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Introduction 

This memorandum summarizes the results of the dam failure analysis performed in support of 
the dam safety permit application for the Arizona Department of Water Resources (ADWR). 
The principal objective of this analysis is to delineate the area downstream of the proposed 
Casandro Wash Dam that would be inundated following a catastrophic failure of the earthen 
dam. The dam failure scenario selected is the "worst-case" scenario, and may not represent 
actual failure characteristics of Casandro Wash Dam. 

Methodology 

Failure of Casandro Wash Dam was modeled using the HEC-1 dambreak subroutine since the 
downstream channel geometry is not extremely complex, and the travel distance of the flood 
wave is relatively short. Use of HEC-1 is noted in the task Scope of Work and was 
conceptually approved by ADWR. The geometry and civil design of the proposed dam on 
Casandro Wash is described in detail in the Preliminary Design Report, and will not be 
summarized in detail in this memorandum. Calculation sheets for the dam failure analysis are 
provided as an appendix. 

The dam failure analysis was performed usiig the following assumptions: 

The inflow design flood is the 112 PMF 
The US 60 and the ATSF railroad grades are stable during the design flood 
The concrete spillway is not removed during the breach 
The breach depth extends to the bottom elevation of the reservoir 
The entire embankment right of the spillway is removed by the breach 
The breach develops almost instantaneously (15 minutes) 
The breach develops when ponding reaches the spillway crest elevation 
Overtopping of the dam does not occur 
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Initial modeling trials indicated that unless the breach occurred concurrent with the spillway 
overflow, the dam break flood peak was less than the proposed spillway discharge for the 112 
PMF. Therefore, the breach was assumed to completely form within 15 minutes of the 
ponding elevation in the reservoir reaching the spillway crest elevation. It is noted that 
removal of the volume of embankment material required to form the design breach 
corresponds to a sediment discharge of about 135 cfs, and an average sediment concentration 
of about 20,000 ppm (the lower limit of debris flows). These assumptions arg conservative, 
resulting in the maximum likely flood inundation area. Observation of photographs of the 
Cataract Dam failure displayed at the ADWR Dam Safety Division indicate that a breach with 
vertical sideslopes would be more likely, given the compacted fine material used to construct 
the dam. 

Input to the HEC-1 model was obtained from field observations, FCDMC topographic 
mapping (1992, 1" = 40', 2 ft. contour interval), USGS topographic mapping (1" = 2000', 10 
ft. contour interval), and 50% design plans for the dam embankment. Three routing reaches 
downstream of the dam were defined based on FCDMC topography and channel 
characteristics. In addition, breach hydrographs were routed through the ATSF railroad 
culvert backwater area using a stage-discharge curve developed from an HY-8 analysis. The 
breach hydrographs were routed from the Casandro Dam alignment to the confluence with 
Sols Wash. 

Overtopping was not considered as part of the breach, since the dam was Lied to pass the 
required inflow design flood (112 PMF) with more than 3 feet of freeboard. Given the small 
size of the watershed, and lack of large debris that could block the uncontrolled 80-foot-wide 
spillway, overtopping is unlikely. 

Dam Breach Scenarios 

Four failure scenarios were modeled using the multiplan option of HEC-1. Plan 1 consisted of 
removal of the entire embankment right of the spillway using a breach duration (TFAIL) of 15 
minutes, a breach bottom width of 40 feet (the width of natural ground under this portion of 
the embankment), breach side slopes of 0: 1 (adjacent to the spillway) and 4:l (follows the 
natural ground slope; an average side slope of 2:l  was entered into the HEC-I model). 
Failure was assumed to occur when ponding reached the spillway crest elevation. 

Plans 2 to 4 were modeled to illustrate relative differences in the dam breach hydrographs 
resulting from changing breach characteristics. Plan 2 assumed a breach with vertical side 
slopes, and other characteristics identical to Plan 1. Plan 3 assumed a breach failure time of 1 
hour, and other characteristics identical to Plan 1. Plan 4 assumed failure of the entire 
embankment and spillway instantaneously at the onset of flow into the reservoir. Plan 4 
simulates passage of the 112 PMF without an embankment in place, and is used for 
comparison to existing conditions for a 1/2 PMF flood wave. 

2 
-. 
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Results 

HEC-I dam break modeling results are shown in Table 1. Flood inundation limits based on 
Plan 1 are drawn on the 1" = 40' scale topographic mapping provided by the District. 
Ponding at the ATSF railroad causes the flood limits to extend outside of the mapping area, 
but can be plotted on USGS topography, and can be shown to flow immediatdy into the Sols 
Wash geologic floodplain. It may be noted that a more likely failure time of 1 hour (Plan 3, 
compare to 15 minute failure in Plan 1) results in a dam break peak discharge only slightly 
higher than the natural 112 PMF discharge (Plan 4). 
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URRENT DATE: 09-27-1994 
URRENT TIME: 09:41:53 

(2-J - 
FILE DATE: 09-26-1994 
FILE NAME: CAS-ATSF 

F ............................................................................... **x*****xx****x********** FHWA CULVERT ANALYSIS .......................... 
********xxx***x~*x******** HY-8, VERSION 3.2 .......................... 
................................................................................ 

I c I SITE DATA I CULVERT SHAPE, MATERIAL, INLET I I u I--------------------------I-----------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS 

I I V I  ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 
I 

(FT) I MATERIAL n TYPE 
I 

I # I (FT) (FT) (FT) (FT) I I--------_----___----------I----------------------------------------------- I 
I 1 12061.50 2060.80 54.00 I 1 RCB 

I 
8.00 6.00 .012 CONVENTIONAL( 

I . 
? I 

1 3  1 I I 

............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: CAS-ATSF DATE: 09-26-1994 

1 E l  1 '1'0" 1 2 3 4 5 6 ROADWAY ITR 
0 0 0 0 0 0 0 0 1 

2064.76 100 100 0 0 0 0 0 0 1 
2066.02 200 200 0 0 0 0 0 0 1 1 2067.44 300 300 0 0 0 0 0 0 1 
2068.88 400 400 0 0 0 0 0 0 1 
2070.25 500 485 0 0 0 0 0 11 9 1 2070.57 600 504 0 0 0 0 0 91 6 
2070.75 700 514 0 0 0 0 0 182 6 
2070.88 800 521 0 0 0 0 0 273 5 

900 527 0 0 0 0 0 368 5 
1000 532 0 0 0 0 0 459 4 
471 471 0 0 0 0 0 OVERTOPPING ............................................................................... t 2070-00 - ................................................................................ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CAS-ATSF DATE: 09-26-1994 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV( FT) ERROR ( FT ) FLOW(CFS ) ERROR(CFS) ERROR 
2061.50 0.00 0 0 1 2064.76 

0.00 
0.00 100 0 0.00 

2066.02 0.00 200 0 0.00 
2067.44 0.00 300 0 0.00 1 2068.88 0.00 400 0 0.00 
2070.25 -0.01 500 4 0.80 
2070.57 -0.01 600 6 0.99 1 2070.75 -0.01 700 4 0.55 
2070.88 -0.01 800 6 0.71 
2070.99 -0.01 900 5 0.53 1 2071.08 -0.00 1000 9 0.91 

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

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

I ................................................................................ 



I a 2 
CURRENT DATE: 09-27-1994 FILE DATE: 09-26-1994 

t URRENT TIME: 09:41:53 FILE NAME: CAS-ATSF 

............................................................................... 
*****x*************x******** CULVERT # 1 **x**x**x*****x**x*x~******* 
................................................................................ 

PERFORMANCE CURVE FOR 1 BARREL(S) 

HWE TWE I CH 
(ft) (ft) (ft) 

0 2061.50 2058.00 0.00 
100 2064.76 2058.45 2.87 
200 2066.02 2058.64 4.52 1 300 2067.44 2058.79 5.94 
400 2068.88 2058.91 7.38 
485 2070.25 2059.01 8.75 1 504 2070.57 2059.11 9.07 
514 2070.75 2059.20 9.25 
521 2070.88 2059.28 9.38 ( 527 2070.99 2059.35 9.49 
532 2071.08 2059.42 9.58 

OCH FLOW 
(ft) TYPE 

-0.70 0-NF 
3.26 6-FF 
4.08 6-FF 
5.04 6-FF 
6.17 6-FF 
7.29 6-FF 
7.54 6-FF 
7.69 6-FF 
7.79 6-FF 
7.88 6-FF 
7.95 6-FF 

CCE FCE 
(ft) (ft) 
0.00 2061.50 
0.00 0.00 
0.00 0.00 
0.00 0.00% 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

TCE 
(ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I El. inlet face invert 2061.50 ft El. outlet invert 2060.80 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

............................................................................... 
**** SITE DATA ***** CULVERT INVERT *******A'****** 

INLET STATION (FT) 100.00 1 INLET ELEVATION (IT) 2061.50 
OUTLET STATION (FT) 154.00 
OUTLET ELEVATION (FT) 2060.80 
NUMBER OF BARRELS 1-00 I SLOPE (V-FTT/H-PT) 0.0130 
CULVERT LENGTH ALONG SLOPE (FT) 54.00 

**** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 8.00 FT 
BARREL RISE 6.00 FT 1 BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 

INLET DEPRESSION NONE 



FURRENT DATE: 09-27-1994 
CURRENT TIME: 09:41:53 

FILE DATE: 09-26-1994 
FILE NAME: CAS-ATSF 

................................................................................ I .......................... TAI LWATER *************************A 

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

I**** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: CAS-ATSF 
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-26-1994 
LEFT CHANNEL BOUNDARY 4 I RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.050 
MANNING N MAIN CHANNEL 0.030 1 MANNING N RIGHT OVER BAN 0.050 
SLOPE OF CHANNEL (FT/FT) 0.0150 

( CROSS-SECTION X Y 
COORD . NO. IFTI IFTI 

8 735.00 2070.00 

I.****** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

I FLOW 
(CFS 
0.00 

I 
100.00 
200.00 
300.00 
400.00 

I 500.00 
600.00 
700.00 

I 800.00 
900.00 
1000.00 

W.S.E. 
(FT) 

2058.00 
2058.45 
2058.64 
2058.79 
2058.91 
2059.01 
2059.11 
2059.20 
2059.28 
2059.35 
2059.42 

FROUDE 
NUMBER 
0.000 
0.937 
0.993 
1.027 
1.052 
1.072 
1.088 
1.101 
1.113 
1.124 
1.133 

VEL . 
( FPS 
0.00 
3.57 
4.52 
5.17 
5.69 
6.12 
6.50 
6.84 
7.14 
7.41 
7.66 

SHEAR 
(PSI?) 
0.00 
0.42 
0.60 
0.74 
0.85 
0.95 
1.04 
1.12 
1.19 
1.26 
1.33 

I ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH (FT) 40.00 

+**** USER DEFINED ROADWAY PROFILE ( CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

I 
1 0.00 2075.00 
2 119.00 2074.00 
3 235.00 2073.00 
4 350.00 2072.00 

I 5 510.00 2071.00 
6 670.00 2070.00 
7 2500.00 2080.00 ................................................................................ 

I 











The inundafion boMdaries were PWW based on flwd elevatims fmm me hypometical dam break estimated by computer pmgram. Because me i n u e n  
map was produced hum mmpltatnns 

CAS ANDRO WASH 
wim an assumed failure and channel mufing.cendiions The limb of me W i n g  are appmximate and should be used 

soley as a guideline f a  facibtating evacuation planning. Therefore Me achral evacuation areas should, in all cases, be greater man Me area shown on the map. DAM FAILURE ANALYSIS 
The area to be evacuated should be established by me local law enforcement officals based on their iudgement and howledge af local condifms. 0 lW 200 300 400 500 Feet INUNDAnON LIMITS - 

mmxbmte) N l U Y U l  



59 KO OUTPUT CONTROL VARIABLES 
IPRNT I PRINTCONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROWING DATA 

60 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC 0.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

61 SA AREA 1.9 2.3 5.8 6.8 9.1 10.2 11.0 11.3 11.6 11.9 ' 
12.1 12.3 12.8 13.3 13.8 

63 SE ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 
2159.00 2160.00 2161.00 2162.00 2163.00 

65 SQ DISCHARGE 0. 10. 14. 19. 23. 29. 31. 295. 823. 1539 
2423. 3450. 4577. sm. 701s. 

67 ST TOP OF DAM 
TOPEL 2163.50 ELEVATION AT TOP OF DAM 

DAMWID 300.00 DAM WIDTH 
COQD 3.08 WEIR COEFPICLENT 
EXPD I .SO EXPONENT OF HEAD 

68 SB BREACH DATA 
ELBM 2134.00 ELEVATION AT BOTIY)M OF BREACH 

BRWID 40.00 WIDTH OF BREACH BOTTOM 
Z 2.00 BREACH SIDE SLOPE 

TFAIL 0.25 TIME FOR BREACH TO DEVELOP 
FAILEL 2155.00 W.S. ELEVATION TO TRIGGER FAILURE 

COMPUI'ED STORAGEELEVATION DATA 

STORAGE 0.00 4.21 19.93 45.05 92.37 121.24 142.40 153.55 165.02 176.77 
ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.M) 2153.00 2155.00 2156.00 2157.00 2158.00 

STORAGE 188.75 200.95 213.51 226.57 240.13 
ELEVATION 2159.00 2160.00 2161.00 2162.00 2163.00 

BEGIN DAM FAILURE AT 3.53 H O W  

HYDROGRAPH AT STATION DAMOW 
PLAN 1, RATIO = 0.50 





10. 
11 .  
11. 
1 1 .  
1 1 .  
1 1 .  
12. 
12. 
12. 
12. 
12. 
13. 
13. 
13. 
13. 
13. 
14. 
14. 
14. 
14. 
IS. 
IS. 
IS. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
25. 
28. 
30. 
100. 
555. 
1306. 
3078. 
5857. 
9057. 
12194. 
15331. 
13908. 
10204. 
7873. 
6350. 
5316. 
4592. 
4066. 
3671. 
3360. 
3107. 
2894. 
2710. 
2546. 
2397. 
2259. 
2129. 
2003. 
1882. 
1767. 
1658. 
1555. 
1457. 





39. 
37. 
35. 
33. 
32. 
30. 
29. 
27. 
26. 
25. 
24. 
23. 
21. 
20. 
19. 
19. 
18. 
17. 
16. 
15. 
14. 
14. 
13. 
12. 
12. 
11. 
11. 
LO. 
9. 
9. 
8. 
8. 
8. 
7. 
7. 
7. 
6. 
6. 
5. 
5. 
5. 
5. 
5. 
4. 
4. 
4. 
4. 
3. 
3. 
3. 
3. 
3. 
3. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 



PEAK OUTFUN' IS 36423. AT TIME 3.78 HOURS 



THE DAM BREACH HYDROGRAPH WAS DEVELOPED USING A TIME INTERVAL OP 0.005 HOURS DURING BREACH 
FORMATION. 
DOWNSTREAM CALCULATIONS WILL USE A TIME INTERVAL OF 0.033 HOURS. 
THIS TABLE COMPARES THE HYDROGRAPH FOR WWNSTREAM CALCULATIONS W E H  THE COMPUTED BREACH 
HYDROGRAPH. 
INTERMEDIATE FLOWS ARE YERFOLATED FROM END-OF-PERIOD VALUES 

TIME FROM INTWlPOLATED COMPUTED 
TIME BEGlNNlNG BREACH - BREACH = ERROR ACCUMULATED ACCUMULATED 

OF BREACH HYDROGRAPH HYDROGRAPH ERROR ERROR 
(HOURS) (HOURS) (CFS) (CFS) (CFS) (CFS) (AC-W 



STATION DAMOUT 
TIME (0) INTERPOLATED BREACH HYDROGRAPH (*) FQINTS AT NORMAL TIME INTERVAL 

ms) (8) COMPUTED BREACH HYDROGRAPH 
0. 2000. 4WO. 6000. 8000. l0000. L2000. 14000. 16000. 0. 0. 0. 0. 

