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1.0 INTRODUCTION

This report was prepared by A-N West, Inc. as an addendum to the Flood

Control District of Maricopa County (FCDMC) contract FCD 84-26. The original

project report was titled the "Eastern Maricopa County Area Drainage Master

Study" (January 1987). This addendum study is titled The Multi -Frequency

Analysis for the Eastern Maricopa County Area Drainage Master Plan. The

purpose of this study is to evaluate the cost qf master drainage plans for

2·, 5-, 10-, and 50-year frequency systems.

The study area (see Figure 1, Location Map) is located in eastern Maricopa

County and northwest Pinal County between the Salt River and Gila River. The

study area boundary is exactly the same as the original Area Drainage Master

Study.

1.1 Purpose
The purpose of this report is to document the study approach and present the

results of the Multi-Frequency Analysis Study. The two objectives of the

study were:

1) To provide a plan for flood protection within the study area for the 2-,

5-, 10-, and 50-year storm event.

2) Reduce the peak inflows into the R.W.C.D. Floodway to maintain its design

integrity for the lOa-year storm event.

The analyzed systems incorporate combinations of regional detention basins,

channels, and storm drains to reduce existing condition runoff peaks to the

design capaci ty of the Soil Conservation Service/FCDMC R. W. C. D. Floodway.

The HEC-l computer program was employed to remodel the approximate 68-square

mile watershed for the storm drain option for the 2-, 5-, and la-year

systems. The drainage systems meet the design discharges for the R.W.C.D.

Floodway for the lOa-year, 24-hour flood event (see Appendix I, R.W.C.D.

Discharge Comparison Table).
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2.0 STUDY APPROACH

Both a channel-basin system and a storm drain-basin system were to be

analyzed in this addendum study. A channel and basin system was analyzed for

the 10-year and 50-year event. A channel system for the 2-year and 5-year

event was not considered feasible due to the relatively small design

discharge, large land costs and significant potential for diversion of flood

flows, and consequent worsening of flooding in other areas associated wi th

these two systems. Therefore, the channel-basin system evaluation was

limited to the 10-year and 50-year storm event. The basic philosophy of the

channel basin system was to provide a channel sys tem to convey the design

storm event and for flows in excess of the design storm (or R.W.C.D. design

discharge) are diverted into regional basins over a side cast weir. The

regional basin locations and sizes were not adjusted since a majority of the

lOa-year flows are carried in the channels (including freeboard) designed for

the 50- and la-year flows (see Figure 2).

The storm drain-basin system analysis was limited to the 2-, 5-, and la-year

storm event. A storm drain system for the 50-year event was not considered

feasible because of the numerous large diameter storm drains necessary to

convey the runoff from this event. Computer models of each system were

developed which evaluated the effect of each system on the R.W.C.D. The 100

year 24-hour storm event was imposed on each system and regional basins were

sized to reduce peak flows to the design discharge along the R.W.C.D.

In modeling the study area, the following assumptions were made:

1. All the SCS Buckhorn-Mesa flood retarding structures (including the

Weekes Wash Dam) were in place and provide a minimum of lOa-year flood

protection. As of May 1987, there is no committed local sponsor for the

Weekes Wash FRS project. Future studies should re-evaluate the

assumption of the Weekes Wash FRS being constructed.

2. Apache Trail (US 60-80-89) did not alter runoff patterns and the numerous

culverts under Apache Trail had laO-year capaci ty (see Appendix C in

original report).

3. The Superstition Freeway was in place from the R.W.C.D. irrigation canal

to the North Diversion Dam (see Figure 1, Location Map). It was further

Page 2
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assumed that the oftsi te drainage system for the Supersti tion would

collect, concentrate, and pass offsite flows at several crossings.

4. The HEC-I model's kinematic wave subroutine adequately represented the

routing characteristics of the runoff occurring in the subareas.

5. The Central Arizona Proj ec t (CAP) functioned as designed and that

overchutes passed concentrated flows without altering the runoff

hydrograph (1. e. , minimal ponding and detention at overchutes') (see

Appendix C in original report) .

6. All runoff from upstream of the C.A.P. is contained in regional basins

below the C.A.P. and would not effect the storm drain size below the

C.A.P.

The HEC-I computer model were oriented to model the flows in the storm drain

and to pass flows in excess of the pipe capacity to the next storm drain to

the south. Some of the regional basins modeled were to reduce the required

storm drain size and other basins were to limit the IOO-year 24-hour flows to

the design capacity along the R.W.C.D.
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3.0 CHANNEL SYSTEM ANALYSIS

For the channel and basin system for the 10- and 50-year storm events, the

discharges developed in the original study (January 1987) were used (see

Original Study Appendix F). The basin locations and sizes remained the same

as in the original study to reduce lOO-year runoff to match the design

discharges along the R.W.C.D (see Figure 2). The channel sizes were reduced

to pass the systems design flow plus freeboard (see Appendix H, Comparison of

Channel Parameters). The freeboard for the 50-year system was typically

sufficient to pass lOO-year flows. The freeboard for the 10-year channel

system was typically insufficient to pass the 100-year flows, but the amount

of breakout from the 10-year channels was limited to just upstream of drop

s truc tures at minimum freeboard. It was assumed tha t the breakout flows

would not represent a large enough change in the discharge to warrant

remodeling the entire study area, especially since the purpose of the study

was to develop a comparative cost estimate.

The channel systems analyzed for

duplicates of the lOO-year channel

The channels were resized to pass

culverts under the mile roads.

the 10- and 50-year storm events are

sys tem proposed in the original study.

the design discharge and so were the

3.1 Results

The Channel-Basin Analysis Cost Estimate is provided in Table 1. The 50-year

channel system reduced the required right-of-way to 334 acres (-1.5%), the

channel excavation to 1,740,000 cubic yards (-23%), the channel lining to

129,000 cubic yards (- 22%), and the culverts to 8,000 cubic yards (-15%).

There is a cost reduction of about 10 percent for the 50-year channel-basin

system over the 100-year system.

The 10-year channel system reduced the required right-of-way to 294 acres

(-13%), the channel excavation to 1,200,000 cubic yards (-47%), the channel

lining to 99,000 cubic yards (-40%), and the culverts to 6,000 cubic yards (

38%). The lO-year channel-basin system represents about a 20 percent cost

reduction over the laO-year system.
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TABLE 1
CHANNEL -BASIN ANALYSIS

COST ESTIMATE

UNIT UNIT 100-YR 50-YR 10-YR 100-YR 50-YR 10-YR
CHANNELS COST (JrY. QTY. QTY. COST COST COST

Excavation C.Y. $ 2.00 2,260,000 1,740,000 1,200,000 $ 4,500,000 $ 3,500,000 $ 2,400,000

Lining C.Y. $ 160.00 166,000 129,000 99,000 $26,500,000 $20,600,000 $15,800,000

R.O.W. ACRE $45,000.00 339 334 294 $15,300,000 $15,000,000 $13,200,000

Culverts C.Y. $ 200.00 9,500 8,080 5,900 $ 1,900,000 $ 1,600,000 $ 1,200,000

REGIONAL UNIT UNIT 100-YR 50-YR 10-YR 100-YR 50-YR 10-YR
BASINS COST (JrY. QTY. QTY. COST COST COST

Excavation C.Y. $ 1.50 6,400,000 6,400,000 6,400,000 $ 9,600,000 $ 9,600,000 $ 9,600,000

Weir Lining C.Y. $ 160.00 9,520 9,520 9,520 $ 1,500,000 $ 1,500,000 $ 1,500,000

OUtlet EArn $20,000.00 14 14 14 $ 300,000 $ 300,000 $ 300,000

R.O.W. ACRE $45,000.00 410 410 410 $18,500,000 $18,500,000 $18,500,000

'lDTAL $78,100,000 $70,600,000 $62,500,000



4.0 STORM DRAIN SYSTEM ANALYSIS

The storm drain option was analyzed for the 2-, 5-, and la-year storm events.

To analyze the significant amount of flow passing these storm drains during

the lOa-year event, a computer model was developed (see Figure 3 HEG-l

Schema tic) . The model was developed for the area below the C. A. P. and the

flows from above the C.A.P. will drain into three regional basins just below

the C.A.P. Therefore, runoff from above the C.A.P. will not have an

influence on the storm drain below the C.A.P. The area below the C.A.P. was

divided into 70 subareas of'O.25 to 1.0 square miles (see HEC-l Schematic).

There was also one subarea modeled above the C.A.P. below the Superstition

Freeway. The runoff curve numbers used were from the original (January,

1987) study.

For the storm drain system a backbone system of lOa-year channels was

assumed. The Superstition Freeway, Guadalupe Channel, and the Red Mountain

Parkway/Southeast Loop Channels were assumed to be in place wi th lOa-year

capaci ty. The Sou theas t Loop/Red Mountain Parkway alignmen t was assumed to

be along Ellsworth and Elliot (West of Ellsworth) which corresponded to the

original study.

The storm drains above the C.A.P. were sized based on flows generated in the

original study (January, 1987) for the 2-, 5-, and la-year systems. The last

1,000 feet to 1,500 feet of storm drain above the C.A.P. would need to be

conveyed by open channel flow in order for the flow to pass over the C.A.P.

in the existing overchutes. Storm drain sizes were chosen to pass the design

discharge wi thout diverting flows past the storm drain. The storm drain

slopes were chosen such that the storm drain would gravi ty flow in to the

downstream open channel outlet (i.e. R.W.C.D., Broadway, Sossaman, Ellsworth,

and Ellio t) .

The basins are located and sized to reduce the storm drain sizes downstream

from the basins and/or to limi t the flows to the design capaci ty of the

R.W.C.D. floodway utilizing the concept of detention of the peak portion of

the hydrology only. Other than the three basins just downstream of the

C.A.P., the only basin sized to hold the entire flow (i.e., retention of the

entire hydrograph) in the storm drain is the basin at Broadway Road and 72nd

Street for the 5-year system. In order to maintain design flows in the

R.W.C.D. floodway at Broadway Road, all flow in the Broadway channel east of

72nd Street needs to be retained in the basin.
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4.1 Results

The storm drain system contains 42.4 miles of storm drain pipe (see Figure 4,

Storm Drain Plan). The sizes of the storm drain for the 2-year system range

from 12-inch to 54-inch diameter RCP, the 5-year system ranges from 2l-inch

to 78-inch diameter RCP, and the la-year system ranges from 24-inch to 90

inch diameter RCP. The larger than desired pipe on the la-year system

resulted from not having an undeveloped area along Broadway (east of Power

Road) to use as a regional basin for detaining excessive flows (see Appendix

I, Storm Drain Inventory).

The basin sizes and locations vary for the three storm events analyzed

depending upon the need for downsizing the storm drain and the amount of flow

reduction required along the R.W.C.D. to limit flows to the design cap'acity

along the R.W.C.D. The la-year storm drain system has 15 basins with a total

storage volume of 4,095 acre-feet. The 5-year system has 16 basins with a

total storage volume of 4,149 acre-feet. The 2-year system has 17 basins

with a total storage volume of 4,100 acre-feet (see Appendix I, Regional

Basin Inventory).

There are approximately 25 miles of existing open channel and 4-1/2 miles of

natural channel used in the system.

The Storm Drain-Basin Analysis Cost Estimate is provided in Table 2. There

is an approximate 4 percent cost savings for the 2-year storm drain system

over the lOa-year channel-basin system. However, the 5-year storm drain

system has a 9 percent increase in cost and the la-year storm drain system

has a 17.5 percent increase in cost over the lOa-year channel-basin system.
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TABLE 2
STORM DRAIN-BASIN ANALYSIS

COST ESTIMATE

UNIT UNIT 10-YR 5-YR 2-YR 10-YR 5-YR 2-YR
OiANNELS COST QTY. QTY. QTY. COST COST COST

Excavation C.Y. $ 2.00 722,343 722,343 722,343 $ 1,400,000 $ 1,400,000 $ 1,400,000

Lining C.Y. $ 160.00 47,350 47,350 47,350 $ 7,600,000 $ 7,600,000 $ 7,600,000

RCW ACRE $45,000.00 100 100 100 $ 4,500,000 $ 4,500,000 $ 4,500,000

Culverts C.Y. $ 200.00 5,083 5,083 5,083 $ 1,000,000 $ 1,000,000 $ 1,000,000

Storm Drain* varies $37,200,000 $30,100,000 $20,200,000
I

REGIaNAL** UNIT UNIT 10-YR 5-YR 2-YR 10-YR 5-YR 2-YR
BASINS COST QTY. QTY. QTY. COST COST COST

Excavation C.Y. $ 1.50 8,300,000 8,400,000 8,300,000 $12,400,000 $12,600,000 $12,400,000

Weir Lining C.Y. $ 160.00 72.5 70 60 $ 10,000 $ 10,000 $ 10,000

Outlet EACH $20,000.00 17 16 15 $ 340,000 $ 320,000 $ 300,000

RCW ACRE $45,000.00 608.5 620.5 614.5 $27,400,000 $27,900,000 $27,700,000

TOTAL $91,800,000 $85,400,000 $75,100,000

* See Appendix I, Storm Drain Inventory
** See Appendix I, Regional Basin Inventory, storm Drain Option



5.0 SUMMARY

The Multi-Frequency Analysis for the East Maricopa County Area Drainage

Master Plan analyzed the cost of the 2-, 5-, 10-, and 50-year storm systems.

The two types of systems analyzed were 1) channel and regional basin option,

and, 2) a storm drain and regional basin option. The channel-basin option

was analyzed for the 50- and 10-year frequency system and concluded that cost

savings of 10 percent and 20 percent, respectively were possible.

The storm drain basin option was analyzed for the 10 - , 5 - , and 2-year

frequencies and concluded that the 2-year system showed a cost savings of

about 4 percent. Both the S- and la-year storm drain system showed an

increase in system cost of 9 and 17.5 percent, respectively.

Clearly the cost of the pipe option is very expensive for the amount of flood

protection being provided. The channel system has merit and there is a cost

savings for the lesser frequency channel systems over the lOa-year channel

basin system.

If a lesser frequency system is chosen a channel system designed for the SO

year storm event with freeboard, but capable of passing the lOa-year storm

within the project right-of-way would provide equal protection for less

expensive without increasing liability.
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50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
113+30

474 .0039 3.5 4.5 63.0 201 .0049 1.1 3.5 54.6
150+00

122 .0056 0.4 3.0 50.9 50 .0059 0.7 2.0 45.2
189+80 I

I

BUSH HIGHWAY CHANNEL

DOE ELECTRIC EASEMENT

D.O.E ELECTRIC EASEMENT

CHANNEL OPTION
PARAMETER COMPARISON TABLE

SHEET 5 OF 20

SHEET 5 OF 20

SHEET 4 OF 20

. .
50-YEAR 10-YEAR

STATION Q S b d R.O.W. Q S b d R.O.W.
156+49.24

500 .0037 4.5 4.5 56.5 452 .0040 3.1 4.5 55.1
160+89

522 .0036 4.7 4.5 64.2 254 .0042 2.8 3.5 56.3
198+00

340 .0049 0.6 4.5 60.1 166 .0045 2.2 3.0 52.7
210+39

225 .0032 8.0 2.5 54.0 149 .0049 1.5 3.0 52.0
218+39

401 .0037 4.5 4.0 61.0 149 .0049 1.5 3.0 52.0
274+67

.
50-YEAR 10-YEAR

STATION Q S b d R.O.W. Q S b d R.O.W.
13+15

1134 152.5 2.0 180.5 593 79.7 2.0 107.7
13+25

1134 .0025 95.8 1. 75 147.8 593 .0025 50.0 1. 75 102.0
13+60

1134 .0025 18.0 4.5 77.5 593 .0034 6.2 4.5 65.7
47+55

1068 .0026 16.4 4.5 75.9 584 .0034 6.0 4.5 65.5
77+40

1001 .0026 15.2 4.5 74.7 575 .0034 5.9 4.5 65.4
112+50

693 .0031 8.4 4.5 67.9 398 .0037 4.4 4.0 63.9
141+30.45

.,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

230+00
1156 .0025 18.4 4.5 77 .9 1030 .0026 15.7 4.5 75.2

259+31

50-YEAR 10·YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

68+00
496 .0038 4.0 4.5 63.5 177 .0044 2.6 3.0 53.1

141+30

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
426+40

1002 .0026 15.2 4.5 74.7 352 .0040 3.1 4.0 59.6
440+92

665 .0032 7.7 4.5 67.2 233 .0037 4.8 3.0 55.3
449+80

121 .0044 2.6 2.5 50.1 51 .0058 0.7 2.0 45.2
474+80

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
192+02

649 .0032 7.4 4.5 66.9 231 .0037 4.8 3.0 55.3
210+00

649 .0032 7.4 4.5 66.9 231 .0037 4.8 3.0 55.3
214+00

296 .0038 4.2 3.5 57.7 157 .0038 4.5 2.5 52.0
282+60

I

,..
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HAWES ROAD CHANNEL

ELLIOT ROAD CHANNEL

GUADALUPE ROAD CHANNEL

SUPERSTITION FREEWAY CHANNEL

BROADWAY ROAD - C.A.P. CHANNELSHEET 8 OF 20

SHEET 6 OF 20

SHEET 7 OF 20

SHEET 6 OF 20

SHEET 6 OF 20

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

8+23
1040 .0026 15.9 4.5 75.4 364 .0034 6.3 3.5 59.8

28+00
1020 .0026 15.5 4.5 75.0 359 .0034 6.2 3.5 59.7

58+00
1000 .0026 15.1 4.5 74.6 353 .0035 5.9 3.5 59.4

63+00

I
184 .0035 5.9 2.5 53.4 73 .0046 2.4 2.0 46.9

142+00



._.. 50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
125+45

1094 .0025 17.2 4.5 76.7 1040 .0026 15.9 4.5 75.4
152+40

465 .0023 5.7 4.5 65.2 465 .0023 5.7 4.5 65.2
165+00

1305 .0024 21.6 4.5 81.1 1163 .0025 18.5 4.5 78.0
199+20

1156 .0025 18.4 4.5 77.9 1030 .0026 15.7 4.5 75.2
230+00

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

12+68
500 .0021 6.8 4.5 52.8 500 .0021 6.8 4.5 52.8

21+00
1587 .0023 27.5 4.5 87.0 1233 .0024 20.2 4.5 79.7

45+30
1366 .0023 23.3 4.5 82.8 1152 .0025 18.3 4.5 77 .8

72+28
1227 .0024 20.2 4.5 79.7 1094 .0025 17.3 4.5

t

76.8
105+25

1185 .0025 18.9 4.5 78.4 1077 .0026 16.6 4.5 76.1
125+45

ELLSWORTH CHANNEL

ELLIOT ROAD CHANNEL

ELLIOT ROAD CHANNEL

SHE::;:T 9 OF 20

SHEET 9 OF 20

SHEET 8 OF 20

~'-'

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
153+00

535 .0022 7.4 4.5 59.4 535 .0022 7.4 4.5 59.4
172+00

1235 .0025 20.1 4.5 79.6 633 .0033 7.0 4.5 66.5
210+00

817 .0029 11.0 4.5 70.5 476 .0039 3.6 4.5 63.1
234+60

797 .0029 10.6 4.5 77 .1 464 .0039 3.4 4.5 62.9
260+00

250 .0031 9.4 2.5 67.4 250 .0031 9.4 2.5 67.4
274+00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
286+79

100 .0015 2.3 3.0 54.3 100 .0015 2.3 3.0 54.3
297+80

1029 .0026 15.6 4.5 75.1 778 .0029 10.2 4.5 69.7
339+70

234 .0037 4.9 3.0 55.4 97 .0051 1.4 2.5 48.9
388+00

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

10+85
182 .0043 2.8 3.0 53.3 72 .0063 0.1 2.5 47.6

30+20
NO CHANNEL IN THIS REACH NO CHANNEL IN THIS REACH

32+30
290 .0027 18.3 2.0 67.3 290 .0027 18.3 2.0 67.3

40+65
757 .003 9.7 4.5 69.2 350 .0048 0.9 4.5 60.4

43+00
357 .0047 1.0 4.5 60.5 143 .0050 1.2 3.0 51.7

61+65

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
274+00

250 .0031 9.4 2.5 82.4 250 .0031 9.4 2.5 82.4
290+45

150 .0044 1.7 3.0 53.7 150 .0044 1.7 3.0 53.7
300+00

1339 .0024 22.2 4.5 81.7 765 .0030 9.8 4.5 69.3
326+11

1233 .0024 20.3 4.5 79.8 705 .0031 8.6 4.5 68.1
356+80

1132 .0025 17.9 4.5 77 .4 752 .0030 9.6 4.5 69.1
390+00

716 .0031 8.8 4.. 5 68.3 476 .0034 6.3 4.0 62.8
415+80

365 .0046 1.2 4.5 60.7 365 .0046 1.2 4.5 60.7
423+00

75 .0042 0.8 2.5 55.8 75 .0042 0.8 2.5 55.8
426+50

182 .0043 2.8 3.0 53.3 75 .0061 0.2 2.5 47.7
428+90

SHEET 10 OF 20

SHEET 10 OF 20

SHEET 11 OF 20

ELLSWORTH STREET CHANNEL

C.A.P. CHANNEL

SUPERSTITION FREEWAY CHANNEL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
258+40

520 .0037 4.6 4.5 64.1 220 .0038 4.3 3.0 54.8
322+00

236 .0037 5.0 3.0 55.5 90 .0041 3.6 2.0 48.1
360+00

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
341+09

804 .0029 10.7 4.5 70.2 693 .0031 8.4 4.5 67.9
385+40

693 .0031 8.4 4.5 67.9 597 .0034 6.3 4.5 65.8
411+31

620 .0033 6.7 4.5 66.2 620 .0033 6.7 4.5 66.2
418+20 I

1380 .0024 23.0 4.5 82.5 653 .0032 7.5 4.5 67.0
419+20

484 .0038 3.8 4.5 63.3 370 .0039 3.6 4.0 60.1
446+80

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
259+53

1080 .0025 16.7 4.5 65.7 1085 .0026 16.7 4.5 65.7
268+40

2000 i .0021 37.0 4.5 96.5 1085 .0026 16.7 4.5 76.2
298+80

1673 .0022 29.8 4.5 89.3 908 .0027 13.2 4.5 72.7
311+23

1227 .0024 20.2 4.5 79.7 793 .0029 10.6 4.5 70.1
333+60

1167 .0025 18.6 4.5 78.1 754 .0030 9.6 4.5 69.1
350+28

1129 .0025 17.9 4.5 77.4 742 .0030 9.4 4.5 68.9
363+99

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SHEET 11 OF 20

SHEET 12 OF 20

SHEET 12 OF 20

CRISMON ROAD CHANNEL

BASELINE ROAD CHANNEL

SIGNAL BUTTE ROAD CHANNEL



50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
497+00

148 .0014 12.5 2.0 58.5 64 .0014 4.8 2.0 50.8
509+20

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
311+33

249 .0036 5.5 3.0 56.0 103 .0049 1.7 2.5 49.2
368+00

50-YEAR 10- YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.
375+70

592 .0034 6.1 4.5 65.6 523 .0037 4.6 4.5 64.1
423+00

500 .0033 4.7 4.5 64.2 500 .0033 4.7 4.5 64.2
439+75

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

C.A.P. CHANNEL

WARNER ROAD CHANNEL

GUADALUPE ROAD CHANNEL

BASELINE ROAD . CA P CHANNEL

SIGNAL BUTTE - SUPERSTITION FREEWAY

SHEET 15 OF 20

SHEET 13 OF 20

SHEET 14 OF 20

SHEET 14 OF 20

SHEET 13 OF 20

50-YEAR 10- YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

11+75
175 .0017 0.0 4.5 47.5 175 .0017 0.0 4.5 47.5

21+00
1028 .0026 15.6 4.5 75.1 403 .0037 4.5 4.0 61.0

46+00
681 .0031 8.2 4.5 67.7 271 .0040 3.4 3.5 56.9

80+00
623 .0033 6.8 4.5 66.3 248 .0043 2.6 3.5 56.1

110+00
572 .0035 5.7 4.5 66.2 228 .0045 2.0 3.5 55.5

151+89

. . .
50-YEAR 10-YEAR

STATION Q S b d R.O.W. Q S b d R.O.W.
365+45

1129 .0025 17.9 4.5 77.4 742 .0030 9.4 4.5 68.9
374+80

570 .0035 5.6 4.5 65.1 223 .0038 4.4 3.0 54.9
411+00

513 .0037 4.4 4.5 63.9 201 .0040 3.6 3.0 54.1
449+50 I

454 .0040 3.1 4.5 62.6 169 .0045 2.3 3.0 52.8
484+00



50-YEAR 10-YEAR
STATION 0 S b d R.O.Y. 0 S b d R.O.Y.
151+89

524 .0036 4.7 4.5 64.2 210 .0048 1.4 3.5 54.9
178+00

366 .0039 3.5 4.0 60.0 147 .0049 1.4 3.0 51.9
194+00

50-YEAR 10-YEAR
STATION 0 S b d R.O.Y. 0 S b d R.O.W.
100+20

479 .0039 3.7 4.5 63.2 180 .0034 .01 4.0 56.5
132+30

287 .0046 1.5 4.0 61.0 108 .0055 .01 3.0 50.5
162+10

CHOLLA ROAD CHANNEL

ELLSYORTH ROAD CHANNEL

C.A.P. - ELLSYORTH - ADOBE CHANNEL

UNNAMED YASH - CAP TO SIGNAL BUTTE

RECTANGULAR CHANNEL

SHEET 17 OF 20

SHEET 16 OF 20

SHEET 16 OF 20

SHEET 15 OF 20

50-YEAR 10-YEAR
STATION 0 S b d R.O.Y. 0 S b d R.O.W.

10+00
326 .005 0.4 4.5 59.9 127 .0055 0.6 3.0 51.1

21+32
*326 .005 7.0 4.5 35.0 127 .0112 2.7 4.5 30.7

34+75
223 .005 0.1 4.0 56.5 87 .0042 3.5 2.0 48.0

54+30
*

-' . .
50-YEAR 10-YEAR

STATION 0 S b d R.O.Y. 0 S b d R.O.W.
100+00 I

NOT BEING IMPROVED
114+20

435 .0022 7.7 4.0 52.2 354 .0040 3.2 4.0 59.7
117+80

520 .0037 4.5 4.5 64.0 354 .0040 3.2 4.0 59.7
124+30

NOT BEING IMPROVED
135+65

520 .020 1.5 4.0 58.0 354 .0218 0.7 3.5 54.2
141+35

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



50-YEAR 10- YEAR
STATION Q S b d R.O.Y. Q S b d R.O.Y.

12+90
676 .0026 16.2 3.5 69.7 280 .0034 6.7 3.0 57.2

37+40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4TH AVENUE CHANNEL

12TH STREET CHANNEL

SOUTHERN AVENUE CHANNEL

BROADWAY - MERIDIAN ROAD

SUPERSTITION FREEYAY CHANNEL

BROADVAY - SIGNAL BUTTE ROAD

SHEET 19 OF 20

SHEET 18 OF 20

SHEET 18 OF 20

SHEET 17 OF 20

SHEET 18 OF 20

SHEET 17 OF 20

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.(j).W.

13+10
337 .0036 5.4 3.5 58.9 153 .0055 .01 3.4 53.2

55+40
200 .005 1.1 3.5 54.6 95 ".004 .01 3.0 52.0

96+00

50-YEAR 10-YEAR
STATION Q S b d R.O.W. Q S b d R.O.W.

13+40
909 .0027 13.2 4.5 72.7 379 .0045 1.5 4.5 61.0

58+20

50-YEAR 10-YEAR
STATION Q S b d R.O.V. Q S b d R.O.Y.

10+60
150 .0049 1.5 3.0 52.0 53 .0057 0.9 2.0 45.4

34+45

50-YEAR 10-YEAR
STATION Q S b d R.O.V. Q S b d R.O.V.

11+55
881 .0028 12.4 4.5 71.9 308 .0053 .01 4.5 59.5

34+60
355 .0047 1.0 4.5 60.5 125 .0055 .05 3.0 51.0

61+00
255 .0045 1.9 3.5 55.4 78 .0060 .03 2.5 47.8

78+00
1

50-YEAR 10-YEAR
STATION 0 S b d R.O.Y. 0 S b d R.O.Y.

16+80
1480 .0023 25.4 4.5 84.9 585 .0034 6.0 4.5 65.5

56+00



50-YEAR 10-YEAR
STATION 0 S b d R.O.V. 0 S b d R.O.V.
114+20

435 .0022 7.7 4.0 52.2 354 .004 3.2 4.0 47.7
117+80

136 .005 1.0 3.0 50.0 54 .006 .01 2.3 46.9
152+30

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SHEET 19 OF 20 102ND STREET CHANNEL
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Appendix I

Storm Drain-Basin Option
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I
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I
I
I
I
I
I
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I
I
I
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I
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R.W.C.D. DISCHARGE COMPARISON TABLE
STORM DRAIN OPTION

LOCATION SCS CHANNEL OPTION* STORM DRAIN OPTION
R.W.C.D. DESIGN HEC-1 HEC-1
FLOODWAY DISCHARGE . CONCENTRATION 100-YR CONCENTRATION 10-YR 5-YR 2-YR

AT (cfs) POINT cfs POINT cfs cis cfs

Brown Rd. 1,160 Brown 391 COlI 539 448 356

University UNIV 1,928 C034 1,047 792 549
Boulevard

Apache 1,965 US60 1,994 C035 1,483 1,440 1,234
Trail

Broadway 2,290 BROAD(l) 2,499 C052 2,288 2,333 2,295
Road

Southern 3,440 C030(2) 2,519 C064 2,601 2,357 2,056
Avenue

Superstition 4,720 COFREE(3) 3,664 C071 4,197 3,942 3,658
Freeway

Baseline 4,700 COBASE 3,796 C075 4,271 3,971 3,733
Road

Guadalupe 4,860 COGUAD 4,739 C098 4,861 4,861 4,868
Road

Elliot 5,110 COBl17 5,108 C0145 5,111 5,106 5,097
Road

Warner 5,280 C0127 5,213 C0153 5,289 5,285 5,189
Road

Ray Road 5,890 C0130 5,756 C0160 5,868 5,901 5,871

* See HEC-1 Schematic, Exhibit 5, January, 1987 report.
(1) Flow in R.W.C.D. Floodway 1,800 Feet South of Broadway Road.
(2) Reduced Drainage Area and Flow to Southern Avenue due to proposed

University channel system.
(3) Restrictive capacity of existing ADOT Superstition Freeway Channel West

of Power Road limits inflow at Freeway.



The unit costs for the Storm Drains were taken from the East Side Stormwater

Drainage Study for the City of Mesa (May 1, 1981) by Yost and Gardner

Engineers. The pipe costs were updated as per Ameron Pipe Division 1987

prices. Also the manhole and the inlet costs were updated per ADOT 1986 bid

prices.

The Total Best Condition price for pipes in non-asphalted streets and Total

Cost in Built-Up Areas price were essentially the same as the 1981 Yost and

Gardner Reports because pipe cost decreases were offset by the Inlet a.nd

Manhole cost increases. Therefore, the Yost and Gardner unit costs were used

in this studies for cost estimating purposes.

The Storm Drain Costs are summarized in the Storm Drain Inventory.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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REGIONAL BASIN INVENTORY
STORM DRAIN OPTION

LOCATION BASIN 2-YEAR 5-YEAR 10-YEAR
DEPTH VOLUME AREA VOLUME AREA VOLUME AREA
FEET ACRE· FEET ACRES ACRE-FEET ACRES ACRE· FEET ACRES

Ellsworth & 7.0 190 38 190 38 190 38
University

I

Brown & 10.5 457 62 457 62 457 62
Crismon

SR 360 & 11.1 935 120 935 120 935 120
C.A.P.

Power & 6.5 0 0 0 0 88 19
University

Recker & 6.5 162 35 97 21 71 16
University

Power & 8.0 16 3 91 16 118 21
Broadway

72nd & 6.5 239 52 235 51 19 4
Broadway

SR 360 & 12.0 245 29 245 29 246 29
Ellsworth

SR 360 8.0 126 22 82 15 54 10
Power

Sossaman & 6.5 47 10 67 15 144 31
Guadalupe

Elliot & 10.0 435 61 763 107 937 132
Ellsworth

Elliot & 12.5 227 26 176 20 165 19
R.W.C.D.

Ellsworth & 10.0 630 89 428 60 284 40
General Motors

Warner & 8.5 0 0 52 9 73 12
R.W.C.D.

R.W.C.D. & 8.5 308 51 248 41 190 32
So. of Warner



AREA = Volume x 1.4*
depth

REGIONAL BASIN INVENTORY
STORM DRAIN OPTION (Cont'd)

*1.25 is a 25% amplification factor to account for overexcavation.

*1.4 is a 40% amplification factor to account for side slope and buffer area.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Volume x 43560 x 1.25*
27

EXCAVATION

LOCATION BASIN 2·YEAR 5-YEAR 10·YEAiR
DEPTH VOLUME AREA VOLUME AREA VOLUME AREA
FEET ACRE-FEET ACRES ACRE-FEET ACRES ACRE· FEET ACRES

Signal Bu tte & 10.0 71 12 71 12 71 12
Cholla

102nd St. ab 4.0 12 4.5 12 4.5 12 4.5
Apache Trail

TOTAL 4100 614.5 4149 620.5 4095 608.5



------------------
STORM DRAIN INVENTORY

2-YEAR 5-YEAR 10-YEAR
SIZE IMPROVED UNIMPROVED IMPROVED UNIMPROVED IMPROVED UNIMPROVED

UNIT UNIT COST UNIT UNIT COST UNIT UNIT COST
LENGTH COST LENGTH COST LENGTH COST LENGTH COST dLENGTH COST LENGTH COST

1i"T' <:: /li'tT1 1i"T' ~ /F'1' S1nnn 1<"1'" <:: /1;'tTI 1i"T' c:: /1;'tTI C::1nno F'T' c:: /F'1' 1<"1' c:: /li'tT1 C::1nnn
i

12 7,350 41 301
15 3,810 45 171
18 13,400 61 5,280 45 1055
21 18,850 71 5,280 53 1618 7,350 71 522
24 12,980 82 5,280 60 1381 3,150 82 258
27 5,280 92 10,560 68 1200 6,200 92 3,810 68 830
30 18,960 102 17,770 75 3267 11,630 102 5,280 75 1582 4,200 102 428
33 10,150 109 1106 6,500 109 5,280 81 1136 3,810 81 309
36 5,850 114 10,560 86 1575 15,620 114 5,280 86 2235 6,130 114 5,280 86 1153
39 18,520 119 5,280 89 2674 5,280 119 5,280 89 1098 3,800 119 452
42 3,480 129 10,560 98 1484 5,280 129 681 22,320 129 5,280 98 3397
48 13,680 143 19,540 110 4106 26,660 143 23,050 110 6348 10,340 143 10,560 110 2640
54 1,320 162 214 8,300 162 5,280 126 2010 5,280 162 5,280 126 1521
60 16,720 182 15,840 143 5308 31,940 182 12,490 143 7599
66 10,560 202 19,540 161 5279 4,650 202 10,560 161 2639
72 8,400 216 5,280 174 2733 23,010 216 10,560 174 6808
78 1,320 241 318 4,440 241 15,840 197 4191
84 5,280 257 14,260 213 4394
90 5,280 275 1452

COST $20,200,00 COST $30,100,00 COST $37,200,00

-



Appendix J

HEC-1 Input and Output - 2 year



HEC-l INPUT

ID••••.•. 1. •.•.•. 2 3 4 5 6 7 S 9 10

PAGE

SUPERSTITIuN FREEWAY -MULTl- FRREQUENCY ANALYSIS <EMF2>
EXISTING CONDITION - Me KELLIPS TO RAY ROAD
MARCH 1987 IOO-YEAR RAINFALL AND 2-YEAR PiPE SYSTEM

IV
IV
tDIAGRAM
IT i5
ID 6
PG 1 3.65

12.0

PH 10
IN 30 liP..u

PI 0.019 0.020 0.020 0.022 0.022 0.023 0.025 0.025 O.02b 0.028
i"".:7

O~O29 0.031 v.033 0,035 0,03B 0.042 0.046 0.051 V.057 0.067
rL

DT 0.085 O.i13 0.176 i .387 0.262 0.136 0.097 0.076 0.067 D.OSE
• L

PI 0.050 01046 0.041 0.038 0,035 0.033 0.031 0.029 0,027 0.027

Pi 0.025 0.024 0.023 0.022 0.022 0.020 0,020 i).019

f~K SUB02
KM LOCAL RUNOFF AT Me KELLIPS AND RECKER RDADS
PR 10
PW
PT
Pil
Bi\ 0.50
LS 83.5
UK 110 0.0050 0.20 100
RK bOOD 0.015 D~035 0.084 TRAP 40.0 O~01

RK 7700 0.0085 0.012

KK D2

f<l c.'i'
l.r->:o"" 24·

KM DIVERT FLOWS !N EXCESS OF 24 u STORM DRAIN CAPAC:TY
til D2S
Dl

281 2'182

,-,l"",
it.!.

RK 10300 0.0110 0.012 ,-. 1 "fI
ldn·:..,

KM RDUTE FLDwS FROM Me KELLIPS TO BROWN ALDNG R.W.C.D.
RK 6000 0.0001 0.030

K:~: SUB04

TRAP 80 l' t,
..;,'.!

KX LOCAL RUNDFF TO 0.5 M!. WEST DF BUSH HWYK
PR W
PIll
PT
PW
SA 1. 02
LS 83.6
UK
RK
RK

800 0.014 0.200
7000 0.014 0.035
2640 0.0092 0.012

100
TRAP :5,,0

24
1.5



83 KM LOCAL RUNOFF TO BROWN AND HIGLEY ROADS

HEe-l INPUT

LINE IlL 1. 2 3 4 5 6 7 B 9 10

PAGE 2 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

THAP 40.0

C1RC

0.005 0.016
ROUTE D2S FLDW TO BROWN AND RECKER ROADS

COMBINE FLOwS AT BROWN AND RECKER

ROUTE FLDWS FRDM RECKER TD HIGLEY ALONG BROwN

2

R7

RETRIEVE FLDWS FRDM D2

Db
DIVERT FLOWS IN EXCESS DF 24" STORM DRAIN PIPE CAPACITY

2

0.5

D4
DIVERT FLOWS IN EXCESS OF 24" STORM DRAIN CAPACITY

D4S
o 26 300 3000
o 0 274 2974

DbS
0 4i 300 3000
0 0 l1-srl 2959L~7

RD2

COb
COMBINE FLOWS AT BROWN AND RECKER ROADS

CDl

84
200 0.005 0.200 100

2640 0.009 0.016 0.025 TRAP 40.0 0.01
52BO 0.005 0.016 TRAP 60.0 0.()1

R4
ROUTE FLOWS FROM 0.5 MI. WEST OF POWER TO RECKER RDAD

2640 0.0080 0.012 eIRe 24

83
110 0.005 0.200 100

3090 O.()OB O.Olb 0.16 TRAP 40.0 A :",i
lJ.Vi

2800 ().015 0.200 TRAP 100 20

5280

SUBOb
LOCAL RUNOFF TO BROWN AND RECKER ROADS

RK

KK
KM

KK
KM
Ell

KM
DT
D1
DQ

He

RK

yv

KM
DR

KM
HK

KK

:,i
Ul

ng

KM

Jill
Ui...

RK 5280 0.0087 0.012

KM
01

"...,JL

53
54

55
56
t:',
,JI

77

H
l't

bB

76

II
00

70

;1:'
C,J

67

79
80

71

47
49
49
50
51

75

82 KK SUB08

73

64

81

Bb

58 LS
59 UK
60 RK
61 HK

78

69

87
88

84 BA 0.95
85 LS



ID 1. 2 3 4 5 6 7 8 9 10

KK C011
KM COMBINE FLDWS IN R.W.C.D. AT BRDWN RDAD

PAGE 3

.j80

30

75

TRAP

EIRE

1100

42 300 3000
0 258 2958

0.008 0.012
ROUTE FLO~S FROM HiGLEY TO R.W.C.D.

iiO 0.005 0.20 100
2BOO O.OOBS 0.016 t, 12 TRA? ;\0 0.01Ii.

5800 0.0001 0.030 TRAP 80 3

aLB

LDCAl RUNDFF TO R.W.C.D. AT UNIVERSITY
0.61

rrnno

r,nlie·
DIVERT FLOWS IN EXCESS OF 30" STORM DRAIN CAPACITY

2

DBS
o
I)

85 79

110 ft. 005 0 20i) / r
Ii. iJ·;

{'"'l'l"l:" O. 010 O. 200 -='r;'
l..)L:J ';;,J

2600 :~\ 005 " 016 O. 11 EAP 40 O. 01
Ii. v.

4400 O. 007 0, 020 TRAP 100 O. 01-

COS
CDMBINE FlO~S AT HIGLEY AND BROWN

SUB!2

4400

SA50S
BASIN FLOW 50-YEAR RETENTION

1 STOR 0.0
o 10 26 50
o 2.26 3.26
o 2 5 BOO

LS
UK
RK
RK

KM ROUTE FLDWS IN R.w.C.D. TO UNIVERSITY

KM LOCAL RUNOFF TO BROWN RDAD AND R.w.C.D.
Bil 0.44
LS
UK
UK
RK

KK BUSI0

KK eul0
KM COMBINE FLDWS AT BROWN AND R.~.GcD.

He 2

KK
KM
liK

He L

HEC-l INPUT

r,ll
r,~.•

DI
DQ

Dr

KK
KM
He

SV
BE
59

KK
K~

RS

I
LINE

I
89

I
90
91
92

I
93
94

95

I 96
97

I
98
99

100
101

I 102

li)3

I
104
105

lOb

I t ...·,t
1,'.)1

108
109

I 110
pl

1'".l"::'

I
113

1i4
l'r
ll.l

I 116

117

I
118
119

120

I 121
!"r.
~t.L.

I
123
l24
~"r
l~.J

I
126
~ :"',.,-
1':'1

1"",,~o

f ""1'-'
iL7

I
I
I



KK C014

KK SUBi6·

KM RDUTE FLOWS ALONG ADOBE TD HIGLEY

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 4

TRAP 40.0 0.01
TRAP 40.0 0.01

TRAP 40.0 0.01

0 15 r:]i 100 175>.i\l

0 2.b '::,.0 4.0
0 " 5 BOO 1500to

v 100 1000
I) 47 470

i .~ ;\ 0.005 0.20 100J.LV

2640 0.005 f).016 r, 125C'.

52fW 0,1)076 0.016

84.5
1:."·-' 0.005 O~200 100...,,JU

2640 0.0076 0.030 0,035 TRAP 40.0 0.01
2b40 0.0061 O.Oi6 TRAP 40.0 0.01

SQ
sv

KM BRSIN FDR 50-YEAR RETENTION
RS STDR 0

SE

KK HABib

RK
RK

LS 86
UK

KM COMBINE FLOWS AT ADOBE

KM LOCAL RUNDFF TD HIGLEY AND ADOBE
BA 0.5

KM DIVERT FLDWS TO SDUTH ALONG RECKER RuAD

KK RDb
KM ROUTE DbS FLOWS TO ADOBE
HK 2640 0.0061 0.016 TRAP 40.0 0.01

KK Di4

RK
RK

HEC-l INPUT

Dr D148
D1

He L

!D 1 2 3 4 5 6 7 8 9 10

KK SUB14
Kn LDCAL RUNOFF Tll ADOBE AND RECKER
SA 0.25
LS
UK

KK COl2
KM CDMBINE FLOWS IN R.W.C.D. U/S OF UNIVERSITY
He 2

KK RETDbS
. KM RETRIEVE DbS FLOWS

llR DbS

157

163

154

IbO

162

151

155

161

t58

169

.fir:::
HlJ

166
167
168

149
150

156

159

14b
W
148

143
144
145

141
142

137
138
139

i32

130
131

133
134
135
136

LINE



KM DIVERT FLDWS IN EXCESS DF 18 5 STORM DRAIN CAPACITY

KM LOCAL FLDWS Tn li8 MI EAST OF HAWES ALONG UMIVERS1TY

ID 1..•. I •• 2 3 I •• 4..•. I 5...•.. 16••. , I I·' .7 . •..••.1.8••••••• 91.1 ••• 10

PAGE 5

10

33

40.0

eIRe

TRAP

01
i.iw

350 0,014 0.200 100
5500 CUllS 0.050 0.04 TRAP 20
7700 0.0053 0.012 rTror .,7

W,I,t\t" .j';,

CD20
CD~BINE FLDWS 1/8 MI WEST DF SOSSAMAN ROAD

83
350 O. 0075 0 200 100

2000 0,,015 O. OSO O. 03 H:AP Ij;~ 10i,.V

4(:00 0100067 V, 012 CHiC iB

DiBS
0 8 1.34 20;)0
(,; 0 126 l'i92'.'

RDS
ROUTE DBS FLOW TO ADOBE

2640 0.0038 0.016
KM

RK

BPi

KM
UP
il ....

LS
UK
RK

DQ

DT

LOCAL RUNDFF TD li4 MI WEST DF SDSSAMAN

DI

KK H1S

lS
BA 0.28

~J: SUB1S

HEC-l HdPUT

RK

Kfi ROUTE FLDWS TD 1/4 MI. WEST DF SDSSAMAN RDAD
RK 7700 0.0053 0.012

U~::

RK

KK UHf
KM COMBINE FLO~ IN HIGLEY AT ADOBE
HC 2

Kif RETD8S
KM RETRIEVE DBS FLOWS
DR DaS

KK R17
KM ROUTE FLO~S ALONE HIGLEY TO UNIVERSITY
RK 2640 0.0061 0.016 TRAP 40.0 0.01

l<K C016
KM COMBINE FLOWS AlOUG ADOBE AT HIGLEY
He 2

I
LINE

I 170

I
171
172

p~

I 174
175

I
176
.~~

:.,1 i
''''7n1./0

I 1",0I,'

iBO
is!

I 182
183

I
184

185
18b

I 1"-)0,

188
189

I
1S'O
!Q!."

I
192
I r,~
.. 7";;

194
195

I 196

iii,
i 7 /

I
198
iS'9

I
200
201
21)2
20.3

I 204
205
206

I 207
208
209

I
I
I



KM DIVERT FLOw IN EXCESS DF 48': PIPE (DiS} INTD REG. BASIN

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE b

10

10

7n
";7

20

39eIRe

150 300 .3000
:\ 150 ....,i:r-t.
\I .f.,C1dl..'

LOCAL RUNOF TO 72tm STREET ilT UNIVERSITY

ROUTE FLDWS TO 12ND STREET

"l

o

f) 62 770 3000
0 !) 708 2938

R22

D22
DIVERT FLOWS IN EXCESS OF 39" STORM DRAIN CAPACITY

~D24

CD~BINE FLOWS AT 72ND STREET

{),,81

8<:

3'50 0.014 0.200 100
7'500 0.0147 0.050 0.08 TRAP 20
4100 0.0046 0.012 eIRC 39

D225

C022
COMBINE FLOWS AT BUSH/POWER AND UNIVERSITY

8345
350 0.014 0.200 100

11000 0.011 0.050 0.05 TRAP
2640 0.005B 0.012 eIRe

SUB24

ur
,,~

RK
RK
UK
LS

KM
EA

DQ
Dl

DT
D1

KM

HEC-l INPUT

KK

KK D22B

He

KM LOCAL RUNOFF TO BUSH/POWER AND UNIVERSITY
BA 0.7'5
LS
UK
HK
RK

KK SUB22

KK R20
KM ROUTE FLOWS TO BUSH/POWER ROAD
HK 4100 0.0046 0.012 CIRC

ID-. ,_ -••1 1 •••• 2·,. I-.a 1 3 ".4••.•.••5••••·••. 6 - 7-.» 1.1 B.· 9, 10

KK D20
KM DIVERT FLOWS IN EXCESS OF 33" PIPE
DT D203
D1 0 40 1240 3000
DIl 0 0 1200 2960

231

229

239

242

238

233

247

243
244
245

248

223

250
251

221

23b

241
240

235

228

237

246

224

215
21b
217

218
219
220

.,.,
ll'f

210
211
212
213

LIME



ID 1. 2 3 4 5 6 7 8 9 10

KK RD14
KM ROUTE D148 FLOWS TO UNIVERSITY AND RECKER
RK 264Ci 0.0061 0.016 TRAP 40 0.01

PAGE 7

4

10
4B
20

sr''to

32

450 3000
380 2930

7f)

o

lOCi 680 3000
0 580 2900

I

LOCAL RUNOFF TO RECKER AND UNIVERSITY

COMBINE FOWS AT UNIVERSITY AND RECKER

CDMBINE FLDWS Hi UNiVERSITY AND RECKER

DIVERT FLOWS INTO DETENTION 3ASIN (Q)48' PIPE)

~.

t..

~.

t.

f)

[)

3

D2B

R24
ROUTE FLOWS TO RECKER ALONG UNIVERSITY

2640 0.0054 0.012 CIRC

Cu26

D2SB

C02l

84.5
350 0.01 0.200 100

13700 0,012 0.050 0.20 TRA?

2640 0,0054 0.012 t"lF'U·!.
L4n~

5UB26

HEC-1 WPUT

KK

RK
UK

K~ ROUTE D4S FLOw TO UNIVERSITY
HK 6760 0.(i')81 0.030 TRAP

He

KK

RK

!:if-: 1.19
KM

n: RETD4S
VM RETRIEVE D4S FLDWS
DR D4S

, ..
:..~

KM

DT

KM RETRIEVE D148 FLOWS

KK D24
KM DIVERT FLOWS IN EXCESS OF 39" STORM DRAIN CAPACITY
DT D245

He

Dl
DQ

KK RED14S

DR Di4S

I
LH~E

I
252

I
253
254
255
256

I 257
258

I
'l<:Q
k..;.

2bO
261

I 262
~li7

iO·)

264

I 265
2b6

I
267
2bB
269

I ~"!:t.

