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3.2.5 Gaae Data 

3.2.5.1 Streamflow Gaging Stations 

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 [6.5:271. 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 wi th the USGS data. Refer to  Section 

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

results. 



Table G-1 

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

Station 
Number 

Station Name 

Main Log Pearson Ill 
Drainage Mean Channel Record Discharge For 

Area Elevation Slope Length Qmax 100-Year Storm 
sm feet f t lmi years cfs cfs cfslsm 

(1 1 (2) (3) (4) ( 5 )  (6)  ( 7 )  (8) (9) 
* 5 10070 West Fork Sycamore Creek Near Sunflower 4.58 5,430 260 11 1,700 4,200 91 7 
5 10080 West Fork Sycamore Creek Near Sunflower 
51 01 00 East Fork Sycamore Creek Near Sunflower 
5 101 7 0  Camp Creek Near Sunflower 

"51 2200 Salt River Tributary In S. Mountain Park 

51 5800 Hartman Wash Near Wickenburg 

* 5 1 6600 Ox Wash Near Morristown 

*5  17200 Centennial Wash Tributary Near Wendon 
51 9600 Rainbow Wash Tributary Near Buckeye 
5201 0 0  Military Wash Near Sentinel 
5201 30  Darby Arroyo Near Ajo, AZ 
*520160 Gibson Arroyo a t  Ajo, AZ 
"520230 Crater Range Wash Near Ajo 

* Watershed is similar to the Fountain Hills area. 



Table 6-2 

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

HEC-1 
ldentifier 

Station Name 
Drainage 

Area 
sm 

(1) (21 (3) 

2048 Subbasin in upper Caliente Wash watershed 0.13 
Subbasin in upper Hesperus Wash watershed 
Subbasin in upper Hesperus Wash watershed 
Subbasin in upper Ashbrook Wash watershed 

Subbasin in upper Ashbrook Wash watershed 

Subbasin in upper Cloudburst Wash watershed 

Un-named wash 

Escalante Wash dls of McDowell Mtn. Park 
Escalante Wash at McDowell Mtn. Road 
Hesperus Wash at N. Town boundary 
Above Dam 36 
Ashbrook Wash at N. Town boundary 
Above Dam 6 
Bristol Wash at Montezuma Blvd. 
Bristol Wash d/s of Montezuma Blvd. 
Above Dam 11 
Above Dam 7 

Main 
Mean Channel 100-year, 6-hour 

Elevation Slope Peak Discharge 
feet ft lmi cfs cfslsrn 



+ USGS LP3 Values A Modeled Values 

0.10 1 .oo 
Drainage Area (sm) 

Note: 

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 



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 33O36'4OW and Longitude 11 1 O43'29". 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 1 1 1 O44'42". The 
gage is at elevation 2,040 feet. 

Asher Hills Gage: Established 2 August 1990. Located in Section 1 T4N 
R6E at Latitude 33O43'03" and Longitude 1 11 O41'01". 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 wi th  estimates using a USGS regional regression 
equation; and 

4. Comparison of modeled results wi th  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. 



3.3.2 Corn~arison with USGS G a ~ e  Data 

The selected USGS gage data for representative washes are summarized in 

Table G-1 . The modeled results 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 almost 10 square 

miles, and the unit peak discharges range from about 350 cfslsquare mile to about 1,800 

cfslsquare mile. The average of the data from Table G-1 is about 900 cfslsquare mile for 

these small watersheds. The model subbasins for comparison are generally smaller than 

the gaged watersheds and range in size from 0 . 1 2  square miles to 2.91 square miles. The 

unit peak discharges range from 8 8 4  cfs/square mile to  2,141 cfslsquare mile, and the 

average of the data from Table G-2 is about 1,300 cfslsquare 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 Usina Surveved Hiah 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 t o  obtain the ponding elevation upstream of each 

of the five dams. The debris lines appeared t o  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 t w o  rainfall distributions are plotted on Figure C-1. 



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) 0, Stage Q, Stage 

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

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 I 1, respectively. These depths are reasonably close t o  the 

measured depths and provide a measure o f  confidence for the culvert hydraulic models. 



0 2 4 6 8 10 12 14 16 18 20 
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Figure C-1 

Cumulative Precipitation vs Time for Storm of 3 and 4 December 1992 



3.3.4 Com~arison With USGS Reaional Rearession Eauation 

The Arizona Department of Transportation (ADOT) Highway Drainage Design 

Manual - Hydrology (ADOT Hydrology Manual [I I)  lists preliminary USGS regional 

regression equations for use in Arizona. The Fountain Hills North study watershed lies in 

flood region 12. The regression 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, 

1 1 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 3 1 

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

confidence check. 



Table C-2 
(Ref. - ADOT Hydrology Manual Table 10-6) 

Fiood 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 1 (2) (3) 

2 Q = 41.1 AREA 0.629 102 

5 Q = 238 AREA 0.687 ELEV-0.358 64 

10  Q = 479 AREA 0.661 ELEV-0.398 47 

25 Q = 942 AREA 0.630 ELEV-0.383 34 

50 LOG Q = 7.36 - 4.17 AREA- -0.440 LOG ELEV 30 

100 LOG Q = 6.55 - 3.1 7 AREA- '.I ' -0.454 LOG ELEV 3 1 

FIGURE C-2 
(Ref. - ADOT Hydrology Manual Figure 10-20) 
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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 ID Area, sm Elevation USGS HEC-1 Model 

3.3.5 Com~arison with Previous FIS Studies in M a r i c o ~ a  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 ,  1 1 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. 



I . - 

DRAltJAGE AREA IN SQUARE MILES 
Maricopo County Envelope Curve from FEMA FIS Data 
SSA 2-91 AOWR A - Fountain Hills HEC-1 Model 

FIGURE C-3 
Comparison of Modeled Results with FEMA FIS Data 





Table 6.3A.--Local-storm PMP computat ion,  Colorado River ,  Great Basin and 
C a l i f o r n i a  dra inages .  For d r a i n a g e  average depth PMP. Go t o  
t a b l e  6.3B i f  a r e a l  v a r i a t i o n  i s  r equ i r ed .  

Drainage AS?EI\/ 17.4 1 - L7nn 1 6 Area 2, /c m i 2  (hZ) 
La t i t ude  33 ' Longitude /// '4.r / Minimum Elevat ion / P I 0  f t (m) 

Steps.correspond t o  t hose  i n  sec .  6.3A. - 
2 2 

1. Average l -hr  l - m i  ( 2 .6 -h  ) PMP f o r  / in. (unn) 
dra inage  [ f i g .  4.51. 

2. a. Reduction f o r  e l e v a t i o n .  [No ad jus tment  
f o r  e l eva t ions  up t o  5,000 f e e t  (1,524 m):  
5% decrease  p e r  1,000 f e e t  (305 m) above 
5,000 f e e t  (1,524 m)]. /O 0 % 

b. Mult iply s t e p  1 by s t e p  2a. / in. (unn) 

3. Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. /. 3 

Dura t ion  (hr) 
1 / 4 1 / 2 3 1 4  1 2 3 4 5 6 

4. Durat ional  v a r i a t i o n  
f o r  611-hr r a t i o  of 
s t e p  3 [ t a b l e  4.41. 9 ?$ / o0  114 121 /ZJ IZ8 130 X 

2 2 5. l - m i  (2.6-km ) PMP f o r  
i nd i ca t ed  du ra t i ons  
[ s tep  2b X s t e p  41. 8.f l o2  b.9  //J I.?.! /-1.? /$I/ r4.7 1s o in .  (mm) -- ----.---, 

6. Areal  reduc t ion  
[ f i g .  4.91. 

7. Area l  reduced PMP 
[ s teps  5 X 61. - - - - - -  $ 0  7.9 i0.f / l 1 0  1 2 . 7  lJJ JCO '4.4 j(7 in. 

8. IncrementalPMP . 
[ success ive  s u b t r a c t i o n  
i n  s t e p  71. 

8 " ' '*7 0J 1 15-min. increments ---- 
9. Time sequence of  i nc re -  

mental PEP accord ing  t o :  

Hourly increments 
[ t a b l e  4.71. 

Four l a r g e s t  15-min. 
increments [ t a b l e  4.81. 



I; 9. Time sequence of  incre-  
mental  PEP according to :  

Table  6.3A.--Local-storm PMP computation, Colorado River ,  Great Basin and 
Ca l i fo rn i a  drainages.  For  d r a i n a g e  average depth PMP. Co t o  

Is t a b l e  6.3B i f  a r e a l  v a r i a t i o n  i s  requi red .  

Drainage REG/ '& tT 0 S D A f  r .*G Area 3 ,  ?/ 
La t i t ude  3g0*,r' Longitude l l l w ~ C  

m i 2  
Minimum Elevat ion F? f  t ,@J 

Steps correspond t o  t hose  i n  see .  6.3A. - 
2 

1. Average 1-hr 1 - m i 2  ( 2 .6 -b  ) PEIP f o r  //ar in. (w 
dra inage  [ f i g .  4.51. 

2. a. Reduction f o r  e l eva t ion .  [No adjustment  
f o r  e l eva t ions  up t o  5,000 f e e t  (1,524 m): 
5% decrease pe r  1 ,000 f e e t  (305 m) above 
5,000 f e e t  (1,524 m)]. f 0 0  X 

b. Mult iply s t e p  1 by s t e p  2a. / I . &  

3. Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. / I  3 

Dura t ion  ( h r )  
114 1 / 2  3 / 4  1 2 3 4 5 6 

4. Durat ional  v a r i a t i o n  
f o r  611-hr r a t i o  of 
s t e p  3 [ t ab l e4 .4 ] .  7'/ f7 ?< / D c ' l l L /  /2/ ' .?f j2 '  lz0 X 

Hourly increments 
[ t a b l e  4.73. 

Y 

Four l a r g e s t  15-min. 
increments [ t a b l e  4.81. 7.7 / .It  0,7 0.7 in. ---- 

2 2 
5. l - m i  (2.6-km ) PMP f o r  3, i 

I 

\ 

i nd i ca t ed  du ra t i ons  
[ s t e p  2b X s t e p  41. %d B-2 b . 9  OD.( 13 .1  13.7 Y.4 lg.7 ~ r . 0  in. --------- 

6, Area l  reduc t ion  
[ f i g .  4.91. --------- 9/ 73 ?# 96 96 $1 97 98 % 

7. Area l  reduced PMP 
[ s t e p s  5 X 61. --------- / 7.7 9, 10.2 /o.p 12 6 19.9 o W.3 /go 7 in. (m) 1,;i 

8. Incremental PMP 
[success ive  s u b t r a c t i o n  
i n  s t e p  71. -- le.7 1 .7  5 --- o - 7  0.3  0 .d  in* JPQ) 

7.7 1.8 017 0 8 7  1 1.5-min. increments ---- 



Table  6.3A.--Local-storm PMP computat ion,  Colorado River, Great Basin and 
C a l i f o r n i a  drainages.  For  d r a i n a g e  average depth  PMP. Go t o  
t a b l e  6.3B i f  a r e a l  v a r i a t i o n  i s  requ i red .  

. 7 f i n  *f7) Area / , r  2 
Drainage m i  (h2) 
L a t i t u d e  3 9 O * ~ '  Longitude It1 "c/#r ' Minimum Elevat ion  f t  (m) 

S t e p s  correspond t o  those i n  s e c .  6 .3A .  - 
2 

1. Average 1-hr 1 - m i 2  (2.6-lan ) PMP f o r  in. (mm) 
d r a i n a g e  [ f i g .  4.51. 

2. a. Reduction f o r  e l e v a t i o n .  [No adjus tment  
f o r  e l eva t ions  up t o  5,000 f e e t  (1,524 m):  
5% decrease  per  1,000 f e e t  (305 m) above 
5,000 f e e t  (1,524 m)]. / a  0 % 

b. Mul t ip ly  s t e p  1 by s t e p  2a. / I ,  4. in. (m) 

3. Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. /. 3 

Durat ion  ( h r )  

I 1 / 4  1 / 2  3 / 4  1 2 3 4 5 6 
4. Dura t iona l  v a r i a t i o n  

f o r  6/1-hr r a t i o  of 
s t e p  3 [ t a b l e  4-41 .  7+ C q  9 f  h0 fiI( 121 12.T /M /3o % - -------- ~ 

2 
5 .  1 - m i 2  (2.6-km ) PMP f o r  

i n d i c a t e d  dura t ions  
[ s t e p  2b X s t e p  41. 8,y /0.2 b~q r1.X 13.1 h.7 / { . d  IJ,r 1s.0 Fn 

------,---, mm> 

6. Area l  reduct ion  
[ f i g .  4.91. 

7. A r e a l  reduced PMP 
[ s t e p s  5 X 61. 8 o 0 4 9 . 0  3 .  1 1  7 J 

i, - - - - - - -  (mm) 

8. Incrementa l  PMP 
[ success ive  s u b t r a c t i o n  
i n  s t e p  71. 

R Z  /.Q O s 7  "7 ) 15-min. increments ---- 
9. Time sequence o f  incre-  

menta l  PMP according to:  

Hourly increments 
[ t a b l e  4.71. 

Four l a r g e s t  15-min. 
increments [ t a b l e  4.81. 



I 
Table 6.3A.--Local-storm PMP computat ion,  Colorado River ,  Great Basin and 

I 
C a l i f o r n i a  d ra inages .  For  d r a i n a g e  ave rage  depth  PMP. Go t o  
t a b l e  6.3B i f  areal v a r i a t i o n  i s  r e q u i r e d .  

Drainage MOR.J?f I t E  1 6  ftl-.? (414 d /I) Area 2 . O  m i 2  ( b 2 )  
L a t i t u d e  0 \ 3 ~ '  Longitude //I O r / &  ' Minimum E leva t ion  f t  (d 

.r' S t e p s  correspond t o  t h o s e  i n  sec. 6.3A. 
2 

1. Average 1-hr 1 - m i 2  (2.6-lrm ) PMP f o r  in. (m) 
dra inage  [ f i g .  4.51. 

I 
2. a. Reduction f o r  e l e v a t i o n .  [ N o  ad jus tment  

f o r  e l e v a t i o n s  up t o  5,000 f e e t  (1,524 m ) :  
i 5% decrease  p e r  1 ,000  f e e t  (305 m) above 

5,000 f e e t  (1,524 m)]. /00 % 

b. Mult iply s t e p  1 by s t e p  2a. /I. J in. (m) 

3. Average 611-hr ra t io  f o r  d r a i n a g e  [ f i g .  4.71. /+ 3 

Dura t ion  (h r  ) 
1/4 1 / 2  3 /4  1 2 3 4 5 6 

4. Dura t iona l  v a r i a t i o n  
f o r  611-hr r a t i o  o f  
s t e p  3 [ t a b l e  4.41. 7 q  R? f3.r la0 //4 / 2 /  1% 17F' 1.30 X 

2 2 5. 1 - m i  (2.6-km ) PMP f o r  
i n d i c a t e d  d u r a t i o n s  
[ s t e p  2b X s t e p  41. 9.C M.2 /0.9 I/.&* 13. / 14.9 /YI J 1117 I C  0 in. (mm) --------- 

6, Area l  reduc t ion  
[ f i g .  4.91. 

[ success ive  s u b t r a c t i o n  
i n  s t e p  71. 

7. Area l  reduced PMP 
[ s t e p s  5 X 61. 9.0 4,s / o . f  11.2 1 2 . 7 / a . X  I $ , /  1q.d lJ .7  in. (m) --------- 

8. Incrementa l  PMP 

//,a /#x 0,s O,G. c7.". 2 ------ in. (mm) 

&'lo /,g 7 0 1 7  ) 15-,in. increments  ---- 
9. Time sequence o f  i n c r e -  

menta l  PMP accord ing  t o :  

Hourly increments  
[ t a b l e  4.73. 

Four l a r g e s t  15-min. 
increments [ t a b l e  4.81. v'.c1 1 8  017 0 ' 7  in. (m) ---- 



T a b l e  6.3A.--Local-storm PMP c o m p u t a t i o n ,  Colorado  River ,  Great  Basin and 
C a l i f o r n i a  d r a i n a g e s .  F o r  d r a i n a g e  average  dep th  PMP. Go t o  
t a b l e  6.3B i f  a r e a l  v a r i a t i o n  i s  r e q u i r e d .  

Drainage GOLD.€ M E A G L E  P A R <  () f-) k e a  7*13 
2  

mi ( h 2 )  
L a t i t u d e  da " Zd Longi tude  / / l o  +r' Minimum E l e v a t i o n  /706 f t  (m) 

S t e p s  correspond t o  t h o s e  i n  sec. 6.3A. - 
2  

1. Average 1-hr 1 - m i 2  (2.6-lrm ) PMP f o r  
d r a i n a g e  [ f i g .  4.51. 

/I. J in. (mm) 

2. a. Reduction f o r  e l e v a t i o n .  [ N o  a d j u s t m e n t  
f o r  e l e v a t i o n s  up t o  5 ,000  feet (1,524 m): 
5% d e c r e a s e  per 1 , 0 0 0  feet (305 m) above 
5,000 f e e t  (1,524 m)]. /Ob % 

b. Mul t ip ly  s t e p  1 by s t e p  2a .  11. in. (m) 

3. Average 6/1-hr r a t i o  f o r  d r a i n a g e  [ f i g .  4.71. /. 3 

D u r a t i o n  ( h r )  
1 / 4  1 / 2  3 / 4  1 2 3 4  5 6  

4 .  D u r a t i o n a l  v a r i a t i o n  
f o r  6/1-hr r a t i o  o f  
s t e p  3  [ t a b l e  4.41. 7 87 9 0 0  4 121 /M 128 /do --------- 

2  2 5. 1-mi (2.6-km ) PMP f o r  
i n d i c a t e d  d u r a t i o n s  
[ s t e p  2b X s t e p  41. Rp\( /002 10.7 //.,I /a,/ 13.9 /4rj / t # . ~  k c b i n .  --------- (mm) 

6 ,  A r e a l  r e d u c t i o n  
[ f i g .  4.91. 

7. A r e a l  reduced PMP 
[ s t e p s  5 X 61. 6.6 8 J  9 . 2  9 . 9  /I.< 12.f /J.O tl.2 t3,7 in - - - - - -  (=I 

8. Inc rementa l  PMP 
[ s u c c e s s i v e  s u b t r a c t i o n  
i n  s t e p  71. 

6 . 6  /.'? 018 0b6 1 15-min. increments  ---- 
9. Time sequence o f  i n c r e -  

menta l  PMP a c c o r d i n g  t o :  

Hourly i n c r e m e n t s  
[ t a b l e  4.73. 

Four l a r g e s t  15-min. 
increments  [ t a b l e  4.81. 6 . 6  / 9  0.2 0.6 in. (m) ---- 



Table 6.3A.--Local-storm PMP computation, Colorado River ,  Great Basin and 
Ca l i fo rn i a  drainages.  For d r a i n a g e  average  depth PMP. Go t o  
t a b l e  6.3B i f  a r e a l  v a r i a t i o n  is r e q u i r e d .  

I Drainage nf?A/f //rFZ AA7FA A DAk7 -# f l  kea 
2 

S' m i  ( b 2 )  
La t i t ude  a0-?$' Longitude / / / " + r '  Minimum Elevat ion /70C f t (rn) 

I Steps  correspond t o  t hose  i n  sec ,  6.3A. 