3.53 - 
3.54 2 .B . 
3.54 3 .B . 
3.55 4 .B . 
3.55 5 .BO . 
3.56 6. B . 
3.56 7. B . 
3.57 8. * . 
3.57 9. B . 
3.58 LO. B . .. 
3.58 11  . .  B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.59 12. B . 
3.59 I3 . B . 
3.60 14. B . 
3.60 IS. * . 
3.60 16. B O .  
3.61 17. BO. 
3.61 18. B 
3.62 19. .BO . 
3.62 20 . . BO . 
3.63 21 . . . . . . .  B . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.63 22 . . * .  
3.64 23 . . B .  
3.64 24. . B. 
3.65 25 . .B . 
3.65 26. . B  . 
3.66 27. . B .  
3.66 28 . . B .  
3.67 29. *. 
3.67 30. . B  . 
3.68 31 . . . . . . . . . . . . . . . . .  B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.68 32. . B .  
3.69 33. . B .  
3.69 34. .B . 
3.70 35. . B  . 
3.70 36. . * .  
3.70 37. . B. 
3.71 38. B 
3.71 39. . B  . 
3.72 40. . B  . 
3.72 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.73 42 . . B. 
3.73 43 . .* . 
3.74 44. . B  . 
3.74 45 . . B .  
3.75 46 . . B. 
3.75 47. . B 
3.76 48 . . B  . 
3.76 49 . . OB . 
3.77 50. . * .  



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 15331. 3.77 891. 223. 179. 179. 
(I?~!HI&) 6.679 6.701 6.705 6.705 
(AC-IT) 442. 443. 443. 443. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-IT) (HR) 

181. 3.66 20. 5. 4. 4. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEET) (HR) 

2158.37 3.66 2138.43 2135.14 2134.92 2134.90 

CUMULATIVE AREA = I .24 SQ MI 

69 KP PLAN 2 FOR STATION DAMOUT 

70 KO OUTPUT CONTROL VARIABLES 
IPRNT I PRINTCONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

60 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INmIAL CONDmlON 

RSVRXC 0.00 INlTIAL CONDIIION 
X 0.00 WORKING R AND D COEFFICIENT 

61 SA AREA 1.9 2.3 5.8 6.8 9.1 10.2 11.0 11.3 11.6 11.9 
12.1 12.3 12.8 13.3 13.8 

63 SE ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 
2159.00 2160.00 2161.00 2162.00 2163.00 

65 SQ DISCHARGE 0. 10. 14. 19. 23. 29. 31. 295. 823. 1539 
2423. 3450. 4577. 5773. 7015. 

67 ST TOP OP DAM 
TOPEL 2163.50 ELEVATION AT TOP OF DAM 

DAMWID 300.00 DAM WlDTH 
COQD 3.08 WEIR CO6FPICIENT 
FXPD 1.50 PXPONENT OF HEAD 

71 SB BREACH DATA 
ELBM 2134.00 ELEVATION AT BOTTOM OF BREACH 

BRWID 40.00 WIDTH OF BREACH BOROM 
Z 0.00 BREACH SWE SLOPE 

TFAIL 0.25 TIME FOR BREACH TO DEVEWP 
FAILEL 2155.00 W.S. ELEVATION TO TRIGGER FAILURE 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 4.21 19.93 45.05 92.37 121.24 142.40 153.55 165.02 176.77 
ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 



STORAGE 188.75 200.95 213.51 226.57 240.13 
ELEVATION 2159.00 2160.00 2161.00 2162.00 2163.00 

BEGIN DAM FAILURE AT 3.53 HOURS 

HYDROORAPH AT STATION DAMOUT 
PLAN 2, RATIO = 0.50 

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

**.*..****.*.** . .. 
DA MON HRMN O W  OUTFUIW STORAGE STAGE DA MON HRMN ORD OWPLOW STORAGE STAGE* DA MON HRMN 

ORD OUTFLOW STORAGE STAGE 
* 

I MXK) 1 0. 0.0 2134.0. I 100030L 1. 0.0 2134.0' 1 200(1601 1. 0.0 2134.0 
I WO2 2 0. 0.0 2134.0. I 10023M 1. 0.0 2134.0. I 2002602 1. 0.0 2134.0 
I 0004 3 0. 0.0 2134.0. 1 1004303 1. 0.0 2134.0 * 1 2004603 1. 0.0 2134.0 
I 0006 4 0. 0.0 2134.0' 1 1006304 1. 0.0 2134.0' 1 2006604 1. 0.0 2134.0 
I 00(18 5 0. 0.0 2134.0' 1 1008305 1. 0.0 2134.0. 1 2008605 1. 0.0 2134.0 
I 0010 6 0. 0.0 2134.0. 1 1010306 1. 0.0 2134.0' I 2010606 1. 0.0 2134.0 
1 0012 7 0. 0.0 2134.0. 1 1012 307 1. 0.0 2134.0 I 2Ol2607 1. 0.0 2134.0 
1 0014 8 0. 0.0 2134.0' 1 1014308 1. 0.0 2134.0' 1 2014608 1. 0.0 2134.0 
1 0016 9 0. 0.0 2134.0° 1 1016309 1. 0.0 2134.0° 1 2016609 1. 0.0 2134.0 
I 0018 10 0. 0.0 2134.0. I I018310 1. 0.0 2134.0° 1 2018610 1. 0.0 2134.0 
1 0020 II 0. 0.0 2134.0' 1 I020311 1. 0.0 2134.0' 1 2020611 1. 0.0 2134.0 
1 M)ZZ I2 0. 0.1 2134.0. I I022312 1. 0.0 2134.0. 1 2022612 1. 0.0 2134.0 
I 0024 13 0. 0.1 2134.0' I I024313 1. 0.0 2134.0' 1 2024613 1. 0.0 2134.0 
I 0026 I4 0. 0.1 2134.0' I I026314 1. 0.0 2134.0. 1 2026614 1. 0.0 2134.0 
I 0028 I5 0. 0.1 2134.1 * I 1028315 1. 0.0 2134.0° 1 2028615 1. 0.0 2134.0 
I 0030 16 0. 0.1 2134.1 * I I030316 1. 0.0 2134.0. 1 2030616 1. 0.0 2134.0 
I 0032 17 0. 0.2 2134.1 * I 1032317 1. 0.0 2134.0' 1 2032617 1. 0.0 2134.0 
I 0034 18 0. 0.2 2134.1 1 I034318 1. 0.0 2134.0. 1 2034618 1. 0.0 2134.0 
I 0036 19 1. 0.2 2134.1 I 1036319 1. 0.0 2134.0' 1 2036619 1. 0.0 2134.0 
1 W38 20 1. 0.3 2134.1 1 1038 320 1. 0.0 2134.0. 1 2038 620 1. 0.0 2134.0 
1 0040 21 1. 0.3 2134.2' 1 1040321 1. 0.0 2134.0' 1 2040621 1. 0.0 2134.0 
1 0042 22 1. 0.3 2134.2. 1 1042322 1. 0.0 2134.0° 1 2042622 1. 0.0 2134.0 
1 0044 23 1. 0.4 2134.2 * 1 1044 323 1. 0.0 2134.0 1 2044 623 1. 0.0 2134.0 
I 0046 24 1. 0.4 2134.2 1 1046 324 1. 0.0 2134.0° 1 2046 624 1. 0.0 2134.0 
I 0048 25 1. 0.5 2134.3 I 1048 325 1. 0.0 2134.0 1 2048 625 1. 0.0 2134.0 
I 0050 26 1. 0.5 2134.3 I 1050326 1. 0.0 2134.0 1 2050626 1. 0.0 2134.0 
1 0052 27 1. 0.6 2134.3 I 1052327 1. 0.0 2134.0. 1 2052627 1. 0.0 2134.0 
I M)54 28 2. 0.7 2134.3 1 LO54328 1. 0.0 2134.0' 1 2054628 1. 0.0 2134.0 
I 0056 29 2. 0.7 2134.4 I 1056 329 1. 0.0 2134.0. 1 2056 629 1. 0.0 2134.0 
I 0058 30 2. 0.8 2134.4 I I058330 1. 0.0 2134.0 * I 2058 630 1. 0.0 2134.0 
1 0100 31 2. 0.8 2134.4' 1 llW331 1. 0.0 2134.0. 1 2100631 1. 0.0 2134.0 
I 0102 32 2. 0.9 2134.5 I 110.2332 1. 0.0 2134.0. 1 2102632 1. 0.0 2134.0 
1 0104 33 2. 1.0 2134.5 1 1104333 1. 0.0 2134.0 1 2104633 1. 0.0 2134.0 
1 0106 34 3. 1.1 2134.5. I 11C6334 1. 0.0 2134.0. 1 2106634 1. 0.0 2134.0 
I 0108 35 3. 1.1 2134.6 1 1108 335 1. 0.0 2134.0 1 2108 635 1. 0.0 2134.0 
I 0110 36 3. 1.2 2134.6. I I110336 1. 0.0 2134.0' 1 2110636 1. 0.0 2134.0 
I 0112 37 3. 1.3 2134.7. 1 1112337 1. 0.0 2134.0' 1 2112637 1. 0.0 2134.0 
1 0114 38 3. 1.4 2134.7. I 1114338 1. 0.0 2134.0. 1 2114638 1. 0.0 2134.0 
1 0116 39 3. 1.4 2134.7. 1 1116339 1. 0.0 2134.0. 1 2116639 1. 0.0 2134.0 
1 0118 40 4. 1.5 2134.8. I I118340 1. 0.0 2134.0. 1 2118640 1. 0.0 2134.0 
1 0120 41 4. 1.6 2134.8' 1 1120341 1. 0.0 2134.0. I 2120641 1. 0.0 2134.0 
1 0122 42 4. 1.7 2134.9. I I122342 1. 0.0 2134.0' 1 2122642 1. 0.0 2134.0 
1 0124 43 4. 1.8 2134.9' 1 1124343 1. 0.0 2134.0. 1 2124643 1. 0.0 2134.0 
1 0126 44 5. 1.9 2135.0 1 1126 344 1. 0.0 2134.0. 1 2126 644 1. 0.0 2134.0 
1 0128 45 5. 2.0 2135.0. I 1128345 1. 0.0 2134.0. 1 2128645 1. 0.0 2134.0 
1 0130 46 5. 2.2 2135.1 1 1130346 1. 0.0 2134.0° 1 2130646 1. 0.0 2134.0 
1 0132 47 5. 2.3 2135.1 * 1 1132347 1. 0.0 2134.0. 1 2132647 1. 0.0 2134.0 
1 0134 48 6. 2.4 2135.2. 1 1134348 I. 0.0 2134.0. 1 2134648 1. 0.0 2134.0 









PEAK OUTFLOW IS 12217. AT TIME 3.79 HOURS 



THE DAM BREACH HYDROCRAPH WAS DEVELOPED USING A TIME LNTERVAL OF 0.005 HOURS DURING BREACH 
FORMATION. 
DOWNSTREAM CALCULATIONS WILL USE A TIME INTERVAL OF 0.033 HOURS 
THIS TABLE COMPARES THE HYDROGRAPH FOR DOWNSTREAM CALCULATIONS W I H  THE COMPUTED BREACH 
HYDROGRAPH. 
INTERMEDIATE FLOWS ARE WERPOLATED FROM END-OF-PERIOD VALUES. 

TIME FROM INTERPOLATED COMPUTED 
TIME BEGINNING BREACH - BREACH = ERROR ACCUMULATED ACCUMULATED 

OF BREACH HYDROGRAPH HYDROGRAF'H ERROR ERROR 
(HOURS) (HOURS) (CFS) (CFS) (CFS) (CFS) (AC-FT) 

3.533 0 . m  100. 100. 0. 0. 0. 
3.538 0 005 165. 149. 16. 16. 0. e 

3.543 0.010 230. 198. 33. 49. 0. 
3.548 0.014 295. 245. 50. 99. 0. 
3.552 0.019 360. 292. 68. 167. 0. 
3.557 0.024 425. 380. 45. 213. 0. 
3.562 0.029 490. 469. 22. 234. 0. 
3.567 0.033 555. 555. 0. 234. 0. 
3.571 0.038 659. 640. 19. 254. 0. 
3.576 0.043 763. 722. 41. 294. 0. 
3.581 0.048 867. 802. 65. 359. 0. 
3.586 0.052 971. 901. 70. 429. 0. 
3.590 0.057 1075. 1013. 62. 490. 0. 
3.595 0.062 1178. 1142. 37. 527. 0. 
3.600 0.067 1282. 1282. 0. 527. 0. 
3.605 0.071 1470. 1433. 37. 564. 0. 
3.610 0.076 1659. 1594. 64. 628. 0. 
3.614 0.081 1847. 1766. 81. 709. 0. 
3.619 0.086 2035. 1948. 87. 796. 0. 



STATION DAMOUT 
TIME (0) INTERPOLATED BREACH HYDROGRAPH (*) POINTS AT NORMAL T M E  INTERVAL 
Ws) (B) COMPUTED BREACH HYDROGRAPH 

0. 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000. IOOM). 11000. 12000. 
3.53 I 
3.54 2 .BO . . , 
3.54 3 . 8  . 
3.55 4 .  BO . 
3.55 5 . BO . 
3.56 6 . B . 
3.56 7 .  B . 
3.57 8 . . 
3.57 9 . BO . 
3.58 lo. BO . < 

3.58 1 1  . . . .  BO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.59 12. BO 
3.59 13 . BO . 
3.60 14. .BO . 
3.60 15. . *  . 
3.60 16. . BO . 
3.61 17. . BO . 
3.61 18. . B .  
3.62 19. . BO 
3.62 20 . . B  . 
3.63 21 . . . . . . . . . . . .  B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.63 22. , * .  
3.64 23 . . BO. 
3.64 24 . .B . 
3.65 25 . . BO . 
3.65 26. . B .  
3.66 27. . B. 
3.66 28. .B . 
3.67 29 . . * .  
3.67 30. . B .  
3.68 31 . . . . . . . . . . . . . . . . . . . . . . . . .  B . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3.68 32. . B  . 
3.69 33. . B .  
3.69 34. . B. 
3.70 35 . . B  . 
3.70 36 . . . 
3.70 37. . B .  
3.71 38. .B . 
3.71 39. . BO . 
3.72 40. . B .  
3.72 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B . . . . . . . . . . . . . . . . . . . .  
3.73 42. . B  . 
3.73 43 . . * .  
3.74 44. .B . 
3.74 45 . . B  . 
3.75 46 . . B .  
3.75 47 . . BO . 
3.76 48.  . B  . 
3.76 49 . . B O .  
3.77 50 . .* . 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 11424. 3.80 891. 224. 179. 179. 
(INCHES) 6.683 6.705 6.709 6.709 
(AC-Fl') 442. 443. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-Fl') m) 

184. 3.67 23. 6. 5. 5. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR ( P E W  @IR) 

2158.60 3.67 2138.85 2135.25 2135.00 2134.98 

CUMULATNE AREA = 1.24 SQ MI 

72 KP PLAN 3 FOR STATION DAMOUT 

73 KO OUTPWCONTROL VARIABLES 
PRNT 1 PRrNTCONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

60 RS STORAGE ROUTING 
NSTPS I NUMB= OF SUBREACHES 
ITYP STOR TYPE OF IN- CONDrCION 

RSVRIC 0.00 IN- CONDIflON 
X 0.00 WORKING R AND D COEFFICIENT 

61 SA AREA 1.9 2.3 5.8 6.8 9.1 10.2 11.0 11.3 11.6 11.9 
12.1 12.3 12.8 13.3 13.8 

63 SE ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 
2159.00 2160.00 2161.00 2162.00 2163.00 

65 SQ DISCHARGE 0. 10. 14. 19. 23. 29. 31. 295. 823. 1539. 
2423. 3450. 4577. 5773. 7015. 

67 ST TOP OF DAM 
TOPEL 2163.50 ELEVATION AT TOP OF DAM 

DAMWID 300.00 DAM W H  
COQD 3.08 WEIR COEFFlCIBNT 
M P D  1.50 EXPONENTOF HEAD 

74 SB BREACH DATA 
ELBM 2134.00 ELEVATION AT BOrrOM OP BREACH 

BRWlD 40.00 WWlY OF BREACH BOTTOM 
Z 0.00 BREACH SIDE SLQF'E 

TFAIL I .00 TlME FOR BREACH TO DEVELOP 
FAILEL 2155.00 W.S. ELEVATION TO TRIGGER FAILURE 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 4.21 19.93 45.05 92.37 121.24 142.40 153.55 165.M 176.77 
ELEVATION 2134.00 2136.00 2140.00 2144.00 2I5O.W 2153.00 2155.00 2156.00 2157.00 2158.00 



