.52
3 2 2.3 .100 11.75
4 3 3.9 .190 22 .33
5 4 5.2 .310 36.43
6 5 6.5 .470 55.23
7 6 7.8 .660 77.55
8 7 9.1 .820 96.35
9 8 10.4 .930 109.28
10 9 11.7 . 990 116.33
11 1.0 13.0 1.000 117.49
12 1.1 14.3 .990 116.33
13 1.2 15.6 .930 109.28
14 1.3 16.9 .860 101.05
15 1.4 18.2 .780 91.65
16 1.5 19.5 . 680 79.90
17 1.6 20.8 .560 65.8
18 1.7 22.1 .460 54.05
19 1.8 23.4 .390 45.83
20 1.9 24.7 .330 38.78
21 2.0 26.0 .280 32.90
22 2.2 28.6 .207 24 .32
23 2.4 31.2 .147 17.27




t/Tp t y Q
POINT (min/min) (rmin) (cfs/cts) (cfs)
24 2.6 33.8 .107 12.57
25 2.8 36.4 077 9.05
26 3.0 39.0 .055 6.46
27 3.2 41.6 .040 4.7
28 3.4 44.2 .029 3.41
29 3.6 46.8 .021 2.47
30 3.8 49.4 .015 1.76
31 4.0 52.0 .011 1.29
32 4.5 58.5 .005 0.59
33 5.0 65.0 .000 .00




HYDROGRAPH FOR BASIN 407

(SIDE FLOW 1650’ S. OF ARENAL ROAD)
BASIN LENGTH, (FT) = 2103
DIFFERENCE IN ELEVATION ACRCSS BASIN = 32
SLOPE OF BASIN, (FT/FT) = 0.0152
AREA OF BASIN, (ACRES) = 32.26
AREA OF BASIN, (SQ MI) = 0.05040
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNQOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND METHOD) (MIN) = 19.2
TIME TO PEAK (MIN) = 13
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 3.5
PEAK RUNOFF (CFS) (from AHYMO run) = 104.81
RUNOFF PER ACRE (CFS/ACRE) = 3.25
t/Tp t v Q
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 .0 .000 .00
2 1 1.3 .030 3.14
3 .2 2.3 .100 10.48
4 .3 3.9 .190 19.91
5 .4 5.2 .310 32.49
3 .5 6.5 .470 49,26
7 .6 7.8 .660 69.17
8 .7 9.1 .820 85.94
9 .8 10.4 . 930 97.46
10 .9 11.7 .990 103.75
11 1.0 13.0 1.000 104.81
12 1.1 14.3 .990 103.75
13 1.2 15.6 . 930 97 .46
14 1.3 16.9 .860 90.13
15 1.4 18.2 .780 81.74
16 1.5 19.5 .680 71.26
17 1.6 20.8 .560 58.69
18 1.7 22.1 .460 48.21
19 1.8 23.4 .390 40.87
20 1.9 24 .7 .330 34.58
21 2.0 26.0 .280 29.34
22 2.2 28.6 .207 21.69
23 2.4 31.2 .147 15.41




t/Tp t vy Q
POINT (min/min) (min) (cfs/cfs) (cfs)
24 2.6 33.8 .107 11.21
25 2.8 36.4 .077 8.07
26 3.0 39.0 .055 5.76
27 3.2 41.6 .040 4.19
28 3.4 44 .2 .029 3.04
29 3.6 46.8 .021 2.20
30 3.8 49 .4 .015 1.57
31 4.0 52.0 .011 1.15
32 4.5 58.5 .005 0.52
33 5.0 65.0 .000 .00




HYDROGRAPH FOR BASIN 408
OF ARENAL ROAD)

(SIDE FLOW 3000’ sS.

BASIN LENGTH, (FT) = 2974
DIFFERENCE IN ELEVATION ACROSS BASIN = 56
SLOPE OF BASIN, (FT/FT) = .0188
AREA OF BASIN, (ACRES) = 100.7
AREA OF BASIN, (SQ MI) = .15736
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND METHOD) (MIN) = 23
TIME TO PEAK (MIN) = 15
VOLUME OF RUNQOFF (ACRE~FT) (from AHYMO run) = 10.9
PEAK RUNOFF (CFS) (from AHYMO run) = 327.60
RUNQCFF PER ACRE (CFS/ACRE) = 3.25
t/Tp t v Q
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 .0 .000 .00
2 .1 1.5 .030 9.83
3 .2 3.0 .100 32.76
4 .3 4.5 .190 62.24
5 .4 6.0 .310 101.56
6 .5 7.5 .470 153.97
7 .6 9.0 .660 216.22
8 .7 10.5 .820 268.63
9 .8 12.0 .930 304.67
10 .9 13.5 .990 324.32
11 1.0 15.0 1.000 327.60
12 1.1 16.5 .990 324.32
13 1.2 18.0 .930 304.67
14 1.3 19.5 .860 281.74
15 1.4 21.0 .780 255.53
16 1.5 22.5 .680 222.77
17 1.6 24.0 .560 183.46
18 1.7 25.5 .460 150.70
19 1.8 27.0 .390 127.76
20 1.9 28.5 .330 108.11
21 2.0 30.0 .280 91.73
22 2.2 33.0 .207 67.81
23 2.4 36.0 .147 48.16