2 
1. Average 1-hr 1-mi2 (2.6-km ) PMP f o r  //. < in. (m) 

I 
drainage [ f i g .  4.53. 

2. a. Reduction f o r  e l eva t ion .  [No ad jus tment  
f o r  e l eva t ions  up t o  5,000 f e e t  (1,524 m): 
5% decrease p e r  1 ,000 f e e t  (305 m) above 
5,000 f e e t  (1,524 m)], /O 0 % 

b. Multiply s t e p  1 by s t e p  2a. /L < 
I 

in. (m) 

3. Average 6/1-hr r a t i o  f o r  d r a inage  [ f i g .  4.71. /. 9 

Dura t ion  (hr )  
1 / 4  1 / 2  3/4 1 2 3 4 5 6 

4. Durat ional  v a r i a t i o n  
f o r  611-hr r a t i o  of 

7q R ' I? ( /no //J. 12 / />h t7K /.lo 
s t e p  3 [ t a b l e  4.41. - - - - - - - - - %  

- 

2 2 5. I-mi (2.6-km ) PMP f o r  

I ind ica ted  du ra t i ons  
[ s t e p  2b X s t e p  41. - - - - - -  8.J /a 2 /o.? /I X+ /A. / 0.Q /(/.5/ /dl7 in .  (rnm) 

I 6. Areal reduct ion 
[ f ig .  4.91. 

7. Areal  reduced PMP 
[ s t eps  5 X 61. .C,3 /o / / o ,g  11 4 13. 13.8 14.3 ~ $ 6  K.0 h. --------- 

8. Incremental PME' 

I [ success ive  s u b t r a c t i o n  
i n  s t e p  71. ------ 11.4 /.b b a d  o,J 0.3 o,d in. (=) 

8 3 1 - P  (7*7 0 ,6  ) 15-min. increments 

I 
---- 

9. Time sequence of  i nc re -  
mental PMP accord ing  t o :  

Hourly increments 
[ t a b l e  4.71. 

Four l a r g e s t  15-min. 
increments [ t a b l e  4.81. 8.3 1.6' O * 7  ot6 in. (rn) ---- 





Table S-9 

Summary of Future Condition Subbasin Parameters 
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Summary of Future Condition Subbasin Parameters 
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I 
Table S-9 

I Summary of Future Condition Subbasin Parameters 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I File = C:\P\35\QWIN\TS_FU. WB 1 19-Sep-94 

I 
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Table S-9 

Summary of Future Condition Subbasin Parameters 

Total Watershed Are 16.50481 
(excluding non-contributing area) 

File = C:\P\35\QWIN\TS - FU.WB1 Table S-9, Page 4 



j Clark unit 
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Future Condition Subbasin Time of Concentration Parameters 
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Future Condition Subbasin Time of Concentration Parameters 
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Future Condition Subbasin Time of Concentration Parameters 
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Table S-7 

Future Condition Subbasin Time of Concentration Parameters 

File = C:\P\35\QWIN\TS-FU.WB 1 19-Sep-94 Table S-7, Page 



Table S-7 

Future Condition Subbasin T i e  of Concentration Parameters 

Note: The comporite m and b valuer l i d  arc bued on the following: 

m b 
Urban: -0.00625 0.04 
Vdey (desert angeland): -0.01375 0.08 
Hillslope -0.02500 0.15 
Mountain -0.03000 0.20 

111 
Subbasin 

ID 

211AD 
- 211AE 
2llAF 

File = C:\P\35\QWNTS-FU.WBl 19-Sep-94 Table S-7, Page 

[21 
Drainage, 
Area 
(sm) 

0.04132 
0.03443 
0.05270 

, 131 I 141 
Elevation 

PI 
Flow 
Path 

(miles) 
0.489 

0.313 
0.332 

1101 
Mountain 

Area 
(96) 
0.0% 
0.0% 
0.0% 

Top 

1684.0 
1552.0 
1666.0 

[111 
Urban 
Area 

% 
100.0% 
84.8% 
100.0% 

Bottom 

1517.0 
1504.0 
1542.0 

[a 
Slope 
(ftlmi) 

341 - 
153 
373 

, 1121 I ru1 
Weighted Kb Equation 

. Parameters 
m I b 

1141 

Kb 

0.03 
0.04 

-0.00625 
-0.00739-- 
-0.00625 

[71 
Adjust. 
Slope 
(ftlmi) 
-- 280 
153 
292 

' 

0.04 
0.05 
0.04 0.03 11 

[a] 
Valley 
Area 
(%) 
0.0% 
15.2% 
0.0% 

191 
Hillslope 

Area 
(%) 
0.0% 
0.0% 
0.0% 



Table S-10 

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

I File = TS-FU.WB1 

I 
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Table S-10 

Summary of Clark Unit Hydrograph Parameters 
1 00-year and 1 0-year Future Condition Tc end R values 

our 6-hour 24-hour 
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Table S-10 

Summery of Clark Unit Hydrograph Parameters 
100-year and 10-year Future Condition Tc and R values 

-hour 6-hou hour G-hour 
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Table S-10 

Summary of Clark Unit Hydrograph Permeters 
100-yew and 10-year Future Condition Tc and R values 
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Table R-2c 
Reach Route Hydraulic Data for the 100-year, 6-hour Storm 

Future Condition 

File = C:\P\35\QWIN\TR-FU.WB 1 19-Sep-94 Table R-2c, Page 1 

Routing 
Reach 

111 
501502 
502503 

, 503504 
508507 
511512 
513514 
515517 

516517 

517518 

Reach NSTEPS 
from HEC-1 

Input 
F ie  
11 71 

Slope 
in ftlft 

[21 

Manning's Equation Computed Usina HEC-1 Summarv Data . 

0.020 
0.018 
0.010 
0.003 
0.011 
0.024 

0.019 

0.021 
0.017 

Length 
in feet 

PI 

Channel 
Base Width 

in feet 
@I 

Wave 
Celerity 

in fps 
[121 

6 
7 
1 
4 
3 

7 
6 

14 
7 

Flow Top 
Width 
in feet 

[91 

Flow 
Depth 
in feet 
11 01 

Travel 
T i e  

in hours 
(151 

Average 
n 

value 
141 

30.0 
120.0 
50.0 
14.0 
20.0 
20.0 

20.0 

40.0 
16.6 

Channel 
Velocity 

in fps 
[I 11 

NSTEPS 
Computed 

1161 

Velocii Range 
in fps 

Miin. I Max. 

3000 

2453 
1151 
934 
760 

2403 

3340 
6720 

4367 

76.3 
232.0 
0.0 
83.8 
96.3 
73.0 

71.8 

69.6 

109.6 

524 
699 
0 

232 
482 
380 

599 

524 

1181 

1131 
0.045 
0.045 
0.045 
0.026 
0.050 
0.045 

0.045 

0.045 
0.045 

1.9 
1.2 
0.0 
2.8 
2.5 
1.6 

2.3 

1.7 
3.3 

Dichaqe, in cfs 

11 41 
0.1000 
0.1167 
0.0000 
0.0667 
0.0500 

0.1167 
0.1000 

0.2333 
0.1167 

Top 
rsl 

511 
687 
0 

224 
472 
366 

590 

495 

1163 

6 
7 
1 
4 
3 
7 

6 

14 

7 

518 
693 
0 

228 
477 
373 

,595 

510 

1172 

Bottom 
[a 

5.6 1 8.3 

Average 
171 

4.3 
3.1 
0.0 
1.9 
1.9 
3 .O 

4.8 

4.5 
5.4 

3.9 
0.0 
3.0 
4.8 

5.2 

5.8 

5.8 
8.6 

7.5 
5.1 
0.0 
3.9 
4.8 
5.0 

8.4 

6.5 

9.1 

5.8 
0.0 
3.9 
4.2 
5.7 

9.3 
8.0 
10.4 



Table R-2c 
Reach Route Hydraulic Data for the 100-year, 6-hour Storm 

Future Condition 
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Reach Route Hydraulic Data for the 100-year, 6-hour Storm 

Future Condition 
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Table R-2c 
Reach Route Hydraulic Data for the 100-year, &hour Storm 

Future Condition 



APPENDIX F 

Areacapacity and spillway rating relations for the 



Storage and Discharge vs Stage Data for Golden Eagle Park Dam (41 

Note: NE Comer of Hbh School Cafeteria EL = 171 6.49 



--I-- Principal Spillway Discharge + Emergency Spillway 

-+- Total Discharge --e-- Storage Vdume 

1690 1695 1700 1705 1710 1715 1720 1725 1730 
Elevation, in feet 

Rating Curves for Golden Eagle Park Dam (No. 4) 



Storage and Discharge vs Stage Data for Hesperus Dam (No. 36) 



-m- Principal Spillway Discharge + Emergency Spillway 

- Total Discharge -++- Storage Vdume 

1850 1855 1860 1865 1870 1875 1880 1885 1890 1895 1900 1905 
Elevation, in feet 

Rating Curves for Hesperus Dam (No. 36) 



Storage and Discharge vs Stage Data for Aspen Dam (No. 6) 

HY8 Output Uneven Weir Output 
I I Culvert 1 I I Stage 1 Discharge 1 Stage l~ischar~en 



- Principat Spillway Discharge + Emergency Spillway 

- 1 otal Discharge -e- Storage Volume 

85000 680 

80000 640 

75000 600 

70000 560 

65000 520 

60000 480 2 
2 55000 440 % 
0 C 
c 50000 400 *- 

*- 

& 45000 360 

40000 320 3 
r 8 35000 280 Q 
is 30000 240 % 
25000 200 E 
20000 160 ' * 
15000 120 

10000 80 

5000 40 

0 0 
1805 1810 1815 1820 1825 1830 1835 1840 1845 1850 1855 

Elevation, in feet 

Rating Curves for Aspen Dam (No. 6) 



Storage and Discharge vs Stage Data for North Heights Dam ( N O . ~  I I 

Tri-co. 
Stage Starclp. 

V d w  
lm-faet) 

0.00 
0.00 
3.04 
10.64 
22.68 
42.40 
7 2 . 0  
112.80 
185.40 
198.05 
230.70 
289.10 
307.50 

NOVD 29 
Datun 

1778.74 
1782.74 
1786.74 
1790.74 
1794.74 
1798.74 
1802.74 
1806.74 
1810.74 
1812.74 

.1814.74 
1816.74 
1818.74 

Totd 
Diwhqp 
(dm) 

0 
88 
153 
198 
234 
266 
293 
318 
343 
2243 
6775 
10602 
16215 

L a d  
D.tM 

1780.00 
1784.00 
1788.00 
1792.00 
1796.00 
1800.00 
1804.00 
1808.00 
1812.00 
1814.00 
181 6.00 
1818.00 
1820.00 



-m- Principal Spillway Discharge + Emergency Spillway 

-+- Totel Discharge -a- Storage Volume 

75000 500 

70000 
450 

65000 

60000 400 

55000 q 
350 b 

u, 50000 o 
w- 

45000 300 .E c .- ,- 40000 oi 
a 250 5 
$ 35000 - 
t 
0, 30000 >" 200 a ' 25000 0 

E 150 0 
20000 3; 
15000 100 

'1 0000 
50 

5000 

0 0 

1780 1784 1788 1792 1796 18001804 1808 1812 1816 1820 1824 1828 
Elevation, in feet 

Rating Curves for North Heights Dam (No. 11) 



Storage ond Dbcharge vs Stage Data for Sunridge Canyon Dam ( 7) 

Note: When .tqm > lSZB tbw .pt rril -ur 

into sub buh 21W. Tot4 di#oh.rg. o o b n  
k for fbw pms.lng bm 7 onh, it d a s  not 

Inolud. d i n i o n  dwohws into sub buln 
210H for stag- abare 1928. 



--e- Principal Spillway Discharge + Emergency Spillway 

- Totel Discharge --e- Stor8ge Vdume 

1880 1885 1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 
Elevation, in feet 

Rating Curves for SunRidge Canyon Dam (No. 7) 



APPENDIX G 

100-year flood results from the Ftn Hills FbS report 



0 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Time, in hours 

Figure F- I  

Hydrograph at C599 from a 100-Year, 6-Hour Storm 
Inflow and Outflow from Dam 4 Existing Condition 

ex-hydgf.wb1 
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Figure F-2 

Hydrograph at C560 from a 100-Year, 6-Hour Storm 
Inflow and Outflow from Dam 6 Existing Condition ex-hydgf.wb1 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
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Figure F-3 

Hydrograph at C584 from a 100-Year, 6-Hour Storm 
Inflow and Outflow from Dam 7 Existing Condition ex-hydgf.wb1 
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Figure F-4 

Hydrograph at C578 from a 100-Year, 6-Hour Storm 
Inflow and Outflow from Dam 1 1  Existing Condition 
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Figure F-5 

Hydrograph at C536 from a 100-Year, 6-Hour Storm 
Inflow and Outflow from Dam 36  Existing Condition ex-hydgf.wb1 



APPENDIX H 

HEC-1 output for Aspen Dam 



......................................... 
* * 
* FLOOD HYDROGRAPE PACKAGE (EC-1) * 
c MAY 1991 

* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 17:35:29 * 
* * 
......................................... 

* 
* U .S. ARMY CORPS OF ENGINEERS 
* BMROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 
* 
.................................... 

THIS PROGIUM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 WOWN AS EECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- BAVE CHANGED FROM THOSE USED WITE THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITE REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFUm 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 ALGORITBH 



HEC-1 INPUT PAGE 1 

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

ID Project Name: Fountain Hills Dam Break Analysis 

ID ProjectWo.: No.83 Pile Name: DAM6-PH.IH1 

ID IMP Analysis for Aspen Dam (Dam No. 6) Date: 09/12/95 

ID Based on PMP Computation Soure: FU100-6 .IH1 
* 

207A 

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 

A n  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 .O1 .01 .01 .O1 .O1 .01 

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

207B 

Sub-Basin 207B 

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 .&L .C4 .13 .09 .OB .O4 .Q4 .03 .03 -03 .03 .O1 .O1 .O1 .O1 .O1 .O1 

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



LINE 

ME C550 

KM Hydrograph combine 207A + 207B at C550 
ac 2 
* 

KK 550552 

KM Normal depth channel route from C550 to C552 

KM Source: Hydrology Field Reconnaissance 

RS 1 FMH -1 

RC 0.050 0.045 0.050 4410.0 0.0528 

RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 

RY 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 

A n  areal rainfall reduction factor of 0.998 

EXCESS R A I N F W  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 .03 .03 .03 .O1 .O1 .01 .OO -00 .OO .OO .OO .OO 

L= 0.974 miles, S= 297 feet/mile, Kb= .ll 

KK C552L 

KM Kydrograph combine 550552 + 207C at C552 left branch 
ac 2 
* 

PAGE 2 



LINE 

BEC-I INPUT PAGE 3 

207D 

Sub-Basin 207D 

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 n  areal rainfall reduction factor of 0.997 

EXCESS R A I N F W  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 .ll .10 .05 .05 .04 .04 .04 .04 .01 .01 .O1 .O1 -01 .01 

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

KK 551552 

KM Normal depth channel route from C551 to C552 

KM Source: 100 Scale 4' CI Mapping 

RS 1 now -1 

RC 0.050 0.045 0.050 4410.0 0.0528 

RX 1000.0 1005.0 1018.0 1028.0 1038.0 1043.0 1048.0 1055.0 

RY 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. 

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 

MCESS 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 .ll .05 .05 .04 .04 .04 .04 .01 .O1 .01 .O1 .01 .O1 

L= 1.366 miles, S== 315 feet/mile, Kb= .07 



LINE 

HEC-1 INPUT 

KK C552R 

KM Hydrograph combine 551552 + 207E at C552 right branch 
HC 2 
* 

KK C552 

KM Hydrograph combine C552L + C552R at C552 
HC 2 
* 

KK 552553 

KM Normal depth channel route from C552 to C553 

KM Source: Hydrology Field Reconnaissance 

RS 1 FLOW -1 

RC 0.060 0.050 0.060 1336.0 0.0337 

RX 938.0 1010.0 1055.0 1061.0 1082.0 1096.0 1105.0 1274.0 

RY 110.0 94.3 94.4 94.0 94.3 94.5 96.2 110.0 
* 

207F 

Sub-Basin 207F 

The Clark Unit Hydrograph ia used for this basin. 

The REC-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 R A I N F W  VALUES MCEEDED 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 .14 .11 .09 .04 .04 .04 .03 .03 .03 .Ol .O1 .O1 .01 .O1 .01 

L= 0.794 miles, S= 296 feet/mile, Kb= .ll 

KK C553 

KM Hydrograph combine 552553 + 207F at C553 
tic 2 
* 

KK 553556 

KM Normal depth channel route from C553 to C556 

KM Source: EiEC-2 Cross Section: AS 6.118 

RS 1 mOH -1 

RC 0.055 0,045 0.060 2393.0 0.0255 

RX 9904.4 9945.9 9974.0 9987.4 9994.9 10008.6 10027.0 10045.3 

RY 2004.2 2003.9 1991.7 1990.4 1987.9 1988.2 1997.5 2006.7 

PAGE 4 
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BEC-1 INPUT PAGE 5 

207G 

Sub-Basin 207G 

The Clark Unit Eydrograph 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 MCEEDED 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 .10 .08 -04 .03 .03 .O1 .01 .O1 .OO .OD .OO .OO .OO .OO 

L= 1.467 miles, S= 198 feet/mile, lCb= .10 

KK C556L 

KM Hydrograph combine 553556 + 2076 at C556 left branch 
HC 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. 

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

6-Hour Rainfall, Pattern No. 1.00 

A n  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 .O1 .01 .O1 .O1 

L= 1.044 miles, S= 371 feet/mile, Kb= .05 



LINE 

HEC-1 INPUT 

KK 554555 

KM Normal depth channel route from C554 to C555 

KM Source: 100 Scale 4' CI Mapping 

RS 1 FLOW -1 

RC 0.050 0.045 0.050 2497.0 0.0649 

RX 1000.0 1025.0 1080.0 1100.0 1120.0 1130.0 1140.0 1155.0 

RY 2192.0 2188.0 2186.0 2184.0 2184.0 2188.0 2192.0 2194.0 

* 

2071 

Sub-Basin 2071 

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 No. 1.00 

An areal rainfall reduction factor of 0.999 

MCESS 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 .I6 .13 .13 .06 .06 .05 .04 .04 .04 .O1 .O1 .01 .01 .01 .Ol 

L= 0.810 miles, S= 320 feet/mile, Kb= .03 

KK C555 

KM Hydrograph combine 554555 + 2071 at C555 
HC 2 
* 

KK 555556 

KM Normal depth channel route from C555 to C556 

KM Sourco: 200 Scale Mapping 

RS 1 FLOW -1 

RC 0.050 0.050 0.055 3353.0 0,0480 

RX 1000.0 1050.0 1090.0 1095.0 1130.0 1150.0 1160.0 1185.0 

RY 2020.0 2016.5 2006.0 2004.0 2005.0 2006.0 2010.0 2020.0 

* 

I<X 2075 

KM Sub-Basin 2075 

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 
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LINE 

BEC-1 INPUT 

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 0.999 

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 .O1 .01 .O1 

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

KK C556R 

KM Hydrograph combine 555556 + 2075 at C556 right branch 
BC 2 
* 

KK C556 

KM Hydrograph combine C556L + C556R at C556 
BC 2 
* 

KK 556557 

KM Normal depth channel route from C556 to C557 

KM Source: BEC-2 Cross Section: AS 5.765 

RS 1 FLOW -1 

RC 0.055 0.045 0.060 2298.0 0.0260 

RX 9957.1 9995.6 10000.0 10010.0 10040.4 10084.4 10104.2 10180.7 

RY 1949.3 1935.9 1935.8 1936.7 1936.7 1938.2 1947.1 1949.9 
* 

207K 

Sub-Basin 207K 

The Clark Unit Eydrograph 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 RAINFAU 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 .03 .O1 .01 .01 .01 .01 .01 

La 0.859 miles, S= 294 feet/mile, Kb= .05 
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LINE 

HEC-1 INPUT PAGE 8 

M( C557R 

KM Hydrograph combine 556557 + 207K at C557 
HC 2 
* 

207L 

Sub-Basin 207L 

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 

L= 0.667 miles, S= 236 feet/mile, Kb= -04 

KK C557 

KM Eydrograph combine C557R + 207L at C557 
BC 2 
* 
* * 
* * C557 is the total flow in Ashbrook Wash downstream of Golden Eagle Blvd 
* * at fire station 
* * 
* 

KK 557558 

KM Normal depth channel route from C557 to C558 

KM Source: HEC-2 Cross Section: AS 5.254 

RS 1 FLOW - 1 
RC 0.055 0.045 0,060 2652.0 0.0242 

RX 9662.0 9965.0 9967.0 10000.0 10072.0 10095.0 10122.0 10175.0 

RY 1890.0 1885.9 1884.0 1878.0 1880.0 1886.0 1888.0 1890.0 
* 



HEC-1 INPUT PAGE 9 

LINE ID. 