STORAGE 188.75 200.95 2l3.51 226.57 240.13 
ELEVATION 2159.M) 2160.00 2161.00 2162.M) 2163.00 

BEGIN DAM FAILURE AT 3.53 HOURS 

HYDROGRAPH AT STATION DAMOUT 
PLAN 3, RATIO = 0.50 

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

***.*.*.*****.* 
* * " 

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

1 * 
1 MXM I 0. 0.0 2134.0. 1 1000301 0. 0.0 2134.0- 1 2000601 0. 0.0 2134.0 
I 0002 2 0. 0.0 2134.0' 1 I002302 0. 0.0 2134.0. 1 2Mn602 0. 0.0 2134.0 
I W04 3 0. 0.0 2134.0' 1 1004303 0. 0.0 2134.0. 1 2004603 0. 0.0 2134.0 
1 0006 4 0. 0.0 2134.0. 1 1006 304 0. 0.0 2134.0. I 2006604 0. 0.0 2134.0 
1 0008 5 0. 0.0 2134.0. 1 1008305 0. 0.0 2134.0' I 2008605 0. 0.0 2134.0 
1 0010 6 0. 0.0 2134.0' 1 1010306 0. 0.0 2134.0. 1 2010606 0. 0.0 2134.0 
I 0012 7 0. 0.0 2134.0 1 I012307 0. 0.0 2134.0. 1 2012607 0. 0.0 2134.0 
1 0014 8 0. 0.0 2134.0 9 1 1014308 0. 0.0 2134.0. 1 2014608 0. 0.0 2134.0 
1 0016 9 0. 0.0 2134.0. 1 1016309 0. 0.0 2134.0. 1 2016609 0. 0.0 2134.0 
1 0018 10 0. 0.0 2134.0. 1 1018310 0. 0.0 2134.0. 1 2018610 0. 0.0 2134.0 
I 0020 11 0. 0.0 2134.0. 1 1020311 0. 0.0 2134.0* 1 2020611 0. 0.0 2134.0 
1 0022 12 0. 0.1 2134.0. 1 I022312 0. 0.0 2134.0' I 2022612 0. 0.0 2134.0 
1 0024 13 0. 0.1 2134.0' 1 1024313 0. 0.0 2134.0' 1 2024613 0. 0.0 2134.0 
1 Mn6 14 0. 0.1 2134.0' 1 1026314 0. 0.0 2134.0' 1 2026614 0. 0.0 2134.0 
I GO28 IS 0. 0.1 2134.1 * 1 1028315 0. 0.0 2134.0. 1 2028615 0. 0.0 2134.0 
1 0030 16 0. 0.1 2134.1 I 1030316 0. 0.0 2134.0. 1 2030616 0. 0.0 2134.0 
I 0032 17 0. 0.2 2134.1 * 1 1032317 0. 0.0 2134.0. I 2032617 0. 0.0 2134.0 
1 0034 18 0. 0.2 2134.1 1 I034318 0. 0.0 2134.0. 1 2034618 0. 0.0 2134.0 
1 0036 19 1. 0.2 2134.1 * 1 1036319 0. 0.0 2134.0' 1 2036619 0. 0.0 2134.0 
1 0038 20 1. 0.3 2134.1 * I 1038320 0. 0.0 2134.0. 1 2038620 0. 0.0 2134.0 
I 0040 21 1. 0.3 2134.2. I 1040321 0. 0.0 2134.0. 1 2040621 0. 0.0 2134.0 
I 0042 22 1. 0.3 2134.2. I I042322 0. 0.0 2134.0. 1 2042622 0. 0.0 2134.0 
1 0044 U I. 0.4 2134.2 * 1 1044323 0. 0.0 2134.0. 1 204462) 0. 0.0 2134.0 
1 0046 24 1. 0.4 2134.2' 1 I046324 0. 0.0 2134.0. 1 2046624 0. 0.0 2134.0 
1 0048 25 1. 0.5 2134.3 * 1 1048 325 0. 0.0 2134.0. 1 2048 621, 0. 0.0 2134.0 
I 0050 26 I. 0.5 2134.3 * 1 1050326 0. 0.0 2134.0. I 2050626 0. 0.0 2134.0 
1 W52 27 1. 0.6 2134.3 * 1 1052327 0. 0.0 2134.0. 1 2052 627 0. 0.0 2134.0 
I 0054 28 2. 0.7 2134.3 1 1054328 0. 0.0 2134.0 1 2054628 0. 0.0 2134.0 
1 0056 29 2. 0.7 2134.4 * I 1056 329 0. 0.0 2134.0. 1 2056 629 0. 0.0 2134.0 
I 0058 30 2. 0.8 2134.4. I 1058 330 0. 0.0 2134.0. 1 2058 630 0. 0.0 2134.0 
I 0100 31 2. 0.8 2134.4. I 1100331 0. 0.0 2134.0. 1 2100631 0. 0.0 2134.0 
I 0102 32 2. 0.9 2134.5 1 1102332 0. 0.0 2134.0 1 21M632 0. 0.0 2134.0 
1 0104 33 2. 1.0 2134J0 1 1104333 0. 0.0 2134.0. 1 2104633 0. 0.0 2134.0 
1 0106 34 3. 1.1 2134.5 1 1106334 0. 0.0 2134.0. 1 2106634 0. 0.0 2134.0 
I 0108 35 3. 1.1 2134.6 1 1108 335 0. 0.0 2134.0. 1 2108 635 0. 0.0 2134.0 
I OLIO 36 3. 1.2 2134.6 1 I110336 0. 0.0 2134.0. 1 2110636 0. 0.0 2134.0 
1 0112 37 3. 1.3 2134.7. 1 1112337 0. 0.0 2134.0. 1 2112637 0. 0.0 2134.0 
I 0114 38 3. 1.4 2134.7. 1 1114338 0. 0.0 2134.0' 1 2114638 0. 0.0 2134.0 
I 0116 39 3. 1.4 2134.7. 1 1116339 0. 0.0 2134.0° 1 2116639 0. 0.0 2134.0 
I 0118 40 4. 1.5 2134.8 * I 1118340 0. 0.0 2134.0. 1 2118640 0. 0.0 2134.0 
I 0120 41 4. 1.6 2134.8 * 1 1120341 0. 0.0 2134.0' 1 2120641 0. 0.0 2134.0 
1 0122 42 4. 1.7 2134.9. 1 1122342 0. 0.0 2134.0' 1 2122642 0. 0.0 2134.0 
1 0124 43 4. 1.8 2134.9 * 1 1124343 0. 0.0 2134.0. 1 2124643 0. 0.0 2134.0 
1 0126 44 5. 1.9 2135.0° 1 1126344 0. 0.0 2134.0. 1 2126644' 0. 0.0 2134.0 
I 0128 45 5. 2.0 2135.0 1 1128 345 0. 0.0 2134.0 * I 2128645 0. 0.0 2134.0 
1 0130 46 5. 2.2 2135.1 * 1 1130346 0. 0.0 2134.0. 1 2130646 0. 0.0 2134.0 
1 0132 47 5. 2.3 2135.1 1 1132347 0. 0.0 2134.0. 1 2132647 0. 0.0 2134.0 
1 0134 48 6. 2.4 2135.2. I 1134348 0. 0.0 2134.0' I 2134648 0. 0.0 2134.0 



0136 49 6. 
0138 50 6. 
0140 51 6. 
0142 52 7. 
0144 53 7. 
0146 54 7. 
0148 55 8. 
0150 56 8. 
0152 57 8. 
0154 58 8. 
0156 59 9. 
0158 60 9. 
020061 9. 
0202 62 10. 
0204 63 10. 
0206 64 10. 
0208 65 10. 
0210 66 10. 
0212 67 LO. 
0214 68 10. 
0216 69 10. 
0218 70 10. 
0220 71 10. 
0222 72 10. 
0224 73 11. 
0226 74 11. 
0228 75 11. 
0230 76 11. 
0232 77 11. 
0234 78 12. 
0236 79 12. 
0238 80 12. 
0240 81 12. 
0242 82 12. 
0244 83 13. 
0246 84 13. 
0248 85 13. 
OZSO 86 13. 
0252 87 13. 
0254 88 14. 
0256 89 14. 
0258 90 14. 
0300 91 14. 
0302 92 15. 
0304 93 IS. 
0306 94 15. 
0308 95 16. 
0310 96 16. 
0312 97 17. 
0314 98 18. 
0316 99 19. 
0318 100 20. 
0320 I01 21. 
0322 102 22. 
0324 103 23. 
0326 104 25. 
0328 105 28. 
0330 106 30. 
0332 107 100. 
0334 108 558. 
0336 109 1205. 
0338 110 1857. 
0340111 2415. 
0342 112 2905. 
0344 113 3285. 





0156 779 
0158 780 
0200 781 
0202 782 
0204 783 
0206 784 
0208 785 
0210 786 
0212 787 
0214 788 
0216 789 
0218 790 
0220 79 1 
0222 792 
0224 793 
0226 794 
0228 795 
0230 796 
0232 797 
0234 798 
0236 799 
0238 800 
0240 801 
0242 802 
0244 803 
0246 804 
0248 805 
0250 806 
0252 807 
W 4  808 
0256 809 
0258 810 
0300 81 I 
0302 812 
0304 813 
0306 814 
0308 815 
0310 816 
0312 817 
0314 818 
0316 819 
0318 820 
0320 821 
0322 822 
0324 823 
0326 824 
0328 825 
0330 826 
0332 827 
0334 828 
0336 829 
0338 830 
0340 831 
0342 832 
0344 833 
0346 834 
0348 835 
0350 836 
0352 837 
0354 838 
0356 839 
0358 840 
WOO 841 
0402 842 
0404 843 



I....., 

PEAK OUTPUlW I S  5545. AT TIME 4.45 HOURS 



THE DAM BREACH HYDROGRAPH WAS DEVELOPED USING A TIME INTERVAL OF 0.017 HOURS DURING BREACH 
FORMATION. 
DOWNSTREAM CALCULATIONS WILL USE A TIME INTERVAL OF 0.033 HOURS. 
THIS TABLE COMPARES THE HYDROGRAPH FOR DOWNSTREAM CALCULATIONS WITH THE COMPUTED BREACH 
HYDROGRAPH. 
INTERMEDIATE FLOWS ARE INTERPOLATED FROM END-OF-PERIOD VALUES. 

TIME FROM INTERPOLATED COMPUTED 
TIME BEOINNING BREACH - BREACH = ERROR ACCUMULATED ACCUMULATED 

OF BREACH HYDRCGRAPH HYDROGRAPH ERROR ERROR 
(HOURS) (HOURS) (CFS) (CFS) (CFS) (CFS) (AC-rn 





STATION DAMOUT 
TIME (0) INTERFQLATED BREACH HYDROGRAPH (*) POINTS AT NORMAL TIME INTERVAL 
(HRS) (8) COMPUTED BREACH HYDROGRAPH 

0. 500. 1000. 1500. 2MX). 2500. 3000. 3500. 4000. 4500. SOW. 5500. 6000. 
3.53 , - -- -, - 

3.58 4 .  . B O .  
3.60 5 .  . * .  

4.20 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4.22 42 . . O B .  



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 5536. 4.43 893. 224. 179. 179. 
(INCHES) 6.695 6.709 6.711 6.711 
(AC-FC 443. 444. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-ET) @IR) 

201. 3.82 37. 9. 8. 8. 

PEAK STAGE TlME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEW (HR) 

2160.03 3.82 2140.53 2135.66 2135.33 2135.32 

CUMULATIVE AREA = 1.24 SQ MI 

75 KP PLAN 4 FOR STATION DAMOUT 

76 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROORAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

60 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRlC 0.00 INITIAL CONDITION 
X 0.00 WORKING RAND D COEFFIClENT 

61 SA AREA 1.9 2.3 5.8 6.8 9.1 10.2 11.0 11.3 11.6 11.9 
12.1 12.3 12.8 13.3 13.8 

63 SE ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 
Zl59.00 2160.00 2161.00 2162.00 2163.00 

65 SQ DISCHARGE 0. 10. 14. 19. 23. 29. 31. 295. 823. 1539. 
2423. 3450. 4577. 5773. 7015. 

67 ST TOP OF DAM 
TOPEL 2163.50 ELEVATION AT TOP OF DAM 

DAMWID 300.00 DAM WIDTH 
COQD 3.08 WEIR COEFFICIBNT 
EXPD 1 .SO MPONENT OF HBAD 

77 SB BREACH DATA 
ELBM 2134.00 ELEVATION AT BOlTOM OF BREACH 

BRWlD 250.00 WIDTH OF BREACH BOlTOM 
Z 2.00 BREACH SIDE SLOPE 

TPAIL 0.25 TlME FOR BREACH TO DEVELOP 
FAILEL 2134.01 W.S. ELEVATION TO TRIGGER FAILURE 

COMPUTED STORAGEELEVATION DATA 

STORAGE 0.00 4.21 19.93 45.05 92.37 121.24 142.40 153.55 165.02 176.77 
ELEVATION 2134.00 2136.00 2140.00 2144.00 2150.00 2153.00 2155.00 2156.00 2157.00 2158.00 



STORAGE 188.75 200.95 213.51 226.57 240.13 
ELEVATION 2159.00 2160.00 2161.M) 2162.00 2163.00 

BEGIN DAM FAILURE AT 0.30 HOURS 

HYDROGRAPH AT STATION DAMOUT 
PLAN 4, RATIO = 0.50 

............................................... ..................................................................... 
*******.*.*.*.* . * .. 
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLQW STORAGE STAGE DAMON HRMN 

