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3.2.5 Gage Data

3.2.5.1 Streamflow Gaging Stations

35-9-1

The District, ADWR and the USGS have compiled streamflow gage data for
various washes in Maricopa County and the State of Arizona. The data is
summarized in a state-wide report entitled Basin Characteristics and Streamflow
Statistics in Arizona as of 1989 [6.5:27]. In addition to USGS gage data, the

District also maintains a series of streamflow gages in Maricopa County.

Unfortunately, none of these gages lie in or near the Fountain Hills North study area.
The results from that study for representative washes in central and southern

Arizona are summarized in Table G-1 and shown graphically in Figure G-1.

Modeling results for typical subbasins and key concentration points upstream
of the flood control structures are summarized in Table G-2. Those modeling results
are also plotted on Figure G-1 for comparison with the USGS data. Refer to Section

3.3 for a discussion of the comparison between the USGS data and the modeling

results.
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Table G-1

Log Pearson lIl Analysis Summary for Representative Washes in Central and Southern Arizona

| Main Log Pearson Il
‘ Drainage Mean Channel Record Discharge For
Station Station Name Area Elevation Slope Length Qmax 100-Year Storm
Number sm feet ft/mi years cfs cfs cfs/sm
(1) (2) (3) (4) (5) (6) (7) (8) (9)
*510070 Waest Fork Sycamore Creek Near Sunflower 4.58 5,430 260 11 1,700 4,200 917
510080 Waest Fork Sycamore Creek Near Sunflower 9.80 5,260 353 18 3,480 9,800 1,000
510100 East Fork Sycamore Creek Near Sunflower 4.49 5,760 370 25 1,940 4,300 958
510170 Camp Creek Near Sunflower 2.60 3,520 498 16 402 900 346
*512200 Salt River Tributary In S. Mountain Park 1.75 1,730 244 27 670 3,200 1,829
515800 Hartman Wash Near Wickenburg 5.57 2,690 72 15 2,600 7,800 1,400
*516600 Ox Wash Near Morristown 7.44 2,290 101 16 2,900 4,600 618
*517200 Centennial Wash Tributary Near Wendon 2.79 2,480 193 16 720 1,100 394
519600 Rainbow Wash Tributary Near Buckeye 3.45 950 34 16 1,430 2,100 609
520100 Military Wash Near Sentinel 8.70 674 56 16 1,630 10,400 1,195
520130 Darby Arroyo Near Ajo, AZ 4.72 1,920 71 16 1,670 2,380 504
*520160 Gibson Arroyo at Ajo, AZ 2.18 2,100 171 15 1,800 1,620 743
*520230 Crater Range Wash Near Ajo 1.49 1,280 " 69 16 440 1,900 1,275

* Watershed is similar to the Fountain Hills area.
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Table G-2

Modeling Results at Representative Locations for the 100-year, 6-hour Storm

Main
Drainage Mean Channel 100-year, 6-hour
HEC-1 Station Name Area Elevation Slope Peak Discharge
Identifier sm feet ft/mi cfs cfs/sm
(1) (2) (3) (4) (5) (6) (7)

204B Subbasin in upper Caliente Wash watershed 0.13 1,699 128 208 1,600
205A Subbasin in upper Hesperus Wash watershed 0.12 3,304 378 210 1,750
2051 Subbasin in upper Hesperus Wash watershed 0.35 2,642 326 569 1,597
207E Subbasin in upper Ashbrook Wash watershed 0.16 2,456 315 180 1,125
207G Subbasin in upper Ashbrook Wash watershed 0.24 2,114 198 294 1,225
209A Subbasin in upper Cloudburst Wash watershed 0.37 3,098 367 792 2,141

C502 Un-named wash 0.45 1,741 177 622 1,382
C517 Escalante Wash d/s of McDowell Mtn. Park 1.21 1,919 185 1,227 1,014
C519 Escalante Wash at McDowell Mtn. Road 1.59 1,861 159 1,406 884
C535 Hesperus Wash at N. Town boundary 2.62 2,974 304 2,514 960
C536 Above Dam 36 2.91 2,939 299 2,580 887
C556 Ashbrook Wash at N. Town boundary 1.64 2,854 339 1,752 1,068
C560 Above Dam 6 2.15 2,774 315 1,989 925
C565 Bristol Wash at Montezuma Blvd. 0.57 2,874 332 938 1,646
Cb68 Bristol Wash d/s of Montezuma Blvd, 1.07 2,836 326 1,428 1,335
C578 Above Dam 11 2.00 2,417 323 2,231 1,116
C584 Above Dam 7 1.60 2,827 313 1,999 1,249
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The USGS gages listed In boxes are on washes that are similiar to the Fountain Hills area.
Figure G-1

Comparison of USGS LP3 Values with Modelling Results
100-year Unit Peak Discharges vs Area
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3.2.5.2 Precipitation Stations

One recording precipitation gage has been established on the study watershed by
the District. Two other gages are situated about 4 and 6 miles north of Fountain Hills.

These gages are located as follows:

Fountain Hills Gage: Established 9 December 1993. Located in Section 15
T3N R6E at Latitude 33°36°40" and Longitude 111°43°29". The gage is at
elevation 2,280 feet.

McDowell Mountain Gage: Established 6 August 1990. Located in
Section 16 T4N R6E at Latitude 33°43°00" and Longitude 111°44'42". The
gage is at elevation 2,040 feet.

Asher Hills Gage: Established 2 August 1990. Located in Section 1 T4N
RGE at Latitude 33°43°'03" and Longitude 111°41'01". The gage is at
elevation 1,680 feet.

3.3 Calibration

3.3.1 General

Calibration of the HEC-1 models is not possible because of the lack of available
physical data. In lieu of calibration, confidence checks are performed on the modeling

results. These confidence checks consist of:

1. Comparison with USGS gage data for representative watersheds;

2. Runoff volume checks using surveyed high water marks in the impoundment areas
upstream of the major flood control structures (dams);

3. Comparison of modeled results with estimates using a USGS regional regression
equation; and

4. Comparison of modeled results with results from previous FIS studies completed in

Maricopa County.

These checks are only made using the watershed upstream of the dams. Peak
discharges in washes downstream of the dams are significantly affected by those

structures.
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3.3.2 Comparison with USGS Gage Data

The selected USGS gage data for representative washes are summarized in
Table G-1. The modeled resuits selected for comparison are listed in Table G-2. The data
from Tables G-1 and G-2 is plotted on Figure G-1. The USGS gaged watersheds which are
the most similar to the Fountain Hills area are identified on both Table G-1 and Figure G-1.
The USGS data are for watersheds in the size range of about 1.5 to aimost 10 square
miles, and the unit peak discharges range from about 350 cfs/square mile to about 1,800
cfs/square mile. The average of the data from Table G-1 is about 900 cfs/square mile for
these small watersheds. The model subbasins for comparison are generally smaller than
the gaged watersheds and range in size from 0.12 square miles to 2.91 square miles. The
unit peak discharges range from 884 cfs/square mile to 2,141 cfs/square mile, and the
average of the data from Table G-2 is about 1,300 cfs/square mile. it is reasonable for the
smaller model subbasins to produce higher unit peak discharges than the selected gaged

watersheds, and this is depicted in Figure G-1. There is no reason to doubt the validity of

the modeled results based on this comparison.

3.3.3 Runoff Volume Checks Using Surveyed High Water Marks

High water debris lines were noted upstream of the major flood control structures
during the hydrology field reconnaissance in April 1993. The high water marks were
staked in the field and later field surveyed to obtain the ponding eievation upstream of each
of the five dams. The debris lines appeared to be recent; therefore, the precipitation
records of the two gages described in Section 3.2.5.2 were obtained for the previous 24
months. Two convective summer storms and one general winter storm were noted. The

winter storm, which occurred on 3 and 4 December 1992, was determined to be the most

likely cause of the high water marks.

The two precipitation gages for which data are available, the McDowell Mountain
and Asher Hills gages, lie north of the study watershed. The assumption was made that
the storm had a similar distribution and total rainfall over the study watershed as recorded
by the two gages. The actual precipitation distributions recorded by both gages were used
as input to the HEC-1 model and a separate run was made using both rainfall distributions.

The two rainfall distributions are plotted on Figure C-1.
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The results of this confidence check are shown in Table C-1. The actual stage for
each structure is listed in column 3. This is the average of the field surveyed elevations at
each structure. The estimated peak discharge leaving the structure and the corresponding
upstream stage are listed in columns 4 and 5, respectively, for rainfall input using the
McDowell Mountain gage, and in columns 6 and 7, respectively, for rainfall input using the

Asher Hills gage. The measured high water elevation for each dam lies within the range of

stage defined by columns 5 and 7.

There is no reason to doubt the validity of the HEC-1 model based on this comparison.

Table C-1

Comparison of Modeling Results with Surveyed HighWater Marks for the Storm of
3 and 4 December 1992

Modeled Results

Surveyed Stage McDowell Mtn. Asher Hills
HEC-1 ID (high water mark) Q, Stage Q, Stage

(1) (2) (3) (4) (5) (6) (7)

4 C599 1,706.5 513 1,708.7 203 1,699.8
6 C560 - 1,814.6 138 1,816.1 59 1,812.1
7 C584 1,890.7 188 1,896.3 64 1,888.4
11 C578 1,791.2 204 1,782.1 76 1,783.6
36 C536 1,866.7 212 1,866.1 74 1,856.5

High water marks were observed in the outlet ends of the principal spillways of
Dam 7 and Dam 11. The marks were water stains located 3.2 feet and 3.0 feet above the
outlet flowline of Dams 7 and 11, respectively. The modeled outlet depths of flow (from
HY-8), assuming the surveyed high water mark stage elevations at the inlet, are 2.6 feet
and 3.5 feet for Dams 7 and 11, respectively. These depths are reasonably close to the

measured depths and provide a measure of confidence for the culvert hydraulic models.
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Cumulative Precipitation vs Time for Storm of 3 and 4 December 1992
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3.3.4 Comparison With USGS Regional Regression Equation

The Arizona Department of Transportation (ADOT) Highway Drainage Design
Manual - Hydrology (ADOT Hydrology Manual [1]) lists preliminary USGS regional
regression equations for use in Arizona. Thé Fountain Hills North study watershed lies in
flood regidn 12. The regreésion equations for flood region 12 are listed in ADOT Table
10-6 which is included herein as Table C-2. ADOT Figure 10-20 is also included herein as
Figure C-2. Figure C-2 is a scatter diagram of mean basin elevation versus drainage area

for the gages upon which the regression analysis was performed.

The comparison is made using the 100-year, 6-hour modeled results for Dams 6, 7,
11 and 36. Dam 4 is not included because it is influenced by Dams 6, 7 and 11. The
results of the comparison are shown in Table C-3. The modeled results are significantly
lower than those estimated using the 100-year regression equation but fall within the 31

percent standard error. There is no reason to doubt the model results based on this

confidence check.
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Table C-2
{Ref. - ADOT Hydrology Manual Table 10-6)

Flood Magnitude-Frequency Relations for the
Central Arizona Region (R12)

Equation: Q, peak discharge, in cubic feet per second/ AREA, drainage area, in square
miles; and ELEV, mean basin elevation, in feet divided by 1,000.

Recurrence Average standard
interval error of model
in years Equation in percent

(1) (2) : (3)
2 Q = 41.1 AREAD-629 102
5 Q = 238 AREAD-687 g g\0.358 64
10 Q = 479 AREAD-661 g gy 0-398 47
25 Q = 942 AREAD-830 g| g\/0.383 34
50 LOG Q = 7.36 - 4.17 AREA™0:08 .0.440 LOG ELEV 30
100 LOG Q = 6.55- 3.17 AREAC-11 .0.454 LOG ELEV 31
12,000 ] i flll‘l' 1 I7Tllll‘ I + ]TTTIT' L ]'IT_T(TTI' * LR
Cloud of
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FIGURE C-2
(Ref. - ADOT Hydrology Manual Figure 10-20)

Scatter Diagram of Independent Variables for R12 Regression Equation
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Table C-3

Comparison of Modeled Results with USGS Regional Regression Equation

Drainage Mean 100-year Discharge,cfs
Dam No. HEC-1 1D Area, sm Elevation USGS HEC-1 Model
(1) {(2) (3) (4) (5) (6)
6 C560 2.15 2,774 2,723 1,989
7 C584 1.60 2,827 2,162 1,999
11 C578 2.00 2,417 2,746 2,231
36 C536 2.91 2,939 3,303 2,580

3.3.5 Comparison with Previous FIS Studies in Maricopa County

The Arizona Department of Water Resources (ADWR) has adopted State Standard

SS-2 [6.5:3] which includes envelope curves of FIS 100-year peak discharges for each

county in the state. The curve for Maricopa County is included herein as Figure C-3. The

100-year, 6-hour peak discharges for Dams 6, 7, 11 and 36 are plotted on Figure C-3 for

comparison. There is no reason to doubt the validity of the HEC-1 model based on this

comparison.




o

(@]

o

o]

OU
‘::‘l, de.,‘ wml\ 00 —
538 o ~——
e —
& — = = —
2 0 f 3 b PR i S hod
o - Y © ]
n  -}-e Q —heo o S
o 5 2 [+] [——
& \
[5)
w o] o \]
ul o ¢ +
. (o) OU
0 ol ©
Lo o
U o _AL a =
2
1w
(&) o Un Oln
1 (o]
3(: € =}
Q
bl
(@]
3 o
n- —
|
|
1 10 ' 100

DRAINAGE AREA IN SQUARE MILES
Maricopa County Envelope Curve from FEMA FIS Dota
SSA 2-91 ADWR . .
A - Fountain Hills HEC-1 Modsl
FIGURE C-3
Comparison of Modeled Results with FEMA FIS Data

35-9-1 3-68




APPENDIX B
PMP worksheets
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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6.3B if areal variation is required.

: Drainage ASPEN PArl — DA # © Area 2. 18 mil (kmz)
L Latitude 33 "ar '  Longitude #/ °¢<’/ Minimum Elevation /#/0 ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l1-hr l-mi’ (2.6-km?) PMP for /. in. (mm)
drainage [fig. 4.5].

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. /00 %
b. Multiply step 1 by step 2a, as in, (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /. 3

Duration (hr)
174172 3/4 1 2 3 4 5 6

4, Durational variation

for 6/1-hr ratio of _ '
step 3 [table 4.4]. 74 89 75 Joo ud 12/ 128 22 (30

5. 1-mi’ (2.6-km>) PMP for
indicated durations
[step 2b X step 4].

m—y

8.5 /02 /0.3 /1S 131 13T [4y 147 5.9 4. (mm)

6. Areal reduction
(fig. 4.9]. ) 6 6 TC 97 97 97 98 78 4

7. Areal reduced PMP

[steps 5 X 6]. g0 7.2 /0.8 1.0 12.7 /3.C 1o "J"/ 4.7 in. (mm)

8. Incremental PMP

[successive subtraction
in step 7]. Joo 17 02 0.5 0.4 0.3

g 18 0.7 08 } 15-min. increments

9, Time sequence of incre-
mental PMP according to:

e o IS T TR

Hourly increments

[table 4.7]. 0.4 04 (1.0 1.7 0C0.3 4n. ()
|
: Four largest 15-min. -

increments [table 4.8]. £ 1.2 07 05 4y, (um)
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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6.3B if areal variation is required.

Drainage WES/t fus  (oar ag ) area 2.9 mil g6
| Latitude 73°ac’  Longitude #] 4 Minimum Elevation B% ft ()

Steps correspond to those in sec. 6.3A.

1. Average l-hr l—mi2 (2.6—km2) PMP for Aﬂd’ in. (9@3
drainage [fig. 4.5].

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. v 0o %
b. Multiply step 1 by step 2a. s in, (g}

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /3

Duration (hr)
174 17/23/4 1 2 3 & 5 6

4, Durational variation
for 6/1-hr ratio of
step 3 [table 4.4].

71/ £q RC 00 ny 12 120 128 120 Y

5. 1-mi’ (2.6-km’) PMP for

indicated durations
[step 2b X step 4]. 2L P2 fo.q 1S )3 pg 1y 147 K0 45 (mat)

j 6. Areal reduction

(fig. 4.9]. 9 73 L A Te 26 97 77 98 4

Y 7. Areal reduced PMP
[steps 5 X 6]. 7.7 9.5 102 /09 126 53 Mo M3 MT 1. ()

8. Incremental PMP
[successive subtraction

in step 7]. /.-’ Iv7 oj 0»7 0\3 Oll.l in, ‘Sm)
7.7 /-8 0:7 0.7} 15-min. increments

9, Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7]. 0.4 07 /09 1.7 0.7 0.3 in, (geef

Four largest 15-min,

increments [table 4.8]. 7.7 /.8 0] 0.7 in, (Y
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Table 6.3A.—-Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go to
table 6.3B if areal variation is required.

o . a ) 2 2
Drainage SUt/F’riE CAM vont (P22 prea 1.6 mi” (km")
Latitude 38°2s1' Longitude B! Minimum Elevation ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr l-mi2 (2.6—km2) PMP for s in. (mm)
drainage [fig. 4.5].
2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. /oD %
b. Multiply step 1 by step 2a. /e in. (mm)
/. 3

3. Average 6/l-hr ratio for drainage [fig. 4.7].

Duration (hr)
1/4 1/2 3/64 1 2 3 4 5 6

4, Durational variation

for 6/1-hr ratio of
step 3 [table 4.4]. 74 59 9 0 n{ 12/ 120 2R /30,

5. 1-mi’ (2.6-km®) PMP for

indicated durations

6. Areal reduction

[fig. 4.9]. G7 G99 QGg 992 ™ 9% ~» 100 Joo v

7. Areal reduced PMP

[steps 5 X 6]. 8.2 0.0 0.7 Y 130 138 vl )] & in.

(mm )

8. Incremental PMP

[successive subtraction
in step 7]. pd 16 0.8 0.6 0.2 0.3 4 (o)

gz /& 0.7 07 } 15-min. increments

9, Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7]. 0.8 0. /frel 1.6 0.6 0.3 45 (zm)

Four largest 15-min.

increments [table 4.8]. 2.2 18 0797 in, (m)
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Table 6.3A.~~Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6,3B if areal variation is required.

Drainage NORJH #HEIG TS (DAW # //) Area 2. O miz (k.mz)
Latitude 33 °3¢’ Longitude // %«¢ / Minimum Elevation fr  (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr l—mi2 (2.6—km2) PMP for 18 in. (mm)
drainage (fig. 4.5].

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. /00 %
b. Multiply step 1 by step 2a. s in, (zm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /3

Duration (hr)
1/4 1/2 3/4 1 2 3 4 5 6

4, Durational variation

for 6/1-hr ratio of
step 3 [table 4.4]. 74 BT aS w0 44 12) 128 Iw 130,

5. 1-mi’ (2.6-kn’) PMP for

indicated durations . _ -
[step 2b X step 4]. 28402 f0.3 i 13 1T 4 7 IO 3 )

6. Areal reduction

[fig. 4.9]. 74 76 T¢ 97 97 A7 78 18 1% 4
7. Areal reduced PMP '
[steps 5 X 6]. 2.0 98 .S 12127128 1] 194 4T 41 ()
8. Incremental PMP
i 3
j[.rsluzizss_lxlrf: subtraction 5 1€ 08 0.6 A 0.2 o oy

§0 (& 0.7 0.7} 15-pin. increments

9, Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7]. 0-3 0-8 H'2 /-( O-G o.'a in. (m)

Four largest 1l5-min. .
increments [table 4.8]. vo (8 0,7 OT in. (mm)
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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go té
table 6.3B if areal variation is required.

Drainage GOLDEN EAGLE TARK (;4 +) Area 7.73 miz (kmz)
Latitude 33 ° 3L  Longitude #/ 4f’ - Minimum Elevation /796 ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr l-mi’ (2.6-km?) PMP for NS in. (mm)
drainage [fig. 4.5]. :

N WA . W .

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. /00 %
b. Multiply step 1 by step 2a. 1.8 in. (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /3

‘ Duration (hr)
1/4 1/2°3/4 1 2 3 4 5 6

4, Durational variation

for 6/1-hr ratio of
step 3 [table 4.4]. 7{ 87 7L foo w4 12/ JAC 2k KT

5. 1-mi’ (2.6-kn>) PMP for
indicated durations

[step 2b X step 4]. € [0.2 10,9 IS 13,1 139 Mo 4.7 A0 g (mm)

6. Areal reduction
[fig. :9;? 78 £3 & e & £7 Fo o 7/

7. Areal reduced PMP
[steps 5 X 6]. e 88 98¢ 9.9 I¢ 2.4 /3.0 12.2 137 4q. (zm)

8. Incremental PMP

[successive subtraction
in step 7). 7.7 /6 0.9 06 02 0¥ 41 (mm)

66 /7 0.8 0.6 } 15-min. increments

9. Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7]. 0 099294606 0.2 jin, (mm)

Four largest 15~-min.

increments [table 4.8]. 66 /9 0806 in.

(mm )
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Table 6.3A.--Local-storm PMP computation, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go to
table 6.3B if areal variation is required.

Drainage QPRANNEE AREA  ARIVE  PAM # 4l preg [/ BF m12 (kmz)
Latitude 33 39’ Longitude s/ #.U Minimum Elevation /706G ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr l—m12 (2.6—kmz) PMP for a3 in. (om)
drainage [fig. 4.5].

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet (1,524 m)]. /00 %
b. Multiply step 1 by step 2a. /1§ in. (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /€

Duration (hr)
1/41/23/4 1 2 3 4 5 6

4, Durational variation
for 6/1-hr ratio of

Iz . - 2 g N\ / \d
step 3 [table 4.4]. 74 BT 7C 100 pi. 127 126 178 /3

5. l-mi’ (2.6-km’) PMP for

indicated durations
[step 2b X step 4]. g8 Joz 109 1< ) B.9 MY 147 SO in, (mm)

6. Areal reduction , .
[fig. 4.9]. 98 99 99 99 PICIT.0HL9C 00

e

7. Areal reduced PMP :
[steps 5 X 6]. $F jot t0.8 Ny 130 128 M3 146 K0 5. (qm)

8. Incremental PMP

[successive subtraction
in step 7). e 16 6.8 05 0.3 0.4 in, (mm)

&3 ). o7 0,6 } 15-min. increments

9. Time sequence of incre-
mental PMP according to:

Hourly increments
[table 4.7]. 0.y 0% "y 16 05 0.3 in. (mm)

Four largest l15-min.
increments [table 4.8]. £3 1.8 07 06 in, (tm)
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: APPENDIX C
Rainfall loss parameter values from the Ftn Hills FDS Future Condition report




Table S-9

Summary of Future Condition Subbasin Parameters

I

] 21 B @ | B1] 16 M ] @ B1 ] 110] [

Subbasin . ) Time Total
ID Area | Kb | Slope | IA |DTHETA |PSIF | XKSAT | RTIMP | Area |Basin Area
(sm) (ft/mi) | (in) (in) | (in/hr) (%) Curve (sm)

201A  10.2165510.07| 208 ]0.13 0.35 5.70] 0.19 7.94 | HEC-1
201B_ 10.080680.10f 223 0.15| 0.38 5.70 | 0.20 1.84 | HEC-1
201C_ 10.07857{0.03| 206 |0.09 0.26 5701 0.18 | 23.84 | Urban
201D 10.07093(0.08| 207 {0.13 0.34 3.70} 0.19 8.74 | HEC-1
201E _ 10.18315/0.08| 178 }0.13 0.34 5.60 | 0.23 8.39 | HEC-1 | 0.62989
202A  10.0377810.03} 129 [0.09 0.25 440) 034 ] 29.61 | Urban
202B_ [0.0179410.03| 322 [0.09 0.25 4.55| 0.31 29.03 | Urban
202C_ {0.00765]0.04] 363 |0.08 0.25 435 0.35 38.72 | Urban
202D 0.0625810.03| 248 }0.09 0.25 5.60 1 0.20 | 28.04 | Urban
202E_ 10.10408{0.03] 270 }0.09 0.25 570} 0.18 | 26.88 | Urban
202F  10.01309/0.03| 337 10.08 0.25 560 020 | 38.05 | Urban
202G 10.0131610.03| 338 ]0.08 0.25 5.70 ] 0.18 | 35.52 | Urban
202H  {0.1793810.03| 243 10.09 0.25 520 0.22 26.85 | Urban
2021  10.01747{0.03| 122 ]0.06 0.25 5.0 0.24 | 73.16 | Urban | 0.45312
203A  10.2791810.08] 229 10.14 0.37 570 0.20 4.62 | HEC-1
203B__ {0.0444610.04] 236 10.09 0.27 5.701 0.18 | 22.92 | Urban
203C  10.10306]10.07] 258 10.12 0.33 5.70 | 0.20 13.59 | HEC-1
203D [0.10805/0.08| 252 |0.13] 0.34 5.70] 0.20 8.61 | HEC-1
203E _ 10.0933510.03; 219 |0.09 0.19 6.60 | 0.13 25.00 | Urban
203F  10.3333210.09| 237 10.15 0.39 5701 0.21 0.00 | Natural
203G 10.24821]0.07| 215 {0.13 0.34 6.00| 0.18 9.21 | HEC-1
203H  [0.20675[{0.03{ 178 {0.09 0.25 540 0.21 25.00 | Urban
2031 [0.17071]0.03] 161 [0.09 0.25 4.80| 0.27 29.11 | Urban
203]  10.0388510.03| 237 }0.07 0.25 560] 0.20 | 64.82 | Urban
203K 10.16019]10.03| 158 [0.08 0.25 560 0.19 4498 | Urban | 1.78614
204A ]0.10768)0.03] 175 }0.09 0.25 5.80( 0.18 25.00 | Urban
204B  10.1259810.03 [ 128 10.09 0.25 5.80] 0.18 26.66 | Urban
204C . 10.0766910.03| 142 10.07 0.25 5.70| 0.18 | 66.42 | Urban
204D {0.04409]0.03] 96 |0.07 0.25 570} 0.18 | 53.85 | Urban
204E  10.07051]0.03| 108 |0.08 0.25 5.70| 0.18 | 41.17 } Urban
204F  10.0771410.03[ 135 {0.08 0.15 7.00| 0.11 45.00 | Urban | 0.50208
205A  10.1175310.14] 378 10.25 0.35 4.35| 0.40_ | 35.00 j Natural
205B  10.21124[0.14] 129 [0.25 0.35 435] 0.40 | 35.00 | Natural
205C  10.0587710.15| 331 }0.25 0.35 4.35] 0.41 35.00 | Natural
205D 10.31907j0.13] 361 }0.25 0.35 435| 0.40 | 35.00 | Natural
205E  ]0.21753{0.14| 358 [0.25 0.35 4.35| 0.40 | 35.00 | Natural
205F  10.1612610.14] 326 ]0.25 0.35 435 041 35.00 | Natural
205G 10.1854910.13| 338 0.24 0.35 4.50 | 0.40 | 31.23 | Natural
205H  ]0.26054]0.13| 325 {0.24] 0.35 4.50] 0.39 [ 31.55 [ Natural
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Table S-9

Summary of Future Condition Subbasin Parameters

(1] 21 [ Bl]| 1 | 3] (6] (7] [8] 9] (10] (11}
Subbasin Time Total
ID Area | Kb | Slope | IA | DTHETA |PSIF | XKSAT |RTIMP| Area {Basin Area
(sm) (ft/mi) | (in) _ (in) | (in/hr) (%) Curve (sm)
2051 10.35388{0.11] 326 [0.20 0.37 5201 0.28 15.18 | Natural
205  [0.36947]0.08| 243 {0.21 0.35 4901 0.30 3.48 | Natural
205K 10.245380.10} 249 |0.16 0.38 560 0.22 1.54 | Natural
205L  ]0.1176410.09| 284 |0.19 0.36 500f 0.29 0.00 | Natural
205M  0.13853]0.05} 230 |0.15 0.31 540 0.22 22.35 | Urban
205N |0.15606]0.10]| 245 |0.15 0.39 570] 0.21 0.80 | HEC-1 | 2.91240
206A 10.12778]0.04] 256 {0.12 0.28 530 0.23 33.34 | Urban
206B 10.09522]10.03| 139 {0.10 0.26 520 0.23 41.42 | Urban
206C 10.0237810.04{ 138 {0.11 0.26 435] 0.36 28.55 | Urban
206D }0.06165/0.03] 236 |0.08 0.25 5701 0.18 43.01 | Urban
206E  [0.02274{0.03] 175 [0.09 0.25 430} 0.36 25.75 | Urban
206F {0.1571310.03| 217 |0.09 0.25 4601 0.30 24.97 | Urban
206G 10.08946{0.03] 132 |0.11 0.26 520 0.23 29.86 | Urban
206H [0.05895[0.03| 183 {0.08 0.25 5.701 0.18 36.29 | Urban
2061 0.02083]0.03] 286 |0.08 0.25 5701 0.18 34.78 | Urban
206  ]0.05990{0.03| 214 [0.08 0.25 570 0.18 44.51 | Urban
206K {0.0557710.03] 255 |0.09 0.25 570} 0.18 25.80 | Urban
206L  ]0.0595110.03} 231 |0.09 0.25 5.80f 0.18 25.01 { Urban
206M 10.05958]0.03] 166 |0.08 0.25 520§ 0.23 46.18 | Urban
206N  [0.1517610.03] 120 |0.11 0.27 4.65| 0.29 52.66 | Urban 1.04406
207A  ]0.2560910.131 351 {0.24 0.35 4551 0.37 29.81 | Natural
207B  ]0.20823]0.13} 359 |0.24 0.35 4.45{ 0.38 32.42 | Natural
207C  ]0.17298]0.1t{ 297 |0.19 0.37 5.30| 0.26 13.69 | Natural
207D [0.19708]0.09} 373 10.18 0.31 4.35] 0.38 41.30 | HEC-1
207E  }0.15651{0.07| 315 {0.15 0.29 4.35{ 0.38 44.41 | Urban
207F 10.12613(0.11] 296 [0.20 0.32 440 0.39 38.35 | HEC-1
207G 10.23634/0.10| 198 10.17} 0.37 560] 0.23 9.10 | HEC-1
207H [0.12447{0.05] 371 {0.13 0.27 4351 0.36 46.78 | Urban
2071 0.07294]10.03{ 320 ]0.09 0.25 4.40| 0.35 50.00 | Urban
207) 0.09277(0.04{ 248 10.10 0.26 440 0.34 48.61 | Urban
207K 10.1295510.05] 294 |0.11 0.27 540} 0.21 37.19 | Urban
207L  {0.08040{0.04| 236 |0.09 0.26 6.00( 0.16 33.25 | Urban
207M  ]0.11594]0.04| 295 |0.11 0.28 6.00] 0.17 | 23.09 [ Urban
207N [0.04918{0.03} 190 [0.09 0.25 4.80| 0.27 35.87 | Urban
2070 10.13051]0.04¢{ 275 10.13 0.29 5.60] 0.21 23.47 | Urban | 2.14911
208A |0.13859({0.03] 366 [0.09 0.25 4.35] 0.35 49.86 | Urban
208B  ]0.02690(0.031 325 10.09 0.25 435] 0.35 50.00 | Urban
208C ]0.06644{0.11] 387 |0.20 0.32 4.35]| 0.38 40.11 | HEC-1
208D [0.0745210.03| 327 |0.09 0.25 4351 0.35 50.00 | Urban
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Table S-9

Summary of Future Condition Subbasin Parameters

1 2] Bl @ | (8] (61 Y] (8] 91 [10] [11]
Subbasin Time Total
D Area | Kb | Slope | TA |DTHETA |PSIF | XKSAT | RTIMP | Area {Basin Area
{sm) (ft/mi) | (in) @in) | in/hr) | (%) | Curve (sm)
208E [0.06205{0.03| 306 }0.09 0.25 4351 0.35 50.00 | Urban
208F ]0.06910/0.03| 293 [0.09 0.25 4.35] 0.35 | 49.92 | Urban
208G 10.1294110.04] 299 |0.11 0.26 460 0.31 54.19 | Urban
208H 10.04276]/0.07] 283 |0.12 0.30 5.60] 0.21 35.43 | Urban
2081 10.11709/0.03| 363 |0.09 0.25 435 0.35 | 50.00 | Urban
208) {0.08107{0.03} 353 [0.09 0.25 435] 0.35 | 50.00 | Urban
208K 10.04756]10.03] 317 |]0.09 0.25 4.35] 0.35 | 54.38 | Urban
208L ]0.05884{0.03| 334 [0.09 0.25 4.40| 0.35 | 51.31 | Urban
208M {0.1594110.03{ 321 ]0.09 0.25 4.40{ 0.3¢4 | 62.04 | Urban
208N 10.04713]0.04] 160 |0.09 0.25 6.20] 0.15 | 62.49 | Urban
2080 10.22988/0.03| 347 |0.09 0.25 4.60] 0.31 48.49 | Urban
208P 10.05837{0.03| 312 {0.08{ 0.25 570} 0.18 | 59.29 | Urban
208Q 10.09426/0.04] 324 [0.10 0.26 5.00| 0.25 | 54.26 | Urban
208R  [0.01047{0.03( 327 {0.08 0.23 6.20| 0.15 | 55.16 | Urban
208S |0.06825]0.03] 234 |0.08 0.24 6.201 0.15 | 67.07 | Urban
208T {0.1317510.03] 340 |0.09 0.25 5.20] 0.22 44.80 | Urban
208U {0.13368]0.03]| 360 |(0.09 0.25 5.30( 0.21 44.19 | Urban
208V 10.0278110.031 319 }0.09 0.21 6.40 | 0.15 41.15 |} Urban
208W 10.05043]0.03 | 288 |0.09 0.23 6.20] 0.16 | 42.74 | Urban |
208X }0.07543}10.05] 223 |0.13 0.29 5.60] 0.21 39.42 | Urban | 2.00121
200A  ]0.3677910.08! 367 |0.18 0.31 4.35] 0.38 41.41 | HEC-1
2008  10.0831310.03] 403 |0.09 0.25 4.35] 0.35 | 50.00 | Urban
209C  ]0.06387/0.05| 342 10.11 0.26 4.35] 0.36 | 48.03 | Urban
209D ]0.24418]0.04] 354 |0.11 0.26 4.35| 0.36 | 48.63 | Urban
209E  10.14899]0.03| 341 {0.09 0.25 435! 0.35 | 50.00 | Urban
209F 10.2257410.09] 332 [0.18 0.31 4.50| 0.36 | 40.21 | HEC-1
209G 10.20380{0.03{ 306 [0.09 0.25 4351 0.35 | 49.93 | Urban
209H ]0.08348]0.07| 343 {0.15 0.31 5.60 [ 0.22 | 26.57 | Urban
2091  {0.18233[0.04{ 347 0.10 0.27 6.00] 0.17 17.98 | Urban | 1.60331
210A [0.1227410.03| 233 |0.09 0.25 5.00] 0.24 16.65 | Urban
210B  |0.1067210.03{ 251 10.08] 0.25 5.801 0.17 37.15 | Urban
210C ]0.0817110.03| 198 |0.11 0.26 4.80}) 0.28 22.29 | Urban
210D 10.13967{0.03| 325 |0.09 0.25 5.80] 0.18 33.66 | Urban
210E  10.02753]0.03} 151 {0.09 0.17 6.80| 0.12 15.00 | Urban
210F  ]0.09263)0.03| 349 |0.09 0.25 440} 0.34 | 49.44 | Urban
210G 10.16152}0.03] 333 {0.09 0.25 5.30] 0.22 39.22 | Urban
210H ]0.06974]0.03| 340 [0.09 0.23 6.20| 0.16 21.74 | Urban
2101  [0.04910]0.03| 250 ]0.09 0.15 7.60| 0.09 15.00 | Urban
210]  10.1032810.03| 187 [0.09 0.19 6.60] 0.13 15.00 | Urban
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Table S-9

Summary of Future Condition Subbasin Parameters

(1] BT Bl @ | (6] (71| 8] [9] [10] (11]

Subbasin Time Total
ID Area | Kb | Slope | JA {DTHETA |PSIF | XKSAT |RTIMP| Area |Basin Area
(sm) (ft/mi) | (in) (in) | (in/hr) (%) Curve (sm)

210K 10.07706]0.03 ] 207 10.09 0.19 6.601 0.13 15.00 | Urban
210L  10.1374110.03 | 251 ]0.09 0.25 520 0.23 15.90 | Urban
210M _ ]0.16239]0.03| 232 ]0.09 0.25 5.80] 0.17 15.02 | Urban
210N 10.0485210.03] 178 10.09 0.25 4.10| 0.40 16.38 | Urban | 1.38000
211A  10.14294(0.03| 248 [0.09 0.25 570 0.18 | 23.09 | Urban
211B }0.10855/0.031 244 10.09 0.25 5.80] 0.18 | 20.22 | Urban
211C_ 10.04277/0.03] 154 |0.08 0.25 570 0.18 | 44.48 | Urban
211D 10.07054]0.03| 115 ]0.08 0.25 3.85! 0.46 | 37.42 | Urban
211E 10.15557({0.03]| 118 {0.08 0.25 5.10] 0.24 | 42.21 | Urban
211F  10.1128010.03] 134 10.08 0.25 4301 0.36 | 62.81 | Urban
211G 10.00759(0.04] 190 |0.06 0.25 5701 0.18 |} 90.00 | Urban
211H  10.07345/0.03] 289 10.09 0.25 6.00| 0.16 17.93 | Urban
2111 10.04077]0.03] 257 10.08 0.25 5.701 0.18 | 45.00 | Urban
211J  10.01480/0.03| 166 [0.08 0.23 6.20] 0.16 | 39.19 | Urban
211K 10.10197/0.03| 157 10.13 0.27 6.00| 0.16 | 31.48 | Urban
211L  10.09575]10.03] 181 10.11 0.26 435| 0.36 | 42.40 | Urban
211M_ 10.0813310.03| 266 |0.07 0.25 5.70| 0.18 | 50.05 | Urban
211N 10.0203810.03{ 235 ]0.07 0.25 5.70] 0.18 | 56.58 | Urban
2110 10.0411910.03| 257 10.08 0.25 5.70] 0.18 | 45.31 | Urban
211P_ 10.0334710.03| 192 10.08 0.15 7.00] 0.11 45.00 | Urban
211Q 10.02107{0.03] 295 [0.08 0.25 5.70] 0.18 | 30.04 | Urban
211R _10.0843810.03| 271 {0.08 0.25 5.70{ 0.18 | 37.77 | Urban
2118 10.0504110.07] 272 ]0.11 0.31 5.70 ] 0.19 | 30.06 | Urban
211T  10.0663710.03| 250 {0.07 0.25 5701 0.18 | 64.25 | Urban
211U 10.02744]0.03| 214 10.07 0.25 3.701 0.18 | 65.99 | Urban
211V 10.0049010.04| 212 10.06 0.25 5.80] 0.18 | 90.00 | Urban
211W 10.02969[0.03| 173 10.06 0.25 5.70| 0.18 | 73.65 | Urban
211X 10.2139310.03] 111 ]0.10 0.26 490] 0.26 | 56.64 | Urban
211Y 10.08928{0.04| 147 10.09 0.21 660 0.13 | 50.06 | Urban
2117  10.0825410.041 147 {0.14 0.27 4501 0.34 | 34.43 | Urban
211AA 10.03399/0.031 85 {0.08 0.19 6.60) 0.13 | 39.38 | Urban
211AB 10.03974/0.03} 321 10.07 0.17 6.80| 0.12 | 54.72 | Urban
211AC 10.0274510.03| 82 ]0.08 0.15 8.40| 0.07 | 44.76 | Urban
211AD 0.0413210.03| 280 |0.08 0.15 8.00| 0.08 | 46.16 | Urban
211AE_10.0344310.04| 153 ]0.12 0.24 640 0.15 | 38.15 | Urban
211AF ]0.05270{0.03} 292 ]0.07 0.25 5.80] 0.17 | 52.43 | Urban | 2.04349

Total Watershed Are  16.50481
(excluding non-contributing area)
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APPENDIX D
Clark unit hydrograph parameter values from the Ftn Hills FDS report

_/




Table S-7

Futurel Condition Subbasin Time of Concentration Parameters

(1] 2] B1_1{ (4] (5] (6] (7 (8] 9] [10] (11} [12] | [13] (14]
Subbasin |Drainage]  Elevation Flow Adjust. | Valley |Hillslope {Mountain| Urban | Weighted Kb Equation
ID Area Top |Bottom| Path | Slope | Slope Area Area Area Area Parameters Kb
(sm) {miles) | (ft/mi) | (ft/mi) (%) (%) (%) % m b
201A 10.2165511903.0 | 1639.0 | 1.269 208 208 0.0% 68.2% 0.0% 31.8% | -0.01905 0.12 0.07
201B 0.08068 | 1791.0 | 1639.0 { 0.680 223 223 0.0% 92.7% 0.0% 7.3% -0.02362 0.14 0.10
201C_10.07857]1717.0 | 1578.0} 0.674 206 206 0.0% 4.6% 0.0% 95.4% | -0.00712 0.05 0.03
201D 10.07093 { 1764.0 | 1578.0 | 0.898 207 207 0.0% 65.0% 0.0% 35.0% | -0.01844 0.11 0.08
201E 0.18315] 1754.0 | 1533.0 | 1.245 178 178 0.0% 69.9% 0.0% 30.1% | -0.01936 0.12 0.08
202A 10.03778 { 1590.0 | 1537.2 | 0.409 129 129 0.0% 0.0% 0.0% {100.0% | -0.00625 0.04 0.03
202B  10.01794 | 1764.0 | 1536.0 | 0.364 6217 322 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
202C 10.00765 | 1764.0 | 1529.0 { 0.192 | 1227 363 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.04
202D [0.06258 | 1740.0 | 1525.0 | 0.800 269 248 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
202E  10.10408 | 1757.0 | 1523.6 | 0.732 319 270 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
202F  10.01309 | 1678.0 | 1526.0 | 0.188 809 337 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
202G | 0.01316 | 1676.0 | 1534.4 | 0.175 811 338 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
202H 10.17938] 1759.0 | 1534.5 | 0.861 261 243 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
2021 0.01747 | 1556.0 ! 1526.0 | 0.247 122 122 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
203A 10.27918 ] 2159.0 | 1791.7 | 1.569 234 229 0.0% | 83.7% 0.0% 16.3% | -0.02194 0.13 0.08
203B_ 10.04446 | 1853.0 { 1734.0 | 0.484 246 236 0.0% | 10.8% 0.0% |89.2% | -0.00828 0.05 0.04
203C ] 0.10306 | 2020.0 | 1734.0 | 0.988 290 258 0.0% | 57.8% 0.0% 142.2% | -0.01710 0.10 0.07
203D }0.10805} 2012.0 | 1728.0 | 1.025 277 252 0.0% 65.5% 0.0% 34.5% | -0.01854 0.11 0.08
203E  10.09335] 1806.0 | 1666.0 | 0.640 219 219 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
203F  ]0.33332(2171.0 | 1809.0 | 1.460 248 237 0.0% {100.0% | 0.0% 0.0% | -0.02500 0.15 0.09
203G 10.24821 ] 1972.0 | 1666.0 | 1.424 215 215 0.0% 63.1% 0.0% 36.9% | -0.01809 0.11 0.07
203H ]0.20675 ! 1774.0 | 1590.0 { 1.035 178 178 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
2031 0.17071 | 1764.0 | 1551.0 | 1.323 161 161 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
203J 0.03885 | 1710.0 | 1578.0 { 0.533 248 237 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
203K 0.16019 | 1654.0 { 1515.0 | 0.878 158 158 0.0% 3.4% 0.0% 96.6% | -0.00689 0.04 0.03
204A 10.10768 | 1834.0 | 1714.0 | 0.687 175 175 0.0% 0.0% 0.0% 100.0% ! -0.00625 0.04 0.03
204B 0.12598 | 1749.0 | 1649.6 | 0.775 128 128 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
204C_ | 0.07669 | 1676.0 | 1619.0 | 0.400 142 142 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
204D 10.04409 | 1630.0 | 1597.0 | 0.345 96 96 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
204E ]0.07051 | 1620.0 | 1565.0 | 0.508 108 108 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
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Table S-7

Future Condition Subbasin Time of Concentration Parameters

i1} 2] Bl 1 14 5] [6) 17 8] €] [10] [11] [12] | [13] (14]

Subbasin [Drainage]  Elevation Flow Adjust. | Valley |Hillslope |Mountain| Urban | Weighted Kb Equation
ID Area Top |Bottom| Path | Slope | Slope | Area Area Area Area Parameters Kb
{sm) (miles) | (ft/mi) | (ft/mi) (%) (%) (%) % m b
204F 0.07714 ] 1593.0 | 1526.1 ] 0.495 135 135 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
205A  10.11753 ] 3985.0 | 2622.0 | 0.870 1567 378 0.0% 0.0% 100.0% | 0.0% -0.03000 0.20 0.14
2058 0.21124 | 2720.0 { 2622.0 |} 0.759 129 129 0.0% 0.0% 100.0% { 0.0% -0.03000 0.20 0.14

