

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOTAL PRECIP. = 3.09 (1-HOUR RAIN = 2.67) EXECESS PRECIP. = 1.844 INCHES

VOLUME OF EXCESS PRECIP = 2. ACRE-FEET

PEAK Q = 57. CFS TIME OF PEAK = 30. MIN.

INFILT.= 3.50 IN/HR DECAY = ,.00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.

RATIONAL FORMULA C = .60
I= 6.7 INCHES/HOUR
A= 14.1 ACRES
Q= 56. CFS
1 U.D.F.C.D. CUHPD RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 TO WRITE OUTPUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING ROUTINES OF HEC-1

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 50 ¥R

r
NO HYDROGRAPHK VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD.
\
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APPENDIX B - CUHPE/PC - 100 YR
FULLY DEVELOPED LAND USE CONDITIONS



U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 1 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.10 .53 .23 27.00 .0480 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.102 .262
CALCULATED UNIT HYDROGRAPH

TIME TO PEAX TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAX VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

5.90 17.00 2961.45 296.14 5.33

*+*% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
. REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.13})

WIDTH AT 50 = 10. MIN. WIDTH AT 75 = 5. MIN. K50 = .35 K75 = .47

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.80 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT ‘
HYDROGRAPH * HYDROGRAPE * HYDROGRAPH ¥
* *
* *
0. 0. * 20. 70. * 40. 9. *
5. 287. * 25. 4z2. * 4s. 0. *
1o. 196. * 30. 26. * 0. 0. *
15. 115. * 35. 15. * 0. 0. *
BASIN ID: —— BASIN COMMENT: BASIN 1 FUTURE CONDITIONS
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i
[ T w*¥* STORM NO. = 1 wkww DATE OR RETURN PERIOD = 100 ¥R
|
I

INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM -
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP  (CFS) * (MIN.) (IN) ©  PRECIP (CFS) -
* L 3
* Ll
0. .00 .000 0. * 70. .06 .022 51. -
5. .03 .000 0. * 75. .06 .022 3s5. -
10. .09 .012 4. * 80. .04 .009 23. *
15, .14 .035 12. * 85. .04 .009 16. *
: 20. .24 .061 26. * s0. .04 .009 12. -
3 25. .41 .217 79, =+ 95. .04 " .009 0.
: ' 30. .74 .681 248, - * 100. .04 .009 8. *
%~ 35, .41 .365 269. * 105. .04 .009 7. *
f 40. .24 .193 224. * 110. .04 .009 7. >
| 4s. .18 .142 179. * 115. .04 .009 7. *
L s0. .15 .108 142. * 120. .04 .009 7. -
: 55, .12 .079 110, * 125. .00 .000 4. -
| 60. .12 .080 1. . 130. .00 .000 3. *
| 65. .12 .080 78. * 13s. .00 .000 1. -
|
} TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.177 INCHES
| VOLUME OF EXCESS PRECIP = 12, ACRE~FEET
( ‘> PEAK Q = 269. CFS TIME OF PEAK = 35, MIN.
INFILT.= 3.80 IN/ER  DECAY = .00180  FNINF = .60 IN/HR
’ MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.
E RATIONAL FORMULA C = .64
[ I = 6.3 INCHES/HOUR
| a= 64.0 ACRES
| Q= 257. CFS
% 1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 ¥R

BASIN ID: -= BASIN COMMENT: BASIN 2 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MX) (MI) (PCT) (FT/FT) (MIN)
.08 .53 .27 20.00 .0290 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
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.110 .220
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

4.99 i5.00 3393.49 281.66 4.43

*%** NOTE : THE TIME TO PEAX IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.59)

WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 5. MIN. K50 = .34 K75 = .46

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.70 IN./HR. DECAY = .00180/SECOKND FNINFL = ,50 IN./HR.
TIME UNIT . TIME UNIT ' TIME UNIT .
HYDROGRAPH * HYDROGRAPH * " HYDROGRAPH *
* *
* -
0. 0. * 1s. 89. * 30. 17. *
5. 282. * 20. 51. * 35. 10. *
10. 158. * 25. 29. * 40. 0. *
BASIN ID: —- BASIN COMMENT: BASIN 2 FUTURE CONDITIONS
w#%% STORM NO, = 1 wwww DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL STORM * . INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN)  PRECIP (CFs) *
* *
* *
0. .00 .000 0. * 65. .12 .083 61. *
5. .03 .000 0. * 70. .06 .025 3s. *
10. .09 .009 3. * 75. .06 .025 28. *
“1s. .14 .026 9. * 80. .04 .007 17. *
20. .24 .045 18. * 85. .04 .007 11. *
25. .41 .180 61. 90. .04 .007 8. *
30. .74 .686 227. * 95. .04 .007 6. *
35, .41 .369 232. * 100. .04 .007 s. *
40. .24 .197 186. * 105. .04 .007 4. *
45. .18 .146 145. * 110. .04 .007 4. *
50. .15 .111 114. * 115. .04 .007 4. *
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55. .12 .083 88. * 120. .04 .007 4. *

: /’“} 60. .12 .083 72. * 125, .00 .000 2. *
) . :

‘ TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2,128 INCHES

l VOLUME OF EXCESS PRECIP = 9. ACRE-FEET

’ PEAK Q = 232. CFS TIME OF PEAK = 35, MIN.