t/Tp t oy Q
POINT (min/min) {min) (cfs/cfs) (cfs)
24 2.6 39.0 .107 35.05
25 2.8 42.0 077 25.23
26 3.0 45.0 .055 18.02
27 3.2 48.0 .040 13.10
28 3.4 51.0 .029 9.50
29 3.6 54.0 .021 6.88
30 3.8 57.0 .015 4.91
31 4.0 60.0 .011 3.60
32 4.5 67.5 .005 1.64
33 5.0 75.0 .000 .00




HYDROGRAPH FOR BASINS 500 & 501 OF LONGFORD SUBDIVISION

(SIDE FLOW 1000’

N. OF ARENAL ROAD)

BASIN LENGTH, (FT) = 2325
DIFFERENCE IN ELEVATION ACRQOSS BASIN = 57
SLOPE OF BASIN, (FT/FT) = 0.0245
AREA OF BASIN, (ACRES) = 32.7
AREA QOF BASIN, (SQ MI) = 0.0511
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNQOFF (SCS UPLAND METHOD) (INCHES) = .56
TIME OF CONCENTRATION (MIN) = 14
TIME TO PEAK (MIN) = 9
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 4.4
PEAK RUNOFF (CFS) (from AHYMO run) = 128
RUNOFF PER ACRE (CFS/ACRE) = 3.4
t/Tp t y Q
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 .0 .000 .0
2 .1 0.9 .030 3.84
3 .2 1.8 .100 12.80
4 .3 2.7 .190 24.32
5 .4 3.6 .310 39.68
6 .5 4.5 .470 60.16
7 .6 5.4 .660 84.48
8 .7 6.3 .820 104.96
9 .8 7.2 .930 119.04
10 .9 8.1 .990 126.72
11 1.0 9.0 1.000 128.00
12 1.1 9.9 . 990 126.72
13 1.2 10.8 .930 119.04
14 1.3 11.7 .860 110.08
15 1.4 12.6 .780 99.84
16 1.5 13.5 .680 87.04
17 1.6 14.4 .560 71.68
18 1.7 15.3 .460 58.88
19 1.8 16.2 .390 49.92
20 1.9 17.1 .330 42 .24
21 2.0 18.0 .280 35.84
22 2.2 19.8 .207 26.50
23 2.4 21.6 .147 18.82




t/Tp t Yy Q
POINT (min/min) (min) (cfs/cfs) (cfs)
24 2.6 23.4 .107 13.70
25 2.8 25.2 .077 9.86
26 3.0 27.0 .055 7.04
27 3.2 28.8 .040 5.12
28 3.4 30.6 .029 3.71
29 3.6 32.4 .021 2.69
30 3.8 34.2 .015 1.92
31 4.0 36.0 .011 1.41
32 4.5 40.5 .005 0.64
33 5.0 45.0 .000 0.00




HYDROGRAPH FOR BASIN 502 OF LONGFORD SUBDIVISION
(SIDE FLOW 200’ N. OF ARENAL ROAD)

BASIN LENGTH, (FT) = 2714
DIFFERENCE IN ELEVATION ACROSS BASIN = 72
SLOPE OF BASIN, (FT/FT) = - 0.0265
AREA OF BASIN, (ACRES) = 36.9
AREA OF BASIN, (SQ MI) = 0.05788
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND METHOD) (MIN) = 10
TIME TO PEAK (MIN) = 7
VOLUME OF RUNOFF (ACRE~FT) (from AHYMO run) = 4.16
PEAK RUNQFF (CFS) (from AHYMO run) = 121.8
RUNCFF PER ACRE (CFS/ACRE) = 3.3
t/Tp t y Q
POINT (min/min) (min) (cfs/cfs) {cfs)
1 .0 .0 .000 .00
2 .1 0.7 .030 3.65
3 .2 1.4 .100 12.18
4 .3 2.1 .190 23.14
5 .4 2.8 .310 37.76
6 .5 3.5 .470 57.25
7 .6 4.2 .660 80.39
8 L7 4.9 .820 99.88
9 .8 5.6 .930 113.27
10 .9 6.3 .990 120.58
11 1.0 7.0 1.000 121.8
12 1.1 7.7 .990 120.58
13 1.2 8.4 .930 113.27
14 1.3 9.1 .860 104.75
15 1.4 9.8 .780 95.00
16 1.5 10.5 .680 82.82
17 1.6 11.2 .560 68.21
18 1.7 11.9 .460 56.03
19 1.8 12.6 .390 47.50
20 1.9 13.3 .330 40.19
21 2.0 14.0 .280 34.10
22 2.2 15.4 .207 25.21
23 2.4 16.8 .147 17.90