205C 10.05877 | 2890.0 { 2438.0 | 0.618 731 331 0.0% 0.0% | 100.0% | 0.0% -0.03000 0.20 0.15
205D 10.31907 | 3690.0 | 2480.0 | 1.020 1186 361 0.0% 0.0% | 100.0% | 0.0% | -0.03000 0.20. 0.13
205E | 0.21753 | 4025.0 | 2480.0 | 1.357 1138 358 0.0% 0.0% 100.0% | 0.0% { -0.03000 0.20 0.14
205F ] 0.16126 | 2865.0 | 2340.0 | 0.786 668 326 0.0% 0.0% 100.0% | 0.0% <0.03000 0.20 0.14
205G 10.18549 | 2940.0 | 2183.0 | 0.924 819 338 0.0% | 10.8% | 89.2% 0.0% | -0.02946 0.19 0.13
205H  [0.26054 | 3145.0 | 2183.0 | 1.464 657 325 0.0% 9.9% 90.1% 0.0% | -0.02951 0.20 0.13
2051 10.35388 { 3145.0 | 2139.0 | 1.487 676 326 1.3% | 55.3% | 43.4% | 0.0% | -0.02702 0.17 0.11
205] 1 0.36947 | 2391.0 | 1967.0 | 1.633 260 243 24.6% | 65.5% 9.9% 0.0% | -0.02273 0.14 0.08
205K 10.24538 | 2449.0 | 1967.0 | 1.772 272 249 2.8% | 92.7% 4.4% 0.0% -0.02490 0.15 0.10
205L [0.11764 [ 2169.0 | 1922.0 | 0.701 352 284 20.7% | 79.3% 0.0% 0.0% 0.02267 0.14 0.09
205M 1 0.13853 } 2049.0 | 1851.9 | 0.839 235 230 18.0% | 26.3% 0.0% | 55.6% | -0.01254 0.08 0.05
205N 10.15606 | 2163.0 | 1851.9 | 1.183 263 245 1.1% | 97.1% 0.0% 1.8% | -0.02454 0.15 0.10
206A |0.12778 | 2002.0 | 1821.0 | 0.631 287 256 13.7% | 9.6% 0.0% | 76.7% | -0.00508 0.06 0.04
206B  [0.09522 ]| 1855.0 | 1775.8 | 0.570 139 139 1.5% 0.0% 0.0% | 92.5% | -0.00681 0.04 0.03

206C  10.02378 1 1789.0 | 1730.0 | 0.427 138 138 7.8% 0.0% 0.0% 92.2% | -0.00684 0.04 0.04
206D ] 0.06165 | 1909.0 | 1778.0 | 0.531 247 236 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
206E 10.02274 | 1790.0 | 1730.0 | 0.343 175 175 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 | 0.03
206F 10.15713 | 1856.0 | 1644.0 | 0.975 217 217 2.0% 0.0% 0.0% 98.0% | -0.00640 0.04 0.03
206G _10.08946 | 1733.0 | 1608.0 | 0.950 132 132 10.3% | 0.0% 0.0% 89.7% | -0.00703 0.04 0.03

206H ] 0.05895| 1813.0 § 1718.5 | 0.515 183 183 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
2061 10.02083 | 1797.0 | 1714.0 | 0.232 357 286 0.0% 0.0% 0.0% {100.0% | -0.00625 0.04 0.03
206) 10.05990] 1755.0 | 1647.5 | 0.502 214 214 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
206K 10.05577 | 1876.0 | 1702.0 | 0.615 283 255 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
206L.  10.05951 | 1802.0 | 1672.0 | 0.546 238 231 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
206M ]10.05958 | 1685.0 | 1608.0 | 0.465 166 166 2.9% 0.0% 0.0% 97.1% | -0.00647 0.04 0.03
206N 10.15176 ] 1644.0 | 1552.0 | 0.767 120 120 16.2% | 0.0% 0.0% 83.8% | -0.00746 0.05 0.03
207A 10.25609 | 3615.0 | 2237.0 | 1.356 1016 351 0.0% 14.8% | 85.2% 0.0% -0.02926 0.19 0.13
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Table §-7

Future Condition Subbasin Time of Concentration Parameters

(1] 2] Bl 1 04 (5] 61 | 7 8] 9] [10] (11] [12] [ [13] [14] ]
Subbasin {Drainage|  Elevation Flow Adjust, | Valley |Hillslope Mountain| Urban | Weighted Kb Equation
ID Area Top |Bottom| Path | Slope | Slope | Area Area Area Area Parameters Kb
(sm) (miles) | (ft/mi) | (ft/mi) (%) | (%) (%) % m b

207B 0.20823 | 3750.0 | 2237.0 | 1.312 1154 359 0.0% 7.4% 92.6% 0.0% -0.02963 0.20 0.13
207C 0.17298 | 2454.0 | 2074.0 { 0.974 390 297 0.0% 60.9% 39.1% 0.0% -0.02696 0.17 0.11
207D 0.19708 | 3800.0 | 2307.0 | 1.036 1440 373 0.0% 0.0% 58.0% | 42.0% | -0.02002 0.13 0.09
207E_ 10.15651 1 2837.0 | 2074.0 | 1.366 559 315 0.0% 0.0% 37.3% | 62.7% | -0.01510 0.10 0.07
207F 0.12613 | 2355.0 { 2029.0 | 0.794 411 296 0.0% 0.0% 68.8% | 31.2% | -0.02259 0.15 0.11
207G 10.23634 | 2259.0 | 1968.0 { 1.467 198 198 0.0% | 70.8% | 23.4% | 5.8% | -0.02508 0.16 0.10
207H  ]0.12447 | 3740.0 | 2291.0 | 1.044 | 1388 371 0.0% 0.0% 21.5% | 78.5% | -0.01134 0.07 0.05
2071 10.07294 ] 2619.0 { 2129.0 | 0.810 605 320 0.0% 0.0% 0.0% {100.0% | -0.00625 0.04 0.03
207  }0.09277 | 2161.0 { 1968.0 | 0.714 270 248 0.0% 0.0% 5.3% 194.7% | -0.00752 0.05 0.04
207K 10.12955 | 2253.0 | 1908.2 | 0.859 402 294 0.0% 0.0% 16.4% | 83.6% | -0.01015 0.07 0.05
207L _ | 0.08040 | 2073.0 | 1908.2 | 0.667 247 236 0.0% 8.2% 0.0% 1|91.8% | -0.00779 0.05 0.04
207M__10.11594 | 2087.0 | 1844.0 | 0.636 382 295 3.0% | 19.5% 0.0% | 77.5% | -0.01013 0.06 0.04
207N 10.04918 | 1939.0 { 1857.0 | 0.431 190 190 2.9% 0.0% 0.0% 97.1% | -0.00647 0.04 0.03
2070 _]0.13051 { 2020.0 | 1807.2 | 0.643 331 275 146% | 12.8% 0.0% | 72.6% | -0.00975 0.06 0.04
208A | 0.13859 ] 3234.0 | 2425.0 | 0.626 | 1292 366 0.0% 0.0% 0.9% |99.1% | -0.00647 0.04 0.03
208B _ ]0.02690 | 2551.0 | 2225.0 | 0.491 663 325 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
208C | 0.06644 | 3800.0 | 2639.0 | 0.639 | 1816 387 0.0% 0.0% 66.0% | 34.0% | -0.02191 0.15 0.11
208D 10.07452 | 2756.0 | 2225.0 { 0.772 688 327 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
208E 0.06205 | 2390.0 | 2076.0 | 0.644 488 306 0.0% 0.0% 1.1% 98.9% i -0.00650 0.04 0.03
208F 0.06910 | 2296.0 | 2076.0 | 0.582 378 293 0.0% 0.0% 1.4% | 98.6% | -0.00658 0.04 0.03
208G | 0.12941 | 2253.0 | 1947.0 | 0.772 396 299 0.0% 0.0% 13.9% | 86.1% | -0.00955 0.06 0.04
208H ]0.04276 | 2094.0 | 1872.0 | 0.632 351 283 0.0% 19.5% 17.8% | 62.7% | -0.01413 0.09 0.07
2081 0.11709 | 3088.0 | 2074.0 | 0.823 1231 363 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208] 0.08107 } 3088.0 | 2074.0 | 0.974 1041 353 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
208K 0.04756 | 2265.0 | 2014.0 | 0.431 582 317 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208L  10.05884 | 2517.0 | 2014.0 | 0.655 769 334 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208M  ]0.15941 | 2509.0 | 1872.0 | 1.031 618 321 0.0% 0.0% 0.2% 99.8% | -0.00629 0.04 0.03
208N__10.04713 | 1899.0 | 1805.0 | 0.589 160 160 0.0% | 12.7% 0.6% | 86.7% | -0.00877 0.05 0.04
2080 10.22988 | 3056.0 | 1939.0 | 1.174 952 347 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
208P }0.05837 | 2122.0 | 1870.4 | 0.471 535 312 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03

File = C:\P\35\QWIN\TS_FU.WB1

19-Sep-94

Table S-7, Page




Table S-7

Future Condition Subbasin Time of Concentration Parameters

(1] 2] 31 _1 1[4 (5] {6} (7 (8] 93 [10] {11} 12 | [13] [14] ]
Subbasin |Drainage|  Elevation Flow Adjust. | Valley |Hillslope [Mountain] Urban | Weighted Kb Equation
ID Area Top |Bottom| Path | Slope | Slope | Area Area Area Area Parameters Kb
(sm) {miles) | (ft/mi) | (ft/mi) (%) (%) (%) % m b

208Q 10.09426 ] 2402.0 | 1870.4 | 0.823 646 324 0.0% 0.0% 9.0% 91.0% | -0.00840 0.05 0.04
208R | 0.01047 § 2089.0 | 1926.0 | 0.238 686 327 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208S 0.06825 | 1943.0 | 1805.0 | 0.568 243 234 0.0% 6.5% 0.0% 93.5% | -0.00747 0.05 0.03
208T 10.13175]2612.0 | 1947.0 | 0.787 845 340 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208U 10.13368 § 2536.0 { 1947.0 | 0.507 1162 360 0.0% 0.0% 0.0% 100.0% [ -0.00625 0.04 0.03
208V 10.02781 ] 2130.0 | 1917.0 | 0.354 601 319 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
208W 10.05043 ] 1991.0 | 1818.0 | 0.475 364 288 0.0% 0.0% 0.0% {100.0% | -0.00625 0.04 0.03
208X 10.07543 { 1870.0 | 1777.1 | 0.417 223 223 12.6% | 19.4% 0.0% 68.0% | -0.01084 0.07 0.05
209A 10.36779 { 3770.0 | 2426.0 | 1.028 1308 367 0.0% 0.0% 57.3% | 42.7% | -0.01985 0.13 0.08
209B 10.08313 1 3999.0 | 2321.0 | 0.716 2345 403 0.0% 0.0% 0.0%_ |100.0% | -0.00625 0.04 0.03
209C 10.06387 | 2951.0 | 2321.0 | 0.723 871 342 0.0% 0.0% 13.2% | 86.8% | -0.00938 0.06 0.05
209D 1 0.24418 | 3065.0 | 2218.0 | 0.800 1059 354 0.0% 0.0% 9.1% 90.9% | -0.00841 0.05 0.04
209E  10.14899 | 3094.0 | 2218.0 | 1.018 861 341 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03
209F 0.22574 1 2921.0 { 2034.0 ] 1.191 745 332 0.0% 0.0% 55.3% | 44.7% | -0.01938 0.13 0.09
209G | 0.20380 | 2545.0 | 2034.0 ] 1.050 487 306 0.0% 0.0% 0.5% 99.5% | -0.00637 0.04 0.03
209H 10.08348 | 2470.0 | 1994.0 | 0.542 878 343 0.0% 17.7% 26.9% | 55.4% | -0.01596 0.10 0.07
2091 0.18233 | 2536.0 | 1883.5 | 0.691 945 347 0.0% 12.9% 2.4% 84.7% | -0.00923 0.06 0.04
210A 10.122741 1874.0 | 1722.0 | 0.631 241 233 0.8% 0.0% 0.0% 99.2% | -0.00631 0.04 0.03
210B 0.10672 | 2062.0 | 1805.6 | 0.930 276 251 0.0% 0.5% 0.0% 99.5% | -0.00634 0.04 0.03
210C_ 10.08171] 1854.0 | 1728.0 | 0.637 198 198 5.8% 0.0% 0.0% 94.2% | -0.00669 0.04 0.03
210D 10.13967 | 2390.0 | 1836.0 | 0.832 666 325 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
210E  10.02753 | 1849.0 | 1798.0 | 0.339 151 151 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
210F 0.09263 | 2529.0 | 1872.0 | 0.668 983 349 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
210G 10.16152 ] 2529.0 | 1798.0 | 0.969 755 333 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
210H ]0.06974 | 2351.0 { 1875.0 | 0.565 842 340 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
2101 0.04910] 1944.0 | 1770.0 | 0.634 275 250 0.0% 0.0% 0.0% 100.0%"] -0.00625 0.04 0.03
210J 0.10328 | 1856.0 | 1728.0 | 0.684 187 187 0.0% 0.0% 0.0% 100.0% { -0.00625 0.04 0.03
210K 1 0.07706 | 1804.0 | 1716.0 | 0.425 207 207 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
210L 10.13741 | 2013.0 | 1787.0 ] 0.820 276 251 0.0% 0.0% 0.0% ]1100.0% { -0.00625 0.04 0.03
210M _{0.16239 ] 1961.0 | 1716.0 | 1.022 240 232 0.0% 0.0% 0.0% ]100.0% | -0.00625 0.04 0.03
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Table S-7

Future Condition Subbasin Time of Concentration Parameters

(1} 2] BI | (4] [5] (6] [7] (8] 91 (10] [11] [12] | [13} 14} |
Subbasin |Drainage Elevation Flow Adjust. | Valley |Hillslope [Mountain| Urban | Weighted Kb Equation
D Area Top |Bottom| Path | Slope | Slope | Area Area Area Area Parameters Kb
(sm) (miles) | (ft/mi) | (ft/mi) (%) (%) (%) % m b
210N 10.0485211749.,0 ] 1693.9 | 0.309 178 178 0.3% 0.0% 0.0% 99.7% | -0.00627 0.04 0.03
211A  10.14294 | 1972.0 | 1751.0 | 0.820 269 248 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211B 0.10855 | 1870.0 | 1708.7 | 0.618 261 244 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211C_ 10.04277 | 1757.0 | 1683.0 | 0.479 154 154 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
211D 0.07054 ] 1762.0 | 1683.0 | 0.686 115 115 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
211E_ | 0.15557 1 1700.0 } 1628.0 | 0.609 118 118 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211F  10.11280] 1675.0 | 1572.0 { 0.770 134 134 3.4% 0.0% 0.0% 96.6% | -0.00650 0.04 0.03
211G 10.00759 ! 1982.0 | 1897.0 | 0.448 190 190 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.04
211H 10.07345| 1912.0 | 1728.0 | 0.501 368 289 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
2111 0.04077 | 1898.0 | 1717.0 ] 0.626 289 257 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211 0.01480 | 1728.0 | 1686.6 | 0.249 166 166 0.0% 0.0% 0.0% [100.0% ] -0.00625 0.04 0.03
211K 10.10197] 1731.0 | 1672.0 | 0.376 157 157 16.4% 0.0% 0.0% 83.6% | -0.00748 0.05 0.03
211L 10.09575] 1719.0 | 1627.0 { 0.508 181 181 14.4% 0.0% 0.0% 85.6% | -0.00733 0.05 0.03
211M 10.08133 | 1874.0 | 1707.0 | 0.541 308 266 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
211N 10.02038 | 1748.0 | 1684.0 | 0.261 245 235 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
2110 10.04119 | 1800.0 | 1693.4 | 0.371 288 257 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211P  10.03347 { 1718.0 | 1659.0 | 0.307 192 192 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
2110 10.02107 ] 1964.0 | 1860.0 | 0.255 408 295 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
211R 10.08438 | 1981.0 | 1797.5 | 0.572 321 271 0.0% 0.1% 0.0% 99.9% | -0.00627 0.04 0.03
2118 0.05041 | 1875.0 | 1731.5 § 0.445 323 272 0.0% 42.6% 0.0% 57.4% | -0.01425 0.09 0.07
211T 10.06637 | 1813.0 | 1679.1 | 0.488 274 250 0.0% 1.9% 0.0% 98.1% | -0.00660 0.04 0.03
211U  10.02744 | 2023.0 | 1845.0 | 0.831 214 214 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.03
211V__10.00490 | 1847.0 | 1800.0 { 0.222 212 212 0.0% 0.0% 0.0% 100.0% | -0.00625 0.04 0.04
211W_10.02969 | 1713.0 | 1663.0 { 0.289 173 173 0.0% 0.0% 0.0% [100.0% | -0.00625 0.04 0.03
211X 10.21393 ] 1675.0 | 1572.0 | 0.929 111 111 12.7% 0.0% 0.0% 87.3% { -0.00721 0.05 0.03
211Y | 0.08928 | 1641.0 | 1552.0 | 0.606 147 147 5.2% 6.3% 0.0% 88.5% | -0.00782 0.05 0.04
2117 10.08254 | 1592.0 | 1517.0 | 0.509 147 147 23.5% 0.0% 0.0% 76.5% 1 -0.00801 0.05 0.04
211AA 10.03399 | 1592.0 | 1551.0 | 0.480 85 85 0.0% 0.0% 0.0% {100.0% | -0.00625 0.04 0.03
211AB 10.03974 | 1721.0 | 1540.0 | 0.293 617 321 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03
211AC ]0.02745 | 1557.0 | 1532.0 | 0.306 82 82 0.0% 0.5% 0.0% 99.5% | -0.00635 0.04 0.03
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Table S-7

Future Condition Subbasin Time of Concentration Parameters

iy 2] BLL @] & Q) Q) [6)] ©) a0 | on 21 1 (131 ] 04

Subbasin [Drainage]  Elevation Flow Adjust. | Valley |Hillslope [Mountain| Urban | Weighted Kb Equation
ID Area Top |Bottom| Path | Slope | Slope | Area Area Area Area Parameters Kb
{sm) (miles) | (ft/mi) | (ft/mi) (%) (%) (%) % m b
211AD [0.04132] 1684.0 | 1517.0 | 0.489 341 280 0.0% 0.0% 0.0% 1100.0% | -0.00625 0.04 0.03

211AE 10.034431 1552.0 { 1504.0 | 0.313 153 153 15.2% | 0.0% 0.0% 84.8% | -0.00739 0.05 0.04
211AF 0.05270 ] 1666.0 | 1542.0 | 0.332 373 292 0.0% 0.0% 0.0% |100.0% | -0.00625 0.04 0.03

Note: The composite m and b values listed are based on the following:

m b
Urban: -0.00625 0.04
Valley (desert rangeland): -0.01375 0.08
Hillslope -0.02500 0.15
Mountain -0.03000 0.20
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Table S-10

Summary of Clark Unit Hydrograph Parameters

100-year and 10-year Future Condition Tc and R values

{11 2] [3]) [4] {51 [6] 7] (8] [9}
Tc
Subbasin 100-year 10-year 100-year 10-year

1D 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour
(hours) {hours) {hours) (hours) {hours) . (hours} {hours) thours)

201A 0.354 0.400 0.471 0.483 0.338 0.387 0.464 0.478
201B 0.292 0.350 0.392 0.425 0.291 0.356 0.403 0.441
201C 0.150 0.183 0.179 0.217 0.140 0.175 0.171 0.211
201D 0.304 0.363 0.404 0.433 0.409 0.497 0.561 0.606
201E 0.413 0.450 0.575 0.579 0.434 0.478 0.628 0.633
202A 0.138 0.171 0.163 0.200 0.129 0.165 0.156 0.196
2028 0.096 0.121 0.117 0.142 0.121 0.156 0.150 0.186
202C 0.083 0.096 0.092 0.113 0.101 0.118 0.112 0.141
202D 0.154 0.192 0.183 0.225 0.189 0.240 0.229 0.287
202E 0.142 0.175 0.171 0.208 0.120 0.151 0.147 0.184
202F 0.083 0.083 0.083 0.096 0.073 0.073 0.073 0.085
202G 0.083 0.083 0.083 0.092 0.069 0.069 0.069 0.076
202H 0.163 0.200 0.192 0.233 0.116 0.146 0.140 0.174
2021 0.104 0.129 0.125 0.150 0.099 0.125 0.121 0.148
203A 0.433 0.487 0.613 0.613 0.434 0.471 0.637 0.637
2038 0.142 0.175 0.167 0.204 0.140 0.176 0.167 0.209
203C 0.271 0.329 0.350 0.396 0.314 0.390 0.417 0.478
203D 0.308 0.363 0.408 0.438 0.363 0.435 0.496 0.536
203E 0.142 0.175 0.167 0.204 0.114 0.145 0.137 0.171
203F 0.450 0.479 0.658 0.650 0.386 0.414 0.589 0.581
203G 0.375 0.421 0.504 0.508 0.366 0.416 0.508 0.513
203H 0.196 0.242 0.233 0.283 0.153 0.193 0.1886 0.230
2031 0.229 0.283 0.279 0.333 0.247 0.313 0.308 0.375
203J 0.125 0.154 0.150 0.179 0.142 0.179 0.173 0.211
203K 0.183 0.225 0.217 0.267 0.144 0.181 0.173 0.218
204A 0.158 0.136 0.188 0.229 0.126 0.160 0.152 0.190
2048 0.188 0.229 0.221 0.271 0.153 0.192 0.184 0.231
204C 0.129 0.158 0.150 0.179 0.079 0.099 0.094 0.114
204D 0.133 0.167 0.158 0.192 0.100 0.128 0.121 0.150
204E 0.158 0.136 0.188 0.225 0.126 0.160 0.152 0.186
204F 0.146 0.175 0.171 0.204 0.107 0.131 0.128 0.156
205A 0.350 0.400 0.471 0.492 0.350 0.406 0.486 0.510
2058 0.508 0.538 0.696 0.728 0.340 0.361 0.481 0.507
205C 0.308 0.367 0.417 0.446 0.343 0.416 0.479 0.517
205D 0.379 0.425 0.513 0.529 0.246 0.279 0.343 0.356
205E 0.488 0.517 0.671 0.700 0.508 0.541 0.723 0.758
205F 0.350 0.400 0.471 0.492 0.269 0.312 0.374 0.393
205G 0.367 0.417 0.500 0.517 0.298 0.343 0.420 0.436
205H 0.513 0.542 0.713 0.742 0.514 0.547 0.742 0.775
20851 0.458 0.488 0.658 0.667 0.386 0.414 0.578 0.586
2054 0.450 0.479 0.667 0.667 0.398 0.427 0.616 0.616
205K 0.546 0.579 0.817 0.808 0.665 0.710 1.040 1.028
205L 0.254 0.317 0.346 0.396 0.206 0.263 0.290 0.337
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Table S$-10

Summary of Clark Unit Hydrograph Paramatars

100-year and 10-year Future Condition Tc and R values

1 21 3] [4] [5] (6] 7 [8] 9]
Tc
Subbasin 100-year 10-year 100-year 10-year
iD 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour
{hours) {hours) (hours) {hours) {hours) (hours) (hours) {hours)
205M 0.213 0.263 0.258 0.313 0.178 0.225 0.221 0.273
205N 0.413 0.450 0.592 0.588 0.457 0.503 0.681 0.676
206A 0.158 0.196 0.188 0.229 0.107 0.135 0.129 0.161
206B | 0.154 0.192 0.183 0.225 0.113 0.144 0.137 0.172
206C 0.158 0.196 0.192 0.238 0.204 0.258 0.252 0.320
206D 0.125 0.154 0.150 0.183 0.109 0.137 0.133 0.166
206E 0.113 0.142 0.138 0.171 0.120 0.155 0.150 0.191
206F 0.179 0.221 0.213 0.263 0.154 0.195 0.187 0.236
206G 0.204 0.254 0.246 0.300 0.241 0.307 0.296 0.369
206H 0.138 0.167 0.158 0.196 0.121 0.150 0.141 0.179
206! 0.083 0.096 0.092 0.113 0.066 0.077 0.074 0.092
206K 0.125 0.154 0.150 0.183 0.105 0.133 0.129 0.161
206L 0.133 0.167 0.158 0.196 0.139 0.178 0.168 0.213
2064 0.129 0.158 0.154 0.188 0.117 0.147 0.143 0.178
206M 0.133 0.163 0.158 0.192 0.107 0.133 0.129 0.160
206N 0.188 0.233 0.228 0.271 0.137 0.174 0.167 0.206
207A 0.467 0.496 0.650 0.675 0.440 0.471 0.636 0.663
2078 0.450 0.483 0.621 0.646 0.463 0.502 0.662 0.692
207C 0.354 0.404 0.492 0.496 0.311 0.360 0.448 0.452
207D 0.288 0.346 0.371 0.413 0.241 0.296 0.319 0.359
207E 0.308 0.363 0.400 0.433 0.370 0.443 0.494 0.540
207F 0.304 0.363 0.400 0.438 0.267 0.325 0.362 0.400
207G 0.521 0.554 0.763 0.767 0.555 0.594 0.847 0.852
207H 0.204 0.250 0.242 0.296 0.215 0.270 0.260 0.325
2071 0.142 0.175 0.171 0.208 0.159 0.201 0.196 0.244
2074 0.171 0.208 0.200 0.246 0.154 0.192 0.184 0.231
207K 0.196 0.242 0.233 0.288 0.172 0.217 0.209 0.263
207L 0.167 0.204 0.196 0.238 0.154 0.193 0.184 0.228
207M 0.1580 0.188 0.179 0.221 0.107 0.137 0.130 0.165
2070 0.125 0.150 0.146 0.179 0.104 0.128 0.124 0.156
207N 0.158 0.192 0.188 0.229 0.107 0.133 0.129 0.162
210A 0.121 0.150 0.142 0.175 0.075 0.096 0.090 0.113
208A 0.113 0.138 0.133 0.163 0.146 0.182 0.176 0.219
2088 0.238 0.296 0.300 0.354 0.246 0.314 0.319 0.383
208C 0.138 0.171 0.167 0.200 0.146 0.186 0.181 0.221
208D 0.129 0.158 0.184 0.188 0.131 0.164 0.159 0.198
208E 0.125 0.154 0.150 0.179 0.109 0.138 0.134 0.163
208F 0.167 0.204 0.196 0.238 0.132 0.165 0.158 0.196
208G 0.204 0.254 0.246 0.300 0.265 0.338 0.326 0.406
208H 0.138 0.171 0.167 0.200 0.119 0.151 0.147 0.180
2081 0.154 0.188 0.179 0.221 0.190 0.237 0.225 0.284
208J 0.104 0.129 0.125 0.150 0.087 0.110 0.106 0.130
208K 0.125 0.158 0.150 0.183 0.132 0.171 0.161 0.202
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Table S-10

Summary of Clark Unit Hydrograph Parameters

100-year and 10-year Future Condition Tc and R values

(1] {2} (3] [4] 51 {6] {7] (8] [91
Tc
Subbasin 100-year 10-year 100-year 10-year
ID 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour
{hours) (hours} {hours) (hours} {hours) {hours) thours) {hours)
208L 0.163 0.196 0.192 0.229 0.144 0.177 0.173 0.210
208M 0.175 0.213 0.204 0.246 0.200 0.248 0.237 0.291
208N 0.167 0.208 0.200 0.242 0.133 0.170 0.163 0.201
2080 0.108 0.133 0.128 0.154 0.087 0.109 0.106 0.128
208P 0.167 0.204 0.196 0.238 0.166 0.209 0.199 0.247
208Q 0.083 0.092 0.092 0.108 0.100 0.111 0.111% 0.134
208R 0.129 0.158 0.154 0.183 0.112 0.141 0.136 0.165
2088 0.138 0.171 0.163 0.200 0.107 0.136 0.129 0.163
208T 0.108 0.133 0.129 0.158 0.057 0.072 0.070 0.087
208U 0.096 0.117 0.113 0.133 0.092 0.114 0.110 0.133
208V 0.113 0.138 0.133 0.163 0.093 0.124 0.120 0.149
208W 0.150 0.183 0.179 0.217 0.098 0.122 0.118 0.147
208X 0.263 0.325 0.342 0.388 0.152 0.192 0.203 0.234
2108 0.125 0.154 0.150 0.183 0.116 0.147 0.142 0.178
210C 0.175 0.213 0.208 0.254 0.198 0.245 0.240 0.299
210D 0.163 0.200 0.192 0.233 0.092 0.116 0.110 0.137
210E 0.158 0.196 0.188 0.229 0.144 0.182 0.173 0.217
210F 0.329 0.383 0.433 0.458 0.290 0.343 0.393 0.418
210G 0.167 0.204 0.196 0.242 0.130 0.163 0.156 0.197
210H 0.179 0.221 0.217 0.263 0.138 0.175 0.171 0.212
2101 0.150 0.183 0.179 0.221 0.088 0.110 0.108 0.136
210J 0.142 0.175 0.167 0.208 0.097 0.122 0.116 0.148
210K 0.167 0.204 0.196 0.238 0.171 0.214 0.205 0.253
209A 0.150 0.183 0.179 0.221 0.131 0.164 0.159 0.201
209C 0.146 0.178 0.171 0.208 0.116 0.145 0.138 0.172
2098 0.117 0.142 0.138 0.167 0.111 0.138 0.133 0.165
203D 0.125 0.158 0.150 0.183 0.103 0.134 0.127 0.158
209€ 0.154 0.192 0.183 0.225 0.128 0.163 0.155 0.195%
209F 0.117 0.146 0.138 0.171 0.098 0.128 0.118 0.150
209G 0.138 0.167 0.158 0.192 0.158 0.196 0.185 0.229
209H 0.154 0.192 0.183 0.221 0.125 0.159 0.152 0.186
2091 0.117 0.146 0.142 0.171 0.074 0.095 0.092 0.113
210L 0.158 0.192 0.188 0.229 0.127 0.156 0.153 0.191
210M 0.179 0.221 0.213 0.258 0.157 0.198 0.190 0.236
210N 0.108 0.138 0.129 0.163 0.069 0.090 0.084 0.108
211K 0.158 0.192 0.188 0.225 0.124 0.153 0.149 0.183
211G 0.167 0.200 0.196 0.233 0.193 0.237 0.231 0.281
2111 0.083 0.104 0.100 0.121 0.055 0.071 0.068 0.083
211H 0.133 0.163 0.154 0.188 0.119 0.148 0.140 0.174
211J 0.113 0.138 0.133 0.163 0.114 0.142 0.137 .17
211M 0.129 0.158 0.154 0.183 0.103 0.129 0.125 0.152
211N 0.092 0.113 0.108 0.133 0.058 0.073 0.070 0.088
2110 0.138 0.167 0.163 0.200 0.099 0.122 0.119 0.150
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Table S-10

Summary of Clark Unit Hydrograph Paramaeters
100-ysar and 10-year Future Condition Tc and R values

(&)} (2] 3] (4] (5] [6] (71 (81 9
Tc R
Subbasin 100-year 10-year 100-year 10-year
D 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour 6-hour 24-hour
(hours) {hours) {hours) {hours) {hours) (hours) (hours) (hours)

211P 0.138 0.167 0.163 0.196 0.137 0.169 0.165 0.203
211L 0.183 0.229 0.221 0.271 0.189 0.242 0.232 0.291
2110 0.171 0.208 0.200 0.246 0.101 0.126 0.120 0.151
211R 0.183 0.228 0.217 0.263 0.158 0.199 0.191 0.236
211U 0.142 0.175 0.167 0.200 0.359 0.454 0.430 0.527
21185 0.117 0.142 0.138 0.167 0.087 0.108 0.104 0.129
211V 0.133 0.163 0.158 0.192 0.168 0.210 0.204 0.252
2117 0.096 0.117 0.113 0.138 0.099 0.124 0.119 0.148
211w 0.121 0.150 0.146 0.175 0.060 0.076 0.073 0.090
211X 0.138 0.167 0.163 0.200 0.091 0.112 0.109 0.137
211A 0.125 0.150 0.146 0.175 0.094 0.115 0.112 0.137
211B 0.088 0.108 0.104 0.125 0.078 0.099 0.094 0.116
211C 0.104 0.125 0.121 0.146 0.084 0.103 0.099 0.122
211D 0.100 0.125 0.121 0.146 0.077 0.099 0.096 0.118
211E 0.083 0.100 0.096 0.117 0.071 0.087 0.083 0.103
211F 0.125 0.154 0.150 0.183 0.096 0.122 0.118 0.147
211Y 0.175 0.213 0.208 0.254 0.154 0.190 0.186 0.232
2112 0.117 0.146 0.138 0.167 0.090 0.115 0.108 0.134
211AA 0.163 0.200 0.192 0.229 0.330 0.415 0.396 0.483
211AB 0.096 0.117 0.113 0.138 0.170 0.212 0.204 0.254
211AC 0.100 0.125 0.121 0.146 0.079 0.101 0.097 0.120
211AD 0.213 0.263 0.250 0.304 0.151 0.180 0.180 0.224
211AE 0.183 0.221 0.213 0.258 0.149 0.184 0.176 0.219
211AF on 0.208 0.204 0.250 0.126 0.157 0.153 0.192
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Table R-2¢
Reach Route Hydraulic Data for the 100-year, 6-hour Storm
Future Condition
Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS
Routing Average Channel |Flow Top| Flow | Channel| Wave |Velocity Range Travel from HEC-1
Reach | Slope | Length n Discharge, in cfs Base Width | Width | Depth | Velocity | Celerity in fps Time NSTEPS Input
in ft/ft | in feet value Top !Bottom | Average in feet in feet in feet | in fps in fps Min. Max. in hours | Computed File

[1] [2] 3] [4] [S) 16} [7] [8] 9 [10] [11] [12] [13] [14] [15) [16] {17
501502 | 0.020 3000 0.045 524 511 518 30.0 76.3 1.9 5.6 8.3 4.3 7.5 0.1000 6 6
502503 | 0.018 2453 0.045 699 687 693 120.0 232.0 1.2 3.9 5.8 3.1 5.1 0.1167 7 7
503504 | 0.010 1151 0.045 0 0 0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 1 1
508507 | 0.003 934 0.026 232 224 228 14.0 83.8 2.8 3.0 39 1.9 39 0.0667 4 4
511512 | 0.011 760 0.050 482 472 477 20.0 96.3 2.5 4.8 4.2 1.9 4.8 0.0500 3 3
513514 | 0.024 2403 0.045 380 366 373 20.0 73.0 1.6 5.2 5.7 3.0 5.0 0.1167 7 7
515517 | 0.019 3340 0.045 599 590 595 20.0 71.8 2.3 5.8 9.3 4.8 8.4 0.1000 6 6
516517 { 0.021 6720 0.045 524 495 510 40.0 69.6 1.7 5.8 8.0 4.5 6.5 0.2333 14 14
517518 | 0.017 4367 0.045 1181 1163 1172 16.6 109.6 33 8.6 10.4 54 9.1 0.1167 7 7
518519 | 0.022 1796 0.052 1199 1192 1196 45.4 83.7 2.8 7.1 15.0 6.0 22.5 0.0333 2 2
519591 | 0.018 1274 0.050 1257 1254 1256 68.8 86.8 2.9 6.4 10.6 4.2 16.0 0.0333 2 2
520591 | 0.025 2014 0.025 123 119 121 16.0 44.6 0.6 7.3 16.8 6.7 25.2 0.0333 2 2
522523 | 0.020 3275 0.050 334 309 322 15.0 76.3 1.8 4.3 6.1 33 5.1 0.1500 9 9
523524 | 0.018 1732 0.057 502 484 493 20.8 71.0 2.5 5.2 58 2.9 5.4 0.0833 5 5
523548 | 0.019 2680 0.025 68 60 64 40.0 77.2 0.4 3.8 4.1 2.2 3.4 0.1833 11 11
524525 | 0.021 1045 0.035 555 550 553 22.2 43.4 2.4 7.7 8.7 3.5 13.1 0.0333 2 2
525526 | 0.021 1520 0.035 596 586 591 19.8 36.8 2.7 8.4 253 7.6 38.1 0.0167 1 2
526527 | 0.018 2129 0.035 798 776 787 42.6 61.3 2.1 8.0 11.8 5.3 133 0.0500 3 2
528530 | 0.071 2594 0.043 548 545 547 10.0 23.9 2.8 12.4 14.4 6.5 16.3 0.0500 3 3
530531 | 0.040 2426 0.059 1340 1326 1333 15.0 49.4 4.9 10.0 13.5 6.1 15.2 0.0500 3 3
531532 |} 0.046 3391 0.064 1504 1490 1497 18.0 48.4 4.4 11.0 14.1 6.8 14.2 0.0667 4 4
532533 | 0.028 1555 0.048 1854 1850 1852 17.0 54.7 4.5 11.5 13.0 5.2 19.5 0.0333 2 2
533534 | 0.024 7145 0.047 2132 2100 2116 87.0 126.1 2.9 8.4 11.9 6.5 9.9 0.1667 10 10
534535 | 0.022 2037 0.047 2427 2417 2422 75.0 143.0 4.4 8.1 11.3 5.1 12.8 0.0500 3 .3
535536 | 0.024 2975 0.066 2441 2419 2430 15.6 229.2 4.9 7.7 6.2 . 3.3 5.3 0.1333 8 8
536537 | 0.021 1480 0.050 326 | 326 326 45.7 55.0 1.8 4.6 8.2 3.7 9.3 0.0500 3 3
537538 | 0.021 2155 0.050 346 343 345 5.2 48.2 2.5 53 9.0 4.3 9.0 0.0667 4 4
538540 | 0.021 2176 0.050 442 441 442 41.1 71.6 1.7 5.1 5.2 2.7 4.5 0.1167 7 7
539540 | 0.026 1872 0.050 205 196 201 10.0 51.9 1.6 4.5 6.2 3.1 5.9 0.0833 5 5
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Table R-2c¢
Reach Route Hydraulic Data for the 100-year, 6-hour Storm
Future Condition
Reach Manning's Equation : Computed Using HEC-1 Summary Data NSTEPS
Routing Average Channel | Flow Top | Flow | Channel| Wave |Velocity Range Travel from HEC-1
Reach | Slope | Length n Discharge, in cfs Base Width | Width | Depth | Velocity | Celerity in fps Time NSTEPS Input
in ft/ft | in feet value Top | Bottom | Average in feet in feet in feet | in fps in fps Min, Max. | in hours | Computed File
{i] 2] 3] [4] [5] [6] [7] {8] 9 [10] [11] [12] [13] {14] [15] (16] 17}
540541 | 0.020 4207 0.049 560 553 557 17.5 81.4 2.4 7.8 5.8 3.2 4.8 0.2000 12 12
541548 | 0.032 1138 0.045 658 657 658 7.8 86.4 2.2 6.7 6.3 2.8 7.1 0.0500 3 3
542543 | 0.007 686 0.040 188 184 186 26.8 35.0 2.2 3.5 11.4 3.4 17.2 0.0167 1 1
543544 | 0.028 597 0.040 0 -0 0 30.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0000 1 1
543547 | 0.028 2395 0.040 252 241 247 34.5 39.6 1.7 5.6 8.0 4.0 7.5 0.0833 5 5
544545 | 0.023 985 0.019 171 167 169 30.0 65.5 0.6 7.2 16.4 4.9 24.7 0.0167 1 1
545547 | 0.026 1216 0.040 84 81 83 26.7 30.6 1.0 3.5 6.8 3.0 1.6 0.0500 3 3
545546 | 0.016 428 0.020 84 83 84 30.0 68.9 0.5 4.8 7.1 2.1 10.7 0.0167 1 1
546547 | 0.033 749 0.021 271 269 270 16.0 40.7 1.0 11.1 0.0 0.0 0.0 0.0000 1 1
547548 | 0.018 2165 0.047 758 732 745 29.8 69.7 2.5 72 12.0 54 13.6 0.0500 3 3
548549 | 0.017 3258 0.080 1172 1160 1166 66.1 92.8 34 4.7 6.0 3.3 5.1 0.1500 9 9
549626 | 0.017 2044 0.120 3524 3504 3514 13.5 207.6 1.7 4.3 5.7 29 5.1 0.1000 6 6
550552 | 0.053 4410 0.045 687 675 681 10.0 22.7 3.4 12.6 18.4 8.8 18.4 0.0667 4 4
551552 | 0.053 4410 0.045 424 416 420 10.0 20.1 2.7 10.7 14.7 7.3 13.8 0.0833 5 5
552553 | 0.034 1336 0.056 1312 1308 1310 21.0 104.6 2.3 1.4 11.1 4.4 16.7 0.0333 2 2
553556 ) 0.026 | 2393 0.049 1440 1432 1436 7.5 46.1 4.9 10.7 20.0 8.0 30.0 0.0333 2 2
554555 | 0.065 2497 0.045 312 303 308 20.0 37.4 1.4 8.3 13.9 6.2 15.6 0.0500 3 3
555556 | 0.048 3353 0.050 489 475 482 35.0 60.4 2.1 7.3 11.2 5.6 10.5 | 0.0833 5 5
556557 | 0.026 2298 0.047 1906 1899 1903 30.4 101.0 2.6 8.8 12.8 5.7 14.4 0.0500 3 3
557558 | 0.024 2652 0.045 2067 2055 2061 72.0 99.1 3.7 8.8 14.7 6.6 16.6 0.0500 3 3
558560 | 0.019 1986 0.045 2110 2104 2107 71.6 93.4 4.0 8.2 11.0 5.0 12.4 0.0500 3 3
559560 | 0.023 2170 0.045 160 151 156 10.0 44.8 1.4 4.4 7.2 3.6 6.8 0.0833 5 5
560585 | 0.027 3127 0.026 294 294 294 35.5 67.0 0.9 7.3 10.4 5.2 9.8 0.0833 5 b
561563 | 0.086 2335 0.045 480 468 474 18.0 26.6 1.9 11.7 38.8 11.7 58.5 0.0167 1 1
562563 | 0.111 3745 0.046 144 141 143 5.0 19.4 1.0 9.9 15.6 7.5 15.6 0.0667 4 4
563564 | 0.054 2762 0.080 864 833 849 4.5 29.4 5.0 9.6 15.3 6.9 17.3 0.0500 3 3
564565 | 0.040 3243 0.080 1195 1151 1173 8.6 63.4 3.7 73 10.8 54 10.2 0.0833 S 5
565568 | 0.033 2254 0.057 1398 1371 1385 17.9 52.2 3.7 9.6 18.8 7.5 28.2 0.0333 2 2
566567 | 0.041 1463 0.080 590 572 581 11.7 52.3 3.7 5.9 12.2 4.9 18.3 0.0333 2 2
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Table R-2¢
Reach Route Hydraulic Data for the 100-year, 6-hour Storm
Future Condition
Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS
Routing Average Channel |Flow Top | Flow | Channel | Wave |[Velocity Range Travel from HEC-1
Reach | Slope | Length n Discharge, in cfs Base Width | Width | Depth | Velocity | Celerity in fps Time NSTEPS Input
in ft/ft | in feet value Top |Bottom | Average in feet in feet in feet | in fps in fps Min, Max. in hours | Computed File
[ 2] 31 {4] [5] [6] [T [8] 91 [10] 11] [12) {13 [14] [15] [16] [17]
567568 { 0.039 3650 0.057 892 855 874 16.4 54.4 2.6 8.3 12.2 6.1 11.4 0.0833 5 5
568573 | 0.032 2067 0.079 2210 2187 2199 8.7 68.2 6.2 8.8 11.5 5.2 13.0 0.0500 3 3
569570 1 0.040 1696 0.038 703 693 698 10.6 25.0 3.8 14.2 28.2 8.5 42.5 0.0167 1 1
571572 | 0.057 1379 0.020 35 33 34 32.0 44.2 0.2 59 11.5 4.6 17.3 0.0333 2 2
572573 | 0.034 1285 0.041 1187 1172 1180 22.5 46.8 2.9 13.0 21.4 6.4 32.2 0.0167 1 1
574575 | 0.037 823 0.050 911 906 909 6.4 28.3 5.0 10.9 0.0 0.0 0.0 0.0000 1 1
575576 | 0.042 | 2342 0.054 1002 985 994 0.5 32.1 4.2 12.2 19.5 7.8 29.3 0.0333 2 2
576577 | 0.034 740 0.055 1146 1143 1145 0.1 30.3 5.0 12.2 12.3 3.7 18.5 0.0167 i 1
577578 | 0.015 1078 0.047 3345 3329 3337 24.1 93.9 6.1 9.8 17.9 54 27.0 0.0167 1 1
578587 | 0.019 1628 0.047 1078 1073 1076 15.3 58.5 3.2 79 9.0 4.1 10.2 0.0500 3 3
579580 | 0.060 1751 0.048 951 942 947 5.0 29.0 3.3 14.7 29.1 8.7 43.9 0.0167 1 1
580581 | 0.044 | 2339 0.048 1285 1267 1276 10.0 48.8 3.4 12.3 19.5 7.8 29.3 0.0333 2 2
581582 | 0.046 4012 0.048 2031 1981 2006 50 42.5 4.9 15.5 223 10.0 25.1 0.0500 3 3
582583 | 0.023 1725 0.057 2498 2472 2485 10.0 78.7 5.6 9.9 14.4 5.7 21.6 0.0333 2 2
583584 | 0.036 | 3107 0.069 2567 2536 2552 26.1 73.6 6.4 9.0 10.4 52 9.7 0.0833 5 5
584597 | 0.026 3704 0.050 925 903 914 64.7 108.8 2.1 6.1 1.7 4.1 6.6 0.1333 8 8
586587 | 0.031 1905 0.036 246 245 246 10.0 28.5 1.6 8.7 10.6 4.8 11.9 0.0500 3 3
587595 | 0.017 1039 0.047 1112 1105 1109 20.0 47.3 3.3 8.1 17.3 52 26.0 0.0167 1 1
588590 | 0.034 1117 0.051 448 437 443 13.4 43.7 2.4 7.1 18.6 5.6 28.0 0.0167 1 1
589590 | 0.042 1751 0.050 306 299 303 12.7 21.2 2.7 7.7 14.6 5.8 21.9 0.0333 2 2
591521 | 0.014 915 0.050 1321 1319 1320 75.9 98.1 3.1 59 7.6 3.0 11.5 0.0333 2 2
592593 1 0.041 2062 0.050 234 226 230 7.8 20.2 2.6 6.6 11.5 5.1 12.9 0.0500 3 3
593594 | 0.020 988 0.056 1545 1532 1539 14.9 74.8 4.4 8.1 8.2 33 12.4 0.0333 2 2
594595 | 0.020 2093 0.050 1636 1595 1616 59 136.9 5.2 6.4 11.6 5.2 13.1 0.0500 3 3
595596 | 0.011 1095 0.049 1603 1595 1599 324 213.2 5.5 4.7 4.6 2.2 4.6 0.0667 4 4
597598 | 0.025 2822 0.050 900 883 892 32.2 71.5 3.0 6.8 9.4 4.7 8.8 0.0833 5 5
599608 | 0.015 1476 0.044 1631 1630 1631 15.2 82.4 4.7 1.6 12.3 4.9 18.5 0.0333 2 2
600601 | 0.018 2406 0.025 373 366 370 14.1 39.6 2.3 8.5 13.4 6.0 15.1 0.0500 3 3
601602 | 0.015 1765 0.040 663 651 657 23.8 37.5 3.5 7.2 9.8 4.4 11.1 0.0500 3 3
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Table R-2¢
Reach Route Hydraulic Data for the 100-year, 6-hour Storm
Future Condition
Reach Manning's Equation Computed Using HEC-1 Summary Data NSTEPS
Routing Average Channel | Flow Top | Flow | Channel| Wave |Velocity Range Travel from HEC-1
Reach | Slope | Length n Discharge, in cfs Base Width | Width | Depth | Velocity | Celerity in fps Time NSTEPS Input
in ft/ft | in feet value Top | Bottom | Average in feet in feet in feet in fps in fps Min. Max, in hours | Computed File
11} [2] 3] [4] (5] [6] [N [8] [9] [10] f11) {12} [13) [14] {15} {16} [17]
602603 | 0.021 2610 0.048 950 923 937 12.7 40.7 3.6 8.8 14.5 6.5 16.4 0.0500 3 3
603622 | 0.020 2745 0.045 1313 1284 1299 50.6 70.8 3.5 7.7 11.4 55 11.5 0.0667 4 4
604606 | 0.065 2784 0.027 18 17 18 16.0 493 0.3 4.1 4.2 2.3 3.5 0.1833 11 11
606607 | 0.029 1061 0.055 256 253 255 10.0 28.1 2.4 59 8.9 3.5 13.3 0.0333 2 2
607608 | 0.015 1008 0.045 295 290 293 1.0 38.0 35 5.5 8.4 3.4 12.6 0.0333 2 2
608613 | 0.020 1338 0.049 1642 1641 1642 26.2 85.4 3.2 8.2 11.2 4.5 16.8 0.0333 2 2
609611 | 0.020 470 0.050 69 69 69 10.0 15.5 1.4 4.2 3.9 1.6 5.9 0.0333 2 2
610611 | 0.021 1090 0.045 278 272 275 18.5 29.7 23 5.7 9.1 3.6 13.7 0.0333 2 2
611612 | 0.027 925 0.020 32 27 30 18.0 41.9 04 4.8 39 1.8 3.9 0.0667 4 4
613621 | 0.025 718 0.050 1639 1632 1636 42.7 82.4 2.9 9.0 0.0 0.0 0.0 0.0000 1 1
614615 | 0.040 1114 0.020 43 43 43 32.0 52.7 0.2 54 6.2 2.8 7.0 0.0500 3 3
615618 1 0.134 499 0.022 36 36 36 14.0 19.2 0.5 11.4 8.3 2.5 12.5 0.0167 1 1
615619 { 0.049 2444 0.024 19 19 19 2.3 14.3 0.6 5.6 6.8 3.5 6.1 0.1000 6 6
616617 | 0.055 1131 0.060 74 72 73 5.0 24.2 1.3 4.3 9.4 3.8 14.2 0.0333 2 2
617618 | 0.035 1912 0.060 372 359 366 40.4 53.7 1.7 54 10.6 4.8 12.0 0.0500 3 3
618619 | 0.029 1837 0.060 518 507 513 8.0 333 4.2 6.3 10.2 4.6 11.5 0.0500 3 3
619620 | 0.029 800 0.027 194 194 194 40.0 96.5 0.7 5.7 13.3 4.0 20.1 0.0167 1 1
620621 0.039 915 0.050 741 723 732 10.1 29.4 4.2 9.1 15.2 4.6 22.9 0.0167 1 1
621622 | 0.014 3830 0.051 1866 1865 1866 2.7 104.8 3.9 7.3 10.6 5.5 9.6 0.1000 6 6
622549 | 0.012 1697 0.125 2429 2409 2419 189.8 211.5 4.1 3.1 5.7 2.8 5.3 0.0833 5 5
623624 | 0.01t 701 0.025 149 148 149 16.0 50.2 0.9 6.1 11.7 3.5 17.6 0.0167 1 1
624626 | 0.024 637 0.069 238 231 235 65.4 145.0 1.3 3.0 5.3 2.1 8.0 0.0333 2 2
625626 | 0.025 1350 0.020 96 92 94 34.0 68.1 0.6 5.8 11.3 4.5 16.9 0.0333 2 2 -
626627 | 0.021 625 0.061 3692 3689 3691 63.2 127.8 4.7 8.3 10.4 3.1 15.7 0.0167 1 1
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APPENDIX F
Area-capacity and spillway rating relations for the five dams