‘ INFILT.= 3.70 IN/HR DECAY = .00180 FNINF = .50 IN/HR

i MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.
[

RATIONAL FORMULA C = .62
I-= 6.7 INCHES/HOUR
A= 53.1 ACRES
Q= 221. CFs
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE -~ 100 YR

BASIN ID: == BASIN COMMENT: BASIN 3 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

- (SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
)
.22 1.14 .44 21.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)

.108 260

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFS) (AF)
12.94 955,72 210.26 11.73
WIDTH AT 50 = 31. MIN, WIDTH AT 75 = 16. MIN., K50 = .25 K75 = .34

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.80 IN./HR. DECAY = ,00180/SECOND FNINFL = .50 IN./HR.
4 TIME UNIT ’ TIME UNIT ’ TIME UNIT ’
\\J/ HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
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0. 0. * 4s5. 82. - s0. 21,
5, 100. * 50. 70. - 95. 18s. *
10. 197, = 55. 61.  *  100. 6.  *
15. 205.  + 60. 52,  +  105. 4.+
20. 173, =+ 65. 45.  +  110. 12, o«
25. 153,  * 70. 3s. .+ 115. 10. =
30. 132, o+ 75. 33,  *+ 120, 9. =
35. 112, =+ 8o. 29.  + 125, 7. x
40. 95. 85. 25. *  130. 0. *
1 BASIN ID: -- BASIN COMMENT: BASIN 3 FUTURE CONDITIONS
*v4x STORM NO. = 1 waws DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM - INCREMENT  TOTAL STORM
TIME  RAINFALL EXCESS HYDROGRAPH ¥ TIME  RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP  (CFS) - (MIN.) (IN)  PRECIP  (CFS)
*
*
0. .00 ~.000 0. w 95. .04 .007 114.
5. .03 .000 0.  * 100. .04 .007 100.
10. .09 .008 1. - 105. .04 .007 88.
15. .14 .027 4.+ 110. .04 .007 7.
20. .24 .047 12, o+ 115. .04 .007 68.
() 25. .a1 .179 4.+ 120. .04 .007 61.
7 30. .74 .686 120,  «* 125. .00 .000 53.
35. .41 .369 222.  + 130. .00 .000 46.
40. .24 .197 276. o+ 135. .00 .000 40.
45. .18 .146 285,  =* 140. .00 .000 34.
50. .15 .112 281,  * 145. .00 .000 29.
55. .12 .083 269, o+ 150. .00 .000 24.
60. .12 .083 251, + 155. .00 .000 16.
65. .12 .084 236, =+ 160. .00 .000 11.
70. .06 .025 217. * 165. .00 .000 5.
75. .06 .025 195,  * 170. .00 .o00 5.
80. .04 ".007 172, o+ 17s. .00 .000 5.
85. .04 .007 150.  * 180. .00 .000 4.
90. .04 .007 131, 185. .00 .000 3.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.135 INCHES
VOLUME OF EXCESS PRECIP =  25. ACRE-FEET
PEAK Q = 285. CFS TIME OF PEAK = 45. MIN.
INFILT.= 3.80 IN/HR  DECAY = .00180  FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .08 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 15985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
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ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC -~ FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 4 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.19 .95 .53 20.00 .0140 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) {RELATED TO PEAK RATE OF RUNOFF)
.110 250
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) ‘ (CFS) (AF)

15.77 723.64 139.66 10.29
WIDTH AT 50 = 41. MIN. WIDTH AT 75 = 22, MIN. K50 = ,23 K75 = ,31

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .08 IN. B
INFILTRATION = 3.90 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ’ TIME UNIT ' TIME UNIT .
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
L 4 *
- -
o. 0. * 55. 60. * 110. 19. *
5. 50. * 60. 54. * 115. 17. *
10. 115. * 65. 48. * 120. 15. *
15. 139. * 70. 43. * 125. 13. *
20. 131. * 75. 3s. * 130. 12. *
25. 112. * 80. 3s5. * 135. 11. *
30. 104. * 85. 32. * 140. 10. *
35. 96. - 0. 28. * 145. s. *
40. 86. * 95. 25, * 150. B. *
45, . 75. * 100. 23. * 155. 0. *
50. 67. * 105. 21. * 0. 0. *
BASIN ID: —~- BASIN COMMENT: BASIN 4 FUTURE CONDITIONS
*+%% STORM NO. = 1 ww¥x DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
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a

TIME

(MIN.

0.
5.
10.
15.
20.
25.
30.
35.
40.
45,
50.
55.
60.
6€5.
70.
75.
80.
8s.
90.
EER
100.

U.D.F.C.D.