207H 

Sub-Basin 207M 

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 IHTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

47 .47 .46 .16 .13 .12 .06 .05 .05 .04 .03 .03 .01 .01 .O1 .01 .O1 ,01 

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

C558 

Hydrograph combine 557558 + 207M at C558 
2 

558560 

Normal depth channel route from C558 to C560 

Source: BEC-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 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 .I5 .12 .ll .05 .05 .05 .03 .02 .02 .O1 .01 .01 .O1 .01 .O1 

La 0.643 miles, SP 275 feet/mile, Kb* .04 



LINE 

EX-1 INPUT 

I D . .  ..... 1.......2.......3.......4.......5......:6.......7.......8.......9......10 

KK C560R 

KM Bydrograph combine 558560 + 2070 a t  C560 r i g h t  branch 

EC 2 
* 

207N 

Sub-Basin 207N 

The Clark Unit Eydrograph is used f o r  t h i s  basin.  

The Urban time-area r e l a t i o n  is  used f o r  t h i s  bas in .  

Time of Concentration is  f o r  100-year flood. 

Time of Concentration f o r  t h i s  sub-basin is based on t h e  following: 

6-Hour Ra in fa l l ,  Pa t t e rn  No. 1.00 

An a r e a l  r a i n f a l l  reduct ion f a c t o r  of 0.999 

EXCESS RAINFALL VALUES EXCEEDED I N  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 .05 .05 .04 .04 .03 .01 . O 1  . O 1  . O 1  . O l  . O l  

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

KK 559560 

KM Nonnal depth channel r o u t e  from C559 t o  C560 

KM Source: 200 Scale Mapping 

RS 1 PLOW - 1 

RC 0.050 0.045 0.050 2170.0 0,0230 

RX 1000.0 1050.0 1080.0 1100.0 1110.0 1140.0 1170.0 1205.0 

RY 1854.0 1852.0 1850.0 1848.0 1848.0 1850.0 1852.0 1854.0 
* 

KK C560I 

KM Bydrograph combine C560R + 559560 a t  C560I 

KO 1 

HC 2 
* 
* * 
* * C560I is t h e  t o t a l  flow i n  Ashbrook Wash upstream of Dam 6 
* * 
zz 
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SCHEMATIC DIAGRAM OF STREAM WETWORK 

INPUT 

LINE (V) ROUTING (--->I DIVERSION OR P W  FLOW 

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







********************************t**t* 

* * 
* FLOOD HYDROGRAPE PACKAGE (BEC-1) * 
t MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 17:35:29 * 
* * 
......................................... 

* U. S. ARMY CORPS OF ENGINEERS 
* EYDROLOGIC ENGINEERING CENTER 
c 609 SECONJJ STREET 

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

Project Name: Fountain Hills Dam Break Analysis 

Project No.: No. 83 File Name: DAM6-PM.IH1 

R3F Analysis for Aspen Dam (Dam No. 6) Date: 09/12/95 

Based on Ft4P Computation Soure: FU100-6.1H1 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPE TIME DATA 

NMIN 10 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 75 NUMBER OF HYDROGRAPE ORDINATES 
NDDATE 1 0 ENDING DATE 

NDTIME 1220 ENDING TIME 

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.17 HOURS 

TOTAL TIME BASE 12.33 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTE INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME AQZE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 



QSCAL 0. HYDRGGRAPE PLOT SCALE 

446 EC EYDROGRAPE COMB INATION 

ICW 2 NUMEIEX OF E Y D ~ B S  m CoMBrNE: 

HYDFXXRAPE AT STATION C560I 

SUM OF 2 BYDROGRAPES 

DA MON KRMN ORD FUkl * DA H3N BRPM ORD FLOW * M M;IN HRMN QRD FLOW * DA MON BRMN ORD FLOW 
* * * 

PEAK FLOW TIME HAXIMUM AVERAGE now 
(CFS (HR) 6-HR 24-HR 72-HR 12.33-ER 

16079. 2.67 (CFS) 3077. 1505. 1505. 1505. 

(INCEES) 13.313 13.386 13.386 13.386 

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

CUMULATIVE AREA = 2.15 SQ MI 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

EYDROGRAPE AT 

2 COMBINED AT 

ROUTED TO 

EYDROGRAPH AT 

2 COMBINED AT 

EYDROGRAPB AT 

ROUTED TO 

EYDROGRAPH AT 

2 C W I N E D  AT 

ROUTED TO 

HYDROGRAPH AT 

2 CCNBINED AT 

2 COMBINED AT 

ROUTED TO 

STATION 

207A 

207B 

C550 

550552 

207C 

C552L 

207D 

551552 

207E 

C552R 

C552 

552553 

207F 

C553 

553556 

207G 

C556L 

207H 

554555 

2071 

C555 

555556 

2075 

C556R 

C556 

556557 

RUNOFF SWNARY 

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

T m  OF AVERAGE FtOW FOR HAXIMUM PERIOD 

PEAK 6-HOUR 24-HOUR 72-HOUR 

2.67 360. 176. 176. 

2.67 293. 143. 143. 

2.67 654. 319. 319. 

2.67 654. 319. 319. 

2.50 246. 120. 120. 

2.67 900. 439. 439. 

2.50 283. 138. 138. 

2.50 282. 138. 138. 

2.50 226. 110. 110. 

2.50 508. 248. 248. 

2.67 1408. 687. 687. 

2.67 1407. 687. 687. 

2.50 179. 87. 87. 

2.67 1587. 774. 774. 

2.67 1586. 774. 774. 

2.67 337. 165. 165. 

2.67 1924. 939. 939. 

2.33 180. 88. 88. 

2.50 180. 88. 88. 

2.33 107. 52. 52. 

2.33 287. 140. 140. 

2.50 287. 140. 140. 

2.33 136. 66. 66. 

2.50 423. 206. 206. 

2.67 2345. 1145. 1145. 

2.67 2345. 1145. 1145. 

BASIN 

AREA 

0.26 

0.21 

0.46 

0.46 

0.17 

0.64 

0.20 

0.20 

0.16 

0.35 

0.99 

0.99 

0.13 

1.12 

1.12 

0.24 

1.35 

0.12 

0.12 

0.07 

0.20 

0.20 

0.09 

0.29 

1.64 

1.64 

MAXIMUM 

STAGE 

2182.99 

2181.47 

99.54 

1998.72 

2186.71 

2007.72 

1943.92 

TIME OF 

MAX STAGE 

2.67 

2.50 

2.67 

2.67 

2.50 

2.50 

2.67 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPE AT 

2 COMBINED AT 

ROUTED TO 

EYDRCGRAPB AT 

2 COMBINED AT 

EYDROGRAPB AT 

ROUTED TO 

2 COMBINED AT 

*** NORMAL END OF EEC-I *** 



* FLOOD HYDROGRAPH PACKAGE (EiEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 17:36:27 * 
* * 

* U. S. ARMY CORPS OF ENGINEERS 
* BYDROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

THIS PRCGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, EEClDB, AND HEClKW. 

TRE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITB TEE 1973-STYLE INPUT STRUCTURE. 
TEE DEFINITION OF -AMSKK- ON RM-CARD WAS CRANGED WITH REVISIONS DATED 28 SEP 81. TEIS IS TEE 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 INEILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITEM 



LINE 

EXEC-1 INPUT 

ID FOUNTAIN HILLS DAM BREAK ANALYSIS 
ID RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM6-RT.IH1 

ID DAM 6 - ASPEN DAM 
ID .................................................................. 
ID Analytical Considerations: 

ID (a) Principal Spillway is clogged. 

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

ID Spillway crest elevation. 

ID (c) Input is 10-minute incremental EMF to genera te 50 per cent 

ID PMF and routed hydrographs. 
ID .................................................................. 
*DIAGRAM 

IT 10 0 0 70 

I0 1 

JR FLOW 0.50 

IN 10 
* 

C560I 

DAM INFLOWS FROM R4F ANALYSIS (DAM6-IM.IEi1) 
Inflows for Dam 6 (Aspen Dam) 

1 

2.16 

0 5 17 3 5 62 87 117 176 253 329 

411 509 610 3533 10209 15755 16079 13031 9714 7243 

5628 4442 3652 3155 2801 2465 2044 1641 1332 1083 

872 709 576 491 413 350 301 252 203 164 

134 109 88 72 59 4 5 34 25 19 15 

11 8 6 4 3 2 2 1 1 0 

C5600 

Reservoir route at C560 (Dam 6). 

1 

1 ELEV 1835.36 

0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00 266.28 

289.00 310.81 336.00 360.88 389.00 416.30 446.00 476.39 509.00 540.78 

1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00 

1841.0 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00 

0 0 0 0 0 122 926 2241 3942 5983 

8342 11004 13952 18097 24860 33293 43118 54205 66475 79878 
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SCKDl4TIC DIAGRAM OF STREAM HETWRK 

INPUT 

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

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

(***) RUNOFF ALSO COMPUTED AT THIS L W T I O N  



......................................... 
* * 
* FLOOD BYDROGRAPE PACKAGE (BEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 17:36:27 * 
* * 
......................................... 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

FOUNTAIN HILLS DAM BREAK ANALYSIS 
RESERVOIR ROUTING WITE OVERTOPPING ANALYSIS. File Name: DAM6-RT.Ikl1 

DAM 6 - ASPEN DAM 
.................................................................. 
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. 
.................................................................. 

OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. R Y D R ~ H  PLOT SCALE 

EiYDROGRAPH TIME DATA 

NMIN 10 MINUTES IN CWUTATION 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 CENTUIlY MARK 

COMPUTATION INTERVAL 0.17 HOURS 

TOTAL TIME BASE 11.50 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTH INCEES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAERENEEIT 

MULTI-PLAN OPTION 

NPLAN 1 NUMBER OF PLANS 

MULTI-RATIO OPTION 

RATIOS OF RUNOFF 

0.50 



************** 
* * 

16 KK * C560I * 
* * 
************** 

DAM INFLOWS FRM PMF ANALYSIS (DAM6-PM.IH1) 

Inflows for Dam 6 (Aspen Dsm) 

19 KO OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGMPH PLOT SCALE 

15 IN TIME DATA FOR INPUT TIME SERIES 

JXMIN 10 TIME INTERVAL IN MINUTES 

JWATE 1 0 STARTING DATE 

JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

20 BA SUBBASIN CBARACTERISTICS 

TAREA 2.16 SUBBASIN AREA 

EYDR(XXAPH AT STATION C560I 

DA MON KRMN ORD FLOW * DA M;IN HRMN ORD FLOW * DA H3N HRMN ORD FLOW * DA MON BRMN ORD FLOW 
* * * 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 



(CFS (HR) 6-ER 24 -BR 72-HR 11.50-BR 

16079. 2.67 (CFS) 3077. 1614. 1614. 1614. 

(INCHES) 13.245 13.319 13.319 13.319 

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

HYDROGRAP!3 AT STATION C560I 

PLAN 1, RATIO = 0.50 

DA MON BRMN ORD FLOW * DA W N  BRMN ORD FLOW * DA bDN ERMN ORD FLOW * DA MON ERMN ORD FLOW 
* * * 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-BR 24-BR 72-ER 11.50-HR 

8040. 2.67 (CFS) 1539. 807. 807. 807. 

(INCBES ) 6.623 6.660 6.660 6.660 

(AC-FT ) 763. 767. 767. 767. 

CUMULATIVE AREA = 2.16 SQ MI 

************** 
* * 

27 KK * C5600 * 
* * 
************** 

Reservoir route at C560 (Dam 6). 

OUTPUT CONTROL VARIABLES 



IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT C O N ~ L  

QscM. 0 .  BYDRDGRAPH PLOT SCALE 

HYDROCI?ULPB ROUTING DATA 

STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP ELEV TYPE OF INITIAL CONDITION 

RSVRIC 1835.36 INITIAL CONDITION 

X 0.00 WQRKING RAND D COEFFICIENT 

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 

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 

I *** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 13952. TO 79878. 

THE ROUTED HYDROORAPE SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INELOWS. 
THIS CAN BE CORRECTED BY DECREASING TBE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION C5600 

PLAN 1, RATIO= 0.50 

I * 
DA MON BRMN ORD OUTFLOW STORAGE STAGE * DA HON HRMN ORD OUTFLOW STORAGE STAGE DA MON ERMN ORD OUTFLOW STORAGE STA 



PWE FLOW TIME MAXIMUM AVERAGE FUXJ 

(CFS) ( m )  6-ER 24-HR 72-ER 11.50-ER 

7547. 2.67 (CFS) 1516. 830. 830. 830. 

(INCBES) 6.526 6.851 6.851 6.851 

(AC-FT) 752. 789. 789. 789. 

PEAK STORAGE TIME 

(AC-FT) (ER) 

281. 2.67 

PEAK STAGE TIME 
(FEET (HR) 

1840.66 2.67 

MAXIMUM AVERAGE STORAGE 

6-HR 24 -BR 72-ER 11.50-ER 

211. 193. 193. 193. 

MAXIMUM AVERAGE STAGE 

6-ER 24-8R 72-ER 11.50-fIR 

1837.03 1835.92 1835.92 1835.92 

CUMULATIVE AREA 2.16 SQ MI 



PEAK FLOW AND STAGE (END-OF-PERIOD) SWM4RY FQR HULTIPLE PLAN-RATIO ECONMIC COMF'UTATIONS 

nows IN CUBIC FEET PER SECOND, ARF.A IN SQUARE MILES 
TIME TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 

OPERATION STATION AREA PLAN RATIO 1 
0.50 

HYDROGRAPE AT ~ 5601 2.16 1 now 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 IIEC-1 *** 



HEC-1 output 

APPENDIX I 
for SunRidge Canyon Dam 



* FLOOD ElYDROGRAPE PACKAGE (BEC-1) * 
* MAY 1991 

* VERSION 4.0.1E * 
* * 
* RUN DATE 12/27/95 TIME 16:57:06 * 
* * 
......................................... 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

THIS P R W  REPLACES ALL PREVIOUS VERSIONS OF EX-1 KNOWN AS BECl (JAN 731, EClGS, HEClDB, AND EEClKW. 

TEE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CEiANGED FROM THOSE USED WITH TEE 1973-STnE INPUT STRUCTURE. 

TEE DEFINITION OF -AMSKK- ON RM-CARD WAS CBANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRWU( OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS MTE:GREW AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITBM 



HEC-1 INPUT PAGE 1 

LINE 

ID Project Name: Fountain Rills D m  Break Analysis 

ID Project No.: No. 83 Pile Name: DAM7-PM.IH1 

ID PMF Analysis for Sunridge Canyon Dam (Dam No. 7) Date: 09/12/95 

ID Based on PMP Computation 
* 
IT 10 75 

10 5 

IN 15 

*DIAGRAM 
* 

209A 

Sub-Basin 209A 

The Clark Unit Eydrograph is used for this basin. 

The EEC-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 0.995 

MCESS 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 .ll .10 .05 .05 .04 .04 .04 .04 .O1 .01 .01 .01 .01 .01 

L- 1.028 miles. S= 367 feet/mile, Kb= .08 

KK 579580 

KM Normal depth channel route from C579 to C580 

KM Source: 100 Scale 4' CI Mapping 

RS 1 PLOW -1 

RC 0.050 0.045 0.050 1751.0 0.0600 

FU 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 
* 

209C 

Sub-Basin 209C 

The Clark Unit Eydrograph 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 



LINE 

EEC-1 INPUT PAGE 2 

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

MCESS RAINFALL VALUES MCEEDED 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 .05 .05 .04 .04 .04 .O1 .01 .01 .Ol .01 .01 

L* 0.723 miles, SLI 342 feet/mile, KbP .05 

KK C580R 

KM Eydrograph combine 579580 + 209C at C580 right branch 
HC 2 
* 

209B 

Sub-Basin 209B 

The Clark Unit Eydrograph 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 

MCESS 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= 0.716 miles. S= 403 feet/mile, Kb= .03 

KK C580 

KM Eydrogrsph combine 580R + 209B at C580 
HC 2 
* 

KK 580581 

KM Normal depth channel route from C58O to C581 

KM Source: 100 Scale 4' CI Mapping 

RS 1 now - 1 
RC 0.050 0.045 0.050 2339.0 0.0440 

RX 1000.0 1010.0 1025.0 1030.0 1040.0 1045.0 1070.0 1075.0 

RY 2452.0 2448.0 2444.0 2443.5 2443.5 2444.0 2448.0 2452.0 



LINE 

BEC-1 INPUT PAGE 3 

209D 

Sub-Basin 209D 

The Clark Unit Eydrograph 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 VALITES 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 .46 .16 .13 .12 .06 .05 .05 .04 .04 .04 .01 -01 .01 .01 .O1 .O1 

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

KK C581R 

KM Hydrograph combine 580581 + 209D at C581 right branch 
EC 2 
* 

209E 

Sub-Basin 209E 

The Clark Unit Eydrograph is used for this basin, 

The Urban time-area relation is used tor 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 .O1 .01 .O1 .01 .O1 .01 

L= 1.016 miles, S- 341 feet/mile, Kb- .03 



LINE 

EEC-1 INPUT PAGE 4 

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

KK C581 

KM Hydrograph combine 58l.R + 209E at C581 
HC 2 
* 

KK 581582 

I(M Normal depth channel route from C581 to C582 

KM Source: 100 Scale 4' CI Mapping 

RS 1 FLOW -1 

RC 0.050 0.045 0.050 4012.0 0.0459 

RX 1000.0 1017.0 1052.0 1068.0 1073.0 1100.0 1117.0 1142.0 

RY 2120.0 2116.0 2096.0 2092.0 2092.0 2100.0 2112.0 2120.0 

* 

209F 

Sub-Basin 209F 

The Clark Unit Kydrograph is used for this basin. 