t/Tp t Yy Q
POINT (min/min) (min) (cfs/cfs) (cfs)
24 2.6 18.2 .107 13.03
25 2.8 19.6 .077 9.38
26 3.0 21.0 .055 6.70
27 3.2 22.4 .040 4.87
28 3.4 23.8 .029 3.53
29 3.6 25.2 .021 2.56
30 3.8 26.6 .015 1.83
31 4.0 28.0 .011 1.34
32 4.5 31.5 .005 0.61
33 5.0 35.0 .000 0.00




HYDROGRAPH FOR BASIN 503
(SIDE FLOW 980’ 3.

OF SAGE ROAD)

BASIN LENGTH, (FT) = 1190
DIFFERENCE IN ELEVATION ACROSS BASIN = 44
SLOPE OF BASIN, (FT/FT) = 0.037
AREA OF BASIN, (ACRES) = 24.0
AREA OF BASIN, (SQ MI) = 0.03752
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME QOF CONCENTRATION (SCS UPLAND METHOD) = 8
TIME TO PEAK (MIN) = 7
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 2.60
PEAK RUNOFF (CFS) (from AHYMO run) = 78.03
RUNOFF PER ACRE (CFS/ACRE) = 3.25
POINT (min/min) {min) (cfs/cfEs) (cfs)
1 .0 .0 .000 .00
2 .1 0.7 .030 2.34
3 .2 1.4 .100 7.80
4 .3 2.1 .190 14.82
5 .4 2.8 .310 24.18
6 ) 3.5 .470 36.66
7 .6 4.2 .660 51.48
8 .7 4.9 .820 63.96
9 .8 5.6 .930 72.54
10 .9 6.3 .990 77.22
11 1.0 7.0 1.000 78.03
12 1.1 7.7 .990 77.22
13 1.2 8.4 .930 72.54
14 1.3 9.1 .860 67.08
15 1.4 9.8 .780 60.84
16 1.5 10.5 .680 53.04
17 1.6 11.2 .560 43.68
18 1.7 11.9 .460 35.88
19 1.8 12.6 .390 30.42
20 1.9 13.3 .330 25.74
21 2.0 14.0 .280 21.84
22 2.2 15.4 .207 16.15
23 2.4 16.8 .147 11.47




t/Tp t y Q
POINT (min/min) (min) {cfs/cfs) (cfs)
24 2.6 18.2 .107 8.35
25 2.8 19.6 .077 6.01
26 3.0 21.0 .055 4.29
27 3.2 22.4 .040 3.12
28 3.4 23.8 .029 2.26
29 3.6 25.2 .021 1.64
30 3.8 26.6 .015 1.17
31 4.0 28.0 .011 0.86
32 4.5 31.5 .005 0.39
33 5.0 35.0 .000 .00




HYDROGRAPH FOR BASIN 504
(ADDITIONAL SIDE FLOW AT SAGE ROAD)

BASIN LENGTH, (FT) = 2897
DIFFERENCE IN ELEVATION ACROSS BASIN = 24
SLOPE OF BASIN, (FT/FT) = 0.0083
AREA OF BASIN, (ACRES) = 23.75
AREA OF BASIN, (SQ MI) = 0.0366
100-YR, 6—-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND METHOD) = 40
TIME TO PEAK (MIN) = 27
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 2.57
PEAK RUNOFF (CFS) (from AHYMO run) = 77.16
RUNOFF PER ACRE (CFS/ACRE) = 3.25
t/Tp t v
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 .0 .000 .00
2 .1 2.7 .030 2.31
3 .2 5.4 .100 7.72
4 .3 8.1 .190 14.66
5 .4 10.8 .310 23.92
6 .5 13.5 .470 36.27
7 .6 16.2 .660 50.93
8 .7 18.9 .82¢0 63.27
9 .8 21.6 .930 71.76
10 .9 24.3 .990 76.39
11 1.0 27.0 1.000 77.16
12 1.1 29.7 .990 76.39
13 1.2 32.4 .930 71.76
14 1.3 35.1 .860 66.36
15 1.4 37.8 .780 60.18
16 1.5 40.5 .680 52.47
17 1.6 43.2 .560 43.21
18 1.7 45.9 .460 35.49
19 1.8 48.6 .390 30.09
20 1.9 51.3 .330 25.47
21 2.0 54.0 .280 21.60
22 2.2 59.4 .207 15.97
23 2.4 64.8 .147 11.34