)

RAINFALL EXCESS HYDROGRAPH
(IN) PRECIP (CFS)
.00 .000 0.
.03 .000 0.
.09 .007 0.
.14 .026 2.
.24 .045 6.
.41 .157 18.
.74 .679 63.
.41 .362 127.
.24 .190 175.
.18 .139 194.
.15 .108 195.
.12 .076 193.
.12 .076 188.
.12 .077 182.
.06 .018 172.
.06 .018 159.
.04 .007 145.
.04 .007 131.
.04 .007 119.
.04 .007 108.
.04 .007 98.

TOTAL PRECIP. =

VOLUME OF EXCESS PRECIP = 21.

PEAK Q = 195. CFS
INFILT.= 3.90 IN/HR

MAX.PERV.RET.= .40 IN.
CUHP RUNOFF ANALYSIS

3.41 (1-HOUR RAIN

TIME OF PEARK =
DECAY = .00180
MAX.IMP.RET.= .08 IN.

EXECUTED ON DATE

* TIME RAINFALL EXCESS
* (MIN.) (IN) PRECIP
* 105. .04 .007
* 110. .04 .007
* 115. .04 .007
* 120. .04 .007
* 125. .00 .000
* 130. .00 .000
* 135. .00 .000
* 140. .00 .000
* 145. .00 .000
* 150. .00 .000
* 155. .00 .000
* 160. .00 .000
* 165. .00 .000
* 170. .00 .000
* 175, .00 .000
* 180, .00 .000
* 185. .00 .000
* 190. .00 © .000
* 195, .00 .000
* 200. .00 .000
* 205. .00 .000
= 2.95). EXECESS PRECIP. = 2.035

ACRE-FEET

50. MIN.
FNINF = .60 IN/HR

AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG,

BASIN ID:

~=- BASIN COMMENT:

INC - FUTURE LAND USE - 100 ¥R

BASIN 5 FUTURE CONDITIONS

HYDROGRAPH *

(CFs) *
*
*
89. *
81. *
74. *
67. *
61. *
55. *
50. *
45. *
40. *
36. *
32. *
29. *
26. *
23. *
20. *
13. *
9. *
7. *
5. *
4. *
3. *
INCHES

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI)

.19

(MI)

.83

COEFFICIENT
(REFLECTING TIME TO PEAK)

.096

(MI) (pCT) (FT/FT)
.34 35.00 .0410
COEFFICIENT

(RELATED TO PEAK RATE OF RUNOFF)

-354

CALCULATED UNIT HYDROGRAPH
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(/”‘\ TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

/ (MIN) (CFS/SOMI) (CFS) (AF)
9.24 2018.50 385.53 10.19
WIDTH AT 50 = 15. MIN. WIDTH AT 75 = 8. MIN. X50 = .35 X75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN. _
INFILTRATION = 3.50 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ’ TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* i
* *
o. a. * 25. 125. * 50. 22. *
5. 251, * 30. 88. * 55. 15. *
10. 382. * 35, 62. * 60. 11. *
15. 262, - 40. 44. * 65. 7. *
20. 178. * 45. 31. * 70. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 5 FUTURE CONDITIONS
() |
\ *%x¥% STORM NO. = 1 *wwx DATE OR RETURN PERIOD = 100 YR
INCREMENT ’ TOTAL STORM * INCREMENT TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL  EXCESS HYDROGRAPH
(MIN,) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS)
*
*
0. .00 .000 0. * 80. .04 .012 99.
5. .03 .000 0. * 85. .04 -~ .012 74.
10. .09 .016 4. * 50. .04 .012 56.
i5. .14 .045 17. - 95. .04 .012 41.
20. .24 .078 41. * 100. .04 .012 32.
25. .41 .258 109. - 105. .04 .012 27.
30. .74 .689 302. * 110. .04 .012 23.
35. .41 .374 445. * 115, .04 .012 21.
40. .24 .202 435. * 120. .04 .012 19.
45. .18 .151 379. * 125. .00 .000 16.
50. .15 .117 323. * 130. .00 .000 10.
55. .12 .088 271. > 135, .00 .000 7.
60. .12 .089 229. * 140. .00 .000 5.
65. .12 .089 200. * 145. .00 .000 3.
70. .06 .031 166. * 150. .00 .000 2.
75. .06 .031 129. * 155. .00 .000 2.
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TOTAL PRECIP, = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.363 INCHES
('\> VOLUME OF EXCESS PRECIP = 24. ACRE-FEET
‘ PEAK Q = 445. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.50 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN 1§ 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 6 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) . (PCT) (FT/FT) (MIN)
.11 .49 .30 © 13.00 .0580 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)
.121 .209
(,‘> CALCULATED UNIT HYDROGRAPH

TIME TO PERK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

5.56 18.00 2630.37 - 286.71 5.81

**%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.22)

WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. K50 = .29 X75 = .40

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.10 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT 4 TIME UNIT 4 TIME UNIT 4
HYDROGRAPHE * HYDROGRAPH * HYDROGRAPH *
- -
fl \‘ * *
L\// 0. 0. * 20. 83. * 40. 15. *
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5. 283. * 25. 54. * 45. 10. *
10. 201. * 30. 36. * 50. o. *
15. 128. * 35, 23, o« 0. o. >
BASIN ID: -- BASIN COMMENT: BASIN 6 FUTURE CONDITIONS
wkw* STORM NO., = 1 kR