The EEC-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 

KK C582R 

KM Hydrograph combine 581582 + 209F at C582 right branch 
HC 2 
* 

209G 

Sub-Basin 2096 

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-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 



LINE 

HEC-1 INPUT PAGE 5 

KM .47 .47 .47 .16 .I3 .13 .06 .06 .05 .04 .04 .04 .01 .O1 .01 .O1 .Ol .Ol 

KM 

KM L- 1.050 miles, Sm 306 feet/mile, Kb= .03 

KM 
BA 0.204 

LO 0.09 0.00 4.35 0.35 49.93 

UC 0.167 0.130 

UA 0 5 16 3 0 65 77 

UA 100 
* 

KK C582 

KM Eiydrograph combine C582R + 209G at C582 
HC 2 
* 

IM 582583 

KM Normal depth channel route from C582 to C583 

KM Source: 100 Scale 4' CI Mapping. 

RS 1 FLOW -1 

RC 0.060 0.050 0.060 1725.0 0.0232 

RX 1000.0 1012.0 1065.0 1105.0 1125.0 1142.0 1218.0 1225.0 

RY 2040.0 2032.0 2020.0 2016.0 2016.0 2024.0 2036.0 2040.0 
* 

2098 

Sub-Basin 2098 

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 st+-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 .ll .05 .05 .04 .03 .02 .02 .01 .Ol .01 .O1 .01 .01 

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

KK C583 

KM Bydrograph combine 582583 + 2098 at C583 
HC 2 

* 



HEC-1 INPUT PAGE 6 

LINE 

M( 583584 

KM Normal depth channel route from C583 to C584 

KM Source: gEC-2 Cross Section: CL 1.664 

RS 1 FUM - 1 
RC 0.055 0.070 0.055 3107.0 0.0356 

RX 9859.8 9910.3 9933.5 9995.6 10021.7 10051.0 10083.0 10127.8 

RY 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-Eour 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 .OO .OO .OO .OO .OO .OO 

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

KK C584I 

KM Eydrograph combine 583584 + 2091 at C584I 
KO 1 

EC 2 
* 

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



SCEEMATIC DIAGRAM OF STREAM NETKlRK 

I NO. 

8 

(V) ROUTING (--->I DIVERSION OR PUMP FLU4 

(. ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 



(***I RUNOFF ALSO COMPUTED AT TBIS LOCATION 



......................................... 
* * 
* FLOOD EYDROGRAPE PACKAGE (BEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* 
* RUN DATE 12/27/95 TIME 16:57:06 * 
* * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS 

BYDROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

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 R3P Computation 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

BYDROGRAPB TIME DATA 

NMIN 10 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 75 NUMBER OF BYDROGRAPB ORDINATES 
NDDATE 1 0 ENDING DATE 

NDTIME 1220 ENDING TIME 

ICENT 19 CENTURY NARK 

COMPUTATION INTERVAL 0.17 BOWS 

TOTAL TIME BASE 12.33 EOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTB INCKES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENBEIT 

263 KO OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 



Qs- 0. EYDRDCiRlrPB PLOT SCALE 

264 BC HYDROGRAPEI CtMBINATIOH 

I C W  2 NUMBER OF HYDRNRAPES TO COMBINE 

HYDROGRAPE AT STATION C584I 

SUM OF 2 H Y D ~ B S  

now 

0. 

5. 

15. 

35. 

72. 

98. 

117. 

169. 

269. 

399. 

514. 

587. 

615. 

4744. 

14776. 

19560. 

12798. 

7267. 

4713. 

ORD 

20 

2 1 

22 

23 

24 

25 

26 

2 7 

28 

29 

3 0 

31 

32 

3 3 

34 

3 5 

3 6 

3 7 

38 

FLOW 

118. 

91. 

64. 

42. 

26. 

18. 

13. 

9. 

6. 

4. 

3. 

2. 

1. 

1. 

0. 

0. 

0. 

0. 

0. 

now 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS (HR) 6-ER 24-ER 72-ER 12.33-ER 

19560. 2.50 (CFS) 2388. 1165. 1165. 1165. 

(INCHES) 13.849 13.889 13.889 13.889 

(AC-FT) 1184. 1187. 1187. 1187. 

CUMLlLATIVE AREA = 1.60 SQ MI 



RUNOFF SuelMY 

now IN m ~ c  FEET PER SECOND 
TIME IN BOWS, AREA IN SQUARE MILES 

I PEAK TIME OF AVERAGE now FOR MAXIMUM PERIOD 

OPERATION STATION FLW PEAK 6-HOUR 24-HOUR 72-HOLIR 

I 
HYDROGRAPE AT 209A 4475. 2.33 543. 264. 264. 

ROUTED TO 579580 4376. 2.50 542. 264. 264. 

I EYDROGRAPE AT 209C 806. 2.33 95. 47. 47. 

2 COMBINED AT C58OR 5125. 2.33 638. 311. 311. 

I EYDROGRAPB AT 209B 1297. 2.33 125. 61. 61. 

2 COMBINED AT C580 6422. 2.33 762. 371. 371. 

I ROUTED TO 580581 6265. 2.50 762. 371. 371. 

I HYDROGRAPH AT 209D 4047. 2.33 365. 178. 178. 

2 COMBINED AT C581R 9953. 2.33 1127. 549. 549. 

I HYDROGRAPE AT 209E 2166. 2.33 223. 109. 109. 

2 COMBINED AT C581 12118. 2.33 1350. 658. 658. 

I ROUTED TO 581582 11065. 2.33 1350. 658. 658. 

I HYDROGRAPE AT 209F 2242. 2.50 333. 162. 162. 

2 COMBINED AT C582R 13296. 2.50 1683. 821. 821. 

I HYDROGRAPH AT 209G 3074. 2.33 306. 149. 149. 

2 COMBINED AT C582 15878. 2.33 1989. 970. 970. 

I ROUTED TO 582583 16208. 2.50 1989. 970. 970. 

BYDROGRAPH AT 2098 1215. 2.33 125. 61. 61. 

2 COMBINED AT C583 17061. 2.50 2113. 1030. 1030. 

ROUTED TO 583584 17939. 2.50 2112. 1030. 1030. 

I 2 COMBINED AT C584I 19560. 2.50 2388. 1165. 1165. 

BASIN MAXIMUM TIME OF 

AREA STAGE MAX STAGE 

0.37 

0.37 2334.35 2.50 

0.06 

0.43 

0.08 

0.51 

0.51 2450.46 2.50 

0.24 

0.76 

0.15 

0.91 

0.91 2102.81 2.33 

0.23 

1.13 

0.20 

1.34 

1.34 2027.50 2.50 

0.08 

1.42 

1.42 1943.89 2.50 

0.18 

I *** NORMAL END OF BEC-1 *** 



......................................... 
* * 
* FLOOD BYDROGRAPE PACKAGE (EEC-I) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 08:48:43 * 
* * 
......................................... 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

TBIS p R m  REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, EEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- EAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSICK- 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 ALGORITBM 



BEC-1 INPUT PAGE 1 

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

ID FQUNTAIN HILLS DAM BREAK ANALYSIS 

ID RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM7-RT.161 

ID DAM 7 - SUN RIDGE W O N  DAM 

ID .................................................................. 
ID Analytical Considerations: 

ID (a) Principal Spillway is clogged. 

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

ID Spillway crest elevation. 

ID (c) Input is 10-minute incremental F W  to generate 50 per cent 

ID PMF and routed hydrographs. 
ID .................................... 

C584I 

DAM INFLOWS FROM R4F ANALYSIS (DM7-Pn.IH1) 

Inflows for Dam 7 (Sunridge Canyon Dam) 

1 

1.59 

0 5 15 35 72 98 117 169 269 399 

514 587 615 4744 14776 19560 12798 7267 4713 3330 

2490 1966 1671 1554 1500 1358 1078 795 611 510 

459 412 343 273 214 181 165 145 118 9 1 

64 42 26 18 13 9 6 4 3 2 

1 1 

KK C5840 

KM Reservoir route at C584 (Dam 7). 

KO 1 

RS 1 ELEV 1926.31 
SV 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25 

SV 151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00 285.59 306.14 

SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 

SE 1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

SQ 0 0 0 0 0 0 0 4 328 2553 

SQ 6277 8638 11325 14517 19390 25613 32928 41229 50456 60573 

SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 

SE 1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

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

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

(***) RUNOFF ALSO COMPUTED AT THIS LCXXTION 



* & 

* FLOOD EYDROZRAPH PACKAGE (BEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 08:48:43 * 
* * 

* U.S. ARMY COWS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 
* 

FOUNTAIN HILLS DAM BREAK ANALYSIS 
RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM7-RT.IH1 

DAM 7 - SUN RIDGE CANYON DAM 
.................................................................. 
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 
RQ and routed hydrographs. 

.................................................................. 

13 I0 OUTPUT CONTROL VARIABLES 

IPRNT 1 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 70 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 

NDTIME 1130 ENDING TIME 

ICENT 19 CENTURY MARK 

CWUTATION INTERVAL 0.17 HOURS 

TOTAL TIME BASE 11.50 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SQUARE MILES 

PRECIPITATION DEPTB INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAERENEEIT 

MULTI-PLAN OPTION 

NPLAN 

MULTI-RATIO OPTIOn 

RATIOS OF RUNOFF 

0.50 

1 NUMBER OF PLANS 



* * 
************** 

DAM INFLOWS FROM PMF ANALYSIS (DAN7-m.IB1) 
Inflows for Dam 7 (Sunridge Cenyon Dam) 

I 19 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

I QSCAL 0. BYDROGRAPB PLOT SCUE 

15 IN TIME DATA FOR INPUT TIME SERIES 

I 
JXMIN 10 TIME INTERVAL IN MINUTES 

JXDATE 1 0 STARTING DATE 

JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

20 BA SUBBASIN CBARACTERISTICS 
TAREA 1.59 SUBBASIN AREA 

*** 

BYDNXUPEl AT STATION C584I 

DA MON BRMN ORD FLOW * DA H3N H W N  ORD PLOW * DAMONERMN ORD FLOW * DA M3N BRMN ORD 

I 
FLOW 

* * * 
1 0000 1 0. * 1 0300 19 4713. * 1 0600 37 165. 1 0900 55 1. 

PEAK FLOW TIME MAXIMUM AVERAGE FLM 



CUMlLATIVE AREA = 1.59 SQ MI 

EKDROGRAPB AT STATION C584I 

PLAN 1, RATIO= 0.50 

DA MON HRMN ORD FLOW * DA H3N BRMN ORD FLOW * DA bDN ERMN ORD FLOW * DA M3N HRMN ORD FLOW 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (Em) 6-ER 24-BR 72-HR 11.50-ER 

I 9780. 2.50 (CFS) 1194. 625. 625. 625. 

(INCHES) 6.981' 7.003 7.003 7.003 

(AC-FT) 592. 594. 594. 594. 

I CUMULATIVE AREA = 1.59 SQ MI 

************** 
* * 

27 KK * C5840 * 
* * 
************** 

Reservoir route at C584 (Dam 7). 

OUTPUT CONTROL VARIABLES 



IPRNT 1 PRINT CONTROL 

IPWT 0 PLOT CONTROL 

WCAL 0. HYDROSRMH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

30 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBRWCHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 1926.31 INITIAL CONDITION 

X 0.00 WORKING R AND D COEFFICIENT 

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 1900.00 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 

35 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 4. 328. 2553. 

6277. 8638. 11325. 14517. 19390. 25613. 32928. 41229. 50456. 60573. 

37 SE ELEVATION 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 

CDMPUTED 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 *** WDIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLCWS BETWEEN 2553. TO 60573. 

THE ROUTED HYDROGRAPH SHOULD BE MAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION C5840 

PLAN1, RATIO= 0.50 

.................................................................................................................................. 
* * 

DA m)N HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA KIN 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. 107.8 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 31 284. 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 4. 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 



PEAK FLOW TIME MAXIMUM AVERAGE FMW 

(CFS ) (HR) 6-ER 24-ER 72-ER 11.50-BR 

8797. 2.50 (CFS) 1207. 639. 639. 639. 

(INCEES) 7.057 7.158 7.158 7.158 

(AC-FT ) 598. 607. 607. 607. 

PEAK STORAGE TIME 

(AC-FT) (ER) 

166. 2.50 

PEAK STAGE TIME 

(FEET ) (Em) 

1931.06 2.50 

MAXIMUM AVERAGE STORAGE 

6 -HR 24-ER 72-ER 11.50-ER 

110. 104. 104. 104. 

MAXIMUM AVERAGE STAGE 

6-BR 24-ER 72-ER 11.50-BR 

1926.41 1925.74 1925.74 1925.74 

CUMULATIVE AREA - 1.59 SQ MI 



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

TIME TO PEAK IN BOURS 

RATIOS APPLIrn TO nows 
OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDROGRAPHAT C584I 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 *** 





* * 
* FLOOD BYDROZRAPB PACKAGE (BEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUNDATE 12/27/95 TIME 16:58:15 * 
* * 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 
* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNCUN AS KECl (JAN 731, EEClGS, HEClDB, AND HEClKW. 

TEE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CEANGED ERW TBOSE USED WITB THE 1973-STYLE INPUT STRUCTURE. 

TIE DEFINITION OF -AMSKK- ON RM-CARD WAS CEANGED 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 



BEC-1 INPUT PAGE 1 

LINE ID. ...... 1.. ..... 2.......3.,....,4......,5,.,,...6...,. .. 7.,,,,,.8,,. .... 9...,.,10 
ID Project Name: Fountain Hills Dam Break Analysis 

ID ProjectNo.: No. 83 File Name: DAM11-FM. IH1 

ID FMF Analysis for North Heights ( D m  No. 11) Date: 09/01/95 

ID Based on PMP Computation 
* 

208A 

Sub-Basin 208A 

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 MCEEDED 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 .O1 .01 .O1 .01 .01 .01 

L= 0.626 miles, S== 366 feet/mile, I(b= .03 

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 208B 

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: 



LINE 
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6-Bour 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 .O1 .Ol .O1 .01 .Ol .01 

KK C563R 

KM Hydrograph combine 561563 + 206B at C563 right branch 
BC 2 
* 

208C 

Sub-Basin 208C 

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 

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 

.46 .45 .45 .14 .ll .10 .05 .04 .04 .03 .03 .03 .01 .O1 .01 .O1 .01 .01 

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

KK 562563 

KM Normal depth channel route from C562 to C563 

KM Source: 100 Scale 4' CI Mapping 

RS 1 ' FLOW - 1 
RC 0.050 0.045 0.050 3745.0 0.1106 

RX 1000.0 1007.0 1012.0 1017.0 1022.0 1027.0 1044.0 1064.0 

RY 2420.0 2416.0 2412.0 2411.8 2411.8 2412.0 2416.0 2420.0 
* 
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208D 

Sub-Basin 208D 

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-Eour Rainfall, Pattern No. 1.00 

A rainfall areal reduction factor of 0.999 

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVLS 
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 .O1 .01 .O1 .01 .O1 .01 

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

KI( C563L 

KM Eydrograph combine 562563 + 208D at C563 left branch 
HC 2 
* 

KK C563 

KM Eydrograph combine C563R + C563L at C563 
HC 2 
* 

KK 563564 

KM Nonnal depth channel route from C563 to C564 

KM Source: EEC-2 Cross Section: BR 2.667 

RS 1 FLW - 1 
RC 0.080 0.080 0.080 2762.0 0.0540 

RX 9947.0 9980.4 9986.4 9995.5 10000.0 10005.8 10021.9 10037.2 

RY 2103.4 2089.5 2089.2 2084.5 2084.4 2084.3 2098.5 2100.6 

* 

208E 

Sub-Basin 208E 

The Clark Unit Eydrograph 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 areel reduction factor of 0.999 
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ID.. ..... 1. ...... 2.......3... .... 4. ...... S.... ... 6. ...,.. 7.......8.......9......10 

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 .O1 .01 .01 .O1 

La 0.644 miles, SP 306 feet/mile, KO= .03 

M< C564R ' 

KM Hydrograph combine 563564 + 208E at C564 right branch 
HC 2 
* 

208F 

Sub-Basin 208F 

h e  Clark Unit Hydrograph is used for this basin. 

h e  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 

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .O1 .Ol .01 .O1 .01 

L= 0.582 miles, S= 293 feet/mile, Kb- .03 

KK C564 

KM Hydrograph combine C564R + 208F at C564 
HC 2 
* 

KK 564565 

XM Normal depth channel route from C564 to C565 

Kt4 Source: BEC-2 Cross Section: BR 2.236 
RS 1 now - 1 

RC 0.080 0.080 0.080 3243.0 0.0398 

RX 9937.7 9965.8 9985.5 10000.0 10008.6 10016.4 10037.5 10054.4 

RY 1998.7 1998.1 1988.9 1988.8 1989.0 1990.4 1990.6 1999.1 
* 
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208G 

Sub-Basin 2086 

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 RAfNFAU 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 .14 .13 .06 .06 .06 .05 .05 .05 .O1 .01 .O1 .01 .01 .01 

L= 0.772 miles, S= 299 feet/mile, Kb= .04 

IM C565 

KM Hydrograph combine 564565 + 2086 at C565 
HC 2 
* 

KK 565568 

KM Normal depth channel route from C565 to C568 

KM Source: KEC-2 Crosa Section: BR 1.853 

RS 1 FLOW - 1 
RC 0.050 0.060 0.045 2254.0 0.0333 

RX 9966.2 9975.6 9985.0 10000.0 10017.9 10027.6 10040.1 10052.5 

RY 1929.1 1924.5 1919.8 1918.3 1918.4 1919.6 1925.2 1930.8 
* 

2088 

Sub-Basin 2088 

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 

.47 .47 .47 .16 .13 .12 .06 .06 .05 .04 .03 .03 .O1 .O1 .01 .01 .O1 .01 

L- 0.632 miles, S= 283 feet/mile, Mr .07 



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

KK C568L 

KM Eydrograph combine 565568 + 208B at C568 left branch 
HC 2 
* 

* * Start Cholula Wash 
* * 

2081 

Sub-Basin 2081 

The Clark Unit Eydrograph 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-MINUTE INTERVALS 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 

.47 -47 .47 .I6 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01 

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

2085 

Sub-Basin 2085 

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 

A rainfall areal reduction factor of 0.999 

EXCESS RAINFMJ. 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 .O1 .O1 
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LINE 

KM 
KM L- 0.974 miles, S= 353 feet/mile, Kb= .03 

KM 
BA 0.081 

Ui 0.09 0.00 4.35 0.35 50.00 

LC 0.154 0.190 

UA 0 5 16 30 6 5 77 84 90 94 97 

UA 100 
* 

KK C566 

KM Eydrograph combine 2081 + 208J at C566 
BC 2 
* 

KK 566567 

KM 'Normal depth channel route from C566 to C567 

KM Source: HEC-2 Cross Section: CE 0.766 

RS 1 FLOW - 1 

RC 0.080 0.080 0.080 1463.0 0.0410 

RX 9925.3 9949.0 9965.7 9988.3 10000.0 10016.2 10029.5 10042.7 

RY 2047.9 2043.7 2035.3 2033.3 2031.4 2033.0 2040.1 2047.2 
* 

208K 

Sub-Basin 208K 

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 Ls 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 .O1 .01 .01 .01 .01 .O1 

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

I(K C567L 

KM Hydrograph combine 566567 + 208K at C567 left branch 
HC 2 
* 
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ID... .... 1.......2.......3. ...... 4..,. . 5 . .  . 6......7.... ...8....... 9. ..... 10 

208L 

Sub-Basin 208L 

The Clark Unit Eydro&raph 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 

MCESS 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 .O1 .01 .01 .01 .01 .01 

L= 0.655 miles, S= 334 feet/mile, Kb= .03 

KK C567 

KM Etydrograph combine C567L + 208L at C567 
EC 2 
* 

KK 567568 

KM Normal depth channel route from C567 to C568 

KM Source: BEC-2 Cross Section: CH 0.129 

RS 1 FLOW -1 

RC 0.050 0.060 0.045 3650.0 0.0389 

RX 9945.7 9958.4 9989.8 10000.0 10016.4 10028.3 10045.4 10059.8 

RY 1912.1 1905.9 1899.0 1899.3 1898.9 1899.5 1907.1 1911.9 

* 

208M 

Sub-Basin 20BM 

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-baain is based on the following: 

6-Eour Rainfall, Pattern No. 1.00 

A rainfall areal reduction factor of 0.998 

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

.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .O1 .O1 -01 .O1 .O1 .01 

L- 1.031 miles, S= 321 feet/mile, lB= .03 
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KK C568R 

KM Hydrograph combine 567568 + 208M at C568 right branch 
BC 2 
* 

KK C568 

KM Hydrograph combine C568L + C568R at C568 
BC 2 
* 

ICK 568573 

KM Normal depth channel route from C568 to C573 

KM Source: HEC-2 Cross Section: BR 1.340 

RS 1 FLOW -1 

RC 0.098 0.075 0.075 2067.0 0.0324 

RX 9921.8 9954.1 9968.9 9991.3 10000.0 10006.9 10025.2 10050.4 

RY 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-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 

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .06 .06 .O1 .01 .O1 .01 .O1 .O1 

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



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

ix C573L 

KM Hydrograph combine 568573 + 208N at C573 left branch 
EC 2 
* 

* * C573L is the total flow in Bristol Wash upstream of the confluence with 
* * Zapata Wash 
* * 
* * Start Zapata Wash 
* * 

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 No. 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 .O1 .01 .01 

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

ICK 569570 

KM Normal depth channel route from C569 to C570 

KM Source: HE-2 Cross Section: WL 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 1908.1 1907.8 1905.2 1908.1 1920.1 1920.1 
* 

KK 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. 