:-IV

271
27-2

I 273
;j-;!
£.l'i

.-.-n=

I
LJ,,1

....1'1'.:
1.10

277

I 278

279

I 280
"-:l'",i
L.vl

'-,r,·i
LO"::

I
283
284

285

I 286
287

I
2SB
289
290

I
I
I



KM COMBINE FLOWS AT HIGLEY AND UNIVERSITY iTOTAL)

ID.a & •••• 1 2.1 1-' .3. ,- 4 I ••. 5Il1 •••• •b. ,-, 7.-.. t-, •· .. a..- 9 -10

KK [033

I"

I
I
I
I
I
I
1
1
I
I
1
1
I
I
I
1
I
1

PAGE a

0.01

40 0.01
40 0,01

4B

40
48

eIRe

TRAP
eIRe

100

100
0.027

470 30{H)
304 2B94

0.200
0.016
0.012

B6

iOb

DIVERT FLOWS IN EXCESS OF 48" STORM DRAIN CAPACITY

DIVERT FlDWS IN EXCESS OF 4Bu STOFM DHRIN CAPACITY

~,

t.

"t.

D33

110 0.005 0.200

D33S
0 125 570 30DO
I) I) 445 2875

u30S

D30

C030
COMBnJE FLOWS AT 56TH STREET

110 0,005
1920 0.010
2640 0.0060

C02B
COMBINE FLOWS AT UNIVERSITY AND RECKER

HC

KK
KM
Dr
D1
DQ

KK C032

RK 5280 0.0076 0.016 0.050 iRAP
HK 2640 0.0056 O.Olb TRRP

KM LDCAL RUNOFF TD UNIVERSITY AND HIBLEY

LS
UK

RK 2640 0.C065 0.012

KK SUB32

KM ROUTE FLDWS TO HIGLEY ROAD

DQ

DT
Dl

KK

KK
KM
He

He 2

KK R030

KM CDMBINE FLOWS AT HIGLEY AND UNIVERSITY

BA 0.055
LS 85.5

HEC-1 HdPUT

UK
Rll
• f\

RK

KK SUB30
KM LOCAL RUNOFF TO 56TH STREET

KK R2B
KM ROUTE FLD\;lS TO 1/2 HI WEST OF RECKER
RK 2b40 0.0060 0.012 eIRe 48

I<K
KM
HC

322

314
313

317
3i6

30i

324

321
320

30B
309
310
311

329
330

319

331

307

326
327

315

312

332

304
305
30b

297
298
299
300

291

294
295
296

292

LINE



KK R35

HEC-l iNPUT

KM CDMBiNE FLOW IN R~W,c.n~ AT A?ACHE TRAIL
He 2

PAGE 9

40 0.01

90

4B

TRAP

LDCAL RUNDFF TD HAWES ROHD

n~l:-'

ii.jb~

(; 7'-1 290 3000.)7

" (; "'j<:' ~ t")ilj..1
1/ l.JL ~7f.j ...

i,e 3O..l.

300 01 006
,. 20 100i).

5840 0.0086 0.026 o. 10 TRAP
5280 0.0065 O. Oi2 CIRe

0.94

C034
COMBINE FLOWS IN R.W.C.D. AT UNIVERSITY

KK CD3b
KM CDMBINE FLDWS AT BROADWAY
He 2

SUB3b

KK ROtS
KM RDUTE DiBS FLDWS TO BROADWAY
RK 52BO 0.0091 0.016 TRAP

nn D18S

KK RED1as
KM RETRIEVE DivERTED HYDRDGRAPH FROM TI18

UK
RK

SA

KM RDUTE R.W.C.D. FLOWS TO BROADWAY

KK [;D35

RV 2640 0.0061 0.012

KK D36
KM DIVERT FLOWS iN EXCESS OF 30" STORM DRAIN CAPACiTY

!".rl
11 It

D1
DT

~:K RED33S
KM RETRIEVE D335 FLOWS
DR D335

KK RD33S
KM ROUTE D33S FLOWS TO R.W.C.D. ALONS HIGLEY STORM DRAIN

KK R34
KM ROUTE R.W.C.u. FLOWS TO APACHE TRRll
RK 3340 0.00015 0.030 TRAP 110 3

KM
HC

ID. , 1 t -.2 3 4 5 b•...... II .7•• t- .. - B. it I 11 .. -, .9" 10

XK R33
KM ROUTE FLOWS TO R.W.C.D. ALONG UNIVERSITY
RK 1800 O.OOb9 (\.012 CIRe 48

I
LINE

I
333
7~J

I
.J ....1'1

335

336

I 337
338

I
"'10..}..;,

340
341

I 342
343
344

I 3115
346

I
347

348

I
349
7'C':-l
·.JJV

."rj

.JJ ..

I 352
353

I
354
7;:::
";;..J..;

7Cl
..i..JO

I
.357
358
359
3M,

I 361
362

I
363

":'fA
..:0"

365

I 366

367

I 3bB
369

I
370
"7,i
.,i/l

372
3i3

I 374

I



398 DR D205

HEC-l WPUT

4D4 BA 0.77

PAGE 10 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

39

40
48

40 0,01
39

eIRC

CDMBINE FLDWS AT SOSSAMAN ROAD
2

£138
DIVERT FLOWS IN EXCESS OF 39" STURM DRAIN CAPACITY

R38
ROUTE FLOWS FROM 74TH STREET

2

2

85~6

2bO 01 006 0.200 100
7000 0.0069 0.025 O. j TRAP.
3960 0.0068 0.012 CJRC

D388
" B4 590 3000v
r\ [) 50b 2916......

86,7
150 0.005 0.200 100

5680 0.0045 0.016 O,OB TRAP
5280 0.0068 0,012 CIRe

CD40
CDMBINE FLDWS IN SUB 40

CD38

C041
COMBINE FLOWS AT 74TH STREET AND BROADWAYKM

RK

I·W.. <-

KM

RK

He

Uv
"

HK

KK

KK RED20S
RETRIEvE FLOWS FROM D205

n:
KM
In
D1

RK 3960 0.00b8 0.012

n:
KM
HC

406 UK

382

397

"::O""f
.,; I.)

384

3HB

405 LS

390

407
4GB

412
413
414

402 KK SUB40
403 KM LOCAL RUNOFF 10 74TH STREET AND BROADWAY

70·'!
·jl~

399 KK RD20
400 kM RDUTE D205 FLOWS TO 74TH STREET AND BRuADWAY
401 RK 5280 0.007 a.Olb TRAP 40 0.01

396

409
410
411

389

391

378 KK SUB3B
379 KM LOCAL RUNOFF TO SOSSAMAN ROAD
380 BA 0.84
381 LS

375 KK R3b
376 KM ROUTE FLOWS FROM HAWES TO SOSSAMAN ROAD
377 RK 5280 0.0068 0.012 CIRe 39

385
386
387

LINE ID.•.•••.. 1 2.•••••• 3.•.•.••• 4.1I ••••. 5••.••·•. 6·.·· •••.•• 7.·.•••.•• ·B ••••.••9 10



HC 2

KK D43B

KK SUB42

KM COMBINE FLDWS AT POwER ROAD AND BRDADWAY

PAGE 11

, <:
;,.J

iO

40 0.01

20
54

250 3000
140 2890o

1 t ..~
J.1.1J

D435
0 -;':!~ 250 3000

'''~

0 0 1j C; 2865

84.4
350 0.011 0.200 100

5500 0.0090 0.030 C.! iRA?

1320 0.005 O.Oi2 GIRE

ROUTE FLOWS FROM POWER ROAD TO 64TH STREET
2640 0.0066 0.016 TR~P 12.0

KK R43

KD 3
DT DBAS2
D1 0
Dli 0

KK C042
KM CDMBINE FLOWS AT BROADWAY
HC 2

KK CD43

KK DF~22

KM ROUTED22S TO BROADWAY
HK 5280 0.0056 0.016

DFl D22S
Kr: RETRIEVE DIVERTED FLOWS FROM D22

RK

KK RED22S

KK DIV43S
KM DIVERT FLD~B IN EXCESS OF STuRM DRAIN CAPACITY

HEC-l WPUT

r,j
L'i

Db!

OT

KM DIVERT FLOWS IN EXCESS OF 110 CFS INTD REG. BASIN

RK

KM LOCAL RUNOFF TO POWER AND BROADWAY
SA 0.45
LS
UK

KK R41
KM ROUTE FLOWS FROM 74TH STREET TO POWER ROAD
HK 1320 0.005 0.012 CIRC 54

10. i- ••••• 1 '-1 .2 3 II .4. 1- ••••• 5." t. ,-, .b 1 •••• 7 -, B. 1 9 10

KK D41
KM DIVERT FLOWS IN EXCESS OF 48" STORM DRAIN CAPACITY
DT D415
Dl 0 116 700 3000
DQ 0 0 584 2384

I
LINE

I 415

I
416
417
418
419

I 420
421

I
4""]kL

423
424

I .""'.r
'ikJ

42b
427

I 4Zil
3"q
~L.

I
430
1;74
It,)l

4"~'

I 433
434
435

I 't..:.Q

437
:1'7;;

I
"'!'..jO

439
440

I 441

!I;':"'J
"'f"'t..::.

I
For:'7
'i't.j

4,u
445

I
446

447
44B

I 449
450
451

I
452

453

I
454
455

I
I



PASE 12 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.5

0.01
0.01

40
bO

40 0.01
60 0.01

12.0

TRAP
TRAP

100
0.044

0.200
0.016
0.016

85.4
0.007
0.011
0.006

2120 3000

LOCAL RUNOFF TO RECKER ROAD

COMBINE FLOWS AT RECKER AND BROADWAY

COMBINE FLO~S AT BROADWAY AND b4THSTREET

DIVERT FLDWS INTO REGIONAL DETENTION BASIN

r,
L

3

R45

0.52

CD49

230
2640
7900

[f)44
COMBINE FLOWS IN 64TH STREET

2

[045

SUB44

LOCAL RUNOFF TO BROADWAY
0.48

SUB4B

DR D248

;':1.."
r... r..

ill:ox

KK HED24S
RETRIEVE FLOWS DIVERTED FROM 0245

KM ROUTE D24S FLOWS TO BROADWAY
Rk' 5280 0.006 0.016 TRilP

KK R49
KM RDUTE FLO~S FROM RECKER TDR.W.e.D.
HK 3200 0.(I(j66 0.016 TRAP 12.0

I'M
i·.li

KK
KM
BA
LS
UK
RK
HI::

KM RDUTE FLDWS TD RECKER RDAD
RK 2640 0.0066 0,016 TRAP

LS 86
U~ IJV 0.on7 O~20D 100
RK 2640 0.007 0.016 0.04 TRAP
RK 5280 Oa007 O.Oib TRAP

He

KK
KI1
KD
DT
DI

He

476

4bb KK RD24

48b

4SB

HEC-1 INPUT

471

477

467

48.3

487

475

4BB
489

472

480
479

485
484

463
464
465

45b
457
458
459
460
461
462

490

474

470

494
495
nQ''t.b

LINE ID·I., 1, 2 3•..•••. 4 5...•.•. 6•.11 ••••• 7•••••• ,·.8 ·•••• 9·~ .• , ••.• I0



KM ROUTE FLDWS FROM BRDADWAY TO F;EEWAY ALDNG R.W.C.D.

KM LDCAL RUNDFF TO R~~~C.D. AT FREEWAY {LEISURE wDRLD)

PAGE 13

3.0

4C} 0.01
120 3. ()

~ .., ':-'.

40 0.01TRAP

1.0 STOR 0.0
" 25 Li 67 "1:" 78v LH l~

0 i 7 2~b 3. 1 'Z f.. 3. 7
l.~ ".w

0 0 0 275 BOO 925

84-. 9
110 0.005 O~200 100

7300 0.006 0.070 O~20 TRAP
8370 0.0004 0.025 rEAP

B5.6
110 0.005 0.200 100

52BO 0.0056 0.016 () ? TRRP 40 0.01
3200 0.0066 0.016 TRAP 12.0 1.5

KM BASIN FDR 50-YEAR RETENTION BASIN

SQ

KK REno

LS
UK
RK
!iK

KK SUB54

KK R52

KK CD52

Hi" 2
KM COMBINE FLDWS IN R.W.C.D. AT BROADWAY

KK C051
KM COMBINE FLu~S IN BRDADWAY AT R.~.C.D.

HC 2

KK C050
KM COMBINE FLOWS IN SUESO
He 2

KK RD30
KM ROUTE FLOWS FROM D305
RK 5280 0.0056 0.016

He 2

KK COb2
KM COMBiNE FLOWS 1M "R.W.C.D. UiS OF FREEWAY

HEC-l INPUT

BA 1.56

KI( RED30S
KM RETRIEVE DIVERTED HYDROGRAPH FROM D305
DR 0305

ID .. I" .:.1 .. , ,-2 3.• II •• ,'4 .. II ••• 5 6. I" , •• 7' ...• ,, .8 9 iO

KK SUB50
KM LOCAL RUNDFF TO R.W.C.D. AND BROADWAY
Bli 1.0
LS
UK
RK
HK

I
LINE

I
497

I
498
499
500
501

I 502
503

I 504
505
SOb

I 507
508
509

I 510
511

I
512

513

I
514
515

5ib

I 517
518

I
519
320
,::-'-, ~...._~

I r;r: ....1
J.~.i..

523
524

I
Jo,,",_
,.U..J

52b
527

I
528

529
r..,..··~

,J.;;!]

I 531
c:~"-.lJL.

5<:<:

I
'C7J
,J~~

;;:.,-e
';';;,J

I
536
537

I
I



DIvERT FLOWS IN EXCESS DF 3b G STuRM DRHIN CAPACITY

lItJE ID., .•· 1· .....•. 2.•.•.•.. 3 4 5 6 , .. 7.. - 8...•...:9 10

578 DR D438

PAGE 14 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5

5

36

40

120
36

eIRe

480 3000
423 2943

57

0 57 600 3000
0 f) 543 2943

COMBINE FLOW AT 72ND AND SDUTHERN
..,
i.

R'17

ROUTE FLOWS FROM 72ND ST. TO POWER ROAD

liS7
DIVERT FUJWS IN EXCESS DF 36" STORM DRAIN CAPACITY

fi57S

2200 0.0075 0.012

5280 0.004 0.016

CD57

Di

RK

KK

He

Di

RK

KK RD3a
KM RDUTE FLDWS TO SOUTHERN THRCU3HSUB56
RK BOOO 0.0049 0.026 TRAP 120

KK SUB5b
KM LOCAL RUNOFF TO SOUTHERN AND 72NO
BA 1.19
LS 86.1
U" 110 0.005 0.20 100~.

liK 5280 0.004 0.026 o I? TRAP
RK 3650 0.0064 0.012 CIRe

565

568

C"J:.;
·~""l

572 DQ

559 f~K RET 418

566

558

542

576 KK RET43S

5b3 KM ROUTE D4!S FLOWS TO SDUTHERN IN 72ND STREET

HEC-1 INPUT

uSb

577 KM RETRIEVE DIVERTED FLOWS FROM D435

556 DT D56S

553

564

573
574
575

569
570
C:~j•.iI •

562 KK RD41

560 KM RETRIEvE FLOWS DIVERTED FROM D415
~b1 DR D418

545 KK RET38S
546 KM RETRIEVE DIVERTED FLOWS FROM 038S
547 DR D39S

551 KK C056
552 KM CDMBINE FLOWS AT SOUTHERN AND 72ND STREET

548
549
550

540
541

53B
539

543
544



1£1. a • " 1.• a 2 3.•.. .... .4.•.•. ".5. ""•a.•• b. . """".7. "I B 9. I •••• 10

KK Rfi43
KM ROUTE DIVERTED FLDWS TO PDWER ROAD AND SOUTHERN
RK 6bOO O,fJ030 0.035 TRAP 200 10

KK R59

PAGE 15

4
4

39

120

eIRe

0 62 biD .3000
v 0 blB 'j ,,'7 ii

1.7.';0

350 O.OOb 0.201) 100
1600 0.008 0.035 r, '-,7 TRAP 2iJ .. V":;

3200 0,004 O.Dt6 TRAP 10

83.B

LOCAL RUNDFF TO FREEwAY AND 72ND STREET
0.31

D59
DIVERT FLDWS IN EXCESS OF 36" STuRM DRAIN CAPACITY

D59S

110 0.005 0.200 100
6600 0.003 o Ipr o ;~. TRAP 200 10•• ..).1 dL

2200 0.0075 0.012 r-iRr 36w ... i~v

SUBbb

KK RET56S
KM RETRIEVE DIVERTED HYDRDGRAPH FRDM D565
DR D565

UK
RK
RK

KM CDMBINE FLDWS IN R.W.C.D. AT SOUTHERN

KK
KX
SA

KK CDb4

iIi' :--,
i1~ t.

"Ii '" a:-..,\ no I

KM ROUTE R.W.C.D. FLD~S TO FREEWAY
RK 3170 0.0004 0.025 TRAP

DQ

KK
KM
DT
Di

HEC-l INPUT

KM RutiTE FLDWS FROM PDWER RDAD TO R.W.L.D~

HK

UK

KK C059

KM COMBINE FLOWS IN SUB 58
HC 2

KM COMBINE FLOWS IN POWER ROAD
He 2

KK CD5B

RK

KK BUB58
KM LOCAL RUNOFF TO POWER ROAD AND SOUTHERN
SA 0.38
LB 84.7

I
LINE

I 579
5BO

I 581

582

I
583
584
585

I
5Bb
587
588

I
.;::"-:.0
..l0,

590
591

I 592
593

I
594

595
596

I 597
598
599

I 600
b01

I
602

603
604

I 6C15

606

I
607
i "r-
Otio

609

I 610
bil
612

I 613
614
Hr
01..:

I 616
b17
biB

I
I
I



HEC-l INPUT PASE16

ID .. a " 1 1'12 3 4. .' 5 b 7 B 11 t' 9 toLINE

619
620
621

KK
KM
HI:::

RD56
ROUTE DIVERTED FLOWS TO FREEWAY

1600 0.008 0.035 TRAP 2 4

I
I
I

622
623
624

KK
KM
HC

CObb
COMBINE FLOWS AT FREEWAY AND 72ND STREET

2 I
KK RETS7S
KM RETRIEVE DIVERTED FLOWS FRDM D57S
DR DSiS

RK 2400 0.004 0.016

b25
b'".:.0

b29
630

631

634

636

ilk'
""

Ht.:

He

KK
KM

RD57
ROUTE FLOWS TO FREEWAY

IbOO 0.008 0.035 TRAP

C067
COMBINE FLOWS IN FREEWAY AT 72ND

2

Rbi
ROUTE FLOWS IN FREEWAY TD PDWER ROAD

TRAP

2

10

4

I
I
I
I
I

KM RETRIEvE DIVERTED HYDRDGRAPH FROM D59S
DR D59S

KK SUBbB

KK HET59B

I

I

I

I

I
I

3
4

3.0..
u

All T
1"i' •• .,J

LDCAL RUNDFF TO POWER RDAD

2
COMBINE FLOw IN SilBba

CObB

HD59
RuUTE D595 FLuWS Tv FREEWAY

1600 0.008 0.030 TRAP

300 0.007 0.20 100
I ,if') O. 008 O. 030 O. 02 TRAP ,

1
l.w,j~

,
2750 0', 004 0.016 TRAP i '"'1.1..

1.1'1

KK
!.... 1:i
1"..11

He

UK
RK

BA
LS

644

647
648
049

645

642

'639

643

650

! ..,.~

0,,)1

652

640

HC 2

KD 3

KK DIVSUP
KM DIVERT FLO~ IMTO PEAK DIVERSION BASINS IN SR3bO ROW

iC'&
O,,}'t

h5b
b57
658

KK
KM

Cflb9
CDMBINE FLDWS AT FREEWAY AND PD~ER ROAD

I
I

DT SUPBAS659
b60
661

D1
Db!

0 1500 3000
0 (\ 1500 I

I



ID" •. I.I .1, "1.2." 3 4.1.1 .•. 5, .•• ".. b "" .7 .. " al .B "" .9,. 1.1 .10

KK R69
KM ROUTE FLOWS FROM POWER ROAD TO R.W.C.D. IN FREEWAl
RK 5280 0.0015 O.Olb TRAP 12.0 2.0

HEC-l WPUT

KM DIVERT FLDWS IN EXCESS OF 18 u STORM DRAIN

PAGE 17

2

2

2

18

12

140

eIRe

TRAP0.025

0 / 420 3000
0 0 413 2993

:r
I,)

B70 0.006 0.200 100
2500 0.0020 0.040 1).04 TRAP
3200 (laOOSO O,Oi2 eIRe

870 O. 006 O. 200 100
2500 O. 0020 " 040 O. Oti- TRAP~.

6200 0 0050 i) Oi2 ,-. , r:;.
t.. .u1L

1600 0.0003

76.3
1300 0.002 0.050 100
2640 0.003 0.035 0.11 TRAP
5280 0.0015 0.016 TRAP
1

LS

KK SUB74
KK LDCAL RUNDFF TD R.W.C.D. AND BASELINE
BA 0.51

RK

LS 80.3

UK
RK
ilK

KK D72

D1

K~: R72
KM RDUTE FLOWS TD R.w.C.D.
RK 3200 0.0050 0.012

DT D72S

UK

KM LDCAL RUNOFF TO PD~ER AND BASELINE
Eli 0.61

KK SUB72

KK R71
KM RDUTE R.~.C.D. FLDWS TO BASELINE

riU
tH'..

KK C071
KM COMBINE FLOWS IN R.W.C.D. AND FREEWAY
He 2 .

KK CD70
KM COMBINE FLO~S AT R.W.C.D. IN FREE~A¥ CHANNEL
He 2

I
LINE

I 6b2
bb3

I 664

6b5

I
bbb
6b7
bbS
669

I 670
1~1
of ..

I 672
673
674

I : "7C
O/.J

67b
677

I biB
679

I 680

68!

I
682
11:..,.
<:JO.j

bB4
685

I 68b
687

I 688
689
690
, r.;

I
::7"1

S92

693

I 694
695

I
69b
:,.,""'
Q7i

6%

I
699
700
701
702

I
I
I



ID .•••.•. 1.•••••• 2.••••.. 3 4...•.•.5.•.•.•. 6•.••... 7; .••.•. 8.•••••. 9.•••.• 10

KM ROUTE FLO~S FROM BASELINE TO GUADALUPE
RK 6070 0.0003 0.025 TRAP 140 3.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 18

"7
.j

22

40 0.01
21

21

140

CDMBINE FLDWS IN R.W.C.D. UiS DF GUADALUPE

84.1
1600 0.0075 0.200 100
8300 0.008 0.082 ,.., it:" TRAP!"i.lJ

1"':1"""'1\ 0.0065 0.012 CIRCLl'}V

DiBS
0 "< ~,I:"t, 3000" t..J'J

0 0 '1.4/ 2997

700 O. 010 O. 200 100
1300 O. 007 O. 025 0.02 TRAP ~r', 0,.01'tv

3150 0.0065 O. C:12 I"'\ic,r· i2;", ... ;:.;,.,

75
50 0.006 0.025 100

1000 v.005 0.025 0.005 TRfiP
6070 0.0003 0.025 TRAP

CD76

2

fi75

CD75
COMBINE FLOWS 1M R.W.C.D. AT BASELINE

[;074
COMBINE FLOWS AT R.W.C.D. IN BASELINE

RK

LB
BA 0.86

KK SUBBO
KM LDCAL RUNOfF TO HAWES

KK R73
KM ROUTE FLOWS TO HA~ES

RK 2130 0.0065 0.012

Illl
tic\.

HK

KK SUB78
KM LOCAL RUNOFF TO 0.75 MI WEST DF ELLSWORTH
B?\ 0.14
! c. 83

KK
KM
He

HEC-l INPUT

fiK

KK D78
KM DIVERT FLOWS IN EXCESS OF 12" STORM DRAIN CAPACITY
DT
D1
DQ

KK SUB7b
KM LOCAL RUNOFF TO GUADALUPE IN R.W.C.D.
Bfi 0.29
LS
UK

KK

KK
KH
HrI ~

KK
KM

""l'l"':J
iLO

,7!
f.,jlf

735
736

733

743

.., ....r
! LJ

741
742

.,Ii·"iLl.

"1".-;
ILl

i28

730
731

738
739

729

740

724

737

719

709
7W
711

70b
707
70B

712
713
714
715
716
71i
71B

703
704
705

LINE



HEC-l HlPUT PAGE 19

KM COMBINE fLD~S Hi SDSSAMAN CHANNEL AND SOUTHERN

ID••• "••• 1 ".2 .A 3 ,.4 .•.. .... 5•• ,"••• b.. ,.• , .a " •.7••• "••• 8••••••• 9•••••• 1(1

4.0
4.0

1.5

40 0.02

15

2.0
5.0

TRAP

GIRe

LOCRL RUNOFF TO SDSS~MAN CHANNEL AND SOUTHERN

CDMBINE FLOWS HT HA~ES AND SOUTHERN

{} l' 490 3000.j

{} (\ 477 "'1,,;;:
.t.ief

2

86.2
500 0.010 0.200 100

30t}O O.OC187 0.040 0.05 TF,A~'

5280 0.004 0.016 TRAP

85. 1
110 o. 0;)5 O. 1'","", .~. 1001..:Jfj

2600 O. 0038 (~.Olb 0.05 "Ir::.
;i·U":I-

4000 O. OCb5 O.Oi2 e!Re

r, 1'7
il, -:-.,J

Dat
DIVERT FLOWS IN EXCESS OF 21" STORM DRAIN CAPACITY

OSlS

COSI

COHO
COMBINE FLOWS AT HA~ES

SUB82

KK SUB84

Jill
ut..

RK
HK

RK 2200 0.0045 0.030

KM

LS
UK

BA

RK 4000 0.00b5 0.012
KM RDUTE FLOWS FROM HA~ES TO SOSSAMAN CHANNEL
KK R8!

RK 30

D1

KK R82

He 2

SA 0.35
LS

KK eGSl

KM LDCAL RUNDFF 10 HAWES AND THE FREE~HY

KM RDUTE FLG~S FRDM SOUTHERN TD FREEWAY

DQ

KK
KM
DT

L'U
M'

He

KK RD36
KM ROUTE FLG~S D365 TO SDUTHERN
RK 5280 0.0070 0.016 TRAP

KK RET3bS
KM RETRIEVE DIVERTED HYDRD6RAPH FROM D3bS
DR D3bS

I LINE

I 744
74-5

I
746

747

I
748
749

750

I ""1IJ.

752

-:r:

I
I ...;..)

"lC'1
I.,) ..

755

I ~'"
l~o

757
75B

I ]"-0wi

760

I
761
',.-,
10.1..

763

I 764
,!e
fOJ

766·

I I!'
/01

768
769

I 770

771

I
77";

773

774

I 775
776

I 777
"'~!i
IlO

779

I
780
781
782
783

I
I
I



ID •..••.. 1••.•.•. 2...•... 3•••••.. 4..••.•. 5•••..•. 6..•••.•7.••••.. 8.••..•• 9.••••. 10

KK RET78S
KM RETRIEVE ~IEVERTED HY~R06RAPH FROM D7SS
DR D7BS

KK RET81S
K~ RETRIEVE DIVERTED HYtiROGRRPH FROM D81S
DR 0815

I
I
I
I-
I
I

;1
I
1
"I
I
I
I
I
I
I
I
I
I

PAGE 20

0.01

4.0

40 0.01

2.0

TRAP
it,;'"
1. !,it}

r, :\7:
1.i .. V"';;J0.016

r,/ ~,

00 . .:..

~,

L

CDMBINE FLO~S AT SOSSAMAN IN FREE~HY

BASIN FOR 50 YEAR RETENTIOH

2

STDR (\

(; 7 1"7 t:" r;t"'j ~"7 28.. ,: ...: i.':" .. I

r. 1..3
~ ,

~l. 1 3.6 3.7v L.O
1\ 0 () 70 2i)O 240v

COMBINE FLOWS AT HAWES
~,

L

RDUTE FLDWS FROM HAWES-Ta-SOSSAMAN CHANNEL

LOCAL RUNOFF TD £OSSAMAN CHANNEL AND FREE~HY

150 0.C05 0.200

CD87
COMBINE FLD~S 1M SUSSAMAN AT FREEwAY

Has

C086

3100 0.. 0061

0.46

5280 0.004 0.016

FiETEb

C083

Y.M

He

I'"l'\i1

UP
,,~

511

KK
KM
RS

RK 4350 0.004 0.0t6
RK

lit,.
1.:",

LS
SA

KK
KM
RK

KM

KK RDB1
KM ROUTE D81S FLOWS TO FREEWAY
RK 3100 0.0061 0.016 TRAP

HEC-l INPUT

KK COB4
Kf! CiirlBINE FUHiS AT HA!4ES
Hr 2

Kl{ DR78
KM RDUTE D785 FLOWS TO FREEWAY
HK 3000 0.0087 0.040 TRAP

815

818
810

803
804

8i4

805

813

510

796
797
798

795

7'1',..,

808

"'-'1OL.

809

822

799

B20

823

8ib

800

dDl

B02

1!""i
171

792

790

787
788
789

785
"In'
100

784

LINE



10 .....•. 1 2 3 4......• 5...•... 6 7...•... 8 9 10

KK DBB
KM DIVERT FLO~S IN EXCESS OF 12" STORM DRAIN LRPACITY

KK RSl
KM ROUTE FLOwS FROM FREEWAY TO BASELINE
RK 3800 0.0040 0.030 TRAP 50 3.0

PASE 21

3.0

'1,
L. ...

'1
L

21

50

LIRe

TRAP

W) 3000
438 2998

2

COMBINE FLawS AT SOSSAMAN IN BASELINE

CDMBINE FLD~S IN SOSSA~AN AT BASELINE

2

'.i.

[)

o

R91
ROUTE FLOWS IN SOSSRMAN TO GUADALUPE

B6.3
~'67 0.0065 o ';l{}f} 100• _·~V

2300 0.0087 0.040 0.13 TF~AP

5000 0,006 0.012 C!F:C

967 0.0065 0.200 100
2300 0.0087 0.040 0.13 TRAP '. 4i.

4200 0.006 0.012 eIRe 12

CD91

5300 0.033 0.030

DeBS

75
0.53

BUBBS
LOCAL RUNOFF TO HAWES AND BASELINE

RK
flK

111l
i....fi

KM LDCAL RUNDFF TO SDSSAMAN CHANNEL

UK

CD90

KK

KM ROUTE FLGWS FRDM HAWES TO SOSSAMAN CHANNEL

"Y.' SUB92r...\

t/y LOCAL TO GUADALUPE;·,,1

BA 1.0
! r; B1.bL~

UK 1750 V.005 0.200 1150
RK 4'150 0.0051 0.040 0.072 TRAP 2.0 4.0
RK 5280 0.0055 0.012 C1RC 18

HEC-l iNPUT

KK SUB90

HC

KK R88

Eli 0.47
I"i-.J

1<M

KK
KM
BI\
LS
UK
HK
RK

DT
DI
DQ

I
LINE

I 824
925

I 826

827

I
829
829
830
831

I io"1:']:
O..."I..L,

B33

I
834
835
836
837

I 838

839

I 840
841

I
842
843
944
845

I 846
,"''''T
O"tl

SH'"·'to

I 849
950
851

I B52
853

I 854

r',t:"r
0..;0.1

I
856
857

858

I Bt"oJ,.

860
861

I
862
863
8M

I
I
I



LWE

865
BOb
867

HEC-l INPUT

ID.. a •• II ••• 1.•.• "" .2 I •• 3 -•. 4.•.•. a-. 5 b " 7,- .. , .. • .-B., ',·r • • "s .9. II •••• 1.0

KK REIE8S
KH RETRIEVE DIVERTED HYDRDBRAPH FROM DaBS
DR DSBS

PASE 22 I
I
I

SbS
Sb9
870

KK RDBS
KM- ROUTE DSSS TO GUADALUPE
RK 5280 0.0051 0.040 TRAP 2.0 4.0 I

2

r,i;t<
..'7L

DIVERT FLDWS IN EXCESS OF IS" STORM DRAIN CAPACITY
D92S

o 9 420 3000
I) I) 411 2991

871
872
873

874
p'''TC'
uJJ

87b
877
878

KK
KM
He

KK
KM
DT
D1
DQ

con
COMBINE FLOWS AT GUADALUPE AND HAWES I

I
I

KK £UB94
KM LOCAL RUNOFF TO SOSSAMAN CHANNEL AND GUADHLUPE

He 2

KK DIVGUA
KF.
J(n 3
DT 6UilBAS

879
880
881

882
aa3
884
BBS
88b

888

B89
890
391

8r,-~

893
894
895
896

897
898

900
90!
902
903
904
905

KK
KM

SA
LS
UK
RK

KM
He

KK
KM
rtT
Ul

Dl
OQ

KK
KM

"ii.n.

DQ

R92
ROUTE FLD~S FROM HAWES TO SOSSAMAN CHANNEL

52BO 0.0045 O.Oi2 [IRe 27

0,,96
80.1

930 0.005 0, 200 100
4950 t, 0051 I) 028 0.09 TRAP 21il,

5280 0,,0045 t, 012 eIRe 27'1,

[094
CDMBINE FLO~S AT SOSSAMAN AND GUAuALUPE

D94
DIVERT ~LDWS !N EXCESS DF 24:i STDRM DHA!N CAPACITY

D945
0 n:· 800 3000L;

r, () 781 29fHv

C095
COMBINE FLD~S IN SOSSAMAN HT GUADALUPE

DIVERT FLOWS INTD REGIONAL BASIN AT GUADALUPE AND SOSSAKAN

835 2250 3000
(1 1415 2165

I
I
I
I
I
I
I
I
I
I
I
I



PAGE 23

•1.

2TRAP
TRAP

100
0.07

0.200
0.040
0.016

1750 0.006
5000 0.005
5280 0.0048

HEC-l INPUT

UK
HI(
HK

KK SUB9b
KM LOCAL RUNOFF TO POWER AND GUADALUPE
BA 1.04
LS 75

KK R95
KM ROUTE FLOWS FROM SOSSAMAN TOR.W.C.D.ALONS GUADALUPE
HI( 52BO 0.004B 0.016 TRAP 15.0

KK
KM
HC

con
COMBINE FLOWS IN GUADALUPE AT POWER

2

KK
KM
DR

RET72
RETRIEVE DIVERTED HYDR06RAPH FROM D72S

DnS

KK
KM
!if;'

DR72
ROUTE D725 FLDW5TuBUADALUPE CHANNEL

5260 0.0022 0.035 TRAP

gK CD97
KM COMBINE FLOWS AT POWER AND GUADALUPE CHANNEL
He 2

KK CD98
KM COMBINE FLOWS IN R.W.C.D. AT GUADALUPE
KG 3
He 2

KK R98
KM ROUTE R.W.C.D. FLDWS FROM GUADALUPE TO ELLIOT
KG 3

5250 0.0003 0.0270 140

KK SUB100
KM LOCAL RUNOFF TO ELLSWORTH AND APACHE TRAIL
PR iO
Pi! 1
PT 1
PW 1
BA 0.82
LS
UK
RK
RK

86.5
150 V.OOS I) '"if,r, 100a~VV

3400 0.008B 0.016 0.12 TRAP 40 0.01
5280 0.0023 0.016 TRAP 'j< 1.54';



8b.3

HEC-1 H~PUT

ID•• a I •• " 1. , "." •• 2. ",.1 •• 3•••••• ~.4 •.s ..... ~-5a I •• "' .6•• "t' ', •• 7•••• , •• B.,., ... ,,'~- •. 9I •• ;. .,.10

~:K D106
KM DIVERT FLOWS IN EXCESS OF 24" STORM DRAIN CAPACITY
Dr D10bS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 24

2

4.0

3.0

0.01

~r-.
.)'.,i

20

30

40
21

eIRe

TRAP
eIRC

100
0.02

231 29131
250 3000

0.200
0.020
0.012

o

0.006 0.012
ROUTE FLOWS FRD~ CRISMON TO ELLSWDRTH

83

LOCAL RUNOFF TO CRISMDN AND BASELINE

COMBINE FLDWS IN ELLS~DRTH AT SOUTHERN

o
o

85.3
150 0.005 0.200 WO

2800 0.007 0.025 0.05 TRAP
5280 0.006 0.012 CHiC

1000 0.010 f, 200 1:)0!,l

2750 [\.018 O. 040 0.05 TRAP '-,f'"
i,!) I '...'

528Ci 0. 0064 1) 012 eIRe -W;il
.lit

5280

150 fi r,'~}i:' 0.200 100v. vvJ

2500 0.005 0.016 0,05 TRAP 40.0
SJ,.sri 0.0071 01035 TRAP 15w ........ u

150 0.005
1000 0.004
52BO 0.0066

CD104

C0102
COMBINE FLOWS AT BROADWAY AND ELLSWORTH

RK
iii'

KK SUB108
KM LOCAL RUNOFF TO SOUTHERN AND ELLSWDRTH
SA 0.45
LS
UK

L.O

KK Ri06
KM
HK

D1

UK

SA

RK

toil
;\1'.

KK SUB10b

KK
KM
HC

UK

RK

KK SUB104
KM LOCAL RUNOFF TD 0.67 MI SO. OF BROADWAY
BA 0.55

KK
KM
HC

KK R102
KM ROUTE FLDWS FROM BROADWAY TO SOUTHERN
RK 5280 O. 0023 O.Olb TRAP 25.0 1. 5

UK
HK
RK

KK SUB102
KH LDCAL RUNOFF TO ELLSWORTH AT BROADWAY
BA 0.18
lS 87.2

977

975

967
968

971

964
965

973

970

,-';,r1
7/Q

980

976

98i

982
983
984

985
98b
9B7
988
989
990
991

961
91-.?

972

~: :
'tob

979

974

960

9b3

957
958
959

954
955
956

947
94B
949
950
951
952
953

LINE



HEC-l INPUT

ID••••• 10 I 1.• •.•.•. 2••••'I ., • 3•• I • I .. • 4 i •••• 5.. I " •• lb 7I •• I I •• 8••••.•• I 9I ••• I • 1.Q

KK RDiOb
KH RDUTE FLOWS DiVERTED FROM DiOES TO FREEWAY
RK 2500 0.007 0.040 TRAP 2.0 4.0

KM RETRIEVE DIVERTED HYDRO GRAPH FROM SDUTHERN

PASE 25

2.0
4.0

1 t:
•• oJ

i6

2.0

2.0

TRAP

,". """I"
U.. i,l

Rl09
ROUTE FLO~S FRDM SOUTHERN TO FREEWAY

2300 0.0022 0.01b TRAP

85
1250 0.010 I)l200 100

2300 0.009 0.040 OIOlS THAt'

10360 0.004 0.016 TRAP

2

CD109
CDMBINE FLOWS iN ELLS~DRTH CHANNEL AT SOUTHERN

Dl08
DIVERT FLOWS IN EXCESS OF 30' STORM DRAIN CAPACITY

IHOSB
o 38 440 3000
o 0 402 2962

COW8
COMBiNE FLOWS IN SOUTHERN AVE

RK 5280 0.004 0.016

KK RilO
KM ROUTE FLOWS ~RQK CRISMON TO ELLS~CRTH

RK 2300 0.009 0.014

KK COilO
KM CDMB!NE FLOWS AT CRISMON IN FREE~AY

He 2

KM RDUTE DI0bS FLOWS TO FREEWAY

~'~. R~T108

KM RETRIEVE DIVERTED HYDROGRAPH FROM DiGSS
DR DiOES

DR DiObS

r.T HD10b

RK

KK REHOb

Bli
I r·
~;)

UK
iiK

KK SUB110
KM LOCAL RUNOFF TO FREEWAY AT CRISMON

KK
KM
HC

RK

KK
KM
DT
DI
DQ

KK
KM
He

I
LINE

I
992

I 993
994

I
995
9%
997
998

I 999

1000

I
1001
1002

10Ci3

I 1004
1005

I
1006
iOO7
1008

I
100i?-
WO
1011
i012

I 1013
1014

I
1015

1016
1017

I 1018

i r;~ c
4V", ,

I
1020
1021

1022

I ~ "., ..
.l. v':"·)

1024

I
1025
i02b
i027

I 1028
1029
1fj30

I
I
I



HEC-l INPUT

ID.•.•••. 1.• ,_•.•.• 2*, ••.•• 3.•.•'••• 4-,. 1.1I-.' .-5 ........ •b..... 1.7.... I' .B.•.•.• I 9.-, 1-" ,-10
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 26

< "1a';

2.0
4.02.0

16.0

250 500 3000

" 250 2750oJ

83
1000 0.008 0.200 100
3200 O. [)12 0.040 0.046 TRAP ;"": ,., 4.0~a;"':

52SCI 0.005 0.012 CIRC 21

83
1250 0.010 0.200 100
2500 D.OO7 0.040 0.05 TRAP

5280 0.004 0.016 TRAP

C0113
COMBINE FLOWS IN ELLSWORTH CHANNEL AT FREEWAY

UK
RK

LB

KK SUBli4
KM LOCAL RUNOFF Tn SIGNAL BUTTE AND BASELINE
BA o.n

KM ROUTE FLOWS FROM FREEWAY TO BASELINE
RK 3190 0.0022 0.016 TRAP 25.0

KK R113

HC

KK
KK

KK D1VELB
KM DIVEHT FLl}!;l INTO REBIDtiAL BASIN AT ELLSWORTH AND Sf( 360

KG 3
DT ELBBAS
D1 0
vii 0

KK W112
KM COMBINE FLOWS IN FREEWAY
HC 2

KK SUEH2
KM LOCAL RUNOFF TO FREEWAY AT ELLSWORTH
EA 0.47
LS
UK
RY.
RK

KK C01H
KM COMBINE FLOWS IN FREEWAY CHAN!~EL

HC 2

1053

1051
1052

W54

1044
H145
1046

1057
1058

1047
104B
1049
1050

lObO
10b1

1056

1055

1059

i iI!..')... ..., ....

1041
1042
1043

1032
1039
1040

1034
1035
1036
1037

1031
1032
1033

LINE

KK D114
KM DIVERT FLDWS IN EXCESS OF 21" STORM DRAIN CAPACITY

KK R114
KM RDUTE FLOWS FROM SIGNAL BUTTE TD CRISMON ALDNG BASELINE
RK 52BO 0.005 0.012 eIRe 27

10b3
10M
1065
lOb6
1067

1068
1069
iillO

DT
D!
Dil

pi'""U1.l , ...;

0 12 220 3000

0 Ct 208 298B

I
I
I
I
I
I



HEC-l INPUT

KK

PASE 27

4.0

4.0

30
TRAP
eIRe

723 2963

400 3000
374 2~'74

o
~l 760 3000

26

CDMBINE FLa~S IN ELLSWDRTH CHANNEL AT BASELINE

DIVERT FLOWS IN EXCESS OF 3D H STORM DRAIN CAPRCITY

CDMBINE FLDWS Al ELLS~D.RTH IN BASELINE

2

o
I)

D11B

500 O. 010 0.200 100
3000 O. 0087 O. 040 O. 050
6300 0.0067 O. ('1 ~'J._

Rl1b

com'

D118S

0116
DIVERT FLOWS IN EXCESS OF 27" STORM DRAIN CAPACITY

D116S

LS 83
UK 350 0.010 0.200 100
RK 3400 0.0147 0.04 0.040 TRAP

KK SUE120
KM LOCAL RUNDFF TO U/S OF CAP OVER CHUTES

r0118

HC

KK
" ~j",.
DT
DI
Db!

RK
HK

KM ROUTE FLOWS FROM BASELINE TO GUADALUPE IN ELLSWORTH CHANNEL
RK 5280 0.0026 1).0ib TRAP 15.0 1.5

KY SUB118
KM LOCAL RUNOFF TO ELLSWORTH
BA 0.62
LS
UK

Y'""f"

KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH ALDNG BASELINE
RV 6300 0.0067 0.012 CIRe 30

KM
Dl
D1
jW

KK

ID 1 2 I 3 4..' 10 1,15 6 , :I 7 8 9 10

KK SUBl1b
Kt-l LOCAL RUNOFF TO CRISMON AND BASELINE
SA 0.58
LS 83
Uk' 500 0.008 0.200 100
HK 3600 0.012 0.040 0.058 TRAP 2.0
RK 5280 0.005 0.012 CIRC 27

KK COl16
KM COMBINE FLOWS AT CRISMON IN BASELINE
HC ".J.

I
LINE

I 1071

I
1072
1073
1074
1075

I 1076
1077

I
1078
1079
1t\nr~
• '.. u!)

I lOBI
lOB2
1083

I
1084

1085

108b

I 1087
108S

I 1089
1090
1091

I
1092
1093
1094
10QS

I 1096
1O~:;'7

I
1098

1099
11O(i

I 1101
il02
1103

I 1104
1105

I
1106

1107
1108

I 1109

1110

I
'j'11.1.

1!12
i 113
1114

I 11' to;d~

I



HC 2
KM CDMBiNE FLOW IN GUADALUPE AT SIGNAL BUTTE

HEC-l INPUT I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PII6E2S

4.0

3.0

2.0

5.0TRAP

570 3000
508 2939

'-.7;:.,J

62
I)

COMBINE FLOWS AT MERIDIAN AND GUADALUPE

I)

o

1aV

83
750 0.008 0.20 100

3500 0. 0084 0.040 0.05 TRAP 2.0
5800 0.0086 0.035 TRAP 5.0

750 0.008 0.200 100
4100 0.0061 0.040 0.1 TRAP 2.0
5280 0.006 0.012 eIRe 7;

·)0

RDli4
RDUTE D114S FLOW TO GUADALUPE

5280 O.OOb 0.040 TRAP

ID ...•.•. 1. 2.•..... 3 4 5 6 7.....•. 8 9..... •10

DI

KK rD124

BA

RK 3900 0.0005 0.035

DR Di14S

KK C0122

tiii
M!

KK RETli4
RETRIEVE DIVERTED HYDROGRAPH FROM D114S

KK R120
KM ROUTE FLOWS FROM SUB120 TO MERIDIAN AND GUADALUPE
HK 5800 0.0086 0.035 TRAP 5.0 3.0

HK

DQ

KM
He

l::K Rl.,.,

KM ROUTE FLOWS FROM MERIDIAN TO SIGNAL BUTTE ALuNG GUADALUPE
HK 5280 O.OOb 0.012 CIRe 36

KK SU8124
KM LOCAL RUNOFF TO GUADALUPE AND SIGNAL BUTTE

UK
RK

KK D125
KM DIVERT FLOWS IN ExCESS OF 36" STORM DRAIN CAPACITY
DT 11125S

KK CO!25
KM COMBiNE FLDW AT SI6NAL BUTTE IN GUADALUPE
HC 2

LS

LINE

I11b

i!53

1136

1i44

1•....,LI-I

i141

1120
1121
1122
1123
1124
! 125
1126

1117
1118
1119

1142

1143

1145

1154

1137
1138
i13~'

1134
1135

1130
1131
1132

1146
1147
jjJl.~

1152

1128
1129

1149
1150
1151



HEC-l INPUT

ID 1 ,2 3 4 5 6 I" 7••• ~.· ••S 119. '" .• 10

KK Ri25
KM ROUTE FLOWS FROM SIGNAL BUTTE TO CRISMON
RK 5280 0.006 0.012 CIRC 39

83
1100 0.007 0.200 100
3000 0.0083 0.040 0.040 TRAP 2.0
5280 0.006 0.012 CHIC 39

KK COi2b
KM COMBINE FLOWS IN GUADALUPE AT CRISMON
He 2

KK RHlib
KM RETRIEVE DIVERTED HYDRGBRAPH FROM D116S
DR D116S

PAGE 29

KK 110ilb
KM ROUTE DilbS FLOWS TO GUADALUPE
RK 5280 0.008 0.040 TRAP ~.O

D1275
0 76 780 3000
0 0 704 2924

KK C0127
KM COMBINE FLOWS IN CRISMON AT GUADALUPE
He 2

KM DIVERT FLOWS IN EXCESS DF Ti li STORM DRAIN

DT
Di
Dbi

KK R127
KM ROUTE FLOwS FROM CRISMON TO ELLS~DRTH ALONE GUADALUPE
RK 5280 0.005 0.012 eIRe 42

KK 5UB128
KM LOCAL RUNOF TO ELLSWORTH AND GUADALuPE
BA 1.0

74.7
UK
RK
RK

1500 0.005 0.200 100
4500 0.0067 0.035 0.37 TRaP 2.0 3.0

52BO 0.005 0.012 C1RC 42

KK CD128
KM COMBINE FLuWS IN GUADALUPE AT ELSWORTH
He 2



HEC-l INPUT

1225 KM ROU1E FLOWS FRDM MERIDIAN TO SIGNAL BUTTE ALONG ELLIOT

1214 KK RE129

LINE ID 1. 2 3 4 5.•.•... 6.•.•... 7 B 9.•.... 10

PASE 30 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3.0

3.0

4.0

4.0

·)0

2.0

TF~AP 10" (I

T~:AP 2. (1

723 2923
800 300077

(}

83

LDCAL RUNDFF TO SIBNAL BUTTE AND ELLIDT

o
o

1.2

2

D129

t t' ,.,z·~ O. (iO~' 0, 200 100:''';!)l,'

4800 O. 009 r, 040 O~ObIJ.

5000 0.0045 ;. 035(},

83
750 0.008 0.200 100

4100 0.006 0,040 0,,06 TRAP 2.0
5280 0.006 0.012 eIRe 36

ROUTE FLOWS FROM GUADALUPE TO ELLIOT IN ELLSWORTH CHANNEL
5280 0.0022 0.016 TRAP 26.0 1.5

[;0129
COMBINE FLOWS IN 5UADALUPE AT ELLSWORTH

DIVERT FLOWS IN EXCESS OF 42" SOUTH DRAIN CAPACITY
D1295

KM

KK
KI1
H·c.
,!,

KK RDllS
KM ROUTE DilES FLOWS TO SUADALUPE
HK 5280 0.0067 0.035 TRAP

HK

RK 5280 0,006 0.012

RK

BA

DT
01
Dhl

KK COE129
KM COMBINE FLOWS IN ELLSWORTH CHANNEL AT GUADALUPE
He 2

SA
Lc

.j

41'",:"',,,
lL.!..J

1205

i224 KK R130

-lOjI"',"
J.Li..L

1197 KK RETl18
1198 KH RETRIEVE DrVERTED HYDRDGRAPH FROM DllES
1199 DR DilES

1203
1204

1200
1201
1202

1206

1227 KK SUB132

1219
1220

1207
1203
12£\9
1210

122! UK

1233 RK

1217 KK SU8130
1218 KM LOCAL RmJDFF TO MERIDiAN

1211
1212
1213

1215
1216

1232

1229
1230 l~

1231 UK

1234 KK CD132
1235 KM CDMBINE FLOW AT ELLIOT AND SlBNAl BUTTE
1236 He 2



HEC-l INPUT

KK C013::
KM COMBINE FLOWS AT CRISMON AND ELLIOT

ID .•.•.•• 1. 2•••••• •3 4 5 b.•.•.•.7••••••• B••••••• If•••••• 10

KK RD127
KM ROUTE DIVERTED FLOwS FROM v12/S TD ELLIDT
RK 5280 0.008 0.040 TRAP 2.0 4.0

PAGE 31

4.0

4.0

2.0

2.0

3000
2~'27

720
b'7't,

460 3000
409 2949

73
I)

51
o

o
o

~,

to

COMBINE FLDWS AT CRISMON AND ELLIOT

0135
DIVERT FLOWS IN EXCESS OF 42" STORM DRAIN CAPACITY

r·l1' r Cu .. ..,~w

93
"'1:';\ 0.008 0.200 100
,'.JI}

4500 0.008 0.040 f)1005 TRAP

5280 0.0050 0.012
;>·"r,r·
~.d.n.L,

C0134

D1
Dl

Xi(

KM

He

KM
UR

KK RETt27
RETREIVE DIVERTED HYOR06RAPH FROM GUADALUPE

t1i.!i
r-·.n

He

RK
RK
UK

KK SU8134
Kr. LOCHL RUNOFF TO ELLIOT AT CRISMON
SA 1.0
LS

KK Ri33
KM ROUTE flOWS FROM SIGNAL BUTTE TO CRISMON
RiC 52BO 0.0050 0.012 eIRe 42

KK D133
KM DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY
DT Di33S
01 0
DQ 0

KK C0133
KM COMBINE FLOWS AT SiGNAL BUTTE HT ELLIOT
Hi' 2

KK RD12S
KM ROUTE D1255 FLOWS TO ELLIOT
RK 5280 0.0038 0.035 TRAP

KK RET125
KM RETRIEVE DIVERTED HVDR08RAPH FROK D1255
DR D125S

I
I LINE

I
1237
1238
1239

I 1240
1241
1242

I 1243
1244
pA"

I
~.,J

1246
1247

I 1248
1249
1250

I i~l:"f
.. t...Jl

1252
1253

I 1254
1'1<:r
...4~J

I
1256
1257
i258

I
1259
1260

1261

I 1262
1263

I
1264
1265
1266

I 12b7
1268
1269

I 1270
1271
1272

I 1273
1274

I
1275
1276
1277

I
I



HEC-l INPUT
PAGE 32 I

I
I

I

I
I

I
I

0.200 100
0.040 0.05 TRAP 2.0 4 f\..
0.Oi2 eIRe 48

RETRIEVE DIVERTED HYDROGRAPH FROM GUADALUPE

D''1Qc;1 ... ,,,,,

KK REi129
KM
DR

KK C0136
KM COMBINE FLOWS AT ELLIOT AND ELLSWORTH
HC 2

UK 750
RK 4500
RK 5280

KK,5UB136
KM LOCAL RUNOFF TO ELLSWORTH AND ELLIOT
BA 1.0
LS 83

0.008
0.008

0.0050

KK R135
KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH
RK 5280 0.0050 0.012 CIRC 48

In 1. 2.••••••3 4 5 6••••••. 7 B •9•••• i.l0

1'1l1i
~ ..