DATE OR RETURN PERIOD = 100 YR

INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN) PRECIP (CFS) *
* L
- *
0. .00 . .000 0. * 65. .12 .081 93. .*
5. .03 .000 0. * 70. .06 .022 67. *
10. .09 .005 1. * 75. .06 .022 46. -
1s. .14 .017 6. * 80. .04 .004 29. *
20. .24 .029 iz2. * 85. .04 .004 19. *
25. .41 .096 36. * 90. . .04 .004 13. i
30. T.74 .687 219. * . 85, .04 .004 9. *
35. .41 .368 258. * 100. .04 .004 7. *
40. .24 .195 227. * 105, .04 .004 5. *
45. .18 .144 191. v 110. .04 .004 4. *
50. .15 .109 157. * 115, .04 .004 4. d
55. .12 .080 127. - 120. .04 .004 4. *
60. .12 .081 106. b 125. .00 .000 2. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.975 INCHES
VOLUME OF EXCESS PRECIP = 11. ACRE-FEET
PEAK Q = 258. CFS ~ TIME OF PERK = 35. MIN.
INFILT.= 3.10 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.

RATIONAL FORMULA C = .58
I= 5.9 INCHES/HOUR
A= €9.8 ACRES
Q= 240, CFS

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: ~-~ BASIN COMMENT: BASIN 7 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) (MI) (MI) (PCT) (FI/FT) (MIN)

.11 .55 .32 41.00 .0530 5.00
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1

L/

COEFFICIENT COEFFICIENT

{REFLECTING TIME TO PEAK) (REﬁATED TO PEAK RATE OF RUNOFF)

.083

.383

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF

(MIN)

6.63

(MIN) (CFS/SQMT) (CFS)

15.

oo 3565.55 352.21

(AF)

5.87

**% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY fHE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.39)

WIDTH AT 50 =

8. MIN.

WIDTH AT 75 = 4. MIN., K50 = .35 K75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.70 IN./HR. DECAY = .00180/SECOND FNINFL =
TIME UNIT : TIME UNIT ‘ TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH
* *
" *
o. o. * 15. 135. * 10. 20.
5. 327. * 20. 71. * 35, 10.
10. 263. * 25. 37. * 40. o.
BASIN ID: —- BASIN COMMENT: BASIN 7 FUTURE CONDITIONS
**%+ STORM NO. = 1 %+ DATE OR RETURN PERIOD = 100 YR

INCREMENT TOTAL
TIME RAINFALL EXCESS

(MIN.) (IN)
0. .00

5. .03
10. .08
1s. .14
20. .24
25. .41
30. .74

PRECIP

.000
.000
.015
.053
.052
.236
.690

STORM * INCREMENT  TOTAL
HYDROGRAPH * TIME  RAINFALL EXCESS
(CFS) * (MIN.) (IN) PRECIP
*
-
0. * 70. .06 .033
0. * 75. .06 .033
5. * 80. .04 .014
21. * 85. .04 .014
46. * 90. .04 .014
109. * 95. .04 .014
304. * 100. .04 .014
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.50 IN./HR.

STORM
HYDROGRAPH
(CFS)

63.
46.
31.
21.
16.
4.
12.



35. .41 .375 345. * 105. .04 .014 12. *

40. .24 .204 280. * i10. .04 .014 12. *
45, .18 .153 215. *+ 115, .04 .014 12. *
50. .15 .119 165. * 120. .04 .014 12, *
55, .12 .050 126, * 125. .00 .000 7. -
60. .12 .091 103. * 130. .00 .000 4. *
65. .12 .091 88. * 135. .00 .000 2. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.395) EXECESS PRECIP. = 2.398 INCHES
VOLUME OF EXCESS PRECIP = 14. ACRE-FEET
PERK Q = 345. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.70 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMULA C = .70
I= 6.7 INCHES/HOUR
A= 70.4 ACRES
Q= 331. CPs
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: —- BASIN COMMENT: BASIN 8 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FTI/FT) (MIN)
.08 .59 .32 12.00 .0540 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.122 .198

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFs) (AF)

5.07 16.00 2963.27 234.10 4.21

**+ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,

REPLACING THE ONE COMPUTED BY CUHPD (TP= 9.15)