t/Tp t y Q
POINT (min/min) (min) (cfs/cfs) (cfs)
24 2.6 70.2 .107 8.26
25 2.8 75.6 .077 5.94
26 3.0 81.0 .055 4.29
27 3.2 86.4 .040 3.09
28 3.4 91.8 .029 2.24
29 3.6 97.2 .021 1.62
30 3.8 102.6 .015 1.16
31 4.0 108.0 .011 0.85
32 4.5 121.5 .005 0.39
33 5.0 135.0 .000 .00




HYDROGRAPH FOR BASIN 505

(ADDITIONAL SIDE FLOW 1100°

N. OF BLAKE ROAD)

BASIN LENGTH, (FT) = 1468
DIFFERENCE IN ELEVATION ACROSS BASIN = 8
SLOPE OF BASIN, (FT/FT) = 0.00545
AREA OF BASIN, (ACRES) = 16.8
AREA OF BASIN, (SQ MI) = 0.02618
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (SCS UPLAND MEDHOD) (MIN) = 26
TIME TO PEAK (MIN) = 17
VOLUME OF RUNOFF (ACRE-FT) (from AHYMO run) = 1.41
PEAK RUNOFF (CFS) (from AHYMO run) = 43.10
RUNQFF PER ACRE (CFS/ACRE) = 2.57
t/Tp t y
POINT (min/min) (min) (cfs/cfs) (cfs)
1 .0 .0 .000 .00
2 1 1.7 .030 1.29
3 .2 3.4 .100 4.31
4 .3 5.1 .190 8.19
5 .4 6.8 .310 13.36
6 .5 8.5 .470 20.26
7 .6 10.2 .660 28.45
8 .7 11.9 .820 35.34
9 .8 13.6 . 930 40.08
10 .9 15.3 .990 42 .67
11 1.0 17.0 1.000 43.10
12 1.1 18.7 .990 42 .67
13 1.2 20.4 . 930 40.08
14 1.3 22.1 .860 37.07
15 1.4 23.8 .780 33.62
16 1.5 25.5 .680 29.31
17 1.6 27.2 .560 24 .14
18 1.7 28.9 .460 19.83
19 1.8 30.6 .390 16.81
20 1.9 32.3 .330 14.22
21 2.0 34.0 .280 12.07
22 2.2 37.4 .207 8.92
23 2.4 40.8 .147 6.34




t/Tp t v Q
POINT {(min/min) (min) (cfs/cfs) (cfs)
24 2.6 44.2 .107 4.61
25 2.8 47.6 .077 3.32
26 3.0 51.0 .055 2.37
27 3.2 54.4 .040 1.72
28 3.4 57.8 .029 1.25
29 3.6 61.2 .021 0.91
30 3.8 64.6 .015 0.65
31 4.0 68.0 .011 0.47
32 4.5 76.5 .005 0.22
33 5.0 85.0 .000 .00




APPENDIX C

Time to Peak Calculations



TIME To PeEAK CALCULATIONS

BASINS 100 -405 : SIDE FlLow AT

ARENAL KD .

:[[/2000 /_)/(/Zox/( x S )j [{L 4000)* Kn ¥ /LCa,//_\agj

4.305 ¥ S@.ies

L= 5714

[ovacd. Gre M/Mt&(yufh f/tféjzm
bt Kn = 0023
033
Te = 2000 - 5714 + (5714 - 4000) * 0.023 / 714
(20 ¥ 2.3+ 574

) =

4305 * [.5p%s
2291 M.

tp = 2/3(.2-?9(> = /5.3 pun

BASIN 406 : S$DE FLow SO S. OF AeenAL RD.

Ly=400 |, K= 07 ,S= 003
V.= 07V1.3¢ = agzﬂag

Lz: /4é3 , ) KZ.: 2.0
Vo = 2001.3¢ = 233 7(,73

Te = /Mo/ﬁ?z%t//éés/z;z) 0.33 h
3600

Tp 2/3/&33A>: g22h = 3.2 min

ISAACSON & ARFMAN, P.A. suBJECT JoB NO.__

BY DATE SHEETNO._/ oOF___

—




BASIN 407: SIDE FLOW

1650 S. OF AReENAL RD.

/

Liz 400", K=07 ., S=00t52

Vi 071152 = 0.6
Ly= 1703 |, K= 2.0
Vo = 2010852 = 247

o = (400/096) + (1703 /2.47)

Seoo

Tp= % (032) = 021h = [3run.