1'10'1
~,~

1288
1289
1290

1281
1282
1283
1284
1285
1286

1279
1279
1280

LINE

1294
1295
1296

KK
KK
ilK

RDi29
ROUTE D1295 FLOWS TO ELLIOT

5280 0.004 0.035 TRAP 4.0 I

2

con7
COMBINE FLO~S HT ELLIDT AND ELLSWORTH

IN EXCESSDF 4BF. STORM DRAIN CAPACITY I
I

I2907
3000

827
o

DIVERT FLDWS
D137

IH37S
KM
DT
D1

KK

11"m..

KK
KM

1302
1303
1304

1297
1298
1299

1300
1301

1305
1306
1307

KK [OE137
llU
l....,n COMBINE FLOWS IN ELLIDT AT ELLSWDRiH I
KK DI!JELS
KM DIVERT FLOWS iNTO ELLS~ORTH REGIONAL BASIN1~,08

1309
1310
1311
1312
1313

KO
D1
D1
Dii

..,

.J

ELSBAS
0 42 84 3000

0 "
';"1 2958V 'ti.

I
I

1314
1315
1316

KK
KM
RK

Rl3B
ROUTE FLOWS FROM ELLSWORTH TO HAWES ALONG ELLIOT

52S0 0.0025 0.016 TRAP 18.0 1.5
I
I
I
I



HEC-l INPUT PAGE 33

ID a.s , 1 2 3 4 5 b 7 8 9, ·10

4.0
1.5

2.0
1B.0

TRAP
TRAP

100
0.05

0.200
0.040
O.Olb

B3
O.OOB
O.OOB

0.0025

750
4500
52BO

KK SUB140
KM LOCAL RUNOFF TO HAWES AND ELLIOT
BA 1.0
lS
UK
RK
RI::

KK C0140
KM COMBINE FLOWS AT HAWES AND ELLIOT
He 2

KK RET92S
KM RETRIEVE DIVERTED HYDROGRAPH FROM GUADALUPE
DR Dns

RD92~'i{
f\I'I.

Kl'i
RK

ROUTE D925 FLOWS TO ELLIOT
0.004 o.rm TRAP 2.0 4.0

KK C0141
KM COMBINE FLOWS AT HAWES AND ELLIOT
He 2

KK R14i
KM
RK

ROUTE FLOWS FROM HAWES TO SOSSAMAN
5280 0.0023 0.016 TRAP 25.0 1.5

KK 5U8142
KM
SA

LOCAL RUNOFF TO SOSSAMAN AND ELLIDT

82
750 0.008 0.200 100

4500 0.008 v.04D 0.02 THAP ~, r\
l.d!

528D 0.0025 0.Ot6 TRAP 25.0
4.0

KK

He

C0142
COMBINE FLOWS AT SOSSAMAN IN ELLIDT

2

KM
DR

RET94
RETRIEvE DIVERTED FLOWS D945

D945

KK RD94
KM RuUTE D94S FLOWS TJ ELLIDT
RK 5280 ~.004 0.035 TRAP 2.0 4.0

KK CD143
KM COMBINE FLOWS AT POWER
He 2



LINE

13~a

1359
1360

1361
1362
1363
1364
1365
1366
1367

HEC-1 I~;PUT

10••••••• 1. 2 3 4 5•••..•. 6.•.••••7 8 9 10

KK R143
KM ROUTE FLOWS FROM SOSSAMAN TO R.W.C.D.
RK 3700 0.0021 0.016 TRAP 35.0 1.5

KK SUB144
Kif LOCAL RUNOFF TO R.W.C.D.AND ELLIOT
BA 0.75
LS 75
UK 1250 0.006 0.200 100
RK 5000 0.0036 0.040 0.050 TRAP 2.0 4.0
HK 3700 0.0021 0.016 TRAP 35.0 1.5

I
I
I
I
I

R145

KK CO 145
KM COMBINE FLOMS IN R.W.C.D. AT ELLIOT

I
I
I
I
I
I
I
I

COMBINE FLOWS AT R.W.C.D. IN ELLIOT
~,

i.

ROUTE FLOWS TO CRISMOM IN CHANNEL IN SQ. ELLIOT ROW
5280 0.0043 0.035 TRAP 25.0 2.0

R0133

CD144KK
KM
HC

KK RET133
KM RETRIEYE D1335 FLOwS
DR D1335

KK DIVELl
KM DIVERT FLO~S IN EXCESS OF R.W.C.D. CAP. iNTO REB. BASIN
1:0 3
DT ELLBAS
01 0 230 750 3050
DQ 0 0 520 2820

KM ROUTE R.~.C.D. FLOWS FROM ELLIOT TO WARNER
ilK 6030 0.0003 0.025 TRAP 150.0 3.0

1374

1376

1377
1378
1379

1371
1372

1380
1381
1382

1368
1369
1370

1383
1384

1386
1387
1388

1375

KK RETl3S
KM RETRIEVE D135S FLOWS
DR D1355

1389
1390
1391

1392
1393

.f.,.r.r
1">1..1

1396
1397

KK
KM
He

KK
KM
RK

CD135
COMBINE FLOWS IN SO. ELLIOT ROW CHAm~EL

2

RD135
ROUTE FLOWS TO ELLSWORTH IN SO ELLIuT ROW CHANNEL

5280 0.0043 0.035 TRAP 25.0 2.0

I
I
I
I
I
I



In 1. •••••• 2 3 4 5 6 7 8 9 10

KK DIVGM
KM DIVERT FLOW INTD REGIONAL BASIN AT 8.M. AND ELLIOT
KG 3
DT BMBAS

PAGE 35

• r,
l.f',V

4.0

48

2.0
5.0

2.0
48

10.0

eIRe

TRAP
TRAP

TRAP
LIRe

0.02

100

[) "., bOO 3000J,j

0 0 547 2941

D148

0 250 500 350C1

I) 0 250 3250

5280 0.004 v.012

DIVERT FLOWS IN EX:ESS OF 48 iJ STORM DRAIN CAPALITY

D148S

1500 0.0067 0.040
8000 0.0053 0.035

1500 0.007 0.200

CUi48
COMBINE FlDWS HT HAWES AND WARNER

4500 v.v08 0.040

DQ

Kl'i
He

HK
KM ROUTE FLuwS FRDM ELLSWORTH AND HAWES
f~K R148

RK

UK
RK

LS 83

KM LDCAL RUNOFF TD EL~SWQRTH AND WARNER
KK SUBt48

SA 2.66

KM CDMBINE FLews AT HAWES IN WARUER
He 2

KK CQ147

RK

UK
RK

BA 1.0
LS 82

KM LOCAL RUNOFF TO HAWES AND WARNER
r~K SUB147

KK RD!37
KM ROUTE FLOWS TO WARNER AND HAWES
RK 7000 Oa004b 0.035 TRAP

HEC-1 INPUT

KK COD137
KM COMBINE FLOW IN ELLIOT 80 ROW CHANNEL
HC 2

KK RET137
KM RETRIEVE D137S FLOWS
DR D1378

I
I LINE

I
1398
1399
1400

I 1401
1402
1403

I 1404
1405

I
140b
1407
14nS
1409

I 1410
1411

I
1412

1413
1~14

I
.; ;on:
l'tJ.~

1416
1417

I
1418
1419

I
1420
" p'.I"'d
l>t.:;,l

1422

I
i ilr"..7
... "'tL,.J

1424
1425

<4 1 .1"',.'

I
l"t~O

i427
1428
1429

I 1430
1431

I
1432

1433

I
1434
1435

1436

I
iif:'"'!
lfot.J':

1438
1439

I
1440

I



LI/lE ID 1. 2 3.• ;•••• 4.•.•••. 5 6 7.•.•.••8 9••••.• 10

1469 KK CDi52
1470 KM CuMBINE FLOWS AT R.W.C.D. HT WARNER

HEC-1 WPUT

1462 kK SUB152
1463 KM LDCAL RUNOFF TO R.W.C.D. AT WAR~ER

1464 BA 0.70

PASE 36 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.0
48

48

2.0

CAr. AT WARNEH

eIRe

78

0.0047 01012
ROUTE FlDWS FROM SOSSAMAN TO R.W.C.D.

~,

L

r, 450 1000 3000'or'

f) 0 550 2550

1"
oJ

DIVERT FLOWS IN EXCESS OF 4B" STORM DRAIN CAPACITY

~,

L

HIS\)

0150

250 O. Ci 07 O. 200 100
5000 0.0043 O. 040 0,,05 TRAP
3700 0.0047 O. 016 rif,r·...... rt....

3700

WlS0
COMBINE FLOwS AT SOSSAMAN IN WARNER

D150S
0 i.e: 800 3£\00uJ
r, 0 735 2935\/

KI( R149
KM ROUTE FLOWS FROM HAWES TO SOSSAMAN
RI< 5280 0.0048 0.012 . TRAP 48

KI( SU8150
KM LOCAL RUNOFF TO SOSSAMAN
SA 1.0
LS 80
UK 750 0.008 0.200 100
RK 4500 0.007 0.040 0.05 TRAP 2.0 4.0
RK 5280 0.0048 0.012 CIRe 48

1<1:::

KM
He

KK

KK
KM
DT
DI
Df)

\.Ir·" ...

KK DIVWAR
DIVERT FLOWS IN EXCESS DF R.W.C.D.

Ri<
RK

lS

KH
KD
DT :JARBAS

1444
1445
1446
1447
1448
1449
1450

1455

1451
1452
1453

1454

145b
1457
1458

1441
1442
1443

1459
1460
1461

1466 UK
1465

1467

1472

1471

1476 DI
1477 DQ

1474
1475

1478 KK C0153
1479 KM COMBINE FLOWS IN R.W.C.D. HT ~ARNER

1480 HC 2



KM ROUTE D!50S FLOWS TO SO DF WARNER ALDNG saSSAMAN

ID.•••••. 1.•••.•. 2••.•••• 3.•.•••. 4••••... 5.•••••. 6.••••.• 7••••••• S•••.••• 9.••••• 10

PAGE 37

i ;... v

4.0

4.0

2.0

~.~ t,~

I) .. V..J

1100 0,006 0.200

R154
RDUTE FLuWS FROM HA~ES TO saSSAMAN

2

[ '"Hr.'Ul-.i't

CDMBINE FLDWS AT HAWES

RD148
ROUTE D1485 FLOWS ALONB SOSSAMAN TO SO OF WARNER

2000 0.005 0.040 TRAP 2.0 4.0

RK 3000 0,005 0.040

He 2

KK RIllS/)

DR D1505

RK 5400 O~0043 0.035

KK ~D157

KM COMBINE FLOWS AT SOSSAMAN

RK

KM RETRIEVE DIVERTED FLuWS DiSuS

~~K SUB156

HEI-1 ! NPUT

lB!
U(;.

8M iJ .. i .~.

KK CD156

~s 83

Kn LeCAl RUNDFF TO SOSSAMAN SO OF WARNER

KK RET150

RK 5400 0.0043 0.035

KM COMBINE FLOW AT SOSSAMAN
He 2

,/,/
r.:...

KM
He

KK

KM
HK

KK RonE
KM RETRIEVE DIVERTED FLG~S FROM D148S
DR D1485

KK R153
KM ROUTE R.W.C.D. FLOilS TO BUllISH
fi'·· 2200 0.0003 0.025 TRAP 170.0 3.0.,

KK SUB154
Vii LOCAL RUNOFF TO HAWES,.~n

BA 0.49
LS 83
UK 1100 0.006 0.200 100
Col( 2000 0.005 o (1.Fl 0.05 TRAP 2.0 4.0n... • .... IJ

~,JI 5800 0.0043 0.035 TRAP 10.0 4.0..~.

I
LINE

I 1481
1482

I 1483

1484

I
1485
14Bb
1487

I
14SB
1489
14QO

I 1491
1492
1493

I 1494
1495
1496

I 14S'7
1498

I
14~'9

1':""..J1j1j

15,)1

I 1502

11::r·7,JV·j

I 1504
:i :)~i::;

15C~b

-{ !:t·.~

I
1.J.1),1

1508
1509

I
~.?:'; :.
':J;V

1511
i512

I 1513
1514
.. eu:
,,,jh'

I I'" '..ue

1517

I 1518

fC"iq
J, ••JJ..

I
1520
~ r:-:~

1...11.i.

I
I



LINE 11). •••••• 1. •••••• 2.•..••. 3••.•... 4.....•.5...•.•. 6.•••.••7..••.•• 8••.•••. 9.••••• 10

1535 KK DIVAHR
1536 KM DIVERT FLOWS IN EXCESS OF lU. C. D. INTi} BASIN HEGVE RiW RD.

HEC-1 INPUT

1541 KK CD159
1542 KM COMBINE FLOWS !N R~W.C,D. SO OF WARNER

PAGE 38 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.0

3.0TRAP 170.(1
ROUTt R~W.C.n. FLJWS TO RAY RDAD

LOCAL RUNOFF TO R.w.G.D. AT RAY

CDMBINE FLOWS IN R,kIC,D, AT RAY ROAD

(\ 475 1200 3'000
0 .,., 725 ,-,j;"r":l:'

'.,} L.Jt..J

78
1100 0.006 0.200 100
1500 0.005 0.040 0.05 TRAP 2.0
3800 0.0043 0.035 TRAP 10.0

83
250 0.004 0.200 100

14000 0.0045 0.040 0.20 TRAP .... "t.l1..'

3600 0.0003 ;... ({it:; Tn:AP 170,0v,...,./..'>.#

KK R157

KM ROUTE FLOWS FROM SDSSAMAN TO R.W.C.D.
HK 3800 0.0043 0.035 TRAP 10.0

KK SUB158
KM LOCAL RUNOFF TO R.W.C.D. AT SO OF WARNER
SA 0.70
LS
UK
HI<
HK

3

DQ

KK CD15B
KM CDMBINE FLOWS IN CHANNEL SD OF WARNER AT R.W.C.D.
HC 2

DT ARRBAS
D1

RK 3600 O~OOD3 0.025

HC 2

KM

SA

KK R159

KK [0160
KM
He

1522

1523
1524

1525
1526

1532

1527
1528
1529
1530
1531

1534

1537
153B

1540
1539

i552

i549

1544

1.546

1550 LS

1548

155i UK

1547 KK 5UB160

of t:t:" "
J.,J.J~

1555

1553

1557 11
1556



1---» DIVERSION DR PUMP FLOW

({---) RETURN OF DIVERTED OR PUMPED FLOW

BAS08

v
SUB08

eClS'. a I ...... I I I.

"'i

r-'"''wU,' ~ ~ ~ '" I at. I • , •

RD2

V
R4

D4
V

D2S

COb••••••••••••

RETD2

-------) D4S

-------} D6S

SUB04

SCHEMATIC DIAGRAM OF STREAM NETWORK

V
V

-------) DiS
D2
V
V

R3

IV) RDUTWS

I.) CmU~ECTOR

~SUB02

27

33

3b

:r:
bf.

';'.
Iv'

iO

55

25

79

73

30

67
65

89

I INPUT
LINE
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I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
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100
98

103

lOb

114

117

120

123

130

133

142
140

143

146

l "i
'"

149

154

157

164

170

175
1.,.,

I';'

.-------) Das
D8
V
V

RB

SUBlO

CDI0••••••••••••

CDll ••••••••••••
V
V

Rl1

SUB12

CD12••••••••.•••

SUB14

..(-------
RETDbS

V

CD14 ..

.-------) D14S
D14

II
Y

\j

R14

SUBlb
!I
'f

BAS16

CD16.••• "I •••• I ••

.-( -------
RETDS8

V
V

DbS

D88

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
176

179

I
182

I 185

I 194
192

I 197

I 20v

I 207

I 212
210

I f'H::
L!.i

I "'dM
LiO

I .-,t';'C
Li...!

I
230
r,r,,-.
';;'0

I 236
233

I "',;eo
L·),

I 242

I 249

I
254
252

I "l C 7.:..1.

I

RUB

C017 .
V
V

RI7

SUBIS

-------} D1BS
D18

V
V

RIB

SUB20

C020,. 1. t 1 ••• I ••

-------} D2DS
D2;)

l!

"
V

R20

BUE22

,-:,;-,r;:-:
~:':.L~ • ••• ~ • I •• '0'_".

-------j D22S
D22

-------i RBASI
D22B

V
V

R22

SUB24

£D24. s ..

-------} D245

v
V

R24



2bV

2b9

267

270

273

276

SUB2b

.{-------
RETD4S

Ii

RD4

C!J2b••••••••••••

C027 ••••••••••••

D4S

I
I
I
I
I

282
2iS'

287
285

288

291

294

297

.-------} D28B
D28

l _.,
RED14S

v
Ii

RD14

C028 " ..
Ii
Y

v
R28

SUB30

C030111.1I.1I "" ""'"

D14S

I
I
I
I
I
I
I

309
307

312

315

330
328

------- ::.

D30

R030

SUB32

C032••••••••••••

C033 .

-------;. D333
D33

D305 I
I
I
I
I
I
I



.{------- D205
RED2%

V
Ii

I 333

I 33b

I
339

I
344-
342

I 345

1'r.rl

I
,,'\0

351

I
354

I 3b3
361

I
364-

I
3b7

I 372
7i,".
';"/:./

I
-:r"1'c-
";;1..)

I 378

I 7!'1t:"
·)O.J

I 390
388

I 7,.:
.;;7 ....":

I 39B
396

I
I

R33

CD34 ••• "•• ,; •••••

V
R34

.{------- D335
RED33S

V
V

RImS

CD35 .•.•.•.....•
"v
Ii

R35

SUB3b

.,
RED18S

v
"v

RDiS

CD36 t" I"

-------} D368
D3b

"'r'
II
¥

R36

SUB38

CD38 ... I "' •••••• I I

-------} D38S
DSB

I!
¥

R3B

D18S



399

402

409

412

417
415

420

423

432
430

433

444
442

450
447

456

466

472

RD20

SUMO

[040; •.•••••.•.•

C041. .

.-------} D415
041

V
V

R41

SUB42

.{------- D22S
RElms

V
V

Df,~22

1:042 :i; •••• c.

CD43 ••.• ~ .•• I .. I •

D43S
DIV43S

DBAS2

v
v

SUB44

a{-------
RED24S

RD24

f'n.H.
~u •• 1 ••••• 1. I-I "'

CD45 ••••••••••••

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 478
475

I 431

I 484

I 491

I '0',t, ..

I
497

I
SOb
504-

I 50]

I
510

: ..,.
J~";:

I
5ib

I
519

I 522

I 529

I 535

I 53B

I
547
545

I 548

I, 510 •,Jj

I

.-------) D45B
D45

!J
V

R45

SUB48

1:049 •• IS· •• J • .: •••

v
V

R49

SUBSO

"'{------- D305
RED30S

v
V

RD30

CDSO •• ,.• I' I .... I'

C051 .... "' .• 0; .... ".

£:D52 •• I'" I •••• I

R52

SUB54

"v
I,
v

F:ET30

2D62. I" 0; '" "' •••••

SUB5b

.{------- D3BS
RET3BS

V
u,

lW38

C056 .• 1 ••••••• 1.



556
554

561
559

565

56B

57B
576

57~'

S-?7

bOO

603

bOb

609

618
6ib

619

.-------) D56S
DSb

.(------- D415
RET41S

V
V

flD41

CD57 ...•.•.•.•.•

-------"> D57S
D57

RS7

.{------- D435
RET43S

l!
i

"i
RD43

SUB58

,"n;:,;-,
l... U..iC .... "' ••• I" ••

CD5~·••.•••.•.•••

-------> 55'18

I!
i

!l
i

H59

CDb4·.... 1 ~" ...... I .....

v
V

R64

SUBbb

.<------- D56S

v
!l
Y

HOSb

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

622

627
625

628

631

634

637

647

650

IC'"
OJ";

65~'

656

662

665

672

675

678

681

CObb••••••• •••• •

.~------- D575
RET57S

V
V

RD57

COb7. oJ ••• •• .... •••

lJ
V

Rb7

BURbB

.{------- D59S
RET59S

V
RD59

COb8•• ""'" .. ,, .........

CD69 ...... """ I ""'"

-------} supBAS

ni'·iSliP

!I
V

SUSiO

COiO••. '" .

C071 :I· ..
v
lJ

R71

SUB72

I
I

688

.-------}
D72

v

!"'."1':;"
:.Jii.:J



b93

b9b

703

70b

709

712

719

722

731
729

734

737

746
"'J.I:
i~lf

747

750

R72

BUSH

£:074 .•.•.•.•.•. .

C075••••••• •••••
V
V

R75

SUB7b
I

C076 .

SUB78

-------} D7BS
Li78

If
V

SUBBI)

RET3bS
"v
v

CDBO •• 9 •••••••••

{-------

I
I
I
I
I
I
I
I
I
I
I
I
I

758
756

.. '.IbI

771

COBt * ..

DBIS
DBi

V
V

Ra!
~.

SUBS2

COB2 ••••••••••••
V
V

I
I
I
I
I
I



I 774

I
777

7Sb

I 784

I
787

no

I
795

I
793

7%

I
799

I
802

I 805

I 812

I nt ..
O!O

I 821

I 824

I
827

B36

I 834

I
83;'

842

I
849

I
I

RH2

SUBB4

.<------- D78S
RET78S

V
V

DR7S

[;D84••••••••••••

·<------- DBIS
RETBiS

V
V

RDBI

£:083. II,. ••• ,..,. •••

H
V

RBS

BUR8h
!l
V

RE78f.

COSb.• "•.• ".. """ ..

CD37 ... I.' ill"",. ...

v
V

RB7

SUBBS

------- >- D88S
DSB

u.
Ra8

SUB90

CD9C:11 .



852

855

sss

Bhl
865

B68

871

876
874

879

882

sa9

894
oor:·w,';"

897

903
"·r,,·,
7;);'/

909

916

£;091 ~ •••••••• 1'"

Ii
V

Rlf1

SUB92

.{-------
RETH8S

Ii
Ii

flDBS

C092 ••••••• ~ ••••

.-------)
D92

II
Ro~'J Ii..

SUBi4

C094••••••••••••

------- i D94S
D94

[;095 .. II J'" "'"'

.-------) GUABAS
DIVSUA

V
V

SUB96

CD9b .• ,., •••••••

DaBS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

921
919

922

925

/_------.\

RETn
Ii
Ii

DRn

COlf7 ••••••••••••

0723 I
I
I
I



I
I 928

I
'132

936

I
947

I
~'54

I 957

I 960

I 967

I 970

I
979
977

I 982

I
985

I
992

997

I
QOC
• ,.,j

I
lOOO

1003

I
1006

I
lOiS

I
1013

1016

I

C09S .....•. ·•· ..
If
V

R98

SUB10fJ

SUBI02

C0102 ·• .. ··•
v
V

Ri02

SllBl04

C0104 •••••••• ••· •

SUB106

_______ ) DiObS

Dl06
"v

Rl0b

SUB108

C01;)B."." "' a'" 11 I'

~ } DiCES

0108

C0109 .. """" .. ·,,· ..
1I
;

RI09

SUB110

.{------- Dl0bS
RET10b

V
!I,

RD10b



1019

1022

1027
1025

1028

1031

1034

1041

1044

1050
l[)47

1053

1056

iOb5
10b3

1068

1071

1083
1081

108b

1089

COilO••••••••••••
V
V

RHO

•{------- D10as
RETlOB

V
V

RDlOb

CD111 J' "1 1I j. 1.& I 1

Sl1B112

C0112.......• , .....

r'-" i."
wuli~"""",""

-------) ELBBAB
DIVELB

v

SUB114

-------) D114S

ul14
v

"v
Rli4

SUB11b

,-'n1 i t
kiJ .. ~O'J." " 1., I ""

.-------) D1168
Di1b

"v
l'

"Hi 16

SUBll8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
1096

1101

I 1099

I
1104

I
1107

1110

I
1117

I 1120

I 1127

I 1130

I in1
.L ... ·JV

I 1140

I
1145
1143

I 1146

I
1149

1154

I 1152

I
1157

I
1160

1167

I
t "! ~:ri

... lll.

I
1170

I

C011B........... •

.-------} DllBS
DUB

C0119 ••••••••••••
V
V

R119

BUE120
V
V

R120

SUB122

£0122, •....••. , ..
v
V

H122

SUB124

1:0124. II' I •••••••

.{------- Dli4S
RET114

RD114

Cu12S.. I I •••• ""

-------}

"v
V

R125

SUB126

C012b•••••••.••••

.\------- D116S

RETl1b
V



1173

1116

11Bl
1179

1184

1187

1194

1199
1197

l?Mi

1203

1208
1206

1214

1224

1239
i:"","'.,
L<.·)/

1240

1243

V
RD116

[Di2l.. ,.. , ... '11' a

.-------} DI27S
D127

V
V

R127

SUR128
I •

C012B •....• 1'1" I I

.{------- DI1BS
RHUS

V

V
RD1i8

CD 129 I·' I ~ , •• I ••••

-------} D129S
n.f'''H'''',
l..'1L. 7

CDE129 ... """"... ,.., I •

REl2'?

SUBi30

SUB132

CD132 .•...•..••..

.{------- Di25S
RETi25

II
V

"V
RD125

C0133••..••.•...•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 1248
1246

I
1251

I 1254

I 12bl

I 1266
1264

I 12b7

I 1270

I 1275
1273

I 1278

I 1281

I 128B

I 12'13
1291

I 1294

I 1297

I
1302
1300

I 1305

I 1311
1308

I 1314-

I

.-------) D1335
D133

V
V

H133

5UB134

C0134••••••••••••

.{------- D1275
RET!27

I!
V

V
Ru127

CD135••••••••••• ,

-------} D135S
D135

R135

SUB136

CO 136.• I • I • I ~ •• I •

.{------- Di29S
HET129

v
RD129

C0137 .

-------) D137S
D137

CDE137 .

-------} ELSBAS
DIVELS

I!
V

V
R138



1317

1324

132~'

1327

1330

1333

1339

1346

1351
1349

1352

17C~

lJ.JJ

1358

1361

1368

i374

1377

1380

i385
1383

SUB140

CiJ140•• , .

•{------- D92S
RETnS

V
V

RD92

COI41 ••••••••••••
V

R141

sua142

CDI42.•••••••.•••

.{------- D94S
RET94

I!
I'

V

C0143 I .. ~ ..

v
"v

R143

SUB144

C0144•.••.•••.•••

-------\ ELLBAS
DIVEL

CDi45•....•...•••
I!
V

V
R145

.<------- D1333
RET133

V
\J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 138b RD133

I
1391 .{------- D135S
1389 RET 135

I 1392 C0135............
II
II

I 1395 RD135

I
1400 .(------- D137S
1398 RET137

I 1401 COD137.•.•.•.•••.•

I
1407 -------) Gi'lBAS

1404 DIVBM
V
V

I 1410 RD137

I 1413 SUB147

I
1420 [;0147 .•.•••.•••••

1423 SUB148

I
II
V

!lv

14.30 R14B

I fa"'",,:, CD14B ..• I ••••••• I~'t.,)..)

I 1438 -------} rji AM!"-
Ll.0::l

1436 D14B

I
IJ
Il
Y

1441 R149

I 1444- SUB150

I 1451 CO!50.•...•.•••..

I 1456 -------} D150S
1454 D150

!!,

I I'
V

1459 R150

I



14b2

14b9

1475
1472

1478

1481

1484

1493
1491

1494

1500

1503

1510

{C"fl
lJiD

151~'

1522

1532

5U8152

COl52. •.•.•..•••.

.-------) WARBAS
DIVFiAR

CD153••••••.•••••
v
v

R153

8U8154

.{------- D148S
RET148

V

RD148

C[}154*,. I" ••••••••

V
\J

R154

SUB156

COi56 .... IS'. "'"

*<------- D150S
RET150

II
-;

v
RD150

e01S? 2 •• S • S ••• I •

I!
-;

V
ide"',
ill..:t

SUB15B

C015S••... ,. .•....

-------) ARRBAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



11535

11541

1
1544

1547

I

DIVARR

C0159 .
Ii
Ii

R159

SUB1bO

1554 COW) .

II (lltl RUNOFF ALSO COMPUTED AT THIS LOCATION

1
I
I
1
I
I
1
I
I
I
I
1
I
I
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5 ID

DAVIS, CA. 95616

.00 i50.aO 2850.00

150.00 300.00 3000.00

~lNUTES IN COMPUTATION INTERVAL
STARTWG DATE

3 PRINT CONTRDL
o PLOT CDr4TRDL

o~ HYDROGRAPH PLDT SCALE

snRTWB TIME
120 NU~BER OF HYDR08RAPH ORDINATES

I) ENGINE DATE
ENGINE TIME

15
I)

0000

.00

• (i(i

2

IPLOT
QSCAL

IDATE
ITlME

NQ
NDDATE
NDTIi'iE

iNFLOW

COMPUTATION INTERVAL .25 HOURS
TOTRL TIME BASE 29.75 HOURS

QUTPUT CDNTRDl VARIABLES

ISTAD R8ASl DIVERSIuN HYDRDGRAPH IDENTIFiCATiON

SUPERSTITION FREEWAY - MULTI- FRRERUENCY ANALYSIS {EMF2>
EXISTING CONDITION - MC KELLIPS TO RAY ROAD
MARCH 19B7 - 100-YEAR RAINFALL AND 2-YEAR PIPE SYSTEM

HYDROSRAPH TIME DATA

DUTPUT CONTROL VARIABLES
IyRNT b PRINT CONTROL
IPLDT 0 PLOT CONTROL
QSCAl O. HYDRDGR~PH PLOT SCALE

UU
FLOOD HYDR06RAPH PACKAGE HEC-1 (IBM XT SI2K VERSION) -FEB 1,1985

U.S. ARMY CORPS DF ENGINEERS, THE HYDROLOSIC ENGINEERING CENTER, 609 SECOND STREET,
UU

DIVEHTED FLD~~

ENSLISH UNITS

I
I
I
I
I
I
I
I
I

235 ~(O

I
I
I
I

o.

MAXIMUM AvERAGE FLOW

I
I PEAK FLDW

{CFSJ

I
I

DIVERSION HYDROERAPH

6-HR
iCFS} 0"

(INCHES} .000
IAC-FT) O.

CUMULATIVE AREA =

RBfiSl

24-HR
i'v.

.000
o.

2.01 SQ ~I

72-HR

,000
o.

29.7S-Hi
I).

o.

I
I

HVDRJERAPH AT STATIuN D22B



DIVERSION HYDROBRAFH D2BB

TIME MAXIMUM AVERAGE FLOW

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CDNTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDRDSRAPH PLOT SCALE

CUMULATIVE AREA = 2.01 SO HI

I

I
I
I
I
I
I
I
I
I
I
I
I
I

66.
"1t:r

.l.J;

162.

51.
.590

29z75-HR

29.75-HR

29.75-HR
29.

.665
71.

.590
126.

6h.

162.

29.

72-HR

72-HR

.665
71.

.......
OLe.

162.
.757

126.

24-HR
64.

.590

2~-HR

.665
71.

MAXIMUM AVERH8E FLOW

MAXIMUM AVERAGE FLOW
24-HR 72-HR

.00 580.00 2900.00

100.00 680.00 3000.00

50.

152.

""I":'1",

HJR
100.
.232

306.
6-HR

b-HR
62.

.287

D28B DIVERSIDN HYDRD6RAPH IDENTIFICATION

HYDRDGRAPH AT STATION D28

{CF8i

fAC-FT)

reFS)

CUMULATIVE AREA = 4.01 SQ MI

!AC-FT)

(INCHESi

{INCHES)

(CFE)
(INCHES)

(AC-FTl

INFLOW

DIVERSION
IETAD

(!.H)'
.Hid

12.00

TIME
(HRl

12.00

DIVERTED FLO~DQ

lOu.

Dl

DT

reFS)

([FS)

986.

PEAK FLDM

PEAK FLOW

281 KO

PEAK FLOW
(CFSI

62.

CUMULATIVE AREA = 4.01 SQ MI

DIVEHSION

OUTPUT CONTROL VARIABLES
IPRNT ~ PRINT CONTRDL
IF'LOT I) PLOT CONTROL
QECAL O. HYDROGRHPH PLOT SCALE

I
I
I
I
I

110.00 250,00 3000.00

DIVERSiON HYDROBRAPH IDENTIF!CAT1DNIETAD

INFLOWDI

DT

449 KG



ISTAD D45B DIVERSIDN HYDRDGRRPH IDENTIFICATION

DUTPUT CONTROL VARIABLES

QSCAL O. HYDRDGRAPH PLOT SCALE

,rA
• IO~

j')?

29.75-HR
50.

29.75-HR
b.

.098
lb.

iii

140.(1) 2890.00

.00 2119.00 2999.00

MAXIMUM AVERAGE FLOW
24-HR 72-HR

62. 50.
.764 .. 764

122.

~AXIMUM AVERAGE FLOW
24-HR 72-HR

8. b.
.098 .098
lb. 16.

1.. 00 2120.00 ~OOO.OO

.00

.077
12.

b-HR
liO.
.341

", ..'~
• !../I}

,Iji)

.00

HYDROBRAPH AT STATION D43&

DIVERSION HYDRDGRAPH DBAS2

CUMULATIVE AREA = 3.00 59 XI

CUMULATIVE AREA = 3.00 S9 MI

(eFS)
fINCHES)

(AC-FTI

IPRNT 3 PRINT CGNTRDL
IPLOT 0 PLDT CONTRDL

(CFEl)
WICHES)

(AC-FT)

INFLOW

TIME
(HF:j

TIME
iHR)

J2.00

12.00

DIVERTED FLDW

DIVERTED FLOW

DT

DQ

DI

477 KD

P£AKFLOW
leFS)

110.

PEAK FLOW
leFS)

I
I
I
I
I
I
I
I
I
I
I
I
I

CUMJLATIVE AREA =

DIVERSION HYDROGRAPHI
I
I
I

PEAK FLOW
reFS)

710.

TIME
IHR)

12,,50 leFS)
WiCHES)

HiC-FTi

6-HH
30b.

D45B

MAXIMUM AVERAGE FLOW
24-HR 72-HR

120. 97.
1.287 1.287
239. 239.

3.48 BQ 1f!

29.75-HR

1.287
239.

I
I

HYDROGRAPH AT STATIDN D45



PEAK FLOW
(CFSi

1.

TIME
(HR)

10.00
b-HR

(CFS) 1-
(INCHES} .003

iAC-FT) O.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1& 1.
.009 .009

3.48 SQ MI

29.75-HR
1.

.009
2..

I
I
I

bSS KG OUTPUT CDNTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDRDGRAPH PLOT SCALE

I
I

DIVERSION
rETAD SUPBAS DIVERSION HYDROGRAPH IDENTIFICATION

DT

Dl

DQ

INFLOW

DIVERTED FLOW

.00 1500.00 3000.00

.00 .00 1500.00

I
I
I

DIVERSION HYDRDBRAPH SUPBAS

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW I
I
I

51.

126.
1.577

29. 75-tlH

51 ..
1.577

72-HR
64.

126.
i .577

24-HH
254;;
6-HR

1.577
(CFS)

(AC-FT)
(INCHES)

, TIME

12.751994.
(CFS)

PEAK FLDW

I
MAXIMUM AVERAGE FLOW

HYDROGRAPH AT STATIDN DIVSUP

CU~UlATIVE AREA =

I
I

I
388.

158.
4.850

29 .. 75-HR

4.35fJ
388.

i96, 158.

388.
41850

24-HR 72-HR

1.50 SQ MI

4.356
34B.

703.(CFB)
(INCHES)

(AC-FTi

TIME

i:"i ~r

li. .. .:.J

(CFSi
1500.

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTRDL
IPlDT 0 PLOT CDNTROL
QSCAL O. HYDRDGRAPH PLOT SCALE

BUABAS DIVERSION HYDROGRAPH IDENTIFICATION

902 }(O

DT

D1

DIVERSION
ISTAD

,1)0 835.00 2250.00 3000.00

I
I
I
I



I DIVERTED FLOW .00 .00 1415.00 2165.00

tit

lit Ht

DIVERSION HYDROGRAPH BUABAS

MAXIMUM AVERAGE FLOW
b-HR 24-HR n-HR

(eFS) 95. 24. 19.

(lNCHES) .169 .169 .169

tAC-FT) 47. 47. 47.

I PEHK FLOW
(eFS)I 695.

I

TIME
(HR)

13.00

CUMULATIVE AREA = 5.20 SQ MI

.29.75-HR
19.

.169
47.

HYDROBRAPH AT STATION DIV6UA

MAXIMUM AVERAGE FLOW
24-HR 72-HR

I
I PEAK FLOW

(eFS)

I

W1E
(HRI

12.50 ICFS)
(INCHES)

{AC-FTi

b-iiR
503.
.900
249.

,.."
j,. I,.J.

1.253
348.

141.
1.253
348.

29~75-HR

i <"\C7
",./.":.J

QSCAL D. HYDRDGRA?H PLOT SCALE

HYDROGRAPH AT STATIDN C098

2 NUMBER DF HYDRDGRAPHS TO CDMBINE

CUMULATIVE AREH = 26.99 SQ nI

725.
1.239

29.75-HR
,.-,::,
I~":.

1.239
1783.

0'17.

1.239

~AXINUM AVERAGE FlDW
24-HR 72-HR

5.20 SQ MI

.857

6-HR

1233.

248b.

CUMULATIVE AREA =

(CFS)
(INCHES)

IAC-FTI

IeDM?

IPLOT 0 PLDT CONTROL
QSCAL O. HY~RDGRAPH PLDT SCALE

IPRNT 3 PRINT CONTROL

uUTPUT CDNTRDL VAF~ IABLES
IPRNT 3 PRINT CONTROL
IPLDT 0 PLOT CONTROL

HYDRD8RAPH CDMBINATIDN

OUTPUl CONTROL VARIABLES

HYDRDGRA?H RDUTING DATA

TI~E

(HR)

13850

I
I

Q1'-' IIr.
, ..;1} l\U

I 931 ll ....
nL

I
....

I
;jH

I PEAK FLO~!

(CFS)
4868.

I
I

934 fl"r"u

I
I
I



DT DIVERSIDN

KINEMATIC STREAM ROUTING USED FOR THIS REACH

Ht

HYDROGRAPH AT STATIDN R9B

I
I
I
I
I
I
I
I
I
I
I
I
I

24-HR 72-HH :-'w 75-HRLt.

889. 717 71 7
1 226 1.

:"'.>';1 1 ojr-,-I
Li.b u.o

176411 i 'ii." 1764./0'1 •

.849

b-HR
MAXIMUM AVERASE FLDW

1;"'1::1"1
.i. ...... L.

2464.

.VO 250.00 500.00 3000.00

(etE)

CUMULATIVE AREA = 26.99- SQ Ml

IFLDT 0 PLDT CDNTROL
IPRNT 3 PRINT CONTRDL

QSCAL O. HYDRD6RAPH PLOT SCALE

{INCHES)

INFlDw

DUTPUT CONTROL VARIAbLES

KINEMATIC WAVE STREAM ROUTINB
l 5250. CHANNEL LENGTH
S .0003 SLOPE
N .027 CHANNEL ROUGHNESS CDEFFICIENT

CA .00 CONTRIBUTINB AREA
SHAPE TRAP CHANNEL SHAPE

WD 140.00 BOTTON WIDTH OR DIAMETER
Z 3.00 SIDE SLOPE

ISTAD ELBBAS DIVERSIDN HYDRD8RAPH IDENTIFICATION

TlME
(HR)

13.75

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN) nx iFT)
.0433 1.b16 7.50 2625.00

4867.
(CFS)

PEAK FLOW

935 RK

1049 KG

DIVERSION HYDROGRAPH

DIVERTED FLDW

ELBBAS

I
I
I
I
I
I

100.
1.0B5

29.75-HR

245.

100 ..
1& 085

245.

124.
1.085

MAXIMUM AvERAGEFLGW
24-HR 72-HR

4.24 SQ MI

.liO

6-i-!R
{CFS} 495.

CUMULATIVE AREA =

(INCHES) 1.085
iAC-FTI 245.

TIME

12.50

DR

r",1"'!.7'1
t..t..:.:/.

PEAK FLOW



29. 75-HR
91.

.993
225.

iiiitt

MAXIMUM AVERAGE FLOW
b-HR 24-HR 72~HR
246. 113. 91.
.540 .993 .993
122. 225. 225.

HYDROSRAPH AT STATION DIVELB

CUMULATIVE ·AREA = 4.24: 59 "I

leFS)
lINCHES>
IAC-FTl

Ui

TIME
(HR)

12.00

Ui

I
I

I
I PEAK FLOIl

(CFSI
250.

I 1310 KO
I

DIVERSION
ISTAD ELSBAS DIVERSION HYDROSRAPH IDENTIFICATION

OUTPUT CONTROL VARIABLES
IPRNT 3 PRIMT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDRDSRAPH PLOT SCALE

DiVERSION HYDRuSRp.PH ELSBAS

.513
m.

29.75-HR

42.00 2958.00

84.00 3000.00

.513

'f''''d, ~ .,
.i.t.v. iii.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

.00

42.00

b-HR
409.
.239
203.

.00

.00

HYDROGRAPH AT STATION DIVELS

{CFS}

(AC-FT)

CUMULATIVE AREA = 15.93 SQ ~I

\INCHES)

INFLOW

TIME
IHR)

13.25

DIVERTED FLOWDg

In

DT

PEAK FLUW

I
I
I
I
I
I
I
I

DIVERSION
iSTAD ELLEAS DIVERSION HYDRDSRAPH IDENTIFICATiON

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CDnTROL
QSCAL O. HYDR06RAPH PLOT SCALE

CUMULATIVE AREA = 15.93 SQ ~I

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 29.?5-HR

26.
.074
63.

2b.
.fm
63.

.074
63.

,;,~'t".
.025
21.

{CFS)
!INCHES)

IAC-FT)

TIME

12.00

DT

PEAK FUJii
IN -'"Lor,:.:

1373 KO

I
I
I
I
I
I



OUTPUT CONTROL VARIABLES

I
I
I
I
I
I
I

105.

Hi

.259
258.

227.

29. 75":HR
92•

.na

Ht

.259

H!

tU

258~

MAXIMUM AVERAGE FLOW·
. 24-HR 72-HR

114. 92.
.228 .228
227" 227.

tii

tH

.114
114.

b-HR
449.
.223

.00 .00 520.00 .2820.00

.00 230.00 750.00 3050.00

MAXIMUr: AVERAGE FLOW
6-HR 24-HR· 72-HR

{CFS} 230. 130_ 105.

HYDROSRAPH AT STATION DIVELL

DIVERSION HYDROBRAPH ELLBAS

CUMULATIVE AREA = 18.6B SQ ~l

CUMULATIVE AREA = 18.68 SQ I'll

IPLar 0 PLDT CONTROL
IPRNT 3 PRINT CONTROL

QSCAL O. HYDRD8RAPH PLuT SCALE

(CFE)
mCHES)

(AC-FT)

(INCHES)

Hi

INFLOW

TIME
(fiR)

12.50

TIME
(HR)

13.25

DIVERTED FLOW

230"

ttt

flU

Dl

(CFS)
PEAK FLOW

PEAK FLOW
(CFSl
1040.

1406 KG

DIVERSIONDr

rtTul

ISTAD

INFLDW

DIVERTED FLOW

GMBAS DIVERSION HYDRDSRAPH IDENTIFICATIDN

.00 250,00 500.00 3500.00

.00 .00 250.00 3250.00

I
I
I

MAXIMUM AVERAEE FLOW
24-HR 72-HR

PEAK FLOW
(CFSi
3654.

mlE
(HR)

13.00

DIVERSION HYDROSRAPH

6-HR
(CFS) 1251.

(INCRES) .000
(AC-FTi 620.

CUMULATIVE RREA =

6MBAS

3i8.
.000
630.

.00 SQ MI

630.

29. 75-HR
~,r!

'::..10 •

.000
630.

I
I
I
I
I



tit

250.

HYDROGRAPH AT STATION DIVSM

CUMULATIVE AREA =

94.
.000
230.

29.75-HR

Hi

.00 sa I'll

MAXIMUM AVERAGE FLDW
24-HR 72~HR

116. 94.
.000 .000
230. 230.

iii

b-HR
250.
.000
124.

rCFS)
<INCHESl

(AC-H)

iU

TIME
(Hill

12.50

I
I PEAK FLDW

(CFSl

I
I
11474 KO

DIVERSION HYDRD8RAPH WARBAS

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROBRAPH PLOT SCALE

I
I
I
I

DT

III

DPJERSION
ISTAD

INFLOW

DIVERTED FLOW

WARBAS DIVERSION HYDROGRAPH IDENTIFICATION

.00 450.00 1000.00 3000.00

.00 .00 550.DO 2550.00

!H

!H W iH

t.v.

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

HYllROSRAPH AT STATION DIVWAR

CUMULATIVE AREA = 5.36 59 I'll

o.
,,000

29.75-ER

,',
-..'1

o.
.000

o.

o.

""'.

",lJ.

,,000(INCHES)
\itC-FT!

TIME
(HIl)I PEAK FLOW

reFS)

I
I
I

427.

PEAK FLOW
(CFSl

uUTPUT CUNTROL VARIABLES
IPRMT 3 PRINT CONTROL
IPLDT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

CUMULATIVE AREA = 5.36 SQ XI

r:r,r•
• ...ILl)

i49.

n.75-HR
60.

l Aq".

.520
149.

MAXIMUM AVERAGE FLQ~

24-HR 72-HR
75. bO.

",'lO.

b-HR
i52.
.264

(AC-FT)

reFS)
( lNCHES)

(HR)
12.50I

I
I 1537 KD

I
I
I

DIVERSION
ISTAU ARRBAS DIVERSION HYDR08RAPH IDENTIFICATION



DI INFLOW .00 475.00 1200.00 3000.00

Dbi DIVERTED FLDW .00 .00 725.00 2525.00

Ht

m Hi Hi tU W

DIVERSION HYDR06RAPH ARRBAS

PEAK FLOW
(eFS)
1571.

TIME
(HR)

1
~ r.C"
~.'::J (CFS)

mCHES)
\HC-FT)

b-HR
614.

2.974
305.

MAXIMU~ AVERAGE FLOw
24-HR 72-HR
iS5. 125*

3.004 3.004
308. 30B.

29.75-HR
125.

3.004
308.

I
I
I
I
I

HYDROSRAPH AT STATION DIVARR

CUMULATIvE AREA = 1&92 SQ MI

MAXIMUM AVERAGE FLOWPEAK FLDW
{CFS)

TIME
(HR)

12.50 (eFS)
(INCHES)

(AC-FTi

b-HR
475.

2.300
236.

24-HH
230.

4.455
456.

72-HR
186.

4&455
456.

29.75-HR
la6.

4.455
456.

I
I
I
I

CUMULATIVE AREA = 1.92 sa MI

I
I
I
I
I
I
I
I
I
I



2 COMBINED AT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME iN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

AVERAGE FLOW FOR MAXIMUM PERIOD
b-HQUR 24-HOUR 72~HOUR

TIME OF
MAX STAGE

13.002.69

MAXIMUM
STAGE

.95

3.41

2.91

,,00

1.52

r, !i
~.lft

2.47

2.47

~ ;;; ...,
! • ..J..c.

'A.~.

of- C':"',
i..Ji.

1.52

.50

''''.JV

.50

1.02

.50

1.02

BASIN
AREA

40.

47.

lB.

~,::

.i..i..

",'i
i.~.

40.

13.

29.

14.

39.

34.

20.

,..
O.

L
I.

14.