ORD OUTFLOW STORAGE STAGE 
* * 

I 0000 1 0. 0.0 2134.0' 1 I000301 1. 0.0 2134.0 1 200060l 1. 0.0 2134.0 
I 0002 2 0. 0.0 2134.0. I 1002302 I. 0.0 2134.0' I 2002602 1. 0.0 2134.0 
I 0004 3 0. 0.0 2134.0* 1 I004303 1. 0.0 2134.0. I 2004603 1. 0.0 2134.0 
1 0006 4 0. 0.0 2134.0' 1 1006304 1. 0.0 2134.0' I 2006 604 1. 0.0 2134.0 
1 0008 5 0. 0.0 2134.0' 1 I008305 I. 0.0 2134.01 I 2008605 1. 0.0 2134.0 
I 0010 6 0. 0.0 2134.0' I 1010306 I. 0.0 2134.0. I 2010606 1. 0.0 2134.0 
I 0012 7 0. 0.0 2134.0. 1 1012307 I. 0.0 2134.0' 1 2012607 1. 0.0 2134.0 
I 0014 8 0. 0.0 2134.0. 1 1014308 I. 0.0 2134.0. 1 2014608 1. 0.0 2134.0 
I 0016 9 0. 0.0 2134.0* 1 1016309 I. 0.0 2134.0- I 2016609 1. 0.0 2134.0 
1 0018 10 0. 0.0 2134.0' 1 1018310 1. 0.0 2134.0' 1 2018610 1. 0.0 2134.0 
1 0020 11 0. 0.0 2134.0' I I020311 1. 0.0 2134.0. 1 2020611 1. 0.0 2134.0 
1 0022 12 0. 0.1 2134.0' I 1022312 I. 0.0 2134.0. I 2022612 1. 0.0 2134.0 
1 0024 13 0. 0.1 2134.0- 1 I024313 1. 0.0 2134.0' 1 2024613 1. 0.0 2134.0 
1 0026 14 0. 0.1 2134.0' 1 1026314 I. 0.0 2134.0' I 2026614 1. 0.0 2134.0 
1 0028 I5 0. 0.1 2134.1 * I 1028315 1. 0.0 2134.0' 1 2028615 1. 0.0 2134.0 
1 0030 16 0. 0.1 2134.1 * I 1030316 1. 0.0 2134.0' 1 2030616 1. 0.0 2134.0 
1 0032 17 0. 0.2 2134.1 * 1 1032317 1. 0.0 2134.0' 1 2032617 1. 0.0 2134.0 
1 0034 I8 20. 0.2 2134.1 * I I034318 1. 0.0 2134.0 * 1 2034 618 1. 0.0 2134.0 
1 0036 19 18. 0.2 2134.1 I 1036319 I. 0.0 2134.0' I 2036619 1. 0.0 2134.0 
I IN38 20 16. 0.1 2134.1 * 1 1038 320 1. 0.0 2134.0 I 2038620 1. 0.0 2134.0 
I W40 21 16. 0.1 2134.1 * 1 1040321 1. 0.0 2134.0. 1 2040621 1. 0.0 2134.0 
1 0042 22 16. 0.1 2134.1 * 1 1042322 1. 0.0 2134.0. 1 2042622 1. 0.0 2134.0 
1 0044 23 17. 0.1 2134.1 * 1 1044323 1. 0.0 2134.0. 1 2044623 1. 0.0 2134.0 
I W46 24 18. 0.2 2134.1 1 1046324 1. 0.0 2134.0. 1 2046624 1. 0.0 2134.0 
1 0048 25 19. 0.2 2134.1 1 1048325 1. 0.0 2134.0' 1 2048625 1. 0.0 2134.0 
I 0050 26 20. 0.2 2134.1 * 1 1050326 1. 0.0 2134.0' 1 2050626 1. 0.0 2134.0 
1 0052 27 21. 0.2 2134.1 1 1052327 1. 0.0 2134.0' 1 2052627 1. 0.0 2134.0 
1 0054 28 22. 0.2 2134.1 * 1 1054328 1. 0.0 2134.0' 1 2054628 1. 0.0 2134.0 
1 0056 29 23. 0.2 2134.1 1 1056329 1. 0.0 2134.0. 1 2056629 1. 0.0 2134.0 
1 0058 30 24. 0.2 2134.1 * 1 1058330 1. 0.0 2134.0° 1 2058630 1. 0.0 2134.0 
1 0100 31 24. 0.2 2134.1 * 1 I100331 1. 0.0 2134.0' 1 2100631 1. 0.0 2134.0 
1 0102 32 25. 0.2 2134.1 * 1 1102332 1. 0.0 2134.0' 1 2102632 1. 0.0 2134.0 
1 0104 33 26. 0.2 2134.1 1 1104333 1. 0.0 2134.0. 1 2104633 1. 0.0 2134.0 
1 0106 34 27. 0.2 2134.1 * 1 1106 334 1. 0.0 2134.0. 1 2106 634 1. 0.0 2134.0 
1 0108 35 28. 0.2 2134.1 * 1 1108 335 1. 0.0 2134.0 * 1 2108 635 1. 0.0 2134.0 
1 0110 36 29. 0.2 2134.1° 1 1110336 1. 0.0 2134.0' 1 2110636 1. 0.0 2134.0 
1 0112 37 30. 0.2 2134.1 1 1112337 1. 0.0 2134.00 1 2112637 1. 0.0 2134.0 
1 0114 38 31. 0.2 2134.1 1 1114338 I. 0.0 2134.0' 1 2114638 1. 0.0 2134.0 
1 0116 39 33. 0.2 2134.1 1 1116339 1. 0.0 2134.0' 1 2116 639 1. 0.0 2134.0 
I 0118 40 34. 0.2 2134.1 * 1 1118340 1. 0.0 2134.0. 1 2llS640 1. 0.0 2134.0 
1 0120 41 36. 0.2 2134.1 1 1120341 1. 0.0 2134.0' 1 2120641 1. 0.0 2134.0 
I 0122 42 37. 0.3 2134.1 1 1122342 1. 0.0 2134.0' 1 2122642 1. 0.0 2134.0 
I 0124 43 39. 0.3 2134.1 * 1 1124343 1. 0.0 2134.01 1 2124643 1. 0.0 2134.0 
I 0126 44 41. 0.3 2134.1 * 1 1126344 1. 0.0 2134.0' 1 2126644 1. 0.0 2134.0 
I 0128 45 42. 0.3 2134.1 1 1128345 1. 0.0 2134.0' 1 2128645 1. 0.0 2134.0 
1 0130 46 44. 0.3 2134.1 1 1130346 1. 0.0 2134.0' 1 2130646 1. 0.0 2134.0 
1 0132 47 4 0.3 2134.1 * 1 1132347 1. 0.0 2134.0. 1 2132647 1. 0.0 2134.0 
1 0134 48 47. 0.3 2134.2. 1 1134348 1. 0.0 2134.0. 1 2134648 1. 0.0 2134.0 









PEAK OUTFLOW IS 5389. AT TIME 3.53 HOURS 



THE DAM BREACH HYDROGRAPH WAS DEVELOPED USING A TIME INTERVAL OF 0.005 HOURS DURING BREACH 
FORMATION. 
WWNSTREAM CALCULATIONS WILL USE A TIME INTERVAL OF 0.033 HOURS. 
THIS TABLE COMPARES THE HYDROGRAPH FOR DOWNSTREAM CALCULATIONS WITH THE COMPUTED BREACH 
HYDROGRAPH. 
INTERMEDIATE FLOWS ARE INTERPOLATED FROM END-OF-PERIOD VALUES. 

TIME FROM INTERPOLATED COMPUTED 
TIME BEGINNING BREACH - BREACH = ERROR ACCUMULATED ACCUMULATED 

OF BREACH HYDROGRAPH HYDROGRAPH ERROR ERROR 
(HOURS) (HOURS) (CFS) (CFS) (CFS) (CFS) (AC-FI) 



STATION DAMOUT 
TIME (0) INTERPOLATED BREACH HYDROGRAPH (0) POINTS AT NORMAL TIME INTERVAL 

W s )  (B) COMPUTED BREACH HYDROGRAPH 
0.04 0.08 0.12 0.16 0.20 0.24 0.28 0.32 0.36 0.40 0.44 0.00 0.M) 

0.30 1 
0.30 2 . B . 
0.31 3 . B. 
0.31 4 .  B 
0.32 5 . .B . 
0.32 6 . .B . 
0.33 7 . . B  . 
0.33 8 . . * .  
0.34 9 . . B .  
0.34 lo. . B .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.35 I1  . . . . . . . . .  B 
0.35 I2 . . B. 
0.36 I3 . B 
0.36 14. .B . 
0.37 I5 . . *  . 
0.37 16. . B  . 
0.38 17. . B .  
0.38 I8 . . B .  
0.39 19. . B .  
0.39 20. B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.40 21 . . . . . . . . . . . . . . . .  B..... 
0.40 22. , *  . 
0.40 23 . . B  . 
0.41 24 . . B .  
0.41 25 . . B .  
0.42 26 . B 
0.42 27. .B . 
0.43 28 . . B  . 
0.43 29. _ * .  
0.44 30. . B .  
0.44 31 . . . . . . . . . . . . . . . . . . . . . . . . .  B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.45 32. .B . 
0.45 33 . . B  . 
0.46 34. . B .  
0.46 35. . B .  
0.47 36. *. 
0.47 37. .B . 
0.48 38. . B  . 
0.48 39. . BO . 
0.49 40. . B. 

. . . . . . . . . . . . . . . . . . . . . . . . .  0.49 41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 
0.50 42. .B . 
0.50 43 . . . 
0.50 44 . . B .  
0.51 45 . . BO 
0.51 46 . .B . 
0.52 47 . . B .  
0.52 48 . . B .  
0.53 49 . B 
0.53 50 . . *  . 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) S)) 

(CFS) 5389. 3.53 891. 224. 180. 180 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-pT) W) 

9. 3.53 2. 0. 0. 0. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEW W )  

2137.60 3.53 2134.86 2134.23 2134.18 2134.18 

CUMULATIVE AREA = 1.24 SQ MI 

1.1 .*. I.. *.I *.. .*I *I* *I. I.. *.*.I* *.. ..I **I .I* **I .I. .** .I* ....*I 1.. ..I .*I *.* ..I .*I **. I.. **I *** *.* 
*** 

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

78 KK RCHl Roule breach hydmgrsph downsueam 
* * 
***.***..*.*.* 

81 KO OUTPUT CONTROL VARIABLES 
IPRNT I PRINT CONTROL 
IPm 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

82 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHBS 
P STOR TYPE OF INITIAL CONDITION 

RSVRIC 0.00 INIl'IAL CONDVION 
X 0.00 WORKING R AND D COEFFIC1F.M 

83 RC NORMAL DEPTH CHANNEL 
ANL 0.045 LEFT OVWBANK N-VALUE 

ANCH 0.035 MAIN CHANNEL N-VALUE 
ANR 0.045 RIGHT OVERBANK N-VALUE 

RLNTH 1500. REACH LENGTH 
SEL 0.0140 ENERGY SLOPE 

ELMAX 0.0 MAX. ELEV. FOR S T O R A G W O ~ W  CALCULATION 

CROSS-SBCIlON DATA 
- LEFT OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

85RY ELEVATION 2130.00 2112.00 2108.00 2104.50 2104.50 2108.80 2108.00 2130.00 
84RX DISTANCE 100.00 150.00 183.00 191.00 215.00 250.00 435.00 614.00 

COMPUTED S T O R A G E O ~ W - E L E V A n O N  DATA 

STORAGE 0.00 1.43 3.51 7.41 19.65 33.22 47.77 63.07 79.03 95.68 
OUTFLOW 0.00 221.18 797.49 1842.72 4891.86 9968.23 16778.22 2Z20.16 35185.12 46632.96 

ELEVATION 2104.50 2105.84 2107.18 2108.53 2109.87 2111.21 2112.55 2113.89 2115.24 2116.58 



STORAGE 113.00 131.00 149.68 169.03 189.06 209.77 231.15 253.21 275.95 299.37 
OUTFLOW 59542.46 73904.16 89716.45 106983.27 125712.55 145915.17 167604.31 190794.84215503.08241746.25 

ELEVATION 2117.92 2119.26 2120.60 2121.95 2123.29 2124.63 2125.97 2127.31 2128.66 2130.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BEWEEN 46633. TO 
241746. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCULATIONS OR OUTFLOWS GREAT= THAN PEAK 
INFLOWS. 

THIS CAN BE C O W E D  BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LDNGER 
REACH.) 

HYDROGRAPH AT STATION RCHl 
PLAN I, RATIO = 0.50 

** .................................................................................................................. 
.**.*****.*.*.* . 
DA MON HRMN ORD OUTFLDW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE DA MON HRMN 

ORD OUTFLOW STORAGE STAGE . * 
1 0000 1 0. 0.0 2104.5 1 1000301 1. 0.0 2104.5 * I 2000601 1. 0.0 2104.5 
1 0002 2 0. 0.0 2104.5 * 1 I002302 1. 0.0 2104.5 I 2002602 1. 0.0 2104.5 
1 0004 3 0. 0.0 2104.5 * 1 1004303 1. 0.0 2104.5 1 2004603 1. 0.0 2104.5 
1 0006 4 0. 0.0 2104.5 * 1 1006304 1. 0.0 2104.5 1 2006604 1. 0.0 2104.5 
1 OOO8 5 0. 0.0 2104.5 * 1 I008305 1. 0.0 2104.5 * 1 2008605 1. 0.0 2104.5 
1 0010 6 0. 0.0 2104.5 * 1 1010306 1. 0.0 2104.5 * 1 2010606 1. 0.0 2104.5 
1 0012 7 0. 0.0 2104.5 * 1 1012307 1. 0.0 2104.5 1 2012607 1. 0.0 2104.5 
1 0014 8 0. 0.0 2104.5' 1 1014308 1. 0.0 2104.5 * 1 2014608 1. 0.0 2104.5 
1 0016 9 0. 0.0 2104.5 * 1 1016309 1. 0.0 2104.5 * 1 2016609 1. 0.0 2104.5 
I 0018 10 0. 0.0 2104.5 1 1018310 1. 0.0 2104.5 I 2018610 1. 0.0 2104.5 
I 0020 I1 0. 0.0 2104.5 * 1 102031L 1. 0.0 2104.5 * I 2020611 1. 0.0 2104.5 
1 0022 12 0. 0.0 2104.5 * I I022312 1. 0.0 2104.5 1 2022612 1. 0.0 2104.5 
I 0024 13 0. 0.0 2104.5 * 1 1024313 1. 0.0 2104.5. I 2024613 1. 0.0 2104.5 
1 0026 14 0. 0.0 2104.5 1 1026 314 1. 0.0 2104.5 I 2026 614 1. 0.0 2104.5 
1 0028 15 0. 0.0 2104.5. 1 1028 315 1. 0.0 2104.5 I 2028 615 1. 0.0 2104.5 
1 0030 16 0. 0.0 2104.5 1 I030316 1. 0.0 2104.5' 1 2030616 1. 0.0 2104.5 
1 0032 17 0. 0.0 2104.5 * 1 1032317 1. 0.0 2104.5. 1 2032617 1. 0.0 2104.5 
1 0034 18 0. 0.0 2104.5. 1 1034318 1. 0.0 2104.5' 1 2034618 1. 0.0 2104.5 
1 0036 19 0. 0.0 2104.5 * 1 1036319 1. 0.0 2104.5* 1 2036619 I. 0.0 21045 
1 0038 20 0. 0.0 2104.5' 1 1038320 1. 0.0 2104.5' 1 2038620 I. 0.0 2104.5 
1 0040 21 1. 0.0 2104.5 * 1 1040321 I. 0.0 2104.5' 1 2040621 1. 0.0 2104.5 
1 0042 22 1. 0.0 2104.5. 1 1042322 1. 0.0 2104.5* 1 2042622 I. 0.0 2104.5 
1 0044 23 1. 0.0 2104.5 * 1 1044323 1. 0.0 2104.5' 1 2044623 1. 0.0 2104.5 
1 0046 24 1. 0.0 2104.5 * 1 1046 324 1. 0.0 2104.5 * 1 2046624 1. 0.0 2104.5 
1 0048 25 1. 0.0 2104.5 * 1 1048325 1. 0.0 2104.5 1 2048625 1. 0.0 2104.5 
1 0050 26 1. 0.0 2104.5. 1 1050326 I. 0.0 2104.5 * 1 2050626 1. 0.0 2104.5 
1 0052 27 1. 0.0 2104.5. 1 1052327 1. 0.0 2104.5. 1 2052627 I. 0.0 2104.5 
I 0054 28 1. 0.0 2104.5. 1 1054328 1. 0.0 2104.5' 1 2054628 1. 0.0 2104.5 
1 0056 29 1. 0.0 2104.5 * 1 1056329 1. 0.0 2104.5 1 2056 629 1. 0.0 2104.5 
1 0058 30 2. 0.0 2104.5. I I058330 1. 0.0 2104.5* 1 2058630 1. 0.0 2104.5 
1 0100 31 2. 0.0 2104.5 * 1 1100331 1. 0.0 2104.5 1 2100631 1. 0.0 2104.5 
I 0102 32 2. 0.0 2104.5 I 1102332 1. 0.0 2104.5 1 2102632 1. 0.0 2104.5 
I 0104 33 2. 0.0 2104.5 * 1 1104333 1. 0.0 2104.5. 1 2104633 1. 0.0 2104.5 
I 0106 34 2. 0.0 2104.5 1 1106334 1. 0.0 2104.5 1 2106634 1. 0.0 2104.5 
I 0108 35 2. 0.0 2104.5 I 1108335 1. 0.0 2104.5 1 2108635 1. 0.0 2104.5 
I 0110 36 3. 0.0 2104.5 1 1110336 1. 0.0 2104.5 1 2110636 1. 0.0 2104.5 
1 0112 37 3. 0.0 2104.5' 1 1112337 1. 0.0 2104.5. 1 2112637 1. 0.0 2104.5 
1 0114 38 3. 0.0 2104.5' 1 1114338 1. 0.0 2104.5' 1 2114638 1. 0.0 2104.5 
1 0116 39 3. 0.0 2104.5' 1 1116339 1. 0.0 2104.5. 1 2116639 1. 0.0 2104.5 
1 0118 40 3. 0.0 2104.5. 1 1118340 1. 0.0 2104.5. 1 2118640 1. 0.0 2104.5 
1 0120 41 3. 0.0 21045 1 1120341 1. 0.0 2104.5 * I 2120641 1. 0.0 2104.5 



4. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
6. 
6. 
6. 
6. 
7. 
7. 
7. 
7. 
8. 
8. 
8. 
9. 
9. 
9. 
9. 
9. 
10. 
10. 
10. 
10. 
LO. 
10. 
LO. 
10. 
10. 
11. 
11. 
II. 
11. 
11. 
11. 
12. 
12. 
12. 
12. 
12. 
13. 
13. 
13. 
13. 
13. 
14. 
14. 
14. 
15. 
15. 
15. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
25. 