= 0.32h

Basin 408 :

SI(DE FlLow 3000 S. OF ArewnalL KD.
400", K= 0.7 , S= Do(§8
071188 = 0.9¢ 75/95

< 2574( \ Kzz 2.0

- 20lfigs = 274 75/95

(400/0.9¢) + (2574 /274)
3400

= (.38 h

= 2 (035h) = 025 h = |5 min,

ISAACSON & ARFMAN, P.A. susJECT
BY

JOB NO.___

DATE SHEETNO._Z OF__




BASINS S00 ¥ 50( : Sipe Flow [000°N. OF ArENAL KD .
L =400, Kiz07 S =245/
V, = 07 V245 = ({0

L= 400", Ky= 2.0
2.0V245 = 343

= /5-25 ¢ K3=30
30245 - 470

: oz @00//‘/0) + [400/32.13) + (1525 [470) _ 223
3400
tp = 24 (023h) = Oisk = 9 min.

BASIN 502 @ Side FLow 200 N. 0F AeeNAL KD.
Ly = 4'00/, Ki=20
V, = 20265 =3.2¢

L, = 2314 ( K, =30
Vo = 20265 = 465

Te= (400/3.2¢) + (2314/4.95) Py
2400 -

779 = 2/3 (0[7/4) = OJIA = 7M.

BaSin 503 : sbe FLow 950" S 0F SAGE KD
Li=400", Ki=07 ,S=270/
\/( = Jgl370 = 1.35

- 79‘0,, KZ: 2.0
201370 = 385

. (hoo/135) ££99.2.95) _ pral = §4 miw
3600

7;@: % /‘X.4ml'h>: 4é/'41/\/

ISAACSON & ARFMAN, P.A. sueJECT JoB No.___
BY DATE SHEETNO._ 3 or 4L




BASIN 504 :

ADDITIONAL SIDE FLOWw AT SAGE KD

Lo=400 Ki=07' S =083)
Vi = 07‘5"33 = 0 &4

LZ: «2497,, KZ T L0
v\/lzf ,20‘0.?3 - /Yz

L3= 1994, Kz= 320 , S35+ ,2,92/
\/3 = 3;0@2,92 = 5/3

Te = (400/0.6%) 7%2497/ | §2) + /%4/?5./3)
3400

Te= oy (40min) = 27 min .

oy afé\%t = 40/‘4//\/.

BrSIN 505 ADDITIONAL

SIbE FLOW 1100 N. OF BLAKE #£D,
L= 400 K =20 S = 0545/

V. = 2.0/0545 = (4¢
L, = losg , K,= 30

L Sz 0595
V2= 3.0V0545 = 2.2/

= 3200, Ky= 30, S3- [.98)
'j - Eal/r/\?? = 4t

= (400//,48’) +//0€¥/Z-2«f'\) * /5200 _/‘U/) = 0434
600

ISAACSON & ARFMAN, P.A. SuBJECT JoB No.__

BY DATE SHEETNO. ‘4 ofF €




APPENDIX D

Previous Hydrograph Computational Datas by BEC
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BOYLE ENGINEERING CORPORATION
8:52 AM

T

UE, MAR 13, 1984,

AMOLE DEL NORTE STORM DIVERSION FACILITY

BASIN LENGTH,
DIFFERENCE IN ELEVATION ACROSS BASIN

SLOPE OF BASIN,
AREA OF BASIN,
AREA OF BASIN,

199~-YR,

COMPOSITE CURVE NO.

HYDROGRAPH FOR AREA 32D

(FT)

(FT/FT)
(ACRES)
(sQ MI)

6-HR RAINFALL, (INCHES)

DIRECT RUNOFF (INCHES)
TIME OF CONCENTRATION (KIRPICH EQN.)
TIME TO PEAK (NEAREST EVEN MINUTE)

VOLUME OF RUNOFF (ACRE-FT)
PEAK RUNOFF (CFS)
PEAK RUNOFF PER ACRE (CFS/ACRE)

POINT

WodJaanbd wN -

(min/min)

U B W WwWwwWhNNNN R b e e e e o o

t/Tp

-QU'I&CDO\-bI\J&030\QI\J&\O(D\!O\UW-&Q)ND—‘&\Q(D\IO\WAMNF—‘@

t Y
(min) (cfs/cfs)
.G . 000
2.2 330
4.4 . 100
6.6 .190
8.8 .310
11.9 .479
13.2 . 660
15.4 .820
17.6 .930
19.8 .99¢
22.0 1.000
24.2 . 990
26.4 . 930
28.6 .860
30.8 . 780
33.0 . 680
35.2 . 560
37.4 . 460
39.6 . 390
41.8 . 330
44 .0 . 280
48.4 .207
52.8 .147
57.2 .107
6l1.6 877
66.0 .55
70.4 340
74.8 .B29
79.2 .9821
83.6 .015
88.0 L3311
99.¢ . B35
110.9 000

{1 T I O

1 T R T |

1

(c

5

16.
32.
52.
79.
111.
138.