B.

34.

21.

13.

43.

13.

21.

27.

50.

50.

2B.

18.

36.

25.

49.

9.

i7.

16.

4"1

26.

43.

• L
lu.

16.

37.

10.

53.

10.

16.

2b.

4",
I..

112.

170.

65.

15b.

85.

b6.

108.

212.

2b.

70.

41.

2b.

107.

lB.

107.

19.

b5.

19.

111.

84.

140.

166.

12.25

12.25

12.25

12.50

12.25

12.50

13.00

12.50

12.00

12.50

12.50

12.50

i2.50

12.50

12 .. 00

12.()()

12.50

19.75

12.00

12.00

12.50

4'>L.

356.

316.

Wi.

41.

431 ..

711.

404.

19.

390.

19.

407.

19.

412.

453.

551.

407.

425.

PEAK
FLOW

RB

coa

D4

COl1

R3

D8

DbS

D2

R2

Dn ,..
O:J

D6

COiO

COb

D4S

SUBlO

HA8u8

SUBoa

RETD2

SUB06

, D2S

8UBM

SUB02

STATION

2 CUflBINED AT

DIVERSION TO

ROUTED TO

L COMBINED AT

HYDRGGRAPH AT

HYliROGRAPH AT

HYDROERAPH AT

HYDROGRAPH AT

DIVERSION TO

" COMBINED AT

ROUTED TO

ROUTED TO

HYDROSRAPH AT

ROUTED TO

2 COMBINED AT

HYDRDGRAPH AT

RGUTED TO

HYliROSRAPH AT

DIVERSION TO

HYliROGRAPH AT

ROUTED Tf!

ROuTED TO

HYliROERAPH AT

DIVERSION TO

OPERATION

HYDROSRAPH AT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I





O. 12.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDR06RAPH AT

2 COMBINED AT

DIVERSION TO

HYDROSRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDRDGRI\PH AT

ROUTED TO

2 COMBINED AT

2 COMBINED AT

DIVEHSION TO

HYDROBRil?H AT

HYDRO GRAPH AT

2.CDMBINED AT

ROUTED TO

HYDROGRAPH AT

2 CDMBINED AT

DIVERSIDN TD

HYDROSRAPH HT

ROUTED TO

HYDRO GRAPH AT

2 CDMBINED AT

2 [[1MB INED IiT

DIVERSION TO

HYllROGRAPH AT

ROUTED TO

RBAS1

022B

0"")
"LL

SUB24

[024

D24S

D24

R24

SUB26

RETD4S

RD4

C02b

CD27

D2BB

028

RED14S

[028

R28

SUS3!)

CD30

D.308

D30

F;;J30

cn32

[;033

D33S

b
·')...

269.

331.

261.

70.

70.

524.

1016.

1086.

100"

264.

243.

343.

330.

! .~

Olt.

2b7.

106.

106.

468.

574.

1131.

1006.

12.00

12.25

13.00

13.1)0

12.00

12.00

12.25

12.75

12.50

12.75

( .... "71:"
L:. .J..!

12 .. 00

12.00

12,,50

12 .. 50

12.50

i2.5D

12.00

i2.25

i'1 'it:;
;. ...... ..1

12.00

o.

u;.
C~.

62.

123.

185.

115.

70.

70.

140.

143.

406.

306.

iOO.

53.

".,,J..:.,.

15~.

10.

57.

106.

1Gb.

189.

42i.

296.

125.

125.

36.

36.

41.

77.

33.

44.

44.

63.

37.

38.

101.

145.

b4.

is.

ib,

22.

14.

;",,!al.

67.

26.

93.

82.

80.

l'V.

29.

29.

62.

27.

36.

36.

51.

31.

(j~.

o~.

66.

51.

, ~.

i..~.•

63.

f..'7
u ...••

b6.

12.

54.

75.

~3i.

66.

;1:'
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2 COMBINED AT C043

OIVERSION TO D435

HYDRO GRAPH AT OIV43S

DIVERSION TO DBAS2

HYDR06RAPH AT D43B

ROUTED TO R43

HYDR06RAPH AT SUB44

HYDR06RAPH AT RED24S

ROvTED TD RD24

2 COMBINED AT C044

2 COMBINED AT CD45

DIVERSION TO 045B

HYDRO GRAPH AT D45

ROUTED TO R45

HYDR06RAPH AT SUB48

2 COMBINED AT C049

ROUTED TO R49

HYDROGRAPH AT SUB50

HYDRDGRAPH AT RED30S

ROUTED TD RD30

2 COMBINED AT C050

2 CDMBINED AT COS1

2 COnBINED AT C052

ROUTED TO R52

HYDROBRAPH AT SUB54

ROUTED TO RET30

2 COMBINED AT C062

HYDROGRAPH AT SUB5b

HYDR06RAPH AT RET38S

847.

712.

135.

25.

110.

110.

433.

261.

258.

601.

711.

710.

I..

552.

1i 10 ..

250.

1636.

2295.

1994.

566.

25B.

1035.

12.50

12.00

12.00

12.00
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12.25
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12.75
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12.75
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56.

242.
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3B.

70.
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62.
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~.

27.

33.

"=:-r·.. v.
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1.
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30.

31.

31.

58.
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80.

."'17.
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30.

87.

31.

56.
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50.

50.

22.

27.
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48.
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3.4B
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2 COMB WED AT

DIVERSION TO

HYORilGRAPH AT

HYDR05RAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROBRAPH AT

RDUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT
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HYDROBRAPH AT

ROUTED TO

2 COMBINED AT
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HYDEOSRAPH AT

HYDRO GRAPH AT

ROUTED TO

2 CDi1BINED AT

HYDRDGRA?H iiT

ROUTED TO

2 COr.B !NED 1\T

ROUTED TO

HYDROGRAPH AT

HYDRGBRAPH AT

RDUTED TO

W5b

D5b8

DS6

REH1S

RD41

C057

D5]8

D57

R57

RET43S

RD43

SUB5B

CGSB

C059

D593

D59

CDb4

SUB66

RD56

CObb

RET5]B

RD57

Cub7

Rbi

SlJB6B

RET5%

RD59

1644. 12.50

15B7. 12. Of)

57. 12.00

1181. 12.50

1055. 12.75

1112. 12.75

1055. 12.00

57. 12.00

57. 12,,25

712. 12.50

592. 13.00

155. 13.00

747. i.3.00

804. i3.00

742. 12.00
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721. 13.00

".,.,
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;:r,
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65.

52.

52.
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45.
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·,)"tl.
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45.
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1.19
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2 COMBINED AT

2 COMBINED AT

DIVERSION TO

HYDROBRAPH AT

ROUTED TO

HYDROBRI\PH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDRDGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDF~OBRAPH AT

2 COMBINED HT

ROUTED TO

HYDRDGRAPf; AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TD

HVDROGRAPH AT

ROUTED Tn

HYDRO GRAPH kT

HYDRUBRAPH AT

ROUTED TO

2 COMBINED AT

2 COMBINED AT

DIVERSIDN TO

HYDROGRAPH AT

CObB

C069

BUPBAS

DIVSUP

Rb9

5UB70

C070

CU71

!l/l

BUB72

u/2

?til

SUB74

[D74

eOi5

3U8/6

r·n,,;,!
:.,U10

SUB78

D783

D78

f~78

SUBBO

RET36B

CU80

COBi

DEI

1078. 12.50

3494. 12.75

1994. 12.25

1500. 12.25

1500. 12.50

120. 12.75

1620. 12.75

3658. 13.00

3625. 13.25

18B. 13.00

181. 12.00

7. 12.00

7. 12.25

101. 13.25

108. 13.25

3733. 13 .. 25

62. 13.25

3757a 13.50

bE. 12.00

3. 12.25

1~'5. 14.00

901. 12.50

820. 12.50

848. 12.50

B51. 12 .. 50

838. 12.00

13. i2.00

405.

957.

254.

]03.

707.

48.

755.

1800.

IBOO.

''HOl.

74.

7.

7.

i858.

31.

i ;;.~c
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17"

3.

3.
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166.
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5.

5.

666.

656.

H
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667.
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41.
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/ l •
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51.

158.
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13.
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520.

519.
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.1.1...

lB.

4.

4.

18~

529.

9.

538.
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n....

35.

34.

bB.

70.

b2.

"o.

l.1'i

1.50

1.50

1.50

1.50

19.33

19.33

.61

.61
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.51

20.45

20 .. 75

.14

.14
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.00
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HVDROSRAPH AT D92 9. {'j tlC" 9. 7. " 1.00l<.."..1 ..I.

I ROUTED TO Rn 9. 12.75 9. 7. " 1.00..I.

I
HYDROGRAPH AT SUB94 I"j!:'.r 13.25 123. 42. 34. .%l...I..1.

264. 13.25 131. 49. 39. 1.962 COMBINED AT C094

I DIVERSION TO D945 245. 1'i 'jC H2. 35. 28. i.%... ,L..J

HYDROSRAPH AT D94 19. 12.25 19. 14. 11. 1.%

I 2 COMBINED AT C095 1530. 13.00 598. 199. IbO. 5.20

I
DIVERSION TO BUABAS '0" 12.50 95. 24. 19. e "'f\

Ol~.
..J • .lll

HYDRDGRAPH uIV6UA ;q"!" 12.50 503. .~e 1141. 5.20AT .... ..;,J. ! f..J.,.

I ROUTED TO R95 235. 1"' 7'0 50i. ;:J;:' 141. r: >1t,
L .. u L 1..J. ..J • .l.lj

HYDROSRAPH AT SUB9b 1'1rl 14.50 91. "''' 2B. 1.04... ,;.0. oJ,,}.

I 2 COMBINED AT con ori 13.-75 589. 210. 170. 6.24
I~l..

I
HYDRJGRAPH AT REIn 181 .. 13.00 74. 22. lB. .00

RDUTED TO DR72 17~ 13.25 73. "'"' t 11 .00.f..i.. lO.

I 2 COMBINED AT C097 1111. 13.50 (.!:-' l"":'77 188. 6.24util... ".j';'.

.-, COMBINED AT C098 4968. ...,. r ..~ 2486. 899. "':;1: 26.99
" l-.h,J!'l .. i.. ...:.

I RDUTED TO R98 ,PH'" 13.75 2464. ,:!,"", 7i/s 26.99"001. 007.

I
HYuHGGRAFH roT SUBI00 E9bll ~.-; .r;;: 160. ~r, 40. .82H. .:....::..1....; "'t -; ~

HYDf<QGRAFH HT SUBi02 :-;:it:' ! ..., .,;: 36. ii. .18L::' • ...::...;
.,.

I ') COMBINED iH CD102 1111. 12.25 196. di. 49~ i :"ii\
l.

Ljl1,l\i

ROUTED TO R102 987. 12.50 198. " :!Q 1.00or. '"1 ••

I HYDRDGRAPH 'T SUBI04 C't:'f fry J')~ lOb. "} ..i. lb. .55r;i ,J.,J1. l,..:..k-.J

I
2 CDMBINED !\:" [Dif)4 1495. 12.50 304. 94. 76. 1.55HI

HYDRJGRAPH ilT SUBif)b 394. i2~75 155. 51. 41. 1.00

I DIVERSIDN TO D106S 375. 12.00 136. 38. "'\ 1.00.,) ..

HYDRGBRAPH AT v106 f 0 12.00 tii 13. 10. 1.00l ,'. 1,.

I RDUTED TO RiOb 19. 12.25 19. 13. 10. l .. 00

I
HYDROBRAPH 'T BUSt08 476. 12.25 84. :"if ::i ."

Hi LO .. .i.l.. ."'t,J

2 COMBINED AT CD10B 1.-.;: pry,,; .. '~I~J '":'n 31.
, iit·

0.: 7,j. lJ..'L. .j? • L,'1"';

I DIVERSION Tf'; DI0BS 457" 12.00 65. 16. i3. f ."
u ,."1';

I



HYDROBRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDRDGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDF~DBRHPH HT

ROUTED TO

2 COMBINED iF

HYDROGRAPH IH

2 COMBINED AT

2 COrrBINED AT

DI VERSION TJ

HYDROBRAPH AT

RGUTED TO

HYDHDGRAFH AT

DiVERSION Tn

HYDROGRAFH AT

ROUTED TO

HYDRGGRAFH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAFH AT

ROUTED TO

HYDROBRAFH AT

2 COi'iBWE1) AT

DIVERS ION TO

HYDRDGRAPH AT

DlOS

CD109

R109

SUB!10

RET lOb

RDlOb

COHO

R110

RETiOS

RDI0b

CDll1

SUB1i2

COU2

CDli3

ELBBAS

DIVELB

flU3

Sl1Bi14

D1145

D114

R114

EUB116

COl1b

Dl1bS

DUb

RUb

SUB118

COU8

1) f iP.C:
.i. .........

DUB

3B.

1533.

308.

369.

b63.

b60.

404.

85!.

2487.

2237.

250 ..

250.

254.

12.

3i8.

330.

304.

26.

356"

37.

12.00

12.50

12.50

13.00

12.75

12.75

12.75

1< ('i).,; •.)v

12.. 25

12.50

13.00

12.75

12.00

i:"": :"",r
.1'::'.£''';

13.00

of ~ ,.:.-~

..l..i.. !j,,)

12.50

12.50

12.50

12.00

12.00

12.50

12.50

12.00

12.00

38.

342.

343.

129.

136.

136.

263.

66.

327.

39'1.

740,

246.

246.

109.

97.

i2.

i04.

78.

26.

26.

95.

119.

82.

37.

116.

116.

4?

38.

38.

BO.

f!to.

16.

97.

24.

237.

113.

"o.

30.

38.

17.

j'.b.

30.

47.

24.

lB.

94.

94.

34.

31.

31.

65.

b5.

11.".
78.

19.

97~

100.

91.

91.

29.

7.

7.

30.

i7.1.

14.

13.

25.

38.

18.

20.

U5

3.00

3.00
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.00
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.77

.77

.00

.77

.47

1.24

4.24
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.7D
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2 COMBINED AT

ROUTED TO

HYDROSRAPH AT

ROUTED TO

HYDROBRAPH AT

2 COMBINED AT

ROUTED TO

HYDROSRAPH AT

2 COMBINED AT

HYDRDGRAPH AT

ROUTED TO

2 COMB WED AT

DIVERSION TO

HYDHOGRAPH AT

ROUTED Tfj

HYDR06RAPH iH

2 CDMBINE~ AT

pYDROBRAPH AT

ROUTED TO

~ COMBHlED AT

DIVERSION TO

HYDRDBRAPH AT

ROUTED Tn

HYDRDGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HVDRDGRAPH AT

C0119

RU9

SUB120

R120

SUBl22

C0122

Rl22

SUB124

[D124

RETl14

RD114

CD125

D125S

D125

Ri25

5UB126

:0126

RD116

Di27S

D127

F~i27

SUB128

CD12B

REnlS

HDll8

C0129

D1295

f)129

287.

287.

646.

594.

316.

910.

a96.

449.

1345.

254.

251.

1572.

1510.

62.

L'!
Uk_

336.

TiB ..

;r:r.
CJC.

582~

lb.

131.

207.

319.

288.

375.
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12.25

13.00

12.50

12.75

12.75

12.75
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13.00

13.00
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12.00

12.00

12.25

13 .. 00
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L';'
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214.
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• Ol.

82.

81.

247.
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45.

45.

36.

81.

81.

51.

28.

28.

lbO.
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39.
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r, ...·,
7V.

21.

'.-..J,.;.

84.

23.

107.

54.

111.

110.

36.

36.

29.

65.
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41.

107.

22.

129.

97.
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41.

~~

I ......

~ -;
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.:..=.

89.

40.

28.

68•

iB.

86.

42.

6.14

6.14
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8"• 0

.71

1.59

1.59

1.00

2.59

.0(;

.00

2.59

2.. 59

2.. 59

2.59

1.00

3.59

3.59

3.59

3,,59

3.:59

1.00

4.59

.00

.00

4.59

4.59
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2 COMBINED AT C0140

ROUTED TO R138

HYDRDGRAPH AT SUB140

42. 13.25

.00

.75

lc.6c

45.67

.00

.00

1.00

.00

is,.EB

18.68

.j~ '-:7
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17.93
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15.93
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28.
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245.

245.
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219.
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~ .. ;:·t
,,::C;.j.i.

355.
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i3.GO

~.-, "":'1:"
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b07.
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276.

390.

1270.

1040.

445. 12.75
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1211.

1181.R14-3

RD94

RD92

R14l

HD133

C0144

C0143

RET135

~~ET133

C0142

RET94

C0141

[~ lVELL
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SUB142

REinS

DIVERSION TO

HYDF~OGRAFH HT

RDUTED TO

HYDROSRAPH AT

HYnF~DBRAPH AT
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2 COMBINED AT
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BYDROGRAPH AT
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ROUTED TO
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HYDROSRAPH AT
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HYDiWSRAPH AT
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HYDROGRAPH AT
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DIVGM
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SUB147
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7bO.
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3654.
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13.00
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14.25

1206.

1201.

300.
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250.
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91.
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2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT
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HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROSRAPH AT
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HYDRO GRAPH AT

2 COMBINED AT
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HYDROBRAPH AT

2 COMBINED AT

RDUTEn TO
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ROUTED TO

HYDROGRAPH AT
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HYDRDGRAPH iF

ROUTED TO

2 COMB WED AT

ROUTED TO

HYDRDGRAPH AT

[0147

SUBI48

Ras

CD148

D1485

D148

R149

5UB15D

COI50

D1505

RI50

SUB152

CD152

R153

SUB154

RET148

RDI48

C0154

RI54

SUB156

[0156

RET150

ROl50

C0157

R157

SUBI58

635.

716.

715.

1286.

404.

65.

65.

362.

0.

427.

5189.

"tPOJ ... ;.,J, "

152.

1233.

1219.

1371.

1368.

226.

339.

334.

1900.

1891.

12.75

13.25

13.50

13.00

12.00

12.00

13.00

12.75

1'; .,,,
L./";

1'; '1"
L..~,J

12.25

12.50

12.50

12.50

12.50

12.50

i4~OO

13.DO

i"7 /::i.
1·'; .. VV

13.25

13.25

13.25

13.25

oi:-l -:1::
l".IJ

13.00

i3.25

~7 'irr·J. i..J

384.

389.

389.

773.

720.

134.

lB6.

121.

65.

65.

89.

152.

2764.

2766·.

..,7
i ...'.

720.

if 0
,. .. V.

/"11. •

786.

109.

892.

121.

i22.

1010.

1009.

1M.

133.

133.

298.

259.

38.

44.

36.

46.

46.

29.

o.

1078.

1074.

25~

259.

260.

284.

320.

36.

~l.-.;u.

357.

356.

29.

133.

lOB.

lOB.

240.

209.

31.

31.

36.

bb.

29.

37.

37.

bOo

o.

870.

866.

20.

209.

210.

258.

29.

288.

288.

1.00

2.66

2.66

3.66

3.66

3.66

3.66

1.00

4.66

4.66

4.66

4.66

.70

5.36

5.36

51 .. 03

.'ii:
.'17

.00

.00

.49

.49

.73

.00

.00

1.22

1.22

,,70

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2046. 13.25 1089. 385. 311. 1.92

1571. 12.50 b14. 155. 125. 1.92

475. 12.50 475. 230. 18b. 1.92

5bb4. 14.00 3241. 1304. 1052. 52.94

5594•. 14.25 3224. 1293. 1043. 52.94

599. 13.00 225. 75. bl. 1.55

5871. 14.25 3393. 13b8. 1103. 54.49

R159

COl60

e015!)

C0158

SUB1ilO

ARRBAS

DIVARR

2 COMBINED AT

HYDRiJGRAPH AT

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

2 COMBINED AT

I
I
I
I
I
Ut NORi'lAL Elm OF HEC-l Ht

I
I
I

i I
I
I
I
I
I
I
I
I
I
I



Appendix K

HEC-1 Input and Output - 5 year



DT-

KK R2

HEC-i INPUT PAGE

1.5

39CIRe

120

100

iOO-YEAR RAINFALL AND 5-YEAR PIPE SYSTEM

48
D. 020 O. 022 0.022 o. 023 O. 025 0.025 0.026 0.028
O. 033 0.035 0.038 0.042 ..'. 046 O. r,C' oi O. 057 O. 067V. ;J,.Jl

O. 176 ; :387 O. 262 "\ 136 t" 097 '1 076 0.Ob7 O. 0581 Ii. 1.1 • Ii.

D.041 V. 038 0.035 0.033 0.031 O. 029 O. 027 0.027
O. 023 n. 022 0 022 !~, 020 O. 020 O. 019i",'.

0.046

0.020
0.031
0.113

0.024

SUPERSTITION FReEwAY - MULTI- FRREQUENCY ANALYSIS (EMFS>

0 72 300 ~n'~;f:
v ... t·V

() (, ","1n 2929l.f ~£...:

MAF:CH i 987

15

itO 0.D050 V.LV

LDCRL RUNOFF TO 0.5 MI. WEST OF BUSH H~Y.

83.6
BOO 0.014 0.200 100

7000 0.014 0.035 0.17 TRAP 15.0
2640 0.0092 0.012 CHiC 39

10
1
1
1

1.02

R3
ROUTE FLOWS FROM MC KELLIPS TO BROWN ALDNG R.W.e.D.

6000 0.0001 0.030 TRAP 80 3.0

30

SUB04

0.050

0.029
0.085

0.019

rr.
lL'

IO b

PI

In

LW

I :. tiT ::
~w w~,~

PB 3.65

KK SUEi02

ID EXISTING CONDITION - Me KELLI?S TD RAV ROAn

ID., .c. , '" " '" -. i ,. '" ..... '" .. 2," •• t ..... 3•••• ,; • I 4•• ,. ••• ,. 5..... '" • '" 6••• "••.• 7I • ,. •••• B. '" ...... .c. 9••-,. ... '" 10:

RK 10300 0.0110 0.012

RK 6000 O.0i5 0.035 0.084 T~H? 40.0 0.01
RK 7700 0.0085 0.012 eIRe 36

.'1'" r.r,
",,', lJL

KM DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY

IN
PI
PI
PI

Fa 10

KM LOCHL RUNOFF AT Me KELLIPS AND RECKER ROADS
PR 10
p\;J 1

PT

DI

PI

KM ROUTE FLOWS FRDM Me KELLIPS AND RECKER TD R,W.C.D. AT Me KE~LIP5

ilK

PW

RK
RK

PR

PT
Pili
BI\
LS
UK

I
L'''C"

I
II':..

="=
.L

I .-
4
5

I
6

7
":;;
9

I 1"I.J
ii
lL

I
~'7

l.J

14
n:

I
lJ

Ie
,~

ii

18

I 19
20
:-.4
'::'l

,../.-,

I
~L.

23
...,;;
L't

I 25
26
7ji
'-I

I
?~.
..Ci

29

30

I 31
';;1.

I
~7

~.j

34
35

I ~,

·)0

37
38

I 39
40
41

I
42
43..
'tit

."'f,J

I 46

I
I



72 DR D2S

HEC-l WPUT

Lit~E ID.I.I "' .1 II .2 3".," II .4 II ,·5 b 7 B 9 It;

70 KV REiD2
71 KM RETRIEVE FLOWS FROM D2

PAGE 'i I..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0,01

3000
m6216

94

D. A. .,
DIVERT FLOWS IN EXCESS OF 39" STORM DRAIN PIPE CAPACITY

N5

COMBINE FLOWS AT BRDWN AND RECKER ROADS
2

DIVERT FLDWS IN EXCESS DF 39" STORM DRAIN P!P~ CAPACITY

LOCRL RUNOFF TO BROWN AND RECKER ROADS

C06

DbS
0 137 300 3000
0 0 1" 2863.o·~

0.5

e07
COMBiNE FLOWS HT BROWN AND RECKER

84-
200 0.005 (i. 200 100

2640 0.009 0.016 0.025 TRAP 4G.O 0.01
52S0 0,1)05 0.016 TRAP 60.0 0.01

R4
ROUTE FLDWS FROM O.S MI. WEST OF POWER TO RECKER ROHD

2640 0.0080 0.012 eIRe 39

110 0.005 0.200 100
3090 0.008 0.016 0.16
2800 a.I)1S a.200

ROUTE FLOWS FROM RECKER TO HIGLEY ALONG BROWN
5280 0.008l 0.012 eIRC 48

SUBOb

KK
to"1ii
1\f1

DQ

, r·
1...0

Ill'
M·.

DT
Dr

RK

UK

KK

KK
KM
31\

lH"'·
nt..

RM ROUTE D2S FLOW TO BROWN AND RECKER ROADS
RK 5280 0.005 0.016 TRAP 40.0

KK
KM
RK

KM
W

52

55

bO RK

47
48
49
50
51

61 RK

66
65

62

56
r-
.J/

S8
59

63

67 DT
68 Dj
69 DQ

74
75

79
80
'"OL

76
77
78

73 KK RD2



rD. , ,1 I •• 2 3. I I •••• 4 5.. , b ,. 7.. ,., I •• e......• SI 10

HEC-l INPUT

~n LDCAL RUNDFF TO BRDWN RDAD AND R,W,C,u,

PASE 3

3

300 3000
162 2B62

138
i)

STuR (\ (,v.v

0 10 ,,;
50 75.iO

0 2.26 3.26 "7 r
~" oJ

0 " 5 800 !lODL

o

2

COB
COMBiNE FLOWS AT HIBLEY AND SROWN

r,r,
110

DIVERT FLDWS IN ExCESS DF 48' STORM DRAIN CAPACITY
DP[;.",

2

85 79
110 0.005 ii,200 65

1325 0.010 0.200 35
2bOO 0.005 0.01b O. 11 TRAP 40 0.01
4400 0.007 0..020 TRAP 100 0.01

COMBINE FLOWS IN R.K.C.D. AT BROWN RORD
2

91.9
110 0.005 0.20 100

2800 0.0095 0.016 I) f? TRAP 40 0.01
5800 0.0001 0.030 TRAP 90 "7

,)

r-r,; f
I.U••

COlO
COMBINE FLDWS AI BROwN AND R.W.L.D.

R1!
ROUTE FLOWS IN R.W.C.D. TO UNIVERSITY

4550 0.000! 0.030 TRAP 80

DT

KK

KK SUSIC<

KK SUBi2

ilK
iiK

KK fiB
KM ROUTE FLOWS FROM HIGLEY TO R.W.e.D.
RK 4400 0.008 0.012 CIRe 48

KK
HC

K,>,·
"

KK

He

SA 0.44
LS
UK

KK BASOS
KM BASIN FLOw 50-YEAR RETENTION
fig
Sli
BE
SQ

DI
DQ

KM LOCAL RUNDFF TO R.W.C.D. AT UNIVERSITY
SA O.bl
LS
UK
ilK
ilK

I
I

WE

89

I 90
91
92

I
93
r'l-7 •

i"l;:O
70J

I 96
97

I 98
99

100

I
101
102

~J\7

L"',)

I 104
! (ii:_voJ

I
106
107
108
109

I 110
';<li
i.l.l

i ~ .-,
L 1L

I
t ~ .,.
LLJ

1!4
115

I '4:
LLa

;1"'
.i. .1

I 118
119

I
120
121
!22

I 123
124
125

I
12b
127
128
129

I
I
I



He :

HEC-i INPUT

IL', • & •••• 1..•• I •• 2.•• '•.• ,3 .. I •••• 4 5.• t ••••.6., '0 1.7 8.. I •••• 9" .•.• 1{J

KK CD14
KM COMBINE FLOWS AT ADOBE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 11

S6
110 0.005 0.20 100

2640 0.005 v.flib 0.125 TRA? 40.0
5280 0.0076 0.016 TRAP 40.0

D14S
Q 100 1000
() '7 470'/.

350 0.005 0.200 100
2640 0.0076 0.030 0.035 TRAP 40.0
2640 0.0061 0.016 TRAP 40.0

KK BASlb
KM BASIN FOR 50-YEAR RETENTION
RS 1 STOR 0
SII 0 15 50 100 175
SQ 0 1 2.6 3.6 4.0
SE· 0 2 5 800 1500

DT

KK R14
KM ROuTE FLOwS ALONG ADOBE TO HIGLEY
RK 5280 0.007b 0.016 TRAP 40.0 0.01

Kr D14
KM DiVERT FLOWS TO SOUTH ALONG RECKER ROAD

Dl
DQ

KK RDb
KM ROUTE DbS FLOWS TO ADOBE
RK 2640 0.0061 0.016 TRAP 40.0 O.tl

KK RETDtS
KPt RETRiEVE DbS FLOWS
DR D6S

n:. [Oi2
KM COMBINE FLOWS IN R.W.C.D. U!S OF UNiVERSITY
HC 2

161

15B
159
160

147

162

154
155
156

149
150

163

1b4
165
16b
167
16S
169

151

146

143
144
145

i "'ft.
1..,"~V

133
134
135

140
141
142

136
137
138
139

131

LINE



HEC-l H~PUT PAGE 5

rD ••••••• 1. 2 3 4 5 b 7 8 9 10

KK CDlb
KM COMBINE FLOWS ALONS ADOBE AT HIGLEY
He 2

KK RETvES
KM RETRIEVE DaS FLOWS
DR DtiS

KM ROUTE DBS FLOW TO ADOBE
RK 2640 0.003B 0.016 TRAP 40.0 0.01

KK
KM

COl?
COMBINE FLOw IN HIGLEY AT ADOBE

2

Rlf
ROUTE FLDWS ALONG HIGLEY TO UNIVERSITY

RK 2640 O.OObi 0.016 TRAP 40.0 0.01

KK SUB1B
KM LOCAL FLOWS TO ljB MI EAST OF HAWES ALONG UNiVERS1TY

8"'-'
350 0.0075 0.200 100

2000 0.015 0.050 0.03 TRAP :;t, i,·\
i.V LV

400(\ 0.00b7 0.012 eIRe 30
RK
RK

BA 0.28
LS
UK

KK IHB
KM DIVERT FLOWS IN EXCESS OF 27" STORM DRAIN CAPACITY
D1 D18S
01
DQ

o 30 134 2000
104 i 970

KK Ri8
KM ROUTE FLOWS TO ii4 MI. WEST OF SOSSAMAN ROAD
RK 7700 0.0053 0.012 CIRC 48

KK SUB20
KM LDCAL RUNDFF TO 1/4 I'll WEST DF SOSSAMAN
BA 0.98
LS I 83

350 Ci.014- 0.200 100
5500 0.015 0.050 0.04- TRAP 20
7700 0.0053 O.fH2 CIRC 48

KK 1:020
KM COMBINE FLOWS l/B K1 WEST OF SOSSAMAN ROAD
He 2



HEC-1 INPUT

218 ¥y SUB22
219 KM LOCAL RUNOFF TO BU5HiPOWER AND UNIVERSITY
220 BA 0.75
221 LS 83

249 KK C024
250 KM COMBINE FLOWS AT 72ND STREET
251 HC 2

PAGE I I0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

10

60

60

TRAP 20
CIRC 60

3000
2873

1240
1113o

''111..L..

DIVERT FLD~S IN EXCESS OF 60 S STORM DRA!N CAPACITY

COMBINE FLOWS AT BUSH/POWER AND UNIVERSITY

DIVERT FLOW IN EXCESS DF 4S n PIPE (DIS) INTO REG. BASIN

2

fI.r,f""',
UL.L

D20

';::11 o i\l' 0.200 100"J_ , ..... .If'

7500 0.0147 0.050 0.08 Trot,r, 20.I'lHr

4100 0.0046 .~} ft" ';* eIRe 60t.: .... L..

n:-t·j~
w.;;_~

0 i97 770 3[~OC~

I) 0 573 2803

i'fF)',
'-'u ......

DIVERT FLOWS IN EXCESS OF 4B" PIPE
D205

o
o

R20
ROUTE FLOWS TO BUSHiPOWER ROAD

4100 0.0046 0.012 CIRe

83.5
350 0.014 0.200 100

2250 0.011 0.050 0.05
2640 0.0058 0.012

HBASI
0 Iii;:; 300 3000
r. () lOS 2805II

SUB24
LOCAL RUNOFF TO 72ND STREET AT UNIVERSITY

O.Bl

ID .•. , .. -.1 .. , .~. ,·2 .•.•... 3 -.. 4.. 1 •••• 5 6. a-I 1.1 ,-7. II •••.• 8 _.•. 9...•.• 1[\

DT

DQ

KM

KK
KM
HK

UK
RK

KM

KK Wi?
KM ROUTE FLOWS TO 72ND STREET
RK 2640 a.ooss 0.012 eIRC

KK
KM
Bt>
LS
UK
RK
RK

226

223

228

227

233 KK D228

229

222

230 DT

I'HI
';;10

217

215

236

231 DI
232 DQ

2iD
211
212
213
214

224 ilK

235

237 DI
238 DQ

242
243
244
245

239
240
241

246
247
248



HEC-l INPUT PASE i

ID 1. 2 3 4 5 6 7 8 9 10

KK
KM
DT
DI
lit;!

D24
DIVERT FLDwS IN EXCESS OF bon STuRM DRAIN CAPACITY

D24S
""0 450 3000u.

0 271 2821

KK R24
KM RDUTE FLOWS TD RECKER ALONB UNIVERSITY
HK 2640 0.0054 0.012 eIRC 66

KK SUB2t.
KM LOCAL RUNDFF TO RECKER AND UNIVERSITY

iO
66
20

84.5
350 ·0.01 0.200 100

1'3700 Or012 0.050 0.20 THAP
2640 0.0054 0.012 CIfiCRK

BA 1.19
LS
UK
~:K

KK RETD4S
KM RETRIEVE D4S FLOWS
DR D4S

~~ ROUTE D4S FlDW TD UNIVERSITY
RIC 6760 v.0081 0.030 TRAP

·KM COMBINE FGWSAT UNIVERSITY AND RECKER
He 2

KK C02i
KM COMBINE FLOWS HT UNIVERSITY AND RECKER
HC 2

KK D2B
KM DIVERT FLOWS INTO DETENTION BASIN (Q}bb' PIPE)
KO 3
DT
DI
DQ

D2BB
o
o

27b
o

680 3C;VV
404 2724

RETRIEVE D145 FLOWS
D143

RIC RED14S
KM
DR

KK RlH4
KM ROUTED14S FLOWS TO UNIVERSITY AND RECKER
RK 2640 0.0061 0.016 TRAP 40 0.01



HEC-I INFUT

LlrJE ID. II •••• 1 2." II' •• 3.• , ••.. 4 II .·,5 1 ••• 6 7.. ,., I"' .B .. II ••• 9.•.. 1.·10

295 KM ROUTE FLOWS TO 1/2 XI WEST OF RECKER
296 RK 2640 0.0060 0.012 eIRe 66

PAGE 8 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.,,,
u.

40 0.01
6beIRe

TRAP

570 3000
246 2676o

324

CDMBINE FLOWS AT 56TH STREET

COMBINE FLOWS AT UNIVERSITY AND RECKER

o
(I

0 27S' !I""'!,., 3000't/V

0 0 191 '1'1')1
L ........

D30

R28

86
110 0.005 0-.200 100

5280 o.oon 0.(\16 0.050 TRAP 40 0.01
2640 0.0056 0.016 TRAP 40 0.01

w) 0.005 0.200 100
1920 0.010 O.Olb 0.027
2640 O~OObO o ''''1~'• v .......

D33
DIVERT FLOWS IN EXCESS OF 72" STORM DRAIN CAPACITY

D33S

C028

Db!

KM

KK
KM
DT
01
DQ

KK C032
KM COMBINE FLOWS AT HIGLEY AND UNIVERSITY
He 2

KK 1:033
KM COMBINE FLOWS AT HIGLEY AND UNIVERSITY (TOTAL)
He 2

Rv
i\

r': T
1.11

KM RDUTE FLOWS TD HIGLEY RuAD
HK 2640 0.0[)b5 0.012 CIRC

He

VI(
f..... ••

Av·
.1>-

RK

KK SUS30
KM LOCAL RUNOFF TO 56TH STREET
SA 0.055

n:
KM
HC

311

312 KK RD30
313
314

307

324

310

323

325
326
327

329
329
330
331
332

304 KK CD30

321

315 KK SUB32
316 KM LOCAL RUNDFF TD UNIVERSITY AND HIGLEY
317 Ell 0.45
318 LS
319 UK
320 RK

305
306

30B KM DIVERT FLOWS IN EXCESS DF bb" STORM DRAIN CAPACITY
309 DT D30S

294

297
298
299
300
301
302
303

291
292
293



ID. ~, •.... 1 2 3.. II ••• 4 II .5.•.... .b. 01 II' •• 7 8·, 9.. II iO

HEC-l INPUT PAGE 9

.)

3

30

90

TRAP

ALONG HIGLEY -STORM DRAIN
eIRe 4B

eiRC

100
O.. iO

0.20
O.02b
0.012

!i= .,.
~.J • ..::

D36
DIVERT FLOWS !N EXCESS OF 48" STORM DRAIN CAPACITY

D3bS
o 130 290 3000
o 0 160 2g70

C036
COMBINE FLOWS AT BROADWAY

for: ",:: c
;";'; ..i.J

5840 0.0036
52BO 0.0065

ROUTE D335 FLOWS TO R.W.C.D .
2640 0.0061 0.012

RETRIEYE D33S FLOWS
D335

ROUTER.W.e.D. FLOwS TO APACHE TRAIL
3340 0.00015 0.030 TRAP 110

RD33S

KM RDUTE R.~.C.D. FLOWS TO BRDADWAY
RK 2672 0.0003 0.027 TRAP

KK
KM
DT
DI
DQ

KK RD18
KM ROUTE DiBS FLOWS TO BROADWAY
RK 5280 0.0091 0.016 TRAP

RK

KK R35

LS
UK

KK SUB36
KM LOCAL RUNOFF TO HA~ES ROAD
BA 0.94

I<K REDias
KM RETRIEVE DIVERTED HYDROGRAPH FRDM D18
DR D185

KK
KM
He

KK
KM COMRINE FLOW IN R,M,C,D. AT APACHE TRAIL
He 2

KK
KM
RK

KK RED33S
KM
DR

KK
KM
RK

KK CD34
KM COMBINE FLOWS IN R.W.C.D. AT UNIVERSITY
He 2

KK R33
KM ROUTE FLO~S Tn R.W.C.D. ALONG UNIVERSITY
RK 1800 0.0069 0.012 eIRC 72

I
LINE

I
333

I 334
77r
.J",)~

I
336
.,..,..,
-.h.il

338

I 339
340
341

I 342
343
344

I 7H:
.J't...i
.,,,;
.J'tO

I
347

348
349

I 350

7t:"
";,)1

I 352
":-'7
..),J,)

I
.354
355
356
357

I
71:'0
·j.J1J

359
360

I 361
"'L'l
,JUL

363

I ~'!

.j0'l

365

I
7: 1
.JOO

367

I
368
369

370

I 371
372
373

I
374

I



375 KK R3b
376 KM ROUTE FLOWS FROM HAWES TO SOSSAMAN ROAD
377 RK 5280 0.0068 0.012 eIRe 66

409 KK C040
410 KM COMBINE FLOWS IN SUB 40
411 HC 2

PASE 10 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

..,r.
u.

HEC-i INPUT

ROUTE D20S FLOWS TO 74TH STREET AND BROADWAY
0.007 0.016 TRAP 40 0.01

0 277 590 3000
0 0 313 r;."jl'j,,:",

J!..li.':"

85.6
260 0.006 0.200 100

7000 0.0069 0.025 o i TRAP 40 0.01..
39b0 0.0068 0.012 CHiC 72

86.7
150 0.005 0.200 100

5680 0.0045 0.016 0.08 TRAP 40 0.01
5280 0.0068 0.012 CIF~C 'i,Ow

D3B
DIVERT FLOWS IN EXCESS DF 66" STORM DRAIN CAPACiTY

D38S

1:038
COMBINE FLOWS AT SOSSAMAN ROAD

KK iW20
KM
RK 5280

""1l.il

KK R38
KM ROUTE FLOWS FROM 74TH STREET
RK 39bO 0.006B 0.012 eIRe

DT

ID. I ••••• l :0.·.2 ,3101 4., 5.., .•... ab 7 1 .B ....•.... 9 10

LS
UK
RiC

400
401

402 KK SUB40

392

399

391

394

403 KM LOCAL RUNOFF TO 74TH STREET AND BROADWAY
404 SA 0.77
405 LS
406 UK
407 RK
408 RK

396 KK RED20S
397 • KM RETRIEvE FLOWS FROM D205
398 DR 0205

395

412 KK C041
413 . KM . COMBINE FLOWS AT 74TH STREET AND BROADWAY
414 He· 2

382
383

385

388
389
390

386
387

384

378 KK SUB38
379 KM LOCAL RUNOFF TO SOSSAMAN ROAD
380 SA 0.84

LItlE



HEC-l HlPUT

ID ... I.' •• 1. I. ••• I. I. 2.. I.. I. 1..3.. I I. 1 ... 4.....• 15...... I. lb...•... 71.1 I. I.. 18 ••.•. 1.9..• 1" 1.10

PASE 11

DT

Nl
DIVERT FLu~S IN EXCESS DF 72" STOR~i DRAIN CAPACITY

D415
1''1u.

DQ
o 355 700 3000

0 "'.'lC 2645.,j"'tJ

KK
KM
RI.'

~,

KK
KM
BA
LS

R4i
ROUTE FLOWS FROM 74TH STREET TO POWER ROAD

1320 0.005 0.012 eIRC 78

SUB42
LDCAL RUNOFF TO PO~ER AND BROADWAY

:" fir
i)1~.J

84,4
UK
RK

350 O. ~'i i [\ 200 10;)

5500 O.OC\90 0.030 O. ! TRAP
1320 " 005 ,-, 012 DIRCv. v. 78

10

D225

KK F~ED22S

KM
DR

RETRIEVE DIVERTED FLOWS FRuM D22

KK Df,~22

KM ROUTED22S TO BRDAD~AY

5280 0.0056 O.Olb

KK [D42
KM COMBINE FLDWS AT BROADWAY
He 2

KK C043

TRAP 40 0.(11

DBfl!J2
0 110 250 3000
0 0 140 2B90

KM COMBINE FLOWS AT PO~ER ReAD AND BROADWAY
He 2

KK DIV43S
KM DIVERT FLOWS IN EXCESS OF 78" STORM DRAIN CAPACITY
DT DUS
DI 0 400 800 3000
DQ 0 0 400 2600

KK D43B
KM DIVERT FLOWS IN EXCESS OF 110 CFS I~TO REG. BASIN
KG 3
DT
Dl
Db!

KK
KM
R".1'.

R43
RDUTE FLOWS FROM POWER ROAD TO 64TH STREET

2640 0.0066 0.016 TRAP 12.0 1.5



HEC-l INPUT

ID .•••••.• 1 2••••••• 3.11 •••.. ,4 .• II II .510, •••• •b. •...• &7 •••• , •. B••••••• ·9•••• ,.10

KK R45
KM ROUTE FLOWS TO RECKER ROAD
RK 2640 0.0066 0.016 TRAP 12.0

KK R49
KM ROUTE FLOWS FROM RECKER TO R.W.C.D.
RK 3200 0.0066 0.016 TRAP 12.0 1.5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 12

40 0.01

40 0.01
60 0.01

40 0.01
60 0.01

1 500 300£1
(; 499 2999

DIVERT FLOWS IN EXCESS OF TRAP
:;;

D45

COliS
COMBINE FLD~S AT BROADWAY AND 64TH STREET

C044
COMBiNE FLOWS IN 64TH STREET

D45B
o
o

86
150 0.007 0.200 100

2640 v.007 0.016 0.04 TRHP
5280 0.007 O.Olb TRI\P

VII SUF44i\r\

KM LOCAL RUNOFF TO BROADWAY
BA o fir.•• 0

LS 85.4
UK 230 0.007 0.200 100
HK 2640 0.011 0.016 0.044 TRAP
RK 7900 0.006 0.016 TRAP

KK
KM
HC

KK RED24S
KM RETRIEVE FLDWS DIVERTED FRDM D24S
DR D24S

KK R!l24
KM ROUTE D24S FLOWS TO BROADWAY
HK 5280 0.006 0.016 TRAP

KM
He

KK
KM
KD
Dr
D1
DQ

KK SUB48
KM LOCAL RUNOFF TO RECKER ROAD
BA 0.52
LS
UK
RK
RK

KK C04!f
KM COMBINE FLOWS AT RECKER AND BROADWAY
HC 2

473

470
4b9

477
476

467
468

472

!rl
.. .JO

457
<i5!!
459
460
461
4b2

463
464
465

471

491
492
493

475

47B
479
480

46t

4Bl
482
483

4B4
485
486
4B7
4BB
489
490

494
495
496

LINE



II) .. t t ••• 1r ....... ,,2 .. , :I •• i 3.• I It •• 4..... I • ,·5 •• I ••• ,6.•..• 1.,7 ...•.•. ,B•• "..•. 91, .... 1(I

PASE 13

0.01

liD

40

TRAP

TRAP

RDU1E FLDYS FROM BROADWAY TO FREEWAY ALONE R.W.C.u.

0 25 61 67 75 78

0 1.3 2,6 3.1 3.6 3.7
0 0 0 275 BOO 925

[062
COMBINE FLOWS IN R.W.C.D. UtS OF FREEWAY

2

COMBINE FLOgS IN R.~.C.D. AT BRDHD~AY

R,,"",
i ..lL

110 v,OOS 0.200 100
7}OO 0.006 v.OiC o 'ljl TRHP 40 0.01....
8870 0.0004 0.025 TRAP 120 3.0

5700 0.0004 0.025

CD52

RET30
BASIN FuR 50-YEAR RETENTION BASIN

1.0 STaR 0.0

110 0.005 0.200 100
5280 0.OO5b 0. Olb 0.2 TRAP 40 0.01

3200 0.006b 0.016 TRAP 12,0 . ""i • .J

KK
Kl'l
He

KM
RS
SV
fiE
5U

v'l/
1'.fI.

He

HC
KYi CDMBINE FLOWS IN BROADWAY HT R.W.L.D.

KM COMBINE FLOWS IN SUB50

KK CDSi

KK C050

He 2

KK RD30
KM ROUTE FLOWS FROM D30S
RK 5280 0.005b 0.01b

KK RED30S
KM RETRIEVE DIVERTED HYDRu8RAPH FROM D305
DR D305

wI!
n.~.

KK 5UB54
KM LOCAL RUNDFF TO R.W.C.D. AT FREEWAY lLEISURE WORLD)
BA t.5b
lS 84.9
UK
tn-"
Hi\.

HEC-l H~PUT

R",~.

jill
U~1.

LS 85.6

KK 5UB50
KM LOCAL RUNOFF 10 R.W.C.D. AND BROADWAY
BA 1.0

I
I

LINE

497

I 498
499
500

I
50l
502
503

I 504
505
50b

I 507
508

I
509

510
511

I 512

513
r::.; .~

I
..Jl~

~«t::
..H.J

51b

I 517
=v-J.O

I
;=iQ
-Jl,

520
52l

I
;;:1"',:,\
Jl.":

5"'7to·)

524

I
525
526
527

I
528

=')0
.J~,

530

I 531
1:''''':0"\-
.J.jL

533

I
534

535
536

I 5"'~oJ/

I
I



562 KK RD41
563 KM ROUTE D41S FLDWS T[) SOUTHERN IN 72ND STREET
564 RK 5280 0.004 0.016 TRAP 40 0.01

576 KK RET43S
577 KM RETRIEVE DIVERTED FLOWS FROM D43S
578 DR D435

PAGE 14 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5

120
54

HEC-i limn

DIVERT FLOWS 1N EXCESSDF 54~ STORM DRAIN CAPACITY

CDMBINE FLOWS AT SOUTHERN AND 72ND STREET
2

U57S
[j 180 600 3000

I

0 0 420 2B20

0563
0 180 480 3000
,', 0 300 2820Ii

86.1
110 0.005 0.20 100

5280 0.004 0.026 0.t2 TRAP
3650 0.0064 0.012 ClRC

R03a
ROUTE FLOWS TO SOUTHERN THROUGH SUB56

8000 0;0049 0.026 TRAP

KK R57
KM ROUTE FLOWS FROM 72ND ST. TO POWER ROAD
RK 2200 0.0075 0.012 eIRe 54

KK D57
KM DIVERT FLOWS IN EXCESS OF 54" STORM DRAIN CAPACITY
DT
!l1
DQ

KK C057
KM COMBINE FLOW AT 72NDAND SOUTHERN
He 2

KM

KK RET41S
Kr. RETRIEVE FLOWS DIVERTEOFROM D415
DR 041S

]P
Dw

He
KM

C056

KK RET3BS
KM RETRIEVE DIVERTED FLOWS FROM 0385
DR Ii3BS

RK
RK

IDI ••••• & 1. " 2 I 3 l 4 5.. ,.. a· •• 6· I •••••• 7•••.• I •. , B 9•••••• 10

571
572

565

573
574
575

5bB
C'Q.Jo,

570

558

566
567

5Sb

552

559
560
561

;:rll
,J-I't

555

551

547

548
549
550

545
546

543
544

538 KK SUB5b
539 ¥M LDCAL RUNOFF Tn SOUTHERN AND 72ND
540 BA 1.19
541 LS
542 UK

LINE



HEC-i INPUT

10...•••• 1. 2 3.•.•.•. 4...•.•. 5.•.•••• 6••••.•• 7.•.•••• B 9 10

PAGE 15

KM
RK

RDlI3
ROUTE DIVERTED FLO~S TO SOUTHERN

6600 0.003 0.035 TRAP 200

KK SUB5B
KM LOCAL RUNOFF TO POwER ROAD AND SOUTHERN
BA 0.3B
LS 84.7
UK
Ri

'.1'.

ilK

110 0,005 0.200 100
6bOO 0.003 0.035 0.12 TRAP 200
2200 0.0075 0.012 CIRe "Ji,J.