I I BN BN B BN BN B ED B B BN B BN B B BN EBE Em
Storage and Discharge vs Stage Data for Golden Eagle Park Dam (4)
HY8 Output Uneven Welr Output GVSCE
Uischarges Stage Surface Storage Discharge, in cfs
Stage [ Circular | Arch Total Stage | Discharge NGVD 29{ Area Volume | Principal | Emergency
{ft) (cfs) (cfs) (cfs) {ft) {cfs) _ggt_um {acres) | {acre-feet) | Spiliway _52ﬂwuv Yotal
1694.51 [¢] 0 0 1714.50 4] 1694.69 0.00 0.00 [¢] - 0
1697.79 66 14 80 1715.00 4 1696.00 0.00 0.00 38 - a8 Td-Co,
1699.13 113 47 160 1715.50 140 1698.00 0.00 0.00 95 --e 95 Stage Storag Total
1700.46 159 81 240 1716.00 431 1700.00 0.05 0.03 214 e 214 GVD 29 Local Volume Discharge
1702.20 206 114 320 1716.50 882 1702.00 0.45 0.47 312 e 312 Datum Datum {acre-feet) {cfs)
1704.48 255 145 400 1717.00 1499 1704.00 1.54 2.35 384 . 384 1694.74 | 1696.00 s 0
1707.34 304 176 480 1717.50 2293 1706.00 3.61 7.35 443 o=~ 443 1696.74 | 1698.00 === 150
1710.74 354 206 560 1718.00 3242 1708.00 5.99 16.85 497 - 497 1698.74 | 1700.00 0.00 285
1714.50 402 235 637 1718.50 4336 1710.00 8.91 31.66 543 - 543 1700.74 | 1702,00 2.25 420
1715.00 408 239 647 1719.00 56537 1712.00 12.23 52.71 587 - 587 1702.74 | 1704.00 7.88 510
1717.00 431 253 684 1719.50 6817 1714.00 | 15.99 80.85 628 === 628 1704.74 | 1706.00 15.75% 565
1719.00 453 266 719 1720.00 8182 1714.50 e 90 637 [+] 637 1706.74 | 1708.00 28.13 610
1722.00 483 284 767 1720.50 8633 1715.00 - 98 646 4 651 1708.74 | 1710.00 44.25 645
1724.00 501 297 798 1721.00 111561 1715.50 - 107 656 140 795 1710.74 | 1712.00 65.63 705
1725.00 510 301 811 1721.50 12752 1716.00 1 19.38 116.14 665 431 1097 1712.74 | 1714.00 91.88 756
1727.00 526 313 839 1722.00 14762 1716.50 - 126 675 882 1667 1714.74 1 1716.00 129.38 825
1728.00 534 318 852 1722.50 17547 1717.00 - 136 684 1499 2182 1715.74 | 1717.00 148.13 1650
1723.00 20877 1717.50 - 146 693 2293 2986 1718.74 |} 1718.00 170.63 4875
1723.50 24687 1718.00 | 20.73 156.22 701 3242 3943 1718.74 1 1720.00 213.75 10710
1724.00 28946 1718.50 - 167 710 4338 5046 1720.74 | 1722.00 267.00 13665
1724.50 33637 1719.00 - 179 719 5537 6256
1725.00 38754 1719.60 - 1980 727 6817 7543
1725.50 44238 1720.00 | 23.97 200.89 735 8182 8917
1726.00 49808 1720.50 - 214 743 9633 10376
1726.50 $5636 1721.00 - 226 751 11151 11902
1727.00 61727 1721.50 - 239 759 12752 13511
1727.50 68076 1722.00 { 27.28 252.10 767 14762 15529
1728.00 74675 1722.50 === 267 775 17547 18321
1723.00 - 281 782 20877 21659
1723.50 e 296 790 24687 25477
1724.00 | 31.13 310.47 797 28946 29743
1724.50 - 327 804 33637 34442
1725.00 - 344 811 38754 39565
1725.50 - 360 818 44238 45056
1726.00 | 35.04 376.60 825 49808 50633
1726.50 - 3956 832 55636 56467
1727.00 | 36.73 413 838 61727 62566
1727.50 - 432 845 68076 68921
1728.00 ] 38.42 450.02 852 74675 75527
Note: NE Comer of High School Cafeteria EL = 1716.49
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—~—m=— Principal Spillway Discharge —v— Emergency Spillway

—e— Total Discharge —o— Storage Volume
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Storage and Discharge vs Stage Data for Hesperus Dam {No. 36)

HY8 Output Uneven Weir Qutput GVSCE
Culvert Stage | Surface | Storage Discharge, In cfs
Stage Discharge | Stage | Discharge | NGVD 29| Area Volume | Prncipal | Emergency
{ft) {cfs) {ft) (cfs) Datum | {acres) ] {acre-feet) | Spillway | Spiliway Total
1855.05 38 1889.00 0.02 1856.00 0.07 0.09 63 --n 63
1856.40 76 1889.50 70.63 1858.00 0.35 0.48 108 - 108
1858.27 114 1890.00 329.86 1860.00 0.91 1.69 142 .= 142
1860.67 162 1890.50 744.72 1862.00 1.37 3.96 168 - 168
1863.70 190 1891.00{ 1303.00 1864.00 2.58 7.84 193 —- 193
1867.64 228 1891.50] 1977.36 1866.00 4.04 14.41 211 == 211
1872.38 266 1892.00] 2752.33 1868.00 5.44 23.85 228 -~ 228 -
1878.39 304 1892.50f 3619.38 1870.00 6.67 35.94 245 - 245 Tr-Co.
1886.89 342 1893.00] 4572.82 1872.00 7.93 50.53 262 - 262 Stﬂa_ge Storag Total
1895.00 367 1893.50] 5608.48 1874.00 9.20 67.64 276 - 276 NGVD 29 Local Volume |Discharge
1896.85 372 1894.00} 6723.22 1876.00 { 10.26 87.09 289 - 289 Datum Datum | {acre-feet) (cfs)
1900.13 380 1894.50] 7937.76 1878.00 11.27 108.61 301 - 301 1853.39 | 1854.65 0.00 0
1901.00 382 1895.00f 9921.05 1880.00 12.35 132.22 311 - 311 1858.74 | 1860.00 2.00 142
1895.50] 12926.31 1882.00 | 13.50 158.07 320 - 320 1862.74 | 1864.00 7.00 188
1896.00| 16583.29 1884.00 | 14.88 186.43 329 - 329 1866.74 | 1868.00 11.00 225
1896.50{ 20771.35 1886.00 | 16.85 218.14 338 - 338 1870.74 | 1872.00 21.00 256
1897.00] 25417.14 1888.00 | 19.87 254.82 345 - 345 1874.74 | 1876.00 47.00 284
1897.50] 30474.29 1888.98 - 276 347 1] 347 1878.74 | 1880.00 84.00 310
1898.00] 35909.52 1889.00 oo 276 348 [8) 348 1882.74 | 1884.00 138.00 333
1898.50] 41687.38 1889.50 - 287 350 71 652 1866.74 | 1888.00 | 223.00 366
1899.00] 47817.50 1890.00 | 23.38 298.02 351 330 681 1888.74 | 1890.00 | 284.00 366
1899.50] 54253.13 1890.50 --= 310 353 745 1098 1889.74 | 1891.00 315.00 1038
1900.001 60980.12 1881.00 - 322 355 1303 1658 1890.74 | 1892.00 { 347.00 2280
1900.50] 68016.40 1891.50 - 335 357 1977 2334 1891.74 | 1893.00 | 380.00 3920
1901.00| 75321.42 1892,00 | 25.66 346.96 358 2752 3110 1892.74 | 1894.00 | 407.00 5898
1892.50 oy 361 359 3619 3978 1893.74 | 1895.00 443.00 8183
1893.00 v 374 360 4573 4933 1894.74 | 1896.00 473.00 10755
1893.50 o= ass 363 5608 5971
1894.00 | 28.78 401.26 365 6723 7088
1894.50 - 416 366 7938 8304
1895.00 = 431 368 9921 10289
1895.50 - 446 369 12826 13295
1896.00 | 31.34 461.36 370 16583 16953
1896.50 == 477 371 20771 21143
1897.00 - 494 373 25417 25790
1897.50 - 510 374 30474 30848
1898.00 | 32.98 525.67 375 35910 36285
1898.50 - 542 376 41697 42073
1899.00 | 33.94 559.13 377 47818 48195
1899.60 o 576.34 379 54253 54632
1900.00 34.80 593.565 380 60990 61370
1800.50 === 611.37 381 68016 68397
1901.00 | 36.39 629.19 382 75321 75703
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Storage and Discharge vs Stage Data for Aspen Dam (No. 6)
HY8 Output Uneven Weir Output GVSCE
Culvert Stage | Swurface | Storage Discharge, in cfs
Stage | Discharge | Stage |Discharge NGVD 28| Area Voluma | Principal | Emergency
(1) {cfs) (ft) (cfs) Datum {acres) | (acre-feet) | Spillway | Spillway Total
1808.61 [ 1835.00 0 1808.79 0 0 0 — 0
1811.33 40 1835.50 2 1810.00 | 0.1 0.00 20 - 20
1812.89 80 1836.00 122 181200 | 1.99 1.71 57 - 57
1814.85 120 1836.50 442 1814.00 | 3.46 7.09 102 - 102
1817.67 160 1837.00 926 1816.00 | 4.27 14.81 136 — 136
1821.32 200 1837.50 1531 1818.00 | 4.97 24.04 163 - 163
1825.73 240 1838.00 2241 1820.00 | 5.85 34.65 184 - 184
1831.10 280 1838.50 3047 1822.00 | 6.40 48.70 206 - 208 -
1833.92 298 1839.00 3942 1824.00 { 7.34 60.43 224 -~ 224 Tri-Co.
1837.21 315 1839.50 | 4922 1826.00 | 8.22 75.98 242 — 242 Stage Storag Total
1838.25 320 1840.00 ] 5983 1828.00 { 9.28 83.47 257 — 257 INnavD 29 |  Locel Volume | Diecharge
1841.00 332 184050 | 7124 1830.00 | 10.45 113.19 272 — 272 Datum Datum__| {scra-fest) cfs
1843.04 340 1841.00 | 8342 1832.00 | 12.02 | 135.64 285 — 285 1808.74 | 1810.00] 0.00 0
1845.00 347 1841.50 8636 1834.00 | 13.84 | 16148 296 — 296 1814.74 | 1818.00} 0.30 | 183
1845.88 350 1842.00 | 11004 1835.00 — 176 303 [+) 303 1818.74 | 1620.00 6.30 268
1849.08 360 1842.50 | 12443 1835.50 _ 184 305 2 307 1822.74 | 1824.00) 26.10 331
1850.00 363 1843.00 | 13952 1836.00 | 16.15 191.44 307 122 428 1826.74 | 1828.00 | 55.20 385
1843.50 | 15612 1836.50 — 200 310 442 752 1830.74 | 1832.00 | 97.30 431
1844.00 | 18087 1837.00 | 17.60 | 208.31 313 926 12398 1834.74 | 1836.00] 162.10 474
1844.50 | 21240 1837.50 — 217 316 1531 1846 1836.74 | 1837.00 ] 169.60 485
1845.00 | 24860 1838.00 | 18.85 | 22653 318 2241 2559 1836.74 | 1838.00 | 187.00 1146
1845.60 | 20891 1838.50 — 236 320 3047 3367 1837.74 | 1832.00 | 204.50 2391
1846.00 | 33293 1839.00 — 246 323 3942 4265 1839.74 | 1841.00 | 242.00 5950
1846.50 | 38041 1839.50 256 325 4922 5247 1841.74 | 1843.00 ] 281.00 | 10668
1847.00 | 43118 1840.00 | 2082 | 266.28 328 5983 6311 1843.74 | 1845.00 | 320.00 | 16408
1847.60 | 48509 1840.50 — 277 330 7124 7454 1845.74 | 1847.00} 375.00 | 22966
1848.00 | 54205 1841.00 - 289 332 8342 86874
1848650 | 60196 1841.50 — 300 334 9636 8970
1849.00 | 66475 1842.00 | 23.64 | 310.81 338 11004 11338
1849.50 | 73037 1842.50 — 323 338 12443 | 12781
1850.00 | 79878 1843.00 — 336 340 13952 | 14292
1843.50 - 348 342 15612 | 15954
1844.00 | 26.45 | 360.88 343 18097 | 18440
1844.50 — 375 345 21240 | 21686
1845.00 — 389 347 24860 | 25207
1845.50 — 402 349 28891 29239
1846.00 | 28.99 | 416.30 350 33293 | 33643
1846.50 - 431 352 38041 38393
1847.00 — 446 353 43118 | 43471
1847.50 - 461 355 48509 | 48864
1848.00 | 31.12 | 476.39 357 54205 | 54561
1848.50 — 492 358 60196 | 80554
1849.00 - 509 360 66475 | 66835
1849.50 — 525 361 73037 | 73399
1850.00 | 33.28 | 540.78 383 79878 | 80241
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Storage and Discharge vs Stage Data for North Heights Dam (No.11)

HY8 Output Uneven Weir Output GVSCE
Culvert Stage | Surface | Storage Discharge, in cfs
Stage | Discharge | Stage |Dischargd NGVD 29| Aresa Volume | Principal | Emergency
L (ft) (cfs) (ft) (cfs Datum_| (acres) ! {acre-feet) ] Spillwey | Spillway | Total
1778.97 0 1810.50 0 _1_719.15 0.00 0.00 4] —~- 0
1778.97 [+] 1810.50 4] 1779.15 0.00 0.00 0 — 0
1781.70 40 1811.00 8 1784.00 0.09 0.15 95 - 95
1783.26 80 1811.50 130 1786.00 0.63 0.78 131 — 131
1785.22 120 1812.00 466 1788.00 1.41 2.77 160 - 160
1788.03 180 1812.50 951 1790.00 1.98 6.15 181 — 181
1791.69 200 1813.00 1551 1792.00 2.62 10.73 203 - 203
1796.10 240 1813.50 2251 1794.00 3.03 16.38 221 — 221
1800.00 270 1814.00 3042 1796.00 3.65 23.05 239 ~ 239
1801.46 280 1814.50 3918 1798.00 4.62 31.30 254 — 254 -
1804.73 300 1815.00 4877 1800.00 5.59 41.49 269 — 269 Tri-Co.
1808.62 320 1815.50 | 5914 1802.00| 658 5§3.65 283 - 283 Stage Storage Total
1816.25 350 1816.00 7027 1804.00 7.68 67.89 294 - 294 NGVD 28 Local Volume | Diecharge
1819.45 360 1816.50 8214 16806.00 8.83 84.39 305 o~ 305 Datum Datum acre-feat Infl!
1825.00 375 1817.00 89474 1808.00 10.23 103.43 318 —_ 318 1778.74 | 1780.00 0.00 4]
1817.50 10805 1810.00] 12.55 126.17 325 — 325 1782.74 | 1784.00 0.00 88
1818.00 | 12207 1810.50 - 133 327 [+] 327 1786.74 | 1788.00 3.04 153
1818.50 13681 1811.00 ~— 140 329 8 335 1790.74 | 1792.00 10.64 198
1819.00 16311 1811.50 e 147 331 130 481 1794.74 | 1796.00 22.68 234
1819.50 17650 181200 | 15.81 154.47 333 466 798 1798.74 | 1800.00 42.40 265
1820.00 20684 1812.50 - 163 335 951 1288 1802.74 | 1804.00 72.80 293
1820.50 | 24188 1813.00 - 171 337 15651 1888 1806.74 | 1808.00} 112.80 319
1821.00 | 28115 1813.50 — 179 338 2251 2590 1810.74 | 1812.00 | 165.40 343
1821.50 | 32400 1814.00 | 17.16 187.43 341 3042 3383 1812.74 | 1814.00 | 198.05 2243
1822.00 1 37025 1814.50 — 196 343 3919 42682 1814.74 | 1816.00 | 230.70 5775
182250 | 41972 1815.00 —_ 205 '~ 345 4877 5222 1816.74 | 1818.00 | 288.10 10502
1823.00 | 47226 1815.50 — 214 347 5914 6261 1818.74 | 1820.00 | 307.50 16215
1823.50 | 52778 1816.00 ] 18.44 223.03 349 7027 7376
1824.00 | 658817 1816.50 - 233 351 8214 8564
1824.50 | 64738 1817.00 o 242 352 9474 8826
1825.00 | 71134 1817.50 -~ 252 354 10805 11159
1818.00 | 19.92 261.38 355 12207 12563
1818.50 - 272 357 13681 14038
1819.00 aee 282 359 15311 15670
1819.50 — 292 360 17650 18010
1820.00 | 20.7%1 302.00 361 20684 21045
1820.50 — 313 383 24196 24559
1821.00 -— 324 364 28115 28478
1821.50 e 335 366 32400 32765
1822.00 | 23.18 345.87 387 37025 37392
1822.50 — 358 368 41972 42340
1823.00 o 370 370 47226 47596
1823.50 =~ 382 371 52778 53149
1824.00 1 25.19 394.23 372 58617 58989
1824.50 G 407 374 64738 65111
1825.00 | 25.95 419.79 375 71134 71509
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Storage and Discharge vs Stage Data for Sunriige Canyon Dam { 7)

HY8 Output Uneven Weir Output GVSCE
Culvert Stage | Surh Storag Discharge, In cfs
Stage | Discharge | Stage | Discharge NGVD 28 Ares Volume | Principal { Emergency
{r) {cfs) {ft) {cfs) Datum focres) _|{wcre-feet) | Splliw Spifiway Yotal
1884.66 0 1924.60 0 1884.84 0.00 0.00 ] — [¢]
1887.40 40 1926.00 4 1886.00 0.00 0.00 1B - 18
1888.96 80 1826.60 88 1888.00 0.00 0.00 55 - 66
1880.82 120 1828.00 328 1890.00 0.00 0.00 100 - 100
1883.73 160 1926.60 712 1882.00 0.14 0.08 136 - 136
1897.39 200 1827.00 1224 1884.00 0.38 0.60 163 — 183
1801.80 240 1827.60 1841 1888.00 0.48 1.47 186 — 186
1807.18 280 1928.00 2663 1888.00 0.72 2.86 206 - 206
1814.32 320 1928.60 3386 1800.00 0.82 4.30 223 e 223
1817.31 333 1829.00 4248 1902.00 1.02 8.24 241 - 241
1824.60 368 1829.60 6220 1804.00 1.28 8.63 267 —_ 267 Trl-Co.
1826.00 362 1930.00 0277 1806.00 146 11.27 272 —— 272 Stage & o Towt
1928.00 368 1030.60 7417 1808.00 1.83 14.66 286 - 286 INGVD 29 Locel Volume | Discherge
1830.00 3173 1831.00 8638 1210.00 2.28 18.66 286 — 206 Datum Datimn acre-feet] ‘ml
1833.00 380 1831.60 2041 1812.00 2.81 23.74 307 - 307 1882.74 ] 1884.00 0.00 ]
1836.00 3886 1832.00 11326 1814.00 3.30 29.84 318 = 318 1894.74 | 1886.00 2.80 188
1837.00 389 1832.60 12780 1918.00 4.04 37.17 326 — 3268 1898.74 | 1800.00 8.40 233
1838.00 383 1833.00 14617 1818.00 6.10 46.29 333 - 333 1802.74 | 1804.00 | 11.60 265
1833.60 18749 1820.00 8.18 67.62 341 e 341 1806.74 | 1908.00 | 18.80 293
1934.00 19380 1822.00 7.32 70.87 348 - 348 1810.74 | 1912.00 | 28.60 318
1934.60 22367 1924.00 8.37 86.66 365 - 366 19814.74 } 1818.00 | 41.80 343
1936.00 266813 1824.650 - 21 368 0 368 1818.74 | 1820.00 | 61.80 366
1936.60 29141 1826.00 - 1] 368 4 3683 1824.74 | 1826.00 | 108.00 386
1836.00 32028 1826.60 = 100 361 88 449 1826.74 | 1927.00 | 128.10 829
1936.650 36960 1826.00 8.80 104.80 362 328 890 1026.74 | 1828.00 | 148.20 1640
1937.00 41229 1926.60 e 110 364 712 1076 1928.74 } 1930.00 | 173.70 4033
19837.60 46729 1827.00 - 118 365 1224 1689 1930.74 | 1932.00 | 203.70 7308
1938.00 504568 ] 1927.60 - 121 368 1841 2207 1932.74 | 1934.00 | 233.60 11384
— ——
1838.60 66406 192800 | 11.47 126.26 368 2663 2921
1839.00 60673 1928.60 - 132 368 3366 3726
1929.00 - 138 370 4248 4818
1928.60 - 148 372 6220 6692
1830.00 13.37 161.07 373 8277 6660
1930.60 o 168 374 7417 7791
1831.00 — 166 376 8638 8013
1831.50 - 172 377 2041 10317
1832.00 | 16.08 178.60 3718 11326 11702
1832.60 - 187 379 12780 13188
1933.00 — 106 380 14617 14897 Note: When stage > 1928 « flow eplit wilk cocur
| 1933.60 - 203 381 16749 17131 into sub basin 210H. Tots! discherge column
; 1934.00 16.686 211.23 382 18390 18772 i for flow paseing dam 7 only, k does not
| 1934.650 = 220 383 22367 22740 include diversion diwcharges into sub basin
| 1935.00 - 229 386 26613 269988 210H for stages above 1928.
| 19836.60 — 238 386 29141 28527
1 . 1936.00 | 18.76 246.62 387 32028 33316
1836.60 ~ 2566 388 36980 37348
1837.00 - 2686 388 41229 41618
1837.60° et 276 390 45729 46119
1838.00 20.23 286.69 391 60466 60847
1938.50 fd 296 392 56406 6E797
19839.00 | 20.89 306.14 383 80673 60966
EAP\BQWINDAMS-RC.WB2 26-Dec-95
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APPENDIX G
100-year flood results from the Ftn Hills FDS report
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Hydrograph at C584 from a 100-Year, 6-Hour Storm
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APPENDIX H
HEC-1 output for Aspen Dam
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* * *

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS

* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0.1E * * 609 SECOND STREET

* * * DAVIS, CALIFORNIA 95616

* RUN DATE 12/28/95 TIME 17:35:29 * b (916) 551-1748

* * w

Sedede de dode de et e e e de e e ok e e Aok e e e de e de e de e e dy ke e e e ke e e e ke KhkhRhhhhk bk khkkhdkkkd kb hhbkddkkkhid

X X XX00XX XXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XODXXXX XX h.o.0.4

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHARGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCIURE.
THE DEFINITION OF -AMSKK~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN ARD AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

HEC-1 INPUT PAGE

b #) DN SR SN I TR N TETTT RIS ST RIY : NN PO 11}
ID Project Name: Fountain Hills Dam Break Analysis
ID Project No.: No. 83 File Name: DAM6-PM.IH1
ID PMF Analysis for Aspen Dam (Dam No, 6) Date: 09/12/95
D Based on PMP Computation Soure: FU100-6,IH1
*
IT 10 0000 75
10 5
IN 15
*DIAGRAM
W

207A

NP RRERRERREEERREEBRRRN

FRRRREEBERBREERERER

Sub-Basin 207A

The Clark Unit Hydrograph is used for this basin,
The Natural time-area relation is used for this basin,
Time of Concentration is for 100-year flood

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.45 .44 .44 .13 .09 .08 .04 .03 .03 .03 .03 .03 .01 ,01 .01 ,01 .01 .01

L= 1.356 miles, S= 351 feet/mile, Kb= .13

0.256
0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8
0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125

0.075 0.075 0.075 0,075
0.24 0.00 4.55 0.37 29.81
0.467 0.440
0 3 5 8 12 20 43 75 90 96

100

207B
Sub~Basin 2078

The Clark Unit Bydrograph is used for this basin,
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No, 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

45 .hb .44 .13 .09 0B .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 1.312 miles, S= 359 feet/mile, Kb= .13




LIKE

50
51
52
53
54

55
56
57

58
59
60
61
62
63
64

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87
88
89

BA
LG
uc
UA
ua

*BEBR

*ERBBERR

EERRRERREEREERBEEERHA

HEC-1 INPUT
eeeae i....... 2....... 3. 4o...... 5....... 6...
0.208
0.24 0.00 4,45 0.38 32.42
0.450 0.463
0 3 5 8 12 20
100
C550
Hydrograph combine 207A + 207B at C550
2
550552

Normal depth channel route from C550 to C552
Source: Hydrology Field Reconnaissance
1 FLOW -1
0.056 0.045 0,050 4410.0 0.0528

43 75 90

1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0
2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0

207C
Sub-Basin  207C

The Clark Unit Hydrograph is used for this basin,
The Natural time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00

An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60
.45 (44 .44 .23 .09 .08 .03 .03 .03 .01 .01 .01

L= 0.974 miles, S= 297 feet/mile, Kbh=
0.173
0.19 0.00 5.30 0.26 13.69

0.354 0.311

100

C552L

65 70 75 80 85 90
.06 .00 .00 .00 .00 .00

.11

43 75 90

Hydrograph combine 550552 + 207C at C552 laft branch

2

96

96

PAGE
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99
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120
121
122
123
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128
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132
133
134
135
136
137
138
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207D
Sub-Basin 207D

The Clark Unit Hydrograph is used for this basin.
The BEC-1 time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1,00
An areal rainfall reduction factor of 0,997

EXCESS RAINFALL VALUES EXCEEDED IR 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
.46 .45 .45 .15 .11 .10 .05 .05 .04 .04 .04 .04 .01 .01 .01 .01 .01

L= 1.036 miles, S= 373 feet/mile, Kb= .09

0.197
0.18 0.00 4.35 0.38 41.30

0.288 0,241

551552
Normal depth channel route from C551 to C552
Source: 100 Scale 4' CI Mapping
1 FLOW -1
0.050 0.045 0.0506 4410.0 0.0528
1000.0 1005.0 1018.0 1028.0 1038.0 1043.D 1048.0 1055.0
2188.0 2184.0 2180.0 2176.0 2176.0 2180.0 2184.0 2188.0

207E
Sub-Basin 207E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

90
.01

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 &0 45 50 55 60 65 70 75 80 85
.46 .46 .46 .15 .12 .11 .05 .05 .04 .04 .04 .04 .01 .01 .01 .01 .01

L= 1,366 miles, 8= 315 feet/mile, Kb= .07

0.157
0.15 0.00 4.35 0.38 44,41

0.308 0.370
0 5 16 30 65 77 84 90

100

90
.01

94

97
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151

166
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176
177
178
179
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ID..

*BER

*BER

*ERBBERER
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*BRR
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9904.4 9945.9 9974.0

HEC-1 IRPUT

C552R
Bydrograph combine 551552 + 207E at C552 right branch

2

c552
Hydrograph combine C55ZL + C552R at C552

2

552553

Normal depth cheannel route from C552 to C553
Source: Bydrology Field Reconnaissance
1 FLOW -1
0.060 0.050 0.060 1336.0 0.0337

938.0 1010.0 1055.0 1061.0 1082.0 1096.0 1105.0 1274.0
110.0 94.3 94.4 94.0 94.3 94.5 96.2 110.0

207F
Sub-Basin 207F

The Clark Unit Hydrograph is used for this basin,
The HEC-1 time-area relation is used for this basin.
Time of Concentration is for 100-year flood,

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
L46 .45 .45 (14 .11 0% .04 .04 .04 .03 .03 .03 .01 .01 .01 .01 .01

L= 0.794 miles, S= 296 feet/mile, Xb= .11

0.126
0.20 0.00 4,40 0.39 38.35
0.304 0.267

€553
Hydrograph combine 552553 + 207F at C553
2

553556

Rormal depth channel route from C553 to C556
Source: HEC-2 Cross Section: AS 6.118
1 FLOW -1
0.055 0.045 0.060 2393.0 0.0255

9987.4 9994.9 10008.6 10027.0 10045.3
2004.2 2003.9 1991.7 1990.4 1987.9 1988.2 1997.5 2006.7

90

.01

PAGE
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HEC-1 INPUT

207G
Sub-Basin 207G

cereedi,

Y TR SN - B

The Clark Unit Bydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:

6-Bour Rainfall, Pattern No.

1.00

An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60
.45 .44 (44 .13 .10 .08 .04 .03 .03 .01 .01 .01

L 1.467 miles, S=
0.236

0.17 0.00 5.60 0.23
0.521 0.555

C556L

9.10

198 feet/mile, Kb=

65 70 75
.00 .00 .00

.10

HBydrograph combine 553556 + 207G at C556 left branch

2

2078
Sub-Basin  207H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

80 85
.00 .00

90

.00

Time of Concentration for this sub-basin is based on the following:

6~-Bour Rainfall, Pattern No.

1,00

An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .46 .46 .16 .13 .12 .05 .05 .05 .04 .04 .04 .01 .01 ,01 ,01 .01 .01

L= 1,044 miles, 5=

0.124
0.13 0.00 4,35 0.36
0.204 0.215
0 5 16 30
100

46.78

635

77

371 feet/mile, Kb= .05

84

90

94

00000010

97
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554555

Normal depth chamnel route from C554 to C555

Source: 100 Scale 4' CI Mapping

1 FLOW -1

0.050 0.045 0.050 2497.0 0.0649
1000.0 1025.0 1080.0 1100.0 1120.0 1130.0 1140.0 1155.0
2152.0 2188.0 2186.0 2184.0 2184,0 2188.0 2192.0 2194.0

2071
Sub-Basin 2071

The Clark Unit HBydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01

L= 0,810 miles, S= 320 feet/mile, Kb= .03

0.073
0.09 0.00 4.40 0.35 50.00

0.142 0,159

100

C555
Hydrograph combine 554555 + 207I at C555
2

555556
Normal depth channel route from C555 to C556
Source: 200 Scale Mapping
1 FLOW -1
0.050 0,050 0.055 3353.0 0.0480
1000.0 1050.0 1090.0 1095.0 1130.0 1150.0 1160.0 1185.0
2020.0 2016.5 2006.0 2004.0 2005.0 2006.0 2010.0 2020.0

207J
Sub-Basin  207J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation iz used for this basin.
Time of Concentration is for 100-year flood.




LINE

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

288
289
290

291
292
293

294
295
296
297
298
299

301
302
303

305
306
307
308
309
310
311
312
313
314
315
316
317
318
319

*BRER *BER *FESFEEEERRERERBEESR

*REBREERER

G EEBREEREEREEREEREGRBERE R

BEC-1 INPUT

...... b S JUNS: Y Y- PN TR T TR MR . N

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 ,12 .06 .06 .05 .04 .04 .04 .01 ,01 .01 ,01 .01 .01

L= 0.714 miles, S= 248 feet/mile, Kb= .04

0.093
0.10 0.00 4.40 0.34 48.61
0.171 0,154
g 5 16 30 65 77 84
100

C556R
Hydrograph combine 555556 + 207J at C556 right branch

2

C556
Hydrograph combine C556L + C556R at C556
2

556557
Normal depth channel route from C556 to C557
Source: HEC-2 Cross Section: AS 5.765
1 FLOW -1
0.055 0.045 0.060 2298.0 0.0260

90

9957.1 9995.6 10000.0 10010.0 10040.4 10084.4 10104.2 10180,7
1949.3 1935.9 1935.8 1936.7 1936.7 1938.2 1947.1 1949.9

207K
Sub-Basin 207K

The Clark Unit Hydrograph is used for this basin.

The Urban time-area relation is used for this basin.

Time of Concentration is for 100-year flood,

94

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No., 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
L47 47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

L= 0.859 miles, S> 294 feet/mile, Kb= .05

0.130
0.11 0.27 5.40 0.21 37.19

97

PAGE




l HEC-1 INPUT PAGE 8
I LINE ID....... 1.......2.......3....... [ . S 6....... 2R . FORN 9...... 10
320 uc 0.196 0.172
. 321 UA ] 5 16 30 65 77 84 ' 90 94 97
322 UA 100
*
I 323 KK C557R
324 KM Hydrograph combine 556557 + 207K at C557
325 HC 2
l .
326 KX 207L
327 KM  Sub-Basin 207L
l 328 KM
329 KM The Clark Unit Hydrograph is used for this basin.
330 KM The Urban time-area relation is used for this basin.
I 331 M Time of Concentration is for 100-year flood.
332 KM
333 KM Time of Concentration for this sub-basin is based on the following:
' 334 K 6-Hour Rainfall, Pattern No. 1.00
335 KM An areal rainfall reduction factor of 0.999
336 KM
337 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
| 338 KM .48 .47 .47 .17 .14 .13 .06 .06 ,06 .05 .05 .04 .01 .01 .01 .01 .01 .01
339 KM
340 KM L= 0.667 miles, S= 236 feet/mile, Kb= ,04
l 341 KM
342 BA 0.080
) 343 LG 0.09 0.00 6.00 0.16 33.25
344 Uc 0.167 0.154
I 345 UA 0 5 16 30 65 77 84 90 94 97
346 UA 100
*
I 347 KK C557
348 KM Bydrograph combine C557R + 207L at C557
’ 349 BC 2
| :
* *
* % C557 is the total flow in Ashbrook Wash downstream of Golden Eagle Blvd.
I * % at fire station
* %
*
I 350 KK 557558
351 M Normal depth channel route from C557 to C558
: 352 KM Source: HEC-2 Cross Section: AS 5.254
I 353 RS b3 FLOW -1
354 RC 0.055 0.045 0.060 2652.0 0.0242
355 RX 9662.0 9965.0 9967.0 10000.0 10072.0 10095.0 10122.0 10175.0
l 356 RY 1890.0 1885.9 1884.0 1878.0 1880.0 1886.0 1888.0 1890.0




LINE

357
358
359
360
361
362
363
364
365
366
367
368
369
aro

372
373

375
376
377
378

379
380
381

385
386
387
388

389
390
391
392
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HEC~1 INFUT PAGE

....... R JE DAY . N - T N BN T U]

207M
Sub-Basin 207

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No, 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 230 35 40 45 50 55 60 65 70 75 80 B85 90
.47 .47 .46 .16 .13 .12 .06 .05 .05 .04 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.636 miles, S= 295 feet/mile, Kb= .04

0.116
0.11 0.00 6.00 0.17 23,09

0.150 0.107

100

C558
Hydrograph combine 557558 + 207M at C558

2

558560
Normal depth channel route from C558 to C560
Source: HEC-2 Cross Section: AS 4.839
1 FLOW -1
0.055 0,045 0.060 1986.0 0.0185
9777.0 9897.0 9933.1 9970.6 10042.2 10063.4 10121.6 10204.9
1840.3 1837.3 1836.3 1824.3 1822.7 1828.5 1827.7 1842.7

2070
Sub-Basin 2070

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern Ko. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .46 .46 .15 .12 .11 ,05 .05 .05 .03 ,02 .02 .01 .01 .01 .01 .01 .01

L= 0.643 miles, S= 275 feet/mile, Kb= .04
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LINE

405
406
407
408
409
410

411
412

415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433

435

436
437
438
439
440
441
442

443

444

446

447

*BER

BA

* %

* % C560I is the total flow in Ashbrook Wash upstream of Dam 6

* W

2z

ERREREREEREBEEREBERER

HEC-1 INPUT PAGE 10
..... b S - U S Y - PO - DO - ZS X ¢
0,131
0.13 0.00 5.60 0.21 23.47
0.158 0.107
[+] 5 16 30 65 77 84 90 94 97
100
C560R
Hydrograph combine 558560 + 2070 at C560 right branch
2
207N

Sub-Basin 207N

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-~basin is based on the
6-Hour Reinfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
.47 .47 .47 .16 .13 .12 .06 .05 .05 .04 .04 .03 .01 .01 .01

L= 0.431 miles, S= 190 feet/mile, Kb= .03

0.049
0.09 0.00
0.125 0.104
0 5 16 30 65 77 84
100

4.80 0.27 35.87

559560
Normal depth channel route from C559 to C560
Source: 200 Scale Mapping
1 FLOW -1

following:

80 85 90
.01 .01 .01

90

0.050

0.045 0.050 2170.0 0.0230

1000.0 1050.0

1080.0 1100.0 1110.0 1140.0 1170.0 1205.0

1854.0 1852.0 1850.0 1848.0 1848.0 1850.0 1852.0 1854.0

C5601
Bydrograph combine C560R + 559560 at CS560I

1

2




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

8 207A

a3 . 207B
55 C550...........:
58 550552
65 : 207C

87 C552L.......c0nnn

90 . 207D

i -
) v
l 110 } 551552
117 ) ) 207E
139 . C552R....vunen...
l 142 C552.neennnnn.
v
l v
145 552553
l 152 . 207F
I 172 C553........ e
v
v
I 175 553556
I 182 X 207G
l 202 C556L..unnnn.n. .
205 . 207H




227

234

256

259

266

288

291

294

301

323

326

347

350

357

379

382

389

411

414

436

v
v
554555
. €555
v
v
555556
C556R
C556.....0000unn
v
v
556557
. 207K
C557R.......... .
207L
C557..c.ccnvnnenn
v
v
557558
2074
C558.....00000nn
v
v
558560
2070
C560R............
207N
v
. v
. 559560




443 C560I......00000

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* MAY 1991
* VERSION 4.0.1E

* RUN DATE 12/28/95 TIME 17:35:29

*

* * X % * 2 =

Wlekdedk kR hhhkdrkhhh kb hkhhhkkkkh N Rk ik hihdd

Project Name:
Projact No.:

No. 83 File Name:
PMF Analysis for Aspen Dam (Dam No. 6) Date:
Soure:

Based on PMP Computation

Fountain Hills Dam Break Analysis

6 I0 OUTPUT CONTROL VARIABLES .
IPRNT 5 PRIRT CORTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAFH TIME DATA
RMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 75 NUMBER OF HYDROGRAPH ORDINATES
RDDATE 1 0 ENDING DATE
NDTIME 1220 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.17 BOURS
TOTAL TIME BASE  12.33 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEFTH  INCHES

LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENEEIT

dkdk dkkk Rkl Ak Ak kkde hkw kR Rk Rk Rkl Rkk kol ik kb ekl Rk Ak kA h ek kA A kR Ak Ak dedoh sk vk ek ke ik ok

FeheRdekdekkhk ke dedk
w *
443 KK * C5601 *
w w

e e e ek de de ok ek ek

445 KO OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0

PRINT CONTROL
FLOT CONTROL

Wk vk e o vl 3k e dhe e e i e e ok e et e 3 e e ke sk e v vk e e ke e ek ok e e

U.S. ARMY CORPS OF ENGIKEERS
BYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % = * * * %

ekdkkhkhkhkkkhkikhkkkhkdhbkhkkkhikihiik

DAMé6-PM. TH1
09/12/95
FU100-6.IH1




QSCAL 0. HYDROGRAPH PLOT SCALE
446 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*hk

e 2 e e v vl e e e 3 e vk e i e e ke e T i e vhe e e o e e e e e ke e e o o i e ek e e e e e o e e e o e ke v o e ok ok e e e e sl e e o ke e e o e e ke e e vk e ke e e o ok e ol o e o e e e e e e e ke e e e e e e e e e e e e vl e e e e ke e ke e ke ok o e e e e e e o

HYDROGRAPH AT STATION C5601
SUM OF 2 BYDROGRAFPHS

e v e ot e o o e ok e e e e W e ke e e e e e e ot e T e ok e o e e v e o e e e e e ol v e e e i gl e e o e e ke e e e e e e e e sk e ke e ol e e ol e vl e ke o e o e sk e e e e e ok e ke e o e vk e e v ol ke e ok ke o b e e ok e v e ol e ok ok e e e oo e e ok o e e

* * *
DA MON BRMN ORD FLOW * DA MON HRMN ORD FLOA * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1 0000 1 0. * 1 0310 20 7243, * 1 0620 39 203, * 1 0930 58 1.
1 oo10 2 5. 0 1 0320 21 5628, * 1 0630 40 164, * 1 0940 59 1.
1 0020 3 17, * 1 0330 22 4482, * 1 0640 41 134, * 1 0950 60 0.
1 0030 4 5. * 1 0340 23 3652, * 1 0650 42 109, * 1 1000 61 0.
1 0040 5 62, * 1 0350 24 3155. * 1 0700 43 88, * 1 1010 62 0.
1 0050 6 87. * 1 0400 25 2801, * 1 0710 44 72. % 1 1020 63 0.
1 0100 7 117, * 1 0410 26 2465, * 1 0720 45 59, % 1 1030 64 0.
1 0110 8 176, * 1 0420 27 2044, * 1 0730 46 45, % 1 1040 65 0.
1 0120 9 253, * 1 0430 28 1641, * 1 0740 47 3, * 1 1050 66 0.
1 0130 10 329, ~* 1 0440 29 1332, * 1 0750 48 25. % 1 1100 67 0.
1 0140 11 411, * 1 0450 30 1083, * 1 0800 49 19, * 1 1110 68 0.
1 0150 12 509, * 1 0500 31 872, * 1 0810 50 15, * 1 1120 69 0.
1 0200 13 610, * 1 0510 32 709, * 1 0820 51 1. * 1 1130 70 0.
1 0210 14 3533, « 1 0520 33 576, * 1 0830 52 8. * 1 1140 71 0.
1 0220 15 10209, * 1 0530 34 491, * 1 0840 53 6. * 1 1150 72 0.
1 0230 16  15755. % 1 0540 35 413, o« 1 0850 54 A, o+ 1 1200 73 0.
1 0240 17 16079, * 1 0550 36 350, % 1 0900 55 3. o+« 1 1210 74 o.
1 0250 18 13031, % 1 0600 37 301, * 1 0510 56 2, 0+ 1 1220 75 0.