Kt4 
KM Time of Concentration for this rub-basin is based on the following: 

KM 6-Eour Rainfall, Pattern No. 1.00 
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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 .48 .48 .18 .15 .14 .07 .07 .07 .06 .06 .06 .01 .O1 .01 .O1 .O1 .O1 

L= 0.471 miles, S= 312 feet/mile, KbL .03 

KK C570R 

t(M Hydrograph combine 569570 + 208P at C570 right branch 
HC 2 
* 

208Q 

Sub-Basin 2084 

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 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .O1 -01 .01 .O1 .01 

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

KK C570 

KM Hydrograph combine C570R + 2084 at C570 
BC 2 
* 
* * 
* * NOTE: 570572 is too short to route 
* * 
* 
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LINE 

20 8R 

Sub-Basin 208R 

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 ~ub-basin is based on the following: 

6-Bour 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 

.49 .48 .48 .18 .15 .14 .07 .07 .07 .06 .06 .06 .01 .01 .01 .01 .O1 .01 

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

KK 571572 

KM Normal depth channel route frrm C571 to C572 

KM Source: 200 Scale Mapping 

RS 1 FLOW -1 

RC 0.040 0.020 0.055 1379.0 0.0566 

RX 1000.0 1020.0 1040.0 1090.0 1122.0 1125.0 1135.0 1140.0 

RY 1894.0 1893.0 1892.0 1891.0 1891.0 1892.0 1894.0 1896.0 

* 

KK C572 

KM Hydrograph combine C570 + 571572 at C572 
HC 2 
* 

KK 572573 

KM Normal depth channel route from C572 to C573 

KM Source: EEC-2 Cross Section: W 0.142 

RS 1 FLOW -1 

RC 0.050 0.035 0.055 1285.0 0,0335 

RX 9961.8 9976.8 9982.5 9987.0 10009.5 10014.3 10022.1 10029.3 

RY 1840.3 1832.1 1831.2 1829.5 1829.2 1830.6 1831.2 1835.6 

* 

KK 208s 

KM Sub-Basin 2085 

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 
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rime 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 VUUES 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 .I8 .I5 .15 .07 .07 .07 .07 .07 .07 .02 .02 .02 .02 .02 .02 

L- 0.568 miles. S= 234 feet/mile. W= .03 

KK C573R 

KM Bydrograph combine 572573 + 208s at C573 right branch 
HC 2 
* 

KK C573 

KM Hydrograph combine C573L + C573R at C573 
BC 2 
* 

* * NOTE: 573577 is too short to route 
* * 
* * C573 is the total flow in Bristol Wash upstream of the confluence 
* * with Montezuna Wash 
* * 
* * Start Montezuna Wash 
* * 
* 

208T 

Sub-Basin 208T 

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 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 

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .O1 .01 .O1 .O1 .O1 .Dl 

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



LINE 

EEC-1 IHPUT PAGE 14 

208U 

Sub-Basin ZO8U 

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 

MCESS 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 .14 .13 .06 .06 .06 -05 .05 .04 .01 .01 .01 .O1 .01 .O1 

L= 0.507 miles, Sm 360 feet/mile, Kb= .03 

KK C574 

KM Hydrograph combine 208T + 208U at C574 
BC 2 
* 

KK 574575 

KM Normal depth channel route from C574 to C575 

KM Source: BEC-2 Cross Section: W 0.587 

RS 1 FLOW -1 

RC 0.070 0.050 0.055 823.0 0.0365 

RX 9945.0 9970.6 9986.7 9995.9 10002.3 10019.0 10036.7 10055.5 

RY 1932.6 1928.5 1922.9 1917.8 1917.7 1924.0 1931.1 1934.1 
* 

208V 

Sub-Basin 208V 

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-Eour Rainfall, Pattern No. 1.00 

A rainfall areal reduction factor of 1.000 

MCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 



LINE 

BEC-1 INPUT 

L- 0.354 miles, S= 319 feet/mile, Kb= .03 

KK C575 

KM Hydrograph combine 574575 + 208V at C575 
HC 2 
* 

KK 575576 

KM Normal depth channel route from C575 to C576 

KM Source: EEC-2 Cross Section: M3 0.307 

RS 1 FLOW - 1 
RC 0.070 0.050 0.055 2342.0 0.0423 

RX 9973.7 9974.0 9986.7 10000.0 10000.5 10009.7 10026.7 10037.3 

RY 1861.6 1861.5 1855.0 1853.0 1853.1 1854.8 1863.0 1867.1 
* 

208W 

Sub-Basin 208W 

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 .48 .48 .I7 .14 .14 .07 .07 .06 .06 .05 .05 .01 .01 .01 .O1 .01 .O1 

L= 0.475 miles, S= 288 feet/mile, I<b= .03 

PAGE 15 



LINE 

PAGE 16 

KK C576 

KM Hydrograph combine 575576 + 208W at C576 
HC 2 
* 

M< 576577 

Normal depth channel route from C576 to C577 

M3 Source; &EC-2 Cross Section: WJ 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 
* 

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

* * 

1M CS77 

KM Hydrograph combine C577L + 576577 at C570 
HC 2 
* 
* *  
* * C577 is the total flow in Bristol Wash downstream of the confluence 
* * with Montezuma Wash 
* * 
* 

IX 577578 

KM Normal depth channel route from C577 to C578 

KM Source: BEC-2 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 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 RAINFW 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 ,I6 .13 .12 .06 .06 .05 .04 .04 .03 .Of -01 .01 .O1 .O1 .01 

Ln 0.417 miles, SI 223 feet/mile, Kb= .05 
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LINE ID.. ..... 1. ..,... 2. ...... 3.......4.......5.......6.......7.......8.......9......10 

KK C578I 

KM Eydrograph combine 577578 + 208X a t  C578I 

KO 1 

BC 2 
* 
* * 
* * C578I i s  the t o t a l  flow i n  Br i s to l  Wash upstream o f  Dam 11 
* * 
* 
zz 



SCHEMATIC DIAGRAM OF STREAM NE'IWORK 

INPUT 

LINE (v) ROUTING (--->I DIVERSION OR PUMP now 

I NO. (.) CONNECTOR 

8 208A 

(<---) RETURN OF DIVERTED OR M E D  FLOW 







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



* FLOOD BYDRIXIWE PACKAGE (EEC-1) * I * MAY 1991 * 
* VERSION 4.0.1E * 

I * 

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

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

Project Name: Fountain Hills Dam Break Analysis 

Project No.: No. 83 File Name: DAMll-FM.161 

RIF Analysis for North Heights (Dam No. 11) Date: 09/01/95 

Based on R.IP Computation 

6 I0 OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I PLOT 0 PLOT CONTROL 

QSCAL 0. EYDROGRAPH PLOT SCALE 

IT BYDROGRAPH TIME DATA 

NMIN 10 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 70 NUMBER OF EYDRCGRAPE 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 INCES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

I 710 KO OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 



pscM. 0. HYDFKGRME PLOT SCALE 

711 HC HYDROGRAPE COMBINATION 

I C W  2 NUMBER OF Hn,ROGmPm TO COHBINE 

EYDROGRAPB AT STATION C578I 

SUM OF 2 EYDRWRAms 

DA MON BRMN ORD FLOW * DA KIN HRHN ORD FLOW * DA M3N HRHN ONJ FLOW * DA m)N ERMN ORD FLOW 
* * * 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW I CFS, (HR) 6-HR 24-HR 72-HR 11.50-HR 

24469. 2.50 (CFS) 2965. 1553. 1553. 1553. 

I (INCBES) 13.783 13.839 13.839 13.839 

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

CUMULATIVE AREA = 2.00 SQ MI 



RUNOFF S W Y  

mXkl IN CUBIC FEET PER SECOND 

TIHE IN HOURS, ARW IN SQUARE MILES 

PEAK 
FLOW 

2299. 

2345. 

381. 

2726. 

664. 

689. 

1059. 

1583. 

4309. 

3718. 

911. 

4629. 

1073. 

5702. 

5564. 

1892. 

6847. 

7134. 

445. 

7552. 

1773. 

1023. 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM 

AREA STAGE I 

TIME OF 

W STAGE OPERATION STATION 

20 8A 

561563 

208B 

C563R 

20% 

562563 

208D 

C563L 

C563 

563564 

208E 

C564R 

208F 

C564 

564565 

208G 

C565 

565568 

208H 

C568L 

2081 

2085 

C566 

566567 

208K 

C567L 

EYDROSRAPK AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

BYDROGRAPH AT 

ROUTED TO 

HYDR-H AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPE AT 

2 COMBINED AT 



EYDRCGRAPH AT 

2 COMBINED AT 

ROUTED TO 

BYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

WDROGRAPH AT 

2 COMBINED AT 

EYDROGRAPE AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

EYDROGRAPE AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPE AT 

2 COMBINED AT 

2 COMBINED AT 

HYDROGRAPH AT 

WDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

EYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

EYDROGRAPH AT 



2 COMBINED AT C576 5454. 2 . 3 3  517. 270.  

I ROUTED TO 576577 5359. 2.33 517. 270: 

2 COMBINED AT C577 23039. 2 . 5 0  2854. 1495. 

I ROUTED TO 577578 23782. 2 . 5 0  2853. 1495. 

I 
EYDROGRAE'B AT 208X 1201. 2 . 3 3  112. 58.  

2 COMBINED AT C578I 24469. 2 . 5 0  2965. 1553. 

*** NORMAL END OF BEC-1 *** 



* FLOOD BYDROGRAPE PACKAGE (BEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 T I M  08:47:19 * 
* * 

...................................... 
* 
* U .S , ARMY CORPS OF ENGINEERS 
* EiYDROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 
* DAVIS, CALIFORNIA 95616 

* (9161 551-1748 

* 
...................................... 

TEIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 ?3WN AS EECl (JAN 731, EEClGS, HEClDB, AND BEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- RAVE CEANGED FRDM THOSE USED WITH TEE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CEANGED WITE REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:HRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEHATIC WAVE: NEW FINITE DIFFERENCE ALGORITEM 



LINE ID.. ..... 1.......2.......3.......4.......5.......6......,7.......8.......9......10 
ID FOUNTAIN HILLS DAM BREAIE ANALYSIS 

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

ID NORTB HEIGHTS DAM - DAM 11 
ID .................................................................. 
ID Analytical Considerations: 

ID (a) Principal Spillway is clogged. 

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

ID Spillway crest elevation. 

ID (c) Input is 10-minute incremental F W  to generate 50 percent 

ID EMF and routed hydrographs. 

ID .................................................................. 
*DIAGRAM 

IT 10 0 0 70 

I0 1 

JR FLOW 0.50 

IN 10 
* 

C578I 

DAM INFLOWS FROM RIF ANALYSIS (DAM11-X.IH1) 

Inflows for Dam 11 (North Heights Dam) 

1 

2.02 

0 11 43 87 131 162 180 245 413 601 

723 777 820 6940 22456 24469 14097 7407 4695 3621 

2790 2137 1941 1813 1785 1616 1253 917 749 675 

633 572 467 361 299 269 249 217 159 112 

7 8 5 5 40 29 21 16 12 8 6 4 

3 2 1 1 1 

C5780 

Reservoir route at C578 (Dam 11). 

PAGE 1 



SCgPlATIC DIAGRAM OF STREAM NETWRK 

INPUT 

LINE (V) ROUTING (--->) DIVERSION OR PUMP PLOW 

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

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



......................................... 
* * 
* FLOOD BYDRWMPE PACKAGE (HEC-I) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 08:47:19 * 
* * 
......................................... 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

FOUNTAIN HILLS DAM BREAK ANALYSIS 

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

NORTH BEIGHTS DAM - DAM 11 
.................................................................. 
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 F W  to generate 50 percent 

PMF and routed hydrographs. 
.................................................................. 

OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 10 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 70 NUMBER OF EYDROQUPE 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 INCEES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TPlPEIULTURE DEGREES FAHRENHEIT 

MULTI-PLAN OPTION 

NPLAN 1 NUMBER OF PLANS 

MULTI-RATIO OPTION 

RATIOS OF RUNOFF 

0.50 



DAM INFLOWS PRDH F W  ANALYSIS (DAM11-FM. IB1) 

Inflows for Dam 11 (North Heights Dam) 

19 KO OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLM 0 PLOT CONTROL 

Qa 0. HYDROGRAPH PLOT SCALE 

15 IN TIME DATA FOR INPUT TIME SERIES 

JXMIN 10 TIME INTERVAL IN MINUTES 

JWATE 1 0 STARTING DATE 

JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 

T A W  2.02 SUBBASIN ARWL 

~ R C G R A P H  AT STATION C5781 

* * * 
DA MON BRMN ORD FLOW * DA MON BRMN ORD FLOW * DA WIN HRMN ORD FLOW * DA MON IIRMN ORD FLOW 

* * * 

PEAK FLOW TIME MAXIMUM AVERM;E ELOW 



(CFS 1 (ER) 6 -ER 24-HR 72-ER 11.50-ER 

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 SQ MI 

EYDROQWH AT STATION C578I 

PLAN 1, RATIO = 0.50 

DA MON BRMH ORD FLOW * DA MON HRMN ORD FUIW * DA MON HRMN ORD FLOW * DA MON HRM?J ORD FLCM 
* * * 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (Ell) 6-ER 24-ER 72-HR 11.50-BR 

12235. 2.50 (CFS) 1482. 777. 777. 777. 

(INCBES ) 6.823 6.852 6.852 6.852 

(AC-FT 1 735. 738. 738. 738. 

CUMULATIVE AREA = 2.02 SQ MI 

* * 
27 KK * C5780 * 

* * 
*I************ 

Reservoir route at C578 (Dam 11). 

29 KO OUTPUT CONTROL VARIABLES 



IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QU 0. HYDROGRAPHPLOTSCAtE 

EYDROGMPH ROUTING DATA 

30 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBRWCHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 1812.29 INITIAL CONDITION 

X 0.00 WORKING R AND D COEFFICIENT 

31 SV STORAGE 0.0 2.8 16.4 41.5 84.4 133.0 154.5 171.0 187.4 205.0 

223.0 242.0 261.4 282.0 302.0 324.0 345.9 370.0 394.2 419.8 

35 SQ 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 

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 

*** W I N G  *** M3DIFIED PULS ROUTING HAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 12207. TO 71134. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS (;REATER TBAN PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIKE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

EtYDROCiRAPB AT STATION C5780 

PLAN1, RATIOE 0.50 

DA MON ERMN ORD OUTFLOW STORAGE STAGE * DA M N  ERMN ORD OUTFLOW STORAGE STAGE * DA MON ERMN ORD OUTFLOW STORAGE STAGE 
* * 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6 -HR 24-HR 72-HR 11.50-HR 

11449. 2.50 (CFS) 1509. 804. 804. 804. 

(INCES) 6.947 7.095 7.095 7.095 

(AC-FT ) 748. 764. 764. 764. 

PEAK STORAGE TIME 

(AC-FT) (HR) 

256. 2.50 

PEAK STAGE TIME 

(FEET) (HR 1 
1817.72 2.50 

MAXIMUM AVERAGE STORAGE 

6-FIR 24-HR 72-HR 11.50-HR 

162. 149. 149. 149. 

MAXIMUMAVERAGE STAGE 

6-HR 24-BR 72-HR 11.50-HR 

1812.38 1811.54 1811.54 1811.54 

CUMIILATIVE AREA - 2.02 SO MI 



PEAK FLOW AND STAGE (END-OF-PERIOD) S W Y  !?OR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

FLaws IN CUBIC FEET PER SECOND, ARW IN SQUARE MILES 

TIME TO PEAK IN EOURS 

RATIOS APPLIED TO FLOWS 

OPERATION STATION AREA PLAN RATIO 1 

0.50 

HYDRW.XAPB AT C578I 2.02 1 FLOW 12235. 

TIME 2.50 

ROUTED TO C5780 2.02 1 FLOW 11449. 

TIME 2.50 

** PWC STAGES IN FEET ** 
1 STAGE 1817.72 

TIME 2.50 

*** NORMAL END OF EIEC-1 *** 



APPENDIX K 
HEC-1 output for Hesperus Wash Dam 



..................................... 
* * 
* FLOOD HYDROGRAPH PACKAGE (BEC-1) * 

MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 09:03:36 * 
* * 
......................................... 

.................................... 
* 
* U .S. ARMY CORPS OF ENGINEERS 
* WDROLOGIC ENGINEERING CENTER 
* 609 SECOKD STREET 
* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 
.................................... 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF EEC-1 KNOWN AS E C 1  (JAN 73), BECIGS, EEClDB, AND EEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CBANGELI FROM THOSE USED WITH TEE 1973-STYLE INPUT STRUCTURE. 