10

KK C05S
KM COMBINE FLOWS IN SUB 58
He 2

C859

~,

:..

cm~BHE FLOWS AT POWER ROAD

DT
Dl

D59
DIVERT FLmjS n; EXCESS OF 54" STD~:r1 D~AHl CAPACITY

I1"iQ""~,;)

0 194 !;;;, 3000tiDl)

(; " 486 2806i)

KK R59
KM ROUTE tLD~S FROM PDWER ROAD TD R.~,:.D1

RK 6500 0.0054 0.012 ,""';r.,;.
:..,ini., bO

n: COM
KM COMBINE FLOWS IN R.W.C.u. AT SOUTHERN
He 2

KK
KM
RK

R64
ROUTE R.W.C.D. FLD~S TO FREEWAY

3170 0.0004 0.025 TRAP 120 3.0

KK SUBbb
KM LOCAL RUNOFF TO FREEWAY AND 72ND STREET
BA 0.31
, ,.
LO

UK
RK
RK

83.S
350 0.006 0.200 10C'

1600 0.008 0.035 0.03 ~""D 2!l(H,

3200 O.(H)4 0.016 TRAP 10
4
4

KK RET5bS
KK RETRIEVE DIVERTED HYDROGRAPH FROM OShS
DR DShS



ID•••• , ••1••.•.• t 2" ....... "3••.•••. 4•. t ••••• 5••••••• b••••.•• I 7•••.• I • lB•• I·' ••• 9I •.•••• 1(i

KK Rbi
KM ROUTE FLOWS IN FREEWAY TO POWER RDAD
RK 2400 0.004 0.016 TRAP 10 4

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 16

4
3

4

3.0

2

2

11

TRAP

3000
1500

1500
o

LOCAL RUNOFF TO POWER ROAD

3

2

C009
COMBINE FLOWS AT FREEWAY AND POWER ROAD

CObS
COMBINE FLOW IN SUSbS

94.3
300 0.007 0.20 100

1600 0.008 0.030 0.02 TRAP 11

2750 0.004 0.016 TRAP ,~,

l~

1.19

SUBbB

5UPBA5
o
o

,'11
M'

KK DIVSUP
KH DIVERT FLOW INTO PEAK DIVERSION BASINS IN SR3bO ROW
KO
DT
Dl
Db!

KM
HC

KK
KM
He

KK RD59
KM ROUTE D595 FLOWS TO FREEWAY
RK 1600 O.OOB 0.030 TRAP

KK RET595
KM RETRIEVE DIVERTED HYDROGRAPH FROM D59S
DR D59S

RK

k'1!.\!\

HK

KIj
BA
LS
UK

KM COMBINE FLOWS IN FREEWAY AT 72ND
He 2

"Ii11••

HEC-l WPUT

KK COb7

KM

KK RDS;
KM ROUTE FLO*S TO FREEWAY
Ri< 1600 0.008 0.035

KK RET57!)
RETRIEvE DIVERTED FLOWS FROH D575

D575

KK CObb
KM COMBINE FLOWS AT FREEWAY AND 72ND STREET
He 2

KK RLi56
KM ROUTE DIVERTED FLOWS TO FREEWAY
RK 1600 0.008 0.035 TRAP

656
657
b5B
b59
bbO
bbl

649

637

''''l''jo.,).!

634

647
648

650
651
652

653
654
b55

b3B
639
640
641
642
643

636

644
645
646

b28
b29

627

b30

631

b22

625
626

619
620

L"7
o~.J

624

621

LINE



HEC-1 HJPlJi PASE Ii

rD .•••••• 1. 2 3 4 5 6. 7 8 9 10

KK H69
KK ROUTE FLOWS FROM POWER ROAD TO R. ii. L. D. HJ FREEWAY
RK 5280 0.0015 0.016 TRAP 12.0 2.0

n.3
1300 0.002 0.050 100
2640 0,003 O~O35 0.11 TRAP
52aG 0.0015 0.016 TRAP

UK
RK
RK

KK SUBiv
KM LOCAL RUNOFF TO R.W.C.D. AND FREEWAY
BII 0.42
LS

CDiO
COMBINE FLOWS AT R.W.C.D. IN FREEWAY CHANNEL

2

CD7i
KM COMBINE FLOWS IN R.W.C.D. AND FREEWAY
He

H71
ROUTE R.W.C.D. FLOWS TO BASELINE

1600 0.0003 0.025 TRAP 140 .3. G

KK SUB72
K~ LOCAL RUNOFF Tn PDWER AND BASELINE
Bk 0.61
! r·
L.~ EO.3

B7n 0.006 0.200 100
2500 0.0020 0.040 0.04 TRAP
b200 O. 005~\ 0.012 eIRe

4

D723
~l '14 420 3000L.

0 0 3% 2976
til

KK Li72
KM DIvERT FLOWS IN EXCESS OF 27" STORM DRAIN
DT

KK
Kil
RK

KK
KK
811
lS
UK
ilK
HK

R"".u.

ROUTE FLOWS TO R.W.C.D.
3200 0.. 0050 0.012 eIRC 30

SUB74
LOCAL RUNDFF TO R.W.C.D. Ai'll} BASELINE

0.51
75

870 0.006 0.200 100
2500 0.0020 0.040 0.04 TRAP 2 4
3200 0.0050 0.012 eIRC 30



KK C076

HC

HEC-l INPUT I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 18

40 0.01
30

30

TRAP
CIRC

CIRC

84.1
1600 0.0075 0.200 100
8300 O.ME 0.082 0.15
2130 0.00b5 0.012

83
700 0.010 0.200 100

1300 0.007 0.025 0.02 TRAP 40 0.01
3150 0.00b5 0.012 CIRe 21

50 0,006 0.025 100
ION) 0.005 0.025 0.005 Tr.f·t· 2I iHij.

6070 0.0003 0.025 THAP 140

KK R7B
KM ROUTE FLOWS TO HAWES
RK 2130 0.0065 0.012

KK SUB80
KM LOCAL RUNOFF TO HAWES
BA 0.86
LS
UK
RK
HK

KK D78
KM DIVERT FLOWS IN ExCESS OF 21" STORM DRAIN CAPACiTY
DT D78S
D1 0 11 250 3000
DQ 0 0 239 2989

n: SUB7S
KM LOCAL RUNOFF TO 0.75 MI WEST DF ELLS~ORTH

BA 0.14
LS
UK
RK
RK

Kn COMBIME FLO~S IN R.W.C.D. ViS OF BUAOALUPE
fjr 2

ti lf
J'.

KK SUBh
KM LOCAL RUNOFF TO GUADALUPE IN R.W.C.D.
BA 0.29

KK R75
KM ROUTE FLOWS FROM BASELINE TO GUHDALU~£

RK 6070 0.0003 0.025 TRAP 140 3.0

Kl( CG75
KM COMBINE FLOWS IN R.W.C.D. AT BASELINE

ID. t • a I " .1 2.• I •••• 3·••..• •• ·.·4.~.··, ••• .. 5••.• I •• b. •..... 7" ••.•• B...•.•. 9.• I ••• 10

KK con
KM COMBINE FLOWS AT R.W.C.D. IN BASELINE
Hr 2

723

733

720

726

734
735
736

72H

724

727

721

730
731
732

719

7i3

737
738
739
740
741
)42
743

710
709

711

71b
717
718

714
715

712

70b
707
70S

703
704
705

I TP;:_ ... o'e ....



HEC-1 INPUT PAGE 19

ID .. I •.•••.1, 2 3 I • ,·.4 I •• 5 b a·' I .7.. I to ••• 8.. J I' • 19•• I .. , .10

KK RET36S

DR
RETRIEVE DIVERTED HYDRGGRAPH FROM D3b8

D368

KK
KM
HI(

Ru36
ROUTE FLOWS D368 TO SOUTHERN

5280 0.0070 0.016 TRAP 15 1 ~
•• ..J

KK ceao
KK CDMBINE FLOWS AT HAWES
He 2

KK C08i
KK COMBINE FLOWS AT HAWES AND SOUTHERN
He 2

KM DIVERT FLOWS IN EXCESS OF 30' STORM DRAIN CAPACITY
]}T D8iS
D1 38 490 3000

if:::;;: 2962

RBi
1(14

HK
ROUTE FLO~S FROM HA~ES 10 SDSSAMAN CHANNEL

4000 0.0065 0.012 CIRC 48

KK
KM
BA

SUBa2
LOCAL RUNOFF TO SOSSAMAN CHANNEL AND SOUTHERN

0.43

UK
HK

85.1
110 0.005 0.200 WO

2600 0.0038 O. (i16 :", bt:' TRAP sr. 0.01v.v",] ~t.l

4000 0.00b5 0.012 CIRC 4r-e;

KK [;082
KM COMBINE FLOWS AT SOSSAMAN CHANNEL AND SDUTHERN
HC 2

R82
ROUTE FLOWS FROM SOUTHERN TO FREEWAY

n:
KM
iiK 2200 0.0045 0.030 TRAP , ::

1 • ..J

4.0
4.0

2.0
5.0

B6.2
500 0.010 0.200 100

3000 0.00B7 0.040 0.05 TRAP
5280 0.004 0.016 TRAP

KK SUBB4
KM LOCAL RUNOFF TO HAWES AND THE FREEWAY
8A 0.35
LS
UK
RK
RK



ID 1 · 2......•3...•...,4 .. 1 5.· ..•. a, 6 ·7 "" .. 1 ••• 8 ,·9 " , .. 10

HEC-l HWUT

KK COBb
KM COMBINE FLOWS AT SOSSAMAN IN FREEWAY
HC 2

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 20

4.02.0

27 2B
3.6

., .,

.J".I

200 240

ROUTE FLOWS FROM HAWES TO SOSSAMAN CHANNEL
0.004 O.Olb TRAP 28 4

COMBINE FLOWS AT HAWES
"t.

~,

t.

150 0.005 0.200 100
3100 O.OObl O,(Hb 0.035 TRAP Ar, 0.01,'I

.B.7t:'{i O.fi04 0.016 TRAP 28 4.""';v

£:084
COMBINE FLOWS AT HAWES

P' ~.,,=
.~Ci-'

L....
i'dl

HK 5280

KK COB7
KM COMBINE FLOWS IN SOSSAMAN AT FREEWAY
HC 2

KK BUSSb
KtJ LOCAL RUNOFF TO SOSSAMAN CHANNEL AND FREEWAY
SA 0.46
LS 86.2
UK
RK
HK

KK RErSb
KM BASIN FOR 50 YEAR RETENTION
RS 1 STOR 0
BV 0 7 17.5 22
SE 0 1.3 2.6 3.1
SQ 0 fi 0 70

KK RD81
KM ROUTE DEIS FLOWS TO FREEWAY
RK 3100 O.OObl O.Olb TRAP

n:
K11
HC

KK RETBIS
KM RETRIEVE DIVERTED HYDROGRAPH FROM D81S
DR 0815

KK
KM
HC

KK DRiB
KM ROUTE D7BS FLOWS TO FREEWAY
HK 3000 0.0087 0.040 TRAP

KK REUBS
KM RETRIEVEDIEVER1ED HYDR08RtlPH FROM r\7BS
DR 0785

803

815
81b
817

BOO
801

81B
819
820

812
813
814

805
80b
807
aoa
809
810
811

799

821
822
823

804

802

797
798

796

793
794
795

790
791

787
788
789

784
785
78b

LINE



HEC-l INPUT PASE 21

IlL •••••• 1. •••••• 2..••••• 3••••••• 4••.•••• 5•.••••. b••••.•• 7••••••• 8.•••••. 9•••••• 10

KK RBI
KM ROUTt FLOWS FROM FREEWAY TO BASELINE
HK 3800 0.0040 0.030 TRAP 50 3.0

KM
BA

susss
LOCAL RUNOFF TO HAWES AND BASELINE

I) ...,.
.,J.j

LS
Q'~ 0.0065 t\.200 lOti.0,'

2300 0.0087 0.040 0.13 TRAP
4200 0.006 0.012 eIRC

2
21

3000
2990

440
430r·v

[18B
DIVERT FLOWS IN EXCESS OF 21" STORM DRAIN CAPACITY

!JBBS
o

KK
KM
DT
fir
DQ

KK
KM
HK

RBB
ROUTE FLOWS FROM HAWES TO SOSSAMAN CHANNEL

5000 0.006 0.012 eIRe 33

KM
SA

SUB90
LOCAL RUNOFF TO SOSSAMAN CHANN=L

0.47
LS 8b.3

HK
RK

967 O.ODb5 0.200 HI[)

2300 0.0087 O.04C 0.13 TRAP
5000 0.006 0.012 ClfiC 33

KK

He

COlfO
COMBINE FLOWS AT SOSSAMAN IN BASELINE

KM
COlii

COMBINE FLOWS IN SOSSAMAN AT BASELINE
He

KK fi91
KM ROUTE FLOWS IN SOSSAMAN TO 6UADALUPE
HK 5300 0.038 0.030 TRAP 50 3.0

1('/ SUB92~,

KM LOCAL TO GUADALUPE
BA 1.0

LS B1.b
UK 1750 0.005 0.200 100
RK 4950 0.0051 0.040 0.072 TRAP 2.0 4.0
RK 5280 0.0055 0.012 CIRC 30



KK SUB94

HEC-l INPUT

ID. " 1..•. 111-' .2 3.. I-ll , •• 4.. II ••• 5.·, I" .,-b, al •.••• 7 8 9 10

KM LOCAL RUNDFF TO SOSSAMAN CHANNEL AND GUADALUPE
BA 0.96
LS BO.l

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 22

2

4.02.0TRAP

420 3000
390 2970o

30

COMBINE FLOWS IN SOSSAMAN AT GUADALUPE

o
o

930 0.005 0.200 lOti
4950 0.0051 0.02B 0.09 TRAP 21
52ao O. J)!m 0.012 eIRe 39

C095

DQ?
DIVERT FLOWS IN EXCESSDF 30" STuRM DRAIN CAPACITY

Dns

-r
,)

6UABAS
0 630 1500 3000
0 0 870 2370

RK

2

KK RQ?
KM ROUTE FLO~S FRJM HAWES TO SOSSAMAN CHANNEL
RK 5280 0.0045 0.012 eIRe 39

KK CD94
KM COMBINE FLOWS AT SOSSAMAN AND GUADALUPE
He 2

KK
KM
DT
DI
liQ

HK

KK RDBS
KM ROUTE DaBS TO GUADALUPE
HK 52BO .0051 .040

KK D94
KM DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY
DT D94S
DI 0 61 800 3000
DQ 0 0 739 2939

KK con
KM COMBINE FLOWS AT GUADALUPE AND HAWES

KK DIVEUA
KM DIVERT FLOWS INTO REGIONAL BASIN AT GUADALUPE AND SOSSAMAN
KO
DT
DI
DU

KK RETses
KM RETRIEVE DrVERTED HYDRDSRAPH FROM DaBS
DR DSBS

KK
Kif
He

UK

882
883

as'9

817
B98

892
893
894
895
896

879
Eao
Sa!

889
890
8[11

871
872
873

884
885
8Bb
887
88B

874
87'-;

Bib
877
878

Bb5
8bb
867

868
869
870

900
901
902
903
904
905

LINE



IDI I • a ••. , 1 I; 2:. 3 I • 4. I ••••• 5 I b 7 lB 9 10

KM ROUTE FLOWS FROM SOSSAMAN TO R.W.C.D. ALONB GUADALUPE
RK 5280 0.0048 0.016 TRAP 15.0 1.5

KK H98
KM ROUTE R.W.C.D. FLOWS FROM GUADALUPE TO ELLIDT

He 2

PASE 23

1.5

3.0140

TRAP

TRAP
3

:2

75
'7'111 0.006 0.200 100t. ,",v

5000 0.005 0.040 0.07 TRAP
5280 0.0048 0.016 TRAP

D72S

5280 0.0022 0.035

86.5
150 0.005 0.200 100

3400 0.0088 O.Olb 0.12 TRAP 40 0.01
5280 0.0023 O.Olb TRAP 23 1.5

CD9b
COMBINE FLOWS IN GUADALUPE AT PDWER

5250 0.0003 0.0270

1
1
i

0.32

RET/2
RETRIEVE DIvERTED HYDRDGRAPH FROM D72S

KK
KM
DR

VI.'
1\1\

KM
He

HEC-l INPUT

KK DRi2
KM ROUiE 0723 FLOWS TO GUADALUPE CHANNEL
HK

KK SUB96
KM LOCAL RUNOFF TO POWER AnD GUADALUPE
Ell 1. 04
lS
UK
RK
HK

KK R95

KG
RK

gK CD97
KM COr:BINE FLOWS AT POWER AND GUADALUPE CHANHEL
HC 2

PW
PT

KK C09S
KM COMBINE FLOwS IN R.~.C.D. AT GUADALUPE
1;0 3

PW
BA
LS
UK
HK
RK

KK SUSI00
KM LOCAL RUNOFF TO ELLS~ORTH AND APACHE TRAIL
PR 10

I
I

LINE

906

I 907
90S

I
909
910
O<f ~
d1

9i2

I ii"''''7l..,J

914
915

I 916
"'I"'7.1

I
918

919
920

I
n"',f
7:::'1

'I'i'i
7':'~

I
923
924

r;:;=
7L.,j

I Qr; •
...0

r,"'"
71..i

I
928
929
930
931

I 932
933

I 934
,<T"".",J

I
936
CF~,,j!

939
939

I 940
941
9'"'tL

I
943
944
945
946

I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 24

4.0

40 0.01
36

3000
2936186

64
o

o
(j

87 'i

150 0.005 0.200 1M
1000 0.004 0.020 0.02 TRAP
5280 O.OObb 0.012 CIRC

tz:'!'. 0.005 0.200 100lJU

2500 0.005 0.016 0.-05 T;,!,r, 40.01...Mi

5650 0.0071 0.035 TRAP 15

83
lOOO 0.010 0.200 100
2750 0.018 0.040 0.05 TRAP 20.0
5280 0.0064 0.012 CIRe 36

85.3
150 0.005 0.200 100

2800 0.007 0.025 0.05 TRAP 20
5280 O.oob 0.012 eIRe 48

RiOb
ROUTE FLOWS FROM CRISMDN TO ELLSWORTH

5280 O.OOb 0.012 CIRe 48

KK SUBI02
KM LOCAL RUNOFF TO ELLSWORTH AT BROADWAY
BA 0.18
LS
UK
RI{
HK

KM COMBINE FLOWS IN ELLSWORTH AT SOUTHERN
HC 2

KK SUB104
KM LOCAL RUNOFF TO 0.67 HI SO. OF BROADWAY
SA 0.55
LS 86.3
UK

RK

HK 3.0

KK C0102
KM COMBINE FLOWS AT BROADWAY AND ELLSWORTH
He 2

ID••••••• 1••••••• 2••••••• 3••••.•• 4••••••• 5••••.•• 6••••••• 7••••••• B••••••• 9•••••• 10

HEC-l iNPUT

KK RI02
KM ROUTE FLOWS FROM BROADWAY TO SOUTHERN
RK 5280 0.0023 0.016 TRAP 25.0 1.5

IiI
fiQ

KK COi04

KK 111Gb
KM DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN C~PACITY

DT DI0bS

KK
1'MIi..l

HK

KK SUBI0b
KM LOCAL RUNOFF TO CRISMON AND BASELINE
BA 1.0
LS
W(
ilK

KK SUBI08
KM LOCAL RUNOFFTD SOUTHERN AND ELLSWORTH
BA 0.45
LS
UK
RK 2
RK

967

973

968
969

964

956

960
961
962
963

947
948
949
950
951

954
qrl:"
,..J..J

953

965
966

957
958
959

970
971
972

974
975
976

977
978
979
980
931

982
983
9B4

985
98b
9B7
988
989
990
991

LINE



HEC-1 HdPUT PAGE 25

ID, 11 • 1.•.•... 2.. I 3 Ii • " •• 4 ,S 6I 7 I BI 9. I • I •• 1(1

KM
He

C0108
COMBINE FLOWS IN SOUTHERN AVE

2878
3000440

DI08
DIVERT FLOWS IN EXCESS OF 48" STORr. DRAIN CAPACITY

IHOI35
o
o

KK
KM
DT
DI
DQ

KK
KM
He

C0109
COMBINE FLOWS IN ELLSWDRTH CHANNEL AT SOUTHERN

2

KK

RK

Ri09
RDUTE FLDWS FRD~ SOUTHERN TO FREEWAY

2300 0.0022 0.016 TRAP 25 1.5

KK BUEHl)
KM LOCAL RUNDFF TD FREEWAY AT CRISMON
SA 0.77
LS
UK
R~'

RK

ro,t:"
0.;

1251} 0.010 0.200 100
2300 0.009 D.NO '·1 r··f r TRAPI.;, .J 1";

103bO 0.004 D.016 TRAP
2.0

10.0
4.0
'i t~

i.. V

KK RET lOb
KM RETRIEVE DIVERTED HYDROGRAPH FROM SOUTHERN
DR DlObS

KK HDlub
KM ROUTE DI0bS FLOWS TO FREEWAY
RK 2300 0.009 0.014 TRAP 2.0 4.0

KK C01tO
KM CDMBINE FLOWS AT CRISMON IN FREEWAY
He 2

KK RI10
KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH
RK 5280 0.004 0.016 TRAP 16 2

RETRIEVE DIVERTED HYDRDGRAPH FROM DlvES
DlOBS

KK RETWS
KM
DR

KK RDlOb
KM ROUTE FLOWS DIVERTED FROM DI0BS TO FREEWAY
RK 2500 0.007 0.040 TRAP 2.0 4.0



HEC-l IUPUT

ID 1. •••••• 2 3.•••.•• 4 5 6 "1 B 9..•••• 10

KK R113
KM ROUTE FLOwS FROM FREEWAY TO BASELINE
RK 3190 0.0022 0.016 TRAP 25.0 1.5

KK R114
KH ROUTE FLOWS FROM SIGNAL BUTTE TO CRISMON ALONG BASELINE
RK 5280 0.005 0.012 eIRC 48

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PASE 26

4.0

2,0
4.02.0

16.0

3000

220 3000
179 2959

250 2750
500

{)

41
o

250

o
o

83
1000 0.008 0.200 100
3200 0.012 0.040 0.046 TRAP 2.0
5280 0.005 0.012 CIRC "'~.J;}

1250 0.010 0.200 100
2500 0.007 0.040 0.05 TRAP
5280 O. i)i)4 0.016 TRAP

D114
DIVERT FLOWS IN EXCESS OF 33" STORM DRAIN CAPACITY

D114S

2

CD113
COMBINE FLOWS IN ELLSWORTH CHANNEL AT FREEWAY

CD112
COMBINE FLOWS IN FREEWAY

"'.J

ELBBAS
o

DI
Db!

KK
KM
DT

iiI(

KK SlJB114
KM LOCAL RUNOFF TO SIGNAL BUTTE AND BASELINE
8A 0.70
LS
UK
HK

KK DIYELB
KM DIVERT FLOWS INTO RE6IDNAL BASIN AT ELLSWORTH AND SR360
KO
DT
DI
DQ

HC

KK
KM
HC

KM
KK

KK SUB112
KM LOCAL RUNDFF TO FREEWAY AT ELLSWORTH
BA 0.47
LS 83
UK
RK
HK

KK C0111
KM CuMBINE FLOWS IN FREEWAY CHANNEL
He 2

1063
1064
1065
lObb
1067

10b8
1069
1070

1047
1048
1049
1050
1051
1052

1053
1054
!OSS

1056
1057
1058
1059
1060
1061
1062

1044
1045
1046

1041
1042
1043

1033
1032

1034
1035
1036
1037
1038
1039
1040

LINE



HEC-l INPUT

ID ••••••• 1. 2 3 4 5 6 7 8 9 10

KK S!JB116
KM LOCAL RUNDFF TO CRISMON AND BASELINE

KK C0119
KM COMBINE FLOWS IN ELLSWORTH CHANMEL AT BASELINE
He 2

PAGE 27

4.0

48

48

2.0 4.0

7bO 3000
630 2870

130
o

o
o

r, 88 400 3000v

0 0 312 2912

500 0.008 0.200 100
3600 0.012 0.040 D.05B TRAP
5280 0.005 0.012 eIRe

D116
DIVERT FLOWS IN EXCESS OF 48" STuRM DRAIN CAPACITY

DllbS

COl16
COMBINE FLOWS AT CRISMON IN BASELINE

01
DQ

KK 5UB120
KM LOCAL RUNOFF TO UiS OF CAP OVERCH~TES

BA 0.88
LS 83
UK 350 0.010 0.200 100
RK 3400 0.0147 0.04 0.040 TRAP 2.0 4.0

KK R119
KM ROUTE FLOWS FROM BASELINE TO GUADALUPE IN ELLSWORTH CHANNEL
RK 5280 0.0026 0.016 TRAP 15.0 1.5

KK D118
KM DIVERT FLOWS IN EXCESS OF 4B 1 STORM DRAIN CAPACITY
DT DIIBS

KK SUBliB
I(M LDCAL RU~~DFF

Tn ELLSWORTHi~

SA 0.62
LS 82
UK 500 0.010 0.200 f{\r\

.i.VU

RK 3000 0.0087 Oa040 0.050 TRAP
RK 6300 0.0067 (},O12 r·j,....·

i"in;,..

KK COl18
KM COMBINE FLDWS AT ELLSwORTH IN BASELINE
HC 2

KK
KI'I
HC

KK Ril6
KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH ALONG BASELINE
RK 6300 0.0067 0.0[2 eIRe 48

UK
RK
RK

BA 0.58
LS 83

KM
DT
nr
DQ

I
LII~E

I
1,yn
~l.dl

I 1072
1073
1074

I
1075
1076
1077

I 1078
1079
1080

I lOS1
1OB2
10B3

I 1084
if)85

I
lOEb
lOB7
10BB

I ID8~'

1090
1091

I 1092
1093
1094

I
10"9.5

109b
11,n

I 1098

1099

I
1100
1101
1102
1103

I 1104
1105
1106

I

I 1107

I
1108
1109

1110

I 1111
1112
1113

I
1114
1115

I



1131 KM ROUTE FLOWS FF~aM MERIDIAN TO SIGtiAl BUTTE Alm~B SUANUJPE

L.I~JE ID .. cla·••• l.1l .•••• 2 '3 .•... c.4 5......• b 7•••••• ·.B•••·•••• ~· ••••••. lO

1117 KK R120
1118 KM ROUTE FLOWS FROr, 5UB120 TD MERIDIAN AND SUADALUPE
1119 RK 5800 0.0086 0.035 TRAP 5.0 3.0

1130 KK R122

PASE 28 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.0

4.0

5.0TRi1F'

570 3000
364 2794

206
o

LOCAL RUNOFF TO GUADALUPE AND S18NALBUTTE

COMBINEFLOW IN GUADALUPE AT S!GNAL BUTTE

o
o

1. (\

83
750 0.008 0.20 100

3500 0,(i086 0.C\40 {I ,·IC' TRAP 2.0 n (<
..... v,) "t,l,.'

5800 f).OO8b 0.035 TRAP r t, 7 ,-.
~.I) .,). i)

3900 0.0005 0.035

0,
IN

750 0.008 0,200 100
4100 0.0061 0.040 O. i TRAP 2.0
5280 v,D06 0,012 eIRe 60

D125

2

CU12S
COMBINE FLOW AT SIGNAL BUTTE IN GUADALUPE

DIVERT FLOWS IN EXCESS OF bO" STORM DRAIN CAPACITY
D12SS

"t"n...

KM
SA

HC

LS

KK RD1l4
KM ROUTE D1145 FLOW TO GUADALUPE
RK 52BO O.OOb 0.040 TRAP

KK
KM
HC

KK
Kl1
DT
DI
DQ

1116

HEC-1 INPUT

1138
i137 UK

RK 5280 0.006 0.012

1126 RK
i125 RK

ll20 KK SUB122
1121 KM LDCAL RUNDFF TO MERIDIAN AND GUADALUPE
1122 BA 0.71
1123 LS
1124 UK

1139 RK

1133 KK SUB124

1127 KK C0122
1128 KK COHBINE FLDWS HT MERIDIAN AND GUADALUPE
1129 He 2

1142

1134
j P<;
..........1....

1136

1140
1141

1146
1147
1148

1143 KK RET114
1144 KM RETRIEVE DIVERTED HYDROGRAPH FRDM D114S
1145 DR D114S

1150
li51

1152
1153
1154
1155
1156



ID 1 I 2. I & .3 .. I 4 5 16 7 B. I •• I •• 9 I • 10

KK Ri27
KM ROUTE FLOWS FROM CRISMON 10 ELLSWORTH ALONG GUADALUPE
RK 52BO 0.005 0.012 eIRe 66

HEC-l INPUT

KK li127
KM DIVERT FLj~S IN EXCESS OF 66" STORM DRAIN

PAGE 29

4.0

4.0
66

2.0

TRRF'

ISO 3000
528 2748

r,
L

74.7
1500 v.005 0.200 100
4500 0,0067 I) r,"!c 0.37 TRAP 2.0 3.0.V.J.J

5230 0.005 0.012 eIRC bb

11Ot· 0.007 0.200 100
3000 0.0083 0.040 0.040 TRAP
5280 0.006 0.012 eIRC

[;0126
COMBiNE FLOWS iN GUADALUPE AT CRISMON

D1
DT D127S

RK 52BO O.OOB 0.040

KK [0127
KM COMBINE FLOWS IN CRISMDN IN GUADALUPE

KK RDl i6
KK ROUTE Dii6S FLOWS TO GUADALUPE

He 2

r.t RETllb
KM RETRIEVE DIVERTED HYDRDBRAPH FROM Dll6S
DR Di1bS

':'.'
f~f..

KM
He

KK SUB128
KM LOCAL RUNDF TO ELLS~ORTH AND BUADliLUPE
EA
LS
UK
r",li
111'.

ilK

KK CO 128
KM COMBINE FLOWS IN SUADALUPE AT ELSWORTH
HC 2

LS
UK
RK
ilK

KK SUB126
KM LOCAL RUWiFF TO CRISMON AND GUADALUPE
SA 1.0

KK R125
KM ROUTE FLOWS FROM SIGNAL BUTTE TD CRISMON
HK 5280 0.006 0.012 eiRC 66

I
LINE

I
.( ",r:
1L..JI

I 11sa
1159

I
l1bO
1161
1162
1163

I 1164
I1b5
1166

I Ub7
11bB
1j i..Q

I 1170
1171

I 1172

1173

I
1174
1 i7'\... .l."'"

1176

I
111~., /

117B

I
1179
1180
H81
l1B2

I 1183

1184

I
11'~C...0,,1

1186

I
11&7
1188
1189
~ f Qt·~
!1 ,v

I li91
1192
1193

I 1194
1195
1196

I
I
I



1214 KK RE129

HEC-! WPUi

LINE ID 1. 2 3 4 5 6 7 B If..... • 1D

PASE 30 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3.0

4.0
54

2.0

2.0

2 {i

10.0

83
750 0.008 0.200 100

4100 O.OOb 0.040 O.Ob TRAP
5280 0.006 0.012 CIRC

1500 0.009 0.200 100
4800 0.009 0.040 0.% TRAP
5000 0.0045 0.035 THi\P

ROUTE FLOWS FRO~ GUADALUPE TO ELLIOT IN ELLSWORTH CHANNEL
5280 0.0022 0.016 TRAP 26.0 1.5

2

C0129
COMBINE FLOWS IN GUADALUPE AT ELLSWORTH

I} '544 2744

D129

[;0132
COMBINE FLOW AT ELLIOT AND SIGNAL BUTTE

DIVERT FLOWS IN EXCESS DF b6" STORM DRAIN CAPACITY
D1295

o 256 ·800 3000

KK
KM
HC

!!I!
Uf,

RK

D9

KK CDE129
KM COMBINE FLOWS IN ELLSWORTH CHANNEL AT GUADALUPE
He

KK RuilE
KH ROUTE D118S FLO~S TO GUADALUPE
RK 5280 0.0067 0.035 TRAP

DI

KK SU8132
LOCAL RUNOFF TO SIGNAL BUTTE AND ELLIOT

KK
KM
HC

KM
BA
LS
UK
HK
HK

1216

1210

1233

1197 KK REil1S
l1~'B KM RETRIEVE DIVERTED HYOROSRAPH FROM DliBS
1199 DR D11SE

1200
1201
1202

1203
1204
l2ti5

1206
i207
120B
1209

1217 KK SUB130
121S KM LOCAL RUNOFF TO MERIDIAN
1219 BA 2.0

1211
1212
1213

1223

1220
1221
'1222

1224 KK R130
1225 KM ROUTE FLOWS FROM MERIDIAN TO SIGNAL BUTTE ALONG ELLIOT
1226 HK 5280 O.OOb 0.012 eIRe 54

1227
1228
1229
1230
1231

1234
1235
1236



HEC-l !tiPUT

ID 1. 2 3 4 5 6.•••..• 7 8•••••.• 9••.•.• IO

PAGE 31

4.. 0

4.0
66

66

r. ,-.
1.. i)

2.0

i"lj;""r·
L..r,L

CDMBINE FLO~S AT CRISftuN AND ELLIOT
2

I) 159 460 3000
i': I) "ttl' 2841v vv.;.

83
750 O. ,·,t,r: ,.. 200 100\}..,o If.

4500 0.008 r. 04!) 0.05 TRAPv.

5280 0.0050 (- 0'" eIRelJ. 'lk

RETREIVE DIVERTED HYDROGRAPH FROM GUADALUPE
D127S

2

R125

nof :o;r.·
U:'L..i;:)

COl33
COMBINE FlJ~S AT SIGNAL BUTTE AT ELLIOT

0133
DIVERT FLOWS IN EXCESS OF 54" STURt-1 DRAIN CAPACITY

D1335

KK D135
KM DIVERT FLOWS IN EXCESS OF b6" STuRM DRAIN CAPACITY
DT D135S
DI 0 224 720 3000
DQ 0 0 496 2776

KK RD127
KM RDUTE DIVERTED FLOWS FROM D127S TO ELLIOT
HK 5280 0.008 0.040 TRAP 2.0 4.0

KK CD135
KM COMBINE FLOWS AT CRISMON AND ELLIDT
HC 2

KK RET12]
KM
DR

HK
Ri::

KK R133
KM ROUTE FLDWS FROM SIGNAL BUTTt Tn CRISMON

Ki( SUB134
K~ LOCAL RUNOFF TD ELLIOT AT CRrS~QN

SA LO

KK
K11
DT
DI

KK

KK
KM
HC

KM ROUTE D1255 FLOWS TO ELLIOT
RK 5280 0.0038 0.035 TRAP

KK RET125
KM RETRIEVE DIVERTED HYDR06RAPH FRDM D125S
DR

'"1.0

I
I

LINE

1237

I 1238
1'1<::;<

I
1240
1241
1242

I 1243
1244
1"4<;i..u

I j r." _
.;.'10

1247
1248

I 1249
fl'1C'!\
l":":V

I 1251
1252
1253

I 1254
1255
1256

I 1257
,,"',~r,

!i..lO

1251

I
12M!

1261
1262

I 1263

1264

I
1265
1266

1267

I 1268
1269

I 1270
1'171
... ,4, ...

1272

I 1273
1274
1'1"<;~/u

I 1276
1277

I
I



12B8 KK C0136
1289 Kr. CDMBINE FLOwS AT ELLIOT AND ELLSWORTH
1290 HC 2

1291 KK REH29
1292 KM RETRIEvE DIVERTED HYDRD8RAPH FRDM GUADALUPE
1293 DR D129S

1314 KK R138
1315 KM ROUTE FLOWS FROM ELLSWORTH TO HAWES ALONG ELLIOT
1316 RK 5280 0.0025 0.016 TRAP 18.0 1.5

PAGE 32 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I

L..i..'

HEC-l WPtiT

3000
2958

Bli
42

920 3£101)
630 2710

42

o

I)

7.•'

RD129
ROUTE D129S FLOWS TO ELLIOT

5280 0.004 0.035 TRAP

com
COMBINE FLOwS AT ELLIOT AND ELLSWORTH

1)137
DIVERT FLOWS IN EXCESS OF 72" STORM DRAIN CAPACITY

l\1~~"·u.;)f"

ELSBAS

KK R135
KM ROUTE FLOWS FROM CRISl1m~ Tn ELLSWORTH
liK 5280 0.0050 0.012 WIC Ii.

KV· SUB136"
KM LOCAL RUNOFF in ELLSWORTH iU~D ELLIOT
SA 1.0

LS 83
UK 750 0.008 0.200 100
RK 4500 O.OOB 0.040 0.05 TRAP 2.0 4.0
f(" 5280 0.0050 O.Oi2 CHiC

.,,,
.1\ IL

ID 1. 2 3 4 5 6 7 8 9 10

HC

KK
KM

KK
KM
DT
DI
nil

KK COE137
KM CDMBINE FLOWS IN ELLIOT AT ELLSWORTH
HC 2

KK DIvas
KM DIVERT FLOWS INTO ELLSWORTH REGIONAL BASIN
KO
DT
DI
DQ

1279
1280

1298

1278

1294

1297

i '1 ~ ~
.. ·.Ll. r

1295

13DO

1296

12~'9

1281
1282
1283
12B4
1285
1286
12B7

1301

LINE

nOB
1309

1302
1303
1304

1312
1313

1305
1306
1307



ID 1 2••.•.•• 3 4 5 6 7 8 9 10

KK Ri41
KM ROUTE FLOWS FROM HAWES TO SOSSAMAN

RK 5280 0.0023 0,016 TRAP 25.0 .. t:'

l. ""'

KK SUB142
KM LOCAL RUNOFF TO SOSSAMAt_ AND ELLIOT

BA 1.0
i {"- n:'",
1..:} at.

UK ,r.-~ 0.008 0.200 1001";1)

RK 4500 0.008 0.040 (' "'. TRAP ') T, 4.0
~. I.,!":;' .:..ll

RK 5280 0,,0025 O.O!b TRAP 25.0 ' ri ..1

KK RET92S
KM

HEC-i WPUT PAGE 33

4.0

4.0

1.5
4.0

2.0

2.0

2.0
18.0

2

REH4
RETRIEVE DiVERTED FLOWS D94S

1)945

C0142
COMBINE FLOWS AT SnSSAMAH IN ELLIOT

2

RD'12
ROUTt D92S FLOWS TO ELLIDT

5280 0.004 0.035 TRAP

RETRIEVE DIVERTED HYDROGRAPH FROM GUADALUPE
DnE

S7.)
7SD 0.008 O.20{i 100

4500 D.OOS 0.040 f).OS TRAP
52S0 O.OD2S 0.016 TRAP

KK RD94
KM ROUTE D945 FLOWS TO ELLIOT
HI< 5280 0.004 0.035 TRAP

KK C0143
KM COMBINE FLOWS AT POWER
He 2

KK
KM
DR

KK
KM
W·

He

KK C0141
KM COMBINE FLDWS AT HAWES AND ELLIDT

RK

KK

DR

KK C0140
KM COMBINE FLOWS AI HAWES AND ELLIOT
He 2

Ki~: SUB140
KM LOCAL RUNOFF TO HAWES AND ELLIOt
BA 1.0
LS
UK
liK
RK

I
LINE

I 1"1~-r
...HI

I
131B
1319
1320
1321

I i322
1323

I
1324
1325
1326

I 1327
132B
1329

I 1330
1331

I
1332

~ ~:"7
!..J'",}.J

1~;34

I
1335

1336
11"T"'1

I
• oJ";/

1338

1339

I 1340
" .., ~ fl.jJfl
~.,."r;

':'·.Ptk

i~a7

I
t·.i~·j

1"7A6•.) .'t

1345

I 1346
1347
1348

I 1349
1350
135!

I 1352
1353

I
1354

1355

I
1356
1357

I
I



HEC-1 WPUT

LINE ID II •. 1 ·.2 ...•... 3 4.•.. I' •.5.•...... .b 7...•... B.·. II ,.,·9...•.. 10

1389 ¥y RET135
1390 KM RETRIEVE D135S FLOWS
1391 DR D135S

i3BO KK R145
13B1 . KM ROUTE R.W.C.D. FLOWS FROM ELLIOT TO WARNER
1382 RK b030 0.0003 0.025 TRAP 150.0 3.0

PAGE 34 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.5

1.5

4.0

75

280 400 3000
0 120 2720

DIVERT FLOWS INTO REGIONAL BASIN AT ELUOT AND F;. W. C. D.

COMBINE FLDWS IN R.W.C.D. AT ELLIOT

COMBINE FLOwS AT R.W.C.D. IN ELLIOT

COMBINE FLOWS IN SO. ELLIOT ROW CHANNEL

3

f r"it:',. 0.006 0.200 lOCI.. ,,JJ}

5000 0.0036 (1.040 0.050 TF:HF' 2.0
3700 0.0021 0.016 TRAP 35.0

co135

LS

KK

KK R143
KM ROUTE FLOWS FRuM SOSSAMAN TO R.W.C.D.
RK 3700 0.0021 0.016 TRAP 35.0

KM
HC

UK
RK
iiK

KM
KG
DT ELL BAS
DI 0
DQ 0

HC

KK
VM1\1.

HC

1359

1374

13b6
1367

1371 KK DIVELL

1358

13bS
1369
1370

1361 KK SUB144
1362 KM LOCAL RUNOFF TO R.W.C.D. AND ELLIOT
1363 BA 0.75

1377 KK C0145

1364
1365

13&0

1372

1383 KK RET133
1384 KM RETRIEVE D133S FLOWS
1385 DR D!33S

1375
1376

1378
1379

13Bb KK RD133
1387 KH ROUTE FLOWS TO CRISMON IN CHANNEL IN SO. ELLIDT ROW
1388 RK 5280 0.0043 0.035 TRAP 25.0 2.0

1392
1393
1394

1395 KK RD135
1396 KM ROUTE FLOWS TO ELLSWORTH IN SO ELLIOT ROW CHANNEL
1397 RK 52BO 0.0043 0.035 TRAP 25.0 2.0



ID .. I." .1, 1_ 2 3...•... 4 to. 5.. ,. 1 •• 6.. , 17 ....•. lB 1.9 .• I I' .1(~

rr DIVGM
KM DIVERT FLO~S INTO REGIONAL BHSIN AT a.M. AND ELLIOT

PAGE 35

4.0

4.0

4.0
4.0

" 1\
LaV

2.0
5.0

10.0TRAP

500 3500
250 3250

250

COMBINE FLOW IN ELLIOT SO RD~ CHANNEL

COMBINE FLOWS AT HAWES IN WARNER

LDCAL RUNOFF TD ELLSWDRTH AND WARNER

•.
L

750 0.008 0.200 100
4500 0.008 0.040 0.05 TRAP
5280 O.ti04 C!.Di2 eiRe

83
1500 0.007 0.200 100
1500 0.00b7 0.040 0.02 TRAP
8000 0,,0053 0.035 TRAP

7000 0.0046 0.035

2 /I
.00

DI48S
0 164 bOO 30(!O
0 1\ 4~' 2836v ')b

DT BMBAS

DR D1375

D1
Db!

82

KK CuD137
KM
HC

KM

UK

KM ROUTE FLDWS Tn WARNER AND HA~£S

C0147

RK

HK

KK SUB147
K~ LOCAL RU~DFF TO HAWES AND WARNER
BA i.O

HEC-1 WPUT

KK RET137

He

KK SUB14S

KM RETRIEVE 01373 FLOWS

Ell
LS
UK
HK
R~~

KK R148
KM ROUTE FLOWS FROM ELLSWORTH AND HAWES
RY 5280 0.004 0.012 eIRe 60

KK [0148
KM CDMBINE FLOWS AT HAWES AND WARNER
He 2

DQ

KK D148
KM DIVERT FLOWS IN EXCESS OF bO· STORM DRAIN CAPACITY
DT

I
LHiE

I
1398

I
~ "r,!t
i·)77

1400

I
1401
1402
1403

I 14(\4
1405
14%

I
<f ;. r~,
l~VI

1408
1409

I 1410
1411
1412

I 1413
1414

I
1415
141t
1~<7

1418

I 1419

1420

I
11 ~Ii

1422

1423

I 1424
1"'"~.::...;

1426

I
1427
1428
1429

I 1430
1431
1432

I 1433
1434

I
1435

1436
1437

I 1438
1439
1440

I
I



iD.•...•. 1. 2 3 4 5 6 7 8 9 10

HEC-1 iNPUT

~~K SUBi52

I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 36

4.0

4.0

66
2.0

2.0
60

800 3000
591 2791o

80

209

DIVERT FLDWS IN EXCESS DF bon STORM DRAIN CRPACITY

COMBINE FLOWS AT SOSSAMAN IN ~ARNER

LOCAL RUNDFF TO R.W.C.n. HT WARNER

COMBINE FLOWS AT R.W.C.D. AT WARNER

o
o

2

1.0

750 0.008 0.200 100
4500 0.007 I), 040 0.05 TRAP
5280 0.0043 0.012 eIRe

""R/ ...,
'":l:t, O.Oi)7 0.200 100t.,.JV

5ijOO 0.0043 0.040 0.05 TRAP
3700 0.0047 0.016 eIRe

D150

0.70

D!50S

C0152

KM

0:
i.;;

D1

He

UK

H'f\l-,

KK

KK 5UB150
KM LOCAL RUNDFF TO SOSSAMAN

KK H150
KM ROUTE FLOWS FROM SOSSAMAN TO R.W.C.v.
RK 3700 0.0047 0.012 eIRe bb

SA
LS
UK
HK
Hr'

KK Ri49
KM ROUTE FLOWS FRuM HAWES TO SOSSAMAN
HK 5280 0.0048 0.012 TRAP 60

RK
RK

KK
"MLI

He

1454

1450

1444

1455

1459

1463.

1447

1466

1456

1448
1449

1458

14?5
1446

1462

1451
1452
1453

1441
1442
1443

1460
1461

1467
1469

1464
1465

1469
1470
l·m

KK C0153
KM COMBINE FLOWS IN R.W.C.D. AT WARNER
He 2

I
I
I
I
I
I

3
WilRBilS

r, 200 400 3000\I

I) 0 200 2800

KK DIVWAR
KM DIVERT FLOWS INTO REGIONAL BASIN AT WARNER
KG
DT
Di
IiQ

1472
1473
1474
1475
1476
1477

1478
1479
1480



KM RDUTE fi148S FLOWS ALDNE SOSSAMAN TO 50 DF WARNER

IV 1. 2••••••• 3 4 5 6 ,.7 B 9 10

KK R154
KM ROUTE FLOWS FROM HAWES TD SOSSAMAN
RK 5400 0.0043 0,035 TRAP 10.0 4,0

KK RD150
KM ROUTE D1505 FLOWS TO SO OF WARNER ALOMG SOSSAMAN
HK 3000 0.005 0.040 TRAP 2.0 4.0

PAGE 37

4.0

4.0TRAP

COnBINE FLGW HT SOSSAMAN
2

1'i-:
0·,,)

1iOO 0.006 0.200 100
3000 0.005 0.. 040 0.05 TRAP 2.[;

5400 0.0043 0.035 TRAP 10.0

C!J1SEt

KM LOCAL RUNOFF TO SUSSAMAN SO DF WARNER

HEC-l WPUT

KK SUB156

RK 2000 0.005 0.040

LS
BA 0.73

KK R153
Ki1 ROUTE R,W.C.il. FLOWS TO SUB15B
W" 2200 0.0003 0.025 TRAP 170.0 3.01'"

~:K SUB154
KM LOCAL RUNOFF TO HAWES
". t, ;.q
liH I) .. "f.

LS 8'','
tlif 1100 0.006 0.200 100Uh

RiC 2000 O.OOS 0.040 0.05 TRAP ? fj 4.0_....
RK 1:'~lfu~~ 0.:0043 0.035 TRAP 10.0 4.0.JD1)l)

FiK
HK

KK CU154

KK C0157
KM COMBINE FLOWS HT SOSSAMAN
HC 2

i-:K HD148

KK
KM
He

KK HET148

KM CD~BrNE FLOWS AT HAWES
HC 2

KM RETRIEvE DIVERTED FLOWS FROM D14BS
DR D148S

KK HEfiS!)
KM RETRIEVE DIVERTED FLOWS D150S
DR D1505

I
liNE

I
14lH

I
1482
1483

1484

I 1485
1486
1487

I 1488
1489
1490

I 1491
1492
<AQ~l,,'·...

I i494
1495

I
1496

14;=;
1498

I 1499

1500

I
1501
1502

1""'".,JU,)

I 1504
1505
1506

I 1507
1508
150S'

I 1510
1511
1" j'j

I 1513
1514

I
1515

1516
1517

I 1518

1519

I
1520
1521

I
I



HEC-l HlPUT

1538 DT ARRBAS

LINt ID 1. 2 3 4 5 6. 7 8.• .•..• 9 10

PASE 38 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3.0

4.0
3.0

4.0
4.0

f, t: r~ 200() 5000't.JV

0 i550 4550

COMBINE FLOWS IN R.W.C.D. AT RAY ROAD

ROUTE R.W.C.D. FLOWS TO RAY ROAD
0.0003 0.025 TRAP 170.0

COMBINE FLOwS IN R.W.C.D. SO OF WARNER

2

78

2

1100 O.OOb 0.200 100
1500 0.005 f). 040 0.05 TRAP 2.0
3800 0.0043 "'. ·... 7r TRAP ii}.v1.)". \}.J.J

C01bO

R157
RDUTE FLOWS FRuM SOSSAMAN Tu R.W.C.D.

3800 0.0043 0.035 TRAP 10.0

CDi58
COMBINE FLO~S IN CHANNEL SO OF WARNER AT R.~.C.D.

IZ
UJ"
nt"

KM

}zK SUB1bO
Kl1 LOCAL RUNDFF TO R.W.LD. AT RAY
BII 1.55
LS 83
UK 250 0.004 0.200 100
HK 14000 0.0045 0.040 0.20 TRAP 2.0
RK 3600 0.0003 0.025 TRAP 17(\.C\

He

KK R159
KM
rt!! 3600i\ r~.

KM

KK

He

UK
RK
Rt.:

KM
RK

KII
l-..