1 0300 19 9714, * 1 0610 38 252, * 1 0920 57 2. *

*

*

*

FRRIR AR AR AN AR RNAR RN TR A RRRTAN AT N RN N RN RN AR RN AR AN AN ARN TR AR R AR AR AT AR KRR ARIARWAARER S AR AR R A Rk A hhhhdh kAR R dkhiok

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (BR) 6-HR 24-HR 72-HR 12.33-HR
16079. 2.67 (CFS) 3077. 1505. 1505. 1505,
(INCHES) 13.313 13.386 13.386 13.386
(AC-FT) 1526. 1534, 1534. 1534,

CUMULATIVE AREA = 2.15 5Q MI




OPERATION

HYDROGRAPH

HYDROGRAFH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAFPH

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAFPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION
207A
207B
C550

550552
207C
C552L
207D
551552
207E
C552R
€552
552553
207F
C533
553556
207G
6556L
207H
554555
2071
C555
555556
2073
C556R
C556

556557

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

FLOW PEAK 6-HOUR 24-HOUR 72-BOUR
1971. 2.67 360. 17s6. 176.
1561, 2.67 293, 143, 143,
3532. 2.67 654, 319. 319.
3528. 2.67 654. 319. 319.
1633. 2.50 246. 120. 120.
5037. 2.67 900. 439, 439,
2036. 2.50 283, 138. 138.
2053, 2,50 282, 138. 138.
1351. 2.50 226. 110. 110.
3403. 2.50 508. 248. 248,
7829. 2.67 1408. 687. 687.
8002, 2.67 1407. 687, 687.
1258, 2.50 179. 87. 87.
8986. 2.67 1587. 774, 774,
9179. 2,67 1586. 774, 774,
1549. 2.67 337. 165, 165.
10728, 2.67 1924, 939. 939.
1434, 2.33 180. 88. 88.
1368, 2.50 180. 88, 88.
997. 2.33 107. 52. 52.
2270. 2.33 287. 140. 140.
2305. 2.50 287. 140, 140.
1282, 2,33 136. 66 . 66.
3248, 2.50 423. 206 . 206.
12766. 2.67 2345. 1145. 1145,
13620. 2.67 2345. 1145. 1145.

BASIN
AREA

0.26

0.21

1.64

MAXTIMUM
STAGE

2182.99

2181.47

99.54

1998.72

2186.71

2007.72

1943.92

TIME OF
MAX STAGE

2.67




HYDROGRAPH AT 207K 1669, 2.33 182. 89. 89. 0.13
2 COMBIRED AT C557R 13759. 2.67 2526. 1234, 1234, 1.77
HYDROGRAPH AT 207L 1110, 2.33 120. 59. 59. 0.08
2 COMBINED AT €557 14276. 2.50 2645. 1292. 1292, 1.85
ROUTED TO 557558 14473, 2.67 2644, 1292. 1292, 1.85 1886.62 2.67
BYDROGRAPH AT 207M 1816, 2.33 173. 84, 84, 0.12
2 COMBINED AT C558 14928, 2.67 2815. 1377. 1377. 1.97
ROUTED TO 558560 15271. 2.67 2815. 1377. 1377. 1.97 1831.81 2.67
HYDROGRAPH AT 2070 2048, 2.33 192, 94, 94. 0.13
2 COMBINED AT C560R 15783, 2.67 3006. 1470. 1470, 2.10
HYDROGRAPH AT 207K 772. 2.33 72. as. 35.> 0.05
ROUTED TO 559560 641, 2,33 72. 3s5. 35. 0.05 1850.40 2.33
2 COMBINED AT C560I 16079. 2.67 3077. 1505. 1505. 2.15

**% NORMAL END OF HEC-1 #%¥
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERIKG CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
{916) 551-1748

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 12/28/95 TIME 17:36:27

* * * % * * %
* % ¥ * * * %

* * % % * =

P P22 222223 2222 S22 2 2 2L add a3 T e ddsdas Fodededededede s dedede dede Ao e dede ke dr v de e e etk de ke de e ke ke e i

X X XXOOXX 00X X
X X X X X x
X X X X X
XXX XXX X xXxxx X
X X X X X
X X X X X X
X X XOXXXX XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS BEC1 (JAN 73), HEC1GS, BEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- EAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: KEW FINITE DIFFERENCE ALGORITHM
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12
13
14
15

16
17
18
19
20
21
22
23
24
25
26

27
28
29
30
31
32
a3
34
35
36
37

HEC-1 IKPUT
ID....... 1....... 2..... P FP L Y- T T B.......9..
I FOUNTAIN HILLS DAM BREAK ANALYSIS
ID RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM6-RT
ID DAM 6 - ASPEN DAM
ID ok e e A o T o ok e o o o 3l dhe e e e s o e e e dhe e e e e et e o ok e e vl e o e e T e e e e e e e v e de e e e e de e de e e de e
1D Analytical Considerations:
In (a) Principal Spillway is clogged.
ID (b) Initial Condition is the higher between 100-year flood and
ID Spillway crest elevation.
I (¢) Input is 10-minute incremental PMF to genera te 50 per cent
ID PMF and routed hydrographs.
ID kikkhkhhhhhkhkhhkhhdkhhkhhkhbhkhkhdhkkihkkkkkbkdhdbdkkhkddhhikhhkidkhdidkddr
*DIAGRAM
IT 10 0 0 70
Io 1
JR FLOW 0.50
IN 10
*
KK C560I
KM DAM IKFLOWS FROM PMF ARALYSIS (DAM6-PM.IHI1)
KM Inflows for Dam 6 (Aspen Dam)
Ko 1
BA 2.16
QI 0 ] 17 35 62 87 117 176 253
Q1 411 509 610 3533 10209 15755 16079 13031 9714
QI 5628 4442 3652 3155 2801 2465 2044 1641 1332
Q1 872 709 576 491 413 350 301 252 203
Q1 134 109 88 72 59 45 34 25 19
QI 11 8 6 4 3 2 2 1 1
*
KK C5600
KM Reservoir route at C560 (Dam 6).
) <o} 1
RS 1 ELEV 1835.36
sV 0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00
SV 289.00 310.81 336.00 360.88 389.00 416.30 446.00 476.39 509,00

... 10

.IH1

329
7243
1083

164

15

266.28
540.78

SE 1808.8 1814,00 1820.00 1826.00 1832.00 1836.00 1837,00 1838.00 1839.00 1840.00
SE 1B41.0 1B42.00 1843.00 1844,00 1845.00 1846.00 1847.00 1848,00 1849.00 1850.00

sQ 1] 4] 0 0 g 122 926 2241 3942
SQ 8342 11004 13952 18097 24860 33293 43118 54205 66475

5983
79878

PAGE 1




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
16 C5601
v
v
27 C5600

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*
¥*
*

*
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FLOOD HYDROGRAPH PACKAGE

RUN DATE 12/28/95 TIME 17:36:27

13 10

IT

JP

MAY 1991
VERSION 4.0.1E

Vededk ke dokkhkh kb ik kR R AR AR Rk R Rk k&

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

(HEC-1)

* %* % * * % ¥
* % % % * ® *

ddedrdkdhhkdhhhhkhhhkiokkhkhhkkkdhbkkhhkhkhhnw

FOUNTAIN EBILLS DAM BREAK ANALYSIS )
RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM6-RT.IH1
DAM 6 ~ ASPEN DAM
Khkhkhkkhkhikkhkdkhkbbkkhkhhikhkhkhkhkkkrdbhkibhbhhbkhhhkhkhdkihbhhididkik
Analytical Considerations:
(a) Principal Spillway is clogged.
(b) Initial Condition is the higher between 100-year flood and
Spillway crest elevation.
(c) Input is 10-minute incremental PMF to genera te 50 per cent
PMF and routed hydrographs.

e v e e e v e v sk I vy vk 3k e ok e i s ok vle b e i et e e i e ke b e sk i e e e e e e S e ke e e e e ke e vk o ol ke o ok o ke e e ok e e e e ek

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

1 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPB PLOT SCALE

EYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NQ .
NDDATE
NDTIME

ICENT

10 MINUTES IN COMPUTATION INTERVAL
1 0 STARTING DATE
0000 STARTING TIME
70 NUMBER OF BYDROGRAPH ORDINATES
1 0 ENDING DATE
1130 ENDING TIME
19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE  11.50 HOURS

ENGLISH UNITS
DRAINAGE AREA

SQUARE MILES

PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW

STORAGE VOLUME

SURFACE AREA
TEMPERATURE

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

MULTI-PLAN OPTIOR

NPLAN

1 KUMBER OF PLANS

MULTI-RATIO OPTION
RATIOS OF RUNOFF

0.50




Wkk ek hde Wk ek kvt ekl Wk kvl dedek kW Wbk el Rkl Rk A W Rkl AR ks dekel Wk ik e ke e vk YRk ek kA kAR Ak

Ttk ek hk
* *
16 KK * C560I ~
* *
e e ke de e W e e e e
DAM INFLOWS FROM PMF ANALYSIS (DAM6-PM.IH1)
Inflows for Dam 6 (Aspen Dam)
19 KO OQUTPUT CONTROL VARIABLES
IPRRT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. BYDROGRAPH PLOT SCALE
15 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 10 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA 2.16 SUBBASIN AREA

*hk

HRKAAKAKAANRRRARARNR RN ERRRRRA T RAA TR RR TR AR A Ao 2 e e o s et e e sk e s e e s s 2 b e o o e e e o e o e o e e b b o e ol e o e A e o e e i e e Aok e b o e e o e e ok o o e ke o o e

HYDROGRAPH AT STATION C5601

FHRARARNAENRNNRRNR IR AR AR RRN AR AN AR AR ARRR IR A R ARk de kA kA kRN h kR k kR kb kh bk h kb hkhkrdhkhh ki khh R hhhhkiwkihid

* *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON ERMN ORD FLOW
* * *
1 0000 1 * 1 0300 19 9714, * 1 0600 37 301, * 1 0500 55 3.
1 0010 2 | 0310 20 7243, * 1 0610 38 252, * 1 0910 56 2.
1 gozo 3 7. * 1 0320 21 5628, * 1 0620 39 203, * 1 0920 57 2,
1 0030 4 35. 9+ 1 0330 22 4462, % 1 0630 40 164, * 1 0930 58 1.
1 0040 5 62. * 1 0340 23 3652, * 1 0640 41 134, * 1 0940 59 1.
1 0050 6 87. * 1 0350 24 3155, * 1 0650 42 109, * 1 0950 60 1.
1 0100 7 117, o+ 1 0400 25 2801, * 1 0700 42 88, * 1 1000 61 1.
1 01210 8 176, * 1 0410 26 2465, * 1 0710 44 72. % 1 1010 62 1.
1 0120 9 253, * 1 0420 27 2044, * 1 0720 45 59, % 1 1020 63 1.
1 0130 10 3zg. * 1 0430 28 1641, * 1 0730 46 45, % 1 1030 64 1.
1 0140 11 411, * 1 0440 29 1332, * 1 0740 47 3, * 1 1040 65 1.
1 0150 12 509, * 1 0450 30 1083, * 1 0750 48 25. % 1 1050 66 1.
1 0200 13 610, * 1 0500 31 872. * 1 0800 49 19, * 1 1100 67 1.
1 0210 14 3533, ¢ 1 0510 32 709, * 1 0810 50 15, « 1 1110 68 1.
1 0220 15  10209. * 1 0520 33 576. % 1 0820 51 1.« 1 1120 69 1.
1 0230 16 15755, % 1 0530 34 891, % 1 0830 52 8. * 1 1130 70 1.
1 0240 17 16079. * 1 0540 35 813, * 1 0840 53 *
1 0250 18 13031, * 1 0550 36 aso. v 1 0850 54 *
* * *

FhhRhR Rk khhdhhkhhhkhhhkhhhbhkhhhbhhhkbhhkhhdbhbhhkkbhkiobhkbhhbbhkhbdbbbhbhhhdkbdhbhkbhbbrhkhkbhkhkthdhhkhhhhhhdhhhhkhhhkhkihirdhihihhhh R ik kik

PEAK FLOW TIME MAXIMUM AVERAGE FLOW




(CFS) (HR) 6~HR 24-BER 72-HR 11.50-HR
16079. 2.67 (CFs) 3077. 1614, 1614, 1614,
(INCHES) 13.245 13.319 13.319 13.319

(AC-FT) 1526. 1534, 1534, 1534,

CUMULATIVE AREA = 2.16 SQ MI
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BYDROGRAFH AT STATION C5601
PLAN 1, RATIO = 0.50

122223232822 32T X223 222 11222202t sed s d it R st sl st el a it da st d s s i e il andad il sl 2l 2 TR e ] 2 ey

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. * 1 0300 19 4857. * 1 0600 37 151, * 1 0900 55 2.
1 0010 2 3. * 1 0310 20 3622. * 1 0610 38 126, * 1 0910 56 1.
1 0020 3 9. * 1 0320 21 2814, * 1 0620 39 102, * 1 0920 57 1.
1 0030 &4 18, * 1 0330 22 2221, * 1 0630 40 82. * 1 0930 58 1.
1 0040 5 3. o+ 1 0340 23 1826, * 1 0640 41 7. * 1 0940 59 1.
1 0050 6 44, * 1 0350 24 1578, * 1 0650 42 55. % 1 0950 60 1.
1 0100 7 59, o+ 1 0400 25 1401, *» 1 0700 43 a4, % 1 1000 61 1.
1 o110 8 88, * 1 0410 26 1233, * 1 0710 44 36. * 3 1010 62 1.
1 0120 9 127, * 1 0420 27 1022, * 1 0720 45 30. * 1 1020 63 1.
1 0130 10 165, * 1 0430 28 821, * 1 0730 46 23, *+ 1 1030 64 1.
1 0140 11 206. * 1 0440 29 666. * 1 0740 47 17. % 1 1040 65 1.
1 0150 12 255. % 1 0450 30 542, * 1 0750 48 13, % 1 1050 66 1.
1 0200 13 305. * 1 0500 31 436, % 1 0800 49 10, * 1 1100 67 1.
1 0210 14 1767. * 1 0510 32 355, % 1 0810 50 8. * 1 1110 68 1.
1 0220 15 5105. * 1 0520 33 288, * 1 0820 51 6. * 1 1120 69 1.
1 0230 16 7878, * 1 0530 34 246, % 1 0830 52 4, * 1 1130 70 1.
1 0240 17 8040. * 1 0540 35 207, * 1 0840 53 3.
1 0250 18 6516. * 1 0550 36 175, * 1 0850 54 2. %
* * *

WRARKARAARA KA RRANARNRARARRRRARARRAR AR AR NI AR R RN R AR AR R SRRk kbR bk hkkhddbhhhhhhbhkkhhkhdhhhkkhdkhkhdhkhkhhh bk hdhkidkiihkh

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72~HR 11.50-HR
8040. 2.67 (CFS) 1539. 807. 807. 807.
(INCHES) 6.623 6.660 6,660 6.660
(AC-FT) 763, 767. 767. 767.

CUMULATIVE AREA = 2.16 SQ MI

AR Rk WA ARk Ak Adkd Ak ko ek hkk ke Ak Ak AR hdk ek kR Rk ARk Rk ke kkk dkde WRkE Rdd ARk R kol hkdk khh kR wiew dekk
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» *
27 KK * C5600 *
* *
oot e fo ok e ke
Reservoir route at C560 (Dam 6).
29 KO OUTPUT CONTROL VARIABLES




IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

EYDROGRAPH ROUTING DATA

30 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITIOR
RSVRIC 1835.36 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

31 sV STORAGE 0.0 7.1 34.7 76.0 135.6 191.4 208.3 226.5 246.0 266.3

289.0 310.8 336.0 360.9 389.0 416.3 446.0 476.4 509.0 540.8
33 SE ELEVATION 1808.80 1814.00 1820,00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00

1841.00 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00

35 8Q DISCHARGE 9. 0. 0. 0. c. 122, 926, 2241. 3942, 5983,
8342, 11004, 13952, 18097. 24860, 33293. 43118. 54205. 66475. 79878.

etk

**% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 13952. TO 79878.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

dekdehdhhhhhh kb kA dkhk kb kdkhdhhdbkdkhhwihhbhkhbhhdbhkhhbdbhhhbbhbdhhhbhdk bk bk dtkkdhkh bk dkd i hhhkidhhk kb dhddd ik h bk bk d ik ik iokdb ik

HYDROGRAFH AT STATION C5600
PLAN 1, RATIO = 0.50
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* *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STA
* *
1 0000 1 102, 182.5 1835.4 * 1 0400 25  1618.  217.9 1837.5 * 1 0800 49 101,  181.9 1835
1 0010 2 99.  181.1 1835.3 * 1 0410 26 1418,  215.1 1837.4 * 1 0810 50 98,  180.6 1835
1 0020 3 97.  179.9 1835.2 * 1 0420 27 1225,  212.5 1837.2 % 1 0820 51 96.  179.4 1835
1 0030 4 94.  178.7 1835.1 % 1 0430 28  1023.  209.7 1837.1 % 1 0830 52 93.  178.2 1835
1 0040 5 92.  177.8 1835.0 * 1 0440 29 860.  206.9 1836.9 % 1 0840 53 90.  176.9 1835
1 0050 6 91.  177.0 1835.0 * 1 0450 30 733, 204.3 1836.8 * 1 0850 54 88.  175.7 1834
1 0100 7 89.  176.5 1834.9 * 1 0500 31 612,  201.7 1836.6 * 1 0900 55 85.  174.6 1834
1 0110 8 89.  176.3 1834.9 * 1 0510 32 505.  199.5 1836.5 * 1 0910 56 83,  173.4 1834
1 0120 9 89.  176.5 1834.9 * 1 0520 33 414,  197.6 1836.4 * 1 0920 57 80,  172.3 1834
1 0130 10 91,  177.3 1835.0 * 1 0530 34 341.  196.0 1836.3 * 1 0930 58 78,  171.3 1834
1 0140 11 94,  178.6 1835.1 % 1 0540 35 284,  194.8 1836.2 * 1 4340 59 76.  170.2 1834
1 0150 12 98.  180.4 1835.2 * 1 0550 36 238,  193,9 1836.1 % 1 0950 60 73, 169.2 1834
1 0200 13 103,  182.9 1835.4 * 1 0600 37 201,  193.1 1836.1 % 1 1000 61 71, 168.2 1834
1 0210 14 271,  194.6 1836.2 * 1 0610 38 170, 192.4 1836.1 % 1 1010 62 69.  167.2 1834
1 0220 15 2147,  225.2 1837.9 % 1 0620 39 142,  191.9 1836.0 * 1 1020 63 67.  166.3 1834
1 0230 16  5529.  261.8 1839.8 * 1 0630 40 122, 191.3 1836.0 * 1 1030 64 65.  165.4 1834
1 0240 17  7547.  281.3 1840.7 % ) 0640 41 120, 190.7 1835.9 * 1 1040 65 63.  164.5 1834
1 0250 18  7322.  279.2 1B40.6 * 1 0650 42 119.  189.9 1835.9 * 1 1050 66 61.  163.7 1834
1 0300 19  5958.  266.0 1840.0 * 1 0700 43 116.  188.9 1835.8 * 1 1100 67 60,  162.9 1834
1 0310 20 4551,  252.0 1839.3 % 1 0710 44 114,  187.9 1835.7 * 1 1110 68 58,  162.1 1833
1 0320 21  3499.  240.9 1838.7 % 1 0720 45 112,  1B6.8 18357 % 1 1120 69 56.  161.3 1833
1 0330 22 2762.  232.5 1838.3 * 1 0730 46 109,  1B5.6 1835.6 * 1 1130 70 54.  160.5 1833
1 0340 23 2211,  226.1 1B83B.0 % 1 0740 47 107.  1B4.4 18355 *
1 0350 24  1873.  221.4 1837.7 % 1 0750 48 106.  183.2 18B35.4 ¥
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (ER) 6-HR 24-HR 72-HR 11.50-HR
7547, 2.67 (CFS) 1516. 830. 830. 830.
(INCEES) 6.526 6.851 6.851 6.851
(AC-FT) 752. 789. 789. 789.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC~-FT) (HR) 6-HR 24-HR 72-HR 11.50-BR
281, 2.67 211. 193. 193. 193.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 11.50-HR
1840.66 2.67 1837.03 1835.92 1835.92 1835.92

CUMULATIVE AREA = 2.16 SQ MI




PEAK FLOW AND STAGE (END-OF-PERIOD)} SIMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IK HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
0.50

HYDROGRAPH AT C5601 2.16 1 FLOW 8040,
TIME 2.67

ROUTED TO C5600 2.16 1 FLOW 7547,
TIME 2.67

#* PEAK STAGES IN FEET *»
1  STAGE 1840.66
TIME 2,67

**% NORMAL END OF HEC-1 %**




APPENDIX |
HEC-1 output for SunRidge Canyon Dam
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*

*  FLOOD BYDROGRAPH PACKAGE (HEC-1) U.S, ARMY CORPS OF ENGINEERS
* MAY 1991 HYDROLOGIC ENGINEERING CENTER
* VERSIOR 4.0.1E 609 SECOND STREET

DAVIS, CALIFORNIA 95616

* RUN DATE 12/27/95 TIME 16:57:06 (916) 551-1748

*

* * * * % ® »
* * * ¥ * = ¥
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X X OXXXX  XXXxX X
X X X X X XX
X X X X X
p.o.0.0.00.0 JD ¢.9.9.4 X XXX X
X X X X X
X X X X X X
X X XX XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIOKS OF HEC-1 XKNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THEE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITEM




LINE

W N -

W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47

HEC-1 INPUT
b 1) TN I JEPI- DRSPS Y - S APITY FETTETNE - NP IR L
IDn Project Name: Pountain Hills Dam Break Analysis
ID Project No.: No. 83 File Rame: DAM7-PM.IH1
b)) PMF Analysis for Sunridge Canyon Dam (Dam No. 7) Date: 09/12/95
D Based on PMP Computation
*
IT 10 75
I0 5
IN 15
*DIAGRAM
.2
KK 209A
KM Sub-Basin 209A
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The HEC-1 time-area relation is used for this basin.
KM Time of Concentration is for 100-year flood.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Psttern Ko. 1.00
KM An areal rainfall reduction factor of 0.995
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B8O B5 90
KM .46 .45 .45 .15 .11 .10 .05 .05 .04 .04 ,04 .04 ,01 .01 .01 .01 .01 .01
KM
KM L= 1.028 miles, S= 367 feet/mile, Kb= ,08
KM
BA 0.368
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15
PI 0.075 0,075 0.075 0.075
LG 0.18 0.00 4,35 0.38  41.41
uc 0.263 0.152
*
KK 579580
KM Normal depth channel route from C579 to C580
KM Source: 100 Scale 4' CI Mapping
RS 1 FLOW -1
RC 0.050 0.045 0.050 1751.0 0.0600
RX 1000.0 1010.0 1025.0 1030.0 1035.0 1040.0 1045.0 1048.0
RY 2336.0 2332.0 2328.0 2327.5 2327.5 2328.0 2332.0 2336.0
*
KK 209C
KM Sub-Basin  209C
KM
KM The Clark Unit Bydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM Time of Concentration is for 100-year flood.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Bour Rainfall, Pattern No. 1,00
KM An areal rainfall reduction factor of 0.999

PAGE




BEC-1 INPUT PAGE
LINE ID....... 2 i Bl BB s T Bl 90,0 10

48 KM
49 KM EXCESS RAINFALL VALUES EXCEEDED IN S5-MINUTE INTERVALS
50 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
51 KM .47 .47 .47 .16 .13 ,12 .06 .05 .05 .04 .04 .04 ,01 .01 .01 .01 .01 .01
52 KM
53 KM L= 0,723 miles, S= 342 feet/mile, Kb= .05
54 KM
55 BA 0.064
56 LG 0.11 0.00 4.35 0.36 48.03
57 uc 0.175 0.198
58 ua 0 5 16 30 65 77 84 90 94 97
59 UA 100

*
60 KK C580R
61 KM Hydrograph combine 579580 + 209C at C580 right branch
62 HC 2

*
63 KK 209B
64 KM Sub-Basin  209B
65 KM
66 KM The Clark Unit Hydrograph is used for this basin.
67 KM The Urban time-area relation is used for this basin.
68 KM Time of Concentration is for 100-year flood.
69 KM
70 KM Time of Concentration for this sub-basin is based on the following:
71 KM 6~Hour Rainfall, Pattern No. 1.00
72 KM An areal rainfall reduction factor of 0.999
73 KM
74 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
75 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
76 KM .47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 ,01 .01 .01 .01
77 KM '
78 KM L= 0.716 miles, S= 403 feet/mile, Kb= .03
79 KM
80 BA 0.083
81 LG 0.09 0.00 4,35 0.35 50.00
82 uc 0.125 0,116
83 UA 0 5 16 30 65 77 84 90 94 97
84 UA 100

*
85 KK Cc580
86 KM Hydrograph combine 580R + 209B at C580
87 HC 2

w
88 KK 580581
89 KM Normal depth channel route from C580 to C581
90 KM Source: 100 Scale 4’ CI Mapping
91 RS 1 FLOW -1
92 RC 0.050 0.045 0.050 2339.0 0.0440
93 RX 1000.¢ 1010.0 1025.0 1030.0 1040.0 1045.0 1070.0 1075.0
94 RY 2452.0 244B.0 2444.0 2443.5 2443.5 2444.0 2448.0 2452.0




LINE

95
96
97
98
99
100

104
105
106
107
108

117
118
119

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

136
137
138
139
140
141

HEC-1 INPUT PAGE

D41 F O S < B T TTETT TR PR S - 9......10

S PGS GRPEREREREBEREERBBBEREER

*BER

G P RRREEERREERERERRRER

209D
Sub-Basin 209D

The Clark Unit Hydrograph is used for this basin.
The Urban time-areas relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is besed on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 S5 60 65 70 75 80 B5 90
47 .47 .46 .16 .13 .12 .06 .05 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.800 miles, S= 354 feat/mile, Kb= .04

0.244
0.11 0.00 4.35 0.36 48.63

0.163 0.092

100

C581R
Hydrograph combine 580581 + 209D at C581 right branch

2

209E
Sub-Basin  209E

The Clark Unit Hydrograph is used for this basin,
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No., 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 ,01 .01 .01 .01 .01

L= 1.018 miles, S= 341 feet/mile, Kb= .03

0.149
0.09 0.00 4.35 0.35 50.00

0.158 0.144
0 5 16 30 65 77 84 90 94 97

100




LINE

142
143
144

145
146
147
148
149
150
151

152
153
154
155
156
157
158
159
160
161
162
163
164
165

167
168
169
170
171

173
174

175

177
178
179
180
181
182
183
184
185
186
187

HEC-1 INRPUT PAGE
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cs81
Bydrograph combine 581R + 209E at C581
2

581582
Normal depth channel route from C581 to C582
Source: 100 Scale 4' CI Mapping
1 FLOW -1
0,050 0.045 0.050 4012.0 0.0459
1000.0 1017.0 1052.0 1068.0 1073.0 1100.0 1117.0 1142.0
2120.0 2116.0 2096.0 2092.0 20%2.0 2100.0 2112.0 2120.0

209F
Sub-Basin 209F

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.46 .45 .45 (15 ,11 .10 .05 .05 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 1.191 miles, S= 332 feet/mile, Kb= .09

0.226
0.18 0.00 4.50 0.36 40.21
0.329 0.290

C582R
Hydrograph combine 581582 + 209F at C582 right branch

2

209G
Sub-Basin 209G

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MIRUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90




LINE

188
189
190
191
192
193
194
195
196

197
198
199

200
201
202
203
204
205
206

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

229
230
231
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HEC-1 INPUT PAGE
....... b RPN DU SN TP - JPU SO 800009000010
.47 .47 A7 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 ,01 .01
L= 1.050 miles, S= 306 feet/mile, Kb= .03
0.204
0.09 0.00 4.35 0.35 49.93
0.167 0.130
4] 5 16 30 65 77 84 90 94 97
100
c582
Hydrograph combine C582R + 209G at C582
2
582583

Normal depth channel route from C582 to C583
Source: 100 Scale 4' CI Mapping.
1 FLOW -1
0.060 0.050 0.060 1725.0 0,0232
1000.0 1012.0 1065.0 1105.0 1125.0 1142.0 1218.0 1225.0
2040.0 2032.0 2020.0 2016.0 2016.0 2024.0 2036.0 2040.0

2098
Sub-Basin  209H

The Clark Unit Hydrograph is used for this basin,.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No, 1.00
An areal rainfall reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .02 .62 .01 .01 .01 ,01 .01 .01

L= 0.542 miles, S= 343 feet/mile, Kb= .07
0.083

0.15 0.00 5.60 0.22 26.57
0.179 0.138

0 5 16 30 65 77 84 90 94 97
100
C583
Hydrograph combine 582583 + 209H at C583
2




LINE

232
233
234
235
236
237
238

239
240
241
242
243
244
245
246
247

249
250
251
252
253
254
255
256
257
258
259
260

261
262
263
264

265
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KK
KM
Ko

HC
*

* *

HEC-1 INPUT PAGE

D DI PR PRI SR TN - PN ST - NN ST L

583584
Normal depth channel route from C583 to C584
Source: HEC-2 Cross Section: CL 1.664
1 FLOW -1
0.055 0,070 ©0.055 3107.0 0.0356
9859.8 9910.3 9933.5 9995.6 10021.7 10051.0 10083.0 10127.8
1948.3 1944.2 1943.7 1930.9 1932.4 1941.6 1937.3 1945.2

2091
Sub-Basin 2091

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin. -
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Bour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .46 .46 .16 .13 .12 .05 .05 .05 .04 .03 .02 .00 .00 .00 .00 .00 .00

L= 0.691 miles, S= 347 feet/mile, Kb= 04

0.182
0.10 0.00 6.00 0.17 17.98
0.150 0.088
0 5 16 30 65 77 84 %0 94 97

100

C5841
Bydrograph combine 583584 + 2091 at C584I

1

2

* % C584I is the total flow in Cloudburst Wash upstream of Dam 7

* *

*

2z




SCHEMATIC DIAGRAM OF STREAM NETWORK
I INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
I ¥o. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
8 209A
v
I v
31 579580
I 38 ) 209C
I 60 CSBOR......cevnn.
I 63 ) 2098
85 CS80. . nnnnnn.
| ;
v
l 88 580581
95 . 209D
117 CSBIR......cven..
I 120 . 209E
l 142 CSB1..uunerennn.
v
v
I 145 581582
I 152 . 209F
I 172 C582R............
I 175 . 2096
197 €582, .. 0unnen...
I v
v
200 582583
207 ) 2098




229 C583....... ceans
v
v
232 583584
239 . 2091
261 C584I........000.

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) o hd U.S. ARMY CORPS OF ENGINEERS
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0.1E * * 609 SECOND STREET
~ * d DAVIS, CALIFORNIA 95616
* RUR DATE 12/27/95 TIME 16:57:06 * * (916) 551-1748

* *

*

PR T2 2322222220212 2t LR dtadddsdddly Ve e o e e e g e e de vk e v e e v e ke e Sk ok o e ke vl ok ok o oy e e ke e e e e ok

Project Name: Fountain Hills Dam Break Analysis
Project No.: No, 83 File Name: DAM7-PM.IH1

PMF Analysis for Sunridge Canyon Dam (Dam No. 7) Date: 09/12/95
Based on PMP Computation

6 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 75 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 [ENDING DATE
NDTIME 1220 ERDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE 12.33 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENRGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

dkde WAR Khkwh Akk hkk Ak Rkdr Akk Akhk dkd Rk klkk ddek edrk Wk Wkl ke kodrk Wk ke ek hdek hdkek ke dkkk dlek kb kb ek kdked A ke ooy

Fodcdededdedr s de ek de e
* *
261 KK * C584I *
* *
[ T e
263 KO OQUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONIROL
IPLOT 0 PLOT CONTROL




QSCAL 0. HYDROGRAPH PLOT SCALE
264 BC HYDROGRAFH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
wekk

Ahdedkhk Wk khhhwhkdrdkdhh b dlehkdd ki k kb kkhkhdd kb kh bk h kN khkhhbddhhhlhbhkhbkdhdibhkhhhh b kh b h bk h bk e hkhhhdddhd bk dohk kb dkdk A v ik hkk

BYDROGRAPH AT STATION C5841
SUM OF 2 HYDROGRAPHS

dedededeskdedede e Nk ke dek e dede e i ke ek ke ke ke A e e AW e e A e T R W W i e e A ke de ek e e T e e e e T e e e ek e e e e e o e vl e o R ek e e ke ok e e ke ke ok vl e i e ok o e e e T e e ok ok R R e ke e e e e e e e e

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON BRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. * 1 0310 20 3330, * 1 0620 39 18. * 1 0930 58 0.
1 0010 2 5. % 1 0320 21 2490, * 1 0630 40 s1. * 1 0940 59 0.
1 0020 3 15, * 1 0330 22 1966, % 1 0640 41 64, * 1 0950 60 0.
1 0030 4 35, * 1 0340 23 1671, * 1 0650 42 82, * 1 1000 61 0.
1 0040 5 72, * 1 0350 24 1554, * 1 0700 43 26, * 1 1010 62 0.
1 0050 6 98. * 1 0400 25 1500, * 1 0710 44 18, 1 1020 63 0.
1 0100 7 117. * 1 0410 26 1358, * 1 0720 45 13, * 1 1030 64 0.
1 o1l 8 169, * 1 0420 27 1078, * 1 0730 46 9. « 1 1040 65 0.
1 0120 9 269, * 1 0430 28 795. * 1 0740 47 6. * 1 1050 66 0.
1 0130 10 agg, * 1 0440 29 611, * 1 0750 48 4, * 1 1100 67 0.
1 0140 11 51, % 1 0450 30 510, * 1 0800 49 3. o+ 1 1110 68 0.
1 0150 12 587. * 1 0500 31 459, * 1 0810 50 2. o+ 1 1120 69 0.
1 0200 13 615. * 1 0510 32 412, * 1 0820 51 1. 0+ 1 1130 70 0.
1 0210 14 4744, % 1 0520 33 343, *« 1 0830 52 1. * 1 1140 71 0.
1 0220 15  14776. * 1 0530 34 273, * 1 0840 53 0. * 1 1150 72 0.
1 0230 16 19560, * 1 0540 35 214, * 1 0850 54 0. * 1 1200 73 0.
1 0240 17 12798, * 1 0550 36 181, * 1 0900 55 0. * 1 1210 74 0.
1 6250 18 7267. * 1 0600 37 165, * 1 0910 56 0. * 1 1220 75 0.
1 0300 19 4713, * 1 0610 38 145, * 1 0920 57 0. *
w * *

KARARAARRAAARN AR RN ANAARERAARN AN ARAARARARRNARARN TR AARANNRRN RN AR R ATk k Ak hhhhk ok hhhkh bk kb Ak kb hkdhhhhdkhhkkhkk

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (ER) 6-HR 24-HR 72-ER 12.33-HR
19560. 2.50 (CFS) 2388. 1165. 1165. 1165,

(INCHES) 13.849 13.889 13.889 13.889
(AC-FT) 1184, 1187, 1187, 1187.

CUMULATIVE AREA = 1.60 SQ MI




RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN BOURS, AREA IN SQUARE MILES

PEAXK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 7Z-HOUR> AREA STAGE MAX STAGE
HYDROGRAPH AT 209A 4475. 2;33 543, 264, 264, 0.37
ROUTED TO 579580 4376. 2.50 542. 264, 264, 0.37 2334.35 2.50
HYDROGRAPH AT 209C 806. 2.33 95. 47. 47. 0.06
2 COMBINED AT C580R 5125. 2.33 638. 311. 311. 0.43
HYDROGRAPH AT 209B 1297. 2.33 125. 61. 61, 0.08
2 COMBINED AT c580 6422. 2.33 762. 371. 371. 0.51
ROUTED TO 580581 6265. 2.50 762. 371. 371. 0.51 2450.46 2.50
HYDROGRAFPH AT 209D 4047. 2.33 365. 178. 178. 0.24
2 COMBINED AT C581R 9953. 2.33 1127. 549, 549. 0.76
HYDROGRAFPH AT 209E 2166. 2.33 223. 109. 109. 0.15
2 COMBINED AT Cc581 12118. 2.33 1350. 658. 658, 0.91
ROUTED TO 581582 11065. 2.33 1350. 658, 658. 0.91 2102.81 2.33
HYDROGRAFH AT 209F 2242, 2.50 333. 162. . 162. 0.23
2 COMBINED AT C582R 13296. 2.50 1683, 821. 821. 1.13
HYDROGRAFH AT 209é 3074. 2.33 306. 149, 149, 0.20
2 COMBINED AT Cc582 15878. 2.33 1989, 970. 970. 1.34
ROUTED TO 582583 16208. 2.50 1989. 970. 970. 1.34 2027.50 2.50
BYDROGRAFH AT 209H 1215. 2.33 125. 61. 61. 0.08
2 COMBINED AT C583 17061. 2.50 2113, 1030. 1030. 1.42
ROUTED TO 583584 17939. 2.50 2112. 1030. 1030, 1,42 1943.89 2.50
HYDROGRAPH AT 209I 3052. 2.33 276. 134, 134. 0.18
2 COMBINED AT C5841 19560, 2.50 2388. 1165, 1165, 1.60

*#%% NORMAL END OF HEC-1 *#%¥
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*#  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* MAY 1991

¥ VERSION 4.0.1E

*

* RUN DATE 12/28/95 TIME 0B:48:43

*

* o ¥ X % » ®

Wk h kAR A AR WA ARAN AR IR RN ERA AR kh A dkd ik

whhhhkhk kb Ak kb hddrhdkkkdhhhkdhikhhkhhkihhi

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* * ®* * * F »

dedrkhkedkdkdohdkiedddhhdh ik h ik ok khok kb ieokivk

X X X000 X0 X
X X X X X XX
X X X X X
.69.0.9.9. 0. QD 4.0.94 X X X
X X X X X
X X X X X X
X X XXX XXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAR 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM TBOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




LINE

W D NN W N e

[T
= ©

12
13
14
15

16
17
18
19
20
21
22
23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39

269
4713
611
118

104.90
285.59
1926.00
1938.00
328
50456
1926.00
1938.00

eeees9..000010

DAM7-RT.IH1

399
3330
510
91

126.25
306.14
1928.00
1939.00
2553
60573
1928.00
1939.00

HEC-1 INPUT
b4 SRS DAPIA SRR JOR SRS MR - PR FETT I - A
ID FOUNTAIN HILLS DAM BREAK ANALYSIS
ID RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name:
ID DAM 7 - SUN RIDGE CANYON DAM
ID Tk h ik hhrhhhh kbbb hwkhhrdhilirkkkiokdddkiikihi kil kikkkddwidbidiokikl
Ip Analytical Considerations:
ID (a) Principal Spillway is clogged.
D (b) Initial Condition is the higher betwsen 100-year flood and
D Spillway crest elevation.
ID (c) Input is 10-minute incremental PMF to generate 50 per cent
ID PMF and routed hydrographs.
ID Redkkhddekdeddh bkl hihkbhhhkhkh Rk k AWk h kb thhkkhhbkidrkkkdkdink
*DIAGRAM
IT 10 0 ] 70
I0 1
JR FLOW 0.50
IN 10
*
KK C5841
KM DAM INFLOWS FROM PMF ANALYSIS (DAM7-PM.IH1)
KM Inflows for Dam 7 (Sunridge Canyon Dam)
KO 1
BA 1.59
QI 0 5 15 35 72 98 117 169
QL 514 587 615 4744 14776 19560 12798 7267
QI 2490 1966 1671 1554 1500 1358 1078 795
QI 459 412 343 273 214 181 165 145
QI 64 42 26 18 13 9 6 4
QI 1 1
*
KK C5840
KM Reservoir route at C584 (Dam 7).
KO 1
RS 1 ELEV 1926.31 i
sv 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96,00
SV 151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00
SE 1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00
5Q 0 o 0 0 0 0 0 4
sQ 6277 8638 11325 14517 19390 25613 32928 41229
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1%24.00 1925.00
SE 1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00
144

PAGE 1




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (~~->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
16 C5841
v
v
27 C5840

(**%) RUNOFF ALSO COMPUTED AT THIS LOCATIOR
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" >
FLOOD BYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E * d 609 SECORD STREET
* bt DAVIS, CALIFORNIA 95616
RUN DATE 12/28/95 TIME 08:48:43 * * (916) 551-1748
* *

13 I0 OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. EYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 70 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1130 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION I

TOTAL TIME BASE  11.50 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTE  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION

NPLAN 1 NKUMBER OF PLANS

JR MULTI-RATIO OPTION

RATIOS OF RUNOFF

0.50

Wik kkwhehkhhFhkhhkdhhkh kb bk kR hhdhhkdkkkik

FOUNTAIN HILLS DAM BREAK AKALYSIS

RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM7-RT.IE1l

DAM 7 - SUN RIDGE CANYON DAM

PR IR TR R L e R TR e 2 a2 A2 2s 2 et el et at st alisdd

Analytical Considerations:

(a) Principal Spillway is clogged.

(b) Initial Condition is the higher between 100-year flood and
Spillwey crest elevation.