156

166.
le68.
166.

156

144.
131.
114.

94.

77
65

55.
47.

34

24.

18

12,

N Wb OV

4149.
83.
0209
126.9
.1982
2.20

79.00
.64
21.42
22
6.739
68.43
1.33

fs)

.00
.95
84
141%}
21
le
16
11
.64
75
43
75
.64
85
38
53
32
.48
.69
58
l6
.87
76
32
97
.26
.74
.88
.54
.53
.85
.84
.00




BOYLE ENGINEERING CORPORATION Lo
TUE, MAR 13, 1984, 8:52 AM
AMOLE DEL NORTE STORM DIVERSION FACILITY
HYDROGRAPH FOR AREA 33D

BASIN LENGTH, (FT) = 3650.
DIFFERENCE IN ELEVATION ACROSS BASIN = 74.
SLOPE OF BASIN, (FT/FT) = .9203
AREA OF BASIN, (ACRES) = 93.9
AREA OF BASIN, (sqo MI) = .1467
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 79.00
DIRECT RUNOFF (INCHES) = .64
TIME OF CONCENTRATION (KIRPICH EQN.) = 19.36

TIME TO PEAK (NEAREST EVEN MINUTE) = 20
VOLUME OF RUNOFF (ACRE-FT) = 4.987
PEAK RUNOFF (CFs) = 137.11
PEAK RUNOFF PER ACRE (CFS/ACRE) = 1.46

POINT t/Tp t Yy Q

(min/min) (min) (cfs/cfs) (cfs)

1 .0 .9 . 000 .00

2 1 2.0 . 030 4.11

3 2 4.9 . 100 13.71

4 3 6.0 .199 26.05

5 4 8.0 .310 42.5¢9

6 5 10.9 .470 64.44

7 6 12.9 . 660 90.49

8 7 14.9 .820 112.43

9 8 16.9 . 930 127.51

10 9 18.9 . 999 135.74

11 1.0 20.09 1.000 137.11

12 1.1 22.0 .999 135.74

13 1.2 24.90 .939 127.51

14 1.3 26.0 . 860 117.92

15 1.4 28.9 . 780 196.95

1o 1.5 30.9 . 680 93.24

17 1.6 32.9 .560 76.78

18 1.7 34.9 . 460 63.07

19 1.8 36.0 .399 53.47

20 1.9 38.9 . 330 45.25

21 2.0 49.0 .280 38.39

22 2.2 44.9 . 207 28.38

23 2.4 48.0 .147 20.16

24 2.6 52.0 197 14.67

25 2.8 56.9 077 19.56

26 3.9 60.0 .055 7.54

27 3.2 64. . 040 5.48

28 3.4 68.0 .029 3.98

29 3.6 72.9 .021 2.88

30 3.8 76.0 .015 2.06

31 4.9 80.90 011 1.51

32 4.5 90.0 . 005 .69

33 5.0 100.9 . 000 .00




BOYLE ENGINEERING CORPORATION
TUE, MAR 13, 1984, 8:52 AM

AMOLE DEL NORTE STORM DIVERSION FACILITY

HYDROGRAPH FOR AREA 34D

BASIN LENGTH, (FT) = 3184.
DIFFERENCE IN ELEVATION ACROSS BASIN = 76.
SLOPE OF BASIN, (FT/FT) = .0239
AREA OF BASIN, (ACRES) = 137.5
AREA OF BASIN, (SQ MI) = .2149
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 82.00
DIRECT RUNOFF (INCHES) = .78
TIME OF CONCENTRATION (KIRPICH EQN.) = 16.34

TIME TO PEAK (NEAREST EVEN MINUTE) = 16
VOLUME OF RUNOFF (ACRE-~FT) = 8.900
PEAK RUNOFF (CFS) = 305.85
PEAK RUNOFF PER ACRE (CFS/ACRE) = 2.22

POINT t/Tp t y Q

(min/min) (min) (cfs/cfs) (cfs)