1554
1555
1"'>',JuO

1""7,J,.J,

1547

1542

1548
1549
1550
1551
1552
1553

154i KK eDiS9

1544
1545
1546

1543

1535 KK DIVARR
1536 KM DIvERT FLOWS IN EXCESS OF R.W.C.D. INTO BASIN ABOVE RAY ROAD
1537 KG 3

1540 DQ 0
1539 ill 0

1530
1531

1528
1529

1522

1525 KK BUB158
1526 KM LOCAL RUNOFF TO R.W.C.D. AT SO OF WARNER
1527 BA 0.70

1524
1523



I
I
I
I

Hit
FLOOD HYDROSRAPH PACKA5E HEC-j {IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS , THE HYDRDLOB1C ENGINEERINS [ENTER, 609 SECOND STREET, DAVIS,
Uit

SUPERSTiTION FREEWAY - MULTI- FRREQUENCY ANALYSIS <EMF5>
EXISTING CDNDITIDN - MC KELLIPS TaRAY RuAD
MARCH 1987 - 100-YEAR RAINFALL AND 5-YEAR PIPE SYSTEM

95616

OUTPUT CONTROL VARIABLES

HYDROBRAPH TIME DATA

COMPUTATIDN INTERVA~

I
I
I
I
I

5 ID

IT

IPLOT
QSCAL

IVATE
!TIME

NDTlfit

ENGLISH UNITS

6 PRINT CONTROL
o PLOT CmmDL

O. HYDRDSRAPH PLOT SCALE

15 MINUTES IN WMPUTATION ItiTERVi<L
D STARTIi~G DATE

tOoo STARTING TIME
120 NUMBER OF HYDROGRAPH ORD!NATES

2 0 ENDING DATE
0545 ENDING TI~E

~25 HDURS

I 235 KG OUTPUT' CONTROL VARIABLES
IPRNT 3 PRINT CONTRDL

I
DT

IPLOT
QSCAL

DIVERSION

I) PLOT CDrJTHOL
O. HYDRDSRAPH PLOT SCALE

DIVERSIOti HYDRDGRHPH IDENTIFICATION

I
I
I

D1 INFLDW

DIVERTED FLOW

HBASl

.00

.00

195.00

.00

3i)O.00 3000. CO

l05.W 2805.00

in

Ht

DIVERSION HYDROSRAPH RBA51

I PEAK FLOW
(CFSl

I
WIE
(HRl

12.25 fCFS)
(INCHES)
UU:-FD

6-HR
1.

.004
O.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

O. O.
.004 .004

O. O.

29. 75-HR
O.

.0{)4
o.

I CUMULATIVE AREA = V)1 SIl HI

HiI
I

tii

HYDRDGRAPH AT STATION D22B

in



PEAK FLOW TIME MAXIMUM AVERABE FLOW
(CFSI iHR) b-HR 24-HR 72-HR

276. 1'" '1" iCFS) 258. 110. 139..l.i..J

<INCHES) .598 1.019 1. 019
!fiC-FT) 128~ "'Q 218.':l~.

INFLOW .00 110.00 250.00 3000.00

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAl O. HYDR06RAPH PLOT SCALE

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

29. 75-HR
B9 •

1. 019
218.

29.75-HR

29. 75-HR
4P

1.134
122.

.452
49.

9/".97.
.452

MAXIMUM AVERAGE FLO~

6-HR 24-HR 72-HR

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
157. 61. 49.
.727 1.134 1.134

7B. 122. 122.

DBAS2 DIVERSION HYDR06RAPH IDENTIFICATION

D2BB DIVERSION HYDROSRH?H IDENTIFICATION

.00 .00 404.00 2724.00

.00 276.00 6BO.00 3000.00

HYDROBRAPH AT STATION D28

DIVERSION HYDRDGRA?H D28B

CUMULATIVE AREA = 4.01 S9 MI

CUMULATIVE AREA = 4.01 SQf:I

CUMULATIVE AREA = 2.01 SQ !'II

iCFEi:'
(INCHES)

iAC-FT)

{INCHES)
lAC-FT)

DIVERSION
ISTIID

INFLOW

DIVERSION
ISTAD

DUTPUT CDNTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT D PLOT CONTROL
QSCAL O. HYDR06RAPH PLOT SCALE

TIi'lE
(HR)

(HR)

12.75

W!E

12.25

DIVERTED FLDW

D1

DI

DI

DQ

195.

(CFSJ

{CFS}

449 KD

PEAK FLn~;

281 KG

PEAK FLOW



I
I

DQ DIVERTED FLDW .00 .00 140.00 2890.00

Dl

OQ

121.

37.
.568
91.

29.75-HR

29. 75-HR
49.

.758
121.

37.
.568

72-HR
61.

.753

.,
'to •

•568

MAXIMUM AVERAGE FLO~

1.00 500.00 3000.00

89.

.341

i80.
.557

110.
6-HF~

MAXIMUM AVERASE FLOW
b-HR 24-HR 72-HR

.00

.00

leFS)

DIVERSION HYDROBRAPH DBAS2

HYDRGGRAPH AT STATION D43R

{AC-FT)

(CFS)

CUMULATIVE AREA = 3.00 SQ MI

meHES)

(INCHES)

IPRNT 3 PRINT CONTROL
IPLDT 0 PLDT CONTRuL
QSCAL O. HYDROGRAPH PLDT SCALE

INFLOW

OUTPUT CONTRDL VARIABLES

!STAD D45B DIVERSIDN HYDRDBRAPH IDENTIFICATIDN
DIVERSION

TIME

TIl'!E
(HR)

(HR:'
12.%

DIVERTED FLOw

DT

2;'0.
(eFB)

477 KD

PEAK FLDW
I
I
I
I
I PEAK FLD~1

I
I
I
I
I
I

(CFBi
1218.

CUMULATIVE AREA =

DIVERSION HVDROBRAPH

235.

29.75-HR
95.

1.2b4

MAXIMUM AVERAGE FLOW
24-HR 72-HR
118. 95.

1.264 1.264
235. 235.

D45B

3.48 5Q IH

ttl

6-HR
leFS) 318.

(INCHES) .851
IAC-FTl 158.

tit

TIME
(HR)

12.50

I
I PEAl( FLOW

I
I

tit

I HYDROGRAPH AT STATION D45

ttt

I



CUMULATIVE AREA =

PEAK FLOW
(CFSi

L

miE
(liR)

10.00 (CFS)
{INCHES)
1AC-FT)

6-HR,
L •

. 003

O.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1. 1.
.(1)9 .{j0~'

2. 2.

3.48 SQ I'll

29.75-HH

I
I
I

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDR06RAPH PLOT SCALE

I
I

DT DIVERSION

DJ

!SiAD

DIVERTELi FLDW

SUPBAS DIVERSIDN HYDROSRAPH IDENTIFICATION

.00 1500.00 3000.00
I
I
I

DIVERSION HYDRJGRAPH BUPSAS

iI~E r.AXIMUM AVERAGE FLOW
(HR) b-HR 24-HR 72-HR

CUMULATIVE AREA = I
I
I

1~ 022
33.33.

1.022
82.82.

la022

1. 50 S9 fiI

1.022
lAC-FT)

(CFSi
(INCHES)

12,,501551Q

PEAK FLOW

I
HYDROGRAPH AT STATION DIVSUP

PEAK FLOW
(CFB)
1500.

TIME
(HR)

(eFS)
(INCHES)

iAC-FTI

6-HR
526.

3.258
261.

MAXIMUM AVERAGE FLOW
24-HR 72-HR
148. 119.

3.670 3.670
294. 294.

29.75-HR
119.

3.670
294.

I
I

CUMULATIVE AREA = LSO S9 111 I
OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLDT 0 PLOT CONTROL
QSCAL O. HYDROBRAPH PLOT SCALE

902 KO

DT

01

DIVERSION
!STAD

INFLOW

GUABAS DIVERSION HYDR06RAPH IDENTIFICATION

.00 630.00 1500.00 3000.00

I
I
I
I



I DIVERTED FLOw .00 .00 B70.1)(i 2370.00

I
DIVERSION HYDROSRAPH BUABAS

CUMULATIVE AREA =

I
I
I

PEAK FlDW
(CFSi

840.

TIME
(HR)

13.00 (CFE)
(INCHES)
(tfC-FTi

6-HR

.243
67.

MHXIMU~ AvERAGE FLOW
24-HR 72-HR

34. 27.
.243 .243
67. 67.

5.20 SQ !II

29. 75-HR

67.

I
I FHK FLDW

(eFS)

HYDRuBRAPH AT 'STATIDN DIVBUA

24-HR 72-HR
1"'".1"101.

1.2bB

,,;,~

l.ot•.) ..

i.2bB
":"1:'>;
·jJL.

!77.
1.268

MAYIMUM AVERAGE FLOW

448.
.801
"'''',:''",
t..~.:..

6-HR
fCFS)

(INCHES)

TIME
iHH)

12.50630.I
I CUMULATIVE AREA: 5.20 SQ Ml

~YDRQGRAPH CDMBINATIDN

HYDROGRAPH RDUTIN6DATA

OUTPUT CONTROL VARIABLES
IPRNT j PRINT CONTRDL

OUTPUT CDNTROL VARIABLES
rPRNT 3 PRINT CONTROL
IPlOT 0 PLOT CONTROL
QSCAL O. HYDROSRAPH PLOT SCALE

24-HR -r"l ~IU 2S.75-HR1~-nH

933. 753. i£;:
I.1J.

! .28b i .,.-,! i.28b."co
1851- iB51. 1851.

2 NU~BER OF HYDROSRAPHS TD CDMBINE

o PLOT CONTROL
O. HYDRuGRAPH PLOT SCALE

b-HR
2501.

[jll"".
I O~Ji.

1240.

MAXIMUM AVERAGE FLO~

HYDROGRAPH PoT STATION [098

reFSi

iIiC-FD

CUMULATIVE AREA = 2b.99 SO MI

leuM?

(INCHES)

QSCAL
IPLOT

TIME
OiR}

I 930 KD

I g31 Wf'
;iL·

I
I

tU

I PEAK FL[j~

(CFS)
4861.

I
I

934 vp.,U

I
I
I



DT DIVERSION
ISTAD ELBBAS DIVERSION HYORDSRAPH IDENTIFICATION

.0433 1.616 7.50 2625.00

KINEMATIC STREAM RQUTING USED FOR THiS REACH

ALPHA n DT (MIN) D~ (FT)

I
I
I
I
I
I
I
I
I
I
I
I
I

744.
1 ".,,.,

to L,' i..

29. 75-HH
744.

1.272
1830.

923.
1. 272
1830.

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

,852
1226.

2472.

.00 250.00 500.00 3000.00

HYDRDBRAPH t:T STATIDN R98

(eFS)

(AC-fT)

CUMULATIVE AREA = 26.99 SQ XI

{INCHES}

I?RNT 3 PRINTCONTRDL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

INFLOw

OUTPUT CONTR~L VARIRBLES

TI~1E

13.50

D1

4826.
(CFBi

COMPUTED KINEMATIC PARAMETERS

PEAK FLD~i

935RK "KINEMATIC WAVE STREAM ROUTING
L 5250. CHANNEL LENGTH
S .0003 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

LA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

wn 140.00 BDTTOM WIDTH OR DIAMETER
Z 3.00 SiDE SLOPE

1049 KD

DIVERSION HYDRGSRAPH

DIVERTED FLOW .00

CUMULATIVE AREA =

I
I
I
I
I
I

29.75-HR
100.

1.083
245.

MAXIMUM AVERAGE FLOW
24-HR 72-HR
123. 100.

1.083 1.083
245. 245.

ELBBAS

4.24 59 HI

.00 250.00 2750.00

b-HR
494.

1.083
245.

([:FEll
(INCHES)

UiC-FTl

TIME
IHRl

12.50221b.

PEAK FLOW
(CF5l



DI

DT

26.

63.

91.
.992
224.

29.75-HR

29. 75-HR
26.

63.

91.

224.
.992

.074

72-HR

72-HR

84.00 3DOO.01)

.992

24-HR
113.

HAXIMUM AVERAGE FLOW

42.00

.540
P'J

6-HR
246.

.00

.00

HYDROERAPH AT STATION DIVElS

CUMULATIVE AREA = 4.24 SQ r.I

CUMULATIVE AREA = 15.93 SQ MI

6-HH 24-HR 72-HR 29. 75-HR
(CFS) 8,j3. 385 .. 310 .. 7~ i":

-.Ji.V.

(INCHES) 504 899 89;1 .899
tHC-FTl 428. 7L~ 763. 763.iL;vlf

QSCAL O. HYDRuSRAPH PLOT SCALE

IPRNT 3 PRINT CDHTROL
IPLOT 0 PLOT CONTROL

b-HR ~"'_Uh't.."t l,h

reFS} 42. 32.
(INCHES) 0<;' .074• I..)

lilC-FT) 21- t-""!wJ.

HJS)
(INCHES)

fAC-FT)

INFLOW

OUTPUT CONTROL VARIABLES

DIVERSION
lSIRD ELSBAS DIVERSIDN HYDR06RAPH IDENTIF1CATION

D!VERSIDN HYDRGBRAPH ELS8AS

HYDRuSRAPH AT STATION DIVELE

CUMULATIVE AREA = 15.93 SQ MI

iHR)
TIME MHXIMUM AVERAGE FLaw

TIME MAXIMUM AVERAGE FLOw

12.'00

DiE
iHR)

i2.00

(I-iFil
13.0(1

D1VERTEiJ FLO~:

lU

42.

250.

884.
(CFS}

PEAK FLDW

I
I
11310 KD

I
I
I
I
I
I
I
I

I
I PEAK FLOW

I PEAK FU}l~
reFS}

I
I
I 1373 Kfi OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPlOT 0 PLOT CONTROL
QSCAL O. HYDR06RkPH PLOT SCALE

I
I

l\T" , DIVERSION
I5TM EllBAS DIVERSION HYDROERAPH IDENTIFICATIDN



INFLOW .00 250.00 500.00 3500.00

DUTPUT CONTROL VARIRBLES

DIVERSION HYDRG6RAPH ELLBAS

HYDRDBRAPH AT STATION DIVELL

I
I
'I
I
I
I
I
I
I
I
I
I
I

176.

253.

29. 75-HR
71.

.176

29. 75-HR

f-"
lib.

o(~:

.db

103.

.176
176.

.254
253.

127.

3 PRINT CONTROL
I) PLOT CONTROL

O. HYDRDGRAPH PLOT SCALE

lSI.

.138

.17b
176.

MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR
354. 89. 71.

:-.....~
Li i.

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

.00 .00 120. DO 2720.00

.00 280.00 400.00 3000.00

6MBAS DIVERSION HYDRDGRAPH IDENTIFICATION

CUMULATIVE AREA = lB.bB SQ MI

CUMULATIVE AREA = 18.68 SQ MI

(AC-FT)

reFS}

(INCHES)

IPRtJT
n:'i ,,1".. , :..U,

QSCAL

(INCHES)
(Hf-FT)

INFLOW

DIVERSION
ISTAD

mE
(fiR)

TIriE

12.50

DIVERTED FLDW

DI

DT

933~

2BO.

D1

ii··'~·ilLr..:::

(eFS)
PEAK FLOW

PEAK FLDW

DIVERSION HYDRD6RAPH

DIVERTED FLOWDQ

PEAK FLOW
(CFSI
3173.

TIME
(HR)

i3.00

.00

b-HR
(CFSl 863.

(INCHES) .000
lAC-FT) 428.

CUMULATIVE AREA =

.00 250.00 3250.00

5MBtrS

MAXIMUM AVERAGE FLOW
24-HR 72-HR
216. 174.
.000 .000
42B. 428.

.00 SQ I'll

29. 75-HR
174.
.000
428.

I
I
I
I
I
I



I
HYDRObRAPH AT STHTIuN DIVEr,

MAXIMUM AVERAGE FLOW

I
fCFSj

250.
(HID

(CFS)
\INCHES)
(Ac-m

209~

.000
103.

24-HR

.000

72-HR
44.

.000
107.

29.75-HS
44.

.000
107.

I CUMULATIVE AREA = .00 SQ MI

uUTPUT CONTRuL vARIABLES
IPRNT 3 PRINT CONTROL

DIVERSION
ISTAD WARBAS DIVERSION HYDRD6RAPH IDENi!F1CATIDN

o PLOT CONTROL
u. HYDRD8RAPH PLDT SCALE

400.00 3000.00200.00.00

IECAl
IPLDT

INFLDWD1

DT

I
I

I
DIVERTED FLOW .00 200.00 2BOO,,00

I PEAK FLOW
Ji·:-'·~

U.... iOJ

MAXIMUM AVERAGE FLDw

DIvERSION HYDROGRA?H WARBAS
I

I
~"'Tr.

.J/i..

TIME

12~50
;r·rj·\
lL.r;:·,'

(INCHES)
IAC-FTJ

95.
.165
.~

'tic

2~-HH

.182 .182
52.

29. 75-HR
21.

.i82

I CUMULATIVE AREA = 5.36 SQ MI

I HYDR06RAPH AT STATION DIVWAR

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL D. HYDROSRAPH PLOT SCALE

ARRBASDIVERSIUN HYDROGRAPH IDENTIFICATION

CUMULATiVE AREA =

DIVERSION
1STI\D

29.75-HR
91.

.782
224.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

113. 91.
.782 .782
224. 224.

5.36 SQ MI

~'7•.)'1.

99.

200.
b-HR

(CFS)
\INCHES)

iAC-FT)

(HIl)
TIME

12.25
I PEAK FLOW

(CFS;
200.

I
I

1537 KD

I
I DT

I



DIVERSION HYDR08RAPH ARRBAS

CUMULATIVE AREA = 1.92 SQ MI

DIVERTED FLOW

IiI

DQ

PEAK FLOW
r'-'I"'''''\
~Lro.

"a7"1
,'1..)1.

TIME
iHRi

i3.25

INFLOW

fCFSj
(INCHES)
(ile-tTl

tit

.00 450.00 2000.00 5000.00

.00 .00 1550.00 4550.00

MAXIr:UM AVERAGE FLDW
b-HR 24-KR 72-HR
500. 125. F;l

2.420 2.420 2.420
248~ 248. 248.

ttt

29. 75-HF:
101.

2.420

I
I
I
I
I
I
I

HYDROBRAPH AT STATION DIVARR

CUMULATIVE AREA =

PEAK FLOW
([FBi

Tlr1£
(Hili

12.75 t"rC't:\
'-'l ....

(INCHES)
ill" rnL.Lr-r i 1

b-HR
422.

MAXIMUM AVERAGE FLOw
24-HR 72-HR

2.611 2.611
267. 267"

1.92 SQ Ml

29.75-HR
i t';"'1
J.llj.

2.611
267.

I
I
I
I
I
I
I
I
I
I
I
I







I DIvERSION Tr, RBASl " 12.25 1. O. '1 2.01,W i.. u.

HYDRDGRAPH ilT I)22B 1~'5.
4") ljC" j~" 61. 49. 2.01LL .. .;;..J • ..Ii.

I ROUTED TO R22 ilF 12.50 ~t:'''i 61, F' 2.01.... .J .. J..J/. .7 •

I HYDRDGRAPH AT SUB24 F'rl 12.50 j'" J~l 34. Cd
...,7·~ I •.)b. "'t~ • .. U.i.

8S5. .f:-j t:'j. 1f)4 • B4. r-, r,:".
2 COMBINED AT Cn24 .1..::. ••.il.. 292, i..at.

I DIVERSION • r. D24S 706 . 12.00 PJi .,.
.i. •.J. 2.82Ii.! ..J!.

HYDR!JGRAPH AT D'il 179. 12.00 168. .,., 59. 2.82J ...'.

I R!JUTED TO R24 m. 12.25 168. .,., 59 . :r nl",
I";;. ,::.ot.

I
HYDR06RAPH hT SUB2b 4n. 12.75 193. 63. 51. 1. i~'HI

HYDROGRAPH 1\7 RETD4S 467. 12.50 92. ~"f 1~.. .00i....;'.

I ROUTED TO RD4 456 .. 12.75 92. ry1' i9. .00.;;....;.

" COMBINED AT C026 948. 12 .. 75 ,..~!. ru 69. ( i 0
.:: LO,. • ot,. 1,L,

I ,., COMBINED AT CD27 ~ ~ ",j 12.75 453. 159. 12B. 4.0.:: 11.::/ •

I
DIVERSIDN TD D2Sf 851 .. 12.25 195. 49. 39. 4.01

HYDRUGRAPH :\..,. D2B 276. 12.25 258. liD. 89. 4.01Po!

I HYDRDGRAPH AT F~Eni45 246. 12.50 i:i i '-l
~'. .00't 1. ,.::.

ROUTED TO RD14 "':--,7 12.50 41. • r, 9. .[l(lkL.JIl. i'::c

I ~, COMBINED 1'.: C02B 4qq ,,-, C' ~~~ 299. j~'') 98. 4.. 01.:: ti! ':''':' .. JV ....:..

ROUTED TO R28 .~r·l 12.50 299. -( r:.-, 98. 4.01'tOll J.I..t..

I HYDH08RAPH h~ 5UB3·(; " 1'"1 rye' 10. 3. 3. .05til 0". "", ... J

I
') COl'lBrNED AT CU3i) !:'r-'Q 12.50 309. '?~ 101. 4.07
" ..It.,. .t ....~.

DIVERSION TO i:l30S 250. 12.25 .~ " 9. 4.07".i. LL.

I HYliROBRAPH AT D30 "7i:) 12.25 2b3• Ii< 92. 4.07..... ... .. 1.1.

RDUTED TO R030 279. 12.50 ~!.,. ~ i"7 92. 4.07"'0":'. 11,,).

I
I

HYDRD8RAPH Ii'!" Si!B32 468. I" ,,~ J:l~ 26. :''11 .45tii .L...LJ ~.i. ":'J..

I
2 COMB Ii'lED AT CD32 740. 12.25 345. 140. 113. 4.51

'1 COMBINElJ AT [;033 1206. 1'1 .,~ 521. 187. 151. 5.2b<- A..IJ

I DIVERSION TO £1335 882. 12.GO 214. 53. 43. 5.26

HYDROGRAPH AT D33 324. 12.00 308. 133. 107. 5.26

I ROUTED TO R33 324. 12.25 308. 133. 107. 5.26

I





I
I
I
I
I
I
I
I
I
I
I
I
I

2 CDMBlt-JED AT

DIVERSION TD

HYDROGRi':PH AT

DIVERSION TO

HVLlRGGRAPH AT

ROUTED TG

HYDRDERAPH AT

HYDROGRAPH AT

RDUTED TO

'2 CDMBINED AT

2 COMBINED AT

DIVERSION TO

HYDF~OGRAPH AT

HDUTED 10

HOUTED TO

HYDRGGRAPH ?;T

HYDHOGRAPH AT

ROUTED TD

2 CuMBINED AT

'2 CDt'lBINED AT

C043

D43S

D1\l435

DBiiS2

D43B

R43

SUB44

RED24S

D45B

DIl5

H45

SUB4B

CD49

SUE50

RED3()S

RD30

C050

CDS1

1008..

b08.

400.

110.

110.

7%.

675.

1109.

I2tS.

•,.

!.

551.

1110.

·-,:'t,
':'Jl:"

226 ..

1130.

1605.

12.50

12.00

12.00

12.25

12.50

i2.50

12.50

i2.50

12.50

10.00

10 .. 00

10.75

12 .. 25

12.25

12.25

12.50

12.75

12.25

"[0"[
""".h.:.

94.

289.

lEL

110.

110.

a6.

124.

i/)!:
...........1.

211.

1.

1.

100.

187.

45.

'".,..1.

232.

130.

107.

46.

61.

61.

27.

31.

31~

58.

11S\

118.

30.

31.

iOO.

105.

jO
d.

0;
uO.

22.

25.

.~
'fl.

96.

..
1.

25.

47.

9.

5b.

81.

3.. 00

3.00

3.00

3.00

3.00

.48

.00

.00

.48

3.48

3.48

3.48

~52

i.OO

;" ....
• 'i •

1.00

S.on

I
I
I
I
I
I

'2 COMBINED AT

ROUTED TO

HYDRGSRAPH AT

ROUTED TO

2 COMBINED AT

HYDROSRAPH ilT

HYDRGSRAPH AT

ROUTED TO

C052

R52

SUB54

REno

[062

6!.lB56

RET38S

R038

2333. 12.50

:-,1;7 iI"", "it::
.:.1 (i ..i.. L;:'./.J

566. 13.00

258. 14.50

2163. 12.75

1035. 12.50

12.25

536. 12.75

H1'17.

ft-• ..,'!
1VI i.

237.

133.

1184.

216.

76.

76.

410.

405.

49.

454.

bB.

19.

19.

65.

40.

366.

rr
..J.!.

j r
..!.

14.28

i4.28

1.56

1.%

15.84

U9

.00

.00

3.07 14.50



481.

494.

2 COMBINED AT

DiVERS ION TO

HYDROSRAPH AT

HYDRDGwAPH AT

ROUTED TO

2 COMBINED AT

DliJERSIDN TO

HYDR06RAPH AT

ROUTED iQ

HYDR06RAPH iH

ROUTED Tn

HYDROSRAPH AT

L COMBINED AT

2 cOt~BINED AT

DIIJERSIDN TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDRGGRAPH In

HYDRuGRAPH AT

ROUTED TO

2 COfIBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

CD56

D56S

D5b

RET4iS

RD41

COS?

D575

D57

R57

RET43S

SUBS8

CD5B

D59S

D59

R59

CD64

R64

SUB6b

RET5bS

RD5h

CObb

RETSiS

RD57

COb7

Rb7

:JUSbS

RET59S

RD59

1465.

j'Jp'i
..... \.1....

li25.

991.

1i71.

991.

lBO.

IBO.

b08.

353.

5iJB.

; ~,i'!
OuO.

494.

194.

2324.

204.

ili9.

1383.

'I'll.

%1.

2217.

2130.

934.

12.50

12.00

12.00

12.50

12.5-0

12.50

12.00

12.00

i2.25

12.50

13.00

13 .. 00

12.25

12.50

12.50

12.50

12.50

12.50

12.75

12.50

12.75

12.50

13.00

13.25

292.

167.

139.

141.

266.

139.

127.

1""i..f.

94.

1'1'",,1..

{!"",

Dt..

154.

2BO.

161.

lbO.

1340.

1331.

52.

Ib7.

169.

221.

139.

141.

361.

364.

206.

120.

120.

87.

42•

45.

35.

B1.

46.

23.

21.

44.

90.

, r~

0;".'.

bOo

514.

lb.

59.

94.

95.

65.

30~

30.

70.

"7.,),.

'j"
..D.

28.

28.

7,
.,), .
..,..,.
.j/.

19.

17.

.,.;;:

.)..1.

49.

48.

415.

13.

.,.

.J't.

34.

47.

2B.

76.

76.

,,",
oJ/..

24.

24.

i.19

.00

.00

i.19

{ In
1.11

1.1'1

.00

.00

.38

.38

j <;7....""' ...

1.57

1.57

17.41

17.41

•Of>

.00

.31

.00

.00

.31

.31

1.19

.00

.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 2 CDMBINED f;'" CObB 1052. 12.50 326. 95. 76. 1.19.. /

'1 COMBINED AT CDt9 3051. 12.50 691. la9~
it:'.,. 1.50i. 1..1":1,

I DIVERSION TO SUPBAS 1551. ili "c 165. 41. 33. 1.50.i..i...i..~

I HYDRiJGRAPH ~,. DIVSUP 1500. 1'l ";~ 526. 14B. j fO 1.50Hi ~" .. ..J ..... i.

ROUTED TO Rb9 1500. 12.50 ="'-. 150. 121. 1.50,).,j'::'.

I HYDROSRi'lPH AT SUB70 120. 12.75 48. ... 13• .!~.

lb. .~i.

2 COMBiNED AT COlO 1620. .pi '"'1~ 57S' • 166. 134. 1.92l~.I"

I 2 COMBINED liT CU71 3942. 13.00 1869. 676. 545. i9.33

I
RDUTHi TD Ri1 3850. 13.00 1869. 675. 545. 19.33

HYDROERAPH AT 5UB72 188. 13.00 Oi :-1"1 .,r, .61w.... L.l. L.L.

I DIVERSION TO D72S 164. 12.25 rn 15. i? I'..JO. _01

HYDROSRAPH AT D72 :-1.:; i2.25 24. 13. 10. .61.::~.

I ROUTED TO R72 24. 12.50 24. t 1 10. .61Lv'

HYDRDBRAPH t:T BUB74 101. 13.25 51. 10. iA .51L't.

I 2 COMBINED Hi C074 ~ '-,r .. ":I' r,I: "Zi ,,:.0;: { 1:""'L:'.J. 1.),";;',,; "oJ. ..; ... ",.J, L • • i.

I 2 CDMBI~JED AT C075 3971. 13.00 lS'44. 706. 569. 20.45

RDUTED TO i,,= 3918. 13.25 fr'G? 696. rj,.,i 20c45n!.J • 0. (" J..."l •

I HYDRIJBRAPH tiT BUBh 67 ~-:r 'IE:' ~I 11. ~I" '1 r,Ii/ 1-.\.... .J ,).. • .. 1

'1 CuMBiNED !iT CDl6 3980. 13.25 f .""I·-.e" 70b. 570. 20.75i. l. 7LJ.

I HYDROSRAPH PoT SUBiS 71. 12.50 r'jr:
l. b. iiiIi' "'.i.

DIVERSHlN TO DiBS ( ~.. 12.00 12. 3. 7 .14

I
ov. ';1.

HYDRQSfiAPH ,.,. DiS 11. 12.00 10. s 3. ,-1'1/ ~. .H

I ROUTED TO RlB 11. f'i l'jI;. 10• 4. 3. .. 14... ..:..k..J

HYDROSiiAPH AT SUBBu i~·5. 14.00 117. ..,. 35. .8b'"t •.)."

I HYDRD8RAPH AT RET36S 794. 12.50 OR 24. 'J r, (VI• u. ..v • •• V

ROUTED TO RD3b 69B. 12.50 102. 2b. 21. .00

I 2 COMBINED IH C080 726. 12.50 :Hr 68. ""~ .8b~LJ. .,).J.

I 2 COMBINED AT COBl 737. 12.50 '1')C" 7"1 58. 1.001.4,).

DIVERSION TO D81S b99. 12.25 187. 49. 40. LOO

I HVDROSRi\PH AT DB1 7n l'}ljl:" 38. '17 19. 1.00,,)0. ......,) L..> •

I



ROUTED TO R8l

HYDR08RAPH AT BUBa2

2 COMBINED AT [082

ROUTED TO R82

HYDROSRAPH AT BUB84

HYDROSRAPH AT RET78S

ROUTED TO DR78

2 COMBINED AT [084

HYDROGRAPH AT RET81S

ROUTED TO Ril8i

2 COMBINED HT C083

ROUTED TO R85

HYDRDGRAPH AT SUB86

ROUTED TO REY86

2 COMBINED AT COBb

2 COMBINED AT CuB7

ROUTED TO RB7

HYDROGRAPH AT SUB8S

DiVERSION TO DaBS

HYDiWGRAPH AT .. 088

ROUTED TO RaB

HYDROGRAPH AT SUB90

38. 12.50

473. 12.25

503. 12.25

416. 12.50

2So. 12.50

60. 12.50

59. 12.75

301. 12.50

699. 12.50

650. 12.75

9i2~ i2.75

465. 12.25

13'1'. 13.00

4: ,',1'",1 i I'j 7~

lV"'-j. .l...:..;,J

i290. 12.75

1220. 12.75

105. 13.25

95. 12.25

10. 12.25

10. 12.50

215. 12.75

38.

79.

115.

lib.

64.

I?..
12.

77.

187.

187.

263.

26G,

Sr.
O.

54.

313.

427.

430.

rr:::l.J.

F•.1.

10.

10.

84.

.."

.i~.

48.

4B.

20.

3.

"'....

23.

49.

49.

72.

-""1-;
i.':.

iR.".

,H:
7J..

139.

19.

13.

b.

27.

ft":n.

20.

lb.

3.

40.

15.

73.

112.

10.

r:
oJ.

r:
oJ.

22.

1. on

.43

1.43

1.43

.35

.00

.00

.35

.00

.00

.35

.46

.81

2.24

2.24

.53

.53

.47

3.37 13.00

I
I
I
I
I
I
I
I
I
I
I
I
I

2 COMBINED AT

2 COtiB HIED in

ROUTED TO

HYDR06RAPH AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

C090

Cu91

fi91

SUB92

RHBas

RDsa

[092

Ims

1444.

1409.

193.

9r:
.I.

93.

279.

249.

12.75

12.. 75

13.00

14.00

13.25

13.50

13.75

94.

524.

524.

124.

45.

44.

163.

139.

34.

174.

45.

13•

58.

39.

140.

l A {\'l ••

37.

10.

10.

47.

31.

1.00

3.24

3.24

1.00

.00

.00

1.00

1.00

I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

HYDRO GRAPH AT

ROUTED TO

HYDR08RAPH IH

2 CDMBItJED AT

DIVERSION TO

HYDROGRAPH AT

2 CDMBINED iiT

DIvERSION TO

I HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 CDMBINED AT

HYDROGRAPH AT

RDUTED TD

2 CQMBINED AT

2 COMBINED AT

RDUTED TO

HYDRO GRAPH AT

HYDEDGRAPH AT

2 CDMBH~ED riT

ROUTED TO

HYDROGRAPH AT

2 COiiB1NED AT

HYDRDGhAF~ AT

DIVERSIDN TO

HYDRllSRAPH AT

ROUTED TD

HYDRDSRAPH AT

2 COMBiNED AT

DIVERSION TO

!i92

R92

SUB94

CON

D945

D94

BUASAS

DlyBUil

R95

SUB96

CDifb

RET72

DRn

C097

F:98

SURI0G

SUBI02

RI02

SUB106

D1062

D106

SUB lOB

COlOB

D108S

30.

30.

255.

285.

61.

1470.

840.

630.

128.

It,4.

15b ..

889.

4861.

896.

216.

1112.

S'S7.

551.

1495.

394.

~7{,:

.j';':I).

b4.

!:i0".

538.

416.

12.25

12.50

12.25

12.25

13.00

12.50

12.50

12.75

14.50

14.00

13,,00

13 .. 25

13.50

13 .. 25

'17 r'·j
l"~ • .1lJ

12.25

12.25

12.50

12.25

12.50

i:-I <"",::
l.£.L..J

12.25

12.50

-!l"\ ::r
l..::.i....J

12.. 00

30.

123.

91.

b1.

584.

136.

446.

91.

535.

en
..10.

57~

592.

2472.

160"

·)t.

196.

106.

304.

62.

62.

94.

145.

43.

19.

19.

42.

61.

24.

30".

•" ji.i ...

.,.

.j't",

177.

177.

"71:"
.J..1.

15.

i5.

",.1"',-;
L1.I.

933.

; ~

:'1.

.33",

94.

'"Ji.

23.

.-;r.
L.O.

54.

11.

lb.

lb.

34.

19.

170•

27.

143.

12.

753.

744.

40.

26.

76.

19.

22~

22.

9.

1.00

1. 00

.9b

136

1. 9b

1.96

5.20

5.20

5.20

1.04

6.24

.00

6.24

2b.99

.82

~lB

1.00

1.55

1.00

1.00

.45

1.45





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2 COMBINED AT

ROUTED TO

HYDR08RAPH AT

RDUTED TO

HYDRiJSRAPH AT

2 COMBINED AT

ROUTED TO

HYDROBRAPH AT

2 COMBiNED AT

HYDRDSRAPH AT

RuUTED TO

2 CDMBINED AT

nIVERB ION TO

HYDROSRAPH AT

RDUTED TO

HYDlW6RAfiH AT

2 COMBINEn ~;T

HYDRDGRA?H AT

2 SDMBWED AT

DIVERSION T:J

HYDROGRAPH AT

ROUTED TO

HYDRlJ8RAPH AT

2 COMBINED AT

HYDRD6RAPH AT

ROUTED TO

2 COMBiNED AT

D1VtRSWN TO

HYDRO GRAPH AT

C0119

IU19

5U8120

R120

508122

[0122

SUB124

REIt14

[;0125

D1255

Di25

SUB126

REn 16

F{D116

CD127

D127S

D127

!i12?

SUB128

ClH28

HETliE

RD1i8

[;0129

D129S

D129

380.

380.

646.

594.

316.

910.

897.

449.

1346.

217.

1527.

132i.

206.

206.

336 ..

542.

27-1"

246.

7b9.

517.

252 ..

252.

277.

594.

338.

12.25

12.75

12.50

1" .,r•• 1';

12.75

12.75

12.75

P 7<:'

13.00

13 .. 00

i'" "'C'
11.• 1.1

12.25

i2.50

13.00

13.00

i2.50

;:') .,;:
ii-. iJ

12.25

12 .. 25

12.50

14.25

14.25

12.50

12.75

12,.75

12.25

12.25

367.

366.

142.

143.

I t?
.~.

255.

:-.rc-
t.,,JtJ.

157.

68.

62.

292.

187.

187.

339.

50.

339.

23~·.

91.

C·-,
...i.l..

r.
Jl..

381.

127

254.

165.

ifr
10.1.

45.

36.

81.

81.

51.

132.

17.

17.

Wi'.

76.

51.

L::,.

139.

102a

102.

32.

""1
l L" ..

133.

133 ..

36.

36.

29.

65.

66.

41.

lOb.

14.

120.

61.

"Ole

41.

102.

10.

:0.

112.

30.

i!I"',
0':' ..

r,·-,
c.:..

110.

1"v.

120.

26.

6.14

6.14

.BS

.Be

.71

1.59

1.59

1.GO

2,.59

.00

.00

2.59

2.59

2.59

1~ 00

3.59

.00

.00

3.59

3.59

3.59

4.59

.00

4.59

4.59



COE129

HYDROGRAPH AT

2 COMB WED AT

SUB130

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.20

4.20

5.20

4.20

5.20

1.00

. ,":;~

L.IJ!J

.00

15.93

4.20

.00

.00

3.20

3.2(\

3.20

3.20

3.20

1.20

2.00

2.00

10.73

10.73

64.

336.

64.

11 D.

2b.

86.

30.

127.

3tO.

41.

i35.

B6.

i53.

26.

105.

59.

59.

124.

lBB.

49.

BO.

so.

129.

227.

228.

15B.

107.

38.

417.

32.

1i::D
loO 1.

136.

50.

54.

385.

107.

50.

80.

130.

61.

233.

160.

100.

100.

281.

282.

~ r;
l..JO.

373.

905.

2B8.

156.

150.

863.

311.

461-,

Su()'.

irr:
1.11.

159.

771.

614.

292.

292.

480.

187.

295.

295.

61B.

620.

i2.25

12. DO

13.00

13.00

,:, ,r
L".I,J

13.00

12.75

12.50

12.75

1··) :'j~
.c...:.. .... w

12.75

13.00

12.50

12.25

13.00

13.00

12.75

13.00

12.75

13.25

13.25

13.00

12.75

Qt'\j
,LO.

884.

b50.

290.

940.

315.

843.

224.

499.

448.

672.

b07.

448.

Wb7.

159.

20B2.

538.

2241.

593.

1207.

599.

636.

1034.

636.

D137

com

ELSBAS

[;0[137

CO 134

RDl27

C0135

D135

D133

n~135

RETIZ9

R125

D1358

H133

SUB13b

C0136

R130

RET127

D1335

cot33

SUBl34

cm3:2

RE129

RET125

SUB132

DIVERSION TO

HYDRO GRAPH AT

DIVERSION TO

2 COMBINED AT

DIVERSION TD

2 CuMBINED AT

HYDRO GRAPH AT

ROUTED TO

ROUTED TO

HYDROBRAPH Hi

HYDROSRAPH AT

:2 cuMBINED AT

ROUTED TO

ROUTED TO

:2 COMBINED AT

HYDROERAPH AT

HYDROSRAPH AT

HYDROSRAPH AT

DIVERSION TO

:2 COMBINED AT

ROUTED TD

HYDROBRAPH AT

2 COMBINED AT

HYDROllRAPH AT

ROUTED TO

HYDROllRAPH AT

ROUTED TO

2 COMBINED AT



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ROUTED TO

HYDROBRi\PH AT

2 COMBINED AT

HYDROERAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROBRAPH !\T

2 CONBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TD

HYDRO GRAPH AT

2 COMBINED I\T

DIVERSION TO

HYDROGRAPH AT

2 COMBiNED AT

ROUTED TO

HYDROGRAPH AT

RDUTED TD

HVDRDGRAPH HT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSIDN TO

HYliROBRAPH AT

ROUTED TO

HYOROSRAPH AT

R138

SUB140

C0140

RET925

RD92

CO141

Rl4l

SUB 142

CD142

RET94

RD94

CD143

R143

gll"13'wV .. 't~

CD144

ELLBAS

CD145

5:145

RD133

RET135

S013S

REm

Gt1BAS

DIVErt

RD137

SUB147

42.

445.

487.

249.

247.

582.

571.

390.

224.

221.

1151.

1125.

113.

1213.

933.

280.

51Ob.

5035.

~:·,i,·-,

l.,iJC,i..

2064.

843.

2900.

'""."1''"1''''
":"11·).

b50.

3423.

3173.

250.

416.

13.25

12.75

12.75

13.75

14.00

13.00

13.25

17 rO'i'
.. ..;.VV

13.00

13.25

13 .. 25

13.00

,(7 r,e
l·j • ..:;..i

14.00

13w25

12.50

13.50

.. 7 '""lC

.l.J. i.J

13.00

iii :C
iL.:";

13.00

13.00

13.00

12.50

12.50

14.00

12.75

155.

197.

138.

137.

329.

328.

1'4..."t'l

47.2 a

91.

90.

562.

561.

629.

354"

277.

274/c

614.

612.

242.

'-,C:
O,.J...l ..

;.i:t\
0lo10.

2iS.

1072.

B63.

209.

20b.

149.

50.

82.

39.

39.

120.

119.

48.

167.

'iii
L ..

24.

191.

190.

26.

216.

127

1050.

i034~

154.

i54.

2ib.

54.

270.

21b.

54.

48.

41.

bh.

31.

.,.

..>1.

97.

38.

19.

19.

'''A1..1 ..

154.

2i.

"t.
,'i..

~ ..·.7
.iiJ":".

847.

B34~

i24.

124.

.. ""!'~

1 f 't.

43.

:0,4 i:
LlD.

174.

44.

H.

39.

15.93

1.00

16.93

.00

.00

16.93

16.93

1,,00

17.93

.00

.00

17 cn" ...,

17.93

18.68

18.68

45.67

45.67

(,~-..vl}

.00

.00

.00

.00

1.00





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2 COMBINED AT efma 18B7. 13.25 9'"r, 2bO. 210. 1.92k~ ..

DIVERSION TO ARRBAS 1437. 12.75 500. 125. 101. 1.91

HYDRDSRAPH AT DIVIlRR 450. 12.75 4'i~' 135. 109. 1.92Lt..

2 COMBINED AT C0159 5591. 14.00 3';t''j 1273. 1027. 52.94~I~.

ROUTED TO R159 557b. 14.00 325b. 1264. 1020. 52.94

HYDROSRAPH AT SUB1bO 599. 13.00 225. 75. L1 1.55u ••

2 COMBINED AT COlbO 5901. 14.00 3427. 1339. 10eo. 54.49

it; NuRMAL END OF HEC-1 itt



Appendix L

HEC-1 Input and Output - 10 year



HEC-! INPUT PAGE 1

ID •••.••• 1•....••2.•••••. 3.••••.. 4.••..•• 5.•.•.•. 6••..... 7..••.•• 8.•.•••• 9.•..•• 10

ID SUPERSTITION FREEWAY - MULTI- FRREQUENCY ANALYSIS (EMFI0}
ID tXISTIN5 CONDITION - Me KELLIFS TO RAY ROAD
ID MARCH 1937 100-YEAR RAINFALL AND IO-YEAR PIPE SYSTEM
IT 15
10
PG
1'8
Hi
PI
PI
PI
PI
PI

6
1 3.65

10
30 48

0.019 0.020 0.020 (i .. (\22 0.022 0.023 0.025 0.025 0.026 a.OlB
0.029 0.031 (l ;\.,.., 0.035 0.03B 0..042 0.046 0.051 0.057 0.067.... v,J.J

0.OB5 o jl't 0.176 1.387 0.262 0.136 0.097 0.076 0.067 0.05B... L.",

0.050 0.046 0.041 0.038 0.035 0.033 o '·~i 0.029 0.027 0&027.. l,i..J.l.

0.025 0.024 0.023 0.022 0.022 0.020 0.020 0.019

~:K SUB02

t, I';{
I). v.:.40.0

48

83.5
liD 0.0050 0.20 iOO

6000 0.015 0.035 0.084 TRAP
7700 0.0085 0.012 eIRe

KM LOCAL RUNOFF AT Me KELLIPS AND RECKER ROADS
PR 10
PW
Pi
Pi;!

BA
lS
UK
RK
liK

KK D2
KM DIVERT FLOwS IN EXCESS OF 48" STORM DRAIN CAPACITY
DT n2S
01· 0 144 300 3000
DQ [) 0 156 2856

KK R2
KM ROUTE FLOWS FROM Me KELLIPS AND RECKER TO R.M.C.D. AT MC KELLIPS
ilK 10300 0.0110 0.012 eIRe 48

KK R3
KM ROUTE FLOWS FROM Ke KELLIPS TO BROWN ALONS R.W.C.D.
ilK 6000 0.0001 0.030 TRAP SO 3.0

1.02
83.6

aDD 0.014 0.200 iOO
7000 0.014 0.035 0.17 TRAP 15.0 1.5
2640 0.0092 0.012 eIRe 4a

~'It SUB04
KM LDCAL RUNOFF TO 0.5 MI. WEST DF BUSH HWY.
PH 10
PW
PT
PW
SA
LS
UK
RK
RK



HEC-l INPUT

LINE ID 1 2. II" ••• 3 ' 4 I" .511, II &.b ••••••• 7 8...•.. ,9 10

70 KK HETDZ
71 KM RETRIEVE FLOWS FROM D2

PAGE 2 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0.01

COMBINE FLOWS AT BROWN AND RECKER ROADS

DIVERT FLDWS IN EXCESS DF bO" STORM DHAIN PiPE CAPACITY

94

2

Db

COb

li4

DIVERT FLOWS IN EXCESS OF 48" STOR~ DRAIN PIPE GHPACm
D4S

I) 150 300 3000
o I) 150 2850

DbS
0 :'\=~ 300 3000':".J"':

0 r) 45 2745

200 0.005 0.200 100
2640 0.009 O. C11b 0.025 TRAP 40.0 0.01
5280 0.005 0.016 TRAP 60.0 0.01

R4
ROUTE FLOWS FROM 0.5 MI. wEST OF POWER TO RECKER ROAD

2640 0.0080 0.012 eIRe 60

C07
COMBINE FLOWS AT BROWN AND RECKER

83
110 0.005 0.200 100

3090 0.009 0.016 0.16 TRAP 40.0 0.01
2800 0.015 0.200 TRAP 100 20

R7
ROUTE FLOWS FROM RECKER TO HIGLEY ALONG BROWN

5280 0.0087 0.012 CIRe 60

SUBOb
LOCAL RUNOFF TO BROWN AND RECKER ROADS

0.5

SUBOB
LOCAL RUNOFF TO BROWN AND HISLEY ROADS

0.95

DI

KM
KI<

KM
PA

KK
KM
RK

!!/"".
ilL.

DT

LS
UK

KK
KM
HC

KK
KM
BA

KK RD2
KM ROUTE D25 FLOW TD BROWN AND RECKER ROADS
RK 5280 0.005 0.016 TRAP 40.0

'el.oJ

KK
KM
RK

UK
RK

47

55

48

60 RK
b1 RK

bb

56

58
<:;0.n

49

57

50
51

72 DR D2S

73

78

76
7"".1

62
63
64

67 DT
68 DI
69 DQ

74
75

79
80
81

82
83
84
85
86
87
BB



HEC-i INPUT

1D 1 - -2 .11.1 3 - 4 " 5 b 1-17 B iI-I. .. 9........ .. •10

KK SASOB
KM BASIN FLOW 50-YEAR RETENTION
fiB 1 STOR 0.0
SV 0 10 26 50 75
SE 0 2.26 3.26 3.5
SQ 0 2 5 BOO 1100

PAGE 3

KK
KM
He

COB
COMBINE FLOWS AT HIGLEY AND BROWN

DB
DIVERT FLOWS IN EXCESS OF 60· STORM DRAIN CAPACITY

DBS
o
o

247
o

300 3000
53 2753

KK
KI'!
HK

RB
ROUTE FLOWS FROM HIGLEY TD R.W.e.D.

4400 0.008 0.012 CIRe 60

85 79
110 0.005 0.200 65

''''~C 0.010 0.200 35i~L..J

2600 O.l)I}S O.Olb 0.11 TRAP 40 0.01
4400 0.007 0.020 TRAP 100 0.01

KK SUBiO
KK LOCAL RUNOFF TO BROWN ROAD AND R.W.C.D.
BA 0.44
LS
UK
UK
HK
RK

KK COW
KM COMBINE FLOWS AT BROWN AND R.W.C.D.
He 2

KK COll
Kn COMBINE FLOWS IN R.W.C.D. AT BROWN ROAD
HC 2

KK
KII
RK

Rll
ROUTE FLOWS IN R.W.C.D. TO UNIVERSITY

4550 0.0001 0.030 TRRP 80 3

BUBl2
LOCAL RUNOFF TO R.W.C.D. AT UNIVERSITY

0.61

KK
KII
BA
LS
UK
RK
RK

B1.B
110 O.OOS

2BOO O.OOSS
5800 0.0001

0.20
0.016
0.030

100
0.12 TRAP

TRAP
40
SO

0.01
3



ID.•••••• 1. •••.•• 2.•.•.•. 3.••.... 4.•.•.•• 5.•••.•. 6••...•. 7.....•. 8•..•••. 9.•.••. 10

llil Rgf',i\

KM ROUTE FLOWSIlLONB ADOBE TO HISLEY
RK 5280 0.0076 0.016 TRAP 40.0 0.01

KK SUSlb
KM LOCAL RUNOFF TO HI6LEYAND ADOBE
Bil o t:;.w
LS Bb
UK 110 0.005 0.20 100
RK 2640 0.005 0.016 0.125 TRAP 40.0 0.01
RK 5280 O.Oli7f:, 0.016 TRAP 40.0 0.01

K'" BilS16I'

t~M BASIN FOR 50-YEAR RETENlION
RS 1 STOR 0
SV 0 15 50 100 175
SU 0 1 2.b 3.6 4.0
SE () 2 5 BOO 1500

KK C012

KM COMBINE FLOWS IN R.W.C.D. U/S OF UNIVERSITY
He 2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 4

0.01

0.01
0.01

40.0TRAP

84.5
350 D.D05 0.200 100

2640 0.0076 0.030 {) '~r TRAP 40.0• Ii,).;

2640 O.OObl 0.016 TRAP 40.0

2

C014
COMBINE FLO~S AT ADOBE

D14
DIVERT FLOWS TO SOUTH ALONE RECKER RuliD

D14S
o 100 1000
o 47 470

RDb
ROUTE DbS FLOWS TO ADOBE

·2640 0.0061 v.Olb

KK SUB14
KM LOCAL RUNOFF TO ADOBE AND RECKER
Bil 0.25
LS
UK
RK

HEC-l INPUT

KK RETD6S.
KM RETRIEVE DbS FLOWS
DR DbS

VI?f\r,.