WIDTH AT 50 = 10. MIN. WIDTH AT 75 = 5. MIN. XS0 = .30 K75 = .41
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‘ YN RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT . TIME UNIT . TIME UNIT ’
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
w *
* *
0. 0. * 20. 56. * 40. 8. *
5. 234. * 25. 35. * 4s5. 0. *
10. 149. * 0. 22. * 0. 0. *
15. 89. » 35, 4. * 0. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 8 FUTURE CONDITIONS
*+¥%% STORM NO. = 1 *w¥* DATE OR RETURN PERIOD = 100 ¥R
INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM
TIME RAINFALL  EXCESS HYDROGRAPH + TIME RAINFALL  EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN) PRECIP (CFS)
RN *
( ) *
0. .00 .000 0. * 65. .12 .080 64.
5. .03 .000 0. * 70. .06 .022 4.
10. - .09 .004 1. * 75. .06 .022 29,
15. .14 .015 4. * 80. .04 .004 18.
20. .24 .027 5. * 85. - .04 .004 1.
25. .41 .085 26. * 50. .04 .004 7.
30. .74 .686 177. * 95. .04 .004 5.
35, .41 .368 " 198. * 100. .04 .004 4.
40. .24 .194 168. * 105. .04 .004 3.
45. .18 .143 137. * 110. .04 " .o04 3.
50. .15 .109 111. * 115. .04 .004 2.
55. .12 .080 8s. v 120. .04 .004 2.
60. .12 .080 73. * 125. .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.952 INCHES
VOLUME OF EXCESS PRECIP = 8. ACRE-FEET
PEAK Q = 198. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.30 IN/HR  DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMUIA C = .57
I = 6.5 INCHES/HOUR
A= 50.6 ACRES
fo Q= 188. CFS
S 1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
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\} CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE ~ 100 ¥R

BASIN ID: —-- BASIN COMMENT: BASIN 9 FUTURE CONDITIONS

AREA OF BASIN ILENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) ° (MIN)
.09 .67 .28 24.00 .0320 5.00.
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PERK) {RELATED TO PEAK RATE OF RUNOFF)
.105 .243
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

5.63 17.00 2984.83 280.57 5.01

w*¥* NOTE s THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.98)

WIDTH AT 50 = 10. MIN. WIDTH AT 75 = 5. MIN. K50 = .34 K75 = .46

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.70 IN./HR. DECAY = .00180/SECOND FNINFL =" .50 IN./HR.
TIME UNIT ' TIME UNIT ' TIME UNIT ’
HYDROGRAPH + HYDROGRAPH * HYDROGRAPH ¥
* .
* *
0. 0. - 20. 66. * 40. 9. *
5. 276. * 25. 40. * 45. o. *
10. 182, * 30. 24. * 0. 0. *
1s. 107. * 3s. 15. * 0. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 9 FUTURE CONDITIONS
\_/
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**%x* STORM NO. = 1 khww DATE OR RETURN PERIOD = 100 ¥R

INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM *
TIME  RAINFALL EXCESS KYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN) PRECIP (CFS) *
w ,*
* *
0. .00 .000 0. * 65. .12 .085 78. -
5. .03 .000 0. > 70. .06 .026 52, *
10. .09 .011 3. * 75. .06 .027 37, *
15. .14 .031 1. » 80. .04 .008 24. *
20. .24 .054 22. * 8s5. .04 .008 16. *
25. .41 .191 66. * 90, .04 .008 1.+
30. .74 .687 233. * 95. .04 .008 9. *
35. .41 .370 253. * 100. .04 .008 7. *
40. .24 .198 212. * 105. .0¢  .008 6. *
45. .18 .147 171. * 110. .04 .008 6. *
50. .15 L113 137, * 115. .04 .o08 6. *
55. - .12 .084 108, * 120. .04 .008 6. *
60. .12 .085 89. * 125, .00 .000 4. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.35) EXECESS PRECIP. = 2.180 INCHES
VOLUME OF EXCESS PRECIP =  11. ACRE-FEET
PEAK Q = 253. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.70 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.

RATIONAL FORMULA C = .64
1= 6.3 INCHES/HOUR
A= 60.2 ACRES
Q= 242. CFs
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -~ BASIN COMMENT: BASIN 10 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI). (MI) (PCT) (FT/FT) (MIN)
.11 .53 .23 11.00 .0500 © 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)

.124 -208
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CALCULATED UNIT HYDROGRAPH

/'“)
TIME TO PEAK TIME OF CONCENTRATION PEAK ﬁATE OF RUNOFF UNIT HYDROGRAPH PEAXK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFs) (aF)
4.92 15.00 3300.99 373.01 6.03
*w*+ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.07)
WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 5. MIN. K50 = .32 K75 = .44
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.50 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT , TIME UNIT ‘ TIME UNIT :
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
. L 4 *
,) 0. 0. - 20. 69. * 40. 8. *
5. 373. * 25. 40. * 45. 0. *
10. 215. * 30. 23. * 0. 0. *
15, 120. * 3s. 13. * 0. 0. *
1 BASIN 1ID: —— BASIN COMMENT: BASIN 10 FUTURE CONDITIONS
*¥x ¥k STORM NO. = 1 wwww DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL STORM * INCREMENT 'TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFs) *
w -
* o
0. .00 .000 0. * 65. .12 .080 84. *
5. .03 .000 0. - 70. .06 .021 53, *
10. .09 .005 2. * 7s. .06 .022 37. -
15. .14 .014 6. * 80. .04 .004 22. *
20. .24 .025 13. * 8s5. .04 .004 13. *
25. .41 .163 68. * 90. .04 .004 8. »
30. .74 .685 295. * 95. .04 .004 6. *
35. .41 .367 306. * 100. .04 .004 4. *
40. .24 .194 246. > 105, .04 .004 4. *
4s. .18 .143 194, 110. .04 .004 3. -
50. .15 .108 151. * 11s. .04 .004 3. *
~— 55. .12 .080 116. * 120. .04 .004 3. *
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60. .12 .080 96. * 125. .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2,95) EXECESS PRECIP. = 2.019 INCHES
VOLUME OF EXCESS PRECIP = 12. ACRE-FEET
PEAK Q = 306. CFsS TIME OF PEAK = 35. MIN.