(c¢) Input is 10-minute incremental PMF to generate 50 per cent

PMF and routed hydrographs.
Wk e v v o e iy dhe e o e U Y e e e v dhe e e e vie sl v e v e vl e vl o e e die vk vl Ve ok e ke T e de e de e o e e v e W e e e ke e e e e ke e e ok

NTERVAL 0.17 BOURS




Khd hRkk Rl khkk kkk Wkk Wik ked devk Wk ek ek Ried Wik Ry ek dedke Wil ke Reede AW ek sk el ek vk kel ek ek Rk e Wk kb

Tekdok dok K e
* *
16 KK * C5841 *
* *
e 9 v e e de e e I e e e e e
DAM INFLOWS FROM PMF ANALYSIS (DAM7-PM.IH1)
Inflows for Dam 7 (Sunridge Cenyon Dam)
19 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
15 IR TIME DATA FOR INPUT TIME SERIES
JXMIN 10 TIME INTERVAL IN MIRUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA 1.59 SUBBASIN AREA

dekk

ARAAEA RN EARN AT RREA AT RNA RN R IR AR NN NN RN RNN A NN A AR AN R IR AR ARN AR A NRRNRARNR AR AN RN RN AN Ak dekd ek dehde ek ke dedede b dededede ke ok

HYDROGRAPH AT STATION C5841

TR NRRNRRA NN NARK AN NNNANTNARR RN AR RN TN N RN AN R RARNREANRRR AR R AAAR TN RR AR TR RA RN AN AN R dkh R h R ded ke dodr i dedee ek dede e dede s dedr e e dede e ek e de e e e i ek

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
w* w *
1 0000 1 A | 0300 19 4713, * 1 0600 37 165. * 1 0900 55 1.
1 o010 2’ 5. % 1 0310 20 3336. * 1 0610 38 145, * 1 0910 56 1.
1 0020 3 5. * 1 0320 21 2490, * 1 0620 39 118, * 1 0920 57 1.
1 0030 4 5. o« 1 0330 22 1966, * 1 0630 40 91, * 1 0930 58 1.
1 0040 5 72, * 1 0340 23 1671, * 1 0640 41 64, * 1 0940 59 1.
1 0050 6 98, * 1 0350 24 1554, % 1 0650 42 42, * 1 0950 60 1.
1 0100 7 117, * 1 0400 25 1500, * 1 0700 &3 . 26. * 1 1000 61 1.
1 0110 8 169, * 1 0410 26 1358, * 1 0710 44 18, % 1 1010 62 1.
1 0120 9 269, * 1 0420 27 1078, * 1 0720 45 13, * 1 1020 63 1.
1 0130 10 399. * 1 0430 28 795. * 1 0730 46 9. * 1 1030 64 1.,
1 0140 11 514, * 1 0440 29 611, *+ 1 0740 47 6. * 1 1040 65 1.
1 0150 12 s87. * 1 0450 30 510, * 1 0750 48 4, * 1 1050 66 1.
1 0200 13 615. * 1 0500 31 459. + 1 0800 49 3. % 1 1100 67 1.
1 0210 14 4744, * 1 0510 32 412. * 1 0810 50 2, * 1 1110 68 1.
1 0220 15 14776, * 1 0520 33 343, + 1 0820 51 1. 1 1120 69 1.
1 0230 16  19560. * 1 0530 34 273, % 1 0830 52 1. * 1 1130 70 1.
1 0240 17 12798, * 1 0540 35 214, * 1 0840 53 1. o«
1 0250 18 7267. * 1 0550 36 181, * 1 0850 54 1. o+
* * *

L3222 a 3 22 e taad s s i ad It et adadladd ad i adddad il adt et i e st da i it et d it idd s it ad itz T T Y T T Y T2 Ny

PEAK FLOW TIME MAXIMUM AVERAGE FLOW




(CFS)
19560.

*************i********ﬁ*tﬁ**t*t****ﬁ*ttﬁ****i*********t***t**i**ﬁ***********ti******ﬁ***&**i******w*t**t**********i*****t********i

(HR) 6-HR
2.50 (CFS} 2388.
(INCHES) 13.962

(AC-FT) 1184,

CUMULATIVE AREA =

24-HR 72-HR
1250. 1250.
14.005 14,005
1188, 1188,
1.59 sQ MI

HYDROGRAPB AT STATION
RATIO =

PLAN 1,

11.50-ER
1250.
14,005
1188.

C5841
0.50

ek dekdek i he kel dr A A WA IRk kR bk kb d A hhk kR kA r kAR h kW Rk ek Rk AR R kW d b h ek bkl kR Ak he ke de R h A R he Wil de e de e dede R drde e de e sk e e e deve e s e de de e de e e el

DA MON HRMN ORD

Ll R I I S O T T U

KRR EAAR AN AN A AR R A AR AN AR TR AR TR AN KRR RAF RN AT AR RTARERARRNERARARERRARNIRRRAAR AR A RR AR RN R dde kR e Ak A Al e ke sl e e Ao e e e e e e ik e e e e e e de de e b

PEAK FLOW
(CFS)
9780.

kik kkk Ak Akw Ak hkk kkk hdk AR Akk Rk hhk kkok Atk deded Ak Aokl dededr ke Wk Wk ek kkk ek Rl ek ek kRl Rk ko ARk Rkk Rk

29 KO

0000
0010
0020
0030
0040
0050
0100
0110
0120
0130
0140
0150
0200
0210
0220
0230
0240
0250

*

*

FLOW * DA MON ERMN ORD FLOW *

L *

1 0. * 1 0300 19 2357,

2 3. 0« 1 0310 20 1665,

3 8. * 1 0320 21 1245,

4 18, * 1 0330 22 983,

5 36, * 1 0340 23 836,

6 49, * 1 0350 24 777, o+

7 59, * 1 0400 25 750,

8 85. * 1 0410 26 679, %

9 135, * 1 0420 27 539, w

10 200, * 1 0430 28 398, *
11 257, * 1 0440 29 306, *
12 294, * 1 0450 30 255,
13 308. 1 0500 31 230, *
14 2372, % 1 0510 32 206, *
15 7388. * 1 0520 33 172, *
16 9780, * 1 0530 34 137, *
17 6399, * 1 0540 35 107, *
18 3634, * 1 0550 35 91, *

*

TIME

(HR) 6-HR

2.50 (CFS) 1194.
(INCHES) 6.981
(AC-FT) 592.

CUMULATIVE AREA =

Fedededkdede i dok bk

*

*

C5840 *

*

W e o e e et dhe e v e e e

»*

MAXIMUM AVERAGE FLOW

24-HR 72-HR
625. 625.
7.003 7.003
594, 594.
1.59 SQ MI

Reservoir route at C584 (Dam 7).

OUTPUT CONTROL VARIABLES

DA MON HRMN ORD

1 0600 37
1 0610 38
1 0620 39
1 0630 40
1 0640 41
1 0650 42
1 0700 43
1 0710 44
1 0720 45
1 0730 46
1 0740 47
1 0750 48
1 0800 49
1 0810 50
1 0820 51
1 0830 52
1 0840 53
1 0850 54

11.50~HR
625.
7.003
594,

FLOW

83,
73.
59.
46,
32.
21.

-
w

o e = NN WL YW

-
.

*

w*
*
*
*
w
*
*
*
w*

*

¥ ® * ®* X ¥ X % * ¥

*

DA MON HRMN ORD

1 0900 55
1 0910 56
1 0920 57
1 0930 58
1 0940 59
1 0950 60
1 1000 61
1 1010 62
1 1020 63
1 1030 64
1 1040 65
1 1050 66
1 1100 67
1 1110 68
1 1120 69
1 1130 70

FLOW

[ el el el el ol el el el i i o o < W =

.




IPRNT 1 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

BYDROGRAPH ROUTING DATA

30 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CORDITION
RSVRIC 1926.31 INITIAL CORDITION
X 0.06 WORKING R AND D COEFFICIENT
31 sV STORAGE 0.0 0.6 4.3 11.3 23.7 46.3 86.7 96.0 104.9 126.3
151.1 165.0 179.5 195.0 211.2 229.0 246.6 266.0 285.6 306.1
33 SE ELEVATION 1884.80 1894.00 1900.060 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

1930.00 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00

35 5Q DISCHARGE 0. 0. 0. 0. 0. 0. 0. &, 328. 2553,
6277. 8638, 11325. 14517. 19390. 25613, 32928. 41229, 50456. 60573,
37 SE ELEVATIOR 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

1930.00 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00

Tk

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25
OUTFLOW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 328.00  2553.00
ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

STORAGE 151.07 165.00 179.50 195.00 211.23 229.00 246,62 266.00 285.59 306.14
OUTFLOW 6277.00 8638.00 11325.00 14517.00 19390.00 25613.00 32928.00 41229.00 50456.00 60573.00
ELEVATION 1930.00 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00

*#*% WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2553. TO 60573.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HRRNA R R RANNENARENRT N RAN AR RR AR AR AR RN A RN RN AR NIRRT R AR AR RRRN AR NN IR AR AR Tdh b bR rkh kbbb kr kR h ke hhdh Ak kMl dhh kA hkhh

HYDROGRAPH AT STATION C5840
PLAN 1, RATIO = 0.50

KAREIKRAANAEAREREAR NN N IR AN RN AA AR TN TR AA R AR AR AR R ARRRR AR R AR RN R AR A AR RN R TR AR AR AR RA TR RR AR RRNAAR KRR R RN hh R drdkd bRk dnhkkk

W *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

* *
1 0000 1 673.  108.2 1926.3 * 1 0400 25 775, 109.2 1926.4 * 1 0800 49 5. 96.0 1925.0
1 0010 2 224.  102.0 1925.7 * 1 0410 26 724.  108.7 1926.4 * 1 0810 50 4 96.0 1925.0
1 0020 3 136. 99.6 1925.4 * 1 0420 27 628.  107.8B 1926.3 * 1 0820 51 4. 95.9 1925.0
1 0030 4 87. 98.3 1925.3 % 1 0430 28 494,  106.5 1926.1 * 1 0830 52 4. 95.9 1925.0
1 0040 5 63. 97.6 1925.2 * 1 0440 29 375.  105.4 1926.0 * 1 0840 53 4. 95.8 1925.0
1 0050 6 55. 97.4 1925.2 % 1 0450 30 313,  104.5 1926.0 * 1 0850 54 4, 95.8 1925.0
1 0100 7 54. 97.4 1925.2 % 1 0500 31 286.  103.7 1925.9 % 1 0900 55 4. 95.7 1925.0
1 0110 8 61. 97.6 1925.2 % 1 0510 32 258,  103.0 1925.8 * 1 0910 56 s, 95.7 1925.0
1 0120 9 81. 98.1 1925.2 * 1 0520 33 230,  102.2 1925.7 * 1 0920 57 4, 95.6 1925.0
1 0130 10 115. 99,1 1925.3 * 1 0530 34 200,  101.4 1925.6 * 1 0930 58 4. 95.6 1925.0




1 0140 11 161. 100.3 1925.5 + 1 0540 35 168, 100.5 1925,5 * 1 0940 59 4. 95.6 1925.0
1 0150 12 207. 101.6 1925.6 * 1 0550 36 140, 99.7 1925.4 % 1 0950 60 4. 95.5 1924.9
1 0200 13 244, 102.6 1925.7 * 1 0600 37 119, 99.2 1925.4 * 1 1000 61 4, 95.5 1924.9
1 0210 14 1069, 112.0 1926.7 * 1 0610 38 102, 98.7 1925.3 * 1 1010 62 4, 95.4 1924.9
1 0220 15 4622, 140.0 1929.1 % 1 0620 39 88, 98.3 1925.3 * 1 1020 63 4, 95.4 1924.9
1 0230 16 8797. 165.9 1%31.1 + 1 0630 40 73. 97.9 1925.2 * 1 1030 64 4, 95.3 1924.9
1 0240 17 8029, 161.4 1%30.7 * 1 0640 41 60, 97.5 1925.2 * 1 1040 65 &, 95.3 1924.9
1 0250 18 4868. 141.7 1929.2 * 1 0650 42 46. 97.2 1925.1 % 1 1050 66 4. 95.2 1924.9
1 0300 19 2964, 129.0 1928.2 *+ 1 0700 43 35. 96.8 1925.1 % 1 1100 67 4, 95.2 1924.9
1 0310 20 2094, 121.8 1927.6 * 1 0710 44 25. 96,6 1925.1 % 1 1110 68 4, 95.2 1924.9
1 0320 21 1560. 116.7 1927.1 * 1 0720 45 18. 96.4 1925.0 * 1 1120 69 4, 95.1 1924.9
1 0330 22 1187, 113.1 1926.8 * 1 0730 46 13. 96.2 1925.0 * 1 1130 70 4, 95.1 1924.9
1 0340 23 955, 110.9 1926.6 * 1 0740 47 9. 96,1 1925.0 *
1 0350 24 831. 109.7 1926.5 * 1 0750 48 7. 96.1 1925.0 *

. « *

R dededrdedr dede e e A e b e e ok e e e AN AR R R A AN AR ANI AN AR RN R AR R R R IR kh b ddd b ik d ke dekhkhh kb ke dddh bk h R R R Ak d Rl ke dod ik ek h ik dedr bk ki

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFsS) (HR) 6-BR 24-HR 72-HR 11.50-HR
8797. 2.50 (CFS) 1207, 639. 639, , 639.
(INCHES) 7.057 7.158 7.158 7.158
(AC-FT) 598, 607. 607. 607.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-ER 72-BR 11.50-HR
166, 2.50 110. 104, © 104, 104,
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6~HR 24-ER 72-HR 11.50-HR
1931.06 2.50 1926.41 1925.74 1925.74 1925.74

CUMULATIVE AREA = 1.59 SQ MI




PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAR RATIO 1
0.50

HYDROGRAFH AT C5841 1.59 1 FLOW 9780.
TIME 2.50

ROUTED TO C5840 1.59 1 FLOW 8797.
TIME 2.50

#* PEAK STAGES IN FEET **
1  STAGE 1931.06
. TIME 2.50

*%% NORMAL END OF HEC-1 %#**




APPENDIX J
HEC-1 output for North Heights Dam
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U.S., ARMY CORPS OF ENGINEERS
EYDROLOGIC ENGINEERING CENTER
609 SECORD STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

»

FLOOD BYDROGRAFH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

* * *

*

RUN DATE 12/27/95 TIME 16:58:15

* % * * * % *
* * % * * *

*

dedeh Akl deh kA Rk k Ak hh A AR R kb hedohkdeh ek dehdd g e v W e e e e e e e e e e e e e e e vk e e o e e e e de e o e e e ke ook

X X X000OX  XXXxX X
X X X X X X
X X X X X
WO XXX X XXXXX X%
X X X X X
X X X X X X
X X NOXXKXX | XXKXX XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM TBOSE USED WITE THBE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE
b 4+ TR DU P JTT R I R - JUN R SIS : IR P §
ID Project Name: Fountain Hills Dam Break Analysis
ID Project No.: No. 83 File Name: DAM11-PM.IH1
ID PMF Analysis for North Heights (Dam No. 11) Date: 09/01/95
1D Based on PMP Computation ’
*
IT 10 70
I0 5
IN 15
*DIAGRAM
*
KK 208A
KM Sub-Basin  208A
KM
KM The Clark Unit Bydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM Time of Concentration is for 100-year flood,
KM
KM Time of Concentration for this sub-basin is based on the following:
by 6-Hour Rainfall, Pattern Ro. 1.00
KM A rainfall areal reduction factor of 0,998
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
XM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01
KM
KM L= 0.626 miles, S= 366 feet/mile, Kb= .03
KM
BA 0.139
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.0 1.8
PI 0.7 0.7 0.375 0.375 0.375 0.375 0.15 0.15 0.15 0.15
PI 0.075 0.075 0.075 0.075
LG 0.09 0.00 4,35 0.35 49.86
uc 0.121 0.075
UA 0 5 16 30 65 77 84 90 94 97
UA 100
*
KK 561563
KM Normal depth channel route from C561 to C563
KM Source: 100 Scale 4' CI Mapping
RS 1 FLOW -1
RC 0.050 0.045 0.050 2335.0 0.0856
RX 1000.0 1004.0 1009.0 1019.0 1037.0 1045.0 1060.0 1075.0
RY 2280,0 2276.0 2272.0 2268.0 2268.0 2272.0 2274.0 2276.0
*
KK 2088
KM  Sub-Basin  208B
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin,
KM Time of Concentration is for 100-year flood.
KM
KM Time of Concentration for this sub-basin is based on the following:
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48
49
50
51
52
53
54
55
56
57
58
59
60
61

62
63
64

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
91
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*

6-Hour Rainfall, Pattern No., 1.00
A rainfall areal reduction factor of 1,000

EXCESS RAINFALL VALUES EXCEEDED IN 5~MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 ,01 .01 .01 .01 .01 .01

L= 0.491 miles, S= 325 feet/mila, Kb= _03

0.027
0.09 ¢.00 4.35 0.35 50.00
0.113 0.146
0 5 16 30 65 77 84 90 94 97

100

C563R
Hydrograph combine 561563 + 206B at C563 right branch

2

208C
Sub-Basin 208C

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-~Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IR 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.46 .45 .45 .14 .11 .10 .05 .04 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.639 miles, S= 387 feet/mile, Kb>= .11

0.066
0.20 0.00 4.35 0.38 40.11
0.238  0.246

562563
Normal depth chennel route from C562 to C563
Source: 100 Scale 4' CI Mapping
1° FLOW -1
0.050 0.045 0.050 3745.0 0.1106
1000.0 1007.0 1012.0 1017.0 1022.0 1027.0 1044.0 1064.0
2420.0 2416.0 2412.0 2411.8 2411.8 2412.0 2416.0 2420.0

PAGE
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92
93
94
95
96
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98
99
100
101
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104
105
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108
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115
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117
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120
121
122
123
124
125
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127
128
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134
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137

HEC-1 INPUT

ID....... ieoieeiZinei B Sl nen Ll 7L Bl 9., 10
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EPREEREEREERR

208D
Sub-Basin 208D

The Clark Umit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Bour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 &40 45 S0 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.772 miles, S= 327 feet/mile, Kb= .03

0.075
0.09 0.00 4.35 0.35 50.00
0.138 0.146
0 5 16 30 65 77 84 90 94 97

100

C563L
Hydrograph combine 562563 + 208D at C563 left branch

2

C563
Bydrograph combine C563R + C563L at C563

2

563564
Normal depth channel route from C563 to C564
Source: HEC-2 Cross Section: BR 2.667
1 FLOW -1
0.080 0.080 0.080 2762.0 0.0540
9947.0 9980.4 9986.4 9995.5 10000.0 10005.8 10021.9 10037.2
2103.4 2089.5 2089.2 2084.5 2084.4 2084.3 2098.5 2100.6

208E
Sub-Basin  Z08E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern Ro. 1.00
A rainfall areal reduction factor of 0.999

PAGE




EEC-1 INPUT PAGE &
LIKE 4 T 3 S T Y ST S PUNy Y - oivenn 10

138 KM EXCESS RAIRFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
139 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
140 KM .47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01
141 KM
142 M L= 0.644 miles, S= 306 feet/mile, Xb= .03
143 KM
144 BA 0.062
145 LG 0.09 0.00 4.35 0.35 50.00
146 Uyc 0.129 0.131
147 UA 0 5 16 30 65 77 84 90 94 97
148 UA 100

*
149 KK C564R
150 KM Bydrograph combine 563564 + 208E at C564 right branch
151 HC 2

*
152 KK 208F
153 KM Sub-Basin  208F
154 KM
155 KM The Clark Unit Hydrograph is used for this basin.
156 KM The Urban time-area relation is used for this basin.
157 KM Time of Concentration is for 100-year flood.
158 KM
159 KM Time of Concentration for this sub-basin is based on the following:
160 KM 6-Hour Rainfall, Pattexrn No. 1,00
161 KM A rainfall areal reduction factor of 0.99¢%
162 KM .
163 XM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
164 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B85 90
165 KM .47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 ,01 ,01 .01 .01
166 KM
167 KM L= 0,582 miles, S= 293 feet/mile, Kb= .03
168 KM
169 BA 0.069
170 LG 0.09 0.00 4,35 0.35 49.92
171 uc 0.125 0,109
172 uA 0 5 16 30 65 77 84 90
173 UA 100

*
174 KK C564
175 KM Hydrograph combine C564R + 208F at C564
176 BC 2

*
177 KK 564565
178 KM Normal depth channel route from C564 to C565
179 KM Source: HEC-2 Cross Section: BR 2.236
180 RS 1 FLOW -1
181 RC 0.080 0,080 0.080 3243.0 0.0398
182 RX 9937.7 9965.8 9985.5 10000.0 10008.6 10016.4 10037.5 10054.4
183 RY 1998.7 1998.1 1988.9 1988.8 1989.0 1990.4 1990.6 1999.1

*




HEC-1 IRPUT PAGE

LINE .......1....... b N TR AN TR TR P NI S U

184 KK 208G
185 KM Sub-Basin 208G
186 KM
187 KM The Clark Unit Hydrograph is used for this basin.
188 KM The Urban time-area relation is used for this basin,
189 XM Time of Concentration is for 100-ysar flood.
190 KM
191 KM Time of Concentration for this sub-basin is based on the following:
192 KM 6-Hour Rainfall, Pattern No. 1.00
193 KM A rainfall areal reduction factor of 0.998
194 4]
195 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
196 W 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
197 KM .48 .47 .47 ,17 .14 .13 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01
198 ™
199 KM L= 0.772 miles, S= 299 feet/mile, Kb= _04
200 KM
201 BA 0.129
202 LG 0.11 0.00 4.60 0.31 54,19
203 UC  0.167 0.132
204 UA D 5 16 30 65 77 B4 90 94 97
205 vA 100
*
206 KK C565
207 KM Bydrograph combine 564565 + 208G at C565
208 HC 2
*
209 KK 565568
210 KM Normal depth channel route from C565 to C568
211 KM Source: HEC-2 Cross Section: BR 1.853
212 RS 1 FLOW -1
213 RC 0.050 0.060 0.045 2254.0 0.0333
214 RX 9966.2 9975.6 9985.0 10000.0 10017.9 10027.6 10040.1 10052.5
215 RY 1929.1 1924.5 1919.8 1918.3 1918.4 1919.6 1925.2 1930.8
*
216 KK 208H
217 KM Sub-Basin 208H
218 ™
219 KM The Clark Unit Hydrograph is used for this basin.
220 KM The Urban time-area relation is used for this basin.
221 KM Time of Concentration is for 100-year flood.
222 KM
223 KM Time of Concentration for this sub-basin is based on the following:
224 KM 6-Bour Rainfall, Pattern No, 1.00
225 KM A rainfall areal reduction factor of 0.999
226 KM
227 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
228 KM 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 90
229 KM .47 &7 .47 .16 .13 .12 .06 .06 .05 .04 .03 .03 .01 .01 .01 .01 .01 .01
230 KM
231 KM L= 0.632 miles, S= 283 feet/mile, Kb= .07
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232
233
234
235
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237

238
239
240

241
242
243
244
245
246
247
248

250
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252
253
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257
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263
264
265
266
267
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HEC-1 INFUT
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0.043
0.12 0.00 5.60 0.21 35.43

0.204 0.265

0 5 16 30 65 77 84 90 94
100
C568L
Bydrograph combine 565568 + 208H at C568 left branch
2

* Start Cholula Wash

2081
Sub-Basin  208I

The Clark Unit Hydrograph is used for this basin.
The Urban time~area rslation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.823 miles, S= 363 feet/mile, Kb= .03

0.117
6.09 0.00 4.35 0.35 50.00
0.138 0.119
0 5 16 30 65 77 84 90 94

100

208J
Sub-Basin  208J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-ysar flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 &40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 .13 .06 .06 .05 .0A .04 .04 .01 .01 .01 .01 .01 .01

.10

97

97

PAGE
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278
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287

288
289
290
291
292
293
294

295
296
297
298
299
300
301
302
303

313
314
315
316

*8EBR

*RRBBREERR

PSS SEPRREEEEREEEERREEERER

HEC-1 INPUT PAGE
....... b SRUY JER: TR P PR - T FIN - R Fraaas 1
L= 0.974 miles, S= 353 feet/mile, Kb= .03
0.081
0.09 0.00 4.35 0.35 50.00
0.154 0.190
0 5 16 30 65 77 84 90 94 97
100
C566
Hydrograph combine 208I + 208J at C566
2
566567
' Normal depth channel route from C566 to C567
Source: HEC-2 Cross Section: CH 0.766
1 FLOW -1
0.080 0.080 0.080 1463.0 0.0410
9925.3 9949.0 9965.7 9988.3 10000.0 10016.2 10029.5 10042.7
2047.9 2043.7 2035.3 2033.3 2031.4 2033.0 2040.1 2047.2

208K
Sub-Basin 208K

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.48 .47 .47 .17 .13 .13 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

L= 0.431 miles, S= 317 feet/mile, Kb= .03
0.048

0.09 0.00 4,35 0.35 54.38
0.104 0.087

0 5 16 30 65 77 84 90 94 97
100
C567L
Hydrograph combine 566567 + 208K at C567 left branch
2




HEC-1 IKPUT PAGE 8

LINE b 4 R R B Y [ TR Y 8.......9......10

320 KK 208L
321 KM Sub-Basin  208L
322 KM
323 KM The Clark Unit Hydrograph is used for this basin,
324 KM The Urban time-area relation is used for this basin.
325 KM Time of Concentration is for 100-year flood.
326 KM
327 KM Time of Concentration for this sub-basin is basad on the following:
328 KM 6-Hour Rainfall, Pattern No. 1.00
329 KM A rainfall areal reduction factor of 0.999
330 KM
331 XM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
332 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
333 KM .47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01..01 .01 .01
334 KM
335 KM L= 0.655 miles, S= 334 feet/mile, Kb= ,03
336 KM
337 BA 0.059
338 LG 0.09 0.00 4,40 0.35 51.31
339 uc 0.125 0.132
340 UA [4} 5 16 30 65 77 84 90 94 97
341 ua 100
w
342 KK C567
343 KM Hydrograph combine C567L + 208L at C567
344 HC 2
*
345 KK 567568
346 KM Normal depth channel route from C567 to C568
347 KM Source: HEC-2 Cross Section: CH 0.129
348 RS 1 FLOW -1
349 RC 0.050 0.060 0,045 3650.0 0.0389
350 RX 9945.7 9958.4 9989.8 10000.0 10016.4 10028.3 10045.4 10059.8
351 RY 1912.1 1%05.9 1899.0 1899.3 1898.9 1899.5 1907.1 1911.9
*
352 KK 208M
353 KM Sub-Basin 208M
354 KM
355 M The Clark Unit Hydrograph is used for this basin.
356 KM The Urban time-area relation is used for this basin.
357 KM Time of Concentration is for 100-year flood.
358 KM
359 KM Time of Concentration for this sub-basin is based on the following:
360 KM 6-Hour Rainfall, Pattern No. 1.00
361 KM A rainfall areal reduction factor of 6.998
362 KM
363 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
364 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
365 KM .48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 ,01 .01 .01 .01
366 KM
367 KM L= 1.031 miles, S= 321 feet/mile, Kb= ,03




374
375

377

379

380
381
382
383
384
385
386

397
398
399
400
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402
403

407
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HEC-1 INPUT
..... S PP SR FEURY SOOI TN - JE Y F s - FPOPRN: B 11
0.159
0.09 .00 4.40 0.34 62.04
0.163  0.144
0 5 16 30 65 77 84 90 9% 97
100
C568R
Hydrograph combine 567568 + 208M at C568 right branch
2
C568
Hydrograph combine C568L + C568R at C568
2
568573
Normal depth channel route from C568 to C573
Source: HEC-2 Cross Section: BR 1,340
1 FLOW -1
0.098 0.075 0.075 2067.0 0.0324
9921.8 9954.1 9968.9 9991.3 10000.0 10006.9 10025.2 10050.4
1843.8 1840.4 1835.1 1834.7 1832.7 1833.3 1838.1 1854.0

208N
Sub-Basin 208N

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .06 .06 .01 .01 .01 .01 .01 .01

L= 0.589 miles, S= 160 feet/mile, Kb= .04

0.047
0.09 0.00 6.20
0.175 0.200
4] 5 16
100

PAGE




LINE

409

411

412
413

415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432

434
435
436
437

439
440

441
442

444
445

447
448
449

HEC-1 INPUT
b4 JURRRED IR S Y Y- JOMAPUA - NS FTTTTTRY - IR ORI 11
KK C573L
KM Hydrograph combine 568573 + 208N at C573 left branch
BC 2
*
*
* % C573L is the total flow in Bristol Wash upstream of the confluence with
* % Zapata Wash
. w
* % Start Zapata Wash
* W
*

2080
Sub-Basin 2080

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern Ro. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 .47 .47 .16 .13 ,13 .06 .06 .05 .05 .04 .04 .01 .01 .01 .01 .01 .01

L= 1.174 miles, S= 347 feet/mile, Kb= .03
0.230

0.09 0.00 4.60 0.31 48.49
0.167 0.133

S S EEPRREERERREREERERERR

0 5 16 30 65 77 B84 90 94 97
100
KK 569570
KM Normal depth channel route from C569 to C570
KM Source: HEC-2 Cross Section: ZA 0.493
RS 1 FLOW ~1
RC 0.050 0.035 0.055 1696.0 0.0404
RX 9965.3 9985.5 9998.4 10000.0 10010.6 10019.1 10038.5 10038.5
RY 1919.3 1912.3 1%08.1 1907.8 1905.2 1908.1 1920.1 1920.1
w
KX 208p
KM Sub-Basin  208P
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM Time of Concentration is for 100-year flood.
KM
XM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No, 1,00
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LINE

450
451
452
453
454
455
456
457
458
459
460
461
462

466
467

469
470
471
472
473
474

480
481
482
483
484
485
486
487

488

490

HEC-1 INPUT

ID. ...l 20 B bl 50
KM A rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MIRUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8¢
KM .49 .48 .48 .18 .15 ,14 .07 ,07 .07 .06 .06 .06 .01 .01 .01 .01
KM
KM L= 0.471 miles, S= 312 feet/mile, Kb= .03
KM
BA 0.058
LG 0.08 0.00 5.70 0.18 59.29
uc 0.108 0.087
UA 0 5 16 30 65 77 84 90
UA 100
*
KK C570R
M Hydrograph combine 569570 + 208P at C570 right branch
HC 2
*

208Q

S G P REREERREEERERRERER

*» o
>

82 R

* ® % * *

*

* NOTE: 570572 is too short to route
*

Sub-Basin  208Q

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

N TS T TTI L IR RTINS {1

85 90
.01 .01

94 97

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 680 65 70 75 80
.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01

L= 0.823 miles, S= 324 feet/mile, Kb= .04
0.094

0.10 0.00 5.00 0.25 54.26
0.167 0.166

0 5 16 30 65 77 84 90
100
c570
Hydrograph combine C570R + 208Q at C570
2

85 90
.01 .01

94 97

PAGE 11




LINE

497
498
499
500
501
502
503
504
305
506
507
508
509
510
511
512

513
514
515
316
517
$18
519

520
521
322

523
524
325
526
527
528
529

530
331
532
533
534
335
536

AP ERERERERERERREEERER

*REBBERER *S§§

*BBRA

*ERBBEEER

BRRERERRA

HEC-1 INPUT

R SR FR NS IETTETTL IT T RIS PRI - PR FESUN - PR TS 4

208R
Sub-Basin 208R

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall arsal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 A0 45 50 55 60 65 70 75 80 85 90
.49 .48 .48 .18 .13 .14 .07 .07 .07 .06 .06 .06 .01 .01 .01 .01 .01 .01

L= 0.238 miles, S= 327 feet/mile, XKb= .03

0.010
0.08 0.00 6.20 0.15 55.16

0.083 0.100

100

571572
Normal depth channel route from C571 to C572
Source: 200 Scale Mapping
1 FLOW -1
0.040 0,020 0.055 1379.0 0.0566
1000.0 1020.0 1040.0 1090.0 1122.0 1125.,0 1135.0 1140.0
1894.0 1893.0 1892.0 1891.0 1891.0 1892.0 1894.0 1896.0

€572
Hydrograph combine C570 + 571572 at C572
2

572573
Normal depth channel route from C572 to C573
Source: HEC-2 Cross Section: ZA 0.142
1 FLOW -1
0.050 0.035 0.055 1285.0 0.0335
9961.8 9976.8 9982.5 9987.0 10009.5 10014.3 100622.1 106029.3
1840.3 1832.,1 1831.2 1829.5 1829.2 1830.6 1831.2 1835.6

2088
Sub-Basin  208S

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

PAGE 12




LINE

537
538
539
340
541
542
543
544
545
546
547
548
549
550
551

552
553
554

555
556
557

558

560
561
562
563
564
565
566
567
568
569
570
571
572
573
374
575
376

SEGESRRERRRREERE

* o
>

*BRBR

* *

*

*

*

* ¥ * % * * *
* *

EPERRRERREEBERERERERER

HEC-1 INPUT

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1,00
A rainfall areal reduction factor of 0,999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .07 .07 .02 .02 .02 .02 .02 .02

Le 0.568 miles, S= 234 feet/mile, Kb= .03

0.068
0.08 0.00 6.20 0.15 67.07
0.129 0,112
0 5 16 30 65 77 84 90 94 97

100

C573R
Hydrograph combine 572573 + 208S at C573 right branch

2

€573 .
Hydrograph combine C573L + C573R at C573
2

NOTE: 573577 is too short to route

€573 is the total flow in Bristol Wash upstream of the confluence
with Montezuna Wash

Stﬁrt Montezuna Wash

208T
Sub-Basin  208T

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
A rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MIRUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80O 85 90
.48 47 .47 ,17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

L= 0.787 miles, S= 340 feet/mile, Kb= .03

0.132
0.09 0.00 5.20 0.22 44,80
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l HEC-1 INPUT  PAGE 14
l LINE ID...... b PR B 7N TS CE T 8.......9. ..... 10
577 uc 0.138 0.107
578 ua 0 5 16 30 65 77 84 90 94 97
l 579 ua 100
*
l 580 KK 208U
581 KM Sub-Basin 208U
582 KM
583 KM The Clark Unit Hydrograph is used for this basin.
l 584 KM The Urban time-area relation is used for this basin.
585 KM Time of Concentration is for 100-year flood.
586 KM
l 587 KM Time of Concentration for this sub-basin is based on tha following:
588 KM 6-Bour Rainfall, Pattern No. 1.00
589 KM A rainfall areal reduction factor of 0.998
590 KM
I 591 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
592 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B85 90
593 KM .48 .47 .47 .17 .14 .13 .06 .06 .06 ,05 .05 .04 .01 .01 .01 .01 .01 .01
l 594 KM
595 KM L= 0.507 miles, S= 360 feet/mile, Kb= .03
596 KM
597 BA 0.134
' 598 LG 0.09 0.00 5.30 0.21 44,19
599 uc 0.108 0.057
600 vA 0 5 16 30 65 77 84 90 94 97
I 601 UA 100
*
' 602 KK C574
603 KM Hydrograph combine 208T + 208U at C574
604 BC 2
I *
605 KK 574575
606 KM Normal depth channel route from C574 to C575
l 607 KM Source: HEC-2 Cross Section: MO 0.587
608 RS 1 FLOW -1
609 RC 0.070 0.050 0.055 823.0 0.0365
l 610 RX 9945.0 9970.6 9986.7 9995.9 10002.3 10019.0 10036.7 10055.5
611 RY 1932.6 1928.5 1922.9 1917.8 1917.7 1924.0 1931.1 1934.1
*
I 612 KK 208V
613 KM  Sub-Basin 208V
614 KM
l 615 KM The Clark Unit Hydrograph is used for this basin.
616 KM The Urban time-area relation is used for this basin.
617 KM Time of Concentration is for 100-year flood.
618 KM
l 619 KM Time of Concentration for this sub-basin is based on the following:
620 KM 6-Hour Rainfall, Pattern No. 1,00
621 KM A rainfall areal reduction factor of 1,000
' 622 KM
623 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS




HEC-1 INPUT ' PAGE 15
LIKE ID....... ) I 2.......3...... N PO 5.0, 6....... Toooonn, 8..... N AN 10
624 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
625 KM .48 .48 .48 .17 .14 .14 .07 .07 .06 .06 .06 .05 .01 .01 ,01 .01 .01 .01
626 KM
627 KM L= 0.354 miles, S= 319 feet/mile, XKb= .03
628 KM
629 BA 0.028
630 LG 0.09 0.00 6.40 0.15  41.15
631 uc 0.096 0.092
632 UA 0 5 16 30 65 77 84 90 94 97
633 UA 100
"
634 KK Cc575
635 KM Bydrograph combine 574575 + 208V et C575
636 HC 2
*
637 KK 575576
638 KM Normal depth channel route from C575 to C576
639 KM Source: HEC-2 Cross Section: MO 0,307
640 RS 1 FLOW -1 '
641 RC 0.070 0.050 0.055 2342.0 0.0423
642 RX 9973.7 9974.0 9986.7 10000.0 10000.5 10009.7 10026.7 10037.3
643 RY 1861.6 1861.5 1855.0 1853.0 1853.1 1854.8 1863.0 1867.1
w
644 KK 208W
645 KM Sub-Basin 208W
646 KM
647 K The Clark Unit Hydrograph is used for this basin,
648 KM The Urban time-area relation is used for this basin.
649 KM Time of Concentration is for 100-year flood,
650 KM
651 KM Time of Concentration for this sub-basin is based on the following:
652 KM 6-Hour Rainfall, Pattern Ko. 1.00
653 KM A rainfall areal reduction factor of 0.999
654 KM
655 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
656 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
657 KM .48 .48 .48 .17 .14 .14 .07 .07 .06 .06 .05 .05 .01 .01 .02 .01 ,01 .01
658 KM
659 KM L= 0.475 miles, S= 288 feet/mile, Kb= ,03
660 KM
661 BA 0.050
662 LG 0.09 0.00 6.20 0.16 42.74
663 uc 0.113 0.099
664 UA 0 5 16 30 65
665 UA 100
w




LINE

666
667
668

669
670

672
673
674
675

676
677
678

679
680
681
682
683
684
685

686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701

HEC-1 INPUT
b 4) TR DY J S T O TN - U SUNDERE - JORE - DI | |
KK C576
KM Hydrograph combine 575576 + 208W at C576
): (o4 2
)
KK 576577
KM Normal depth channel route from C576 to C577
KM Source; HEC-2 Cross Section: MJ 0.116
RS 1 FLOW -1

RC 0.070 0.050 0.055 740.0 0.0338
RX 9915.1 9960.0 9985.5 10000.0 10000.1 10007.0 10023.3 10023.4
RY 1826.5 1826.4 1814.5 1812.3 1812.3 1814.8 1830.3 1830.4

*
w %

* % 576577 is the total flow in Montezuna Wash just upstream of the confluence
* % with Bristol Wash

* »

*

KK C577

KM Hydrograph combine C577L + 576577 at C570
HC 2

*

L 4

* % C577 is the total flow in Bristol Wash downstream of the confluence
* * with Montezuma Wash

* %

*

KK 577578

KM Normal depth channel route from C577 to C578
KM Source: HEC-Z Cross Section: BR 1.099

RS 1 FLOW -1

RC 0,055 0.045 0.055 1078.0 0.0147
RX 9865.3 9956.6 9991.1 10010.2 10034.3 10063.4 10139.7 10201.7
RY 1821.8 1810.8 1793.2 1792.5 1795.5 1796.1 1813.8 1822.8

208X
Sub-Basin 208X

The Clark Unit Bydrograph is used for this basin.
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Bour Rainfall, Pattern No. 1,00
A rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.47 (47 .47 .16 .13 .12 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

EERERRREZEBEEREEER

L= 0.417 miles, S= 223 feet/mile, Kb= .05
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708
709
710
711

712

KK
KM
KO

BC
*

L

* * C5781 is the total flow in Bristol Wash upstream of Dam 11

* w

L

Zz

0.13 0.00 5.60 0,21 39.42
0.150 0.098

Cc578L
Hydrograph combine 577578 + 208X at C5781

1

2

PAGE 17




INPUT
LINE

NO.

33

40

62

65

85

92

117

120

127

149

152

174

177

184

206

209

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR FUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
208A
v
v
561563
208B
CS63R......c00ves
208C
v
v
562563
208D
C563L.......... .
C563............
v
v
563564
208E
C564R............
208F
C564............
v
v
564565
208G
C565.....000unnn
v
v
565568




216

238

241

263

285

288

295

317

320

342

345

352

377

380

387

412

434

441

208H

208I

€566

A\
. v
. 566567

C567L

C567
v

v
567568

569570

.

208K

208L

208M

208P




463

466

488

513

520

523

530

552

555

558

580

602

612

634

637

666

669

C573

208T

575576

208W

576577



676 C577....vvivnnnn

v

v
679 577578
686 . 208X
708 C578I..... e

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 12/27/95 TIME 16:58:15

* ¥ * ¥ % % x
* * * * * =» =

Wkkhdkhdkhhhhkkhkhhhkhdkwkhdhdk ik dkhkddkkik

Project Name: Fountain Hills Dam Break Analysis

Project No.: No. 83 File Neme:

PMF Analysis for North Heights (Dam No. 11) Date:
Based on PMP Computation

6 10 OUTPUT CONTROL VARIABLES

IFRNT 5 FPRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

RMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTIKG DATE

ITIME 0000 STARTING TIME

NQ 70 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE

NDTIME 1130 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE  11.50 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  IKCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRERHEIT

KhdkhhhhkdkhkhkkhhkhhARAkhkkkkdkhkhkkik ik

*

U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 551-1748

*

Ao dededede dderie dedke s de e de Ak e sk ok e de e de de dedede ek e e e ke ek o

DAM11-PM.IH1
09/01/95

Ahk ddede kokd kel Akk ek kAkk ko ek Wkl ke v bk ke Wk v Rl ek Rkl Rk R Rk ko ke ek ek ek Ak ko hekek dell Rk ok

W e e vk e vle dhe o o ok e ke e e

* *
708 KK * C5781 *
* *
ek de v de e e e e e e e e
710 KO OUTPUT CONTROL VARIABLES
IFRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL




QSCAL 0. HYDROGRAPH PLOT SCALE
711 HC HYDROGRAPH COMBINATION
IcoMp 2 NUMBER OF HYDROGRAPHS TO COMBINE

kk

e e de v o e T e e e vk e e T e o v e sl e e e e e e e e e e e o v ol e e o e e e o e e o e e ke vhe e o sl e e e e e e vle A oy 9 ol ol v ol e e e ol el ke e e die e e o e e ok e e o e e vk e e e e ol e e ke ol b e 3k ok oA e ok o o ok e e o e e e e dhe ok e ok ke e e e i ok

HYDROGRAPH AT STATION C5781
sSUM OF 2 HYDROGRAPHS

AR TRANNRREINARNRACRN RN ERRNAARRRANRER NI RRRNEANNRENAN AR TR AN AN R R AN KA AR R AR AN AN AN ARAA AR AR RARAARRRERRRNRRRARAARRRRAR AN RRARARL

* w* w*
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * W
1 0000 1 0. * 1 0300 19 4695. * 1 0600 37 249, * 1 0900 55 1.
1 0010 2 11, * 1 0310 20 3621, * 1 0610 38 217. 0« 1 0910 56 0.
1 0020 3 43, * 1 0320 21 2790, * 1 0620 39 158, * 1 0920 57 0.
1 0030 4 87. * 1 0330 22 2137, % 1 0630 40 112, * 1 0930 58 0.
1 0040 5 131, * 1 0340 23 1941, % 1 0640 41 78. * 1 0940 59 0.
1 0050 6 162. * 1 0350 24 1813, * 1 0650 42 55. % 1 0950 60 0.
1 o100 7 180, * 1 0400 25 1785. * 1 0700 &3 40, * 1 1000 6t 0.
1 0110 8 245, * 1 0410 26 1616, * 1 0710 44 29, * 1 1010 62 0.
1 0120 9 413, * 1 0420 27 1253, * 1 0720 45 21, * 1 1020 63 0.
1 0130 10 601, * 1 0430 28 917. * 1 0730 46 6. * 1 1030 64 0.
1 0140 11 723, * 1 0440 29 749, * 1 0740 &7 12, * 1 1040 65 0.
1 0150 12 777. * 1 0450 30 675. * 1 0750 48 8. * 1 1050 66 0.
1 0200 13 820. * 1 0500 31 633, * 1 0800 49 6. * 1 1100 67 0,
1 0210 14 6940. * 1 0510 32 572, * 1 0810 50 4. * 1 1110 68 0.
1 0220 15  22456. * 1 0520 33 467, * 1 0820 51 3. o+ 1 1120 69 0.
1 0230 16  24469. * 1 0530 34 1. * 1 0830 52 2.~ 1 1130 70 0.
1 0240 17 14097. * 1 0540 35 299, % 1 0840 53 1. *
1 0250 18 76407, * 1 0550 36 268, * 1 0850 54 1, o+
* * *

HAARIRNNARAARAK RN ERRRRERNR AR RNRRTA ARk ARk kh kbbb hhhAhbhhhkddbhbkbdhhhhkbh bk khbbhhkbhdhhh kb hkhhhhhkhkhhhkhihkihkikihhkhik

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 11.50-ER
24469. 2.50 (CFS) 2963. 1553. 1553. 1553,
(INCHES) 13.783 13.839 13.839 13.839
(AC-FT) 1470. 1476. 1476. 1476.