1 .0 .0 . 206 .00

2 .1 1.6 .030 9.18

3 .2 3.2 .100 30.59

4 .3 4.8 .190 58.11

5 .4 6.4 .310 94.81

6 .5 8.0 <470 143.75

7 .6 9.6 . 660 201.86

8 .7 11.2 . 820 250 .80

9 .8 12.8 .930 284.44

10 .9 14.4 .990 302.79

11 1.0 16.9 1.000 305.85

12 1.1 17.6 .990 302.79

13 1.2 19.2 .930 284.44

14 1.3 20.8 .860 263.03

15 1.4 22.4 . 780 238.56

16 1.5 24.0 . 680 207.98

17 1.6 25.6 . 560 171.28

18 1.7 27.2 460 140.69

19 1.8 28.8 .390 119.28

20 1.9 30.4 .330 108.93

21 2.0 32.0 . 280 85.64

22 2.2 35.2 .207 63.31

23 2.4 38.4 .147 44.96

24 2.6 41.6 .107 32.73

25 2.8 44.8 077 23.55

26 3.0 48.0 .@55 16.82

27 3.2 51.2 . 040 12.23

28 3.4 54.4 .029 8.87

29 3.6 57.6 021 6.42

30 3.8 60.8 .015 4.59

31 4.0 64.0 .011 3.36

32 4.5 72.0 805 1.53

33 5.0 80.0 . 000 .00
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BOYLE ENGINEERING CORPORATION

T

UE,

MAR 13, 1984,

8:52 AM

AMOLE DEL NORTE STORM DIVERSION FACILITY

HYDROGRAPH FOR AREA 35D

BASIN LENGTH, (FT)

DIFFERENCE IN ELEVATION ACROSS BASIN

SLOPE OF BASIN, (

AREA OF BASIN,

AREA OF BASIN, (S

1909-YR,

6-HR RAINFALL,

FT/FT)

(ACRES)

Q M1)

COMPOSITE CURVE NO.
DIRECT RUNOFF (INCHES)

TIME OF CONCENTRATION (KIRPICH EQN.)
TIME TO PEAK (NEAREST EVEN MINUTE)

VOLUME OF RUNOFF (ACRE-FT)
PEAK RUNOFF (CFS)

PEAK RUNOFF PER ACRE (CFS/ACRE)

POINT

—
VOO~ U D W=

WWWWRNRNRNONMNDNNRN e e s e e e o
WNNFRIWVWONdAOAULA,WUNHFHFROUD~JAUDL WN -~

t/Tp

t

(min/min) (min)

VB P LWOWWWWRNNNRNNF e e e e e

(INCHES)

nu

nwnn

o

Y
(cfs/cfs)

. 009
030
. 100
.190
.310
470
. 660
.820
-930
. 990
1.000
. 999
. 930
. 860
. 780
. 680
. 560
. 460
. 390
. 330
. 280
. 207
. 147
1087
877
.@55
D40
.029
P21
@15
011
. 305
. 000

5200.

184.
.0192
127.3
-1990

77.00
.56
25.95
26
5.883
124.43
.98

(cfs)

.00
3.73
12.44
23.64
38.57
58.48
82.12
192.03
115.72
123.18
124.43
123.18
115.72
107.91
97.05
84.61
62.68
57.24
48.53
41.06
34.84
25.76
18.29
13.31
9.58
6.84
4.98
3.61
2.61
1.87
1.37
.62
.00
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BOYLE ENGINEERING CORPORATION
TUE, MAR 13, 1984, 8:52 AM

AMOLE DEL NORTE STORM DIVERSION FACILITY

HYDROGRAPH FOR AREA 36D

BASIN LENGTH, (FT) = 4300.
DIFFERENCE IN ELEVATION ACROSS BASIN = 7Q.
SLOPE OF BASIN, (FT/FT) = .0163
AREA OF BASIN, (ACRES) = 140.8
AREA OF BASIN, (SQ MI) = . 2209
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77.00
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (KIRPICH EQN.) = 23.990
TIME TO PEAK (NEAREST EVEN MINUTE) = 24