INFILT.= 3.50 IN/HR DECAY = .00180 FNINF = .50 IN/hR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.
RATIONAL FORMULA C = .59
I-= 6.7 INCHES/HOUR
A= 72.3 ACRES
Q= 286. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 11 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.29 1.08 .64 9.00 .0500 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)

.130 .243
CALCULATED UNIT HYDROGRAPH

TIME TO PEAX PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAX VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFs) (AF)
15.87 697.34 205.02 15.68
WIDTH AT 50 = 43. MIN. WIDTH AT 75 = 22, MIN. K50 = .22 K75 = ,30

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.40 IN./HR. DECAY = ,.00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT 4 TIME UNIT 4 TIME UNIT ’
HYDROGRAPH +* HYDROGRAPH * HYDROGRAPH *
* L 4
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0. o. * 60. 82. * 120. 23, *
5. 73. * 65. 74. o« 125. 21. *
10. 167. * 70. 66. > 130. 1. ”
15, 204. * 75. 60. * 13s5. 17. *
20. 193. * 80. 54. * 140. . 15, *
25. 165. * 85. 48. * 145. 14, *
30. 151. * 90. 43. * 150. 12. *
35, 144, * 95. 39. * 155. ’ 11. w
40. 129. - 100. 35. * 160. 10. *
45. 115. * 105. 32. * 165. 9. *
50. 101. * 110. 28,  * 170. 8. *
55. 51. * 115. 26. * 17s. 0. *
BASIN ID: -- BASIN COMMENT: BASIN 11 FUTURE CONDITIONS
wskk STORM NO. = 1 *wws DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL STORM * INCREMENT  TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH ¥ TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFs)
*
*
. .00 .000 0. * 115. .04 .003 105.
s. .03 .000 o. * 120. .04 .003 95.
10. .09 .004 0. * 125. .00 .000 86.
1s. .14 .012 2. * 130. .00 .000 78.
20. .24 .020 4. - 135, .00 .000 70.
25. .41 .071 12. * 140. .00 .000 63.
30. .74 .685 69. * 145. .00 .000 56.
35. .41 .367 162. * 150. .00 .000 S1.
40. .24 .193 235, * 155. .00 .000 46.
45. .18 .142 267. * 160. .00 .000 41,
50. .15 .108 271. * 165. .00 .000 37.
55. .12 .079 268. * 170. .00 .000 33,
60. .12 .079 267. * 17s. .00 .000 30.
65. .12 .079 261. * 180. .00 .000 27.
70. .06 .021 250. * 185. .00 .000 24.
75. .06 .021 232, * 190. .00 .000 22,
80. .04 .003 212, * 195, .00 .000 19.
85. .04 .003 192. * 200. .00 .000 12,
90. .04 .003 174. * 205. .00 .000 8.
S5, .04 .003 157. * 210. .00 .000 6.
100. .04 .003 142. - 215. .00 .000 4.
105. .04 .003 128. * 220. .00 .000 3.
110. .04 .003 116. * 225, .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2,95) EXECESS PRECIP. = 1.907 INCHES
VOLUME OF EXCESS PRECIP = 30. ACRE-FEET
PEAK Q = 271. CFS TIME OF PEAK = 50. MIN. ]
INFILT.= 3.40 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .07 IN.
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U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE -'100 YR

BASIN ID: -~ BASIN COMMENT: BASIN 12 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.59 1.34 .70 15.00 .0350 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) {RELATED TO PEARX RATE OF RUNOFF)

.118 .275

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAX VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFS) (AF)
17.79 689.81 404.92 31.31
WIDTH AT 50 = 43. MIN. WIDTH AT 75 = 23. MIN. K50 = ,25 X75 = .33

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.80 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ’ TIME UNIT . TIME UNIT ’
HYDROGRAPH * HYDROGRAPH + HYDROGRAPH *
- *
- -
0. 0. * 70. 131. * 140. 27. *
5. 122. - 75. 117. > 145. 24. *
10. 297. * 80. 105. * 150. 22. *
1s. 393. * 85. 94. * 155. 20. *
20. 399. * 90. 84. * 160. 18. v
2s. 358. * 95. 75. * 165. 16. *
30. 313. * 100. 67. * 170. 14. *
3s. 292. * 105. 60. * 175. 13. -
40. 263. * 110. s4. * 180. 11. *
45. 234. * 115. 48. * 185. 10. *
50. 206. * 120. 43. * 190. 9. *
55. 184. * 125. 38. * 195. 8. -
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60. 164. * 130. 34. * 200. 0. *