CUMULATIVE AREA = 2.00 SQ MI



i
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
l TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTIMUM TIME OF
l OPERATIOR STATION FLOW PEAK 6-HOUR 24-HOUR 72-BOUR AREA STAGE MAX STAGE
mmﬂ AT 208A 2299, 2.33 205, 107. 107. 0.14
I ROUTED TO 561563 2345, 2.33 204, 107. 107. 0.14 2272.17 2.33
' HYDROGRAPH AT 208B 381. 2.33 40. 21. 21. 0.03
2 COMBINED AT C563R 2726. 2.33 244, 128, 128. 0.17
I BYDROGRAPH AT 208C 664. 2.50 95. 50. 50. 0.07
ROUTED TO 562563 689, 2.50 95. 50. 50. 0.07 2414.00 2.50
I HYDROGRAFH AT 208D 1059. 2.33 110, 57. 57. 0.08
2 COMBINED AT C563L 1583. 2.33 205. 107. 107. 0.14
l 2 COMBINED AT C563 4309. 2.33 449. 235. 235. 0.31
l ROUTED TO 563564 3718. 2.33 448, 235. 235, 0.31 2093.84 2.33
HYDROGRAFH AT 208E 911. 2.33 91. 48, 48, 0.06
l 2 COMBINED AT C564R 4629, 2.33 539. 282, 282. 0.37
HYDROGRAFH AT 208F 1073. 2.33 101. 53. 53. 0.07
l 2 COMBINED AT C564 5702. 2.33 641. 335. 335. 0.44
l ROUTED TO 564565 5564, 2.50 640. 335. 335. 0.44 1996.58 2.50
HYDROGRAFBE AT 208G 1892, 2.33 192, 100. 100. 0.13
I 2 COMBINED AT C565 6847. 2.50 831. 435. 435. 0,57
ROUTED TO 565568 7134, 2.50 831. 435, 435. 0.57 1926.54 2.50
' BYDROGRAFH AT 208H 445, 2.33 64, a3. 33, 0.04
I 2 COMBINED AT C568L 7552. 2.50 894, 469, 469, 0.61
HYDROGRAFPH AT 2081 1773, 2,33 172. 90. 90. 0.12
l HYDROGRAFH AT 2087 1023, 2.33 119. 62. 62. 0.08
2 COMBINED AT C566 2796. 2.33 291. 152, 152. 0.20
I ROUTED TO 566567 2732. 2.33 290. 152. 152. 0.20 2037.92 2.33
l HYDROGRAFH AT 208K 788. 2.33 71. 37. 37. 0.05
2 COMBINED AT C567L 3520. 2.33 361. 189, 189. 0.25
1




HYDROGRAPH AT 208L 865. 2,33 87. 45, 45, 0.06
2 COMBINED AT Cs567 4385. 2.33 448, 234, 234, 0.31
ROUTED TO 567568 3858. 2.50 447. 234, 234, 0.31 1904 .27 2.50
HYDROGRAPH AT 2084 2262. 2.33 238. 124, 124, 0.16
2 COMBINED AT C568R 5760. 2.33 684, 358. 358. | 0.46
2 COMBINED AT €568 13012, 2.50 1578. 827. 827. 1.07
ROUTED TO 568573 13542. 2,50 1578. 827. 827, 1.07 1846.08 2.50
HYDROGRAPH AT 208N 579. 2,33 72. 3s. 38. 0.05
2 COMBINED AT C573L 14021. 2,50 1650. 865. 865, 1.12
HYDROGRAPH AT 2080 3362. 2.33 339. 177. 177. 0.23
ROUTED TO 569570 3362. 2.33 339. 177. 177. 0.23 1912.23 2.33
HYDROGRAFH AT 208P 955. 2.33 89. 46. 46, 0.06
2 COMBINED AT C570R 4317. 2.33 428, 224, 224, 0.29
HYDROGRAFH AT 208Q 1265. 2.33 141, 74, 74, 0.09
2 COMBINED AT C570 5582. 2.33 569. 297. 297, 0.38
HYDROGRAFH AT 208R 160. 2.33 15. 8. 8. 0.01
ROUTED TO 571572 157. 2.33 15. 8. 8. 0.01 1891.41 .2.33
2 COMBINED AT C572 5739. 2.33 584, 305. 305, 0.39
ROUTED TO 572573 5703. 2.33 584, 305. 305, 0.39 1835.54 2.33
HYDROGRAPH AT 2088 1055. 2.33 105. 55. 55. 0.07
2 COMBINED AT C573R 6758. 2.33 689. 360. 360. 0.46
2 COMBINED AT €573 18973, 2,50 2337. 1225. 1225, 1.58
HYDROGRAPH AT 208T 2067. 2.33 198, 103. 103. 0.13
HYDROGRAFH AT 208U 2221. 2.33 201. 105, 105, 0.13
2 COMBINED AT C574 4288, 2.33 399. 208. 208. 0.27
ROUTED TO 574575 4400, 2.33 399. 208. 208. 0.27 1926.81 2.33
HYDROGRAPH AT 208V 455. 2.33 42, 22. 22, 0.03
2 COMBINED AT C575 4856, 2.33 441, 231. 231, 0.29
ROUTED TO 575576 4655. ' 2.33 441, 231. 231. 0.29 1861.25 2.33
HYDROGRAFH AT 208W 800. 2.33 76. 39. 39. 0.05




2 COMBINED AT C576
ROUTED TO 576577
2 COMBINED AT C577
ROUTED 10 577578
HYDROGRAPH AT 208X
2 COMBINED AT C5781

#%% NORMAL END OF HEC-1 ***

5454,

5359.

23039.

23782.

1201.

24469,

2.33

2.50

2.50

2,33

517.

517.

2854.

2853.

112,

2965.

270.

270.

1495.

1495.

58.

1553.

270.

270.

1495,

1495,

58.

1553.

0.34

0.34

1.92

1.92

0.08

2.00

1822.37

1806.85

2.3

2.50
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* MAY 1991

* VERSION 4.0.1E

* RUN DATE 12/28/95 TIME 08:47:19

*
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* U.S, ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

- DAVIS, CALIFORNIA 95616

* (916) 551-1748

*
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFIRITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. TBIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

LOSS RATE:GREEN AND AMPT INFILTRATION

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1
LINE B4+ R - - T R B....... 9. 10
1 ID FOUNTAIN HILLS DAM BREAK ANALYSIS
2 p)] RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM11-RT.IH1
3 D NORTE HEIGHTS DAM - DAM 11
4 ID KRR RRNNRAN AR AWk ARk d kAR vk kh bk ik dkddekdhdrkdhkdsicddrkbdh ki
5 ID Analytical Considerations:
6 ID (a) Principal Spillway is clogged.
7 Ib (b) Initial Condition is the higher betwsen 100-ysar flood and
8 ID Spillway crest elevation.
9 ID (c) Input is 10-minute incremental PMF to generate 50 percent
10 ID PMF and routed hydrographs.
11 ID 1112222202222 22 2 T2 222232222 222222222 t22d22asdd 2ol et il dssly
*DIAGRAM
12 IT 10 0 0 70
13 I0 1
14 JR FLOW 0.50
15 IN 10
*
*
16 KK C5781
17 KM DAM INFLOWS FROM PMF ARALYSIS (DAM11-PM.IH1)
18 KM Inflows for Dam 11 (North Heights Dam)
19 Ko 1
20 BA 2.02
21 QI 0 11 43 87 131 162 180 245 413 601
22 QI 723 777 820 6940 22456 24469 14097 7407 4695 3621
23 QI 2790 2137 1941 1813 1785 1616 1253 917 749 675
24 QI 633 572 467 361 299 269 249 217 159 112
25 QI 78 55 40 29 21 16 12 8 6 4
26 QI 3 2 1 1 1
w*
27 KK C5780
28 KM Reservoir route at C578 (Dam 11).
29 KO 1
30 RS 1 ELEV 1812.29
31 sV 0.00 2.77 16.38 41,49 84.39 133,00 154.47 171.00 187.43 205.00
32 SV 223.03 242.00 261.38 282,00 302.00 324,00 345.87 370.00 2394.23 419.79
a3 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
34 SE 1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00
35 sQ ¢} 0 0 0 0 0 466 1551 3042 4877
36 sQ 7027 9474 12207 15311 20684 28115 37025 47226 58617 71134
37 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
38 SE 1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00
39 2z




SCHEMATIC DIAGRAM OF STREAM NETWORK

IRPUT
LIKNE (V) ROUTING ) (--->) DIVERSIOK OR PUMP FLOW
NC. (.) CONNECTOR (<~--) RETURN OF DIVERTED OR PUMPED FLOW
16 C5781
\'4
\'4
27 C5780

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*  FLOOD HYDROGRAPH PACKAGE (BEC-1) * * U.S., ARMY CORPS OF ENGINEERS

* MAY 1991 bl * HYDROLOGIC ENGINEERING CENTER

* VERSION 4.0.1E * * 609 SECOND STREET

- * * DAVIS, CALIFORNIA 95616

* RUN DATE 12/28/95 TIME 08:47:19 * hd (916) 551-1748

* * *
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FOURTAIN BILLS DAM BREAK ANALYSIS

RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM11-RT.IH1

NORTH HEIGHTS DAM - DAM 11

e v e de v e e e ve v e A e e e e T sk e e vhe e ok e dle dhe sk sk o v g e o e e e ke e e de e te A T e e e e e e e e o ke ok o ok ok ok e ke ke v e

Analytical Considerations:

(a) Principal Spillway is clogged.

(b) Initial Condition is the higher between 100-year flood and
Spillway crest elevation.

(¢) Input is 10-minute incremental PMF to generate 50 percent

PMF and routed hydrographs.
W ¥ v v e o e W e tie v e vl e e e Y vl i o o e ol ol e e e W o o e e Y e e e v e o e o ke e e e e e e e vk o e Y vl e e e A e e e e s e e o

13 IO OUTPUT CONTROL VARIABLES
TFRNT 1 PRINT CONTROL
IELOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 70 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1130 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE 11,50 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RURCFF
0.50




KW dkdk kkk Wwhkk Wikt dik hd kW ek Wkt ek dedede dededke ek dedek sk dededlr el dededr ke ekt dedede dedele el Wkt ik ke Wik kel Wk Wk ok

[T 2221222242227
% *
16 KK * C5781 *
* »
Sk e e e de o e e .
DAM INFLOWS FROM PMF ANALYSIS (DAM11-PM.IH1)
Inflows for Dam 11 (North Heights Dam)
19 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
15 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 10 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA 2.02 SUBBASIN AREA

kW

e v e v okt e e dhe o e o e o e o e e v e e ok b e e e e ol ke e e ol e o e e vl die e ok e e e e e e e i s e o v e ol e e e e e o e e ke e o e e SR e e e e e e ol ok e ol die e sk e ke ol ol o e o e e e e vie ok ol e e e ok e e ol ok ke e e e e o v o o o o e o e ok v i v e e e e e e vk ok

HYDROGRAPH AT STATION C5781

WAt de e e e e e e e Ao e e e Ao de e e e e v e e e e A o e o A e ke e e T e v e e e A e e e o e e ok e e e e e e e Ve e e e e e e e e e e e W e e e e e o e e e e e e e e e e e o ke o e e e e e o e e e e e v e e e e e e e e e e i e e A ke e e o e e e e de e

L * *
DA MON ERMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * w
1 0000 1 0. * 1 0300 19 4695. * 1 0600 37 249, * 1 0900 55 1.
1 0010 2 1, * 1 0310 20 3621, * 1 0610 38 217, * 1 0910 56 1.
1 0020 3 43, *« 1 0320 21 2790, * 1 0620 39 159. * 1 0920 57 1.
1 0030 4 87. * 1 0330 22 2137. * 1 0630 40 1z, * 1 0930 58 1.
1 0040 5 131, * 1 0340 23 1941, * 1 0640 41 78, * 1 0940 59 1.
1 0050 6 162, ~ 1 0350 24 1813. * 1 0650 42 55. % 1 0950 60 1.
1 0100 7 180. * 1 0400 25 1785, * 1 0700 43 40, « 1 1000 61 1.
1 0110 8 265. % 1 0410 26 1616, * 1 0710 44 29, * 1 1010 62 1.
1 0120 9 413, * 1 0420 27 1253, * 1 0720 45 21, + 1 1020 63 1.
1 0130 10 601, * 1 0430 28 917. * 1 0730 46 16, * 1 1030 64 1.
1 0140 11 723, * 1 0440 29 749, * 1 0740 47 12, * 1 1040 65 1.
1 0150 12 777. * 1 0450 30 675. * 1 0750 48 8. * 1 1050 66 1.
1 0200 13 820, * 1 0500 31 633. * 1 0800 49 6. * 1 1100 67 1.
1 0210 14 6940, * 1 0510 32 572, * 1 0810 50 &, w1 1110 68 1.
1 0220 15  22456. * 1 0520 33 467, * 1 0820 51 3. * 1 1120 69 1.
1 0230 16  24469. * 1 0530 34 361, * 1 0830 52 2. *» 1 1130 70 1.
1 0240 17 14097, * 1 0540 35 299, * 1 0840 53 1.
1 0250 18 7407, * 1 0550 36 269. * 1 0850 54 1.
* * *

PRARRKERKRRRIENIN AR ARR A AN RRE TR RN RRAAANRRRRRRARNRRARERARRERTRN NIRRT N W T 5kt W s ok e e e de de b d e o e o e e o e e e o e e e e o o ek e A ke e e e ok e e e de e ke o koo e e e ke e ok

I PEAK FLOW TIME MAXIMUM AVERAGE FLOW




(CFS) (HR) 6-HR 24-ER 72-HR 11.50-HR
24469. 2.50 (CFS) 2965, 1553. 1553. 1553.
(INCHES) 13.647 13.704 13.704 13.704

(AC-FT) 1470. 1476, 1476. 1476,

CUMULATIVE AREA = 2.02 8Q MI

[T ATV ST U TR TR I WA W AR I RV o T g e R e e R T e et e e i d At s d sl a2 aad a g s i a2l it e Ty

HYDROGRAPH AT STATION C5781
PLAN 1, RATIO = 0.50

AR AR RK AR A RETTNRRERARAREENANRR AR RARAERRRN A AR AR RR R AR R AR A ER TR AR R AR R R h kb d ke dkkidkd kol dekdekdkkkkddd o dek ke ke kil ke dk ki kdhikkwn

* * *
DA MON HRMN ORD FLOW * DA MON ERMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 .%o 0300 19 2348, * 1 0600 37 125, % 1 0900 55 1.
1 o010 2 6. * 1 0310 20 1811, * 1 0610 38 109, * 1 0910 56 1.
1 0020 3 22, * 1 0320 21 1395, * 1 0620 39 - B0, * 1 0920 57 1.
1 0030 4 44, * 1 0330 22 1063, * 1 0630 40 56, * 1 0930 58 1.
1 0040 5 66. * 1 0340 23 971, * 1 0640 41 39. * 1 0940 59 1.
1 0050 6 81, * 1 0350 24 907. * 1 0650 42 28, * 1 0950 60 1.
1 0100 7 90. * 1 0400 25 893, * 1 0700 43 20, * 1 1000 61 1.
1 0110 8 123. * 1 0410 26 Bo8, * 1 0710 44 15, * 1 1010 62 1.
1 0120 9 207, * 1 0420 27 627. * 1 0720 45 1. o+ 1 1020 63 1.
1 0130 10 301, * 1 0430 28 459, * 1 0730 46 8, * 1 1030 64 1.
1 0140 11 362, * 1 0440 29 375. * 1 0740 47 6. * 1 1040 65 1.
1 0150 12 38y, % 1 0450 30 338, * 1 0750 48 4, * 1 1050 66 1.
1 0200 13 410, * 1 0500 31 317. * 1 0800 49 3. o+ 1 1100 67 1.
1 0210 14 3470, % 1 0510 32 286, * 1 0810 50 2. * 1 1110 68 1.
1 0220 15 11228, * 1 0520 33 234, * 1 o820 51 2, * 1 1120 69 1.
1 0230 16 12235, % 1 0530 34 181, * 1 0830 52 1. 0+« 1 1130 70 1.
1 0240 17 7049, % 1 0540 35 150, * 1 0840 53 1.+
1 0250 18 3704, % 1 0550 36 135, * 1 0850 54 1.
* L * *

WRREEERNRNNRRE N RN R RN R AR RAREA R AR AR AR TR AR I RAARRNR R REAARRRANEEARERNAARRAAERRNRRRAINE AR RN R AR AREE AR kdk AR hhhkhhhdhkdhkkhkhhkhk ki

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 11.50-HR
12235. 2.50 (CFS) 1482, 777. 777. 777.
(INCHES) 6,823 6.852 6.852 6.852
(AC-FT) 735. 738. 738. 738.

CUMULATIVE AREA = 2.02 5Q MI

dedk ek Wk ik Rk ek Wk dededk Rk Wkl Wk Wk ek Wikte Wk deddle ki ke Rk ek dedkede dekedle e dedee ek ek ki ks Wk ek ko ek ek
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27 KK * c5780 *
* *
I vhe vt e e e Ve e e W de e e
Reservoir route at C578 (Dam 11).
29 KO OUTPUT CONTROL VARIABLES




IPRNT 1 FPRINT CONTROL
IPLOT 0 FPLOT CONTROL
QSCAL 0. EYDROGRAPH PLOT SCALE

HYDROGRAPE ROUTING DATA

30 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1812.29 INITIAL COKDITION
X 0.00 WORKING R AND D COEFFICIENT
31 sV STORAGE 0.0 2.8 16.4 41.5 84.4 133.0 154.3 171.0 187.4 205.0
223.0 242.0 261.4 282.0 302.0 324.0 345.9 370.0 394.2 419.8
33 SE ELEVATION 1779.20 1788.00 1794.00 1800.00 1806.00 1810,50 1812.00 1813.00 1814.00 1815.00

1816.00 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00

35 3Q DISCHARGE 0. 0. 0. 0. 0. 0. 466, 1551. 3042, 4877,
7027. 9474, 12207. 15311, 20684, 28115, 37025. 47226. 58617. 71134,
37 SE ELEVATION 1779.20 1788.00 1794.00 1800,00 1806.00 1810.50 1812.00 1813.00 1814.00 1815.00

1816.00 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00

ik

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 2.77 16.38 41,49 84.39 133.00 154.47 171.00 187.43 205,00
OUTFLOW 0.00 0.00 0.00 0.00 0.00 0.00 466.00 1551.00 3042.00 4877.00
ELEVATION 1779.20 1788.00 1794.00 1800.00 1806.00 1810.50 1812.00 1813.00 1814.00 1815.00

STORAGE 223.03 242,00 261.38 282.00 302.00 324.00 345,87 370.00 394.23 419.79
OUTFLOW 7027.00 9474,00 12207.00 15311.00 20684.00 28115.00 37025.00 47226.00 58617.00 71134.00
ELEVATION 1816.00 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00

#ik WARNING *%* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 12207. TO 71134,
THE ROUTED BYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

NIRRT NNN RN AR ANAN AN R AR RN R AN AR R AR RN RARNERARRR AR REA RS ARE TN RAARRRRTARRRRNENRARAR R AR AR ARk Ak h bk d kb hhhddddkkhid

HYDROGRAPH AT STATION C5780
PLAN 1, RATIO = 0.50

whe T e e 3k e e P b e o e e W e o e e e e ok e A vl e e e i e o e e s o e e ke Tk e e de A e e v e e ok e e e O e e i e e et vle s e e e ke e e de de sk e e e e e e i e ke e e die s de e e e ke e ke e e e e e e dke e dhe o e e ok o e e e e e ok i v e e e e e e e e e ke e e e

w "
DA MON ERMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE
* *
1 0000 1 781,  159.3 1812.3 * 1 0400 25 946.  161.8 1812.4 * 1 0800 49 18.  133.8 1810.6
1 0010 2 395.  151.2 1811.8 * 1 0410 26 886.  160.9 1812.4 * 1 0810 50 14,  133.6 1810.5
1 0020 3 296.  146.6 1811.5 % 1 0420 27 781,  159.3 1812.3 * 1 0820 51 11.  133.5 1810.5
1 0030 4 227.  143.5 1811.2 * 1 0430 28 633,  157.0 1812.2 % 1 0830 52 8.  133.4 1810.5
1 0040 5 182.  141.4 1811.1* 1 0440 29 498.  155.0 1812.0 * 1 0840 53 6.  133.3 1810.5
1 0050 6 154, 140.1 1811.0 * 1 0450 30 442,  153.4 1811.9 * 1 0850 54 5.  133.2 1810.5
1 0100 7 136.  139.3 1810.9 * 1 0500 31 412, 152,06 1811.8 % 1 0900 55 4, 133.2 1810.5
1 0120 8 128.  138.9 1810.9 * 1 0510 32 384,  150.7 1811.7 * 1 0910 56 3. 133.1 1810.5
1 0120 9 138.  139.3 1810.9 * 1 0520 33 351.  149.2 1811.6 * 1 0920 57 2. 133.1 1810.5
1 0130 10 168,  140.7 1811.0 * 1 0530 34 314,  147.5 1811.5 % 1 0930 58 2. 133.1 1810.5




0140
0150
0200
0210
0220
0230
0240
0250
0300
0310
0320
0330
0340
0350

L T = S S e e VN

11
12
13
14
15
16
17
18
19
20
21
22
23
24

210, 142.7 1811.2

253. 144.7 1811.3

291. 146.4 1811.4
1074, 163.7 1812.6
6119. 215.4 1815.6
11449, 256.0 1817.7
9668. 243.4 1817.1
5679. 211.7 1815.4
3401. 190.9 1814.2
2355. 179.9 1813.5
1776. 173.5 1813.2
1394. 168.6 1812.9
1161. 165.1 1812.6
1022. 162.9 1812.5

* * % % * % %X * * % % »

]

*

*

0540
0550
0600
0610
0620
0630
0640
0650
0700
0710
0720
0730
0740
0750

L I A L o T

275.
240,
212.
187.
163.
138.
114,
93,
75.
60.
48,
38.
30,
23.

145.7
144.1
142.7
141.6
140.5
139.4
138.3
137.3
136.5
135.8
135.2
134.7
134.4
134.1

1811.
1811.
1811,
1811.
1811.
1810.
1810,
1810.
1810.
1810.
1810.
i810.
1810.
1810.
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*f % * * »

* % % %

* * * * =»

»
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0940
0950
1000
1010
1020
1830
1040
1050
1100
1110
1120
1130

59
60
61
62

64
65
66
67
68
69
70

i i I T O T I

133.1
133.1
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0
133.0

1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
1810.5
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PEAK FLOW
(CFS)
11449,

PEAK STORAGE
(AC-FT)
256.

PEAK STAGE
(FEET)
1817.72

TIME
(HR)
2.50

TIME
(BR)
2.50

TIME
(HR)
2.50

6-HR

(CFS) 1509.
(INCHES) 6.947
(AC~FT) 748.

6~HR
162.

6-HR
1812.38

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
72-HR

24-HR
804,
7.095
764,

804,
7.095
764.

MAXIMUM AVERAGE STORAGE
72-HR

24-HR
149,

149,

MAXIMUM AVERAGE STAGE
72-HR

24-HR
1811.54

2.02 SQ MI

1811.54

11.50-HR
804.
7.095
764.

11.50-HR
149,

11.50-HR
1811.54




PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAK-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
0.50

HYDROGRAPH AT C578I 2.02 1 FLOW 12235.
TIME 2.50

ROUTED TO C5780 2.02 1 FLOW 11449,
TIME 2.50

** PEAK STAGES IR FEET **
1 STAGE 1817.72
TIME 2.50

w#*% NORMAL END OF HEC~1 %ww*




APPENDIX K
HEC-1 output for Hesperus Wash Dam
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*
FLOOD BYDROGRAPH PACKAGE (HEC-1) *

MAY 1991 *
VERSION 4.0.1E

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERIKG CENTER
609 SECOND STREET
DAVIS, CALIFORKIA 95616

RUN DATE 12/28/95 TIME 09:03:36 (916) 551-1748

* * * 2 ¥ * %

* * % %

Brde e e e e okt ode gl e o e e o e e ok e e ke e e e e de e e e de e de e e e ok

X X 0000 XX X
X X X X X XX
X X X X X
0000 XXHY X X X
X X X X X
X X X X X X
X X XXOXXXX — XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECI1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CBANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSIOK
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




LINE

s~ W N e

N W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
as
36
37
38
39
40
41
42
43
44
45
46
47
48
49

HEC-1 INPUT

ID....... l....... b DY J0 - PO - D SN R PSS L
ID Project Name: Fountain Hills Dam Break Analysis
D Project No.: No. 83 File Name: DAM36-PM.IH1
ID PMF Analysis for Besperus Wash Dam (No. 36) Date: 09/12/95
ID Based on PMP Computation ’
*
IT 10 80
I0 5
IN 15
*DIAGRAM
w

205A

5

MR RPERPEEREERREEREERBERER

BRERRERREEREZBEREBEER

Sub-Basin  205A

The Clark Unit Bydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1,00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.870 miles, S= 378 feet/mile, Kb> 14

0.118
0.1 0.1 0.1 0.1 0.175 0.175 0.175 0.175 7.7 1.8
0.7 0.7 0.425 0,425 0.425 0.425 0,175 0.175 0.175 0.175
0.075 0.075 0.075 0.075
0.25 0 4.35 0.40 35.00
0.350 0.350
0 3 5 8 12 20 43 75 90 96
100
205B

Sub-Basin 205B

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.759 miles, 5= 129 feet/mile, Kb= .14

PAGE 1




LINE

50
51
52
53
54
55

56
57
58
59

60
61
62
63
64
65
66
67

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

90
91
92

*BEBBHR

*REBBRERBH

S S G P BERRRRRERREREEDEREREER

* o
>

2R

HEC-1 INPUT

0.211
0.25 0 4.35 0.40 35.00

0.508 0.340

100

c528
5
Hydrograph coambine 205A + 205B at C528
2

528530
5

Normal depth channel route from C528 to C530

Source: Hydrology Field Reconnaissance
1 FLOW -1
0.060 ©0.043 0.060 25%94.0 0.0709
1000.0 1018.0 1031.0 1042.0 1052.0 1066.0
96.3 92.2 89.9 85.9 85.7 91.5

205C
Sub-Basin 205C

1093
91

43

.0
.2

The Clark Unit Bydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

75

1107.0
96.3

90

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No. 1.00

An areal rainfall reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN S5~-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60
.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03

L= 0.618 miles, S= 331 feet/mile, Kb= .15

0.059
0.25 0 4,35 0.41 35.00
0.308 0,343
0 3 5 8 12 20
100
C530R

43

75

Hydrograph combine 528530 + 205C at C530 right branch

2

90

65 70 75 80 85 90
.01 .01 .01 ,01 .01 .01

96

96

PAGE




LINE

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

111
112

114

115
116

136

137
138
139

TS S SGYEERRERREREEREEREER

rEFGE P REREEEEEERBEREBREERA

B R

* ®

HEC-1 INPUT : PAGE
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205D
Sub-Basin 205D

The Clark Unit Bydrograph is used for this basin.
The Natural time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.996

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 (A4 .44 .13 .09 .08 .04 .04 .03 .03 .03 ,03 .01 .01 .01 .01 .01 .01

L= 1.020 miles, S= 361 feet/mile, Kb= .13

0.319
0.25 0 4.35 0.40 35.00
0.379 0.246
[ 3 5 8 12 20 43 75 90 96
100
205E

Sub-Basin  205E

The Clark Unit Hydrograph is used for this basin.
The Natural time-~area relation is used for this basin.
Time of Concentration is for 100-year flood,

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern Ko. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B0 B85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 1.357 miles, S= 358 feet/mile, Kb= .14

0.218
0.25 0 4.35 0.40 35.00
0.488 0.508
0 3 5 8 12 20 43 75 90 96
100
€529
Hydrograph combine 205D + 205E at C529
2

* * NOTE: 529530 too short to routs




LINE

140
141
142

144
145
146
147
148
149
150
151

156
157
158
159
160
161
162

164
165
166
167
168
169
170

172
173

S EGEFEREREEEERBERBERERER

*ERBBRERBR

(=]
»

*

HEC-1 INPUT PAGE
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Hydrograph combine €529 + C530R at C530
2

530531
5
Normal depth channel route from C530 to C531
Source: Hydrology Field Reconnaissance
1 FLOW -1
0.060 0.059 0.060 2426.0 0.0404
1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

205F
Sub-Basin 205F

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.45 44 .44 (13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.786 miles, S= 326 feet/mile, Kb= .14

0.25 0 4,35 0.41 35.00

C531
5
Hydrograph combine 530531 + 205F at C531
2

531532
5
Normal depth channel route from C531 to C532
Source: Hydrology Field Reconnaissance
1 FLOW -1
0.060 0.065 0.060 3391.0 0.0463
1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0
98.8 93.8 89.1 86.4 86.5 89.1 91.0 97.6



LINE

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

208
209
210

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

*BER *FFGGRPREEEREERREEEEEEEHR

*F S ERFPRRERERRERERRERERBRER

HEC-1 INPUT PAGE

205G
Sub-Basin 205G

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin,
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No, 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5~MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.45 .44 .44 .13 .09 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 ,01 .01 .01

L= 0.924 miles, S= 338 feet/mile, Kb= .13

0.185 ‘
0.24 0 4.50 0.40 31.23

0.367 0.298

100

C532L
Hydrograph combine 531532 + 205G at C532 left branch

2

205H
Sub-Basin 20SH

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

45 .44 .44 .13 .09 .08 .04 .03 .03 .03 .03 ,03 .01 .01 .01 .01 .01 .01

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
0.24 0 4.50 0,39 31.55
0.513 0.514%
0 3 5 8 12 20 43 75 90 96
100



LINE

233
234
235
236

237
238
239
240
241
242
243
244

245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

267
268
269
270

271
272
273
274
275
276
277
278

SEFYFRBEEEERERBRBRERER

ID..

KK
KO
KM

BC
*

KK

*EREBBEB

(=4
>

*

KO

HC

RBBEREBR

RY

Cc532
5

HEC-1 INPUT

Bydrograph combine C532L + 205H at C532

2

532533
5

Normal depth channel route from C532 to C533

Source: Hydrology Field Reconnaissance

1 FLOW
0.060 0.045
1000.0 1020.0
98.0 89.4
2051

-1
0.060
1030.0
88.1

Sub-~Basin 2051

1555.0 0.0283

1048.0 1065.0 1077.0 1092.0 1119.0

85.6 85.9

92.2

93.8 97.0

The Clark Unit Bydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:

6-Hour Rainfall, Pattern No.
An areal rainfall reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
44,44 .43 .13 .09 .08 .03 .03 .03 .01 .01 .01 .00 .00 .00 .00 .00

L=  1.487 miles, S=

0.354
0.20 0
0.458 0.386

100

€533
5

5.20

0.28 15.18

20

Hydrograph combine 532533 + 205I at C533

2

533534
5

Rormal depth channel route from C533 to C534

Source: Hydrology Field Reconnaissance

1 FLOW
0.060 0.046
1000.0 1010.0
97.8 93.7

-1
0.060
1060.0
94.7

7145.0 0.0241

1073.0 1160.0 1181.0

50.8 89.9

92.4

326 feet/mile, Kb= .11

43 75

1223.0 1237.0
94.0 96.8

O S S N R IR TR YL TR RN AT TR FUTAS N

.00

90

v 10

96

PAGE




LINE

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

301
302
303

304
305
306

313
314
315
316
317

319
320
321
322
323
324
325

S G GFERRREEEEERREBEEERERR

*
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HEC-1 INPUT PAGE
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2057
Sub-Basin 205J

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MIRUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.44 .43 .42 ,12 .08 .06 .03 .02 .02 .00 .00 .00 .00 .00 .00 .00 .GO .00

L= 1.633 miles, S= 243 feet/mile, Kb= .08

0.369
0.21 ] 4.90 0.30 3,48

0.450 0.398
g 3 5 8 12 20 43 75 90 96

100

C534R
Hydrograph combine 533534 + 205J at C534 right branch

2

205K

~Sub-Basin 205K

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-~Hour Rainfall, Pattern No. 1.00
An areal rainfall reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .08 .03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 1.772 miles, S= 249 feest/mile, Kb= .10

0.245
0.16 0 5.60 0.22 1.54
0.546 0.665
0 3 5 8 12 20 43 75 90 96
100




LINE

326
327
328
329

330

332
333
334
335
336
337

338
339
340
341

343
344
345

347

355
356
357
358
359

360
361
362

364
365
366

368
369

371

*BEBR

TFFEEPPRREPEREEREREREEEER *EREBEBBEBR

*BEBR

BERBR

RY

HEC-1 INPUT PAGE
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C534
5
Bydrograph combine C534R + 205K at C534
2
534535
5
Normal depth channel route from C534 to C535
Source: Hydrology Field Reconnaissance
1 FLOW -1
0.065 0.046 0.065 2037,0 0.0221
1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0
57.1 93.4 91.6 89.6 86.9 90.8 92.2 92.3

205L
Sub-Basin 205L

The Clark Unit Bydrograph i{s used for this basin.
The Natural time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No., 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5~-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
L4443 .42 .12 .08 .06 .02 .02 .02 .00 .00 .00 .00 .00 .00 .00 ,00 .00

L= 0.701 miles, S= 284 feet/mile, Kb>= .09

C535
5
Bydrograph combine 534535 + 205L at C535
2

535536
5
Normal depth channel route from C535 to C536
Source: HEC-2 Cross Section: HE 3.275
1 FLOW -1
0.075 0.050 0,075 2975.0 0.0236
9852.8 9871.5 9957.7 10000.0 10015.6 10052.4 10142.4 10183.6
1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6




LINE

372
373
374
375
376
377
378
379
380
3gl
382
383
384
385
386
387
388

390
391
392
393

394
395
396

397
398
399

401
402
403
404

410
411
412
413
414
415
416
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HEC-1 INPUT PAGE

2054
Sub~Basin 205M

The Clark Unit Bydrograph is used for this basin,
The Urban time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern Ro. 1.00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.46 .46 .46 .15 .12 .11 .05 .05 .04 .02 .02 ,02 .01 .01 .01 .01 .01 .01

L= 0.839 miles, S= 230 feet/mile, Kb= .05

0.139
0.15 1] 5.40 0.22 22.35

0.213 0.178
4] 5 16 30 65 77 84 90 94 97

100

C536R
Hydrograph combine 535536 + 2034 at C536 right branch

2

205N )
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The BEC-1 time-area relation is used for this basin.
Time of Concentration is for 100-year flood.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1,00
An areal rainfall reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IK 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.45 (44 .44 .13 .09 .08 ,03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 1,183 miles, S= 245 feet/mile, Kb= .10
0.156

0.15 0 5.70 0.21 0.80
0.413  0.457




LINE

417
418
419
420

421

BEC-1 INPUT
Ib.......1..... 20, R JRRRN L YDA JOE N - T e : N e L
KK C5361
KM Hydrograph combine C536R + 205N at C536I
X0 1
HC 2
*
" *

w

2z

* 5361 is the total flow in Hesperus Wash upstream of Dam 36

*

PAGE 10




INPUT
LINE

NO.

34

56

60

68

90

93

115

137

140

152

174

178

186

208

233

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

205A

528530

530531

531532

2058

205C

205D

205F

205G

205H

(-~->) DIVERSIOKR OR PUMP FLOW

(<---) RETURN OF DIVERTED OR FUMPED FLOW

205E




v
v
237 532533
245 . 2051
267 C533........000s
v
v
271 533534
279 . 205J
301 CS534R............
304 . 205K
326 C534..........0
v
v
330 534535
338 . 205L
360 C535.......c0unn
v
v
364 535536
372 . 205M
394 C536R............
397 . 205N
417 C536X............

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0.1E * * 609 SECOND STREET
* * * DAVIS, CALIFORNIA 95616
* RUN DATE 12/28/95 TIME 09:03:36 = * (916) 551-1748

* *

*
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Project Name: Fountain Hills Dam Break Analysis
Project No.: No. 83 File Name: DAM36-PM. IH1

PMF Analysis for Hesperus Wash Dam (No. 36) Date: 09/12/95
Based on PMP Computation

6 IO OUTPUT CONTROL VARIABLES
IPRNT 5 FRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 10 MINUTES IN COMPUTATION IRTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 80 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1310 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE  13.17 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  IRCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
9 KO OUTPUT CONTROL VARIABLES
IFRNT 5 FPRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
57 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
61 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE




141

145

175

179

234

238

268

272

327

331

361

365

KO

KO

KO

KO

KO

Ko

KO

KO

Ko

KO

KO

KO

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRRT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IFRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL
IFRKRT
IPLOT
QSCAL

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
5

VARIABLES
5
0
0.

VARIABLES
5
1]
0.

VARIABLES
5
0
0.

VARIABLES
5
0
0.

VARIABLES
5
0
0.

VARIABLES
5
0
0.

VARTABLES
5
0
0.

VARIABLES
5
0
0.

VARIABLES
5
v}
0.

VARIABLES
5
0
0.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CORTROL
HYDROGRAPE PLOT

PRINT CONTROL
PLOT CONTROL
BYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH FPLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAFPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

FRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT

SCALE

SCALE

SCALE

SCALE

SCALE

SCALE

SCALE

SCALE

SCALE

SCALE
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L2 2323222222 24
- *
417 KK » €5361 w
* »
e e ke dod e dededede ke
419 KO OUTPUT CONTROL VARIABLES
IFRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
420 HC HYDROGRAFH COMBINATION
1coMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

ek
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HYDROGRAPH AT STATION C5361
SUM OF 2 HYDROGRAPHS
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* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON ERMN ORD FLOW

* * *
1 gooo 1 0. * 1 0320 21 10997. * 1 0640 41 259, * 1 1000 61 8.
1 0010 2 2, * 1 0330 22 8769, * 1 0650 42 212, % 1 1010 62 7,
1 0020 3 6. * 1 0340 23 7085. * 1 0700 43 70, * 1 1020 63 6.
1 0030 4 11, * 1 0350 24 5793. * 1 0710 44 137, % 1 1030 64 5.
1 0040 5 21, o+ 1 0400 25 4898, * 1 0720 45 16, * 1 1040 65 5.
1 0050 6 32, * 1 0410 26 8155. * 1 0730 46 95, * 1 1050 66 4,
1 o100 7 45, * 1 0420 27 s, o+ 1 0740 47 79. * 1 1100 67 4.
1 0110 8 74, % 1 0430 28 316, o+ 1 0750 48 66. * 1 1110 68 3.
1 0120 9 131, % 1 0440 29 2649, * 1 0800 49 55, % 1 1120 69 3,
1 0130 10 196, * 1 0450 30 2216. * 1 0810 50 46, % 1 1130 70 2.
1 0140 11 279, * 1 6500 31 1825. * 1 0820 51 38, * 1 1140 71 2.
1 0150 12 7z, o+ 1 0510 32 1487, * 1 0830 52 3. * 1 1150 72 2,
1 0200 13 475, * 1 0520 33 1246, * 1 0840 53 28, * 1 1200 73 1.
1 0210 14 1796, * 1 0530 34 044, * 1 0850 54 23, + 1 1210 74 1.
1 0220 15 4523, * 1 0540 35 865. ~ 1 0900 55 20, * 1 1220 75 1.
1 0230 16 8686, * 1 0550 36 712. % 1 0916 56 7. * 1 1230 76 1.
1 0240 17 16041, * 1 0600 37 578, * 1 0920 57 4, * 1 1240 77 1.
1 0250 18 19804, * 1 0610 38 469, * 1 0930 58 12, % 1 1250 78 1,
1 0300 19  17867. * 1 0620 39 arg. * 1 0940 59 0. * 1 1300 79 1.
1 0310 20 14082, * 1 0630 40 311, 1 0950 60 9. *» 1 1310 80 1.

* * *

AIARNRRAWRARKA R NN A AE R MR Rk h kel bbb wkh kb khhhbhkkhhkbhkhhbkhdkhhkhkhdhbhblhkhkhhhkikhhidhdiodhhhiidh i i hh bk ikhihrr ik itk kkik

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-BR 13,.17-HR
19804, 2.83 (CFS) 4090, 1875. 1875. 1875.
(INCHES) 13,053 13.134 13.134 13,134
(AC-FT) 2028. 2041, 2041. 2041,
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CUMULATIVE AREA =



OPERATION

HYDROGRAPH

HYDROGRAFH

2 COMBIRED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAFH

2 COMBINED

2 COMBINED

ROUTED TO

HYDROGRAFH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAFH

2 COMBINED

HYDROGRAFPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

205A

205B

c528

528530

205C

C330R

205D

205E

C529

C530

530531

205F

C531

531532

2056

C532L

205H

C532

532533

2051

C533

533534

205J

C534R

205K

C534

PEAK
FLOW

1000.

1774,

2729.

2757.

510,

3223.

3238,

1493,

4453,

7589.

7783,

1583,

9187,

9360,

1705,

10942.

1753.

12696.

12674.

2810.

15484,

14154,

2874,

16528,

1391,

17919.

FLOW IN CUBIC FEET PER SECOND

RUKOFF SUMMARY

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

2.50

2.67

2.67

2.50

2,67

2.50

2.67

2.50

2.67

2.50

2.67

2.67

2.50

2,67

2.67

2.67

2.67

2.67

2.67

2.83

2.67

2.83

2.83

2.83

6-HOUR

167.

298,

464,

464,

83.

547,

451,

307.

758,

1305.

1305.

227.

1532.

1531,

259.

1790.

367.

2156.

2156.

500.

2657,

2650.

510.

3159.

348,

3507,

76.

136.

212.

212.

38.

250.

206.

140.

346.

596.

596.

104.

700.

700.

118.

8ls.

168.

986.

986.

228,

1215.

1214,

233,

1447,

159,

1607.

AVERAGE FLOW FOR MAXIMUM PERIOD

24-BOUR 72-HOUR

76.

136.

212.

212.

38.

250,

206,

140,

346,

596.

596.

104.

700,

700.

118.

818,

168.

986.

986,

228,

1215.

1214,

233.

1447,

159.

1607.

BASIN
AREA

1.

1.

2,

.12

.21

.33

.33

.06

.39

.32

.22

.54

.93

.93

.16

.09

.09

.19

.27

.26

.53

.53

.35

89

89

.37

25

.25

.50

MAXIMUM
STAGE

91.22

93.11

96.46

96.34

96.71

TIME OF
MAX STAGE

2,67

2.67

2.83




ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

RQUTED TQ

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

534535

205L

C535

535536

205M

C536R

205N

C5361

#%*% NORMAL END OF HEC-1 %%

18064 .

1233.

18579.

18441,

1688.

18894.

1092.

19804.

2.83

2.50

2.83

2.83

2.67

3507.

163.

3669.

3669.

202.

3868.

223.

4090,

1607,

74.

1681.

1681,

92.

1773.

1875.

1607.
74,
1681,
1681,
92.
1773.
102.

1875.

.50

.12

.62

.62

.14

.76

.16

.91

96.05

1910.07

2.83

2.83
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*
U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ERGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

* * %

*

* RUN DATE 12/28/95 TIME 08:49:22

¥

* ® * * % * »
* * * * * %2 ¥

Tevedr vk de et ek e v ve e b e e de e e de e de e e e e de e e e e W e e b add a2 e g a i dad sl it T YTt

X X X000 XXX X
X X X X X XX
X X X X X
XXX XXXX X XXX X
X X X X X
X X X X X X
X X XXXXXXX XXX XX

THIS FROGRAM REPLACES ALL FREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF ~AMSKK~ ON RM-CARD WAS CHANGED WITHE REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENRT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHEM




LINE

W@ NN e

-
- o

12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
3s
36
37
38
39
40
41

ID....... 1....... 2.
D

0

ID

ID

ID

D

D

Ip

D

D

pay]

*DIAGRAM

IT 10 ]
I0 1

JR FLOW 0.50
IN 10

*

KK C536I

KM

KM

KO 1

BA 2.91

QI 0 2
QI 279 a7z
QI 10997 8769
QI 1825 1487
QI 259 212
QI 38 33
QI 8 7
QI 2

*

KK C5360

KM

Ko 1

RS 1 ELEV
sV 0.00 3.96
SV 346.95 374.00
SE 1852.1 1862.0
SE 1892.0 1893.0
SQ 0 0
SQ 2752 4573
SE 1852.1 1862.0
SE 1892.0 1893.0
2z

FOUNTAIN HILLS DAM BREAK ANALYSIS
RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS.

HEC-1 INPUT

DAM 36 - HESPERUS DAM

e e e e e e vhe e e e e sy e e e e vie o e e vl dhe o iy ke e i e e e e dhe e e e e e e e e e e e e o ke vie e vl e vl e e vl e e e e e ke e e de o

Analytical Considerations:
(a) Principal Spillway is clogged.

hdkkhkhidhktekddkhih kb kkkkdbkkikhkhhbkhkrbhddhbhikddkddkiiikkiokir

(b) Initial Condition is the higher between 100-year flood and

Spillway crest elevation.
(c¢) Input is 10-minute incremental PMF to generate 50 per cent

PMF and routed hydrographs.

70

DAM INFLOWS FROM PMF ANALYSIS (DAM36-PM.IE1l)

Inflows to Dam 36 (Hesperus Dam)

475
7085
1246

170

28

11
1796
5793
1044

137

23

21
4523
4898

865
114
20

Reservoir route at C536 (Dam 36).