0332 107 
0334 I08 
0336 109 
0338 110 
0340 I l l  
0342 112 
0344 I13 
0346 114 
0348 115 
0350 116 
0352 117 
0354 118 
0356 1 I9 
0358 120 
0400 121 
0402 122 
0404 123 
0406 124 
0408 I25 
0410 126 
0412 I27 
0414 I28 
0416 129 
0418 130 
0420 131 
0422 132 
0424 133 
0426 134 
0428 135 
0430 136 
0432 137 
0434 138 
0436 139 
0438 140 
0440 141 
0442 142 
0444 I43 
0446 I44 
0448 145 
0450 146 
0452 147 
0454 148 
0456 149 
0458 150 
0500 151 
0502 152 
0504 153 
0506 154 
0508 1% 
0510 156 
0512 157 
0514 I58 
0516 159 
0518 160 
0520 161 
0522 162 
0524 163 
0526 164 
0528 165 
0530 166 
0532 167 
0534 168 
0536 169 
0538 170 
0540 171 



209. 
200. 
190. 
181. 
171. 
162. 
154. 
146. 
138. 
130. 
124. 
118. 
112. 
107. 
102. 
97. 
93. 
89. 
85. 
81. 
77. 
74. 
70. 
67. 
64. 
60. 
57. 
54. 
51. 
48. 
46. 
43. 
41. 
38. 
36. 
34. 
33. 
31. 
30. 
28. 
27. 
26. 
24. 
23. 
22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
15. 
14. 
13. 
13. 
12. 
II. 
11. 
LO. 
10. 
9. 
9. 
8. 
8. 





PEAK PLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 14176. 3.80 891. 223. 179. 179. 
(INCHES) 6.679 6.701 6.705 6.705 
(AC-IT) 442. 443. 443. 443. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-IT) (HR) 

42. 3.80 3. I. 1. 1. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR ( F E W  (HR) 

2112.04 3.80 2105.87 2104.85 2104.78 2104.78 

CUMULATIVE AREA = 1.24 SQ MI 

86 KP PLAN 2 FOR STATION RCHl Route breach hydmgraph downsuesm 

87 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINTCONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROORAPH ROUTING DATA 

82 RS STORAGE ROUTING 
NSTPS 1 NUMBER OP SUBREACHES 
ICYP STOR TYPE OP INITIAL CONDITION 

RSVRlC 0.00 I N W  CONDITION 
X 0.00 WORKING RAND D COBFFICIENI 

83 RC NORMAL DEPTH CHANNEL 
ANL 0.045 LEFT OVERBANK N-VALUE 

ANCH 0.035 MAIN CHANNEL N-VALUE 
ANR 0.045 RIGHT OVERBANK N-VALUE 

RLNTH 1500. REACH LENGTH 
SEL 0.0140 ENERGY SLOPE 

ELMAX 2130.0 MAX. BLEV. POR STORAGWOUTPLOW CALCULATION 

CROSSSEIXION DATA 
- LEFT OVFRBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

85RY ELEVATION 2130.00 211200 2108.00 2104.50 2104.50 2108.80 2108.00 2130.00 
84RX DISTANCE 100.00 150.00 183.00 191.00 215.00 250.00 435.00 614.00 

.** 

COMPUTED STORAGE-0-W-ELEVATION DATA 

STORAGE 0.00 1.43 3.51 7.41 19.65 33.22 47.77 63.07 79.03 95.68 
OUTROW 0.00 221.18 797.49 1842.72 4891.86 9968.23 16778.22 25220.16 35185.12 46632.96 

ELEVATION 2104.50 2105.84 2107.18 2108.53 2109.87 2111.21 2112.55 2113.89 2115.24 2116.58 

STORAGE 113.00 131.00 149.68 169.03 189.06 209.77 231.15 253.21 275.95 299.37 
OUTROW 59542.46 73904.16 89716.45 106983.27 125712.53 145915.17 167604.31 190794.8421U03.0824174635 

ELEVATION 2117.92 2119.26 2120.60 2121.95 2123.29 2124.63 2125.97 2127.31 2128.66 2130.00 

*** WARNING ***MODIFIED P U U  ROUTING MAY BE NUMERICALLY UNSTASLE FOR OUTPLOWS BElWEl3N 46633. TO 



241746. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCULATIONS 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 RCHl 
FOR PLAN 2, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLQW 
6-HR 24HR 72HR 29.97-HR (CFS) (HR) 

(CFS) 10645. 3.83 891. 224. 179. I79 
(INCHES) 6.682 6.705 6.709 6.709 
(AC-IT) 442. 443. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR n-HR 29.97-HR (FEW m) 

2111.34 3.83 2105.90 2104.85 2104.78 2104.78 

CUMULATIVE AREA = 1.24 SQ MI 

88 KP PLAN 3 FOR STATION RCHI Route breaoh hydmgraph downstnam 

89 KO OUTPUT CONTROL VARIABLE3 
IPRNT 3 PRINT CONTROL 
PLOT 0 PLDT CONTROL 
QSCAL 0. HYDROGRAPH PLDT SCALE 

HYDROGRAPH ROUTING DATA 

82 RS STORAGE ROUTING 
NSTPS I NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDmON 

RSVRlC 0.00 INIITAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

83 RC NORMAL. DEPTH CHANNEL 
ANL 0.045 LEFT OVERBANK N-VALUE 

ANCH 0.035 MAIN CHANNEL N-VALUE 
ANR 0.045 RIGHT OVPRBANK N-VALUE 
RLNTH 1500. REACH LENGTH 

SEL 0.0140 ENERGY SLOPE 
ELMAX 2130.0 MAX. ELEV. FOR SIY)RAGFlOUTPLOW CALCULATION 

CROSSSECTION DATA 
- L E m  OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

85 RY ELEVATION 2130.00 2112.00 2108.00 2104.50 2104.50 2108.80 2108.00 2130.00 
84RX DISTANCE 100.00 150.00 183.00 191.00 215.00 250.00 435.00 614.00 

COMPUTED STORAGE-OUTFLQW-ELEVAnON DATA 

STORAGE 0.00 1.43 3.51 7.41 19.65 33.22 47.n 63.07 79.03 95.68 
OUTFLOW 0.00 221.18 797.49 1842.72 4891.86 9968.23 16778.22 25220.16 35185.12 46632.96 



ELEVATION 2104.50 2105.84 2107.18 2108.53 2109.87 2111.21 2112.55 2113.89 2115.24 2116.58 

STORAGE 113.00 131.00 149.68 169.03 189.06 209.77 231.15 253.21 275.95 299.37 
OUTFLOW 59542.46 73904.16 89716.45 106983.27 125712.55 145915.17 167604.31 190794.84215503.08241746.25 

ELEVATION 2117.92 2119.26 2120.60 2121.95 2123.29 2124.63 2125.97 2127.31 2128.66 2130.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS B-EN 46633. TO 
241746. 

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

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

HYDROGRAPH AT STATION RCHl 
FOR PLAN 3, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 5502. 4.47 893. 224. 179. 179 
(INCHES) 6.695 6.709 6.711 6.711 
(AC-rn 443. 444. 444. 444. 

PEAKSTORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR WHR R-HR 29.97-HR (AC-FT) (HR) 

21. 4.47 4. 1. 1. I. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR ( F E W  (HR) 

2110.03 4.47 2105.97 2104.87 2104.80 2104.80 

CUMULATIVE AREA = 1.24 SQ MI 

... I.. .I. *.I ..I 1.. I.. I.. ... ... .*I .*. ..* *I. .*. ... I.. 

90 KP PLAN 4 FOR STATION RCHl Route bruch hydrograph dowmmrn 

91 KO OUTPUT CONTROL VARLABLES 
lPRNT 3 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R O W G  DATA 

82 RS STORAGE ROUTING 
NSIW 1 NUMBPR OF SUBREACHES 
r n P  STOR TYPE OF INITIAL CONDrnON 

RSVRIC 0.00 m m  CONDITION 
X 0.00 WOIUUNG R AND D COEFFICIENT 

83 RC NORMAL DEPTH CHANNEL 
ANL 0.045 LEFI OVERBANK N-VALUE 

ANCH 0.035 MAIN CHANNEL N-VALUE 
ANR 0.045 RIGHT OVERBANK N-VALUE 

RLNTH 1500. REACH LBNGTH 
SEL 0.0140 ENERGY SLOPE 

ELMAX 2130.0 MAX. ELEV. FOR STORAGV0UTFU)W CALCULATION 

CROSS-SECTION DATA 
- LEFI OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

85RY ELEVATION 2130.00 2112.00 2108.00 210450 2104.50 2108.80 2108.00 2130.00 



84RX DISTANCE 100.00 150.00 183.00 191.00 215.00 250.00 435.00 614.00 

*I* 

COMPUTED STORAGMUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.43 3.51 7.41 19.65 33.22 47.77 63.07 79.03 95.68 
OUTFLOW 0.00 221.18 797.49 1842.72 4891.86 9968.23 16778.22 25220.16 35185.12 46632.96 

ELEVATION 2104.50 2105.84 2107.18 2108.53 2109.87 2111.21 2112.55 2113.89 2115.24 2116.58 

STORAGE 113.00 131.00 149.68 169.03 189.06 209.77 231.15 253.21 275.95 299.37 
OUTFLOW 59542.46 73904.16 89716.45 106983.27 125712.55 145915.17 167604.31 190794.84215503.08 241746.25 

ELEVATION 2117.92 2119.26 2120.60 2121.95 2123.29 2124.63 2125.97 2127.31 2128.66 2130.00 
* 

*** WARNING *** M O D E D  PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS B m E E N  46633. TO 
241746. 

THEROUTED HYDRCGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK 
INFLOWS. 

THIS CAN BE CORRECCED BY DECREASING THE TIME -VAL OR INCREASING STORAGE (USE A LONGER 
REACH.) 

HYDROGRAPH AT STATION RCHI 
FOR PLAN 4, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) W) 

(CFS) 5334. 3.57 891. 224. 180. 180. 
(UiCHES) 6.682 6.718 6.722 6.722 
(AC-F17 442. 444. 445. 445. 

PEAK STORAGE TIME MAXIMUM AVFRAGE STORAGE 
6-HR 24HR 72-HR 29.97-HR (AC-FI) W) 

21. 3.57 4. 1. 1. I. 

PEAK STAGE TIME MAXMUM AVFRAGE STAGE 
6-HR 24HR 'ZLHR 29.97-HR @Em W) 

2109.99 3.57 2106.30 2104.96 2104.87 2104.86 

CUMULATIVE AREA = 1.24 SQ MI 

*.*.*I *** .*I I.. I.. .I. .** *.I ... ..I ... ..* I.. *.. ... .*. ... 1.1 I.. .*I I.. I*. 1.1 *.* .** .*. ... I*. .I* ..I *.I ... 

95 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRIKTCONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDRCGRAPH ROUTING DATA 

96 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 



ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC 0.00 INlTlAL CONDITION 

X 0.00 WORKING R AND D COEFFlCiENT 

97 RC NORMAL DEPTH CHANNEL 
ANL 0.080 LEFT OVERBANK N-VALUE 

ANCH 0.025 MAIN CHANNEL N-VALUE 
ANR 0.080 RIGHT OVERBANK N-VALUE 

RLNTH 2350. REACH LENGTH 
SEL 0.0130 ENERGY SLOPE 

ELMAX 0.0 MAX. ELEV. FOR STORAGWOUTFLQW CALCULATION 

CROSS-SECTION DATA 
- LEFT OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - ' 

99RY ELEVATION 2074.50 2074.00 2074.00 2072.00 2072.00 2077.00 2078.00 2090.00 
98RX DISTANCE 100.00 160.00 210.00 226.00 246.00 283.00 391.00 498.00 

COMPUTED STORAGEOUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.39 3.54 10.45 19.17 28.24 38.94 53.62 68.99 84.80 
OUTFLOW 0.00 144.37 537.43 1394.75 2822.57 4741.80 7348.56 10711.53 14745.14 19379.30 

ELEVATION 2072.00 2072.95 2073.89 2074.84 2075.79 2076.74 2077.68 2078.63 2079.58 2080.53 

STORAGE 101.04 117.70 134.81 152.34 170.30 188.70 207.53 226.79 246.48 266.60 
OUTFLOW 24582.68 30334.55 36620.08 43428.23 50750.62 58580.82 66913.88 75745.97 85074.21 94896.46 

ELEVATION 2081.47 2082.42 2083.37 2084.31 2085.26 2086.21 2087.16 2088.10 2089.05 2090.00 

HYDROGRAPH AT STATION RCHZ 
PLAN I. RATIO = 0.50 

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

* . 
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD O W W  STORAGE STAGE* DAMON HRMN 

ORD O W W  STORAGE STAGE 





13. 
13. 
13. 
13. 
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11864. 
11492. 
10171. 
8768. 
7433. 
6263. 
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 11864. 3.83 891. 223. 179. 179. 
(INCHES) 6.678 6.701 6.705 6.705 
(AC-$T) 442. 443. 443. 443. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-FT) (HR) 

58. 3.83 5. I. 1. 1. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEET) T)) 

2078.90 3.83 2073.25 2072.32 2072.26 2072.25 

CUMULATIVE AREA = 1.24 SQ MI 

100 KP PLAN 2 FOR STATION RCH2 Route bmach hhydmgnph downsfrram 

I01 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

96 RS STORAGE ROUTING 
NSTPS I NUMBER OF SUBREACHES 
ITYP STOR TYPE OF IN= CONDlTlON 

RSVW 0.00 IN= CONDmON 
X 0.00 WORKING R AND D COEFFICIENT 

97 RC NORMAL DEPTH CHANNEL 
ANL 0.080 LEFT OVERBANK N-VALUE 

ANCH 0.025 MAIN CHANNEL N-VALUE 
ANR 0.080 RIGHT OVERBANK N-VALUE 
RLKTH 2350. REACH LENGTH 

SEL 0.0130 ENERGY SLOPE 
ELMAX 2090.0 MAX. ELW. FOR STORAGWOUTPLOW CALCULATION 

CROSSSECXION DATA 



- LEW OVERBANK - + -- MAIN CHANNEL - + - RIGHT OVERBANK -. 
99 RY ELEVATION 2074.50 2074.00 2074.00 2072.00 2072.00 2077.00 2078.00 2090.00 
98RX DISTANCE 100.00 160.00 2lO.00 226.00 246.00 283.00 391.00 498.00 

COMPUTED STORAGE-OUTFWW-ELEVATION DATA 

STORAGE 0.00 1.39 3.54 10.45 19.17 28.24 38.94 53.62 68.99 84.80 
OUTFLOW 0.00 144.37 537.43 1394.75 2822.57 4741.80 7348.56 10711.53 14745.14 19379.30 

ELEVATION 2072.00 2072.95 2073.89 2074.84 2075.79 2076.74 2077.68 2078.63 2079.58 2080.53 

STORAGE 101.04 117.70 134.81 152.34 170.30 188.70 207.53 226.79 246.48 266.60 
OUTFLOW 24582.68 30334.55 36620.08 43428.23 50750.62 58580.82 66913.88 75745.97 85074.21 '34896.46 

ELEVATION 2081.47 2082.42 2083.37 2084.31 2085.26 2086.21 2087.16 2088.10 2089.05 2090.00 

HYDROGRAPH AT STATION RCH2 
FOR PLAN 2, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 9485. 3.87 891. 224. 179. 179 
(INCHES) 6.682 6.705 6.709 6.709 
(AC-Fo 442. 443. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-Fo (HR) 

48. 3.87 5. 1. 1. 1. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR ( F E W  W) 