TEE DEFINITION OF -AMSKK- ON RM-CARD WAS CEANGED WITH REVISIONS DATED 28 SEP 81. THIS IS TEE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EXWT 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 ALGORITRM 



LINE 

HEC-1 INPUT PAGE 1 

ID Project Name: Fountain Hills Dam Break Analysis 

ID ProjectNo.: No. 83 Pile Name: DAM36-PM.IH1 

ID R3F Analysis for Hesperus Wash Dam (No. 36) Date: 09/12/95 

ID Based on PMP Computation 
* 
IT 10 80 

I0 5 

IN 15 

*DIAGRAM 
* 

205A 

5 

Sub-Basin 205A 

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 

MCESS 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 .O1 .01 .01 .01 .01 -01 

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

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 

MCESS 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= 0.759 miles, S= 129 feet/mile, Kt= .14 



LINE 

BEC-1 INPUT 

KK C528 

KO 5 

KM Hydrograph combine 205A + 205B at C528 
BC 2 
* 

528530 

5 

Normal depth channel route fram C528 to C530 

Source: Hydrology Field Reconnaissance 

1 FLOW -1 

0.060 0.043 0.060 2594.0 0.0709 

1000.0 1018.0 1031.0 1042.0 1052.0 1066.0 1093.0 1107.0 

96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3 

205C 

Sub-Basin 205C 

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 0.999 

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 

.45 .44 .44 .13 .09 .08 -04 .04 -03 .03 .03 .03 .01 .O1 .O1 .01 .O1 .01 

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

KK C530R 

KM Hydrograph combine 528530 + 205C at C530 right branch 
HC 2 
* 

PAGE 2 



LINE 

BEC-1 INPUT PAGE 3 

205D 

Sub-Basin 205D 

The Clark Unit Eydrograph 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-Eour Rainfall. Pattern No. 1.00 

An areal rainfall reduction factor of 0.996 

EXCESS RAINFALL VALUES MCEEDED 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 .O1 .01 .01 .01 .01 

L- 1.020 miles. S= 361 feet/mile, I(b= .13 

205E 

Sub-Basin 205E 

The Clark Unit Eydrograph 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 VALITES MCEEDED 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 .O1 .O1 .01 .01 .01 .01 

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

KK C529 

KM Eydrograph combine 205D + 205E at C529 
EC 2 

* 
* * 
* * NOTE: 529530 too short to route 



LINE 

BEC-1 INPUT PAGE 4 

KK C530 

KO 5 

KM Eydrograph combine C529 + C530R at C530 
HC 2 
* 

530531 

5 

Nonnal depth channel route from C530 to C531 

Source: Eydrology 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 

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

KM 

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

KM 

BA 0.161 

LG 0.25 0 4.35 0.41 35.00 

UC 0.350 0.269 

UA 0 3 5 8 12 20 43 7 5 90 96 

UA 100 
* 

KK C531 

KO 5 

I<M Hydrograph combine 530531 + 205F at C531 
HC 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 

HEC-1 INPUT PAGE 5 

2056 

Sub-Basin 20% 

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 .Ol .01 .01 .01 .O1 .01 

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

KK C532L 

KM Hydrograph combine 531532 + 2056 at C532 left branch 

205B 

Sub-Basin 2058 

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-baain 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 

. 4 5  .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 



LINE 

HEC-1 INPUT PAGE 6 

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

KK C532 

KO 5 

KM Bydrograph ccmbine C 5 3 U  + 2058 at C532 
EC 2 
* 

532533 

5 

Normal depth channel route from C532 to C533 

Source: Bydrology Field Reconnaissance 

1 FLOW -1 

0.060 0.045 0.060 1555.0 0,0283 

1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0 

98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0 

2051 

Sub-Basin 2051 

The Clark Unit Eydrograph 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-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 .OO .OO .OO .OO .OO .OO 

L-P 1.487 miles, S= 326 feet/mile. Kbf .I1 

KK C533 

KO 5 

KM Eydrograph combine 532533 + 2051 at C533 
ec 2 
* 

533534 

5 

Normal depth channel route frrm C533 to C534 

Source: Bydrology Field Reconnaissance 

1 FLOW - 1 
0.060 0.046 0.060 7145.0 0.0241 

1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0 

97.8 93.7 94.7 90.8 89.9 92.4 94.0 96.8 



LINE 

EEC-1 INPUT PAGE 7 

205.7 

Sub-Basin 2055 

The Clark Unit Eydrograph 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 I N  5-MINUTE 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 .OO .OO .OO .OO .OO .OO .OO .OO .OO 

L= 1.633 miles, S* 243 feet/mile, 185 .08 

IQ< C534R 

KM Eydrograph combine 533534 + 2055 at C534 right branch 
EC 2 
* 

20% 

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 .OD .OO .OO .DO .OO .OO .OO .OO .OO 

L= 1.772 miles, S= 249 feet/mile, 18- .10 



LINE 

EEC-1 INPUT PAGE 8 

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 

97.1 93.4 91.6 89.6 86.9 90.8 92.2 92.3 

205L 

Sub-Basin 205L 

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 

.44 .43 .42 .12 .08 .06 .02 .02 .02 .OO .OO .OO .OO .OO .OO .OO .OO .OO 

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

KK C535 

KO 5 

KM Eydrograph combine 534535 + 205L at C535 
BC 2 
* 

535536 

5 

Normal depth channel route from C535 to C536 

Source: EEC-2 Cross Section: BE 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 



HEC-1 INPUT 

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

205M 

Sub-Basin 2024 

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 IH 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 .ll .05 .05 .04 .02 .02 .02 .01 .01 .01 .01 .O1 .01 

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

C536R 

Hydrograph combine 535536 + 205M at C536 risht branch 
2 

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 MCEEDED 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 .03 .03 .03 .OO .OO .OO .OO .OO .OO .OO .OO .OO 

L= 1.183 miles, S5 245 feet/mile, W= .lo 

PAGE 9 



LINE 

BEC-1 INPUT PAGE 10 

KK C536I 

KM Bydrograph combine C536R + 205N at C536I 

* * C536I is the total flow in Hesperus Wash upstream of Dam 36 
* * 



INPUT I LINE 

I NO. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUKP FLOH 

( . I  CONNECTOR (<---) RETURN OF DIVERTED OR W E D  mxxJ 

205A 



(***I RUNOFF ALSO COMPUTED AT THIS LOCATION 



......................................... 
* * 
* FLOOD BYDROGRAPK PACKAGE (EEC-I) * 
a MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 09:03:36 * 
* * 
......................................... 

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

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

Project Name: Fountain Hills Dam Break Analysis 

Project No.: No. 83 File Name: DAM36-PM.IH1 

Ft4F Analysis for Hesperus Wash Dam (No. 36) Date: 09/12/95 

Based on PMP Computation 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 

NMIN 10 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 80 NUMBER OF EYDROGRAF'B ORDINATES 
NDDATE 1 0 ENDING DATE 

NDTIME 1310 ENDING TIME 

ICENT 19 CENTURY MARK 

CGt4PUTATION INTERVAL 0.17 HOURS 

TOTAL TIME BASE 13.17 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 

9 KO OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. EYDROGlMPH PLOT SCALE 

57 KO OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

Q s w  0 .  EYDROGRAPH PLOT SCALE 

61 KO OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

Q S U  0 .  EYDROGFUPB PLOT SCALE 



OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QscAL 0.  EYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  BYDRO(;RAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0.  H Y D R W E  PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  EYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0.  HYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYDRCGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  EYDROGRAPH PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

Q s W  0.  HYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCM. 0.  HYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0.  HYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  BYDROGRAPE PLOT SCALE 

OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 

I PLOT 0 PLOT CONTROL 

QSCAL 0.  HYDROGRAPH PLOT SCALE 



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

417 KK * C536I * 
* * 
************** 

419 KO OUTPUT CONTROL VARIABLES 

IPRNT I PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPE PLOT SCALE 

420 HC EYDROGRAPE COMBINATION 

I C W  2 NUMBER OF EYDRERAPHS TO CCMBINE 

*** 

................................................................................................................................ 

BYDROGRAPB AT STATION C536I 

SUM OF 2 HYDRCGRAPBS 

................................................................................................................................ 
* * * 

DA MON HRMN ORD FLOW * DA MON HRMN ORD now * DA MON BRMH ORD FLOW * DA MON HRMN om FLOW 
* * * 

1 0000 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 43 170. * 1 1020 63 6. 

1 0030 4 11. * 1 0350 24 5793. * 1 0710 44 137. * 1 1030 64 5. 

1 0040 5 21. * 1 0400 25 4898. * 1 0720 45 114. * 1 1040 65 5. 

1 0050 6 32. * 1 0410 26 4155. * 1 0730 46 95. * 1 1050 66 4. 

1 0100 7 45. * 1 0420 27 3611. 1 0740 47 79. * 1 1100 67 4. 

1 0110 8 74. * 1 0430 28 3116. * 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 0500 31 1825. * 1 0820 51 38. * 1 1140 71 2. 

1 0150 12 372. * 1 0510 32 1487. * 1 0830 52 33. * 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 1044. * 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 0910 56 17. * 1 1230 76 1. 

1 0240 17 16041. * 1 0600 37 578. * 1 0920 37 14. * 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 39 378. * 1 0940 59 10. * 1 1300 79 1. 

1 0310 20 14082. * 1 0630 40 311. * 1 0950 60 9. * 1 1310 80 1. 
* * * 

................................................................................................................................ 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HRIR) 6-FIR 24-HR 72-HR 13.17-BR 

19804. 2.83 (CFS) 4090. 1875. 1875. 1875. 

(INCBES) 13.053 13.134 13.134 13.134 

(AC-FT) 2028. 2041. 2041. 2041. 



CUMULATIVE AREA = 2.91 SQ MI 



OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGMPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

BYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

BYDROGRAPH AT 

2 COMBINED AT 

BYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

205A 

205B 

C528 

528530 

205C 

C530R 

205D 

205E 

C529 

C530 

530531 

20% 

C531 

531532 

20 5G 

C532L 

2058 

C532 

532533 

2051 

C533 

533534 

RUNOFF S W Y  

PLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FLOW PEAK 6-8OUR 24-HOUR 72-HOUR 

BASIN 

AREA 

MAXIMUM TIME OF 

STAGE MAX STAGE 



ROUTED TO 534535 

HMRGGRAPH AT 205L 

2 CUYBINED AT C535 

ROUTED TO 535536 

2 COMBINED AT C536R 

2 COMBINED AT C5361 

I **" NORMAL END OF HEC-1 *** 



* FLOOD HYDROGRAPH PACKAGE (EXEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 08:49:22 * 
* * 
*************a*************************** 

* U .S. ARMY CORPS OF ENGINEERS 

* EYDROLOGIC ENGINEERING CENTER 
* 609 SECOND STREET 

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF EEC-1 KNWN AS EECl (JAN 731, EEClGS, EEClDB, AND EEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH TEE 1973-STYLE INPUT STRUCTURJZ. 

THE DEFINITION OF -AMSICK- 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:KRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:(;REEN AND AME'T INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITBM 



LINE 

HEC-1 INPUT 

ID FOUNTAIN HIUS DAM BREAK ANALYSIS 

ID RESERVOIR RDUTING WITH OVERTOPPING ANALYSIS. File Name: DAM36-RT.IH1 

ID DAM 36 - HESPERUS DAM 
ID .................................................................. 
ID Analytical Considerations: 

ID (a) Principal Spillway is clogged. 

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

ID Spillway crest elevation. 

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

ID PMF and routed hydrographs. 
ID .................................................................. 
*DIAGRAM 

IT 10 0 0 7 0 

I0 1 

JR FLOW 0.50 

IN 10 
* 

C5361 

DAM INFLOWS FROM RIP ANALYSIS (DAM36-PM.IE1) 

Inflows to Dam 36 

1 

2.91 

0 2 6 

279 372 475 

10997 8769 7085 

1825 1487 1246 

259 212 170 

38 3 3 28 

8 7 6 

2 2 1 

(Hesperus Dam) 

C5360 

Reservoir route at C536 (Dam 36). 

1 

1 ELEV 1889.0 

0.00 3.96 35.94 87.09 132.22 

346.95 374.00 401.26 431.00 461.36 

1852.1 1862.0 1870.0 1876.0 1880.0 

1892.0 1893.0 1894.0 1895.0 1896.0 

0 0 0 0 0 

2752 4573 6723 9921 16583 

1852.1 1862.0 1870.0 1876.0 1880.0 

1892.0 1893.0 1894.0 1895.0 1896.0 

PAGE 1 



SCBEMATIC DIAGRAM OF STREAM NETHORK 

INPUT 

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

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

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



* FLOOD WDRCGRAPB PACKME (HEC-1) * 
* MAY 1991 * 
* VERSION 4.0.1E * 
* * 
* RUN DATE 12/28/95 TIME 08:49:22 * 
* * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS 

* EfYDROLOGIC ENGINEXRING CENTER 
* 609 SECOND STREET 

* DAVIS, CALIFORNIA 95616 

* (916) 551-1748 

* 

FOUNTAIN BILLS DAM BREAK ANALYSIS 

RESERVOIR ROUTING WITH OVERTOPPING ANALYSIS. File Name: DAM36-RT.IB1 

DAM 36 - EESPERUS DAM 
.................................................................. 
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 F W  to generate 50 per cent 
EMF and routed hydrographs. 

.................................................................. 

OUTPUT CONTROL VARIABLES 

I PRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. EYDRCGRAF'B PLOT SCALE 

HYDRCGRAPB TIME DATA 

NMIN 10 MINUTES IN CWUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIME 0000 STARTING TIME 

NQ 70 NUMBER OF HYDROGRAPE ORDINATES 
NDDATE 1 0 ENDING DATE 

NDTIME 1130 ENDING TIME 

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.17 EOURS 

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 FAERENEEIT 

JP MULTI-PLAN OPTION 

NPLAN 1 NUMBER OF PLANS 

JR MULTI-RATIO OPTION 

RATIOS OF RUNOFF 

0.50 



*****I******** 

* * 
16 KK * C536I * 

* * 
************** 

DAM INFLOWS FROM R4F ANALYSIS (DAM36-PM.IH1) 

Inflows to Dam 36 (Hesperus Dam) 

OUTPUT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. BYDROGRAPB PLOT SCALE 

TIME DATA FOR INPUT TIME SERIES 

JXMIN 10 T I W  INTERVAL IN MINUTES 

JXDATE 1 0 STARTING DATE 

JXTIME 0 STARTING TIME 

SUBBASIN RUNOFF DATA 

SUBBASIN CEARACTERISTICS 

TAREA 2.91 SUBBASIN AREA 

HYDROGRAPH AT STATION '25361 

DA MON HRMN ORD FLOW * DA MON ERMN ORD FLOW * DA EY)N HRMN ORD FLOW * DA MON HRMN ORD FLOW 
* * * 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 



(CFS) (HR) 6-ER 24-HR 72-HR 11.50-ER 

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 SQ MI 

................................................................................................................................ 

BYDROGMPH AT STATION C536I 

PLAN 1, RATIO = 0.50 

................................................................................................................................ 
* * * 

DA MON EiRMN ORD FLOW * DA MON ElRMN ORD FLOW * DA MON H R M  ORD FLOW * DA MON BRMN ORD FLOW 
* * * 

1 0000 1 0. * 1 0300 19 8934. * 1 0600 37 289. * 1 0900 55 10. 

1 0010 2 1. * 1 0310 20 7041. * 1 0610 38 235. * 1 0910 56 9. 

1 0020 3 3. * 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 11. * 1 0340 23 3543. * 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 40. * 1 1040 65 3. 

1 0150 12 186. * 1 0450 30 1108. * 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 17. * 1 1130 70 1. 

1 0240 17 8021. * 1 0540 35 433. * 1 0840 53 14. * 
1 0250 18 9902. * 1 0550 36 356. * 1 0850 54 12. * 

* * * 
................................................................................................................................ 

PEAK FLOW TIME MAXIMOM AVERAGE now 
(CFS) (BR) 6-ER 24-HR 72-HR 11.50-ER 

9902. 2.83 (CFS) 2045. 1073. 1073. 1073. 

(INCHES ) 6.533 6.573 6.573 6.573 

(AC-FT) 1014. 1020. 1020. 1020. 

CVMUWITIVE AREA = 2.91 SQ MI 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *t* *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

29 KK * C5360 * 
* * 
************** 

Reservoir route at C536 (Dam 36). 

OUTPUT CONTROL VARIABLES 



IPRNT 1 PRINT CONTROL 

IPLM 0 PLOT CONTROL 

Q S W  0. BYDROQUPH PLOT SCALE 

EYDROGRAPE ROUTING DATA 

32 RS STOMGE ROUTING 
NSTPS 1 NUMBER OF SUBREACElES 
ITYP ELEV TYPE OF INITIAL CONDITION 

RSVRIC 1889.00 INITIAL CONDITION 

X 0.00 WRUNG R AND D COEFFICIENT 

33 SV STORAGE 0.0 4.0 35.9 87.1 132.2 186.4 254.8 276.0 298.0 322.0 

347.0 374.0 401.3 431.0 461.4 494.0 525.7 559.1 593.5 629.2 

35 SE ELEVATION 1852.10 1862.00 1870.00 1876.00 1880.00 1884.00 1888.00 1889.00 1890.00 1891.00 

1892.00 1893.00 1894.00 1895.00 1896.00 1897.00 1898.00 1899.00 1900.00 1901.00 

37 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0. 330. 1303. 
2752. 4573. 6723. 9921. 16583. 25417. 35910. 47818. 60990. 75321. 

39 SE ELEVATION 1852.10 1862.00 1870.00 1876.00 1880.00 1884.00 1888.00 1889.00 1890.00 1891.00 

1892.00 1893.00 1894.00 1895.00 1896.00 1897.00 1898.00 1899.00 1900.00 1901.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 0.00 3.96 35.94 87.09 132.22 186.43 254.82 276.00 298.02 322.00 

OUTFLOW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 330.00 1303.00 

ELEVATION 1852.10 1862.00 1870.00 1876.00 1880.00 1884.00 1888.00 1889.00 1890.00 1891.00 

STORAGE 346.95 374.00 401.26 431.00 461.36 494.00 525.67 559.13 593.55 629.19 

OUTFLOW 2752.00 4573.00 6723.00 9921.00 16583.00 25417.00 35910.00 47818.00 60990.00 75321.00 

ELEVATION 1892.00 1893.00 1894.00 1895.00 1896.00 1897.00 1898.00 1899.00 1900.00 1901.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 9921. M 75321. 

THE ROUTED m R o a w a  SHOULD BE EXAMINED FOR OSCILLATIONS OR OLITFLCWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDRWRAPE AT STATION C5360 

PLAN 1, RATIO = 0.50 

DA MON MU.IN ORD OUTFLOW STORAGE STAGE * DA M3N HRMN ORD OUTFLOW STORAGE STAGE * DA M3N HRMN ORD OUTFLOW STORAGE STA 
* * 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) (HR) 6-HR 24-HR 72-811 11.50-HR 

9182. 3.00 (CFS) 2034. 1073. 1073. 1073. 

(INCBES) 6.498 6.572 6.572 6.572 

(AC-FT) 1008. 1020. 1020. 1020. 

PEAK STORAGE TIME 

(AC-FT) (HR) 

424. 3.00 

PEAK STAGE TIME 

(FEET) (In) 

1894.77 3.00 

MAXIMUM AVERAGE STORAGE 

24-HR 72-HR 11.50-FiR 

303. 303. 303. 