1889.0
35.94
401.26
1870.0
1894.0
0

6723
1870.0
18%94.0

87.09
431.00
1876.0
1895.0

0

9921
1876.0
1895.0

132.22
461.36
1880.0
1896.0
0
16583
1880.0
1896.0

32
B686
4155

712

95

17

1B6.43
494.00
1884.0
1897.0
0
25417
1884.0
1897.0

45
16041
3sll
578
79

14

254,82
525.67
1888.0
1898.0
0
35910
1888.0
1898.0

74
19804
3116

66
12

276.00
559.13
1889.0
1899.0
0
47818
1889.0
1899.0

131
17867
2649
378
55

10

298.02
593.53
1890.0
1900.0
330
60990
1890.0
1900.0

File Name: DAM36-RT.IH1

196
14082
2216
311
46

322.00
629.19
1891.0
1901.0
1303
75321
1891.0
1901.0

PAGE 1




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<-~-) RETURK OF DIVERTED OR PUMPED FLOW
16 C5361
v
v
29 C5360

(**¥%) RUNOFF ALSO COMPUTED AT THIS LOCATION
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W*

#  FLOOD HYDROGRAPH PACKAGE
* MAY 1991

* VERSION 4.0.1E

*

# RUN DATE 12/28/95 TIME 08:49:22

¥

KEERNARIRRARERNR A Ak ddkhkhhhkhhhkhkhkhhhhk

13 10 QUTPUT CONTROL VARIABLES

IFRNT 1 FPRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAFH TIME DATA

NMIN 10 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTIRG TIME

NQ 70 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTIME 1130 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.17 HOURS
TOTAL TIME BASE 11,50 HOURS

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF RUNOFF
0.50

FRAAAANARENRRRANAR AN &b b Ao hede A ke ok ok

*

* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616
*
*

(HEC-1)

(916) 551-1748

* 2 * * * * »

TRk NRRARERRRARAR IRk dhhhkdkdokkhkhkkk

FOUNTAIN BILLS DAM BREAK ANALYSIS

RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM36-RT,IH1

DAM 36 - HESPERUS DAM

W dedede e e R AW ke de e W e e e ke A e de e et e e e de e e e e e v ke e dke e o e e e e ke e e e e de ke e e vie de e

Analytical Considerations:

(a) Principal Spillway is clogged.

(b) Initial Condition is the higher between 100-year flood and
Spillway crest elevation.

(c) Input is 10-minute incremental PMF to generate 50 per cent

PMF and routed hydrographs.
Yede s e de e e de e e e e e e e e e e e e e ek ok e e e e R R e ek ek e ek ke e e e e e

SQUARE MILES
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* *
16 KK * C5361 *
* *
e dedede e e el ke Ak e
DAM INFLOWS FROM PMF ANALYSIS (DAM36-PM.IH1)
Inflows to Dam 36 (Hesperus Dam)

19 XO OUTPUT CONTROL VARIABLES
IPRNT 1 FPRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

15 IN TIME DATA FOR INPUT TIME SERIES
TXMIN 10 TIME INTERVAL IR MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

20 BA SUBBASIN CHARACTERISTICS
TAREA 2.91 SUBBASIN AREA

weded

HYDROGRAPR AT STATION C5361

B AR A RN R R R e e e R T R A e ke o e R e Ak e A e ek R T A R B e o e T ke A ey e e ek e e e ke e e ek ok e ke e e e e
* - *

DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW DA MOR HRMN ORD FLOW DA MON HRMN ORD FLOW
0900 55 20.
0910 56 17.
0920 57 14,
0930 58 12,
0940 59
0950 60
1000 61
1010 62
1020 63
1030 64
1040 65
1050 66
1100 67
1110 68
1120 69
1130 70

0000 0300 19 17867. 0600 37 578.

0010
0020
0030
0040
0050
0100
0110
0120
0130
0140
0150
0200
0210
0220
0230
0240
0250

0310 20 14082. 0610 38 469 .

0320 21 10997. 0620 39 378.

11. 0330 22 8769. 0630 40 311.
21.
3z.
45.
74,

131. *
196. *
279, *
372. *
475. *
1796. w
4523. hd
8686. *
16041. *

19804 . *

[
<
.

0340 23 7085. 0640 41 259.

o
N
* ¥ % ¥ ¥ * *

0350 24 5793. 0650 42 212,

0700 43 170.

*

0400 25 4898,
0710 44 137.

*
*
*
*
*
*
*
*
*
*
0720 45 114, *
*
*
*
*
*
*
*
*
*
*

*

0410 26 4155,

*
*
*
*
*
*
*
*
*
»
0420 27 3611, *
*
*
*
*
W
*
*
*
*
*

W W N W N e

0730 46 95.
0740 47 79.
0750 48 66,
0800 49 55.
0810 50 46.
0820 51 38.
0830 52 33.
0840 53 28,
0850 54 23,

0430 28 311s.
0440 29 2649,
0450 30 2216.
0500 31 1825,
0510 32 1487,
0520 33 1246.
0530 34 1044,
0540 35 865,
0550 36 712,

L
W N e O

o
(%)
L I R R N T T T T S S S P

N W W s NN @ W

[
-3

| d
~
L R T T = T T R & Sy P I
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e I R e e T o S S Y
[y
©
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW
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(CFS) (HR) 6-HR 24-HR 72-HR 11.50-HR
19804, 2.83 (CFS) 4090. 2147. 2147, 2147.
(INCHES) 13.066 13.147 13.147 13.147
(AC-FT) 2028, 2040. 2040. 2040,

CUMULATIVE AREA = 2.91 5Q MI

AR AARN IR RN AR NN AR RN AR AN AR R AN RN N AR AR AR AN AR RN AR AR TR AR AT A AN R AR AR AR AR AN AR AR RN R AR AT R A AR R R AR R R h ek h bk

HYDROGRAPH AT STATION C5361
PLAN 1, RATIO = 0.50

P s e R I Il i e e i s et d e e i e a il a2 222 2 T2 2 222 g g s e ey

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0000 1 0. * 1 0300 19 8934, * 1 0600 37 289, ~ 1 0900 55 10.
1 o010 2 1. 1 0310 20 70641, + 1 0610 38 235, * 1 0910 56 9.
1 0020 3 3. o« 1 0320 21 5499, % 1 0620 39 189, * 1 0920 57 7.
1 0030 4 6, * 1 0330 22 4385, * 1 0630 40 156. * 1 0930 58 6.
1 0040 5 i, o« 1 0340 23 353, * 1 0640 41 130, * 1 0940 59 5.
1 0050 6 16, * 1 0350 24 2897. * 1 0650 42 106. * 1 0950 60 5.
1 0100 7 23. * 1 0400 25 2449, * 1 0700 43 85. - 1 1000 61 4.
1 0110 8 37. ¥ 1 0410 26 2078. * 1 0710 44 69. * 1 1010 62 4,
1 0120 9 66. * 1 0420 27 1806. * 1 0720 45 57. * 1 1020 63 3.
1 0130 10 98, * 1 0430 28 1558. * 1 0730 46 48. * 1 1030 64 3.
1 0140 11 140, * 1 0440 29 1325. * 1 0740 47 0. * 1 1040 65 3.
1 0150 12 186. * 1 0450 30 1208, * 1 0750 48 33. * 1 1050 66 2.
1 0200 13 238. * 1 0500 31 913, * 1 0800 49 28 * 1 1100 67 2.
1 0210 14 898, * 1 0510 32 744, % 1 0810 50 23. * 1 1110 68 2.
1 0220 15 2262. * 1 0520 33 623, * 1 0820 51 19. * 1 1120 69 2.
1 0230 16 4343, * 1 0530 34 522, % 1 0830 52 7.+ 1 1130 70 1.
1 0240 17 8021. * 1 0540 3s 433, * 1 0840 53 14, *
1 0250 i8 9902. * 1 0550 36 356. * 1 0850 54 12. *
* * *

L e e 2 2 2 e d a2 d a2 a2 d a2t B e et d et el it T L 2 T 2 T 2 2 2 T T 2 A I Sty

PEAK FLOW TIME MAXTIMUM AVERAGE FLOW
(CFS) (HR) 6~HR 24-HR 72-HR 11.50-HR
9902. 2.83 (CFS) 2045, 1073, 1073. 1073,
(INCHES) 6.533 6.573 6.573 6.573
(AC-FI) 1014. 1020. 1020, 1020.

CUMULATIVE AREA = 2.91 5Q MI

KAk RAK kkk hdkd hdk khkdh ek Ak kkd kkdk Akd kokdk dekde ek kbl ke dekde Rkde dedvde Wikl ke devie Wl bk dekede ek Rkt ek ek kR hkd kel

e v ke e kvl ke e ol et ke W
" *
29 KK * C5360 *
* *
AAAXARRARNRAdd
Reservoir route at C536 (Dam 36).
31 KO OUTPUT CONTROL VARIABLES




IPRNT
IPLOT
QSCAL

Q

PRINT CONTROL
PLOT COKRTROL

0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

0.00 WORKING R AND D COEFFICIENT

35.9
401.3

1870.00
1894.00

0.
6723,

1870.00
1894.00

87.1
431.0

1876.00
1895.00

0.
9921.

1876.00
1895.00

wkk

132.2
461.4

1880.00
1896.00

0,
16583,

1880.00
1896.00

186.4
494.0

1884 .00
1897 .00

0.
25417.

1884.00
1897.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

87.
0.

09
00

32 RS STORAGE ROUTING
NSTPS
ITYP
RSVRIC 1889.00 INITIAL CORDITION
X
33 sv STORAGE 0.0 4.0
347.0 374.0
35 SE ELEVATION 1852.10 1862.00
1892.00 1893.00
37 SQ DISCHARGE 0. 0.
2752, 4573.
39 SE ELEVATION 1852.10 1862.00
1892.00 1893.00
STORAGE 0.00 3.96 35.94
OUTFLOW 0.00 0.00 0.00

ELEVATION 1852.10

STORAGE 346.95
OUTFLOW 2752.00
ELEVATIOR 1892.00

##% WARNING *** MODIFIED PULS ROUTING
THE ROUTED HYDROGRAPH
THIS CAN BE CORRECTED

1

4
1

862.00 1870.00

374.00 401.26
573.00 6723.00
893,00 1894.00

1876,

431,
9921,
1895,

00

00
00
00

132,
0.
1880.

461.
16583.
1896.

22
00
00

36
00
00

186.43
0.00
1884.00

494,00
2541700
1897.00

254.82
0.00
1888.00

525.67
35910.00
1898.00

MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN
SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS,
BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH,)

254.8
525.7

1888.00
1898.00

0.
35910.

1888.00
1898.00

276.00
0.00
1889.00

559.13

47818.00
1899.00

9921. TO

276.0
559.1

1889.00
1899.00

0.
47818.

1889.00
1899.00

298.
330.
1890.

593.

60990.
1900.

75321

02
00
00

55

00
00

298.0
593.5

1890.00
1900.00

330.
60990.

1890.00
1900.00

322.00
1303.00
1891.00

629.19
75321.00
1901.00

322.0
629.2

1891.00
1901,00

1303.
75321,

1891.00
1901.00
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PLAN 1,

HYDROGRAPH AT STATION
RATIO =

C5360

0.50
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DA MON HRMN ORD OQUTFLOW STORAGE

1 0000 1 0.
1 0010 2 0.
1 0020 3 0.
1 0030 4 1.
1 0040 5 2.
1 0050 6 4,
1 0100 7 7.
1 0110 8 11.
1 0120 9 19.
1 0130 10 31.

276.
276.
276.
276.
276.
276.
276.
276.
277.
278.

C W o w w0 o ©

w

STAGE * DA MON HRMN ORD OUTFLOW STORAGE

*
1889.0
1889.0
1889.0
1889.0
1889.0
1889.0
1889.0
1889.0
1889.1
1889.1

* *

* % ® * * % % ¥
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0400
0410
0420
0430
0440
0450
0500
0510
0520
0530

25
26
27
28
29
30
31
32
33
34

3034
2566
2209
1908
1641
1398
1206
1041

885.

748

351.1
343.7
337.6
332.4
327.8
323.6
319.6
315.5
311.7
308.3

*

STAGE * DA MON HRMN ORD OUTFLOW STORAGE STA

*
1892.2
1891.9
1891.6
1891.4
1891.2
1891.1
1890.9
1890.7
1890.6
1890.4

* * ¥ + * * % * * *
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0800
0810
0820
0830
0840
0850
0900
6910
0920
0930

49
50
51
52
53
S4
55
56
57
58

92. 282.
80. 281.
69. 280,
59. 279.
51. 279.
44, 278,
3s. 278,
3a. 278.
28. 277.
24. 277.

1 1889
3 1889
6 1889
9 1889
4 1889
9 1889
5 1889
2 1889
8 1889
6 1889




0140
0150
0200
0210
0220
0230
0240
0250
0300
0310
0320
0330
0340
0350
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PEAK FLOW
(CFS)
9182,

PEAK STORAGE
(AC-FT)
424,

PEAK STAGE
(FEET)
1894.77

11
12
13
14
15
16
17
18
19
20
21
22
23
24

TIME
(BR)
3.00

TIME
(HR)
3.00

TIME
(HR)
3.00

47. 279.

69. 280.

96. 282,
184, 288,
599. 304,
1926. 33z.
4533. 373.
7838. 411
9182. 424,
8165. Al4,
6582, 399.
5427. 384,
b414. 371.
3657. 360,

(CFS)
(INCHES)
(AC-FT}

1
6
4§
3
6
7
&
.6
1
7
5
8
6
&

1889.1
1889.2
1889.3
1889.6
1890.3
1891.4
1893.0
1894.3
1894.8
1894.5
18%3.9
1893.4
1892.9
1892.5

6-HR
2034,
6.498
1008.

6-HR
326.

6-HR

1891.07

CUMULATIVE AREA =

* * * * # * % * % * ¥ = * »

*

1 0540 35 630.
1 0550 36 527.
1 0600 37 438.
1 0610 38 361.
1 0620 39 315.
1 0630 40 289,
1 0640 41 261.
1 0650 42 234,
1 0700 43 208.
1 0710 &4 184,
1 0720 45 161.
1 0730 46 141,
1 0740 47 123.
)3 0750 48 106.

MAXIMUM AVERAGE FLOW

24-HR 72-HR
1073, 1073,
6.572 6.572
1020, 1020.

MAXIMUM AVERAGE STORAGE
24-HR 72-HR
303. 303,

MAXIMUM AVERAGE STAGE

24-HR 72-HR
1890.12 1890.12
2.91 SQ MI

305.4
302.9
300.7
298.8
297.0
295.3
293.4
291.6
28%.9
288.3
286.8
285.4
284.2
283.1

11.50-HR
1073.
6.572
1020.

11.50-HR
303.

11,50-HR
1890.12

1890.3
1890.2
1890.1
1890.0
1890.0
1889.9
1889%.8
1889.7
1889.6
1889.6
1889.5
1889.4
1889.4
1889.3

* * 2 % %

* % * % * X ¥ * »

*
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0940
0950
1000
1010
1020
1030
1040
1050
1100
1110
1120
1130

277.4
277.2
277.0
276.9
276.7
276.6
276.5
276.5
276.4
276.4
276.3
276.3

1889
1889
1889
1889
1889
1889
1889
1889
1889
1889
1889
1889




PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN BOURS

RATIOS APFLIED TO FLOWS

OPERATION STATION AREA FLAN RATIO 1
0.50

HBYDROGRAPH AT C5361 2.91 1 FLOW 9902.
TIME 2.83

ROUTED TO C5360 2.91 1 FLOW 9182.
TIME 3.00

*% PEAK STAGES IN FEET **
1  STAGE 1894.77
TIME 3.00

*%% NORMAL END OF HEC-1 *wx




APPENDIX L

Breach Program output for Aspen Dam




IBOSS BREACH version 1.10 PAGE 1
PROJECT TITLE : Fountain Hills Dambreak Analysis

PROJECT NUMBER : #83 12/28/1995

BOSS BREACH (tm)

Copyright (C) 1988 Boss Corporation
All Rights Reserved

Version : 1.10
Serial Number : 2111

PROGRAM ORIGIN :

Boss Breach (tm) is an enhanced version of Professor D. L. Fread's
July 1988 NWS BREACH program.

DISCLAIMER :

Boss Breach (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine

if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Breach error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the

correct performance or accuracy of this software,

In no event shall Boss Corporation be liable to anyone for special,

collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall

not exceed the purchase price of this software.

PROJECT DESCRIPTION -

PROJECT TITLE : Fountain Hills Dambreak Analysis

PROJECT NUMBER : #83

DESCRIPTION : Breaching Analysis for Aspen Dam
IGINEER : CCC

DATE OF RUN 1 12/28/1995

l TIME OF RUN : 4:45 pm




lBOSS BREACH version 1.10 PAGE 2
PROJECT TITLE : Fountain Hills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995

INFLOW HYDROGRAPH DESCRIPTION :
Time Upstream
Elapsed Inflow
TIN(I) QIN(I)

(hr) (cfs)
00 7544 .0
02 7878.0
19 8040.0
52 5686.5
85 3218.0
19 2024.0
69 1404.0
2.19 836.0

RESERVOIR VOLUME DESCRIPTION :

Elevation Surface
Area

HSA(I) RSA(I)

(ft MSL) (acres)

1846.00 29.0
1844,00 26.5
1842.00 23.6
1840,00 20.9
1837.00 17.6
1832.00 12.0
1814.00 3.5
1808.80 .0

TAILWATER CROSS-SECTION DESCRIPTION :
Elevation Tailwater Tailwater
Top Manning
Width n
HSTW(I) BSTW(I) CMTW(I)
(ft MSL) (ft)

1799.20 .0 0550
1801.00 32.8 0550
1804.00 48.0 0550
1807.00 62.4 0550
1810.00 113.8 0550
1812.00 333.8 L0550
1815.00 634.3 0550
1818.00 667.9 0550




IBOSS BREACH version 1.10

PAGE 3
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
RESERVOIR AND PIPING BREACH DESCRIPTION :
Initial Reservoir Water Surface Elevation (ft MSL, HI) 1839.60
Dam Bottom Elevation (ft MSL, HL) 1808.80
Dam Top Elevation (ft MSL, HU) 1843.20
Spillway Crest Elevation (ft MSL, HSP) 1835.40
Dam Crest Length (ft, CRL) 840.00
Dam Crest Width (ft, WC) 12.00
Ratio of Breach Width to Flow Depth (BR) 1.000
Initial Piping Failure Width (ft, H) .10
1808.80

Initial Piping Failure Elevation (ft MSL, HPI)




BOSS BREACH version 1.10 PAGE 4

PROJECT TITLE : Founteain Hills Dambreak Analysis

PROJECT NUMBER : #83 12/28/1995°

DAM INNER CORE DESCRIPTION :
D50 Grain Size (mm, D50C) 18.920
Ratio of D90 to D30 Grain Sizes (UNFCC) 9.600
Porosity Ratio (PORC) .300
Unit Weight (1b/cu ft, UWC) 120.00
Manning n of Core Material (CNC) 1.0000
Internal Friction Angle (degrees, AFRC) 40.00
Cohesive Strength (lb/sq ft, COHC) .00
Average Upstream & Downstream Inner Core Slope (ZC) .00

DAM OUTER CORE DESCRIPTION :
D50 Grain Size (mm, D50S) 18,920
Ratio of D90 to D30 Grain Sizes (UNFCS) 9.600
Porosity Ratio (PORS) .300
Unit Weight (1lb/cu ft, UWS) 120.00
Manning n of Core Material (CNS) 1.0000
Internal Friction Angle (degreas, AFRS) 40.00
Cohesive Strength (lb/sq ft, COHS) .00
Average Clay Plasticity Index (PI) .00
CA Clay Critical Sheaxr Stress Coefficjient (CA) .000
CB Clay Critical Shear Stress Coefficient (CB) .000




IBOSS BREACH version 1.10

PAGE 5
PROJECT TITLE : Fountain Hills Dambreak Analysis
I PROJECT NUMBER : #83 12/28/1995
l DAM FACE DESCRIPTION :
Upstream Face Slope (ZU) 1 (vertical) : 3.00
I Downstream Face Slope (ZD) 1 (vertical) 2.00
I Dovmstream Face D50 Grein Size (mm, D50DF) 18.920
Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 9.600
I Average Grass Length (inches, GL) .00
Grass Condittion Factor (1wgood, O=none, GS) .00
l Maximum Grass-Lined Channel Velocity (ft/sec, VMP) .00
I BOURDARY CONDITIONS :
Simulation Duration (hr, TEH) 2.00
Basic Time-Step Size (hr, DTH) .001
Iteration Error Tolerance (X, ERR) .01
Downstream River Bottom Slope (ft/mi, SM) 258.000
Maximum Allowable Breach Bottom Width (ft, BMX) 200.000
Discharge Plot Time-Step Interval (FPT) 10.00
.00

Time-step at which Plotting Starts (TPR)




BOSS BREACH version 1,10
PROJECT TITLE : Fountain Bills Dambreak Analysis

PROJECT NUMBER : #83

PAGE 6

12/28/1995

SPILLWAY RATING CURVE :

Head Spillway
Flow
SPH(I) SPQ(I)
(ft) (cfs)
.00 .0
.60 122.0
1.60 926.0
2.60 2241.0
5.10 7124.0
6.60 11004.0
8.60 18097.0
10.60 33293.0




SS BREACH version 1.10 PAGE 7

PROJECT TITLE : Fountain Hills Dambreak Analysis

. PROJECT NUMBER : #83 12/28/1995

.INTERNAL COMPUTATION CHECKS :

. Avg. inner & outer matl. internal friction angle (rad, AFRA) 40.00
Equation 21 Thetal’ (radians, TH1) 65.00

. Equation 13 Critical Depth H1’ (ft, H1) .07

l Equation 21 Theta2' (radians, TH2) 52.50
Equation 13 Critical Depth H2' (ft, H2) .25

. Equation 21 Theta3' (radians, TH3) 46.25
Equation 13 Critical Depth H3' (ft, H3) .85

-l -

\




l BOSS BREACH wversion 1.10 PAGE 91
PROJECT TITLE : Fountain Bills Dambreak Analysis

. FROJECT NUMBER : #83 12/28/1995

SUMMARY OF OUTPUT RESULTS :

GENERAL RESULTS :

Total Number of Iterations 0
Time of Breach Failure (hr, TFHI) .19
Total Time-Steps Used (I) 3999
Total Elapsed Time (hr, T) 1.000
Outflow Hydrograph Rising Limb Duration (hr, TRS) .245
Time at which Significant Rise in Outflow Begins (hr, TB) .000
Dam Top Elevation (ft MSL, BU) 1843.20
Outflow at Time Zero (cfs, QO) .0
Simplified Time of Breach Failure (hr, TFH) ~.455

TFH - Time of failure (hr) which is a linear equivalent of
the outflow hydrograph rising limb duration (TRS) obtained
by using the simplified dam-break discharge equation.

TFHI - Time of failure (hr) which is a linear aquivalent of
the outflow hydrograph rising limb duration (TRS) obtained
by integrating breach outflow (QB) versus time from
T=0 to T=Peak Outflow (TP).




.BOSS BREACH wversion 1.10 PAGE 92
PROJECT TITLE : Fountain Hills Dambreak Analysis

' PROJECT NUMBER : #83 12/28/1995
l OUTPUT RESULTS AT TIME OF PEAK OUTFLOW :
- Elapsed Time (hr, TP) 245
. Spillway Outflow (cfs) 0.
Breach Outflow (cfs, QBP) 24893,
. Total Outflow (cfs, QP) 24893,
Breach Top Width (ft, BRW) 28.6
. Breach Bottom Width (ft, BO) 28.6
] Breach Side Slope Relative to Vertical (degrees, Z2) .00

OUTPUT RESULTS AT END OF BREACH ANALYSIS :

g T
34.4

Breach Depth (ft, BRD)

‘ l Breach Bottom Elevation (ft MSL, HC) 1808.8
Breach Side Slope Relative to Vertical (degrees, AGL) 43.75
Reservoir Water Surface Elevation (ft MSL, HY) 1817.6

N N N B B O N e .




lBOSS BREACH version 1.10 PAGE 93
FPROJECT TITLE : Fountain Hills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995

OUTPUT HYDROGRAFH PLOT :

.000 * . . . . . . .
.003 .
.005 .

* * * =

.010 . . . . . . . .
.013 .
.015 .
.018 .
. 020 .
. 023 .
.025 .
.027 .
.030 .
.032 .
.035 .
.038 .
040 . . . . . . .
. 043 .
045 . . * . .
. 048 .
.050 .
. 053 .
. 055 .
. 058 .
. 060 .
.063 . . . * . . . . . . .
. 065 . . . . . . . . .

.068 . . .* . . . . .

.Q70 . . .* . . . . .

.073 . . .* . . . . - .

.075 . . . * . . . . .

.078 . . . * . . . . .

* * ®* % * % »

* * * ¥ % .

*

e -

2 * x x #
.

.082 . . Lo : . . . .

.085 , . . LI . . .

.087 . . . * . . . . . .
.090 . . . * . . . .

.092 . . . *, . . . .

.095 . . . * . . . . . .
097 . . . R .

. 100 . . . . * . . .

102 . . . .o

.105 . : . . *

.107 . . : . o . . . .

.110 . . . . * . . .

.12 . . . . *, . . .

0. 3000. 6000. $000. 12000. 15000, 18000. 21000. 24000, 27000, 30000.

DISCHARGE
(cfs)

5407.
5450.
5492.
5535.
5578.
5621.
5663.
5706.
5748.
5790.
5831.
5871.
5911.
5951.
5990.
6030.
6070.
6111.
6153.
6197.
6243,
6294,
6349,
6411.
6482.
6564,
6659,
6770.
6900.
7050.
7224,
7409,
7623.
7861.
8124.
8413,
8725.
9025.
9366.
9726,
10104,
10460,
10848,
11249,
11659.




.122

. 147

L115 .
L1117 .
.120 .

125 .
.127 .
.130 .
.132 .
.135 .
.137 .
.140 .
L1462
L145

.150 .
.152 .
.155 .
.157 .
.160 .

.162 .

.165 .
.167 .
.170 .
.172 .
L2175 .
L1477 .

.180 .

- .

.195

.182 .
.185 .
.187 .
190 .
L3192 .

L3197 .

.202

.215
.217

.200 .

.205 .
.207 .
.210 .
212 .

.220 .
.222 .
225 .
.227 .
.230 .
.232 .
.235 .
.237 .
.240 .
.242 .
.245 .
L247 .
.250 .
252 .
255 .
.257 .
.260 .
.262 .




l .265 . o . . . 21427,
267 . . . . . . . * . . . 20852,
.276 . ) . . . ., . . . 20293,

l 272 . . . . . . . * . . . 19751,
.275 . . .o . . . . 19225,

.272 .» . . . . 18715,

.280 . L . . . . 18222.

l .282 *, . . . . 17745.
.285 . * . . . . 17284,

.287 . * . . . . 16838.

. .290 . * . 16408.
.292 * . 15993,

.295 . L% . . . . . 15593,

. 297 . * . . . . . 15208.
.300 ", . . . . 14837,

.302 . * ; . . . . 14481,

.305 * . . ] 14138.

. .307 . . . . . . . 13809.
.310 . * . . . . . 13492,

312 * . . . . . . 13189,

] .315 .o* . . . . . . 12898.
317 . . * . . . . . . 12619.

.320 * ) . . . . . 12351.

322 * . . . . . . 12095,

L‘l :;: ** 11850.
11616.

.330 * . . . . . . 11391,

| .332 * . . . . . . 11177.
.335 * . . . . . . 10972,
.337 * 10775.
340 . * . 10588,
L I 342 . * . 10409,
345 * 10239.
347 * . 10076.
1 .350 . * . . 9921,
.352 . * . 9772.
.355 . . * 9631,
I 357 . * 9496,
360 . * 9367.
362 . . * . . 9244,
365 > 9128.
I .367 . » 9016.
.370 * 8910.
a7z * 8808,
l 375 . * 8712,
.377 * . 8619,
.380 . . . 8531,
l .382 . * . . 8448,
.385 * 8368.
.387 ., . . . . . . . 8292.
.390 . * o, . . . . . . . 8219,
l .392 . * 8150,
2395 . . * . . . 8084,
.397 . . . * . . . . . 8021,
I L400 . . . * . . . . . . . 7960.
402 . . * . 7903.

. 405 *
7848,
I . 407 * 7796.
410 . . * 7746.
L4612 * 7699,

1




. L415 . . . * . .
s ) . . . . . 7653.
. . . ‘ . 7610.
l .422 . . * ' 155
2z . . . - . . . . . 7529,
L427 . . . * . . . ' oo,
.430 . .o . . . ' . oy
l o : . . . . ) 7331,
2 ' - . . . . 7270,
s . - . . . . . . 7212,
. a7 . - ' ' . . . . . 7156,
o - . . 7103,
e ) ‘ . 7052,
. s o . 7004,
e o : ) . . 6957,
4 o ' . ) . 6912,
.455 . * . . . ezr
. 45 - . . . 6827,
.460 * . . . . s,
462 . . . . it
NTYAR * . . os5.
L470 . * . ' soos.
L472 . . . -y
.475 * ey
s X . . 6540,
. .480 . . . x . . . ars
] .482 . ¥ s
- : . . . . . . 6450,
e : . . . . . 6421,
I . 490 . ¥ ‘ e,
492 . o oy
N X X . . 6371,
| N ‘ X . . . 6366,
I o ; . . . . . 6361.
50 : . . . . 6355,
g . . . 6350,
I 50 . X 6343,
510 ¥ ' .y
510 . . . . . . . 6330,
l 512 : . . . . . 6323,
.517 . o ' . . 0.
517 ; . . . . . . 6309.
520 ; . . . . . 6301,
l 52 . . . . 6293,
525 - . . . . 6285.
521 : : . . 6277.
I 550 . . . . 6268.
2 ; . . 6259.
585 : . . . . 6250,
55 : ; . . . . - 6241,
I o " . . 6231.
32 . . . . 6221,
s ) . . . . . . 6211.
I 27 : . . . . . . 6201.
=0 - : . . . . .o 6190,
552 . . . . . 6180,
I 9 . ; . . . . . . . 6169,
557 ' : ) . . . ‘ . . . 6158.
280 - . . . . . . . 6147.
I 6135,
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.565 .
.567 .
.570 .
.572 .
575 .
577 .
.580 .
.582 .
.585 .

.587

.590 .
.592 .
.595 .
.597 .
.600 .
.602 .
.605 .
.607 .
.610 .
.612 .
. 615 .
.617 .
.620 .
.622 .
. 625 .
. 627 .

. 632 .
. 635 .
.637 .
. 640 |
. 642
. 645 .
. 647 .
. 650 .
. 652
.655 .
. 657 .
. 660 .
. 662 .
. 665 .
. 667 .
. 670 .
. 672 .
.675 .
. 677 .
. 680 .
.682 .
. 685 .
. 687 .
. 690 .
.692 |
.695 .
. 697 .

.702
.705 .
.707 .
.710 .
L712 .
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L715 .
L7117 .
.720 .
.722 .
725 .
727 .
.730 ,
.732 .
.735 .
.737 .
L740 .
.742

745

L7247 .
.750 .
.752 .
.755 .
.757 .
.760 .
.762 .
.765 .
.767 .
.770 .
.772 .
775 .
.777 .
.780 .
.782 .
.785 .
.787 .
790 .
.792 .
.795 .
.797 .
.800
.802 .
.805 .
.807 .
.810 .
.812 .
.815 .
.817 .
.820 .
.822 .
.825 .
.827 .
.830 .
.832 .
.835 .
.837 .
.840
.B42 |
.B4S .
.847
.850 .
852 .
855 .
.857 .
.860 .
.862 .

* * * ¥ % F %* * % * % %

*

*

* * *

* X * X * * ¥ ¥

*

*

* * ¥ X ¥ ¥ ®* * #*

*

*

* ¥ * * ¥ * %

*

*

*

* * * *

* ® #

5191.
5173,
5155,
5137,
5119,
5100,
5082.
5064 .
5045,
5027,
5008,
4990,
4971,
4952,
4934,
4915,
4896,
4877,
4859,
4840,
4821,
4802.
4783,
4764,
4745,
4726.
4707.
4688,
4669,
4650,
4631,
4611,
4592,
4573,
4554,
4534,
4515,
4496
4476,
4457,
4438,
4418,
4399,
4379,
4360.
4340,
4321,
4301,
4282,
4262,
4243,
4223,
4204,
4184,
4165,
4145,
4125,
4106,
4087,
4068.




IR
‘ . . . . . . . . 4049,
' : . - 4031.
e . . . 4012,
l o . . ] 3994.
.877 " ) y . 3976.
o7 . . . . 3958.
l .882 * . ' : . 3941,
o ‘ ) . 3923.
.887 * . 3906.
. .890 N . . . . . . . 3889.
0 . ) . ) . . . 3872.
.895 ., * ' so00.
5 . . . . . 3839.
. 7 . . . 3822.
.902 . * - : s7o0.
02 . 3790.
l - X . . ) 3774.
7 ) . . . 3758,
0 : 3742,
. o B . ‘ 3726.
o - . . . ) . . . . 3711.
o - . . . . . . . . 3696,
520 . . . . . . . . 3680.
l o2 : 3665.
.927 W . . ‘ oo
521 o . ) . . . . . 3635.
/] 550 X } . . . . . . 3621,
5 ‘ . . 3606.
.937 . L * . sa7n.
557 » . ) . . . . . 3577.
I 3 - . . . . . . . 3563.
. 945 " 3549,
.947 . * 2520
l - . . , . 3520,
.952 . * ' : oo
.955 . * . x5,
' 55 . . . . . 3479,
.960 . . . ‘ iz
962 x . wian,
. 965 R wizs
I 5 : ) . . 3425,
.970 . * . ‘ 2299,
.972 . * sons
I 572 . . . . . 3386.
o7 . . . . . 3373.
o7 ) . . . . 3360.
.982 * . . oy
l o5 . . . . 3334,
: ] 3321.
- : 3309.
l 550 . . . . . 3296.
) . . . . 3284,
. ) . . . . . 3271,
I o . . . . . . 3259,
. . . . . 3247.

IEND OF OUTPUT
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APPENDIX M
Breach Program output for North Heights Dam




.BOSS BREACH wversion 1.10 PAGE 1

PROJECT TITLE : Fountain Hills Dambreak Analysis

PROJECT NUMBER : #83 12/28/1995

Copyright (C) 1988 Boss Corporation
All Rights Reserved

Version :1.10
Serial Number : 2111

l BOSS BREACH (tm)

. PROGRAM ORIGIN :

l Boss Breach (tm) is an enhanced version of Professor D. L. Fread's
July 1988 NWS BREACH program.

] DISCLAIMER :

I B8o0ss Breach (tm) is a complex program which requires engineering expertise
to use correctly. Boss Corporation assumes absolutely no responsibility

for the correct use of this program. All results obtained should be

carsefully examined by an experienced professional engineer to determine

if they are reasonable and accurate.

Although Boss Corporation has endeavored to make Boss Breach error free,
the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the

correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,

collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The scle and exclusive
liability to Boss Corporation, regardless of the form of action, shall

not exceed the purchase price of this software.

PROJECT DESCRIPTION :

PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83

DESCRIPTION : Breaching Analysis of North Heights Dam
ENGINEER : Ccc

JATE OF RUN : 12/28/1995

TIME OF RUN : 4:48 pm




l BOSS BREACH version 1.10 PAGE 2

PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

INFLOW BYDROGRAFPH DESCRIPTION :
Time Upstream
Elapsed Inflow
TIN(I) QIN(I)

(hr) (cfs)

00 11258.0

16 12235.0

33 7049.0

.66 3026.0

;] 1.00  1603.0
‘ 1.33  1020.0
1.66 900.0

2.00 717.5

RESERVOIR VOLUME DESCRIPTION :
Elevation Surface
Area
HSA(I) RSA(I)
(ft MSL) (acres)

1822.00 23.2
1820.00 20.7
1818.00 19.9
1816.00 18.4
1812.00 15.8
1808.00 10.2
1792.00 2.6
1779.20 .0

TAILWATER CROSS-SECTION DESCRIPTION :
Elevation Tailwater Tailwater

Top Manning

Width n

HSTW(I)  BSTW(I) CMTW(I)

(ft MSL) (ft)

1769.00 .0 0500

27.8 0500
1774.00 57.0 0500
1777.00 107.5 .0500
1780.00 155.0 0500
1783.00 189.5 0500
1786.00 309.0 .0500
1788.00 377.0 0500

-
-3
~
=
o
=




BOSS BREACH version 1,10
PROJECT TITLE : Fountain Bills Dambreak Analysis

PAGE 3

PROJECT NIMBER : #83 12/28/1995

RESERVOIR AND PIPING BREACH DESCRIPTION :
Initial Reservolir Water Surface Elevation (ft MSL, HI) 1815.00
Dam Bottom Elevation (ft MSL, HL) 1779.20
Dam Top Elevation (ft MSL, HU) 1818.40
Spillway Crest Elevation (ft MSL, HSP) 1810.80
Dam Crest Length (ft, CRL) 820.00
Dam Crest Width (ft, WC) 12.00
Ratio of Breach Width to Flow Depth (BR) 1.000
Injtial Piping Failure Width (ft, H) .10
1779.20

Initial Piping Failure Elevation (ft MSL, BPI)




BOSS BREACB version 1.10 PAGE 4
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT WUMBER : #83 12/28/1995
' DAM INNER CORE DESCRIPTION
1,630

D50 Grain Size (mm, D30C)

Ratio of D90 to D30 Grain Sizes (UNFCC) 142.000

Porosity Ratio (PORC) .250

Unit Weight (lb/cu ft, UWC) 125.00

Manning n of Core Material (CNC) 1.0000

Internal Friction Angle (degrees, AFRC) 40.00

Cohesive Strength (lb/sq ft., COHC) .00

Average Upstream & Downstream Inner Cors Slope (ZIC) 1 .00

DAM OUTER CORE DESCRIPTION :

D50 Grain Size (mm, D508) 1.630

Ratio of D90 to D30 Grain Sizes (UNFCS) 142.000

Porosity Ratio (PORS) .250

Manning n of Core Material (CNS) 1.0000

Internal Friction Angle (degrees, AFRS) 40.00

Cohesive Strength (lb/sq ft, COHS) .00

Average Clay Plasticity Index (PI) .00
CA Clay Critical Shear Stress Coefficient (CA) .000

CB Clay Critical Shear Stress Coefficient (CB) .000

I Unit Weight (lb/cu ft, UWS) 125,00




BOSS BREACH version 1.10 PAGE 5
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
l DAM FACE DESCRIPTION
Upstream Face Slope (ZU) 1 (vertical) : 3.00
Downstream Face Slope (ZD) 1 (vertical) : 2.00
Downstream Face D50 Grain Size (mm, DSODF) 1.630
Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 142.000
Average Grass Length (inches, GL) .00
Grass Condition Factor (l1=good, O=none, GS) .00
Maximum Grass-Lined Channel Velocity (ft/sec, VMP) .00
BOUNDARY CONDITIONS :
Simulation Duration (hr, TEH) 2.00
Basic Time-Step Size (hr, DTH) .001
Iteration Error Tolerance (X, ERR) .01
250.000
Maximum Allowable Breach Bottom Width (ft, BMX) 400.000
Discharge Plot Time-Step Interval (FPT) 10.00
.00

Time-step at which Plotting Starts (TFR)

l Downstream River Bottom Slope (ft/mi, SM)

|




lBOSS BREACH version 1.10 PAGE [3
PROJECT TITLE : Fountain Hills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995

INPUT DATA :

SPILLWAY RATING CURVE :

Head Spillway
Flow
SPH(I) SPQ(I)
(ft) (cfs)
.00 .0
.70 130.0
1.70 951.0
2.30 1551.0
3.70 3919.0
5.20 7027.0
7.20 12207.0
8.20 15311.0




BOSS BREACH version 1.10 PAGE 7
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

INTERNAL COMPUTATION CHECKS :

Avg. inner & outer matl. internal friction angle (rad, AFRA) 40.00
Equation 21 Thetal’ (radians, TH1) 65.00
Equation 13 Critical Depth H1' (ft, H1) .07
Equation 21 Theta2' (radians, TH2) 52.50
Equation 13 Critical Depth B2' (ft, H2) .24
Equation 21 Theta3' (radians, TH3) 46,25
Equation 13 Critical Depth H3' (ft, H3) .82




IBOSS BREACH version 1,10

PAGE 71
PROJECT TITLE : Fountain Hills Dambreak Analysis
I PROJECT NUMBER : #83 12/28/1995
rUMRY OF OUTPUT RESULTS
GENERAL RESULTS
|I _________________
Total Number of Jterations 0
Time of Breach Failure (hr, TFHI) .18
Total Time-Steps Used (I) 2951
Total Elapsed Time (hr, T) .738
Outflow Hydrograph Rising Limb Duration (hr, TRS) .213
Time at which Significant Rise in Outflow Begins (hr, TB) .000
Dam Top Elevation (ft MSL, HU) 1818.40
Outflow at Time Zero (cfs, QO) .0
-.312

Simplified Time of Breach Failure (hr, TFH)

T=0 to T=Peak Outflow (TP).

TFH - Time of failure (hr) which is a linear equivalent of
the outflow hydrograph rising limb duration (TRS) cbtained
by using the simplified dam-break discharge equation.

TFHI - Time of failure (hr) which is a linear equivalent of
the outflow hydrograph rising limb duration (TRS) obtained
by integrating breach outflow (QB) versus time from




lBOSS BREACH version 1.10

PAGE 72
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
OUTPUT RESULTS AT TIME OF PEAK OUTFLOW :
Elapsed Time (hr, TP) 214
Spillway Outflow (cfs) 0.
Breach Outflow (cfs, QBP) 29206.
Total Outflow (cfs, QP) 29206.
Breach Top Width (ft, BRW) 28.9
Breach Bottom Width (ft, BO) 28.9
Breach Side Slope Relative to Vertical (degrees, Z) .00
OUTPUT RESULTS AT END OF BREACH ANALYSIS :
Breach Depth (ft, BRD) 39.2
Breach Bottom Elevation (ft MSL, HC) 1779.2
Breach Side Slope Relative to Vertical (degrees, AGL) 43.75
1787.4

' Reservoir Water Surface Elevation (ft MSL, HY)
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PROJECT TITLE : Fountain Hills Dambreak Analysis
l PROJECT NUMBER : #83 12/28/1995

DISCHARGE
(cfs)

0. 4000. 8000, 12000. 16000. 20000. 24000. 23000, 32000. 36000. 40000.

. 000 *

.003 . . ¥ . . . .
.005 . .* . . .

.008 . . % . . . .

.013 .

.018 . . *

. 020 . . *

.023 . . A

.025 . . o
. 027 . . *
.030 . . *
.032 .

.035 .

* * * *

. 040 .
. 043 . * .

. 048 .
.050 . . .,

.060 .

.063 . . L . . .
.065 . . .o

.068 . . .o

.070 . . . * . . .
.073 . . ) . *

.075 . . . *,

.078 . . . L

.080 . . . . * . .
.082 . . . .

.085 . . . . *

.087 . . . . * .
.090 . . . . *, .
.092 . . . . *

.095 . . . . . *

.097 . . . . . o> .
. 100 . . . . . *

102 . . . . . *
.105 . . . . . *
.107 . . . . . *

)

-

N ©
*
o

Il . 058 . *
. -*




L115 .
L117 .
.120 .
.122 .
125 .
.127 .
.130 .
.132 .
.135 .

. 137

. 140
L1462
L 145
L147
.150 .
.152 .

.157 .
. 160 .
.162 .
. 165 .
.167 .
.170 .
.172 .
.175 .
177 .
.180 .
.182 .
.185 .
. 187 .
,190 .
.192
L1935 .
.197 .
.200 .
.202 .
.205 .
.207 .
.210 .
.212 .
.215 .
. 217 .
. 220 .
. 222 .
.225 .
.227 .
. 230 .
.232 .
.235 .
.237 .
. 240 .
. 242
.245
.247 .
.250 .
.252 .
.255 .
.257 .
.260 .
.262 .

* % *

*

*

* * * % * * % %

20742,
21075.
21492,
21895.
22281,
22652,
23006.
23169.
23465,
23745,
24038,
24338.
24622,
24889,
25139.
25161,
25357,
25536.
25699,
25912,
26159.
26389.
26606
26833,
27041,
27231.
27400.
27289,
27542,
27766.
27976.
28204.
28413.
28600.
28765.
28906.
29022,
29111,
29172.
29203,
29204,
29180.
29132,
29059.




.282
.285

.290

. 295
. 297

.312

.317

. 350
. 352

.370
.372

. 380

. 390

. 400
. 402
. 405

.265 .
.267 .
.270 .
.272 .
275 .
.277 .
.280 .

.287 .

.292 .

.300 .
.302 .,
.305 .
.307 .
.310 .

.315 .

.320 .
L322 .
.325 .
.327 .
. 330 .
.332 .
.335 .
.337 .
340 .
. 342
. 345 .
. 347 .

.355 .
.357 .
.360 .
.362 .
. 365 .
.367 .

.375 .
.377 .

. 382 .
.385 .
.387 .

.392 .
.395 .
.397 .