2078.29 3.87 2073.27 2072.32 2072.26 2072.26 

CUMULATIVE AREA = I .24 SQ MI 

LO2 KP PLAN 3 FOR STATION RCHZ Route bmoh hydrograph downstream 

103 KO OUTPUT CONTROL VARIABLES 
PRNT 3 PRINTCONTROL 
PLOT 0 PKYI'CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

96 RS STORAGE ROUll?iG 
NSTPS 1 NUMBER OF SUBREACHES 
r n ~  STOR TYPE OF m u  C O N D ~ O N  

RSVRIC 0.00 INITIAL CONDIlTON 
X 0.00 WORKING R AND D COEFFICIENT 

97 RC NORMAL DEPTH CHANNEL 
ANL 0.080 LEFT OVERBANK N-VALUE 

ANCH 0.025 MAIN CHANNEL N-VALUE 
ANR 0.080 RIGHT OVERBANK N-VALUE 

RLNTH 2350. REACH LENGTH 
SEL 0.0130 ENERGY SWPE 

ELMAX 2090.0 MAX. ELEV. FOR STORAGWOUTFWW CALCULATION 



CROSS-SECTION DATA 
-- LEFT OVERBANK - + -- MAW CHANNEL- + -- RIGHT OVERBANK - 

99 RY ELEVATION 2074.50 2074.00 2074.00 2072.00 2072.00 2077.00 2078.00 2090.00 
98RX DISTANCE 100.00 160.00 210.00 226.00 246.00 283.00 391.00. 498.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.39 3.54 10.45 19.17 28.24 38.94 53.62 68.99 84.80 
OUTFLOW 0.00 144.37 537.43 1394.75 2822.57 4741.80 7348.56 10711.53 14745.14 19379.30 

ELEVATION 2072.00 2072.95 2073.89 2074.84 2075.79 2076.74 2077.68 2078.63 2079.58 2080.53 

STORAGE 101.04 117.70 134.81 152.34 170.30 188.70 207.53 226.79 246.48 266.60 
OUTFLOW 24582.68 30334.55 36620.08 43428.23 50750.62 58580.82 66913.88 75745.97 85074.21 94896.46 

ELEVATION 2081.47 2082.42 2083.37 2084.31 2085.26 2086.21 2087.16 2088.10 2089.05 2090.00 

HYDROGRAPH AT STATION RCHZ 
FOR PLAN 3, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 5433. 4.53 893. 224. 179. 179. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-W (HR) 

31. 4.53 6. 1. 1. 1. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR 0 (HR) 

2076.99 4.53 2073.32 2072.33 2072.27 2072.27 

CUMULATIVE AREA = 1.24 SQ MI 

104 KP PLAN 4 FOR STATION RCH2 Routa bruoh hydmgraph d o w ~ t m m  

105 KO OUTPUT CONTROL VARVgLES 
IPRNT 3 PRINT CONTROL 
PLOT 0 PLQT CONTROL 
QSCAL 0. HYDROGRAPH P m  SCALE 

HYDROGRAPH ROUTING DATA 

96 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OP I N W  CONDITION 

RSVRIC 0.00 INITIAL CONDITION 
X 0.00 WORKING RAND D COEPRClENT 

97 RC NORMAL DEPTH CHANNEL 
ANL 0.080 LEPT OVERBANK N-VALUE 

ANCH 0.U2.5 MAIN CHANNELN-VALUE 
ANR 0.080 RIGHT OVERBANK N-VALUE 

RLNTH 2350. REACH LENGTH 
SEL 0.0130 ENERGY SLOPE 

ELMAX 2090.0 MAX. BLEV. FOR STORAGWOUTPLOW CALCULATION 



CROSS-SECTION DATA 
-- LEFT OVERBANK -- + MAIN CHANNEL - + - RIGHT OVERBANK - 

99 RY ELEVATION 2074.50 2074.00 2074.00 2072.00 2072.00 2077.00 2078.00 2090.00 
98RX DISTANCE 100.00 160.00 210.00 226.00 246.00 283.00 391.00 498.00' 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.39 3.54 10.45 19.17 28.24 38.94 53.62 68.99 84.80 
OUTFLOW 0.00 144.37 537.43 1394.75 2822.57 4741.80 7348.56 10711.53 14745.14 19379.30 

ELEVATION 2072.00 2072.95 2073.89 2074.84 2075.79 2076.74 2077.68 2078.63 2079.58 2080.53 

STORAGE 101.04 117.70 134.81 152.34 170.30 188.70 207.53 226.79 246.48 266.60 
OUTFLOW 24582.68 30334.55 36620.08 43428.23 50750.62 58580.82 66913.88 75745.97 85074.21 94896.46 

ELEVATION 2081.47 2082.42 2083.37 2084.31 2085.26 2086.21 2087.16 2088.10 2089.05 2090.00 

I*. I** *.I I.. *** 

HYDROGRAPH AT STATION RCH2 
FOR PLAN 4, RATIO = 0.50 

PEAKFLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24HR 72-HR 29.97-HR (CPS) (HR) 

(CFS) 5206. 3.63 891. 224. 180. 180. 
(INCHES) 6.681 6.718 6.722 6.722 
(AC-rn  442. 444. 445. 445. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-IT) (HR) 

30. 3.63 6. 1. 1. 1. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEET) (HR) 

2076.90 3.63 2073.59 2072.41 2072.33 2072.32 

CUMULATIVE AREA = 1.24 SQ MI 

*I. .I. .*I I*. I.* ..I ..I *.. ..I ..* I.. .*I .** 1.1 1.. 1.1 1.1 I.. I*. *.I .** 11.1 .** *.I I*. .I. ... *** I.. *.* .I* .I. 

I*. 

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

I06 KK ATSP * Roue bruoh hydmgmph  IN ATSP Culvcr( Cmasing, Ponding AIU . * 

109 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINTCONTROL 
IPLOT 0 P r n  CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDRCGRAPH ROUTING DATA 

IlORS STORAGE ROUTING 
NSTPS I NUMBER OP SUBREACHES 
I N P  STOR TYPE OF MlTlAL. CONDITION 

RSVRlC 0.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFPICIENT 



I l l  SA AREA 0.0 0.1 3.1 9.2 15.2 40.0 

112SE ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

113SQ DISCHARGE 0. 10. 200. 340. 430. 24000 

COMPUTED STORAGEELEVATION DATA 

STORAGE 0.00 0.10 2.65 14.41 38.56 171.66 
ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

HYDROGRAPH AT STATION ATSF 
PLAN 1, RATIO = 0.50 

.**...*I****** **C....**,***I******...**I*.****I************.***********....*...*.*.*******...*.***.**********.**~**. 

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

DA MON HRMN ORD OUTFLOW STORAGE STAGE* DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN 
ORD OUTFLOW STORAGE STAGE " I 

I 0000 1 0. 0.0 2061.5 * 1 1000301 1. 0.0 2061.7* I 2000601 I. 0.0 2061.7 
I 0002 2 0. 0.0 2061.5 * 1 1002302 1. 0.0 2061.7 I 2002602 1. 0.0 2061.7 
I 0004 3 0. 0.0 2061.5 * 1 1W303 1. 0.0 2061.7 1 2004603 I. 0.0 2061.7 
I MM6 4 0. 0.0 2061.5* 1 1006304 1. 0.0 2061.7' L 2006604 1. 0.0 2061.7 
l OOO8 5 0. 0.0 2061.5 * 1 I008 305 1. 0.0 2061.7 * I 2008605 1. 0.0 2061.7 
I 0010 6 0. 0.0 2061.5 * 1 1010306 1. 0.0 2061.7 * 1 2010606 1. 0.0 2061.7 
I 0012 7 0. 0.0 2061.5 1 lOl2307 1. 0.0 2061.7. 1 2012607 1. 0.0 2061.7 
1 0014 8 0. 0.0 2061.5 1 1014308 1. 0.0 2061.7 * I 2014608 1. 0.0 2061.7 
1 0016 9 0. 0.0 2061.5 * 1 1016309 1. 0.0 2061.7' 1 2016 609 I. 0.0 2061.7 
1 0018 I0 0. 0.0 2061.5 1 I018310 I. 0.0 2061.7. 1 2018610 1. 0.0 2061.7 
1 0020 11 0. 0.02061.5. 1 I020311 1. 0.02061.7. 1 2020611 1. 0.02061.7 
1 0022 12 0. 0.0 2061.5 1 1022312 1. 0.0 2061.7' 1 2022612 1. 0.0 2061.7 
1 0024 13 0. 0.02061.5* 1 1024313 1. 0.02061.7' 1 2024613 I. 0.02061.7 
1 0026 14 0. 0.0 2061.5 * 1 1026314 1. 0.0 2061.7. 1 2026614 1. 0.0 2061.7 
1 0028 15 0. 0.02061.5* I 1028315 I. 0.02061.7' 1 2028615 1. 0.02061.7 
1 0030 16 0. 0.0 2061.5 1 1030316 I. 0.0 2061.7' 1 2030616 1. 0.0 2061.7 
1 0032 17 0. 0.0 2061.5 * 1 1032317 1. 0.0 2061.7. 1 2032617 1. 0.0 2061.7 
1 0034 18 0. 0.0 2061.5 1 1034318 1. 0.0 2061.7. 1 2034618 1. 0.0 2061.7 
1 0036 19 0. 0.0 2061.5 * 1 I036319 1. 0.0 2061.7. 1 2036619 1. 0.0 2061.7 
1 0038 20 0. 0.0 2061.5 * 1 1038 320 1. 0.0 2061.7 * 1 2038 620 1. 0.0 2061.7 
1 0040 21 0. 0.0 2061.5 1 I040321 I. 0.0 2061.7. 1 2040621 1. 0.0 2061.7 
1 W 2 2 2  0. 0.02061.6*1 1042322 1. 0.02061.7'1 2042622 1. 0.02061.7 
1 0044 23 0. 0.0 2061.6. 1 1044323 1. 0.0 2061.7. 1 2044623 1. 0.0 2061.7 
I W46 24 0. 0.0 U)61.6* 1 1046324 1. 0.0 2061.7* 1 2046624 1. 0.0 2061.7 
I W48 25 0. 0.0 2061.6* 1 1048325 1. 0.0 2061.7' 1 2048625 1. 0.0 2061.7 
I 0050 26 0. 0.0 2061.6* I 1050326 1. 0.0 2061.7. 1 2050626 I. 0.0 2061.7 
1 0052 27 1. 0.0 2061.6. 1 1052327 1. 0.0 2061.7. 1 2052627 1. 0.0 2061.7 
1 0054 28 1. 0.0 2061.7. 1 1054328 1. 0.0 2061.7. 1 2054628 I. 0.0 2061.7 
1 0056 29 1. 0.0 2061.7. 1 1056329 1. 0.0 2061.7. 1 2056629 I. 0.0 2061.7 
I 0058 30 I. 0.0 2061.7 I I058330 1. 0.0 2061.7 * 1 2058 630 1. 0.0 2061.7 
I 0100 31 1. 0.0 2061.7' 1 1100331 1. 0.0 2061.7. 1 2100631 1. 0.0 2061.7 
1 0102 32 I. 0.0 2061.8' 1 1102332 1. 0.0 2061.7. 1 2102632 1. 0.0 2061.7 
1 010433 1. 0.02061.8* 1 1104333 1. 0.02061.7* I 2104633 I. 0.02061.7 
I 0106 34 I. 0.0 2061.8 1 1106334 1. 0.0 2061.7. 1 2106634 1. 0.0 2061.7 
I 0108 35 1. 0.0 2061.8' 1 I108335 1. 0.0 2061.7. 1 2108635 1. 0.0 2061.7 
1 0110 36 2. 0.0 2061.9. 1 1110336 1. 0.0 2061.7. 1 2110636 1. 0.0 2061.7 
I 0112 37 2. 0.0 2061.9 * I 1112337 1. 0.0 2061.7* I 2112637 1. 0.0 2061.7 
I 011438 2. 0.02061.9*1 1114338 1. 0.02061.7.1 2114638 1. 0.02061.7 
1 0116 39 2. 0.0 2062.0' 1 1116339 1. 0.0 2061.7* 1 2116639 1. 0.0 2061.7 
1 Oll840 2. O.O2062.O81 1118340 1. 0.02061.7*1 2118640 1. 0.02061.7 











PEAK FLOW TIME MAXIMW AVERAGE FLOW 
6-HR' 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 9290. 3.93 891. 223. 179. 179. 
(INCHES) 6.678 6.701 6.705 6.705 
( A 0  442. 443. 443. 443. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-FI) (HR) 

89. 3.93 21. 5. 4. 4. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEW (HR) 

2071.88 3.93 2067.29 2063.14 2062.84 2062.82 

CUMULATIVE AREA = 1.24 SQ MI 

114 KP PLAN 2 FOR STATION ATSF Route breach hydrograph thru ATSF Culven Crossing, Ponding Ares 

115 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINTCONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

110RS STORAGE ROUTING 
NSTPS I NUMBER OF SUBREACHES 
ITYP S M R  TYPE OF INIlUL CONDiTlON 

RSVRlC 0.00 INITIAL CONDITNIN 
X 0.00 WORKING R AND D COEFFICIENT 

I l l  SA AREA 0.0 0.1 3.1 9.2 15.2 40.0 

112SE ELEVATION 2061.50 2064.00 2066.00 2068.M) 2070.00 2075.00 

113SQ DISCHARGE 0. 10. 200. 340. 430. 24WO 

COMPUTED STORAGE.ELEVATION DATA 

STORAGE 0.00 0.10 2.65 14.41 38.56 171.66 
ELEVATION 2061.50 2064.M) 2066.00 2068.00 2070.00 2075.00 

HYDROGRAPH AT STATION ATSF 
FOR PLAN 2, R A n o  = 0.50 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 8036. 3.97 891. 224. 179. 179. 
(INCHES) 6.682 6.705 6.709 6.709 
(AC-pD 442. 443. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-IT) (HR) 



PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEET) O(R) 

CUMULATNE AREA = 1.24 SQ MI 

116 KP PLAN 3 FOR STATION ATSF Route bmch hydrograph thm ATSP Culvcn Crossing, Ponding Atea 

117KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

ILORS STORAGE ROUTING 
NSTPS 1 NUMBEROP SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDIITON 

RSVRlC 0.00 INKIAL CONDlTlON 
X 0.00 WORKING RAND D COEFFICIENT 

I l l  SA AREA 0.0 0.1 3.1 9.2 15.2 40.0 

112 SE ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

113 SQ DISCHARGE 0. 10. 200. 340. 430. 2 W .  

COMPUTED STORAGEELEVATION DATA 

STORAGE 0.00 0.10 2.65 14.41 38.56 171.66 
ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

**. I.. *.I **. *.. 

HYDROGRAPH AT STATION ATSF 
FOR PLAN 3, RATIO = 0.50 

PEAKFLOW TIME MAXIMUM AVERAGE FLOW 
a-HR 24-HR n-HR 29.97-HR (CPS) GIR) 

(CFS) 5287. 4.57 893. 2%. 179. 179. 
(INCH=) 6.695 6.709 6.711 6.711 
(AC-FrJ 443. 444. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-FI7 @R) 

66. 4.57 21. 5. 4. 4. 