65. 147. * 13s. 31, ¥ 0. 0. *
BASIN ID: —- BASIN COMMENT: BASIN 12 FUTURE CONDITIONS
*#¥%x STORM NO. = 1 www¥« DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) - (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS)
*
*
o. .00 .000 0. * 130. .00 .000 159.
5. .03 .000 0. * 135. .00 .000 142.
0. .09 .007 1. * 140. .00 .000 127.
15. .14 .019 4. * 145. .00 .000 114.
20. .24 .034 13. * 150. .00 .000 102.
25, .41 .078 30. * 155, .00 .000 91.
30. .74 .685 130. * 160. .00 .000 81.
35. .41 .367 302. * 165. .00 .000 73.
40. .24 .195 453. * 170. .00 .000 65.
45. .18 .144 539. * 175. .00 .000 s8.
50. .15 ~.110 565. * 180, .00 .000 52.
55. .12 .081 560. * 185, .00 .000 46.
60. .12 .081 552. * 190. .00 .000 41.
65. .12 .081 539.  * 195, .00 .000 37.
70. .06 .023 516. * 200. .00 .000 33.
75. .06 .023 481, * 205. .00 .000 30.
80. .04 .005 441. * 210. .00 .000 26.
85. .04 .005 400. * 215. .00 .000 23.
90. .04 .005 361. > 220. .00 .000 20.
95. .04 .005 325. * 225. .00 .000 13.
100. .04 .005 293. * 230. .00 .000 9.
105. .04 .005 264. * 235. .00 .000 7.
110. .04 .005 239. * 240, .00 .000 5.
115. .04 .005 216. * 245, .00 .000 4.
120. .04 .00S 195, * 250. .00 .000 3.
125. .00 .000 176. * 255. .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.973 INCHES
VOLUME OF EXCESS PRECIP = 62. ACRE-FEET
PEAK @ = 565. CFS TIME OF PEAK = 50. MIN.
INFILT.= 3.80 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= ,07 IN.
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC -~ FUTURE LAND USE - 100 YR
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r“\ BASIN ID: -~ BASIN COMMENT: BASIN 13 FUTURE CONDITIONS

! AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.36 1.02 .40 37;00 . .0270 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.095 .411

CALCULATED UNIT HYDROGRAPH

TIME TO PEAKXK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(MIN) (CFS/SQMT) (CFS) (AF)
11.28 1796.81 641.46 19.04

WIDTH AT 50 = 17. MIN. WIDTH AT 75 = 9. MIN. K50 = .35 K75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 4.20 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
()
TIME UNIT . TIME UNIT ’ TIME UNIT .
HYDROGRAPH * HYDROGRAPH * * HYDROGRAPH *
. .
* *
0. 0. * 30. 192. * 60. 27. *
5. 284. * as. 139. * 65. 20. *
10. 626. * 40. 100. * 70. 4. *
15. 538. * 45. 73. * 75. 10. *
20. 377. * 50. 52. * 80. 7. *
25. 266. * 55. 38. * 85. 0. «
1 BASIN ID: -- BASIN COMMENT: PBASIN 13 FUTURE CONDITIONS
**%% STORM NO. = 1 ww*w DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM *
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) > (MIN.) (IN) PRECIP (CFS) -
. .
- .
0. .00 .000 0. * 85. .04 .012 156. *
¢ 5. .03 .000 0. * s0. .04 .012 122. *
N 10. .09 .013 4. * 95. .04 .012 97. -
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15, .14 .048 22. * 100. .04 .012 80. hd

20. .24 .083 61. * 105. .04 .012 66. *
25. .41 .199 139. » 110, .04 .012 s4. *
30. .74 .683 ss. * 115. .04 .012 46. *
35. .41 .368 686. - 120. .04 .012 2. *
40. .24 .197 762. * 125, .00 .000 3. -
45. .18 .146 697.  * 130. .00 .000 2. .
50. .15 .112 605. * 135, .00 .000 18. *
55, .12 .084 516. > 140. .00 .000 13. *
. 60. .12 .084 439. * 145. .00 .000 s. *
65. .12 .084 381. * 150. .00 .000 6. *
70. .06 .026 324. * 155. .00 .000 4. *
75. .06 .026 258. - 160, .00 .000 3. *
80. .04 .012 202. * 165. .00 .000 2. o+
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.265 INCHES
VOLUME OF EXCESS PRECIP = 43. ACRE-FEET
PEAK Q = 762. CFS TIME OF PEAK = 40. MIN.
INFILT.= 4.20 IN/HR  DECAY = .00180  FNINF = .60 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .08 IN.
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -= BASIN COMMENT: BASIN 14 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.19 .83 .42 32.00 .0310 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)
.098 .328
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK fEAK RATE OF RUNOFF UNIT HYDROGRAP PEAX VOLUME OF RUNOFF

(MIN) (CFS/SOMI) (CFS) (AF)
10.65 1544.86 : 299.70 10.35
WIDTH AT 50 = 19. MIN. WIDTH AT 75 = 10. MIN. K50 = .33 K75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN.
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INFILTRATION = 4.00 IN./HR. DECAY = ,00180/SECOND FNINFL.= ,60 IN./HR.