MAXIMUM AVERAGE STAGE 

6-HR 24-BR 72-HR 11.50-HR 

1891.07 1890.12 1890.12 1890.12 

CUMIILATIVE AREA = 2.91 SQ MI 



PEAK F L W  AND STAGE (END-OF-PERIOD) SlMMRY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

mows IN CUBIC FEET PW SECOM), ARW IN mume MILES 

TIME TO PEAK IN BOURS 

RATIOS APPLIED TO FLOWS 

OPERATION STATION AREA PLAN RATIO 1 
0.50 

HYDROGRAPH AT C536I 2.91 1 FLOW 9902. 

TIME 2.83 

ROUTED TO C5360 2.91 1 9182. 

TIME 3.00 

** PEAK STAGES IN FEET ** 
1 STAGE 1894.77 

TIME 3.00 

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



Breach 

APPENDIX L 
Program output for Aspen Dam 



I BOSS BREACH version 1.10 PAGE 1 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I 
PROJECT MlMBER : t83 12/28/1995 

- 
B O S S  B R E A C B ( t m )  

Copyright (C)  1988 Boss Corporation 

A11 Rights Reserved 

Version : 1-10 

Serial Number : 2111 

I Boss Breach (tm) is an enhanced version of Professor D. L. Fread's 
July 1988 NWS BREACH program. 

DISCLAIMER : 
-------- 

I BOSS Breach (tm) is a complex program which rewires engineering expertise 
t o  use correctly. Boss Corporation assumes absolutely no responsibility 

I 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. 

I Although Boss Corporation has endeavored to make Boss Breech 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 

I correct performance or accuracy of this software. 
In no event shall Boss Corporation be liable to anyone for special, 

I 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 

I 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 

DESCRIPTION : Breaching Analysis for Aspen Dam 

8GINEER : CCC 

I 
DATE OF RUN : 12/28/1995 

TIMEOFRUN : 4 : 4 5 p  



I BOSS BREACH version 1.10 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

I PROJECT NUMBER : t83 12/28/1995 

I INPUT DATA : 
--------- --- 

INFLOW HYDROGFUPH DESCRIPTION : 
............................... I ~irne Upstream 

Elapsed Inflow 

TIN(1) QIN(1) 

(cfs) 
--------- --------- 

I 
2.19 836.0 

RESERVOIR VOLUMF, DESCRIPTION : 

I Elevation Surface 

Area 

I (ft MSL) (acres) 
--------- --------- 
1846.00 29.0 

I TAILWATER CROSS-SECTION DESCRIPTION : 
..................................... 

Elevation Tailwater Tailwater 

I TOP Manning 

Width n 

I (ft MSL) (ft) 
--------- --------- --------- 



I BOSS BREACH vers ion 1.10 PAGE 3 

PROJECT TITLE : Fountain H i l l s  Dambreak Analysis 

PROJECT NUMBER : X83 12/28/1995 

I 
RESERVOIR AND PIPING BREACH DESCRIPTION : 
......................................... 

I n i t i a l  Reservoir Water Surface  Elevat ion ( f t  MSL, HI) 

I Dam Bottom Elevation ( f t  MSL, HL) 

I Dam Top Elevation ( f t  MSL, HU) 

- 
Spillway Crest Elevation (ft MSL, HSP) 

I Dam Cres t  Length ( f t ,  CRL) 

Dam Cres t  Width ( f t ,  WC) 

I Ratio  of Breach Width t o  Flow Depth (BR) 

I 
I n i t i a l  Piping Fa i lu re  Width ( f t ,  8 )  

I n i t i a l  Piping Fa i lu re  Elevation ( f t  WL, BPI) 



BOSS BREACH version 1.10 

I 
PROJECT TITLE : Fountain Bills Dambreak Analysis 

PROJECT NUMBER : 1.83 

PAGE 4 

12/28/1995 ' 

DAM INNER CORE DESCRIPTION : 
............................ 

D50 Grain Size (mu, D50C) 

Ratio of D90 to 030 Grain Sizes (UNFCC) 

Porosity Ratio (PORC) 

Unit Weight (Lb/cu ft, UWC) 

Manning n of Core Material (CNC) 

Internal Friction Angle (degrees, AFRC) 

Cohesive Strength (lb/sq ft, COHC) 

Average Upstream & Downstream Inner Core Slope (ZC) 

DAM OUTER CORE DESCRIPTION : 
---------------------------- 

D50 Grain Size (ma, D50S) 

Ratio of D90 to D30 Grain Sizes (UNFCS) 

Porosity Ratio (PORS) 

Unit Weight (lb/cu ft, UWS) 

Manning n of Core Material (CNS) 

Internal Friction Angle (degrees. AFRS) 

Cohesive Strength (lb/sq ft, COBS) 

Average Clay Plasticity Index (PI) 

CA Clay Critical Shear Stress Coefficient (CAI 

CB Clay Critical Shear Stress Coefficient (CB) 



I BOSS BREACB version 1.10 PAGE 5 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

I 
DAM FACE DESCRIPTION : 
...................... 

Upstream Face Slope (ZU) 1 (vertical) : 3.00 

I Downstream Face Slope (ZD) 1 (vertical) : 2.00 

I Downstream Face D50 Grain Size (IUD, D5ODF) 18.920 

Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 9.600 

I Average Grass Length (inches, GL) . 00 
Grass Condition Factor (l=good, O=none, GS) .00 

I Maximum Grass-Lined Channel Velocity (ft/sec, W) .OO 

I BOUNDARY CONDITIONS : --------------------- 

I Simulation Duration (hr, TEE) 

Basic Time-Step Size (hr, DTB) 

I Iteration Error Tolerance ( X ,  ERR) 

Downstream River Bottm Slope (ft/mi, SM) 

I Maximum Allowable Breach Bottom Width (ft, BMX) 

I Discharge Plot Time-Step Interval (FPT) 

Time-step st which Plotting Starts (TPR) 



I BOSS BREACB vers ion 1.10 PAGE 6 

PROJECT TITLE : Fountain B i l l s  Dambreak Analysis  

I PROJECT NUMBER : #83 12/28/1995 

INPUT DATA : 
-------- ---- 

I 
SPILLWAY RATING CURVE : 
....................... 

Bead Spil lway 

I Flow 

SPE(1) SF'V(1) 



SS BREACH version 1.10 PAGE 7 

PROJECT TITLE : Fountain Eilla Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

rn NTERNAL COMPUTATION CHECKS : 
I Avg. inner & outer matl. internal friction angle (rad, AFRA) 40 .OO 

Equation 21 Thetal' (radians, TH1) a Equation 13 Critical Depth El* (ft, 81) 

m Equation 21 Theta2' (radians, TBZ) 

Equation 13 Critical Depth 82' (ft. 62)  

I Equation 21 Theta3' (radians, TH3) 
Equation 13 Critical Depth 83' (ft, 83) .85 



I BOSS BREACH version 1 .10  

PROJECT TITLE : Fountain H i l l s  Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

SlMlARY OF OUTPUT RESULTS : 
--------------------------- 

GENERAL RESULTS : 

Total  Number of I t e r a t i o n s  

I Time of Breach F a i l u r e  (h r ,  TFHI) 

Total  Time-Steps Used (I) a Total  Elapsed Time (h r ,  T) 

m Outflow Hydrograph Ris ing Limb Duration ( h r ,  TRS) 

Time a t  which S ign i f i can t  Rise  i n  Outflow Begins (h r ,  T B )  

I Dam Top Elevation ( f t  MSL, Ell) 

Outflow a t  Time Zero ( c f s ,  QO) 

'1 Simplified Time of Breach F a i l u r e  ( h r ,  TFH) 

I TFH - Time of f a i l u r e  ( h r )  which is  a  l i n e a r  equivalent of 

the  outflow hydrograph r i s i n g  limb durat ion (TRS) obtained 

by using t h e  s impl i f i ed  dam-break discharge equation. 

TFBI - Time of f a i l u r e  ( h r )  which i s  a  l i n e a r  equivalent of 

the  outflow hydrograph r i s i n g  limb durat ion (TRS) obtained 

by i n t e g r a t i n g  breach outflow (QB) versus time from 

T=O t o  T~Peak  Outflow (TP). 



1. oss BREACH version 1.10 PAGE 92 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

I OUTPUT RESULTS AT TIME OF PEAK OUTFLOW : 
I Elapsed Time (hr, TP) 

Spillway Outflow (cfs) 

Breach Outflow (cfs, QBP) 

I Total Outflow (cfs, QP) 
Breach Top Width (ft, BRW) 

I Breach Bottom Width (ft, BO) 
Breach Side Slope Relative to Vertical (degrees, Z) 

1 
OUTPUT RESULTS AT END OF BREACB ANALYSIS : 

Breach Depth (ft, BRD) 

I Breach Bottom Elevation (ft MSL, EC) 

Breach Side Slope Relative to Vertical (degrees, AGL) 

1 Reservoir Water Surface Elevation (ft W L ,  BY) 
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12/28/1995 

PROJECT TITLE : Fountain E i l l s  Dambreak Analysis 

I PROJECT NUMBER : #83 
OUTPUT aYDRCZRAPB PLOT : 
........................ 

DISCBARGE 

(cfs) 
--------- 

30000. 

TIME 













I END OF OUTPUT 



APPENDIX M 

Breach Program output for North Heights Dam 



I BOSS BREYsCEi version 1.10 PAGE 1 

PROJECT TITLE : Fountain Bills Darnbreak Analysis 

a PROJECT NUMBER : VB3 12/28/1995 

B O S S  B R E A C H ( t m )  

Copyright (C) 1988 Boss Corporation 

All Rights Reserved 

Version : 1.10 

Serial Number : 2111 

PROGRAM ORIGIN : 
---------------- 

I Boss Breach (tm) is an enhanced version of Professor D. L. Fread's July 1988 NWS BREACH program. 

1 DISCLAIMER : 

I doss Breach (tm) is a complex program which requires engineering expertise to use correctly. Boss Corporation assumes absolutely no responsibility 

Eor the correct use of this program. All results obtained should be 

I 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 

I 
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 

I 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 PROJECT TITLE : Fountain Hills Danbreak Analysis 

PROJECT NUMBER : #B3 

I DESCRIPTION : Breaching Analysis of North Heights Dam 

ENGINEER : CCC 

>ATE OF RUN : 12/28/1995 

I T I M E O F R U N  : 4 : 4 8 p a  



I Boss BREACH version 1.10 PAGE 2 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

INPUT DATA : 
--------- --- 

INFLOW BYDROGRAPB DESCRIPTION : 
------------------------------- I Time Upstream 

Elapsed Inflow 

I 2.00 717.5 

RESERVOIR VOLUME DESCRIPTION : 

------------------------------ 

I Elevation Surface 

Area 

HSA(1) RSA(1) 

J (ft MSL) (acres) 
--------- --------- 

I TAILWATER CROSS-SECTION DESCRIPTION : 

I 
Elevation Tailwater Tailwater 

Top Manning 
Width n 

HSTW(1) BSTW(1) CMTW(I) 

I (ft MSL) (ft) 
--------- --------- --------- 



PAGE 3 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

I RESERVOIR AND PIPING BREACH DESCRIPTION : ......................................... 

I 
Initial Reservoir Water Surface Elevation (ft MSL, HI) 

Dam Bottom Elevation (ft MSL, EL) 

I Dam Top Elevation (ft MSL, BU) 

Spillway Crest Elevation (ft MSL, HSP) 

I Dam Crest Length (ft, CRL) 

Dam Crest Width (ft, WC) 

I Ratio of Breach Width to Flow Depth (BR) 

Initial Piping Failure Width (ft, 8) 

Initial Piping Failure Elevation (ft MSL, BPI) 



I BOSS BREACB version 1.10 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

PROJECT NUMBER : U83 12/28/1995 

I DAM INNER CORE DESCRIPTION : 
---------------------------- 

I 
D50 Grain Size (IUD, DSOC) 

Ratio of D90 to D30 Grain Sizes (UNFCC) 

I Porosity Ratio (PORC) 

Unit Weight (lb/cu ft, UWC) 

I Manning n of Core Material (CNC) 

Internal Friction Angle (degrees, AFRC) 

I Cohesive Strength (Lb/sq ft, COBC) 

I Average Upstream & Downstream Inner Core Slope (ZC) 

I 
DAM OUTER CORE DESCRIPTION : 
............................ 

D50 Grain Size (mn, D50S) 

I Ratio of D90 to D30 Grain Sizes (UNFCS) 

I 
Porosity Ratio (PORS) 

Unit Weight (lb/cu ft, UWS) 

I Manning n of Core Material (CNS) 

Internal Friction Angle (degrees, AFRS) 

I Cohesive Strength (lb/sq ft, COBS) 

I 
Average Clay Plasticity Index (PI) 

CA Clay Critical Shear Stress Coefficient (CA) 

I CB Clay Critical Shear Stress Coefficient (CB) 



I 
BOSS BREACH version 1.10 PAGE 5 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NlJM8ER : #83 12/28/1995 

I DAM FACE DESCRIPTION : ...................... 

I 
Upstream Face Slope (ZU) 

Downstream Face Slope (ZD) 

1 (vertical) : 

1 (vertical) : 

I Downstream Face D50 Grain Size (m, D50DF) 

Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 

I Average Grass Length (inches, GL) 

Grass Condition Factor (l=good, O-none, GS) 

I Maximum Grass-Lined Channel Velocity (ft/sec. VMP) 

I BOUNDARY CONDITIONS : 
I Simulation Duration (hr. TEE) 

Basic Time-Step Size (hr, DTH) 

I Iteration Error Tolerance ( X ,  ERR) 

I 
Downstream River Bottom Slope (ft/mi, SM) 

Maximum Allowable Breach Bottom Width (ft, BMX) 

I Discharge Plot Time-Step Interval (FPT) 

Time-step at which Plotting Starts (TPR) 



1 BOSS BREACH version 1.10 PAGE 6 

PROJECT TITLE : Fountain Bill8 Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

I 
INPUT DATA : 
-------- ---- 

SPILLWAY RATING CURVE : 

Bead Spillway 

Flow 

SPH(1) SPQ(1) 

(ft) ( c f s )  



I 
BOSS BREACH version 1.10 PAGE 7 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

- 
INTERNAL COMPUTATION CHECKS : 
----------------------------- 

I Avg. inner & outer matl. internal friction angle (red, AF'FIA) 40.00 

I Equation 21 Thetal' (radians, TB1) 65.00 

Equation 13 Critical Depth El' (ft, 81) .07 

Equation 21 Theta2' (radians, TH2) 52.50 

Equation 13 Critical Depth 82' (ft, 82) 

I Equation 21 Theta3' (radians, TH3) 

I Equation 13 Critical Depth 83' (ft, 83) 
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PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

W Y  OF OUTPUT RESULTS : 
-------------------------- 

GENERAL RESULTS : 

Total Number of Iterations 

I Time of Breach Failure (hr, TFHI) 

Total Time-Steps Used (I) 

I Total Elapsed Time (hr, T) 

I Outflow Hydrograph Rising Limb Duration (hr, TRS) 

Time at which Significant Rise in Outflow Begins (hr, TB) 

I Dam Top Elevation (ft MSL, HU) 

Outflow at Time Zero (cfs, QO) 

I Simplified Time of Breach Failure (hr, TFH) 

TFH - Time of failure (hr) which is a linear equivalent of 
the outflow hydrograph rising limb duration (TFS) obtained 
by using the simplified dam-break discharge equation. 

I TFHI - Time of failure (hr) which is a linear equivalent of 
the outflow hydrograph rising limb duration (TRS) obtained 

by integrating breach outflow (98) versus time from 

T=O to T=Peak Outflow (TP). 



I BOSS BREACH version 1.10 PAGE 72 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

1 OUTPUT RESULTS AT TIME OF PEAK OUTFLOW : 
---------------------------------------- 

I Elapsed Time (hr, TP) 

I 
Spillway Outflow (cfs) 

Breach Outflow (cfs, QBP) 

I Total Outflow (cfs, QP) 

Breach Top Width (ft, BRW) 

I Breach Bottom Width (ft, BO) 

Breach Side Slope Relative to Vertical (degrees, Z) 

I 
OUTPUT RESULTS AT END OF BREACH ANALYSIS : 

Breach Depth (ft. BRD) 

I Breach Bottom Elevation (it MSL, BC) 

Breach Side Slope Relative to Vertical (degrees, AGL) 

I Reservoir Water Surface Elevation (ft MSL, HY) 



)I 
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I 
PROJECT TITLE : Fountain Hills Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

I OUTPUT HYDROGRAPE PLOT : 
------------------------ 

DISCBARGE 

(cfs) 
--------- 

40000. 











END OF OUTPUT 



Breach Program 

APPENDIX N 

output for SunRidge Canyon Dam 



I BOSS BREACH version 1.10 PAGE 1 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I -PROJECT NUMBER : #83 12/28/1995 , 

__I 

B O S S  B R E A C H ( t m )  

Copyright ( C )  1988 Boss Corporation 

All Rights Reserved 

Version : 1.10 

Serial Number : 2111 

PROGRAM ORIGIN : 

I 
---------------- 

Boss Breach ( t m )  is an enhanced version of Professor D. L. Fread's 

July 1988 NWS BREACH program. 

I 
I 

- - - - - - - - 

Boss Breach (tm) is a complex program which requires engineering expertise 

I 
t o  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 

i f  they are reasonable and accurate. 

I 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, 

I 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. 

ROJECT DESCRIPTION : 
--------------------- 4 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 

'ESCRIPTION : Breaching Analysis for Sundridge Canyon 

dNGINEER : CCC 

DATE OF RUN : 12/28/1995 

TIME OF RUN : 4:21 p 



I BOSS BREACH version 1.10 PAGE 2 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

I 
INPUT DATA : 
------------ 

INFLOW EYDROGRAPH DESCRIPTION : 
............................... I rime Upstream 

Elapsed Inflow 

I 
1.52 807.0 

RESERVOIR VOLUME DESCRIPTION : 

I Elevation Surface 

Area 

I (ft MSL) (acres) 
--------- --------- 

1934 .OO 16.7 

TAILWATER CROSS-SECTION DESCRIPTION : 
------------------------------------- 

Elevation Tailwater Tailwater 

TOP Manning 

Width n 

I (ft MSL) (ft) 
--------- --------- --------- 



I Boss HEAcB ver s ion  1.10 PAGE 3 

PROJECT TITLE : Fountain B i l l s  Dambreak Analysis 

I PROJECT HUMBER : 483 12/28/1995 

RESERVOIR AND PIPING BREACB DESCRIPTION : 
......................................... 

I n i t i a l  Reservoir Water Surface Elevation ( f t  MSL, HI) 

I Dam Bottom Elevat ion ( f t  MSL, KL) 

Dam Top Elevat ion ( f t  MSL, BU) 

Spillway Crest  Elevat ion ( f t  MSL, ESP) 

I Dam Cres t  Length ( f t ,  CRL) 

Dam Cres t  Width ( f t ,  W) 

I Ratio  of Breach Width t o  Flow Depth (BR) 

I 
I n i t i a l  Piping F a i l u r e  Width ( f t ,  8) 

I n i t i a l  Piping F a i l u r e  Elevation (ft MSL, BPI) 
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PROJECT TITLE : Fountain 8111s Dambreak Analysis 

PROJECT NUMBER : #83 12/28/1995 

DAM INNER CORE DESCRIPTION : 
............................ 