He

f..f·.

KM
DT
DI
DQ

146
147
14B

149
150
151

140
141
142

133

143
144
145

134
135
136
137
138
139

130

132
131

154
155
156

LINE

157
158
159
160
161
162
163

164
165
Ibb
167
16B
169



HEC-l INPUT PAGE 5

ID.••••.• 1••••••• 2•••••.. 3••.•••• 4••.•••• 5••••••• 6••••••• 7••••••• 8••••••• 9.••••• 10

KK CDlb
KK COMBINE FLOWS ALONG ADOBE AT HIGLEY
HC 2

KK RETDBS
KN RETRIEVE DBS FLOWS
DR Das

KK ROB
KM ROUTE DBSFLoW TO ADOBE
HK 2640 0.0038 0.016 TRAP 40.0 0.01

KK C017
KN COMBINE FLOW IN HIBLEY AT ADOBE
HC 2

RIC Ri7
KM ROUTE FLOWS ALONG HIGLEY TO UNIVERSITY
RK 2640 0.0061 0.016 TRAP 40.0 0.01

IPw,l

350 0.0075 0.200 100
2000 0.015 0.050 0.03 TRAP 20 10
4000 0.0067 0.012 eIRe 36RK

KK SUB1S
KM LOCAL FLOWS TO 1/8 HI EAST DF HAWES ALONS UNIVERSITY
SA O.2B
LS
UK
ilK

KK
KM
DT
DI
DIl

DIB
.DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY

DIBS
o 59 134 2000
o 0 75 1941

K"• o.

KM
RK

RiB
ROUTE FLOWS TO 1/4 MI. WEST OF SOSSAMAN ROAD

7700 0.0078 0.012 eIRe bO

SUB20
LOCAL RUNOFF TO 1/4 MI WEST OF SOSSAMAN

0.98

KK
KM
SA
LS

I

UK
RK
RK

83
350 0.014

5500 0.015
7700 0.0053

0.200
0.050
0.012

100
0.04 TRAP

eIRe
20
60

10

KK CD20
KK COMBINEFLDWS 1/8 HI WEST OF SOSSAMAN ROAD
HC 2



ID " 1. III •. , 2 I " .3. I 4 5 6 7 I .. 8 I •• 9 I 1Io 1(I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I

PAGE 6

10TRAP 20
CHIC 60

770 3000
450 2680(,

Ii

320

83

D22
DIVERT FLDWS IN EXCESS OF 72" STORM DRAIN CAPACITY

D208
;) 201 1240 300n
(l ;) 1039 2799

350 0.014 0.200 100
7500 0.0147 0.050 0.08 TRAP 20
4100 0.0046 0.012 CIRC -",u,

C022
CDMBINE FLOWS AT BUSH/POWER AND uNIVERSITY

84.5
350 0.014 0.200 100

2250 0.011 0.050 O.OS
2640 0.0058 0.012

0.25

REAS1
(; iSO 300 30{iO
\) 0 150 2850

SUE22
LOCAL RUNOFF TO BUSH/POwER AND UNIVERSITY

SUB24
LOCAL RUNOFF TO 72ND STREET AT UNIVERSITY

KK

Fit:

Vi.!r..n

I r·
l...:l

UK

KM
He

RK

HEC-l H~PUT

iCK !i20

KM DIVERT FLOWS IN EXCESS OF 60' PIPE
DT
DI
DQ

D1

KK R20
K~ ROUTE FLOWS TO BUSH/POWER ROAD
Hi< 4100 0.0046 0.012 eIRC 72

DT TI22S
DJ ()
DQ 0

KK TI22B
KM DIVERT FLOW IN EXCESS OF 48" PIPE (DiSi INTD REG. BASIN
KG 3
Dl

DQ

KK R22
KM ROUTE FLOWS TO 72ND STREET
RK 2b40 0.00S8 0.012 eiRe 60

KK C024
KM COMBiNE FLOWS AT 72ND STREET
He 2

KK
KH
8A
LS
UK
RK
RK

227

229

236

230

223

2.33

239

224

22;)
221
222

219

231

219

214
213

228

216
2i5

r"i1'f
.LlL

212

210

238

234

'lA!
L.~

242
243

240
241

249
250
251

245
246
247
248

LINE



HEC-I HdPUT

rD.- 1 2 3 14 5 -••• - 6 ,-, .. 7 8 9 10

KK D24
KM DiVERT FLOWS IN EXCESS OF 60' STORM DRAIN CAPACITY
01 D245

PAGE 7

01
DQ o

210
(\

450 3000
240 2790

84.5
350 0.01 0.200 100

13700 0.012 0.050 o 'iiI TRAP 20 10
2b40 0.0054 0.012 CIRC 72

KK R24
KM ROUTE FLOWS TO RECKER HLDN6 UNIVERSITY
ilK 2b40 0.0054 0.012 eIRC 72

,,:K SUB26
KM LOCAL RUNOFF TO RECKER AND UNIVERSITY
BA 1.19
LS
UK
RK
ilK

KK RE1LI4S
KM RETRIEVED45 FLOWS
DR D4S

KK RD4
KM ROUTE D4S FLOW TO UNIVERSITY
RK 6760 0.0081 0.030 TRAP

n: C02b
KM COMBWE FOWSAT UiHVER5lTY AND RECKER
W· 2

32

KK C027
KM COMBINE FLOWS AT UNIVERSITY AND RECKER
He 2

KK D2B
K~ DIVERT FLOWS INTO DETENTION BASIN (U)72" PIPEl
KD 3
DT DZBB
DI 0 330 bao 3000
DQ 0 0 350 2b70

KK RE014S I

KM RETRIEVE D145 FLOWS
DR 0145

KK R014
KM ROUTED14S FLOWS TO UNIVERSITY AND RECKER
RK 2640 0.0061 O.Olb TRAP 40' 0.01



HfI-I INPUT

LINE ID 1. 2 3 4 5 6 7 8 9....•. 10

2~! KK CD28
292 KM COMBINE FLO~S AT UNIVERSITY AND RECKER
293 HC 2

PAGE B I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

70• u

.3000
2643

570 3000
97 ·2527

357

473
o

o

COMBINE FLOWS AT HIGLEY AND UNIVERSITY
2

o

2

D33
DIVERT FLOWS IN EXCESS OF 7B" STORM DRAIN CAPACITY

R2B
ROUTE FLOWS TO 1/2 HI WEST OF RECKER

2640 0.0060 0.012 CIRC

86
110 O. (iDS 0.200 100

5280 0.0076 O.Ofb 0.050 TRAP 40 0.01
2640 0.0056 0.016 TRilP 40 0.01

ROUTE FLOWS TO HIBLEY ROAD
2640 0.0065 0.012 CIRe

C032

D33S

C033
COMBINE FLOWS AT HIGLEY ilND UNIVERSITY (TOTALi

gl/ SUB30,;.

KM LOCAL RUNOFF TO 56TH STREET
BA 0,055
I~ QC: c:
!..~ UIJI"':

UK 110 0.005 0.200 100
RK 1920 0.010 0.016 0.027 TRAP 40 0.01
RK 2640 0.0060 O.Qi2 I""li'- 72... .thl."

KM

TI]

KK D30
KM DIVERT FLO~S IN EXCESS DF 72" STGRMDRAIN CAPACITY

KK C030
KM COMBINE FLOWS AT 56TH STREET
He 2

KK
l'U
f\ll

He

KM
HC

KM
DT
DI
Oil

296

305

294
295

306

300
301

298
'iDO
L.I;

313
314

310
31i

312 KK R03D

304

302
303

307
30B

325

315 KK SUB32
3ib KM LOCAL fWNOFF TO UNIvERSITY liND HIBLEY
317 BA 0.45
318 LS
319 UK
320 RK
321 RK

322

328

326
327

"1"'7.JL..J

324

330
331
332

·329



HEC-1 INPUT

10••••••. 1••.•.•. 2.•••••. 3.•.••.. 4••.•••• 5.•••.•• 6.•••.•. 1....•.. 8•..•.•. 9.••••• 10

KK R33
KK ROUTE FLOWS TO R.W.C.D. ALONG UNIVERSITY
RK 1800 0.0069 0.012 eIRC 18

KK C034-
KM COMBINE FLOWS IN R.W.C.D. AT UNIVERSITY
HC 2

KK R34
KM ROUTE R.W.C.D.FLOWS TO APACHE TRAIL
HK 3340 0.00015 0.030 TRAP 110 3

KK RED33S
KM RETRIEVE D33SFLOWS
DR D335

,:K RD33S
KM ROUTE D335 FLOWS TO R.l;J.C.O. ALONG HIBLEY STURM DRAiN
HK 2640 O.OObl 0.012 eIRC 48

KK C035
Kt1 COMBINE FLOW IN R.W.LO. AT APACHE TRAIL
HC "l

l.

KK R""C:-.j')

K!1 ROUTE R.tH.D. FLOWS TO BROADWAY
RK 2672 0.0003 o,lm TRAP 90 .>

KK SUB36
KM LOCAL RUNOFF TO HAWES ROAD
BA 0.94
Ie 85.3L"

UK 300 0.006 0.20 100
fl' 5840 0.0086 0.026 0.10 TRAP 30 "l c:-." 1. • .J

RK 5280 0.0065 0.012 CIRC 60

KK REDias
KK RETRIEVE DIVERTED HYOROGRAPH FROM DUl
DR DIBS

KK RDIH
Kl'l ROUTE DIBS FLOWS TO BROADWAY
RK 52BO 0.0091 0.016 TRAP 40 0.01

l<K C036
KM COMBINE FLOWS AT BROAOWAY
HC 2

KK D36
KM DIVERT FLOWS IN EXCESS OF 60· STORK DRAIN CAPACITY
DT 036S
Dl 0 224 290 3000
DQ 0 0 bb 2776

PAGE 9



HEC-l INPUT

LINE ID .• '1' •• 1.1",".2. 00 ••••• 3.-..•... 4 ·.. II .5 b.. , .. &.7. a •••••8•...•..•• 9.•. II .1.0

409 KK (040
410 KM COMBINE FLOWS IN SUB 40
411 HC 2

396 KK RED20S
397 KM RETRIEVE FLO~S FROM D205
398 DR D20S

PAGE 10 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

90

36 2446
590 3000554o

DIVERT FLOWS IN EXCESS OF B4 D STDRM DRAIN CAPACITY
D3B

86.7
150 0.005 0.200 1(·rl.Ve

5680 0.0045 0.016 0.08 TRAP 40 0.01
~'iQ{\ 0.0068 0.Oi2 eIRe 84,-, .. '-IV

e038
COMBWE FLOWS AT SOSSAMAN ROAD

D388

ar I..1.0

260 0.006 0.200 100
7000 0.0069 0.025 0.1 TRAP 40 0.01
3960 0.0068 0.012 eIRe 90

RD20
ROUTE D205 FLOWS TO 74TH STREET AND BROADWAY

5280 0.007 0.016 TRAP 40 0.01

SUB40
LOCAL RUNOFF TO 74TH STREET AND BROADWAY

0.77

K1=1

RK
Rv..u\

HC

KY.·

KM
DT
D!

KK R3B
KM ROUTE FLUWS FRuM 74TH STREET
RK 3960 0.0068 0.012 CIRe

K!'1
ilK

KK
KM
BA
LS
UK
ilK

385

387

.,{",i
oJ 1 J.

392

383
384

394

388
389
390

386

.393

395

399

401
400

402

37B KK SUB3B
379 KM LOCAL RUNOFF TO SOSSAMAN RO~D

380 Be 0.84
381 LS
382 UK

375 KK R36
376 KH ROUTE ROIlS FRDM HAWES TO SOSSAMAN RDAD
377 RK 5280 0.0068 0.012 CIRC 84

403
404
405
406
407
408

412 KK C041
413 Kl'! COI'IBWE FUJWS AT 74TH STREET AND BROADWAY
414 HC 2



HEC-l INPUT

ID...... " ,·1" "" ""••·2 •• , , "" ,,3 •• """. I 4t •. " • " •• 5..... I , I ,,6 ... , ••• "7,, " "..... 8•• , II ." , 9" •" "•• 10

KK D41
KM DIVERT FLOWS IN EXCESS OF 90' STORM DRAIN CAPACITY
DT D41S
DI 0 650 700 3000
DQ 0 0 50 2350

KK R41
KM ROUTE FLOWS FROM 74TH STREET TO POWER ROAD
HK 1320 0.005 0.012 GIRe 90

350 0.011 0.200 100
5500 0.0090 0.030 0.1 TRAP 20
1320 0.005 0.012 eIRe 90

F REnn5
KM RETRIEVE DIVERTED FLOWS FROM D22
DR [;228

PAGE 11

KK DR22
KM RDUTE D225 TO BROADWAY
RK 5280 0.005b 0.01b TRAP 40 O.Oi

C042KK
Ki'!
He

COMBINE FLOWS AT BROADWAY

KK [043
KM COMBINE FLOWS AT POWER ROAD AND BROADWAY
HC 2

KK DIV43S
KM DIVERT FLDWS IN EXCESS OF 90· STORM DRAIN
DT D43S
D1 0 bOO 1200 3000
DQ 0 0 bOO 2400

1)43B
pIVERT FLOWS IN EXCESS OF 110 [FS INTO REG. BASIN

3

KK
K!'I
KO
DT
D1
DU

DBAS2
o
o

110
o

250 :moo
140 2890

KK R43
KH RDUTE FLOWS FROM POWER ROAD TO 64TH STREET
HK 2b40 0.006b 0.016 TRAP 12.0 1.5



LINE

456

457
458
459
460
461
462

463
464
465

466
• '7'tb,

46B

469
470
47!

47?

475
476
4
~~

if

478
479
480

4B1
482
483

484
485
4Bb
487
4BB
489
490

491
492
493

494.
495
496

HEC-l INPUT PAGE 12

ID.....•. 1. 11. til.". 2 I 3..•... 1.4 .....• I 5 I". b......• 7 t B.•..... 9.. I.' .10

KK SUB44

KM LOCAL RUNOFF mBHDilDWi1Y
SA 0.48
LS 85.4
U" 230 0.007 0.200 100f;.

RK 2640 0.011 0.016 (). 044 TRAP 40 0.01
RK 7900 0.006 0.016 TRAP 60 0.01

KK RE!i24S
KM RETRIEVE FLOWS DIVERTED FROM D24S
DR D245

KK RD24
KI1 ROUTE D245 FLOWS TO BROADWAY
HK 5280 0.006 0.016 TRAP 40 0.01

KK [044
KM CDMSIME FLOWS W 64TH STREET
He 2

KK C045
KM CDMBmE FLOWS AT BROADwAY AND 64TH STREET
He ')

.:.

KK D45
KM DIVERT FLOWS INTO RESIDUAL DETENTIDN BASIN
KD 3
!iT D45B
DI 0 250 440 3000
DQ 0 ,., 190 2750Ii

KK R45
KM ROUTE FLOWS TO RECKER ROAD
RK ·2640 0.0066 0.016 H:AP 12.0 1.5

KK SUB48
KM LOCAL RUNOFF TO RECKER ROHD
BA 0.52
LS B6
UK 150 0.007 0.200 100
RK 2640 0,007 O.Olb 0.04 TRAP 40 0.01
RK 5280 0.007 0.016 TRAP bO 0.01

KK C049
KM COMBINE FLOWS AT RECKER AND BROHDWAY
HC 2

KK R49
KM ROUTE FLOWS FROM RECKER TO·R.W.C.D.
RK 3200 0.00b6 O.Olb TRAP 12.0 1.5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

...._----------------------------------_..._----



rD ••••••• 1.•.•.•. 2•.••.•. 3.•••.•• 4••.•••. 5...•••. b••••••. 7.•••••. B.•.•••. 9•••••. 10

KK BUBSO
KK LOCAL RUNOFF TG R.W.C.D. AND BROADWAY
M 1.0
LB 85.6
UK 110 0.005 0.200 !OO
HK 5280 0.0056 O.fH6 o ? TRAP 40 0.01
RK 3200 0.OOb6 0.016 TRAP 12.0 • r

1. ,J

HEC-i mpUT

KK RED30S
KM RETRIEVE DIVERTED HYDROGRAPH FROM D30S
DR D305

PAGE 13

0.01
3.0

40 0.01

40
120

TRAP

TRAP
TRAP

100
0.20

0.200
0.070
0.025

COMBINE FLOWS IN BROADWAY AT R.W.C.D.
2

C052

R52
ROUTE FLOWS FROM BROADWAY TO FREEWAY ALONG R.W.C.D.

5700 0.0004 0.025 TRAP 120 3.0

84.9
110 0.005

7300 0.006
8870 0.0004

RE130
BASIN FOR 50-YEAR RETENTION BASIN

1.0 STOR 0.0
0 "r b1 67 75 78£,J

0 1.3 2.6 or • 3.b 3.7"01

0 0 0 275 BOO 925

SUB54
LOCAL RUNOFF TO R.W.Ln. AT FREEWAY (LEISURE WORLD)

1.56

COSO
COMBINE FLOWS IN SUS50

KK

KK RD30
KM ROUTE FLOWS FROK D305
RK 5280 0.0056 0.016

HC

KK
KM
He

KM COMBINE FLOWS IN R.W.C.D. AT BROADWAY
He 2

;'''nf.

KM
Sll
LS
UK
RK
RK

KK
KM
RS
SV
SE
SQ

KK

KK COb2
. KK COMBINE FLOWS IN R.W.C.D. U/S OF FREEWAY

HC 2

I
LINE

I
I.r."-1
~1i

I
49B
499
500
501

I 502
503

I 504
505
SOb

I 507
508
509

I 510
511

I
512

513
514

I 515

516

I
517
518

I
519
520
521

I 522
523
524

I
525
526
527
5211

I C?Q
,J~.

530
I 531

I 532
533
534

I 535
536

I 537

I
I



DIVERT FLOWS IN EXCESS iF 72" STDRM DRAIN CAPACITY

m.••..•. 1. 2 3 4 5 6 7 a 9 Hi

PASE 14 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

5

5

120
72

267h
3000480

15h
324c

BU
110 0.005 o 'F! 100....v

52ao \;.004 0.026 0.12 TRAP
3650 0.0064 0.012 CIRe

2
COMBiNE FLOWS AT SOUTHERN AND 72ND STREET

D5b

COSh

D57

COMBINE FLOW AT 72NDAND SOUTHERN

R57

DIVERT FLOWS IN EXCESS DF bb" STuRM DRAIN CAPACITY

RD3B
ROUTE FLOWS TD SOUTHERN THROUGH SUB56

8000 0.0049 0.026 TRAP 120

D41S

C057

Dt"7~.l,w

.., -:'U1r, 600 3000v ;,t.v

0 iJ ?Q() 1 2630~\.iu

RD41
ROUTE 041S FLOWS TO SOUTHERN IN 72MD STREET

5280 0.004 0.016 TRAP 40 0.01

ROUTE FLOWS FROM 72ND ST. TO POHERROAD
2200 0.0075 0.012 eIRe bb

fiR

KK SUB56
Ki'I LOCAL RUNOFF TO SOUTHERN AND 72ND
BA 1.1 S'
LS
UK
RK
RK

RiC RET385
KM RETRIEVE DIVERTED FLOWS FROM D3as

KM
RK

DI
Dr

DO

HEC-l INPUT

KIC RET41S
KM RETRIEVE FLOWS DIVERTED FROM D415
DF:

KK
KM
HC

Kl'l
RK

KK RET43S
KM RETRIEVE DIVERTED FLOWS FROM D435
DR D435

KK
KM
DT
DI
Dj;!

551

556

56i

550

552

549

564

557
558

548

r;"
":04

546
5.17

554

539
538

540
541
542
543
544

560

563

571

565
566
567

573
574
575

568
569
570

LI~JE

57b
577
578



HEC-1 WPUT PAGE 15

!DI .1 2 3".1 4 5 6 ,7 , •;, .·8 9 I 1(;

KK RD43
KM ROUTE DIVERTED FLOWS TO POWER AND SOUTHERN
HK 6bOO 0.003 0.035 TRAP 200 10

66
200TRAP

CIRe

84.7
110 0.005 0.200 100

6600 0.003 0.035 o j'j

2200 0.0075 0.012

KK SUS5S
KM LOCAL RUNOFF TO POWER ROAD AND SOUTHERN
SA 0.38
LS
Uy

RK
HK

KK C05S
KM COMBINE FLOWS IN SUB5S
HC 2

KK CD59
KM COMBINE FLOWS IN POWER ROAD

KM DIVERT FLOWS IN EXCESS OF 72" STORM DRAIN CAPACITY
TIT DS9g
Di
DQ

{}

o
331

o
6ao
349

3000
2669

i<K R59
KM ROUTE FLOWS FROM PD~ER ROAD TO R.~.C.D.

HK 6500 0.0054 -0.012 eIRe 72

KK COb4
KM COMBINE FLOWS IN R.W.C.D. AT SOUTHERN
HC 2

f:K Rb4
KM ROUTE R.W.C.D. FLOWS TO FREEWAY
RK 3170 0.0004 0.025 TRAP 120 3.0

83.B
350 O.OOb 0.200 100

1600 0.008 0.035 0.03 TRAP 2 4
3200 0.004 0.01b TRAP 10 4-

KK SUB6b
KM LOCAL RUNOFF TO FREEWAY AND 72ND STREET
BA 0.31
lS
UK
RK
RK

KK RET5bS
KM RETRIEVE DIVERTED HYDROERAPH.FROM D5bS
DR DSbS



LINE IJ). i. 2 3 4 5 6 7 8 9••.• .. 10

656 KK DIVSUP
657 KI'l DIVERT FLOWS INTO PEAK DIVERSION BASINS IN SR360 R.O.W.
6S8 KO 3
659 DT 5UPBAS
bbO 01 0 1500 3000
661 DU 0 0 1500

HEC-l INPUT

622 KK COb6
623 KM COMBINE FLOWS AT FREEWAY AND 72ND STREET
624 He 2

PAGE 16 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-

4

3

3.0

2

2

12
11

11

TRAP

TRAP
TRAP

84.3

ROUTE FLOWS TO FREEWAY
1600 0.008 0.035

300 ,0.007 o l'j,•• 100.~V

1600 v.OOB 0.030 0.02
'17-;:') O.()(i4 0.016.:. • ..JV

ROUTE D595 FLOWS TO FREEWAY
1600 0.008 0.030 TRAP

KK !lli56

KH ROUTE DIvERTED FLOWS TO FREEWAY
RK ~ 160e O.OOB 0.035 TRAP

KK

RK

KM RDUTE FLOWS IN FREEWAY TO paWER ROAD
RK 2400 0.004 O~Olb TRAP 10

LS
UK
RllI"

KI'l
ilK

619

.62i

CGMBINEFLOWS IN FREEWAY AT 72ND
631 KK C067

6'iQ

630

620

634

637 KK SUBb8

625 KK RET57S
626 KM RETRIEVE DIVERTED FLOWS FROM D575
627 DR D57S

b47 KK RD59

633

648
649

636
635

638 K~ LOCAL RUNOFF TO PDWER ROAD
639 SA 1.19
640
641
642
643

644 KK RET59S
645 KM RETRIEVE DIVERTED HYDROBRA?H FROH 1)595
b46 DR 0595

650 rv. CObB
651 KM COMBmE FLOW IN SUBbB
652 HC 2

653 KK [069
654 KK COMBINE FLOWS AT FREEWAY AND POWER ROAD
655 He 2



Ill. 1. 2 3 4.•••... 5...... •b 7 8 9 10

KK Rblf
KM ROUTE FLOWS FROM POWER ROAD TO R.W.C.D. IN FREEWAY
RK 5280 0.0015 0.01b TRAP 12.0 2.0

HEC-1 H4PUT PAGE 17

3
2

-4

4

10
12

42

2
42

140 3.0

CIRe

TRAP
CIRC

100
0.04

420 3000
373 2953

0.200
0.040
0.012

47
o

76.3
1300 0.002 0.050 100
2640 0.003 0.035 0.11 TRAP
5280 (i,0015 0.016 TRAP

aO.3
87(1 0.006 ~1.20() 100

2500 O.V020 0.040 o r.. TRAP ;.,
.!}"t '-

6200 0.0050 0.012 eIRe 42

R72
ROUTE FLOWS TO R.W.C.D.

3200 0.0050 0.Oi2

75
870 0.006

2500 0.0020
3200 0.0050

SUB74
LOCAL RUNOFF TO R.W.C.D. AND BASELINE

0.51

He

KK R71
KM ROUTE R.W.C.D. FLOWS TO BASELINE
RK 1600 0.0003 0.025 TRAP

KK SUBn
KM LOCAL RUNOFF TO POWER AND BASELINE
BA G.bi

RK
Ri(

KM COMBINE FLOWS IN R.W.C.D. AND FREEWAY
KK Cn7i

KK C070
KM COMBINE FLOWS AT R.W.C.D. IN FREEWAY CHANNEL
He 2

n: SUB70
KM LOCAL RUNOFF TO R.W.LD. M~D FREEWAY
SA 0.42
LS

rn
DQ

KK D72
KM DIVERT FLOWS IN EXCE5S DF 42" STORM DRAIN
DT n72S

KK
KM
R"·;.

KK
KM
SA
LS
UK
RK
RK

. t r
1..0

UK

I
LINE

I
662

I
663
664

665

I bbb
667
bbB

I 669
670
671

I 672
b73
674

I 67=.

b76

I
677

b78
67S'

I 690

681

I 682
683
bB4
bor

I
v,J

6Sb
bB?

I 6aB
689
690

I
691
692

b93

I 694
695

I b9b
b97
b9B

I
699
700
701
702

I
I
I



LINE ID 1. 2 3 4 5 6 7 B 9 10

HEC-l WPUT PASE 18 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

3.0

r.
.!-

36

40 0.01
36

140

CIRC

TRAP
eIRe

COMBINE FLOWS AT R.W.C.D. IN BASELINE

CONBINEFLDWS IN R.W.C.D. U/5DF GUADALUPE

7'".'!

r;:i"'. v.OOb 0.025 100..,;v

1000 0.005 'i r,ryt: 0.005 TRAPU ....h .. ..J

61)70 0.0003 0.025 TRAP

R75
ROUTE FLOWS FROM BASELINE TO GUADALUPE

6070 0.0003 Oa025 TRAP 140

CD75
COMBINE FLOWS IN R.W,C.D, AT BASELINE

LOCAL RUNOFF TO GUADALUPE IN R. W. C. D,
0.29

r;"Y
o·~

iOO 0.010 0.200 100
1300 0.007 0.025 0.02 TRAP 4" 0.01·v

3150 0.0065 0.012 ClRC 24

84.1
1600 0.0075 0.200 100
8300 0.008 0.082 0.15
2130 0.0065 0.012

SUB76

lilt'

U:"

KM
HC

KK
KM
HC

LS

KK
UM
fl. ••

8f•
M

KK SUB7S
KM LOCAL RUNOFF TO 0.75 HI WEST OF ELLSWORTH
BA 0.14
LS
UK

KK R7B
K~ ROUTE FLOWS TO HAWES
RK 2130 0.0065 0.012

~~K D7B
KM DIVERT FLOWS IN EXCESS OF 24" STORM DRAIN CAPACITY
DT DiBS
01 0 20 250 3000
fiQ 0 0 230 2980

KK SUBBO
KM LOCAL RUNDFF TO HAWES
BA 0.86
LS
UK
RK
RK

703 KK C074
704

708

712

705

716

713
714
715

.,:"', ....
I.!-.!-

717
718

709
710
711

723

720

724

"7'1'"\
f~L..

727 RK
728 RK

,.-,t:
I.!-,J

726

70b
707

721

7'T7
.,,)..)

736

737

734
735

719 KK CD7b

729
730
731

739
740
741
742
743



HEC-l INPUT PASE 19

ID••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5••,••••• 6••••••• 7••••••• B••••••• if •••••• 10

RETRIEVE DIVERTED HYDR06RAPH FRON D36S
036SDR

KK RET3bS
KM

KK RD36
KN ROUTE FLOWS D3bS TO SOUTHERN
HK 5280 0.0070 0.016 TRAP 15 1.5

KK
KN
He

COBO
COMBINE FLOWS AT HAWES

~.

L

KK
KM
He

CDBl
COMBINE FLOWS AT HAWES AND SOUTHERN

2

"ifjl",

Kfi
DT
DI
l}Q

DBl
DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY

D81S
o 67 490 3000

423 2933

n:
KI1
HK

[.r.'r,c:

ROUTE FLG~S FROM HAWES TO SOSSAMAN CHANNEL
4000 0.0065 0.012 CIRC 60

KK
KM
BA

BUBe2
LOCAL RUNOFF TO SOSSAMAN CHANNEL AND SOUTHERN

0.43
LS
UK
RK
RK

B5.1
110 0.005 0.200 100

2600 0.0038 0.016 O~05 TRAP 40 0.01
4000 0.0065 0.f}12 CIRe 60

KK COB2
KM COMBINE FLOWS AT SOSSAMAN CHANNEL AND SOUTHERN
HC 2

KK
KK
RK

R82
ROUTE FLOWS FROM SOUTHERN TO FREEWAY

2200 0.0045 0.030 TRAP 1.5

SUB84
LOCAL RUNOFF TO HAWES AND THE FREEWAY

KK
KM
SA
lS
UK
RIC
RK

0.35
86.2

500 0.010
3000 0.0087
5280 0.004

0.200
0.040
UHb

100
0.05 TRAP

TRAP
2.0
5.0

4.0
4.0



LINE IDa ..•.•• 1•.•.... 2.••.•••. 3•.••... 4.••.••. 5•• ·.••.. b.•.•.•. 7 B.•••••. 9.. , .•• 10

HEC-l INPUT

784 KK RET78S
785 KM RETRIEVE DIEVERTED HYDROBRAPH FROM D78S
786 DR D78S

PAGE 20 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

,1 (;.....

O.vi40

2.0

"l~ 2B.. I

3.b l' 7
'oJ ..

200 24070()i)

ROUTE FLOlilS FROM HAwES Tij SDSSAMAN [;HANf~EL

0.004 0.01b TRAP 28

o

2

WBif
COMBINE FLOWS AT HAWES

RDUTE D81S FLOWS TO FREEWAY
3100 OcOOb1 v.01b TRAP

COMBINE FLOWS AT SOSSAMAN IN FREEWAY
2

[;DBb

2

86.2
150 0.005 0.200 100

31f}() 0.0061 D.D!b 0.035 TRAP 40 0.01
4350 0.004 O.Olb TRAP 28 4

COB7
COMBINE FLOWS IN SOSSAMAN AT FREEWAY

BU8S6
LOCRL RUNDFF TO SOSSAMAN CHANNEL AND FREEWAY

0.46

RETBb
BASIN FOR 50 YEAR RETENTION

1 STuR 0
D 7 17.5
o 1.3 2.6

KK DR7B
Kr. ROUTE 07BS FLOWS TO FREEWAY
RK 3000 0.0087 0.040 TRAP

KK
KM
HC

RK

KK R85
Kli
fW 5280

KM
BA
LS

KK
KM
RS
SV
BE
sa

KK
KM
HC

KM
HC

iv?; , ....

798

7%
lti
!!-il

787
788
789

805

801 He 2

803

790
791

809 U~~

799 KK C083

8es

793 KK RETBIS
794 KM RETRIEvE DIVERTED HYDROSRAPH FROM D8iS
795 DR 081S

800 KM CDMBINE FLDWS AT HAwES

802

810 RK
811 RK

813
814

B06
807

822
823

821

818
81'i
820



HEC-l INPUT

lDt 1. "" 2, ,.3 ,4 '.• .5..•.. '. 16 7 I • t B 9...•.. '1 0

KK R8i
KM ROUTE FLOWS FROM FREEWAY TO BASELINE
RK 3800 0.0040 0.030 TRAP 50 3.0

PAGE 21

75
967 0.0065 0.200 100

2300 0.0087 0.040 0.13 TRAP
4200 0.006 0.012 CIRC

KK SUESS
KM LOCAL RUNOFF TO HAWES AND BASELINE
SA 0.53
LS
UK
RK
RK

2
30

4

KK DB8
KM DIVERT FLOWS IN EXCESS OF 30· STORM DRAIN CAPACITY
DT DSBS
III

o
22
o

440 30(1)
4tH 2978

KK

RK

KK
KM
BA
LS
Ur.:
RK
HK

F~88

ROUTE FLOWS FROM HAWES TO SOSSAMAN CHANNEL
5000 0.006 0.012 CiRC 42

SUB90
LOCAL RUNOFF TO SOSSAMAN CHANNEL

G.47
86.3

967 0.0065 0.200 HiO
2300~ 0.0037 0.040 0.13 TRAP 2 4

5000 0.006 o ';1? eIRe 42• v", ....

KK CD%
KM ·COMBINE FLOWS AT SOSSAMAN IN BASELINE
He 2

KK C091
KM COMBINE FLOWS IN SOSSAMAN AT BASELINE
HC 2

KK R91
KM ROUTE FLOWS IN SOSSAMAN TO GUADALUPE
RK 5300 0.03& 0.030 TRAP 50 3.0

KK SUB92
1(11 LOCAL TO GUADALUPE
SA 1.0
LS aLb
UK 1750 0.005 0.200 100
RK 4950 0.0051 0.040 0.072 TRAP 2.0 4.0
HK 5280 0.0055 0.012 CIRC 3b



LINE ID i. 2...•••. 3 4 5 6 7.•.•.•. 8 9.••••• 10

PAGE 22 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I'
I
I
-

4.02.0TRAP

3000
2947

420
"TL"f
·•.iuf

800 3000
690 2890

53

110
o

COMBINE FLOWS AT GUADALUPE AND HAWES

LDCAL RUNOFF TO SDSSAMAN CHANNEL AND GUADALUPE

COMBINE FLOWS INSGSSAMAN AT GUADRLUPE

2

2

o
[\

RETRIEVE DIVERTED HYDRuBRAPH FROM D88S
D88S

BO.1
930 0.005 0.200 100

4950 0. 0051 0.02B 0.09 TRAP 21
5280 0.0045 0.012 eIRe 48

DIVERT FLOWS IN EXCESS OF 36" STORM DRAIN CAPACITY
Dns

C094
COMBINE FLOWS AT SDSSAMAN AND EUADALUPE

CD95

ROUTE FLOWS FROM HAWES TO SOSSAMAN CHANNEL
5280 0.0045 0.012 CIRe 48

DIVERT FLOWS IN EXCESS OF 4S· STORM DRAIN CAPACITY
D945

SUB94

3
EUABIiS

0 330 500 3000
0 0 170 2670

KK C092

KK RDBS
KM ROUTE D88S TO 6AUDALUPE
RK 5280 0.0051 0.040

RK

KM
He

KM
DR

P'
KM
DT
Dl
DQ

KK
KI!
W'

KK
KM
DT
DI
OQ

KM
HC

B7i
872

07"1
'.Ji{

873

87b

880

866
867

879

874
875

883

8bB
869
870

831

882

8B9

Hb5 KK RETB8S

HEC-l WHiT

878

835 LS
886 UK
m ~ 2
888 flf:

890
891

892
893
894
B95
896

897
898
89'1

900 KK DIVEUA
901 KM DIVERT FLOWS INTO REGIONAL BASIN AT EUADALUPE AND SOSSAMAN
902 KO
903 DT
904 DI
905 DII



HEC-l INPUT

ID.• , ..... 1'.•.•••.• 2.•.•••.'3 ••••• ,', 4.•.• •..• •5. I'•••• • b...•.. .-7••.•.• loB'., .••••• 9~. i ...... 10

KK R95
KM ROUTE FLOWS FROM SOSSAMAN TO R.W.C.D. ALONG 6UADAlUPE
RK 5280 0.0048 0.016 TRAP 15.0 1.5

PAGE 23

SUB9b
LOCAL RUNOFF TO POWER AND GUADALUPE

1.04

KK
KM
BII
LS
UK
HK
HK

75
1750 0.006
5000 0.005
5280 0.0048

0.200
0.040
0.016

100
0.07 TRAP

TRAP
2

15.0
4

1.5

KK [096
KM COMBINE FLO~S IN GUADALUPE AT POWER
He 2

KK RET72
KK RETRIEVE DIVERTED HYDROSRAPH FROM D72S
IIr,1m D72S

DR72
ROUTE 0725 FLOWS TO GUADALUPE CHANNEL

5280 0.0022 0.035 TRAP ...
f.

"v.i....\,

KM
He

KK
KM
KO
11,-·
n1..

CD97
COMBINE FLOWS AT POWER AND 6UADALUPECHANNEL

~,

f.

C09B
COMBINE FLOWS IN R.W.C.D. AT GUADALUPE

3
2

ROUTE R.~.C.D. FLOWS FRDM GUADALUPE TO ELLIOT
KK
KM
KO
RK

R9B

3
5250 0.0003 0.0270 TRAP 140 3.0

0.82
86.5

150 0.005 0.200 100
3400 0.0088 0.016 0.12 TRAP 40 0.01
5280 0.0023 O.Olb TRAP '1< 1.5Lv

KK 9UB100
KM LDCAL RUNOFF TO ELLSWORTH HND APACHE TRAIL
PQ 10
PW 1
PI
PW
EA
LS
UK
RK
RK



HEC-l INPUT

ID••.'." •. -1 .•••••• 2•• I _ ••• 3." .••• ,4.1.;.. a .5.•.•.•• 6.• 1 •••• 7.• I' ~' •• 8••:~." ,,9~:'1l • •• 10
I
I
I
I
I
1
I,
I
I
I
1
1
1
I
I
I
I
1
I

PAGE 24

Bb.3

DIVERT FLDWS IN EXCESS OF 48" STORM DRAIN CAPACITY

85.3
150 0.005 0.200 100

2800 0.007 0.025 0.05 TRAP 20 2
5280 0.006 0.012 CIRe 66

83
1000 OIOiO 0.200 100
2750 0.018 0.040 0.05 TRAP "1r~ ;~

£.'v'.v

5280 0.0064 0.012 j"\lr·r 48wl:lv

DI06

150 0.005 0;200 100
2500 0.005 0.016 0.05 TRAP 40.0
5650 0.0071 0.035 IRAP 15

DIObS
0 116 250 3000
0 I) 134 2884

CDI02
COMBINE FLOWS AT BROADWAY AND ELLSWORTH

ilK

KK
KM
DT
III
DQ

, C
L"

UK

KK BUB10B
KM LOCAL RUNOFF TO SOUTHERN AMO ELLSWORTH
BA 0.45

KK RIOb
KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH
RK 5280 O.OOb 0.012 eIRC 66

RK

LS
UK
RK
RK

UK

KK cm04
Pi COMB WE FLOWS IN ELLSIWRTHAT SOUTHERN
HC 2

KK SUB104
KM LOCAL RUNOFF TO 0.b7 HI SO. OF BROADWAY
EA 0.55

LS

KK SU810b
KM LDCAL RUNOFF TO CRISMON AND BASELINE
Bli 1.0

KK RI02
KM ROUTE FLOWS FROM BROADWAY TO SOUTHERN
RK 5280 0.0023 0.016 TRAP 25.0 1.5

KK
KM
HC

KK SU!l102
KM LOCAL RUNOFF TO ELLSWORTH AT BROADWAY
BA 0.18
LS 87.2
UK 150 0.005 0.200 100
RK 1000 0.004 0.020 0.02 TRAP 40 0.01
RK 5280 0.0066 0.012 CIRC 42

976

970
971
972

981

975
974

982
983
984

977

9BO

973

985
9ab
987
9118
%9
990

978
979

991

967
9tH
969

9bO
961
962
963
%4

965
966

954
955
95b

957
958
959

947
948
949
950
951
952
953

LINE

...._------------------------_...__.-



HEC-l INPUT PASE 25

ID ••••..• 1. •.•••• 2••••••• 3••••••• 4••••••• 5••••••• 6••••••• 7••••••• 8••.•••• If•••••• 10

KK CO JOB
KM COMBINE FLOWS IN SOUTHERN AVE
HC 2

D108S
0 220 440 3000
0 0 220 2780DQ

KK D108
KM DIVERT FLOWS IN EXCESS OF 66" STORM DRAIN CAPACITY
DT

KK CDi09
KM COMBINE FLOWS IN ELLSWORTH CHANNEL AT SOUTHERN
He 2

KK R109
KM ROUTE FLOWS FROM SOUTHERN TDFREEWAY
RK 2300 0.0022 0.016 TRAP 25 1.5

'/f.' 5ilBll0l\.,

KM LOCAL RUNOFF TO FREEWAY AT CRISMON
Btl l\ "'0;

Va Ii

LS 85
UK 1250 0.010 0,200 100
HK 2300 v, ODS' 0.040 0.015 TRAP 2.0 4 {i

RK 10360 0.004 0.016 TRAP 10.0 2.0

KK RETl06
KM RETRIEVE DIVERTED HYDROGRAPH FROM SDUTHERN
DR D106S

~,[" RDI06'0.
K!'! ROUTE DIObS FLOWS TO FREEWAY
HK 2300 0.009 0.014 TRAP 2.0 U;

KK COllO
KM COMBINE FLOWS AT CRISMON IN FREEWAY
HC 2

KK RHO
KM ROUTE FLOWS FROM CRISMON TO ELLSWORTH
!iK 5280 0.004 O.Olb TRAP 16 "l.

KK RET lOB
KM RETRIEVE &IVERTED HYDRD6RiiPH FROM D10BS
DR DIOaS

KK RD106
KK ROUTE FLOWS DIVERTED FROM D10BS TO FREEWAY
RK 2500 0.007 0.040 TRAP 2.0 4.0



HE[-1 INPUT

ID .. "" 1 2. ".•... 3.1.1 •. 1 ••-4 a- •••• 5 b. •.• I .. ,-·7· •••••• 18 91 •••.. 10

fT DIVELB
KM DIVERT FLOwS INTO RES. BASIN AT SR3bOAMD ELLSWDRTH

I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 26

4.0

1 t:;
J.";

4.0
2.{\

2.0
16.0

TRAP 25.0

500 3Ci 1)0
250 27501)

LDCAL RUNOFF TO SIGNAL BUTTE AND BASELINE

ROUTE FLu~S FROM FREEWAY TO BASELINE

o

83
1000 0.008 0.200 100
3200 0.012 0.040 0.046 TRAP 2.0
5280 0.005 0.012 CIRC 42

R113

83
1250 0.010 0.200 100
2500 0.007 0.040 0.05 TRAP
5280 0.004 0.Oi6 TRAP

[0112
COMBINE FLOWS IN FREEWAY

CUi 13
COMBINE FLOWS IN ELLSWORTH CHANNEL AT tREEWAY

UK
HK
RK

lS

KM
BA

RK 3190 0.0022 O.Olb

KK SUB114

'lL·"
!\r.

V,M

Dr ELBBAS
DI

He

KK
KM
HC

RK
UK

RK

I r·...~

KK SUB112
KM LOCAL RUNOFF TO FREEWAY AT ELLSWORTH
SA 0.47

KK CDill
KM COMBINE FLOWS IN FREEWAY CHANNEL
He 2

1043

1047
1048

1050
1051

1049

1053
1054
1055

1056
1057
1058
1059
lObO
1061
1062

1052

i04b

1044
1045

1041

1039

1042

i033

1040

1032
1031

1034
1035
1036
1037
1038

LINE

D114
DIVERT FLOWS IN EXCESS OF 42' STORM DRAIN CAPACITY

Dt14S

R114
ROUTE.FLOWS FROM SIGNAL BUTTE TO CRISMON ALONG BASELINE

5280 0.005 0.012 eIRC 54

10b3
10&4
1065
1066
1067

lObS
10b9
1070

KK
KM
DT
DI
fiQ

KK
KM
RK

o
74
o

220 3000
14b 292b

I
I
I
I
I
I

....._--------------------_..__.-



HEC-l INPUT
D1\r"1""" ")j
I Hot ';"1

ID ...•••. 1. •••.•. 2••.•••. 3 4 5••••••. 6.•..•.. 7.•.•.•• il 9.•.••• 10

83
500 v.OnE; 0.200 100

3600 0.Oi2 0.040 0.058 TRAP
5280 0.005 u.Oi2 CIRe

KK SUB116
KM LOCAL RUNOFF TO CRISMON AND BASELINE
SA 0.58
LS
UK
RK
fit.:

2.0
54

4.0

KK
tiM
H"it,

C0116
COMBINE FLOWS AT CRISMON IN BASELINE

2

3000
2844244

D116
DIVERT FLOWS IN EXCESS OF 54" STORM DRAIN CAPACITY

DUbS
I)

KI'i
DT
DJ

KK

KK
KM
RK

Rllt
ROUTE FLOWS FROM CRISMON TO ELLSWORTH ALONG BASELINE

6300 0.0067 0.012 eIRe 60

KK SUSH8
KM LOCAL RUNOFF TO ELLSWORTH
Btl 0.62
LS
UK
RK
RK

500 O. OW 0.2;)0 100
3000 0.0087 0.040 0.050
b30(J 0.0067 0.012

TRAP
eIRC

2.0
60

..
't. i}

KK COlia
COMBINE FLOWS AT ELLSwORTH IN B?SELINE

KK
KM
DT
DI
DQ

Dl1B
DIVERT FLOWS IN EXCESS OF 60" STORM DRAIN CAPACITY

D11SS
o 238 7bO 3000
o 0 522 2762

KK
KM
HC

CUil?
COMBINE FLD~S IN ELLSWORTH CHANNEL HT BASELINE

2

KK
KM
RK

R119
ROUTE FLOWS FROM BASELINE TO GUADALUPE IN ELLSWORTH CHANNEL

5280 0.0026 0.01b TRAP 15.0 1.5

KK 5UB120
KM LOCAL RUNOFF TO U/S OF CAP OVERCHUTES
DA O.SB
LS 83
UK 350 0.010 0.200 100
RK 3400 0.0147 0.04 0.040 TRAP 2.0 4.0



He 2

HEC-l INPUT

KK SUB124
KM LOCAL RUNOFF TO GUADALUPE AND SIGNAL BUTTE

ID•••.••• 1. •••••. 2..•..•. 3 4 5 6 7 8..••.•. 9 10 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PilEE 28

4.0

3,0

2.0

5.0TRAP

83

83
750 0.008 0.200 100

4100 0.0061 0.040 0.1 TRAP 2.0
5280 O.OOb 0.012 eIRe .,~.

[.:.

750 O.OOB 0.20 100
3500 0.0086 0.040 0.05 TRAP 2.0 4.0
5BOO 0.0086 0.035 TRAP 5.0 3.0

LOCAL RUNOFF TO MERIDIAN AND GUADALUPE
i).71

KK C0125
KM COMBINE FLOW AT SIGNAL BUiTE IN GUADALUPE
He 2

KK RD114
KM ROUTE D1145 FLOW TO GUADALUPE
HK 5280 0.006 0.040 TRAP

KK REi1H
KM RETRIEVE DIVERTED HYDRDGRAPH FROM D114S
DR D1145

KK CU124
KK COMBINE FLOt:! IN GUilDALUPE AT SIGNilL BUTTE
He 2

KK D125
KM DIVERT FLOWS IN EXCESS OF 72" STORK DRAIN CAPACITY
DT D125S
01 0 3bO 570 3000
D~ 0 I) 210 2640

KK COl22
KM COMBINE FLOWS AT MERIDIAN AND GUADALUPE

KK R122
KM ROUTE FLOWS FROM MERIDIAN TO SIGNAL BUTTE ALONG GUADALUPE
RK 52BO O.OOt 0.012 eIRe 72

UK
Ri<
RK

KK 5UB122
KM
Bli
LS

n: R120
KM ROUTE FLOWS FROM SUB120 TO MERIDIAN AND GUADALUPE
HK 5BOO 0.0086 0.035 TRAP 5.0 3.0

RY 3900 0.0005 0.035

1130
1131

ii37
1138

i133

1132

1136

1140
1141
1142

1134
1135

1139

1149
'1150
1151

1152
1153
1154
1155
1156

1146
1147
1148

i143
1144
1145

1128

1123
1124
1125
1126

1120
1121
1, ~,...

lL.L.

1116

1118
1i19

LINE



HEC-l iNPUT PAGE 29

ID••••••. 1. •••••. 2••••.•• 3••••••. 4••••..• 5.•.•••. 6••.•••• 7.•••..• 8..••.•• 9•..•.• 10

KK RD125
KM ROUTE FLOWS FROM SIGNAL BUTTE TO CRISMON
RK 5280 0.006 0.012 ClRC 78

83
1100 0.007 0.200 100
3000 0.0083 0.040 0.040 TRAP
5280 0.006 0.012 eIRe

KK SUB12b
KM LOCAL RUNOFF TO CRISMON AND GUADALUPE
SA 1.0
lS
UK
RK
RK

2.0
7Q.w

4.0

KM
He

KK C0126
COMBINE FLOwS IN GUADALUPE AT CRISMON

KK RET11b
KM RETRIEVE DIVERTED HYDROGRAPH FROM D11bS
DR DllbS

v¥ RDllb
KM ROUTE DllbS FLOWS TO GUADALUPE
RK 5280 0.008 0.040 TRAP

KK
KM
He

C0l2i
COMBI~E FLOWS IN CRISMON IN GUADALUPE

2

2553
3000780447

D127
DIVERT FLOWS IN EXCESS OF 78' STORM DRAIN

Dms
o
[)

K
•

.1\

KM
DT
fiI
fiQ

KK
KM
HK

R127
ROUTE FLOWS FROM CRISMON TO ELLSWORTH ALONG GUADALUPE

5280 0.005 0.012 eIRC 84

KK 5UB128
KM LDCAL RUNOF TO ELLSWORTH AND GUADALUPE

74.7
1500 V.OO5 0.200 100
4500 0.o()b7 0.035 0.37 TRAP 2.0 3.0

5280 0.005 0.012 CIRC 84

SA 1.0
LS
UK
RK
RK

KK C0128
KM COMBINE FLOWS IN GUADALUPE AT ELSWORTH
HC 2



KK RE12S'

H£[;-1 INPUT

I·D •... a.l •• 1 2., •• ,. 3.•.• IS .4 5••.•.• .b...... •7••.•••. 8.•.•••• 9 10

KK D129
KM DIVERT FLOWS IN EXCESS OF 84' STORM DRAIN CAPACITY

I
I
I
I
I

I
I

I
I
I
I
I
I
I
I
I
I
I

PAGE 30

4.0

3.0

bb
2.0

2.0

TRAP
CIRC

TRAP 2.0
TRAP 10.0

100
0.06

BOO 3000
338 2538

0.200
0.040
0.012

462
o
"Ii

. ~.

l .. l.