VOLUME OF RUNOFF (ACRE-FT) = 6.504
PEAK RUNOFF (CFS) = 149.91
PEAK RUNOFF PER ACRE (CFS/ACRE) = 1.06

POINT t/Tp t y 0
(min/min) (min) (cfs/cfs) (cfs)
1 .0 .9 . 009 .00
2 .1 2.4 .B30 4.47
3 2 4.8 . 100 14.90
4 .3 7.2 .190 28.31
5 .4 9.6 .310 46.19
6 .5 12.0 L4709 70.04
7 .0 14.4 .660 98.35
8 7 16.8 .820 122.19
9 .8 19.2 . 930 138.58
10 .9 21.6 . 999 147.52
11 1.0 24.0 1.000 149.091
12 1.1 26.4 .990 147.52
13 1.2 28.8 .930 138.58
14 1.3 31.2 .860 128.15
15 1.4 33.6 . 780 116.23
16 1.5 36.0 . 680 141.33
17 1.6 38.4 .560 83.45
18 1.7 40.8 .460 68.55
19 1.8 43.2 . 390 58.12
20 1.9 45.6 .330 49.17
21 2.0 48.90 . 280 41.72
22 2.2 52.8 207 30.85
23 2.4 57.6 .147 21.91
24 2.6 62.4 107 15.94
25 2.8 67.2 B77 11.47
26 3.0 72.0 355 8.20
27 3.2 76.8 049 5.96
28 3.4 81.6 .329 4.32
29 3.6 86.4 .B21 3.13
39 3.8 91.2 .@315 2.24
31 4.0 96.0 L0011 v 1.64
32 4.5 198.0 .005 .75
33 5.0 129.0 . 890 .00
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BOYLE ENGINEERING CORPORATION
TUE, MAR 13, 1984, 8:52 AM

AMOLE DEL NORTE STORM DIVERSION FACILITY

HYDROGRAPH FOR AREA 38D

BASIN LENGTH, (FT) = 3100.
DIFFERENCE IN ELEVATION ACROSS BASIN = 58.
SLOPE OF BASIN, (FT/FT) = .0187
AREA OF BASIN, (ACRES) = 131.5
AREA OF BASIN, (SQ MI) = .2054
100-YR, 6-HR RAINFALL, (INCHES) = 2.20
COMPOSITE CURVE NO. = 77.00
DIRECT RUNOFF (INCHES) = .56
TIME OF CONCENTRATION (KIRPICH EQN. ) = 17.61

TIME TO PEAK (NEAREST EVEN MINUTE) = 18
VOLUME OF RUNOFF (ACRE-FT) = 6.074
PEAK RUNOFF (CFS) = 185.56
PEAK RUNOFF PER ACRE (CFS/ACRE) = 1.41

POINT t/Tp t Yy Q

(min/min) (min) (cfs/cfs) (cfs)

1l .0 ] . 000 .00

2 .1 1.8 .330 5.57

3 .2 3.6 . 100 18.56

4 .3 5.4 .190 35.26

5 .4 7.2 .3108 57.52

6 .5 9.0 .478 87.21

7 .6 19.8 .660 122.47

8 .7 12.6 .820 152.16

9 .8 14.4 .930 172.57

19 .9 16.2 . 999 183.709

11 1.9 18.0 1.000 185.56

12 1.1 19.8 . 990 183.70

13 1.2 21.6 .930 172.57

14 1.3 23.4 .860 159.58

15 1.4 25.2 . 780 144.74

16 1.5 27.0 .680 126.18

17 1.6 28.8 .560 183.91

18 1.7 30.06 460 85.36

19 1.8 32.4 . 390 72.37

20 1.9 34.2 .330 61.23

21 2.0 36.0 . 280 51.96

22 2.2 39.6 287 38.41

23 2.4 43.2 .147 27.28

24 2.6 46.8 .1@87 19.85

25 2.8 56.4 377 14.29

26 3.0 54.0 .@355 19.21

27 3.2 57.6 .340 7.42

28 3.4 61.2 .329 5.38

29 3.6 64.8 .021 3.90

30 3.8 68.4 .815 2.78

31 4.0 72.0 .B011 2.04

32 4.5 81.0 .B05 .93

33 5.0 99.0 .00 .00



APPENDIX E

Design of the Temporary Detention Pond



s 20 2
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TURE

POND BOTTOM

|
% SCALE: 1"=60’

TEMPORARY

RETENTION POND
EL (ft) H (ft) AREA (Ac) STORAGE (AF)

21 0 1.85 0
22 1 1.96 1.91
23 2 2.07 3.93
24 3 2.18 6.06
25 4 2.30 8.30
26 5 2.42 10.66
27 6 2.54 13.14
28 7 2.66 15.74
29 8 2.79 18.47
30 9 2.92 21.33
31 10 3.05 24.32
32 11 3.18 27.44

PEAK DISCHARGE TO POND: Qioo= 880cfs
Qo = 475cfs

PEAK DISCHARGE= 190cfs

MAX. WATER SURFACE ELEV= 26.79’

4” PVC DRAIN LINE. INV= 16.0,
RUN OUT @ S= 0.01 ft/ft TO DAYLIGHT

ISAACSON & ARFMAN, P.A.

Consulting Engineering Associates
128 Monroe Street N.E.

Albuquerque New Mezico
903EXH16.DWGdlv 6/12/97




APPENDIX F

AHYMO Summary & Output
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AMOLE DEL NORTE DRAINAGE BASIN

AREA BOUNDED BY SNOW VISTA BLVD., SAGE RD.. & AMOLE CHANNEL
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