PEAKSTAGE TIME MAXlMUM AVERAGE STAGE 

CUMULATNE AREA = 1.24 SQ MI 

I*. .I* .*. *.I *.* *** .I. ..* *.. *.. ..* ..* *.. *.* I*. *I* *.* 



118 KP ' PLAN 4 FOR STATION ATSF Route breech hydmgraph thru ATSF Culvert Cmssing, Ponding AM 

119 KO O W P W  CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROWING DATA 

IIORS STORAGE ROWING 
NSTPS 1 NUMBER OF SUBREACHES 
KYP STOR TYPE OF INITIAL CONDITION 

RSVRIC 0.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

I11 SA AREA 0.0 0.1 3.1 9.2 15.2 40.0 

112SE ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

I13 SQ DISCHARGE 0. 10. 200. 340. 430. 2- 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 0.10 2.65 14.41 38.56 171.66 
ELEVATION 2061.50 2064.00 2066.00 2068.00 2070.00 2075.00 

HYDROGRAPH AT STATION ATSF 
FOR PLAN 4, RATIO = 0.50 

PEAKFLQW TIME MAXMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 4980. 3.73 890. 224. 180. 180 
(INCHES) 6.673 6.718 6.722 6.722 
(AC-ITj 441. 444. 445. 445. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-ITj (HR) 

64. 3.73 24. 6. 5. 5. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR ( F E W  (HR) 

2070.97 3.73 2067.94 2063.38 2063.03 2063.01 

CUMULATNE AREA = 1.24 SQ MI 

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

120 KK RCH4 * Route breach hydrograph downstream 
* 

I23 KO OUTPUT CONTROL VARIABLES 
IPRNT I PRINT CONTROL 
PLOT 0 PLOT CONTROL 



QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

124 RS STORAGE ROUTING 
NSTPS k NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC 0.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

125 RC NORMAL DEPTH CHANNEL 
ANL 0.050 LEFT OVERBANK N-VALUE 

ANCH 0.030 MAIN CHANNEL N-VALUE 
ANR 0.050 RIGHT OVERBANK N-VALUE 
RLNTH 700. REACH LENGTH 

SEL 0.0150 ENERGY SLOPE 
ELMAX 0.0 MAX. ELEV. FOR STORAGWOUTFLOW CALCULATION 

CROSSSECTION DATA 
- LEm OVERBANK - + -- MAIN CHANNEL - + - RUGHT OVERBANK - 

127RY ELEVATION 2062.30 2060.00 2058.00 2058.00 2058.00 2058.50 2062.00 2070.00 
126RX DISTANCE 0.00 191.00 273.00 310.00 321.00 387.00 728.00 735.00 

COMPUTED STORAGEOUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.04 3.03 5 9  9.77 14.79 20.96 28.14 35.54 42.94 
OUTFLOW 0.00 223.27 978.02 2293.39 4209.06 6891.50 10448.70 15286.25 21487.19 28581.83 

ELEVATION 2058.00 2058.63 2059.26 2059.89 2060.53 2061.16 2061.79 2062.42 2063.05 2063.68 

STORAGE 50.35 57.76 65.18 72.60 80.03 87.46 94.90 102.35 109.80 117.26 
OUTFLOW 36513.64 45238.42 54720.14 64928.60 75837.95 87425.64 99671.79 112558.63 126070.16 140191.89 

ELEVATION 2064.32 2064.95 2065.58 2066.21 2066.84 2067.47 2068.11 2068.74 2069.37 2070.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE POR OUTFLOWS BarWEEN 15286. TO 
140192. 

THE ROLIZD HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK 
WPLOWS. 

THIS CAN BE CORRtiCIW) BY DECREASING THE TlMB -VAL OR INCREASING STORAGE (USE A LONGER 
REACH.) 

HYDROGRAPH AT STATION RCH4 
PLAN I, RATIO = 0.50 

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

.**.*.*..*.*..* 
I 

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DAMON HRMN 
ORD OUTFLOW STORAGE STAGE . . 

I 0000 I 0. 0.0 2058.0 1 1000301 1. 0.0 2058.0 * I 2000 601 1. 0.0 2058.0 
I OOOZ 2 0. 0.0 2058.0' 1 1002302 1. 0.0 2058.0' I 2002602 1. 0.0 2058.0 
1 0004 3 0. 0.0 2058.0* 1 1004303 1. 0.0 2058.0' 1 2004603 1. 0.0 2058.0 
1 0006 4 0. 0.0 2058.0 1 I006 304 1. 0.0 2058.0 1 2006 604 I. 0.0 2058.0 
1 0008 5 0. 0.0 2058.0 * 1 I008 305 1. 0.0 2058.0 1 2008 605 I. 0.0 2058.0 
1 0010 6 0. 0.0 2058.0' 1 1010306 1. 0.0 2058.0* 1 2 0 1 0 6 ~  1. 0.0 2058.0 
I 0012 7 0. 0.0 2058.0. 1 1012307 1. 0.0 2058.0' 1 2012607 1. 0.0 2058.0 
1 0014 8 0. 0.0 2058.0* 1 1014308 1. 0.0 2058.0' 1 2014608 1. 0.0 2058.0 
1 0016 9 0. 0.0 2058.0* 1 1016309 1. 0.0 2058.0* 1 2016609 1. 0.0 2058.0 
1 0018 I0 0. 0.0 2058.0 * I 1018310 1. 0.0 2058.0* 1 2018610 1. 0.0 2058.0 











PEAKFLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) WR) 

(CPS) 9131. 3.93 891. 7.23. 179. 179. 
(INCHES) 6.678 6.701 6.705 6.705 
(AC-FTJ 442. 443. 443. 443. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-FI) (HR) 

19. 3.93 2.  1. 0. 0. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR n m  29.97-HR (FEW (HR) 

2061.56 3.93 2058.79 2058.20 2058.16 2358.16 

CUMULATlVE AREA = 1.24 SQ MI 

128 KP PLAN 2 FOR STATION RCH4 Route bnaoh hydrograph dawnstnam 

I29 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

124 RS STORAGE ROUTING 
NSTPS I NUMBER OF SUBREACHES 



ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC 0.00 INITIAL CONDITION 

X 0.00 WORKING R AND D COEFFICIENT 

125 RC NORMAL DEPTH CHANNEL 
ANL O.05D LEFT OVEREANK N-VALUE 

ANCH 0.030 MAIN CHANNEL N-VALUE 
AM 0.050 RIGHT OVERBANK N-VALUE 

RLNTH 700. REACH LENGTH 
SEL 0.0150 ENERGY SLOPE 

ELMAX 2070.0 MAX. ELEV. FOR STORAGWOUTFLOW CALCULATION 

CROSSSECTION DATA 
- LEFT OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

127 RY ELEVATION 2062.30 2060.00 2058.00 2058.00 2058.00 2058.50 2062.00 2070.00 
126RX DISTANCE 0.00 191.00 273.00 310.00 321.00 387.00 728.00 735.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.04 3.03 5.91 9.77 14.79 20.96 28.14 35.54 42.94 
OUTFLOW 0.00 223.27 978.02 2293.39 4209.06 6891.50 10448.70 15286.25 21487.19 28581.83 

ELEVATION 2058.00 2058.63 2059.26 2059.89 2060.53 2061.16 2061.79 2062.42 2063.05 2063.68 

STORAGE 50.35 57.76 65.18 72.60 80.03 87.46 94.90 102.35 109.80 117.26 
OUTFLOW 36513.64 45238.42 54720.14 64928.60 75837.95 87425.64 99671.79 112558.63 126070.16 140191.89 

ELEVATION 2064.32 2064.95 2065.58 2066.21 2066.84 2067.47 2068.11 2068.74 2069.37 2070.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 15286. TO 
140192. 

THE ROUTED HYDROGRAPH SHOULD BE W I N E D  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 RCH4 
FOR PLAN 2, RATIO = 0.50 

PEAK FLOW TIME MAXIMUM AVUULGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 7940. 4.00 891. 224. 179. 179. 
(INCHES) 6.682 6.705 6.709 6.708 
(AC-FT) 442. 443. 444. 444. 

PEAKSTORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 'IZHR 29.97-HR (AC-FT) (HR) 

17. 4.00 2. 1. 0. 0. 

PEAKSTAGE TME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEET) (HR) 

2061.34 4.00 2058.79 2058.20 2058.16 2058.16 

CUMULATIVE AREA = 1 .?4 SQ MI 

.*I I.. I*. I.. I.* *I* *I. *.. **I .I. .I. I*. **I *.I .*I I*. I.* 

130 KP PLAN 3 FOR STATION RCH4 Route breach hydmgmph dorvnstrcam 

I31 KO OUTPUT CONTROL VARIABLES 



IPRNT 3 PRINT CONTROL 
[PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

124 RS STORAGE ROUTING 
NSTPS I NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC 0.00 INITIAL CONDmON 
X 0.00 WORKING R AND D COEFFICEN? 

125 RC NORMAL DEPTH CHANNEL 
ANL 0.050 LEFT OVERBANK N-VALUE 

ANCH 0.030 MAIN CHANNEL N-VALUE 
ANR 0.050 RIGHT OVERBANK N-VALUE 

RLNTH 700. REACH LENGTH - - 

SEL 0.0150 ENERGY SU>PE 
ELMAX 2070.0 MAX. ELEV. FOR STORAGWOUTFLOW CALCULATION 

CROSS-SECTION DATA 
- LEFT OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK -. 

127 RY ELEVATION 2062.30 2060.00 2058.00 2058.00 2058.00 2058.50 2062.00 2070.00 
126RX DISTANCE 0.00 191.00 273.00 310.00 321.00 387.00 728.00 735.00 

COMPUTED STORAGEOUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.04 3.03 5.91 9.77 14.79 20.96 28.14 35.54 42.94 
OUTPLOW 0.00 223.27 978.02 2293.39 4209.06 6891.50 10448.70 15286.25 21487.19 28581.83 

ELEVATION 2058.00 2058.63 2059.26 2059.89 2060.53 2061.16 2061.79 2062.42 2063.05 2063.68 

STORAGE 50.35 57.76 65.18 72.60 80.03 87.46 94.90 102.35 109.80 117.26 
OUTFLOW 36513.64 45238.42 54720.14 64928.60 75837.95 87425.64 99671.79 112558.63 126070.16 140191.89 

ELEVATION 2064.32 2064.95 2065.58 2066.21 2066.84 2067.47 2068.11 2068.74 2069.37 2070.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BEIWEEN 15286. TO 
140192. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK 
INFWWS. 

THIS CAN BE C O W E D  BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER 
REACH.) 

HYDROGRAPH AT STATION RCH4 
FOR PLAN 3. RATIO - 0.50 

PEAKFLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 5264. 4.60 893. 224. 179. I79 
(INCHES) 6.695 6.709 6.711 6.711 
(AC-FT) 443. 444. 444. 444. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-IT) (HR) 

12. 4.60 2. 1. 0. 0. 

PEAKSTAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 29.97-HR (FEW (HR) 

2060.77 4.60 2058.81 2058.20 2058.16 2058.16 

CUMULATIVE AREA = 1.24 SQ MI 



132 KP PLAN 4 FOR STATION RCH4 Route breach hydmgrsph dawnstream 

133 KO OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

124 RS STORAGE ROUTING 
NSTPS 1 NUMBER OP SUBREACHES 
ITYP STOR TYPE OP INITIAL CONDITION 

RSVRlC 0.00 INITIAL CONDITION 
X 0.00 WORKING RAND D COEPFICIENT 

I25 RC NORMAL DEPTH CHANNEL 
ANL 0.050 LEiT OVERBANK N-VALUE 

ANCH 0.030 MAIN CHANNEL N-VALUE 
ANR 0.050 RIGHT OVERBANK N-VALUE 

RLNTH 700. REACH LENGTH 
SEL 0.0150 ENERGY SLOPE 

ELMAX 2070.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
- LEFT OVERBANK - + - MAIN CHANNEL - + - RIGHT OVERBANK - 

127RY ELEVATION 2062.30 2060.00 2058.00 2058.00 2058.00 2058.50 2062.00 2070.00 
126RX DISTANCE 0.00 191.00 273.00 310.00 321.00 387.00 728.00 735.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 0.00 1.04 3.03 5.91 9.77 14.79 20.96 28.14 35.54 42.94 
OUTFLQW 0.00 223.27 978.02 2293.39 4209.06 6891.50 10448.70 15286.25 21487.19 28581.83 

ELEVATION 2058.00 2058.63 2059.26 2059.89 2060.53 2061.16 2061.79 2062.42 2063.05 2063.68 

STORAGE 50.35 57.76 65.18 72.60 80.03 87.46 94.90 102.35 109.80 117.26 
OUTFLOW 36513.64 45238.42 54720.14 64928.60 75837.95 87425.64 99671.79 112558.63 126070.16 140191.89 

ELEVATION 2064.32 2064.95 2065.58 2066.21 2066.84 2067.47 2068.11 2068.74 2069.37 2070.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLQWS BETWEEN 15286. TO 
140192. 

THEROUTED HYDROORAPH SHOULD BE W E D  FOR OSCILLATIONS OR OUTPLOWS GREATER THAN PEAK 
INFLOWS. 

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

HYDROGRAPH AT STATION RCH4 
FOR PLAN 4, RATIO = 0.50 

PEAKFLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 29.97-HR (CFS) (HR) 

(CFS) 4959. 3.77 890. 224. 180. 180 
(UiCHES) 6.672 6.718 6.722 6.722 
(AC-FT) 441. 444. 445. 445. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 29.97-HR (AC-FT) (HR) 



PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

I 6-HR 24-HR 72-HR 29.97-HR (FEW (HR) 
2060.70 3.77 2058.92 2058.23 2058.19 2058.19 

CUMULATIVE AREA = 1.24 SQ MI 



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

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO FLOWS 
OPERATION STATION AREA PLAN RATIO I 

0.50 

HYDROGRAPH AT SACUO 
TIME 

2 FLOW 
TIME 

3 FLOW 
TIME 

4 FLOW 
TIME 

HYDROGRAPH AT SAC235 
TIME 

2 FLOW 
TIME 

3 FLOW 
TIME 

4 FLOW 
TIME 

2 COMBINED AT ADD 
TIME 

2 FLOW 
TIME 

3 FLQW 
TIME 

4 FLOW 
TIME 

0.72 1 FLOW 3312. 
3.47 
3312. 

3.47 

0.38 1 FLOW 1545. 
3.47 
1545. 

3.47 
1545. 

3.47 

1.10 1 FLOW 4856. 
3.47 
4856. 

3.47 
4856. 
3.47 
4856. 

3.47 

ROUTED TO ROUTE 1.10 1 FLOW 4753. 
TIME 3.53 

2 FLOW 4753. 
TIME 3.53 

3 PLOW 4753 
TIME 3.53 

4 FLQW 4753 
TIME 3.53 

** PEAK STAGES IN FEET ** 
1 STAGE 15.50 

TIME 3.53 
2 STAGE 15.50 

TIME 3.53 
3 STAGE 15.50 

TIME 3.53 
4 STAGE 15.50 

TIME 3.53 

HYDROGRAPH AT CAS240 
TIME 

2 PLOW 
TIME 

3 FLOW 
TIME 

4 FLOW 
TIME 

0.14 1 FLOW 895. 
3.33 

895. 
3.33 

895. 
3.33 

895. 
3.33 



2 COMBINED AT 

ROWED TO 

ROWED TO 

ADD 1.24 1 FLOW 5411 
TIME 3.50 

2 FLOW 5411. 
TIME 3.50 

3 FLOW 5411. 
TIME 3.50 

4 FLOW 5411. 
TIME 3.50 

DAMOUT 1.24 1 FLOW 15331. 
TIME 3.77 

2 FLOW 11424. 
TIME 3.80 

3 FLOW 5536. 
TIME 4.43 

4 FLOW 5389. 
TIME 3.53 

** PEAK STAGES IN FEET '* 
I STAGE 2158.37 

TIME 3.66 
2 STAGE 2158.60 

TIME 3.67 
3 STAGE 2160.03 

TIME 3.82 
4 STAGE 2137.60 

TIME 3.53 

RCHl 1.24 1 FLOW 14176 
TIME 3.80 

2 FLOW 10645. 
TIME 3.83 

3 FLOW 5502. 
TIME 4.47 

4 FLOW 5334. 
TlME 3.57 

** PEAK STAGES IN FEET ** 
1 STAGE 2112.04 

TIME 3.80 
2 STAGE 2111.34 

TIME 3.83 
3 STAGE 2110.03 

TIME 4.47 
4 STAGE 2109.99 

TIME 3.57 

ROUTED TO RCH2 1.24 1 FLOW 11864. 
TIME 3.83 

2 FLOW 9485. 
TIME 3.87 

3 FLOW 5433. 
TIME 4.53 

4 FLOW 5206. 
TIME 3.63 

** PEAK STAGES IN FEET ** 
I STAGE 2078.90 

TIME 3.83 
2 STAGE 2078.29 

TIME 3.87 
3 STAGE 2076.99 

TIME 4.53 
4 STAGE 2076.90 

TlME 3.63 



ROUTED TO ATSF 1.24 1 FLOW 9290 
TIME 3.93 

2 FLOW 8036. 
TIME 3.97 

3 FLOW 5287. 
TIME 4.57 

4 FLOW 4980. 
TIME 3.73 

** PEAK STAGES IN FEET ** 
1 STAGE 2071.88 

TIME 3.93 
2 STAGE 2071.61 

TIME 3.97 
3 STAGE 2071.03 

TIME 4.57 
4 STAGE 2070.97 

TIME 3.73 

ROUTED TO RCH4 1.24 1 FLOW 9131 
TIME 3.93 

2 FLQW 7940. 
TIME 4.00 

3 FLOW 5264. 
TIME 4.60 

4 FLOW 4959. 
TIME 3.77 

** PEAK STAGES IN FEET ** 
1 STAGE 2061.56 

TIME 3.93 
2 STAGE 2061.34 

TIME 4.00 
3 STAGE 2060.77 

TIME 4.60 
4 STAGE 2060.70 

TIME 3.77 



SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION DAMOUT 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN I ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 2134.00 2163.50 2163.50 
STORAGE 0. 247. 247. 
OUTFLQW 0. 7636. 7636. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIMEOF 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVERTOP MAX OUTFLQW FAILURE 