2

83
7'30 0.008

4100 0.006
5280 0.006

iF
1500 0.009 0.200 100

4800 0.009 0.040 0.06
5000 0.0045 0.035

C0132
COMBINE FLOW AT ELLIOT AND SIGNAL BUTTE

KK
KK
HC

SA
L~

UK
RK
RK

KK SUB132
·KM LOCAL RUNOFF TO SIGNAL BUTTE AND ELLIOT

DT ni29S

UK

KK R130
KM ROUTE FLOwS FRDK MERIDIAN TO SIGNAL BUTTE ALONS ELLIOT
RK 5280 O.OOb 0.012 eIRe 6b

KK SUB130
KM LOCAL RUNOFF TO MERIDIAN
BA 2.0
LS

KM ROUTE FLOWS FROM GUADALUPE TD ELLIuT IN ELLSWORTH CHANNEL
RK 5280 0.0022 0.016 TRAP 26.0 1.5

KK [;OE129
KM COMBINE FLOWS IN ELLSWORTH CHANNEL AT GUADALUPE
w· 2

D1
DR

KK C0129
KM COMBINE FLOWS IN GUADALUPE AT ELLSWORTH
He 2

KK RDllS
KM ROUTE Di1BS FLOWS TO GUADALUPE
RK 5280 0.0067 0.035 TRAP

n: RET1tS
KM RETRIEvE DIVERTED HYDRDGRAPH FRDM Dli8S
DR DUBS

1218
1219

1217

1207

1211
1212
1213

1224
1"''''.i.1.,J

1234
1235
1236

1221
1222

1220

i21b

1226

1227
1228
1229
1230
1231
1232
1233

1208
1209
1210

1206

1200

1203
12(;4
1205

i fr,-;
.I. .. 1 /

1201
1202

1198
1199

LINE

I



HEC-l INPUT

rDa 1 2 1.13 I 4·, .. II 5 , ,., , 16 71" 8 91" •••• 1(1

KK RET125
KM RETRIEVE DIVERTED HYDROGRAPH FROM D1255
DR D1255

PASE 31

n: RD12S
KM ROUTE D125S FLOWS TO ELLIOT
RK 5280 0.0038 0.035 TRAP 2.0 4.0

KK CD133
KM COMBINE FLOWS AT 5ISN~L BUTTE AT ELLIOT
HC 2

KK D133
KM DIVERT FLO~S IN EXCESS OF b6" STORM DRAIN CAPACITY
DT D1335
D1 0 295 460 3000
DQ 0 0 165 2705

KK R133
KX ROUTE FLO~S FROM SIGNAL BUTTE TO CRISMON
RK 5280 0.0050 0.012 CIRC 78

f(K SUB134
KM LOCAL RUNOFF TO ELLIOT AT CRISNON
BA i. (I

LS 83
UK
RK

750 0.008 0.200 100
4500 0.008 0.040 0.05 TRAP
5280 0.0050 0.012 eIRe

2.0 4.0

KK COi34
KM COMBINE FLO~S AT CRISMON AND ELLIOT
He 2

KK RET127
KM RETREIVE DIVERTED HYDR06RAPH FROM GUADALUPE
DR D127S

KK RDl27
KM ROUTE DIVERTED FLOWS FROM D1275 TO ELLIOT
RK 5280 0.008 0.040 TRAP 2.0 4.0

KK CU135
KM COMBINE FLOWS AT CRISMON AND ELLIOT
He 2

KK D135
KH DIVERT FLOWS IN EXCESS OF 781 STORM DRAIN CAPACITY
DT D1355
D1 0 40B 720 3000
DD 0 0 312 2592



K\;' D137
KM DIVERT FLOWS IN EXCESS OF 84" STORM DRAIN CAPACITY

ID.•...•. 1. 2••••••• 3 4••••••• 5 6••••••• 7 8 9•••••• 10

KK R13B
KM ROUTE FLOWS FROM ELLSWORTH TO HAWES ALONG ELLIOT
RK 5280 0.0025 0.016 TRAP 18.0 1.5

He 2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 32

4.0

3000
295B

84
42

no 3000
420 2500

42
o

500

COMBINE FLOWS IN ELLIOT AT ELLSWORTH
2

o

83
750 0.008 0.200 100

4500 0.008 0.040 0.05 TRAP 2.0
52ao 0.0050 0.012 CIRe 84

KM
KO 3
DT aBBAS
DI 0
Db! 0

KK DIVELS
DIVERT FLOWS iNTO ELLSWORTH REGIONAL BASIN

KK COE137
KM
HC

Dl
DQ

DT D1375

KK C0137
KM COMB WE FLOWS AT ELL! OT AND ELLSWORTH
HC 2

KK RD129
KM ROUTE D1295 FLOWS TO ELLIOT
RK 5280 0.004 0.035 TRAP

HEC-l INPUT

n: RET129
KM RETRIEVE DIVERTED HYDROGRAPH FROM GUADALUPE
DR D1295

KKC0136
KM COMBINE FLOWS AT ELLIOT AND ELLSWORTH

RK

KK R135
KM ROUTE FLOWS FROM CRiSMON TO ELLS~nRTH

RK 52BO 0.0050 0.012 eIRe B4

1305
nOb
1307

1291

1297
1298
1299

i2q2
12~'3

1308
1309
1310
13il
ni2
1313

1296

12fj'4
1295

1302
1303
1304

1288
1289
1290

130'0

1314
1315
1316

1301

1281
1282
1283
1284
1285
128b
12B7

12BO

1278
1279

LINE



ID••.••• ,1s •••••• 2•• ,a ••• 3••••••• 4••••.• ~5••••••• b•• , •.•• 7.•.•.•. 8•..•... 9....•. 10

KK R141
KM ROUTE FLOWS FROM HAWES TO SOSSAMAN
ilK 5280 0.0023 0.016 TRAP 25.0

KK REInS
KM RETRIEVE DIVERTED HYDROGRAPH FROM 6UADALUPE
DR Dns

KK SUB140
KM LOCAL RUNOFF TO HAWES AND ELLIOT
BA 1.0
lS 83
UK 750 0.008 0.200 100
RK 4500 0.008 0.040 0.05 TRAP 2.0
RK 5280 0.0025 O.Olb TRAP 18.0

PAGE 33

4.0

! '0
.i. • ...;

4.0
• '0
i ..)

4.0

U)
1.5

2.0

2.0

22
750 O.OOB O.2ijO l fi {i

4500 0.008 0.040 0.02 TRAP 2.0
5280 0.0025 v.Olb TRAP '"1t: ,.

i.,J,!)

C0141
COMBINE FLOWS AT HAWES AND ELLIOT

XI:: C0143
KM COMBINE FLOWS AT POWER
HC 2

KK RD94
KM ROUTE D945 FLOWS TO ELLIOT
HK 5280 0.004 0.035 TRAP

KK RET94
KM RETRIEVE DIVERTED FLOWS D948
DR 094S

Cui42

HEC-l INPUT

KM CDMBINE FLOWS AT SDSSAMAM IN ELLIOT
He 2

KK SUB142
KM LOCAL RUNOFF TO SOSSAMAN AND ELLIDT
Bi\ 1.0
LS
UK
flK
HK

KK RDn
KM ROUTE D92S FLOWS TO ELLIOT
RK 5280 0.004 0.035 TRAP

KK
KI1
HC

KK e0140
KM COMBINE FLOWS AT HAWES AND ELLIOT
HC 2

I
LINE

I 1317
1318

I 1319
1320
1321

I 1322
1323

I
1324
1~"''0.Jl.<J

1326
I

I
i7'"\'
J...).l.l

1~ ...n.,)l.O

1329

I 1330
1331
1332

I 1333
-177$
1.J.J1t

I
1335

1336
1337

I 1338

177
"• ..1..17

I 1340
1341
ol:7.1",
l..l'll.

I
1343
1344
1345

I 1346
1347
1348

I 1349
1350
1351

I 1352
'''<;7l.Jv.J

I
of7rJl'
i.J<J't

i"'''<;... .,)~ ...

I
1356
1357

I
I



HEC-l INPUT

ID.s ••.•• l .••.••• 2••••••• 3.•.• ~.-~4~ •••••. 5.•••••• b,.~ ••••7•••.•• ~8.i .•.•. 9.• ·~ .•• 10

KK C014S
KM COMBINE FLOWS IN R.W.C.D. AT ELLIOT
He 2

KK RD133
KM ROUTE FLOWS TO CRISMON IN CHANNEl W SO. ELLIOT ROW
RK 5280 0.0043 0.035 TRAP 25.0 2.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 34

• 'I
't.~

1.5

1.5

RIH35
ROUTE FLOWS TO ELLSWORTH IN SO ELLIOT ROW CHANNEL

5280 0.0043 0.035 TRAP 25.0 2.0

C0135
COMBINE FLOWS IN 50. ELLIOT ROW CHANNEL

RETRIEVE 01355 FLOWS
D1355

KK
KM
RK

KK
KM
He

KK RET135
Ki'i
DR

KK R145
KM ROUTE R.W.C.D. FLO~S FROM ELLIOT TO WARNER
RK 6030 0.0003 0.025 TRAP 150.0 3.0

KK REI 133
K~ RETRIEVE D1335 FLOWS
DR Di33S

KK R143

KK ROUTE FLOWS FROM SOSSAMAN TO R.W.C.D.
RK 3700 0.0021 0.016 IRAP 35.0

KK SUB144
KM LOCAL RUNOFF TO R;W.C.D. AND ELLIOT
BA 0.75
LS 75
UK 1250 0.006 0.200 100
RK 5000 0.0036 0.040 0.050 TRAP 2.0
RK 3700 0.0021 0.016 TRAP 35.0

KK C0144
KM COMBINE FLOWS AT R.W.C.D. IN ELLIOT
HC ~.

L.

KK DIVELL
KM DIVERT FLOWS IN EXCESS OF R.W.C;n CAP. INTO REB. BASIN
KO 3
DT ElLBflS
DI 0 250 1150 3000
DQ /) /) 900 2750

1379

13BO
13Bl

1392
1393
1394

1395
1396
1397

1389
1390
1391

1386
13B7
13B8

1383
1384
1385

1373

1377
1378

1371
1""1?• ..l.~

1374
1375
1376

LINE

136B
1369
1370

1361
1362
1363
1364
13b5
1366
1367

1356
1359
1360



He

HEC-l INPUT

ID 1. 2.•••.•. 3 4 5 6 7 8 9 10

eOi47
COMBINE FLOWS AT HAWES IN WARNER

PASE 35

4.0
4.0

2.0 4.0
72

SliMS
0 250 2500 300C1

0 0 2250 2750

KK SUB147
KM LOCAL RUNOFF TO HAWES AND WARNER
SA 1.0
LS 82
U"- 750 0.008 0.200 iOOt,

ilK 4500 0.008 0.040 0.05 TRAP
RK 5280 0.004 011012 LIRe

KK SUB148
K/'I LOCAL RUNOFF TO ELLSWORTH AND WARNER
SA 2.66
lS B3
UK 1500 0.007 0.200 100
RIC 1500 0.0067 0.040 0.02 TRAP 2.0
RK BOOO 0.0053 0.035 TRAP 5.0

KK DIVSM
KM DIVERT FLOW INTO REGIONAL BASIN AT 6.1'1. AND ELLIOT
KG 3
DT
D1
DQ

KK RET137
Kr. RETRIEVE D137S FLOWS
DR DmS

KK RD137
KM ROUTE FLOWS TO WARNER AND HAWES
Hi:: 7000 0.0046 0.035 TRAP 10.0 4.0

KK CDD137
KM COMBINE FLOW IN ELLIOT SO ROW CHANNEL
HC 2

KK R148
KM ROUTE FLOWS FROM ELLSWORTH AND HAWES
RIC 5280 0.004 0.012 CIRC 72

KK C0148
KM COMBINE FLOWS AT HAWES AND WARNER
HC 2

KK D14B
KM DIVERT FLOWS IN EXCESS OF 72" STORM DRAIN CAPACITY
DT D14BS
Dl 0 301 bOO 3000
DQ 0 0 299 2699

I
WIE

I
139a

I 1399
1400

I
1401
1402
14C(S

I 1404
1405
1406

I
1407
HOB
1409

I 1'410
1411
1412

I 1413
1414
LiHo::'
1~1,j

I 1416
1417
141B

I 1419

1420

I
1421
1422

1423

I 1424
1425
1426

I
1427
1428
1429

I 1430
1431
1432

I 1433
1434

I
1435

1436
1437

I 1438
1439
1440

I
I



HEC-l WPUT

ID. a I •••• 1 .: ,2 .•..... 3 4.•.•... 5 6 , 7 8...•... 9 ,',10

KK R150
KM ROUTE FLOWS FROM SOSSAMAN TO R.W.C.D.
RK 3700 0.0047 0.012 eIRe 84

KK Cii152
KM COMBINE FLOWS AT R.W.C.D. AT WARNER
He 2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAGE 36

800 3000
417 2617o

383

COMBINE FLOWS AT SOSSAMAN IN WARNER

o

2

..,
i.

250 0;007 0.200 100
5000 0.0043 0.040 0.05 TRAP VI
3700 0.0047 0.016 CHiC B4

D1S0

C0153
COMBINE FLOWS IN R.W.C.D. AT WARNER

KK R149
KM ROUTE FLOWS FROM HAWES TO SOSSAMAN
RK 5280 0.0048 0.012 TRiiP 78

KK SUB150
KM LOCAL RUNOFF TO SOSSAMAN
BA 1.0
LS 80
UK 750 0.008 0.200 100
RK 4500 0.007 0.040 0.05 TRAP 2.0 4.0
RI:: 5280 0.0048 0.012 CIRe 78

KK
Hi
He

KK
KM
DT
DI
Du

KK 5UB152
KM LOCIIL RUNOFF TO R.W.C.D. liT WARNER
BA 0.70
LS 78
UK
HK 4.0
HK

KK DIVWAR
KM DIVERT FLOWS IN EXCESS OF R.W.C.D. CIlP. AT WARNER
KD 3
DT WARBflS
DI 0 225 1000 3000
DQ 0 0 775 2175

1(1<

KK
HC

LINE

1441
1442
1443

1451
1452

1444
1445
1446
1447
1448
1449
1450

1454
1455
1456
1457
1458

1459
1460
1461

1469
1470
1471

1462
1463
1464
1465
1466
1467
14bB

1472
1473
1474
1475
1476
1477

1478
1479
1480



HEC-l H1PUT

ID .. " 1...•... 2, 3 4 5...•... 6.•..•. ,··7, .. II' .B 9 10

PAGE 37

KK R153
KM ROUTE R.W.C.D. FLOWS TO BUS15S
flK 2200 0.0003 0.025 TRAP 170.0

KK SUB154
k'M LOCAL RUNOFF TO HAWES, .. I.

BA 0.49
LS 83
UK 1100 0.006 0.200 100
RK 2000 0.005 0.040 0.05 TRAP 2.0

RK 5BOO 0.0043 0.035 TRAP 10.0

3.0

4.0
4.0

KK RET14B
KM RETRIEVE DIVERTED FLOWS FROM D14BS
DR D14BS

KK RD14B
KK ROUTt D148S FLOWS ALONS SOSSAMAN TO SO OF WARNER
HK 2000 0.005 0.040 TRAP 2.0 4.0

KK CD154
KM COMBINE FLOWS AT HAWES
!if;

KK Ri54
KM ROUTE FLOWS FROM HAWES TO SOSSAMAN
RK 5400 0.0043 0.035 TRAP 10.0 4,0

83
1100 0.006 0.200 100
3000 0.005 0.040 0.05 TRAP 2.0
54UO 0.0043 0.035 TRAP 10.0

KK C015b
KM COMBINE FLOW AT SOSSAMAN
He 2

KK RET150
KM RETRIEVE DIVERTED FLOWS D1505
DR ni50S

KK RD150
KM ROUTE D150S FLOWS TO SO OF WARNER ALONG SOSSAMAN
RK 3000 0.005 0.040 TRAP 2.0 4.0

KK C0151
KM COMBINE FLOWS AT SOSSAMAN
HC 2



ID•..•.•. 1••••••• 2••••••• 3••.•••• 4••••••. 5.•.••••6••••••. 7••••••. 8••••••• 9•..••• 10

KK R159
KM ROUTE R.W.C.D. FLOWS TO RAY ROAD
RK 3600 0.0003 0.025 TRAP 170.0 3.0

KK SUBlbO
KM LOCAL RUNOFF TO R.W.C.D. AT RAY
Bil 1.55
LS 83
UK 250 0.004 (1.200 100
HK 14000 0.0045 0.040 0.20 TRAP 2.0 4.0
RK 3600 0.0003 0.025 TRAP 170.0 3.0

KK RI57
KM ROUTE FLOWS FROM SOSSAMAN TO R.W.e.u.
RK 3800 0.0043 0.035 TRAP 10.0 4.0

KK 5UB158
KM LOCAL RUNOFF TO R.W.C.D. AT SO OF WARNER
BA 0.70
LS 7B
u~· 1100 0.006 0.200 100
RK 1500 0.005 0.040 0.05 TRAP 2.0 4.0
RK 3800 0.0043 0.035 TRAP 10.0 4.0

HEC-l INPUT I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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INTO BASIN ABOVE RAY RD.

3000850
425o

425

~,

L

~.

L

2

C0158
COMBINE FLOWS IN CHANNEL SO OF WARNER AT R.W.C.D.

CfJi59
COMBINE FLOWS IN R.W.C.D. SO OF WARNER

CD160
COMBINE FLOWS IN R.W.C.D. AT RAY ROAD

KM

fiQ

zz

KK

He

KM

KK DIVIlRR
KM DIVERT FLO~S IN EXCESS OF R.W.C.D.
KD 3
DT ARRHAS

()

KK

KK
KM
He

He

D1

i535

1532

LINE

1525
1526

1531

1555
i55b

1541
1542
1543

1554

i~?""'1
l,"~1

1528
1529

1544

1536
1537
1538
1539
1540

1534

1522
1523
1524

1557

1547
1548
1549
1550
1551
1552
1553

u;.!C'
. l.)'r-J

1546



PEAK FLOW TIME MAXIMUM AVERAGE FLOW
LCFSl (HRl 6-HR 24-HR 72-HR 29. 75-HR

170. 12.25 (CHi) 67. 17. 13. 13.
mCHESl .310 .310 .310 .310
(IlC-Fn 33. . 33. 33. 33.

IT

DI

DQ

tit

tttHt

MiNUTES IN COMPUTATION INTERVAL
STARTHJG DAT~

STARTINS TIME
120 NUMBER OF HYDROGRAPH ORDINATES

iit

tit

.00 150.00 300.00 3000.00

.00 .00 150.00 2850.00

15
1 0

O(}uO

HYDROGRAPH AT STATION D228

DIVERSION HYDR06RAPH RBASl

CUMULATIVE AREA = 2.01 SQ HI

ttt

tu

INFLOW

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDRGGRAPH PLOT SCALE

SUPERSTITIDN FREEWAY - HULTI- FRREQUENCT ANALYSIS (EMFI0)
'EXISTING CONDITION - MC KELLIPS TO RAY ROAD
MARCH 1987 - 100-YEAR RAINFALL AND 10-YEAR PIPE SYSTEM

NDDATE 2 () ENDING DATE
NDTIHE 0545 ENDING TI~E

COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 29.75 HOURS

OUTPUT CONTROL VARIABLES
IPRNT b PRINT CONTROL
IPLOT () PLOT CONTROL
QSCAL O. HYDRDSRAPH PLOT SCALE

HYDRDSRAPH TIME DATA
Ni'lIN
IDAT~

!TIME
NQ

DIVERSION
ISTHD RBASl DIVERSION HYDROSRAPH IDENTIFICATION

nii
FLOOD HYDROGRAPH PACKAGE HEC-l lIBM XT 512K VERSION} -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENSINEERiNG CENTER, 609 SECOND STREET, DAVIS, CA. 95616
Uti

DIVERTED FLOW

ENGLISH UfHTS

tit

itt

DT

5 10

I
I
I
I
I
I
I
I
I
I 235 KG

I
I
I
I
I
I
I
I
I



INFLOW .00 110.00 250.00 3000.00

CUMULATIVE AREA = 2.01 S9 MI

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROSRAPH PLOT SCALE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

29.
.38B
71.

29.75-HR
aa.

1.172
21b.

29. 75-HR

29.75-HR
45.

1.030
110.

680.00 3000.00

350.00 2670.00

lii

m Ut

MAXIMUM AVERAGE FLOW
24-HR 72-HR

109. BB.
1.172 L 172
21b. 216.

NAXIMUM AVERAGE FLOW
24-HR 72-HR

36. 29.
.38B .3aB
71. 71.

b-HR
275.
.742
137.

b-HF:
144.
.388
~,

Ii..

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR
135. 56. 45.
.623 1.030 1.030
67. 110. 110.

D2BB DIVERSION HYDR06RAPH IDENTIFICATION

DBAS2 DIVERSION HYDR06RAPH IDENTIFICATION

.00 .00

.00 330.00

Hi

HYDROGRAPH AT STATION D2B

DIVERSION HYDROGRA?H D2BB

CUMULATIVE AREA = 3.45 SQ MI

CUMULATIVE AREA = 3.45 SQ HI

(CFSI
!INCHES)

(AC-FTl

(CFS)
(INCHES)

!AC-FT)

DIVERSION
ISTAD

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLDT 0 PLOT CONTROL
QSCAL O. HYDRDGRAPH PLOT SCALE

(HRi
TIME

i2.75

TIME
(HRl

12.25

TIME
(HR)

12.25 ICFS)
(INCHES)
(AC-fT)

DT DIVERSION
I3TI\D

DI INFLOW

DIt DIVERTED FLOW

449 KO

IlT

Hi

III

PEAK FLOW
(CFSI

330.

PEAK FLOW
{CFSi

757.

281 KO

PEAK FLOW
ICFS)

150.



PEAK FLOW TIME MAxIMUM AVERAGE FLOW
(CFSl (HRl b-HR 24-HR 72-HR 29.75-HR

436. 12.50 (CFS) 39. 10. a. 8.
CINCHES) .104 .104 .104 .i04

IAC-Fn 19. 19. 19. 19.

CUMULATIVE AREA = 3.48 Sli MI

fiQ DIVERTED FLOW .00 .00 140.00 2890.00

iU

Hi iH Hi tii iii

DIVERSION HYfiRDBRAPH DB!\S2

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFSI (HRl 6-HR 24-HR 72-HR 29. 75-HR

490. 12.25 fCFSl 234. 59. 48. 48.
<INCHESl .726 .736 .736 .736

IAC-Hl I1b. 118. l1a. 118.

!U

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT (; PLOT CONTROL
QSCAL O. HYDRG5RAPH PLOT SCALE

.758
1 ~··':l.

29. 75-HR
49.

MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR
110. 61. 49.
.341 .75B .758
55. 121. 121 ..

iU

D45B DIVERSION HYDROSR!\PH iDEUTIFlCATIDN

.00 .00 190.00 2750.00

.00 250.00 440.00 3000.00

HYDRD6RAPH AT STATION' D43B

CUMULATIVE AREA = 3.00 SQ I'll

ICFS)
<INCHESl

(AC-FT)

Ht

DIVERSION HYDR06RAPH D45B

CUMULATIVE AREA = 3.00 SQ Ml

HYDROGRAPH AT STATION D45

INFLOW

DIVERSION
ISfAD

TIME
(HR)

12.00

DIVERTED FLOW

Hi

DT

tH

III

ttl

477 KO

PEAK FLOW
(CFS)

110.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



PEAK FLOW WIE MAXIMUM AVERAGE FLOW
(CFS) (Hili 6-HR 24-HR 72:-HR 29. 75-HR
1152. 12.50 (CFE) 110. 27. 22. .')0";

..1..

(INCHES) .bBI .b81 .b81 .681
(AC-fT) 54. 54. 54. 54.

DT DIVERSION
I ISTAD SUPBAS DIVERSION HYDR06RAPH IDENTIFICATION

DI INFLOW .00 IS0e.OO 3000.00

Db! DIVERTED FLOW .00 .00 1500.00

W

Hi Ht tit Hi W

DIVERSION HYDROGRAPH SllPBAS

DIVERSiON
ISTAD GUABAS DIVERSIm~ HYDR06RAPH IDENTIFICATION

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

29.75-HR
lOb.

3.2:57
2b1.

29. 75-HR
66.

.873
162.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

131. lOb.
3.257 3.257
261. 261.

MAXIMUM· AVERAGE FLOW
6-HR 24~HR 72-HR
170. 82.66.
.454 .873 .873
B4. 162. 162.

b-HR
459.

2.845
228.

HYDROBRAPH AT STATION DIVSUP

CUMULATIVE AREA = 1.50 59 HI

(CFS)
mCHES)
tAC-H)

OUTPUT CONTROL ~ARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROSRHPH PLDT SCALE

tit

CUMULATIVE AREA = 1.50 SQ MI

CUMULATIVE AREA = 3.48 SUMI

INFLOW .00 330.00 soo.eo 3000.00

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
USCAL O. HYDROSRAPH PLOT SCALE

TIME
(HRl

12.50

TIME
(HR)

12.25 ICFS)
mCHES)

!AC-FT)

DI

Hi

OT

902 KO

PEi'iK FLOW
(CFS)
1500.

lI58 KO

PEAK FLOW
(CFS)

250.



Ht

Ht

TIME MAXIMUM AVERAGE FLOW
iHRI b-HR 24-HR 72-HR

13.00 (CFS) 291. 73. ~l:i.J ••

(INCHES) ~... ,521 .521• .J<;1

(flC-FTi 144. 144. 144.

CUMULATIVE AREA = 5.20 59 !'iI

144.

59•
.521

29 .. 75-HR

2670.00170.00

8UABAS

.00

iti

DIVERSION HYDR08RAPH

Hi

DIVERTED FLOW .00I DQ

I
I

PEAK FLOW

I
(CFSI
1080.

I
I
I PEAK FLOW

(CFSI

HYDROSRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDR06RAPH ROUTING DATA

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROSRAPH PLOT SCALE

I

29.75-HR
799.

1.394
1%4.

29.75-HR
i21.

1.076
299.

Ui

tU

MAXIMUM AVERAGE FLOW
24-HR 72-HR
990. 799.

1.394 1.394
1964. 1964.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

151. 121.
i.076 1.076
299. 299.

ttt

6-HR
326.
.582
162.

b-HR
2603.

.916
1291.

HYDROSRAPH AT STATION C098

CUHULATIVE AREA = 26.43 59 HI

CUMULATIVE AREA = 5.20 SQ MI

fCFS)
\INCHES)

iAC-FTl

(CFS)
(INCHES)

(AC-FTi

Hi

HYDR06RAPH AT STATION DIVGUA

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAl O. HYDR06RAPH PLOT SCALE

TIME
CHR)

13.25

Wit
(HRI

12.25

Ui

330.

934 KO

PEAK FLOW
(CFS}
48b1.

931 HC

930 KG

I
I
I
I
I
I
I
I
I
I
I
I



DT DIVERSION
ISTAD ELBBAS DIVERSION HYDROSRAPH IDENTIFICATION

D1 INFLOW .00 250.00 500.00 3000.00

DQ DIVERTED FLOW .00 .00 250.00 2750.00

ut

935 RK KINEMATIC WAVE STREAM ROUTING
L 5250. CHANNEL LEN6TH
S .0003 SLOPE
N .027 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 140.00 BOTTOM WIDTH DR DIAMETER
Z 3.00 SIDE SLOPE

Ht

KINEMATIC STREAM ROUTING USED FOR THIS REACH

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

29.75-HR
10Q.

1.090
246. c

29.75-HR
790•

1.379
1944.

iit

MAXIMUM AVERAGE FLOW
24-HR 72-HR
124. 100.

1.090 1.090
246. 246.

tU

246.

b-HR
497.

1.090

MAXI~UM AVERAGE FLOW
b-HR 24-HR 72-HR

2575. 980. 790.
.906 1.379 1.379

1277. 1944. 1944.

DIVERS10NHYDROGRAPH ELBBAS

CUMULATIVE AREA = 4.2459M1

(CFSl
(INCHES)

IAC-FTl

iii

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLDT· CONTROL
QSCAL O. HYDROBRAPH PLOT SCALE

CUMULATIVE AREA = 26.43 SQ HI

TIME
(HRl

12.50

TIME
IHfD

13.50 ICFSl
(iNCHES)

lfiC-FTI

HYDROSRAPH AT STATION

Ut

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN) DX IFTl
.0433 1.61b 7.50 2625.00

iU

Hi

PEAK FLOW
(CF5)
2272.

PEAK FLOW
(CFS)
4861.

1049 KO



PEAK FLDW TIME MAmlUl'I AVERASE FLOW
(CFS) (H1l) b-HR 24-HR ]2-HR

4" 12.00 (CFS) ., ~'1 ".
l.. 'I •• vl.. ,0.

(INCHES) .025 .075 .075
lAC-H) 21. 63. 63.

fiQ

DI

DT

1. 103
937,

tit

29. 75-HR
26.

.075
63.

in

29.75-HR

Ht

iU

42.00 295B.00

84.00 3000.00

MAXIMUM AVERASEFLDW
24-HR 72-HR
473. 381.

1.103 1.103
937. 937.

.00

42.00

itt

b-HR
1206.

.704
598.

.00

.00

ELLBAS DIVERSION HYDR06RAPH IDENTIFICATION

ELSBAS DIVERSION HYDROSRAPH IDENTIFICATION

HYDROSRAPH AT STATION DIVELS

DIVERSION HYDROSRAPH ELSBAS

CUMULATIVE AREA = 15.93 SQ i'lI

CUMULATIVE AREA = 15.93 SQ ~1

(CFS)
(INCHES)

lAC-Hi

OUTPUT CONTROL VARIABLES
IPRUT 3 PRINT CONTROL
IPLOT 0 PLOT CDNTROL
QSCAL O. HYDROSRAPH PLOT SCALE

DIVERSION
ISTAD

INFLOW

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDR06RAPH PLOT SCALE

DIVERSION
ISTAD

TIME
(HIl)

13.00

DIVERTED FLOW

ttt

PEAK FLOW
([FS)
140B.

11310 KG

I
1
1
I
1
I
I
I
I
I
I
11373 KO

I
I
I



PEAK FLOW TIME MAXIMUM AVERAGE FLOW "
(CFSI lHRI b-HR 24-HR 72-HR 29. 75-HR

8B5. 13.25 (CFSI 332. B3. 67. 67.
(INCHES) .lb5 .lb5 .lb5 .165

(AC-H) 165. 165. 165. 165.

CUMULATIVE AREA = 13.b8 SQ !'II

tii Ht m ut iU

HYDRD6RAPH AT STATION DIVELL

PEAK flOW WIE MAXIMUM AVERAGE FLOW
(CFSI (HR) b-HR 24-HR 72-HR 29.75-HR

250. 12.50 (CFS) 244. 113. 92. 92.
(INCHES) .121 n?, .226 .226.L~o

UiC-FT) 121. 225. ")")1:' 'j?C"
J..~~s ~~.J.

CUMULATIVE AREA = 13.63 SQ iH

DIVERSION HYDROGRAPH ELLBAS

DUTPUT CONTRDL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLDT CONTROL
QSCAL O. HYDRDGRAPH PLOT SCALE

DIVERSION HYDRD6RAPH 6MBAS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

iii

29.7S-HR
116.
.000
284.

.00 SQ MI

.00 2250.00 2750.00

250.00 2500.00 3000.00

MAXIMUM AVERABE FLOW
6-HR 24-HR 72-HR
573_ 143. lIb.
.000 .000 .000
284. 284. 284.

iU

iii

0'1• I)

.00

6MBAS DIVERSION HYDROSRAPH IDENTIFICATIGN

.00 .00 900.00 2750.00

.00 250.00 1150.00 3000.00

CUMULATIVE AREA =

(CFS)
(INCHES)

(AC-FT)

INflOW

INFLOW

DIVERSION
rsTAD

TiME
(HRl

13.00

DIVERTED FLOW

DIVERTED FLOW

Hi

iii

DI

DQ

01

DQ

DT

PEAK FLOW
(CFSI
2579.

140b K!J





DI INFLOW .00 425.00 850.00 3000.00

DQ DIVERTED FLOW .00 .00 425.00 2575.00

Ut

iit ttt iit tit Hi

DIVERSION HYDROGRAPH ARRBAS

PEAK FLOW TIME l'lAXIMUMAVERA6E FLOW
(CFS) (HRl b-HR 24-HR 72-HR 29. 75-HR
1275. 13.25 (eFS) 384. 96. 77. 77.

lINCHES) 1. B5S 1.85B 1.858 1.BS8
IAC-FT) 190. 190. 190. 190.

CUMULATIVE AREA = 1.92 SQ MI

it! iii iU iii Hi

HYDROGRAPH AT STATION IlIVARR

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) IHR) b-HR 24-HR 72-HR 29.75-HR

425. 12.75 (CFS) 330. 107. 8b. Bb.
(INCHES) 1.598 2.0b3 2.063 2.063

(AC-FT) 164. 211. 211. 211.

CUMULATIVE AREA = 1.92 59 I'll

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I





ROUTED TO fill 388. 14.75 290. 114. 92. 3.41 I
HYDROSRAPH AT SUB12 204. 13.00 87. 29. 24. ;61 .

2 COMBINED AT CD12 574. 13.00 372. 143. 116. 4.02 I
HYDROGRAPH AT SUB14 163. 12.50 42. 13. 11. .25

HYDR06RAPH AT RETD6S 322. 12.50 30. B. 6. .00 I
ROUTED TO ROb 305. 12.50 31. B. 6. .00

I2 COMBINED AT C014 469. 12.50 73. 21. 17. ?r
.~,J

DIVERSION TO IH4S 220. 12.50 34. 10. S. .25 I
HYDROSRAPH AT D14 24B. 12.50 39. 11. 9. ')r

...,J

ROUTED TO R14 ')1' 12.75 41. 12. 9. "r I... .,;. .1:.,,)

HYlJROSRAPH AT SUBlb 564. 12.25 95. 30. 24. .50

IROUTED TO BAS16 3. 25.75 3. " 1. .5CI 88.65 2b.50.!..

2 COMBINED AT C016 214. 12.75 43. 14. 11. .75 I
HYDROSRAPH AT RETDSS 534. 12.75 89. :')? 18. .00..~.
ROUTED TO RDB 464. 13.00 91. 1)\ lB. .OD I.;.. ......

2 COMBINED AT C017 675. 12.75 134. 36. "Ii .,r
.!. .. o/,J

ROUTED TO H17 623. 12.75 134. 36. ?r, .,r I~7. of.J

HYDROSRAPH AT SUBla 18B. 1" rr, 45. 14. 12. .28

I
",.,J\}

DIVERSION TO r'lBS pq i2.25 14. 4. 7 ".-,.,). • .. 0

HVDROERAPH AT DiB CQ 1'1 ')r 31- .. 9. .28 I.J .. ....,L.,) il.

ROUTED TO RlB rQ 12.5(1 <1 11. 9. .28.J .. -.1 ....

HYDROGRAPH AT SUB20 M6. 12.50 •r~ 49. "'Q .9B IL.J,). .,)"

2 COMBINED AT cmo 705. 12.50 184. 60. 48. 1.26

IDIVERSION TO D20S 504. 1" 'it; 59. 15. I') .",4 • .-w .. ..:.. .1.LO

HYDROGRAPH AT D20 201- 12.25 125. 45. 36. 1.2b I
ROUTED TO R20 201. i2.50 125. 45. 36. 1.26

HYDROGRAPH AT SUB22 435. 12.50 116. 77 30. .75 I.,), .
2 C!Jl'!BINED AT con 636. 12.50 241. 82. 66. 2.01

DIVERSION TO Dry')c 316. 12.25 39. 10. 8. 2.01 I.. ;:'0.1

HYDROGRAPH AT D22 320. P ')r 202. 72. 58. 2.01 I
..... .k,J

I







I
2 COMBINED AT C043 122b. 12.50 437. 144. 11b. 3.00

DIVERSION TO D435 b2b. 12.25 94. 24. 19. 3.00

I HYDROGRAPH AT DIV43S bOO. 12.25 343. 121. 97. 3.00

DIVERSION TO DBAS2 490. 12.00 234; 59. 48. 3.00

I HVDROGRAPH AT D43B 110. 12.00 110. bl. 49. 3.00

ROUTED TO R43 110. 12.25 110. b1. 49. 3.00

I HYDROSRAPH AT SUB44 433. 12.50 Bb. 27. 22. .4B

I HYDROSRAPH AT RED24S 161. 12.50 15. 4. 3. .00

ROUTED TO RD24 143. 12.50 14. 4. 3. .00

I 2 COMBINED AT [;044 57b. 12.50 100. 30. '11: .48...J.

2 COMBINED AT C045 68b. 12.50 209. 91. 74. 3.48

I DIVERSION TO D45B 436. 12.25 39. 10. a. 3.48

I
HYDROGRAPH AT D45 250. 12.25 170. 82. bb. 3.48

RDUTED TO R45 250. 12.50 170. S? bb. 3.48

I HYDROGRAPH AT SUB48 rei 12.25 99. 30. ?I: .52
.J.JL. ~.J •

2 COMBINED AT C049 789. 12.25 2b8. 112. 90. 4.00

I ROUTED TO R49 718. 1'j: r::J.' 268• 112. 90. 4.00•• ..IV

HYDROBRAPH AT SUBSO 1110. i ZO• I"Ir '07 ;:;;0 47. 1.00

I
.. i. .. ~.J lu. I ..,;we

HYDROGRAPH AT REE:30S 2(\1. 12.50 26. i.
I: or,..I.

I ROUTED TO RD30 IBO. 12.75 26. 7. I: .00.1.

2 COMBINED AT CD50 1119. 12.25 213~ 64. 1:'\ 1.00.J~.

I 2 CDMBrNED AT CD51 1827. 1" 'JI:" 480. i16. 142. 5.00... A.o.J

2 CDMBINED AT CD52 22&8. 12.50 1315. 498. 401. 13.73

I ROUTED TO R52 2270. 13.00 1291. 492. 397. 13.73

I
HYfJROGRAPH AT SUBS4 S6b. 13.00 237. ao. bS. 1.56

ROUTED TO REnO 258. 14.50 133. 49. 40. 1.56 3.07 14;50

I 2 COMBINED AT C062 tV,-: ...· 13.00 1404. 541. 43b. 15.28....IV.

HYDROGRAPH AT SUBS6 1036. 12.50 "j' bB. 1:1: 1.19"".0. J";.

I HYDROGRAPH AT RET3BS 519. t? ?c .'lb• 11 • 9. .00..... _,J

ROUTED Tn R03B 311. P 7" 45. 11. 9. .00

I
.. •• .J

I





2 COMBINED AT C06B 1062. 12.50 310. 91. IS. 1.1'1
<'

I 2 COMBINED AT C069 2652. 12.50 569. 159. 128. 1.50

I
DIVERSION TO SUPBAS 1152. 12.50 110. 27. 22. 1.50

HYDROGRAPH AT DIVSUP 1500. 12.50 459. 131. 106. 1.50

I ROUTED TO Rb9 1500. 12.75 465. 133. 107. 1.50

HYDROSRAPH AT SUB70 120. 12.75 48. lb. 13. .42

I 2 COMBINED AT C070 1620. 12.75 512. 149. 120. 1.92

2 COMBINED AT C07l 4197. 13.00 2083. 761. 614. 18.77

I ROUTED TO H71 4127. 13.00 2082. 760. 613. IB.77

HYDROGRAPH AT aUEn 188. n.oo 81.
,,~ 22. .61

I
i..!.

DIVERSION TO !mS 141. 12.25 39. 10. 8. .bl

I HYOROGRAPH AT D72 47. 12.25 43. lB. 14. .bl

ROUTED TO R72 47. 12.50 43. lB. 14. .bl

I HYDROGRAPH ilT SUB74 101. .., 1')1: 51. lB. 14• .51.1"' ... .J

2 COMB WED AT C074 148. i~ ?c- 94. ~. 29: 1.12

I
.. -.1._..1 ·")b •

2 COMBINED AT CD7S 4271. 13.00 2175. 795. 642. 19.90

I ROUTED TO R75 4244. 13.25 2123. 785. 633. 19.90

HYDlWSRAPH AT SUB7b b" f7 ")r 31. 11. 9. ")0
.I.. .l.J ...,J ..... i

I 2 COMBINED AT con 4306. 1"" ")r 215i. 7%. 642. 20.19.J ....J

HYDRDGRAPH AT SUB7a 71. 12.50 ,,") 7. 6. "i. ... ..i.at'

I DIVERSION TO Di8S 1:' 12.25 9. "
., ; .

.J1. ~. ~. al~

I HYDROSRAPH AT D7a 20. 12.25 14. r 4. .14.I.

ROUTED TO R7B 20. 12.50 14. I: 4• .14.I.

I HYDROSRAPH AT SUBSO 195. 14.00 117. 43. .,.:: .Eb.J",.

HYORG6RAPH AT RET36S 66B. 12.50 67. 17. 13. .00

I ROUTED TO RD36 568. 12.50 bS. 17. 14. .00

I
2 COMBINED AT COBO 596. 12.50 181. bOa 4S. .Bil

2 COMBINED AT COBI bIb. 12.50 195. b5. 52. 1.00

I DIVERSION TO fi81S 549. 12.25 129. ~? 2b. 1.00,J~.

HYDR06RAPH AT Dal 67. 12.25 67. """"
~. 1.00.J.J. .lb•

I
I





I HYDROSRAPH AT D92 53. 12.50 53. 27. 22. 1.00

ROUTED TO R92 I::"~ 12.75 53. 27. 22. 1.00
..I.).

I HVDROliRAPH AT SUB94 255. 13.25 123. 42. 34. .96

2 COMBINED AT C094 3013. 13.25 175. In 5b. 1.9b01.

I DIVERSION TO D94S 198. 12.50 bb. 17. 13. 1.96

I
HYDROSRAPH AT D94 110. 12.50 109. 53. 43. 1.%

2 COMBINED AT C095 1410. 13.00 b13. 223. IBO. 5.20

I DIVERSION TO SUABA5 lOBO. 12.25 291. 73- 59. 5.20

HYDROGRAPH AT DIVGUA 330. 12.25 326. 'I::"' I2i. " '1{1!.oil. ..I ...!}

I ROUTED TO R95 330. 12.75 324. 150. 1':)1 5.20....

HYDROSRAPH AT SUB9b 128. 14.50 91. <" 28. 1.04

I
..;~.

2 COMBINED AT C09b 458. 14.50 414. 185. 149. b.24

I HYDRDGRAPH AT REIn 141. 13.00 39. 10. a. Ofi

ROUTED TO DR72 131. 13.25 39. 10. a. .00

I 2 COMBINED AT C097 56b. 13.50 453. 195. 11::"~ 6.244,,,),'.

2 COMBH1ED AT CfJ98 4B61. 13.25 2603. 9'10. 799. 26.43

I ROUTED TO R98 4861. 13.50 2575. 980. 790. 26.43

I HYDROllRAPH AT SUB100 Qr.i 12.25 160. AQ a,·, .82
w70. 'I .• >tt".

HYDRGGRAPH AT 5U8102 216. ,,~ :"',1:" 36. l.i.
r, .18lL.LJ 7.

I 2 COMBINED AT CDi02 1112. i'1 ')" 196. 61. 49. 1.00,L,,:,._w

ROUTED TO RI02 987. 12.50 i98. bi. .n 1.00-'t7.

I HYDROGRAPH ilT SUBI04 551. 12.25 106. 33. :'H 'i"
~v. .~"

2 COi'lBrNED- AT CDlO4 1495. 12.50 304. 94. lb. . ""

I
). .....1

HYDR06RAPH ilT SUBI06 394. 12.75 ~C'~ 5i. 41. 1.00!.l.l.

I DIVERSION TO DI0b5 278. 12.25 b2. 15. ''j 1.00!~.

HYDROSRAPH AT DlOb I1b. 12.25 Q7 71::" 29. 1.00,.}. .;",J.

I ROUTED TO RlOb l1b. 12.50 93. 71::" '10 1.00.},J. .."
HYDROSRAPH IH SUBI0a 478. 12.25 84. 26. 21. ."

I
.'1..1

2 COMBINED AT CG108 I::"~7 12.25 In. 61. 49. l..45.II, •

I DIVERSION TO DI085 357. 12.25 30. 8. b. 1.45

I







2 COMBINED AT CO£129

ROUTED TO RE129

HVDROBRAPH Ai 5UB130

ROUTED TO R130

HVDROSRAPH AT 5U8132

2 COMBINED AT £0132

HYDROBRAPH AT RET125

ROUTED TO RDI25

2 COMBINED AT C0133

DIVERSION TO D1335

HYDR06RAPH AT D133

ROUTED TO RI33

HYDROSRAPH AT 8UB134

2 COMBINED AT C0134

HYDROSRAPH AT RETl21

ROUTED TO RD127

2 COMBINED AT CD135

DIVERSION TO D1358

HYDROGRAPH AT vi35

RDUTED TO R135

HYDRGGRAPH AT 8UB13b

2 COMBINED AT CD13b

HYDROGRAPH AT RET129

ROUTED TO RD129

2 COMBINED AT C0137

DIVERSION TO 01375

HYDROGRAPH AT 0137

2 COMBINED AT COE137

DIVERSION TO ElSBA5

HYDR06RAPH AT DrVElS

950. 12.15

950. 13.00

599. 13.25

593. 13.25

538. 12.75

1035. 13.00

1130. 12.75

1019. 13.00

2054. 13.00

1759. 12.25

295. 12.25

295. 12.50

448. 12.75

743. 12.75

441. 12.15

1119. 13.00

711. 12.25

408. 12.25

408. 12.5D

448. 12.75

aSh. 12.75

273. 12.75

246. 13.00

1055. 13.00

555. 12.25

500. 12.25

1450. 13.00

1408. 12.00

42. 12.00

813.

812.

295.

187.

480.

199.

198.

678.

414.

264.

263.

156.

41B.

100.

100.

518.

163.

15b~

509.

584.

146.

438.

1248.

1206.

332.

331.

100.

100.

61.

160.

50.

50.

210.

104.

lOb.

lOb.

50.

25.

25.

182.

41.

141.

141.

50.

<Q,..

210.

3b.

174.

505.

473.

.,,,
oj:".

267.

267.

80.

80.

49.

129.

40.

40.

169.

84.

Bb.

86.

41.

20.

20.

147.

33"

114.

j 14.

41.

155.

15.

170.

29.

140.

407.

381.

26.

10.73

10.73

2.00

2.00

1.20

3.20

.00

.00

3.20

3.20

3.20

3.20

1.. 00

4.20

.00

.00

4.20

4.20

4.20

.. l":."

~.iV

1.00

5.20

.00

.00

5.20

5.20

5.20

15.93

U:: Q7
.hJ •• ,;.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
ROUTED TO R13B 42. 13.25 42. 31. 25. 15.93

HYllROBRAPH AT SUB140 445. 12.75 155. 50. 4L 1.00

I 2 COMBINED AT [;0140 487. 12.75 197. 8? bb. Ib.93h'

HYDROGRAPH AT RETnS 214. 13.75 104. 2b. 21. .00

I ROUTED TO RD92 212. 14.00 103. 2b. 21. .00

2 COMBINED AT C0141 539. 13.00 299. lOB. 87. 16.93

I RGUTED TO R141 530. 13.00 297. 107. Bb. 16.93

I
HYDROBRAPH AT SUB142 390. 13.00 144. 48. 38. 1.00

J COMBINED AT C0142 920. 13.00 441. 155. 125. 17.93

I HYDROGRAPH AT RET94 198. 13.25 bb. 17. 13. .00

ROUTED TO RD94 192- 13.50 bb. 17. 13. .00

I " COMBINED AT C0143 iOb5. 13.00 507. 171. 138. 17.93
t.

ROUTED TO R143 1047. 13.25 506. 171. 138. ,., IF

I
lla ,..:J

HIfDHOBRAPH AT SUB144 113. 14.00 69. 2b. l"';! .75... 1,

I 2 COMBiNED AT CD144 1135. 13.25 574. 196. 158. lS.bB

DIVERSION TO ELLBAS 885. 12.50 7~" 83. 67. 18.68oJ:) ...

I HYDROGRAPH AT DIVELL 250. 12.50 244. 113. M:"', 18 .. 6B7';".

I
2 COi'lBiNED AT e0145 5111. 13.50 2813. 1093. B82. 45.11

ROUTED TD R145 5064. ,\': -rr 2769. f:y'7, ,·,;r, 45.11LJ.I...I LU ll. oeo.

I HYDRDGR??H AT RET133 l7r;Q 13.(i() 414. 104. 84. .00

RuUTED TO RD133 1733. 13.00 ! I ~ ; ,·~7 :.7 Oli)O't.,). .1)";. 'J..).

I HYDRGGRAPH AT RET135 "1' 13.00 f /7 41. 33. .00
I. L. 10";,

2 COMBINED AT C0135 2445. 13.00 576. 144. ,.. .00liti.

I ROUTED TO RDE5 22S·0. 13.25 574. i44. if' .00.Lb.

I
HYDROGRAPH AT RET137 555. 13.00 146. 36. 29. .00

2 COMBINED AT CDD137 2829. 13.00 719. 180. 145. .00

I DIVERSION TO GMBAS 2579. 12.50 r:","" 143. !!b. .00;J/,).

HYDROSRAPH AT DIVEM ~I:'f' 12.50 146. .,., 30. .00.t..Jv. .J" •

I RDUTED TO RD137 250. 14.00 145. 11 30. .00v' •

I
HYDROGRi\PH AT SUBi47 416. 12.. 75 149. 48. 39. 1.00

I





*if NORMAL END OF HEC-l itt

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

2 COMBINED AT C0158 1700. 13.25 714. 202. 163. 1.92

I}IVERSION TO ARRBA5 1275. 12.75 384. 9b. 77. 1.92

HVDROSRAPH AT DIVARR 4~·r 12.75 .330. 107. abo 1.92"-oJ.

2 COMBINED AT C0159 5550. 13.75 3260. 1295; 1045. ·52.39

ROUTED TO R159 5543. 14.00 3242. 1284. 1030. ··52.39

HVDROGRAPH AT SUBlbO 599. 13.00 225. 75. bl. 1.55

2 COMBINED AT COlbO 58b8. 14.00 3403. 1359. 1097. 53.94