D50 Grain Size (rrm, D50C) 

Ratio of D90 to D30 Grain Sizes (UNFCC) 

Porosity Ratio (PORC) 

Unit Weight (Ib/cu ft. UWC) 

Manning n of Core Material (CNC) 

Internal Friction Angle (degrees, AFRC) 

Cohesive Strength (Lb/sq ft. COHC) 

Average Upstream & Downstream Inner Core Slope (ZC) 

DAM OUTER CORE DESCRIPTION : 
---------------------------- 

D5O Grain Size (mn, D50S) 

Ratio of D90 to D30 Grain Sizes (UNFCS) 

Porosity Ratio (PORS) 

Unit Weight (lb/cu ft, VWS) 

Manning n of Core Material (CNS) 

Internal Friction Angle (degrees, AFRS) 

Cohesive Strength (Ib/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 

I PROJECT NUMBER : #83 ' 12/28/1995 

I 
DAM FACE DESCRIPTION : 
...................... 

Upstream Face Slope (ZU) 

I Downstream Face Slope (ZD) 

1 (vertical) : 

1 (vertical) : 

I Downstream Face D50 Grain Size (mn, DSODF) 

Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 

I Average Grass Length (inches, GL) 

Grass Condition Factor (l=good, O=none, GS) 

I Maximum Grass-Lined Channel Velocity (ft/sec, VMP) 

I BOUNDARY CONDITIONS : --------------------- 

I Simulation Duration (hr, TEH) 

Basic Time-Step Size (hr, DTH) 

Iteration Error Tolerance (Z, ERR) 

Downstream River Bottom Slope (ft/mi, SM) 

Maximum Allowable Breach Bottom Width (ft, BMX) 

I Discharge Plot Time-Step Internal (FPT) 

Time-step at which Plotting Starts ( T W )  



I BOSS BREACH version 1.10 PAGE 6 

PROJECT TITLE : Fountain B i l l s  Dambreak Analysis 

I PROJECT NUMBER : 183 12/28/1995 

SPILLWAY RATING CURVE : 
----------------------- 

Bead Spillway 

Flow 

SPH(1) SPQ(1) 

(ft) ( c f s )  



I 
BOSS BREACH version 1.10 PAGE 7 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #83 12/28/1995 

- 
INTERNAL COMPUTATION CEECKS : 

I Avg. inner 6 outer matl. internal friction angle (rad, A m )  37.50 

I Equation 21 Thetal' (radians, TH1) 

Equation 13 Critical Depth HI' (ft, El) 

I Equation 21 ThetaZ' (radians, TH2) 

Equation 13 Critical Depth 82' (ft. B2) 

I Equation 21 Theta3' (radians, TH3) 

I Equation 13 Critical Depth H3' (ft. 83) 
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PROJECT TITLE : Fountain Bills Dambreak Analysis 

I FA30JECT NUMBER : #83 12/28/1995 

SUbrmRY OF OUTPUT RESULTS : 
--------------------------- 

GENERAL RESULTS : 

Total Number of Iterations 

I Time of Breach Failure (hr, TFBI) 

Total Time-Steps Used (I) 

I Total Elapsed Time (hr, T) 

I Outflow Hydrograph Rising Limb Duration (hr, TRS) 

Time at which Significant Rise in Outflow Begins (hr, TB) 

I Dam Top Elevation (it MSL, HU) 

Outflow at Time Zero (cis, QO) 

I Simplified Time of Breach Failure (hr, TFH) 

TFB - 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. 

m 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=O to T=Peak Outflow (TP). 
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PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : 483 12/28/1995 

OUTPUT RESULTS AT TIME OF PEAK OUTFLOW : 
........................................ 

I Elapsed Time (hr, TP) 

I Spillway Outflow (cfs) 

Breach Outflow (cfs, QBP) 

I Total Outflow (cfs, QP) 

Breach Top Width (ft, BRW) 

I Breach Bottom Width (ft, BO) 

I Breach Side Slope Relative to Vertical (degrees, Z) 

I 
OUTPUT RESULTS AT END OF BREACH ANALYSIS : 
.......................................... 

Breach Depth (ft, BRD) 

I Breach Bottom Elevation (ft MSL, HC) 

I 
Breach Side Slope Relative to Vertical (degrees. AGL) 

Reservoir Water Surface Elevation (ft MSL, BY) 













I END OF OUTPUT 





I BOSS BREACH version 1.10 PAGE 1 

PROJE~T TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : 183 12/28/1995 

B O S S  B R E A C E ( t m )  

Copyright (C) 1988 Boss Corporation 

All Rights Reserved 

Version : 1.10 

Serial Number : 2111 

PROGRAM ORIGIN : 

I 
---------------- 

Boss Breach (tm) is an enhanced version of Professor D. L. Fread's 

July 1988 NWS BREACH program. 

I 
I 

- - - - - - - - 

Boss Breach (tm) is a complex program which requires engineering expertise 

I 
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. 

I Although Boss Corporation has endeavored to make Boss Breach error free, 
the program is not and cannot be certified as infallible. Therefore. Boss 

I 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, 

I collateral, incidental, or consequential dmages 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 

I not exceed the purchase price of this software. 

I 
PROJECT DESCRIPTION : 
--------------------- 

PROJECT TITLE : Fountain Bills Dambreak Analysis 

I PROJECT NUMBER : 483 7ESCRIPTION : Breaching Analysis of Hesperus Dam (36) 

LNGINEER : CCC 

I DATE OF RUN : 12/28/1995 

TIMEOFRUN : 4 : 2 4 p  



BOSS BREACH version 1.10 

I 
PROJECT TITLE : Fountain Hills Dambreak Analysis 

PROJECT NUMBER : #83 

PAGE 2 

I INPUT DATA : ------------ 

I INFLOW EYDROGRAPH DESCRIPTION : ............................... 
Ti me Upstream 

Elapsed Inflow 

TIN(1) QIN(1) 

(cfs) 

RESERVOIR VOLUME DESCRIPTION : 

I 
.............................. 

Elevation Surface 

Area 

ESA(1) RSA(1) 

I (ft MSL) (acres) 
--------- --------- 

I TAILWATER CROSS-SECTION DESCRIPTION : 
..................................... 

I Elevation Tailwater Tailwater 

TOP Manning 

Width n 

I 
ESTW(1) BSTW(1) CMTW(1) 

(ft MSL) (ft) 
--------- --------- --------- 
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PROJECT TITLE : Fountain B i l l s  Dambreak Analysis 

I PROJECT NUMBER : X83 12/26/1995 

I RESERVOIR AND PIPING BFEACB DESCRIPTION : 
......................................... 

I 
I n i t i a l  Reservoir Water Surface  Elevation ( f t  MSL, H I )  

Dam Bottom Elevation ( f t  MSL, EL) 

I Dam Top Elevation ( f t  MSL, BU) 

Spillway Crest Elevation ( f t  MSL, ESP) 

I Dam Crest  Length ( f t ,  CRL) 

Dam Crest  Width ( f t ,  WC) 

I Ratio  of Breach Width t o  Flow Depth (BR) 

I I n i t i a l  Piping Fa i lu re  Width ( f t ,  B) 

I n i t i a l  Piping Fa i lu re  Elevat ion ( f t  MSL, HPI) 
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I 
PROJECT TITLE : Fountain Hills Dambreak Analysis 

PROJECT NUMBER : #83 

PAGE 4 

12/28/1995 

DAM INNER CORE DESCRIPTION : 
............................ 

D50 Grain Size (mn, D50C) 

Ratio of D90 to D30 Grain Sizes (UNFCC) 

Porosity Ratio (PORC) 

Unit Weight (lb/cu ft, UWC) 

Manning n of Core Material (CNC) 

Internal Friction Angle (degrees. AFRC) 

Cohesive Strength (Lb/sq ft, COBCI 

Average Upstream & Downstream Inner Core Slope (ZC) 

DAM OUTER CORE DESCRIPTION : 
---------------------------- 

D50 Grain Size (m, D5OS) 

Ratio of D90 to D30 Grain Sizes (UNFCS) 

Porosity Ratio (PORS) 

Unit Weight (lb/cu ft, UWS) 

Manning n of Core Material (CNS) 

Internal Friction Angle (degrees, AFRS) 

Cohesive Strength (lb/sq ft, COBS) 

Average Clay Plasticity Index (PI) 

CA Clay Critical Shear Stress Coefficient (CAI 

CB Clay Critical Shear Stress Coefficient (CB) 
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PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : #a3 12/28/1995 

I DAM FACE DESCRIPTION : ...................... 

B 
Upstroem Face Slope (ZU) 

Downstream Face Slope (ZD) 

1 (vertical) : 2.00 

1 (vertical) : 2.00 

I Downstream Face D50 Grain Size (m, DSODF) 8.400 

Downstream Face D90 to D30 Grain Size Ratio (UNFCDF) 21.120 

u Average Grass Length (inches, GL) 

Grass Condition Factor (lcgood, O=none, GS) 

I Maximum Grass-Lined Channel Velocity (ft/sec, VMP) 

I BOUNDARY CONDITIONS : 

I Simulation Duration (hr, TEE) 

Basic Time-Step Size (hr, DTE) 

Iteration Error Tolerance ( X ,  ERR) 

I 
Downstream River Bottom Slope (ft/mi. SM) 

Maximum Allowable Breach Bottm Width (ft, BMX) 

I Discharge Plot Time-Step Interval (FPT) 

Time-step at which Plotting Starts (TF'R) 



I 
BOSS BREACH version 1.10 

PROJECT TITLE : Fountain Hills Dambreak Analysis 

I PROJECT NUMBER : t83 12/28/1995 

I INPUT DATA : 
------------ 

I 
SPILLWAY RATING CURVE : 
....................... 

Head Spillway 

I F l o w  

SPH(1) S W ( 1 )  
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I 
PROJECT TITLE : Fountain B i l l s  Dambreak Analysis 

PROJECT NUMBER : #83 

PAGE 7 

12/28/1995 

INTERNAL COMPUTATION CHECKS : 
............................. 

Avg. inner & outer matl.  internal  f r i c t i o n  angle (rad, AFRA) 37 .50  

I Equation 21 Thetal' (radians. TB1) 65.00 

Equation 13 C r i t i c a l  Depth 61' ( f t .  E l )  .07 

I Equation 21 Thota2' (radians, TE2) 

I 
Equation 13 C r i t i c a l  Depth B2' (ft, 62)  

Equation 21 Theta3' (radians,  TE3) 

I Equation 13 Cr i t i ca l  Depth 83' (ft, 83) 111.24 
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PROJECT NUMBER : YE3 
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12/28/1995 

I SUWARY OF OUTPUT RESULTS : --------------------------- 

I GENEWU RESULTS : ----------------- 

I Total Number of Iterations 

Time of Breach Failure (hr, TFEII) 

I Total Time-Steps Used ( I )  

Total Elapsed Time (hr. T) 1.000 

I Outflow Hydrograph Rising Limb Duration (hr, TRS) .285 

I 
Time at which Significant Rise in Outflow Begins (hr, TB) .OOO 

Dam Top Elevation (ft MSL, BU) 1894.20 

I Outflow at Time Zero (cfs, QO) 

Simplified Time of Breach Failure (hr. TFR) -.209 

I 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. 

I TFBI - Time of failure (hr) which is a linear equivalent of 
the outflow hydrograph rising limb duration (TRS) obtained 

B by integrating breach outflow (QB) versus time from 

T-0 to T=Peak Outflow (TP). 
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I PROJECT TITLE : Fountain Bills Dambreak Analysis 

PROJECT NUMBER : $83 
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12/28/1995 

OUTPUT RESULTS AT TIME OF PEAK OUTFLOH : 
........................................ 

Elapsed Time (hr, TP) 

Spillway Outflow (cfs) 

Breach Outflow (cfs, QBP) 

Total Outflow (cfs, QP) 

Breach Top Width (ft, BRW) 

Breach Bottom Width (ft, BO) 

Breach Side Slope Relative to Vertical (degrees, Z) 

OUTPUT RESULTS AT END OF BREACH ANALYSIS : 
------------------------------------------ 

Breach Depth (ft, BRD) 

Breach Bottom Elevation (ft MSL, EC) 

Breach Side Slope Relative to Vertical (degrees, AGL) 

Reservoir Water Surface Elevation (ft M L .  HY) 
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12/28/1995 I 
PROJECT TITLE : Fountain B i l l s  Dambreak Analysis 

PROJECT NUMEEX : i a a  

I OUTPUT BYDROGRAPB PLOT : 
_____-____--_--_-------- 

DISCBARGE 

( c f s )  
- - - - - - - - - 

36000. 40000. 













END OF OUTPUT 





......................................... 
* 
* FLOOD EYDRSRAPH PACKAGE (BEC-1) 
rt MAY 1991 

* VERSION 4.0.1E * 
* * 

RUN DATE 12/27/95 TIME 16:54:30 
* * 
......................................... 

U.S. ARMY CORPS OF ENGINEERS 

* WDROLDGIC ENGINEERING CENTER 
609 SECOND STREET 

* DAVIS, CALIFORNIA 95616 

(916) 551-1748 

* 

THIS PRCGRAM REPLACES ALL PREVIOUS VERSIONS OF EEC-I KNOWN AS EECl (JAN 73).  BEClGS, BEClDB, AND FEClKW. 

TEE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CBANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

TFE DEFINITION OF -AMSICK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS TBE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:- AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



EEC-1 INPUT PAGE 1 

LINE 

ID FOUNTAIN BILZS DAM BREAK ANALYSIS 

ID Hodel for the Computation of R4F for Dam 4 PILE NAME: DM-EH.IB1 

ID 

ID .................................................................. 
ID Analytical Considerations: 

ID (a) Principal Spillway is clogeed. 

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

ID Spillway crest elevation. 

ID (c) The outflow hydrograph from Dam 11 ~ L I  the hydrograph associated 

ID with its breaching. 

ID (d)  The inflow hydrographs defined here are all 1/2 R4Q obtained 

ID f r m  lenerated 5-minute R4Q 
ID ......................................................................... 

C536I 

DAM INFLOWS FRDH PMF ANALYSIS (DAM36-FM.IB1) 

Inflows to Dam 36 (8eSpe~S Dam) 

1 

2.91 

0 0.5 1.5 2.5 3.0 4.0 5.5 

16.0 19.0 22.5 28.5 37.5 50.0 66 

139.5 163 187 213.5 239 445.5 929 

4475.5 6739.5 8794.5 9897.5 9960.0 9392.5 8537.0 

5360 4802.5 4304 3867 3492 3150 2860.5 

2065.5 1928 1800.5 1680 1558.5 1433 1317.5 

899 813.5 742 680.5 622.5 570.5 522 

354 319 287 258.5 231.5 207.5 187.5 

129.5 117.5 105.5 94.5 85 76 68 

47.5 43.5 39.5 36 33 30 27.5 

19 17.5 16.5 15.0 14 12.5 11.5 

8.5 7.5 7 6.5 6 5.5 5 

4 4 3.5 3.5 3 3 2.5 

2 2 2 1.5 1.5 1.5 1.5 

1 1 1 1 0.5 0.5 0.5 

0.5 0.5 0.5 0.5 0.5 0.5 0.5 

C5360 

Reservoir route at C536 (Dam 36). 

1 

1 ELEV 1889.0 

0.00 3.96 35.94 87.09 132.22 

346.95 374.00 401.26 431.00 461.36 

1852.1 1862.0 1870.0 1876.0 1880.0 

1892.0 1893.0 1894.0 1895.0 1896.0 

0 0 0 0 0 

2752 4573 6723 9921 16583 

1852.1 1862.0 1870.0 1876.0 1880.0 

1892.0 1893.0 1894.0 1895.0 1896.0 



LINE 

C584I 

DAM INFLOWS FRM PMF ANALYSIS (DAM7-FM.IE1) 

Inflows for Dam 7 

1 

1.59 

0 1 3 

50 55 59 

262 281 293 

8794 7081 5515.5 

1216 1069 966.5 

664 595 516 

230.5 219 203 

90 85.5 82.5 

30.5 25 20 

4.5 4 3 

0.5 0.5 0.5 

(Sunridge Canyon D m )  

C5840 

Reservoir route at C584 (Dam 7). 

1 

1 ELEV 1926.31 
0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25 

151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00 285.59 306.14 

1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 

1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

0 0 0 0 0 0 0 4 328 2553 

6277 8638 11325 14517 19390 25613 32928 41229 50456 60573 

1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00 

1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00 

584598 

Normal depth channel route from C584 to C598 

Source: Cross Section Data is the weighted average of 2 channel sections 

used in FU100-6.IE1. 

1 now - 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 Outflow Eydrograph f r m  Dam 11 (North Heights Dam) 

1 

2.02 

781 493 408 353 306 267 235 210 189 172 

159 148 140 134 131 133 140 153 170 190 

212 234 254 274 292 415 1175 3086 6860.3 21573.8 

29206 13111.4 7068.4 6196.2 5139.0 4067.1 3127.9 2412 2076 1801 

1569 1410 1275 1172 1092 1029 983 951 922 887 

841 779 707 631 560 499 460 444 429 414 

399 384 369 352 334 314 294 275 257 241 

226 212 199 187 175 163 150 138 126 115 

104 94 84 7 5 6 8 60 54 4 8 43 3 8 

PAGE 2 



HEC-1 INPUT PAGE 3 

LINE 

578596 

Normal depth channel route from C5780 TO C596 

Source: Cross Section Data is the weighted average of three (3) channel 

sections used in FU100-6.IH1. 

1 FLOW - 1 
0.055 0.045 0.055 3762.0 0.01624 

9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6 

1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7 

C560I 

DAM INFLOWS FXCM PMF ANALYSIS (DAM6-PM.IH1) 

Inflows for Dam 6 (Aspen Dam) 

C5600 

Reservoir route at C560 (Dam 6). 

1 

1 ELEV 1835.36 
0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00 266.28 

289.00 310.81 336.00 360.88 389.00 416.30 446.00 476.39 509.00 540.78 

1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00 

1841.0 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00 

0 0 0 0 0 122 926 2241 3942 5983 

8342 11004 13952 18097 24860 33293 43118 54205 66475 79878 

KK 560585 

KM Normal depth channel route from C560 to C585 

KM Source: HEC-2 Cross Section: AS4.311 

RS 1 now -1 

RC 0.050 0.025 0.050 3127.0 0.0272 

RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4 

RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7 



LINE 

C599 

BASIN INFLOWS ABOVE DAM NO. 4 ( M - P n . I H 1 )  

Basin Inflows for Dam 4 (Golden Eagle Park Dam) 

1 

1.38 

0 2 6 . 5  11 .5  23 37 .5  52 

99.5 104 106.5 123.5 155.5 186.5 215 

276 281 283 .5  285.5 286.5 1604 4540 

6643.5 4812 3478 2598 2004.5 1606 1381.5 

913 823 775 736.5 702.5 674.5 656.5 

506 417 344.5  289 244.5 212 187.5 

157.5 148.5  133 118 105 9 4 85 

70 69 .5  69 .5  63 .5  53 .5  44 35 .5  

13 10 7 . 5  5 . 5  4 3 2 

1 0 . 5  0 . 5  0 . 5  

KK C599I 

KM Bydrograph combine C5840 + C5600 + C5780 + C599 

KO 1 

HC 4 

zz 
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SCBPUTIC DIAGRAM OF STRUM NE- 

INPUT 

(V) ROUTING (--->) DIVERSION OR P W  FLCM 

I NO. ( . ) CONNECTOR (<---I RETURN OF DIVERTED IXt PWWl FLOW 

1 <***) RUNOFF ALSO COMPUTED AT THIS LOCATION 