PMF W.S.ELEV OVERDAM AC-FI CFS HOURS HOURS HOURS 

0.50 2158.37 0.00 181. 16423. 0.00 3.78 3.53 

PLAN 2 ............... INII'IAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 2134.00 2163.50 2163.50 
STORAGE 0. 247. 247. 
OUTFLOW 0. 7636. 7636. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIMEOF TIMEOF 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVERTOP MAX OUTFLOW FAILURE 

PMF W.S.ELEV OVERDAM AC-FI CFS HOURS HOURS HOURS 

0.50 2158.60 0.00 184. 12217. 0.00 3.79 3.53 

PLAN 3 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 2134.00 2163.50 2163.50 
STORAGE 0. 247. 247. 
OUTFLQW 0. 7636. 7636. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TJMEOF TIMEOP 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVERTOP MAX OUTFLOW FAILURE 

PMF W.S.ELEV OVERDAM AC-rn CFS HOURS HOURS HOURS 

0.50 2160.03 0.00 201. 5545. 0.00 4.45 3.53 

PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 2134.00 2163.50 2163.50 
STORAGE 0. 247. 247. 
OUTFLOW 0. 7636. 7636. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIMEOF TIMEOF 

OF RESERVOIR DEPTH STORAGE OUTFLOW OVERTOP MAX OUTFLOW FAILURE 

PMF W.S.ELEV OVERDAM AC-PT CFS HOURS HOURS HOURS 

0.50 2137.60 0.00 9. 5389. 0.00 3.53 0.30 



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

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



CAS-ATSF 
VERSION 3 
09-26- 1994 

0.000 1000.000. 100.000 1.000 
2. 1. 
100.0000 2061.5000 154.0000 2060.8000 0.0000 0.0000 
100.0000 2061.5000 154.0000 2060.8000 

2061.5000 2060.8000 54.0045 0.0130 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 . 1 . 0 . 1 . 1 . 0 . 0 . 0 .  
8.0000 6.0000 0.0120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 

N 
N 

0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 
0.00000000 0.00000000 0.00000000 

4 
CAS-ATSF 

0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
0.000 2058.000 0.000 0.000 0.000 

100.000 2058.452 3.573 0.423 0.937 
200.000 2058.642 4.515 0.601 0.993 
300.000 2058.787 5.170 0.736 1.027 
400.000 2058.908 5.690 0.850 1.052 
500.000 2059.014 6.125 0.949 1.072 
600.000 2059.110 6.505 1.039 1.088 
700.000 2059.196 6.835 1.119 1.101 





CAS-ATSF 
09-26- 1994 

0.00 
40000.00 

0.0150 
2 
4. 
5. 
8. 

2070.00 
2063.50 
2060.00 
2058.00 
2058.00 
2058.50 
2062.00 
2070.00 

0.00 
0.01 

191.00 
273.00 
321.00 
387.00 
728.00 
735.00 

0.050000 
0.030000 
0.050000 



CAS-ATSF 
09-26-1994 
2061.5 0 
2072.352 4000 , 

2073.193 8000 
2073.796 12000 
2074.287 16000 
2074.709 20000 
2075.084 24000 
2075.425 28000 
2075.739 32000 
2076.032 36000 
2076.311 40000 

Y 
1 
2061.5 0 0 0 
0 1 
2072.352 4000 595.8599 

3396.602 13 
2073.193 8000 634.9044 

7358.281 3 
2073.796 12000 661.3425 

11313.99 3 
2074.287 16000 682.1656 

15288.4 3 
2074.709 20000 699.4107 

19270.32 3 
2075.084 24000 714.4343 

23256.97 3 
2075.425 28000 727.6709 

27250.5 3 
2075.739 32000 739.7468 

31242.6 3 
2076.032 36000 750.8567 

35244.58 3 
2076.311 40000 761.1248 

39232.54 3 
2061.5 0 0 0 
2072.352 -1.953125E-03 
2073.193 -1.220703E-03 
2073.796 -3.173828E-03 
2074.287 -3.173828E-03 
2074.709 -2.685547E-03 
2075.084 -2.441406E-03 
2075.425 - 1.708984E-03 
2075.739 -1.220703E-03 





* FINAL 112 PMF RUN FINALHPM.HC1 
00 1 
* Dam Breach Scenarios 9/94 

'DIAGRAM 

ID Casandro Wash Detention Dam CH2M Hill 
ID HEC-1, revised dam location and basin grading 
* 112 PMF Run - routed 

JR FLOW .5 JR 043 

KKSAC230 KK 045 
KM SUB-BASIN SAC230 KM 046 
KM 6-HOUR RAINFALL, PATTERN NO. 1.53 WAS USED TO FIND TC & R FOR THIS 
BASIN KM 046 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .985 
KM 046 
KM BASIN FROM WICKENBERG ADMS KM 

046 
BA .720 BA 008 
IN 15 IN 038 
PB 15 PB 069 
KM THE FOLLOWING PI RECORD USES A 6-HOUR STORM - HMR#5 DISTRIBUTION 

KM 046 
PI 0.075 0.075 0.075 0.075 0.125 0.125 0.125 0.125 0.4 0.4PI 073 



KKSAC235 KK 045 
KM SUB-BASIN sac235 KM 046 
KM 6-HOUR RAINFALL, PATTERN NO. 1.53 WAS USED TO FIND TC & R FOR THIS 
BASIN KM 046 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .985 
KM 046 
KM BASIN FROM WICKENBERG ADMS KM 

046 
BA .380 B A 008 
LG .I00 .230 6.200 .I50 36.000 LG 052 
UC .450 .461 UC 111 
UA 0 5 16 30 65 77 84 90 94 97UA 110 
UA 100 U A 110 
* * 001 

KK ADD KK 045 

KM ADD SAC230 & SAC235 KM 046 

KK ROUTE KK 045 

KM ROUTE COMBINED HYDROGRAPH TO DAM LOCATION 
KM 046 

RS 1 FLOW -1 RS 092 

KKCAS240 KK 045 
KM SUB-BASIN cas240 KM 046 
KM 6-HOUR RAINFALL, PATTERN NO. 1.53 WAS USED TO FIND TC & R FOR THIS 
BASIN KM 046 



KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .985 
KM 046 
KM BASIN MODIFIED FROM WICKENBERG ADMS TO REFLECT DAM LOCATION 

KM , 046 
BA .I40 B A 008 
LG .I00 .210 6.400 ,140 21.000 LG 052 
UC .258 .232 UC 111 
UA 0 5 16 30 65 77 84 90 94 97UA 110 
UA 100 U A 110 
* * 001 

KK ADD KK 045 

KM ADD ROUTED HYDROGRAPH TO CAS240 ISM 
046 

HC 2 HC 030 

KKDAMOUT KK 045 

KM Route Hydrograph Through Dam. KM 046 



KP 3 KF' 048 

KK RCHl Route breach hydrograph downstream KK 045 

KM Reach 1, Dam to dls Cucuracha St. - Confined Floodplain KM 
046 
KP 1 KP 048 



KK RCH2 Route breach hydrograph downstream KK 045 

KM Reach 1, Dls Cucuracha St. to ATSF Railroad Crossing - Broad Floodplain KM 
046 

K P 1  KP 048 

KK ATSFRoute breach hydrograph thru ATSF Culvert Crossing, Ponding Area KK 
045 

KM Rating Curve for outlet from HY-8, "CAS-ATSF.INPW KM 



KK RCH4 Route breach hydrograph downstream KK 045 

KM Reach 1,  ATSF Railroad Crossing to Sols Wash Confluence - Broad Floodplain KM 
046 

KP 1 KP 048 





HECI SIN: 0134300922 HMVsrsion: 6.33 Dam File: dambrk.hcl 

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

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
* 

* MAY 1991 
VERSION 4.0.1E . 

* * 
RUN DATE 09/27/1994 TIME 09:54:49 ......................................... 

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

* * . U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER * . 609 SECOND STREET * 
* DAVIS. CALIFORNIA 95616 * 

* (916) 756-1104 
* ....................................... 

X XXXXXXXXXXXXX X 
X X X  X X  XX 
X X X  X X 

........................................... ........................................... ... ... ... ... 
::: Full Micmompumr lmplcmenmtion ::: ... ... ... ... by ... ... Hacstad Methods, Inc. ::: ... ... ... ... ........................................... ........................................... 

37 Brookside Road *Waterbury, Connecticut 06708 * (203) 755-1666 

THIS PROGRAM REPLACES ALL PREVIOUS VWSIONS OF HEC-I KNOWN AS HECl (IAN TJ), HECIGS, HECIDB, AND 
HECIKW. 

THE DEFINITIONSOP VARIABLES - R W -  AND -RTlOR- HAVE CHANGEDFROM THOSE USED WlTH THE 1973-STYLE 
INPUT STRUauRE.  

THE DEFINITION OF -AMSKK- ON RMCARD WAS CHANGED WITH REVISIONS DATBD 28 SEP 81. THIS IS THE 
FORTRAN77 VERSION 

NEWOPTIONS: D A M B R E A K O ~ W S U B M W G B N C B ,  SNGLBBVENTDAMAGECALCULATION, DSS:WRlTESTAGB 
FREQUENCY, 

DSS:READ TIME SERlES AT DESIRED CALCULATION -VAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KlNEMATIC WAVE: NEW FINITE DIFFERENCE ALGORlTHM 



LINE 

H E - I  INPUT PAGE 1 

* FINAL 112 PMF RUN FINALHPM.HC1 
* Dam Bmsch'Scenarios 9/94 

*DIAGRAM 
* 
ID Casandm Wash Detention Dam CH2M Hill 
ID HEC-I, revised dam loeation and basin grading 

112 PMF Run - muted 
* 
IT 2 ,  900 
1 0  5 
JP % 

KK SAC230 
KM SUB-BASIN SAC230 
KM 6-HOUR RAINPALL, PATTERN NO. 1.53 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,985 
KM BASIN FROM WICKENBERG ADMS 
BA 
IN 
PB 15.) 
KM THE FOLLOWING PI RECORD USES A 6-HOUR STORM - -5 DISTRIBUTION 
PI 0.075 0.075 0.075 0.075 0.125 0.125 0.125 0.125 0.4 0.4 
PI 0.4 0.4 8.4 1.7 0.7 0.7 0.2 0.2 0.2 0.2 
PI 0.075 0.075 0.075 0.- - 
LG ,100 ,250 5.200 ,240 35.000 
UC ,446 ,367 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK SAC235 
KM SUBBASIN sac235 
KM 6-HOUR RAINFALL, PATTERN NO. 1.53 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .985 

FROM WICKENSERG ADMS 

,230 6.200 ,150 36.000 

Ki( ADD 
;413SACUO&SAC235 



HEC-I INPUT PAGE 2 

KK ROUTE 
KM ROUTE COMBINED HYDRCGRAPH TO DAM LOCATION 
RS 1 FLOW -1 
RC .M5 .03 ,045 4200 ,0175 

KK CAS240 
KM SUB-BASIN oas240 
KM 6-HOUR RAINFALL, PATTERN NO. 1.53 WAS USED TO FWD TC & R FOR THIS BASIN 
KM THIS BASW USED RALNPALL REDUCTION FACTOR OF ,985 
KM BAS MODIFIED FROM WICKENBERG ADMS TO REFLElX DAM LOCATION 
BA 4 
LO . ,210 6.400 ,140 2l.000 
UC ,258 ,232 

KK ADD 
KM ADD ROUTED HYDROGRAPH TO CAS240 
HC 2 

KK DAMOUT 
KM Route Hydrograph Through Dam. 
KM 
KP 1 -  
KO I 
RS I STOR 0 

SA 1.90 2.32 5.80 6.77 9.06 10.20 10.96 11.34 11.61 11.88 
SA 12.09 12.31 12.81 13.31 13.81 
SE 2134 2136 2140 2144 2150 2153 2155 2156 2157 2158 
SE 2159 2160 2161 2162 ,1163 
SQ 0 9.5 3 19.1 23.3 28.6 30.9 295 823 1539 

KP !$ 
KO '-1 
SB 2134 40 0 .Z 2155 . 



LINE 

HEC-1 INPUT PAGE 3 

KK RCHI Route breach hydmgraph downstream 
KM Reach I, Dam to d/s Cucuracha St. -Confined Floodplain 
KP 1 
KO -I' 
RS I:. STOR ! 0 - 
RC ,045 '.035 ,045 1500 '.0i4;) 
RX 100 150 183 191 215 250 435 614 
RY 1130,_..2112 2108 2104.5 2104.5 2108.8 2108 2130 
KP 2 

KK RCH2 Route b-eh hydmgraph d o w M t ~ m  
KM Reseh I, Dls Cucunchs St. lo ATSF Rsilmnd Cmssing - Broad Floodplain 
KP 1 
KO I 
RS 1 STOR 0 
RC .08 ,025 .08- 2350 ,013 
RX 100 160 210 226 246 283 391 498 
RY 2074.5 2074 2074 2072 2072 2077 2078 2090 
KF' 2 
KO 3 
KP 3 
KO 3 
KP 4 
KO 3 

KK ATSFRoute b ruch  h y d m p p h  thru ATSF Culveti Crossing, Ponding Aru 
ICM M n g  Curve for outlet fmm HY-8, 'CAS-ATSF.INP" 
KP 1 
KO I 
RS 1 STOR 0 
SA 0 .I2 3.1 9.2 15.2 40.0 
SE 2061.5 2064 2066 2068 2070 2075 
SQ 0 10 200 340 - 430 24MX) 
KP 2 
KO 3 
KP 3 
KO 3 
KP 4 
KO 3 

* 

KK RCH4 Route b m e h  h y d m p p h  dowmtream 
KM R u c h  I, ATSF h i l n u d  Crossing to Sols Wash Confluence - Bmad Flwdplsin 



LINE 

HEC-I INPUT PAGE 4 



SCHEMATIC DIAGRAM OF STREAM NCIWORK 
INPUT 
LINE (WROUTING (->) DNERSION OR PUMP FLOW 

NO. (.) CONNECTOR I(<--) RGTURN OP DNERTED OR PUMPED FLOW 

7 SAC230 

33 ADD. ........... 
v 
v 

36 ROUTE 

52 ADD ............ 
v 
v 

55 DAMOUT 
v 
v 

78 RCHl 
v 
v 

92 RCHZ 
v 
v 

106 ATSF 
v 
v 

120 RCH4 

Po*) RUNOFP ALSO COMPUTBD AT THIS LOCATION 



HEC1 S/N<OL343M)922 HMVersion: 6.33 Dala File: dambrk.ho1 

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

* * * 
* FLOOD HYDROGRAPH PACKAGE (HEC-I) * 

MAY 1991 I 

* VERSION 4.O.IE .i 

* RUN DATE 09/27/1994 TIME 09:54:49 * 
* * 
......................................... 

Callandm Wash Detention Dam CHZM Hill 
H E - 1 ,  revised dam location and basfin grading 

4 1 0  OUTPUT CONTROL VARIABLES 
m 5 PRINT CONTROL 
PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

TT HYDROGRAPH TIME DATA 
NMIN Z MINUTES IN COMPUTATION INTERVAL 

WATE I 0 STARTING DATE 
TllME MMO STARTING TIME 

NQ 900 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0558 ENDING TIME 
KENT 19 CEWIVRY MARK 

COMPUTATION -VAL 0.03 HOURS 
W A L  TIME BASE 29.97 HOURS 

ENGLISH U N m  
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPlli  INCHES 
LENGTH. ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURPACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHm 

I P  MULTI-PLAN OFTION 
NPLAN 4 NUMBER OP PLANS 

IR M~~LTI-UTIO O ~ O N  
RATIOS OF RUNOFF 

0.50 

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

* 
* U.S. ARMY CORPS OP ENGINEERS 

HYDROUXllC ENGINEERING CENTER * . 609 SECOND STREET 
DAVIS, CALIPORNIA 95616 * 

I Q16) 756-1104 I . 
*..*....*.********. .................... 