L 407 .
L 410 .
. 412

* * * * X 2 * %

*

*

* %+ * * * *

* * * ¥ »*

* % * ¥

* ¥ %

*

* * * *»

19156.
18318.
17523.
16770,
16060.
15391,
14763,
14175,
13625.
13111.
12633,
12188.
11774,
11391.
11035.
10705,
10400,
10117.
9854,
9610.
9383.
9172,
8975,
8791.
8619.
8457,
8305.
8166,
8041,
7927,
7824,
7731.
7645,
7567.
7495,
7428.
7367.
7310.
7257.
7207.
7159.
7115.
7073.
7032,
6994,
6957.
6921.
6886.
6853.
6820.
6769,
6755.
6740.
6725.
6708.
6691,
6673.
6654,
6634,
6614,




I . 415 . *
s : 6593,
- - . 6572.
I ol ' - . . R . 6550,
. - . . . . . . . 6527.
s - . . 6504 .
2 - . . 6480,
' 420 - . . . . 6436,
e ' . . 6431,
93 ‘ . . 6406,
I 440 * st
L4462 * . 2.
e . . . 6327.
s ‘ . ) . 6300
' w . . . . 6272,
452 . . LI : . (.
455 . * . . ' ‘ ' . . ' e,
45 . : . ] } . . . . . 6159,
462 . * . . . ' : i,
467 . . * . ' . . ' ‘ ‘ ' o,
70 . . Z ' ' ' ' ' ' oy
o - ) . . . . . . 6010,
l 475 . . * . . soun
AT . .o . . so17
.480 . * 2ans.
I . 482 . * oo
.485 . * -
. 487 . . * . . . cras,
490 . . * . . . . ' : . . 750
L 495 | . * -y
. 497 . . * iy
.502 . * . . . . ' . . o0
502 - . . . . . . . 5593.
l .507 . . * Y
.510 . . * . . sass
.512 . . * . - ' . . ' . saez.
.515 . . * . . . . ‘ ey
I 2 . . . . . . . . 5429.
520 . . * . ssen,
.522 . .* . . iy
I il - . . . . . . . 5331.
e - . . 5299,
o2 - . . . 5266.
I 50 ' 5233.
gl - . 5201.
55 - 5168.
7 : 5136.
l 2 - . . . . 5103.
2 - . . . . 5071.
.547 . . * . . 006,
I .550 . L* . . . 5.
2 2 . | . . . . . . . 4973,
iy 2 ' ‘ . . . . . . . 4941,
el - . . . . . . . . . 4909,
I e o ' ‘ . . . . . . . 4876,
20 o . . . . . . . . . 4844,
l . . . . . . . 4811,




o o
o o
[ =

o
0
~

~
g
[N

.565 .
.567 .
.570 .
.572 .
575 .
.577 .
.580 .
.582 .
.585 .
.587 .
.590 .
.592 .
.595 .
.597 .
.600 .
.602 .
.605 .
. 607 .
.610 .
.612 .
.615 .
.617 .
.620 .
.622 .
.625 .
.627 .
.630 .
.632 .
.635 .
.637 .
640 .
.642
.645
.647
.650 .
.652 .
.655 .
.657 .
.660 .
.662 .
.665 .
.667 .
.670 .
.672 .
.675 .
.677 .
.680 .
.682 .
.685 |
.687 .

.695 .,

.700 .
702 .
.705 .
.707 .
.710 .

* * * »*

*

* * *

LR I 2 I

!Qt*&’t‘*‘*‘

*

* *

*

* * % %

*

*

4779.
4747,
4714,
4682,
4650,
4617.
4585.
4553,
4521.
4488,
4456,
4424,
4392,
4360,
4327.
4295,
4263,
4231.
4199.
4167.
4135.
4102,
4070.
4038.
4006.
3974,
3942.
3910,
3878,
3846,
3814.
3782.
3750,
3718,
3686.
3654.
3622,
3590.
3558.
3526.
3495.
3465.
3436,
3409.
3382,
3357.
3332.
3308.
3285.
3263.
3241.
3220.
3200.
3180.
3161.
3142,
3124,
3107.
3089,
3072.



' ' . 3056.
.720 . * . . ‘ . . anze
. . . . . . 3024.

715 . * . . .

722 . * . . .
. . . . . . 3009.

.725 . o . .
7 L . . . . . . 2993.
. . . . . . 2878.

.730 . L .

70 . . . . . . . . . . 2964,

7 L . . . . . . . . . 2949,

7 . . . . . . ; . 2935,
. . . . . . . . 2921,

END OF OUTPUT
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Breach Program output for SunRidge Canyon Dam




'BOSS BREACH version 1.10 PAGE 1
PROJECT TITLE : Fountain Hills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995 |

BOSS BREACH (tm)

Copyright (C) 1988 Boss Corporation

All Rights Reserved

Version : 1,10
Serial Number : 2111

Boss Breach (tm) is an snhanced version of Professor D. L. Fread's

July 1988 NWS BREACH program.

Boss Breach (tm) is a complex program which requires engineering expertise
to use correctly, Boss Corporation assumes absolutely no responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer to determine

if they are reasonable and accurate.

the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the
correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or consequential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software.

I Although Boss Corporation has endeavored to make Boss Breach error free,

PROJECT TITLE : Fountain Hills Dambreak Analysis
I PROJECT NUMBER : #83

*ESCRIPTION : Breaching Analysis for Sundridge Canyon
cNGINEER : CCC
DATE OF RUN 1 12/28/1995

l TIME OF RUN : 4:21 pm




IBOSS BREACH wversion 1.10 PAGE 2
FROJECT TITLE : Fountain Bills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995

IINPUT DATA :

INFLOW HYDROGRAPH DESCRIPTION :

Time Upstream
Elapsed Inflow
TIN(I) QIN(I)

(hr) (cfs)
.00 6663.0
02 7388.0
19 9780.0
36 6399.0
52 3634.0
.86 2011.0
1.19 1114.0
1.52 807.0

RESERVOIR VOLUME DESCRIPTION :
Elevation Surface
Area
HSA(I) RSA(I)
(ft MSL) (acres)

1934,00 16.7
1932.00 15.1
1930.00 13.4
1928.00 11.5
1926.00 .9
1918.00 .1
1902.00 .0
1884.80 .0

TAILWATER CROSS-SECTION DESCRIPTION :
Elevation Tailwater Tailwater
Top Manning
Width n
HSTW(I) BSTW(I) CMTW(I)
(ft MSL) (ft)

1880.00 .0 0600
1884.00 27.9 0600
1888.00 53.3 0600
1893.00 84.0 0600
1895.00 155.5 .0600
1898.00 195.0 .0600
1901.00 218.5 0600
1904.00 244.,2 0600




lBOSS BREACH version 1.10

PAGE 3
PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
RESERVOIR AND PIPING BREACH DESCRIPTION :
Initial Reservoir Water Surface Elevation (ft MSL, HI) 1928.90
Dam Bottom Elevation (ft MSL, HL) 1884 .80
Dam Top Elevation (ft MSL, HU) 1932.40
Spillway Crest Elevation (ft MSL, HSP) 1924.80
Dam Crest Langth (ft, CRL) 375.00
Dam Crest Width (ft, WC) 12.00
Ratio of Breach Width to Flow Depth (BR) 1.000
Initial Piping Failure Width (ft, H) .10
1884 ,80

Initial Piping Failure Elevation (ft MSL, HPI)




BOSS BREACH version 1.10 PAGE 4
PROJECT TITLE : Fountain Bills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

D50 Grain Size (mm, D50C) 2.450
Ratio of D90 to D30 Grain Sizes (UNFCC) 15.800
Porosity Ratio (PORC) .300
Unit Weight (lb/cu ft, UWC) 120.00
Manning n of Core Material (CRC) 1.0000
Internal Friction Angle (degrees, AFRC) 35.00
Cohesive Strength (lb/sg ft, COHC) 200.00

Average Upstream & Downstream Inner Core Slope (ZC) 1: .50
DAM OUTER CORE DESCRIPTION :

D50 Grain Size (mm, D50S) 2.760
Ratio of D90 to D30 Grain Sizes (UNFCS) 30.200
Porosity Ratio (PORS) .300

Unit Weight (lb/cu ft, UWS) 120.00

Internal Friction Angle (degrees, AFRS) 40.00
Cohesive Strength (lb/sq ft, COHS) : .00
Average Clay Plasticity Index (PI) 5.00
CA Clay Critical Shear Stress Coefficient (CA) .000

CB Clay Critical Shear Stress Cosfficient (CB) .000

I Manning n of Core Material (CNS) 1.0000
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PROJECT TITLE : Fountain Hills Dambreak Analysis
l PROJECT NUMBER : #83 12/28/1995

Upstream Face Slope (ZU) 1 (vertical) : 2.00
Downstream Face Slope (ZD) 1 (vertical) : 2.00
Downstream Face D50 Grain Size (mm, DSODF) 2,760
Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 30.200
Average Grass Length (inches, GL) .00
Grass Condition Factor (l1=good, O=none, GS) .00
Maximum Grass-Lined Channel Velocity (ft/sec, VMP) .00

BOUNDARY CONDITIONS :

Simulation Duration (hr, TEH) 1.52
Basic Time-Step Size (hr, DTH) .001
Iteration Error Tolerance (%, ERR) .01
Downstream River Bottom Slope (ft/mi, SM) 147.300
Maximum Allowable Breach Bottom Width (ft, BMX) 400.000
Discharge Plot Time-Step Interval (FFPT) 10.00
Time-step at which Plotting Starts (TFR) .00
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PROJECT TITLE : Fountain Hills Dambreak Analysis

l PROJECT NUMBER : #83 12/28/1995

lINPUT DATA :

SPILLWAY RATING CURVE :

Bead Spillway
Flow
SPH(I) SPQ(I)
(ft) (cfs)
.00 0
.70 88.0
1.20 328.0
3.20 2553.0
4.20 4246.0
6.20 8638.0
7.20 11325.0
8.20 14517.0
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995 -

INTERNAL COMPUTATION CHECKS :

l Avg. inner & outer matl. internal friction angle (rad, AFRA) 37.50
Equation 21 Thetal' (radians, TH1) 65.00
Equation 13 Critical Depth H1’ (ft, H1) .07
Equation 21 Theta2' (radians, TH2) 51.25
Equation 13 Critical Depth H2' (ft, H2) 21.32
Equation 21 Theta3d' (radians, TH3) 43.13
Equation 13 Critical Depth H3' (ft, H3) 106.61
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PROJECT TITLE : Fountain Hills Dambreak Analysis ~
' FROJECT NUMBER : #83 12/28/1995
lSUmARY OF OUTPUT RESULTS :
GENERAL RESULTS :
Total Number of Iterations 0
Time of Breach Failure (hr, TFHI) .16
Total Time-Steps Used (I) 3307
Total Elapsed Time (hr, T) .827
Outflow Hydrograph Rising Limb Duration (hr, TRS) .218
Time at which Significant Rise in Outflow Begins (hr, TB) .000
Dam Top Elevation (ft MSL, HU) 1932.40
Outflow at Time Zero (cfs, QO) .0
Simplified Time of Breach Failure (hr, TFH) .027

T=0 to T=Peak Outflow (TP).

TFH -~ Time of failure (hr) which is a linear equivalent of
the outflow hydrograph rising limb duration (TRS) obteained
by using the simplified dam~break discharge equation.

TFHI - Time of failure (hr) which is a linear equivalent of
the outflow hydrograph rising limb duration (TRS) obtained
by integrating breach outflow (QB) versus time from
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
OUTPUT RESULTS AT TIME OF PEAK OUTFLOW :
Elapsed Time (hr, TP) .218
Spillway Outflow (cfs) 0.
Breach Outflow (cfs, QBP) 22291.
Total Outflow (cfs, QP) 22291.
Breach Top Width (ft, BRW) 25.6
Breach Bottom Width (ft, BO) 25.6
Breach Side Slope Relative to Vertical (degrees, Z) .00
OUTPUT RESULTS AT END OF BREACH ANALYSIS :
Breach Depth (ft, BRD) 47.6
Breach Bottom Elevation (ft MSL, HC) 1884.8
38.75
1892.8

Reservoir Water Surface Elevation (ft MSL, HY)

I Breach Side Slope Relative to Vertical (degrees, AGL)
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PROJECT TITLE : Fountain Bills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

TIME DISCHARGE
I (hr) . (cfs)
0. 3000. 6000. 9000. 12000, 15000, 18000,  21000.  24000.  27000.  30000.
I . 000 * } } . . . . .
.003 . " . . ) . ) . . . . 4146,
.005 . * . ) . . . . . . . 4220.
l .008 . Lo . . . . . 4307,
.010 . Lo . . . . . 4400.
013 . 4493,
I .015 . - . . . 4585,
.018 . * . . . . 4676,
.020 . * . . 4766.
.023 . * . 4855,
I .025 . * . 4944,
.027 . 5031,
. 030 . ) * o . . . . 5116.
I 032 . . * . ) . . . . 5199,
.035 . * 5280.
. 038 . * . 5359.
I 040 . * . . . 5437,
.043 . . . 5513.
.045 *, . 5588,
. 048 . *, . . . 5661,
l .050 . *, . . . ) 5734,
.053 . *, . . . . . . ) 5806.
.055 . * . . . . . ) 5877,
' .058 . * . 5948
.060 . * . 6020,
.063 . . * . . . . . 6095.
065 . ) > . . . . . . . ) 6175.
l .068 . ) . . . . . . . . . 6266.
.070 . . L . . . . . . . ) 6375.
.073 . ) .- ) . ; . . . . . 6514
I 075 . . . * . . . . . . } ) 6689.
.078 . ) .o* ) . . . . . ; ) 6916,
. 080 . . .o . . . . . . . . 7201.
I .082 . ) S . . ) . . . . 7532.
.085 . } . * o . . . . . . ) 7918.
.087 . ) . . . . . . . ) ) 8351.
.090 . . . *, . ) . . . ) . 8790.
I 092 . ) . * . . . . . ) . 9274,
.095 . . . . w . . . . . . . 9741,
097 . . . .o . . . . . . . 10246.
I .100 . i . . * . . . . . . 10714.
102 . i ) . . . . . . . . 11216.
.105 . ) . ) *, . . . . . . 11667,
I .107 . . . . * . . . . . . 12147,
.110 . ) . . . * . . . . . } 12625.
112 . ) . . . o* . . . . . ) 13025.




L1115 .
.117 .
.120 .
.122 .

125 .

.127 .
2130 .
.132 .
.135 .
.137 .
L 140
L1462,
L1465 .
L1467
. 150 .
.152 .
.155 .

. 160 .
. 162 .
. 165 .
. 167 .
.170 .
.172 .
L175 .
177 .
.180 .
.182 .
.185 .

187 .

.1%0 .
.192 .
.195 .
.197 .
.200 .
.202 .
.205 .
.207 .
.210 .
.212 .
.215 .
.217 .
.220 .
.222 .
.225 .
227 .
.230 .
.232 .
.235 .
.237 .
.240 .
.242 .
.245
L247
.250 .

252 .

.235 .
.257 .
.260 .
262 .




.265 .
.267 .
.270 .

.272

.275 .
.277 .
.280 .
.282 .
.285 .

.287
.290
.292

.295 .
.297 .
.300 .

.302
.305

.307 .
2310 .
.312 .
.315 .

.317

.320 .
L322 .
.325 .
.327 .
.330 .
.332 .

.335

.337 .

. 340

L3462

.345

.347 .
.350 .
.352 .
.355 .
.357 .
.360 .
.362 .
.365 .
.367 .
.370 .
.372 .
.375 .

-377

. 380 .
.382 .
.385 .
. 387 .

. 410 .
412 .

* * * * ¥

* %+ %

* * * * - . .
* * *

*

*

* * * =

*

*

* * *

* % *




l (415 . . -,
s ) . ) . . . . 5592,
ar . . . ) ) 5549,
I . . . . . . . 5507,
. - . . . . . . 5465,
.427 . * : ' oo
l Az - . . 5381,
0. . . . . 5339.
. . . . . . . 5296.
s . N . 5254,
I e . ‘e . ; . . . . . . 5212,
o . . . . ; . . . . 5170.
445, . * . . ‘ : . : ' -y
I 447 . . * . . . ' : ok
o . : . ) . . . . . . 5044,
.452 . . * oy
455 . . * ' . ' : : .
I s . ) . 4917,
ar : 4875.
o : 4833,
l sz : 4791,
s : 4749,
A . 4707.
l 472 . P S oy
e : 4622,
s . 4580.
e : . 4538,
l e : . 4496.
485 . .k . oy
s Co ; . . . . 4421,
I o - . . . . . . . 4406,
492 . .o oy
o ) . 4366,
s : . . 4342,
l . 500 . * s,
502 . * ' oy
g : . . . 4254,
I 505 . . . . 4221,
510 . # oy
.512 . * oy
I 515 . Lo e
517 . Lok s
.520 . Lo sooe,
.522 . .o+ . . -
l .525 . .o . . . . ' - soto
523 B ' . ) . . . . . . 3918,
527 - ‘ - . . . . . . . 3881,
I .532 . .o* . . . . . 2ess
552 B . _ . . . . . . . 3816.
P » ' . . . . . . . . 3788,
I 551 . ] . . . . . . 3762.
s - . . 3738,
e - . . 3715,
55 - . . . . 3694.
l g - . 3674.
= : 3656.
.555 . L * . . . -y
I 558 » ’ . . . . . . . . 3621.
557 - . ‘ . . . . . . . 3604.
560 - - . ) . . . . . . 3588,
l . . . . . . . 3573,




. . 3558.

. . . 3543,
. . . 3529,
3515.

. . 3501.

. . 3488.

. . . 3474.
. . . . 3461.
3448,
3434,
3421.
3408.
. . . 3396.
3383.

3370.

. 3357,

. 3344,
. . . . 3332,
3319.
3306.
3294,
3281.
3269,
3256.
3243.
. . ) 3231.
. . . . . 3218,
3206.

. 3193,
. . 3181,
3168.
3154,
3138.
3123.
3108.
3094.

. 565 .
.567 .
.570 .
.572 . .
575 .

.577 .

.580 .

.582 . . .
.585 . ¥ . . . . . . . .
.587 .
.590 .
.592 .
.595 .
.597 .
. 600 .
.602 .
.605 .
.607 .

* % * * ¥ * % »

-
.

* * * ¥ £ * * »
.

.
o O
[
[ -1
* *
. .

o
[
~

* * % ¥

N O
BN
~N b
L .
. .
. .

. 630 .
.632 .

*  *

*
.

.637 .

642 . »

.645 . * . . . . .

.647 . * . . . . . . . .
.650 . * . . . . . . .

.652 . * . . . . . .
. 655 . * . . . . . . . . 3080.

. 657 . * . . . . . . . . . 3066.
. 660 . * . . . . . . . . 3053.
.662 . * . . . . . . . . 3040.
.665 . * . . . . . . . . 3027.
. 667 . * . . . . . . . 3014.
.670 . * . . . . . . . 3001.
.672 . * . . . . . . . . . 2988.
2975.
2963.
2950.
2938,
2925.

.675 . *

.677 . * . . . . . .

.680 . * . . . . . .

.682 . * . . . . . . . .

.685 . * . . . . . . . .
.687 . * . . . . . . . . . 2913.

.690 . * . . . . . . . . 2900,

.692 . * . . . . . . . . . 2888,
.695 ., * . . . . . . . . . 2876,
.697 * . . . . . . . . . 2863,
.700 . * . . . . . . . . . 2851.
702 . *, . . . . . . . . . 2839.
.705 . *, . . . . . . . . . 2826.
.707 . *, . . . . . . . . . 2814,
.710 *. . . . . . . . . . 2802,

712 . *, . . . . . . . . . 2789,

640 *
v -




. 715

s * ‘ . . 2777,
720 . *. . . . . . . o
I 722 . *, . . . : 7.
. - . . ) ) 2740,
727 . *. . . . ' s
. - ' . ) . X ) 2715,
I o * . ) ) ) . . 2703.
. - . 2691,
737 . *. . s
l . . ' . . : ) 2666.
7o - . ) ) ) ) -, . 2654.
L745 . *. . . : "y
747 . *. . . : astr,
I 750 . *. . . 2o,
752 . .. . ‘ 2553
.755 . *. ‘ ‘ -
' 75 : . ) ) ) 2580.
e - . ) ) ) ) 2568,
0. * _ ) . . . . ) . 2556.
I 0z * ) 2543.
s * 2531.
. * 2519.
772 . * . 2o
I 7 . ' . . . . N . . . 2494,
777 . * ' ' ' ‘ ' ' : ' -
.780 . * . ) . st
l .782 . . . : . ' . . . aass,
e . ‘ ' . ) . . . ) 2445,
787 . . , . ' ' ' . ' . izt
e . ' _ . . 2421.
I .792 . * . 2396,
. : . X X ) . 2396.
795 - . 2384,
l e * ) . 2372,
. * 2359.
o . ) X ) 2347,
l s * ) . : 2335.
. * . 2322,
oo * i 2310.
e - . ‘ . . . 2298,
l o . ) . ) . ) X . 2286.
e . ) ) ) X . 2273,
. o ' . . ) ) . ) 2261.
l .825 . . ) . . ' ‘ . 224
s : . . ) . ) ) 2236,
2224,

'END OF OUTPUT
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IBOSS BREACH wversion 1.10 PAGE 1

PROJECT TITLE : Fountain Bills Dambreak Analysis
' FROJECT NUMBER : #83 12/28/1995

BOSS BREACH (tm)

All Rights Reserved

Version : 1,10
Serial Number : 2111

I Copyright (C) 1988 Boss Corporation

Boss Breach (tm) is an enhanced version of Professor D. L. Fread's
July 1988 NWS BREACH program.

Boss Breach (tm) is a complex program which requires engineering expertise
to use correctly, Boss Corporation assumes absolutely mno responsibility
for the correct use of this program. All results obtained should be
carefully examined by an experienced professional engineer tc determine

if they are reasonable and accurate.

the program is not and cannot be certified as infallible. Therefore, Boss
Corporation makes no warranty, either implicit or explicit, as to the

correct performance or accuracy of this software.

In no event shall Boss Corporation be liable to anyone for special,
collateral, incidental, or conseguential damages in connection with or
arising out of purchase or use of this software. The sole and exclusive
liability to Boss Corporation, regardless of the form of action, shall
not exceed the purchase price of this software. ‘

l Although Boss Corporation has endeavored to make Boss Breach error fres,

PROJECT TITLE : Fountain Hills Dambreak Analysis
l PROJECT NUMBER : #83
| JESCRIPTION : Breaching Analysis of Hesperus Dam (36)
_ ENGINEER : CCC
l DATE OF RUN : 12/28/1995

TIME OF RUN : 4:24 pm
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PROJECT TITLE

: Fountain Hills Dambreak Analysis

' FPROJECT NUMBER : #83

PAGE 2

12/28/1995

INFLOW HYDROGRAPH DESCRIPTION :

Elapsed

TINCI)
(hr)

Upstream

Inflow
QIN(I)
(cfs)

RESERVOIR

Elevation

HBSA(I)

(£t MSL)

TAILWATER

.00
.a0

CROSS-SECTION DESCRIPTION :

Surface
Area
RSA(I)

(acres)

Elevation Tailwater Tailwater

BSTW(I)

(ft MsL)

Top
Width
BSTW(I)
(ft)

100.
187.
420.
485,

o N WL WO VLo

Manning
n
CMTW(I)
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
RESERVOIR AND PIPING BREACH DESCRIPTION :
Initial Reservoir Water Surface Elevation (ft MSL, HI) 1893.30
Dam Bottom Elevation (ft MSL, HL) 1852.00
Dam Top Elevation (£t MSL, HU) 1894.20
Spillway Crest Elevation (ft MSL, HSP) 1889.00
Dam Crest Length (ft, CRL) 1060.00
Dam Crest Width (ft, WC) 12.00
Ratio of Breach Width to Flow Depth (BR) 1.000
Initial Piping Failure Width (ft, H) .10
1855.00

Initial Piping Failure Elevation (ft MSL, HPI)
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

' DAM INNER CORE DESCRIPTION :

D50 Grain Size (mm, D50C)

Ratio of D90 to D30 Grain Sizes (UNFCC)
Porosity Ratio (PORC)

Unit Weight (1b/cu ft, UWC)

Manning n of Core Material (CNC)
Internal Friction Angle (degrees, AFRC)
Cohesive Strength (1lb/sq ft, COHC)

Average Upstream & Downstream Inner Core Slope (ZC) 1

DAM OUTER CORE DESCRIPTION :

D50 Grain Size (mm, D50S)

Ratio of D90 to D30 Grain Sizes (UNFCS)
Porosity Ratio (PORS)

Unit Weight (lb/cu ft, UWS)

Manning n of Core Materiéi (CNS)

Internal Friction Angle (degrees, AFRS)
Cohesive Strength (1b/sq ft, COHS)

Average Clay Plasticity Index (PI)

CA Clay Critical Shear Stress Coefficient (CA)

CB Clay Critical Shear Stress Coefficient (CB)
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PROJECT TITLE : Fountain Hills Dambreak Analysis
l PROJECT NUMBER : #83 12/28/1995

Upstream Face Slope (ZU) 1 (vertical) : 2.00
Downstream Face Slope (ZD) 1 (vertical) : 2.00
Downstream Face D50 Grain Size (mm, D50DF) 8.400
Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 21.120
Average Grass Length (inches, GL) .00
Grass Condition Factor (l=good, O=none, GS) .00

Maximum Grass-Lined Channel Velocity (ft/sec, VMP) .00

BOUNDARY CONDITIONS :

Simulation Duration (hr, TEH) 2.30
Basic Time-Step Size (hr, DTH) .001
Iteration Error Tolerance (X, ERR) .01

Downstream River Bottom Slope (ft/mi, SM) 120.000

Discharge Plot Time-Step Interval (FPT) 10.00

Time-step at which Plotting Starts (TFR) .00

I Maximum Allowable Breach Bottom Width (ft, BMX) 400,000
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995

Head Spillway
Flow

SPH(I) SPQ(I)
(ft) {cfs)

.00 .0

1.00 330.0

1.50 745.0

2.50 1977.0

3.50 3619.0

5.00 6723.0

6.00 9921.0

7.00 16583.0
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995
INTERNAL COMPUTATION CHECKS :
ll _____________________________
Avg. inner & outer matl. internal friction angle (rad, AFRA) 37.50
Equation 21 Thetal' (radians, TH1) 65.00
?quation 13 Critical Depth H1' (ft, Hl) .07
Equation 21 Theta2’' (radians, THZ) 51.25
Equation 13 Critical Depth H2' (ft, H2) 20.88
Equation 21 Theta3' (radians, TH3) 43.13
111.24

Equation 13 Critical Depth H3' (ft, B3)




BOSS BREACH version 1.10 PAGE 91
PROJECT TITLE : Fountain Hills Dambreak Analysis

PROJECT NUMBER : #83 12/28/1995

lSlIbMARY OF OUTPUT RESULTS :
GENERAL RESULIS :

Total Number of Iterations 0

Time of Breach Failure (hr, TFHI) .24

Total Time-Steps Used (I) 3999

Total Elapsed Time (hr, T) 1.000

Outflow Hydrograph Rising Limb Duration (hr, TRS) .285

Time at which Significant Rise in Outflow Begins (hr, TB) .000

Dam Top Elevation (ft MSL, HU) 1894.20

Outflow at Time Zero (cfs, QO) .0

-.209

Simplified Time of Breach Failure (hr, TFH)

TFH - Time of failure (hr) which is a linear equivalent of

the outflow hydrograph rising limb duration (TRS) obtained

by using the simplified dam-break discharge equation.

TFHI - Time of failure (hr) which is a linear equivalent of

‘the outflow hydrograph rising limb duration (TRS) obtained

by integrating breach outflow (QB) versus time from
T=0 to T=Peak Outflow (TP).
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PROJECT TITLE : Fountain Hills Dambreak Analysis
PROJECT NUMBER : #83 12/28/1995 .
OUTPUT RESULTS AT TIME OF PEAK OUTFLOW :
Elapsed Time (hr, TP) .286
Spillway Outflow (cfs) 0.
Breach Outflow (cfs, QBP) 30151,
Total Outflow (cfs, QP) 30151.
Breach Top Width (ft, BRW) 30.0
Breach Bottom Width (ft, BO) 30.0
Breach Side Slope Relative to Vertical (degrees, Z) .00
QUTPUT RESULTS AT END OF BREACH ANALYSIS :
Breach Depth (ft, BRD) 42.2
Breach Bottom Elevation (ft MSL, HC) 1852.0
Breach Side Slope Relative to Vertical (degrees, AGL) 38.75
Reservoir Water Surface Elevation (ft MSL, HY) 1862.4

Iy
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PROJECT TITLE : Fountain Hills Dambreak Analysis

I PROJECT NUMBER : #83 12/28/1995

DISCHARGE
(cfs)

0. 4000. 8000. 12000. 16000. 20000, 24000, 28000. 32000, 36000. 40000,

.000 * . .
5321.

5370.
5418.
5466.
5513,
5561.
5607.
. . . . . . . . 5654 .
* . . . . . . . . . 5700.
5746.
5792.
5837.
. . . . 5882,
. . . . 5927.
. . . . 5972.
6016,
6061.
6106,
6150.
6195,
6241,

.005 . . . . . . . .
.008 .
.010 .
.013 .
. 015 .
.018 .
. 020 .
.023 .
. 025 .
. 027 . . * . . . . . . .
. 030 .
.032 .
.035 .
.038 .
040 .
. 043 .
L 045 .
. 048 . . .
.050 .

.053 . . * . . . . . . . .
* . . . . . . 6289,

I . 058 . . * . . . . . . . . . 6338.

* *» * % * %

*

* * * % ¥ * * %
.

*
.

6390.
6446,
6509,
6580,
6665.
6767.
6891,
. . . . . . . 7043,
.080 . . * . . . . . . . . 7223.
7437,
. . 7689,
.087 . . * . . . . . . . . 7988,
.090 . . ¥ . . . . . . . . 8327.
.092 | . * . . . . . . . . 8699.
.095 . . .o* . . . . . . . . 9073.
. 097 . . . * . . . . . . . . 9487,

.100 . . . * . . . . . . . . 9924,
102 . . . * . . . . . . . . 10381.
.105 . . . * . . . . . . . . 10810.
.107 . . . * . . . . . . . 11278.
.110 . . . *. . . . . . . . 11760.
.112 . . . W* . . . . . . . 12266.
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.210 .
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.225 .
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.235 .
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.262 .

* %

* *
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13217.
13724,
14235,
14665.
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15649.
16140.
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17453.
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19883.
20269.
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21857.
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25724.
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26960.
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27675,
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7980.
7917.
7859.
7805.
7754,
7707.
7663.
7596.
752%.
7467 .
7438,
7423,
7408.
7393.
7378.
7362.
7347.
7332.
7317.
7302.
7287.
7271.
7256.
7241.
7225.
7210.
7195.
7179.
7164.
7149,
7133,
7118,




.565 .
.567 .
.570 .
.572 .
575 .
. 577 .
. 580 .
.582 .
.585 .
.587 .
. 590 .

.595 .

. 600 .

.602 .
.605 .
.607 .
.610
. 612 .
.615 .
. 617 .
. 620 .
. 622 .
. 625 .
. 627 .

. 642 .
. 645 .
. 647 .
. 650 .
.652 .
. 655 .

. 637 .

. 660 .
.662 .

. 665 .

. 667 .
.670 .

.672 .
. 675 .
. 677 .
. 680 .
. 682 .
. 685 .
. 687 .
.690 .
.692
.695 .
. 697 .
.700 .

702 .

.705 .
.707 .
.710 .
.712 .

* * * * * * % * * * * »

* %+ * % % *

*

* * * ¥ %

*
*

* %+ % % * * * * % *

*

* % % % % * *

* % %

* % ¥ * %

* %

7102,
7087.
7071.
7056.
7040,
7025.
7009.
6994,
6978.
6963,
6947,
6932.
6916.
6901.
6885.
6869.
6854,
6838.
6823.
6807.
6792,
6776.
6761,
6745,
6729.
6714,
6698.
6683,
6667.
6652.
6636.
6621,
6605.
6589.
6574,
6558.
6543,
6527.
6512.
6496,
6481,
6465,
6450,
6434,
6419,
6403,
6388,
6372,
6357.
6341,
6326.
6310,
6295.
6280.
6264 .
6249,
6233.
6218.
6202.







l .865 . e )
.867 . .ow . ‘ . . ' ' ' . oy
e o ' ) ) . . . o 5245,
I a0 : ] . . ) . . . . 5230.
o . . . 5214,
s . ) . 5199.
I o : ) _ . 5183.
- - ) . . 5168.
. . . . . . 5154,
- . . . 5139.
l e . . . . . 5125,
o . 5110.
o2 - ' . . . ) 5096.
I o5 . ' . . . ) 5081.
7 : . . . . 5067.
o . . ) . . ) 5052,
905 . .o* . . . ' oy
I s . 5023.
o . ' . ‘ 5008.
.912 . L * . ' . . ‘ ' - .
l e B . . 4979.
o > ' . ) ) . . . . 4964,
e - . X . . . . } 4950,
l i . . ‘ 4935,
22 B . . . . ) . . . 4921.
s . ' . ) . . 4906.
. » . . ) . ) ) . . 4891.
l 20 - . ) . . . . . 4877.
.935 . Lo . ' e
.937 . L* . ‘ . ’ : ey
l 7 > . . . 4833.
o . : . . . . 4818,
945 . L * e
s . 4789,
I . . 4774.
o . ) 4760.
= : 4745,
I 5 . 4729,
L 960 . L ) . . 4713.
560 . ; . . . . ) 4698,
l e N . . 4682.
J967 . Lx i . ' . ' st
o > ’ . ) ) . . . 4651.
o > ' ' . . . . . . . 4636,
I 572 > . ' . . . . . . ) 4622,
75 ; . ' . ) . . . . ) 4607.
o ; ' . . . . . . . . 4593,
I 550 . . . ) . . . . . . 4578.
s . ) } . . . . . 4564.
.987 . o ‘ (s
I 990 . * oy
.992 . L isto
.995 . R . . . . . wse
997 . > ' . - : s
l 1.000 . > . . . . o
. . . . . . . 4470.

IEND OF OUTPUT
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HEC-1 output for Golden Eagle Park Dam
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W * »*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
> MAY 1991 * * BYDROLOGIC ENGINEERING CENTER
- VERSION 4.0.1E * * 609 SECOND STREET
* * * DAVIS, CALIFORNIA 95616
* RUN DATE 12/27/95 TIME 16:54:30 * * (916) 551-1748

* *

w*

FRAARANNNNTNAR AN ANERANRRA SRR AR A AR WhREFNREARERNNhdhh R Ak ddededkRdehiddk ikt i ddr

X X XXOOOXX 00X X
X X X X X p.2 ¢
X X X X X
OO0 XXX X X X
X X X X X
X X X X X X
X X XODOXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND BECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CBANGED FROM THOSE USED WITE THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




LINE

W e NN =

I T
W N O

14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
3l
32
33
34
35
36
37

38
39
40
41
42
43
[T
45
46
47
48
49

I6.......1.
01}

i

b6}

D

1D

1

1D

bi)

D

ip

I

I

ip
*DIAGRAM
Ir

I0 5
N 5
w

KK C5361
KM

KM

Ko 1
BA  2.51
Q1 0
QI 16.0
QI 139.5
Q1 4475.5
Q1 5360
QI 2065.5
Q1 899
QI 354
Q1  129.5
QI 47.5
oI 19
QI 8.5
QI 4
QI 2
QI 1
Q1 0.5
w*

KK C5360
KM

) 1
RS 1
SV 0.00
SV 346,95
SE 1852.1
SE 1892.0
SQ 0
sQ 2752
SE 1852.1
SE 1892.0

FOUNTAIN BILLS DAM BREAK ANALYSIS
Model for the Computation of PMF for Dam 4

Analytical Considerations:
(a) Principal Spillway is clogged.

AHANNENNERARREARRNERT AN A RAN AR R RAR RN IR T RAAN AT TR A AT AR SRk drd b

Y - B

HEC-1 INPUT

N

Y. R

Y PN PN RN

R IR L

FILE NAME: DAM4-PM.IH1

(b) Initial Condition is the higher between 100-year flood and

Spillway crest elevation.
{¢) The outflow hydrograph from Dam 11 is the hydrograph associated
with its breaching.
(d) The inflow hydrographs defined here are all 1/2 PMF obtained

from generated 5-minute PMF
T L 3 L4 f ST L T arara ey

120

DAM INFLOWS FROM PMF ANALYSIS (DAM36-PM.IH1)
Inflows to Dam 36 (BHesperus Dam)

0.5
19.0
163
6739.5
4802.5
1928
813.5
319
117.5
43.5
17.5
7.5

1.5
22.5
187
8794.5
4304
1800.5
742
287
105.5
39
16.

[~
o= N WL N

Reservoir route at

ELEV
3.96
374,00
1862.0
1893.0
0

4573
18562.0
1893.0

1889.0
35,94
401.26
1870.0
1894.0
0

6723
1870.0
1894.0

2.5
28.5
213.5
9897.5
3867
1680
680.5
258.5
94.5
36
15.0
6.5
3.5
1.5

1

0.5

3.0
37.5
239
9960.0
3492
1558.5
622.5
231.5
85

33

14

3

3

1.5
0.5
0.5

C536 (Dam 36).

87.09
431.00
1876.0
1895.0

0

9921
1876.0
1895.0

132.22
461.36
1880.0
1896.0

16583
1880.0
1896.0

4.0
50.0
445.5
9392.5
3150
1433
570.5
207.5
76

30
12.5
5.5

3

1.5
0.5
0.5

186.43
494,00
1884.0
1897.0
0
25417
1884.0
1897.0

5.5 8.0
66 81.5
929 1590

8537.0 7634
2860.5 2630.5
1317.5 1204

522 475
187.5 170.5
68 62
27.5 25
11.5 10.5
5 5

2.5 2.5
1.5 1
0.5 0.5
0.5 0.5

254.82 276.00
525.67 559.13
1888.0 1889.0
1898.0 1899.0
0 0
35910 47818
1888.0 1889.0
1898.0 1899.0

10.5
98
2261
6771.5
2420
1097
431.5
155
57

23

10
4.5
2.5

1

0.5
0.5

298.02
593.55
1890.0
1900.0
330
60990
1890.0
1900.0

13.5
117.0
2992
6027.5
2232
998.5
391.5
142

52

21

C v = N U w

o o

322.00
629.19
1891.0
1901.0
1303
75321
1891.0
1901.0

PAGE 1




LINE

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94
95
96
97
98

*RRBBEEBEER

EB5E R

QI
QI
QI
QI
QI
QI
Q1
Q1
QI

C5841
DAM INFLOWS FROM PMF ANALYSIS (DAM7-PM.IH1)
Inflows for Dam 7 (Sunridge Canyon Dam)

1
1.59
0 1 3 5 8 13 21 30
50 55 39 71 920 109 142 176.5
262 281 293 301 306 962 2859 6018.5
8794 7081 5515.5 4290 3368 2710.5 2252.5 1910.5
1216 1069 966.5 889 835.5 800.5 779.5 760.3
664 595 516 440 382 336.5 301.5 274
230.5 219 203 186 168 149 131.5 116.5
90 85.5 82.5 77.5 70.5 64.5 58 51
30.5 25 20 16 12.5 10.5 9 7.5
4.5 4 3 2.5 2 1.5 1.5 1
0.5 0.5 0.5 0.5
C5840
Reservoir route at C584 (Dam 7).
1

1 ELEV 1926.31
0.00 0.60 4,30 11.27 23.74 46.29 B6.65 96.00
151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00
1884,.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00
0 0 0 0 0 0 0 4
6277 8638 11325 14517 19390 25613 32928 41229
1884.8 1894.00 1900.00 1906,.00 1912.00 1918.00 1924.00 1925.00
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00

584598
Normal depth cheannel route from C584 to C598

37.5
208.5
9254.5
1631
748.5
253.5
104.5
43.5
6.5

1

104.90
285,59
1926.00
1938.00
328
50456
1926.00
1938.00

44
236.5
10015.5
1403
719.5
239.5
96

37

5.5

0.5

126.25
306.14
1928.00
1939.00
2553
60573
1928.00
1939.00

Source: Cross Section Data is the weighted average of 2 channel sections

used in FU100-6.IH1.
1 FLOW -1
0.065 0.050 0.065 6526.0 0.02571
9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7
1796.3 1791.2 1788.3 1784.1 1784.9 1988.0 1790.2 1796.4

C5780
Breach Qutflow Bydrograph from Dam 11 (North Heights Dam)

1

2.02
781 493 408 353 306 267 235 210
159 148 140 134 131 133 140 153
212 234 254 274 292 415 1175 3086
29206 13111.4 7068.4 6196.2 5139.0 4067.1 3127.9 2412
1569 1410 1275 1172 1092 1029 983 951
841 779 707 631 560 499 460 444
399 kI:Y 369 352 334 314 294 275
226 212 199 187 175 163 150 138
104 94 84 75 68 60 54 48

189
170
6860.3
2076
922
429
257
126

43

172

190
21573.8
1801
887

414

241

115

38

PAGE 2




LINE

99
100
101
102
103

104
105
106
107
108
109
110

112
113
114
115
116
117

119
120
121
122
123
124
125
126
127
128

129
130
131
132
133
134

136
137
138

139
140
141
142

*ERBEBEERER

SRPBEBEEH

QI
QI
QI
QI
QI
QI
QI
QI

QI

BBERRA

sv

SE

ZRBEBEER

...... 1.......2.......3..
34 30 27
10 8 7
2 2
1 1
1 1
578596

HEC-1 INPUT
RPN PN - TN .6
23 21 18
6 6 5
2 2 1
1 1 1
1 1 1

RS TN - R
16 14
4 4
1 1
1 1
1 1

Normal depth channel route from C5780 TO C596
Source: Cross Section Data is the weighted average of three (3) channel

sections
1 FLOW -1
0.055 0.045 0.055

used in FU100-6.IH1,

3762.0 0.01624

9928.9 9945.0 9963.1 9950.6 10012.2 10035.4 10052.8 10069.6

1755.7 1746.3 1746.1

C5601

1741.7 1743.3 1743.7

1744.6 1755.7

DAM INFLOWS FROM PMF ANALYSIS (DAM6-PM.IH1)
Inflows for Dam 6 (Aspen Dam)

1
2.16

0 1 3.5
44.5 51 60

207 230.5 257.5
7801.5 7998.5 7713
2743.5 2444.5 2195.5

1213 1107 1005

433  391.5 351
174  161.5 149.5
66.5 60 54.5
22,5 19.5 16.5
5.5 5 4.5
1 1 1
C5600
Reservoir route at
1

1 ELEV 1835.36

0.00 7.09 34.65
289.00 310.81 336.00
1808.8 1814.00 1820.00
1841.0 1842.00 1843.00
0 0 0

8342 11004 13952

560585

6 8.5 13.5

74 92 111.5
284.5 308.5 824.5
7044 6195 5365.5
1979 1812.5 1676
906.5 811.5 728

316 286.5 264.5

137.5 124 111

49 43.5 39

14.5 12.5 1

3.5 3 2.5

0.5 0.5 0.5
C560 (Dam 6).

75.98 135.64 191.44
360.88 389.00 416.30
1826.00 1832.00 1836.00
1844.00 1845.00 1846.00
0 0 122

18097 24860 33293

19.5 26
130  147.5
2182.5 4084.5
4650 4053
1562 1467.5
663.5 597
244 222.5
100 90
36 32.5
9.5 8.5
2.5 2
0.5 0.5

208.31 226.53
446.00 476,39
1837.00 1838.00
1847.00 1848.00
926 2241
43118 54205

Normal depth channel route from C560 to C585
Source: HEC-2 Cross Section: AS4,311

1 FLOW -1
0.050 0.025 0.050

3127.0 0.0272

9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4
1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7

P S L
12 11
3 3

1 1

1 1

1 1

32 38.5

166 185.5
5804.5 7101
3522 3098
1395.5 1315.5
534.5 479
204 188.5
81.5 73.5
29 25.5

7.5 6.5
1.5 1.5

246.00 266.28
509.00 540.78
1839.00 1840.00
1849.00 1850.00
3942 5983
66475 79878

PAGE 3




LINE

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

161
162
163
164
165

C599

1
1.38
0
99.5
276
6643.5
913
506
157.5
70

13

1

C5991
Hy

1

4

BASIN INFLOWS ABOVE DAM NO. & (DAM4-PM.IH1)
Basin Inflows for Dam & (Golden Eagle Park Dam)

2

104
281
4812
823
417
148.5
69.5
10
0.5

drograph

6.5
106.5
283.5

3478

775
344.5

133

69.5

7.5

0.5

11.5
123.5
285.5

2598
736.5

289
118
63.5
5.5
0.5

23
155.5
286.5

2004.5
702.5
244.5

105
53.5
4

37.5
186.5
1604
1606
674.5
212
94

44

3

...... B IR - NN
52 66.5 81.5

215 - 239 252
4540 B671.5 10442.5
1381.5 1220 1091.5
656.5 648  644.5
187.5 172 163.5
85 79 74.5

35.5 27.5 22

2 1.5 1.5

combine C5840 + C5600 + C5780 + C599

PAGE 4

92.5
268.5
8846
996
598.5
159.5
72

17




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW

NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

17 C5361
v
v
38 C5360

50 . C5841
66 . C5840
78 . 584598

86 . Cc5780
v

. . v

104 . . 578596

112 . . . C5601
129 . . . C5600

139 . . . 560585

161 . C599I......00000 eearesene .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

T T O D B B B G B B O B e B D B e e
< <