TIME UNIT 4 TIME UNIT ’ TIME ~ UNIT ’
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
o *
) * *
' 0. * 30. 108. * 60. 23, *
5. 183. * 35. 84. * 65. 18. *
10. 298. * 40. 65. * 70. 14. *
1s. 251, * 45. 50. * 75. 11. *
20. 187. * 50. 39. * 80. 8. *
25. 140. * 55. 30. * 85. 0. *
1 BASIN ID: -- BASIN COMMENT: BASIN 14 FUTURE CONDITIONS
,
*x¥* STORM NO. = 1 ‘*ww» DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH ¥ TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFsS)
-
*
N o. .00 .000 0. * 85. .04 .011 97.
tJ 5. .03 .000 0. * 90. .04 .011 78.
10. .09 .015 3. * 95, .04 .011 64.
15. .14 .041 12. - "100. .04 .011 53.
20. .24 .072 29. * 105. .04 .011 43.
25. .41 .223 75. * 110. .04 .011 33.
30. .74 .682 219. * 115, .04 .011 27.
3s. .41 .367 347. * 120, .04 .011 23.
40. .24 .195 374. * . 125, .00 .000 19.
45. .18 .144 347. * 130. .00 .000 14.
50. .15 .110 310. * 135. .00 .000 10.
55, .12 .081 271. * 140. .00 .000 7.
60. .12 .082 238. * 145. .00 .000 5.
65. .12 .082 212, * 150. .00 .000 4.
70. .06 .024 182. * 155. .00 .000 3.
75. .06 .024 149. * 160. .00 .000 2.
80. .04 .011 121. * 165. .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = '2.95) EXECESS PRECIP. = 2.238 INCHES
VOLUME OF EXCESS PRECIP = 23. ACRE-FEET
PEAK Q = 374. CFS TIME OF PEAK = 40. MIN.
INFILT.= 4.00 IN/HR DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

i CUHPE/PC VERSION MODIFIED IN JANUARY 1985
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PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: ——= BASIN COMMENT: BASIN 15 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.32 .87 .44 18.00 .0300 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)

.113 261
CALCULATED UNIT HYDROGRAPH

{ TIME TO PEAX DPEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFs) . (AF)
12.43 1009.34 322.99 17.07
WIDTH AT 50 = 30. MIN. WIDTH AT 75 = 15. MIN. K50 = .25 K75 = .34
\> RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.70 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ‘ TIME UNIT ' TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* w
0. 0. * s0. 98. * 100. 20. *
5. 163. * 55. 84. * 105. 17. *
10. 308. * 60. 71. * 110. 14. *
15. 311. * 65. 61. * 115. 12. *
20. 258. * 70. 52. * 120. 10. *
2s, 226. * 75. 44. * 125. 9. *
0. 193. * 80. 37. * 130. 7. *
35. 160. * 85. 32. * 135. 0. *
40. 136. * 0. 27. * 0. 0. *
4s. 116. * ss. 23. - 0. 0. *
1 BASIN ID: -- BASIN COMMENT: BASIN 15 FUTURE CONDITIONS
*+** STORM NO, = 1 *w%x DATE OR RETURN PERIOD = 100 YR
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INCREMENT TOTAL STORM * INCREMENT TOTAL STORM >

TIME RAINFALL  EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) * ' (MIN.) (IN) PRECIP (CFS) *
* w*
* -
0. .00 .000 0. * 100. .04 .006 136. *
5. .03 .000 0. * 105. .04 .006 118. *
10. .09 .008 1. * ‘110. .04 .006 102. *
15. .14 . .023 6. * 115. .04 .006 89. *
20. .24 .040 16. * 120. .04 .006 78. *
25. .41 .216 57. * 125. .00 .000 68. *
30. .74 .685 198. * 130. .00 .000 58. -
35. .41 .369 355. * 135. .00 .000 49. *
40. .24 .196 429. * 140. .00 .000 42. *
45, .18 .145 437. > 145. .00 .000 36. .
50. .15 .111 426. * 150. .00 .000 30. -
55, .12 .082 402. * 155, .00 .000 24. *
60. .12 .082 372. * 160. .00 .000 16. *
65. .12 © .o083 347. * 165. .00 .000 11. *
70. .06 .024 317. * 170. .00 .000 9. *
75. .06 .024 281. * 175. .00 .000 6. *
80. .04 .006 245. * 180. .00 .000 5. *
85, .04 .006 212, * 185. .00 .000 3. *
S0. .04 .066 182. * 180. .00 .000 2. *
95. .04 .006 157. * 195. .00 .000 2. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95)- EXECESS PRECIP. = 2.143 INCHES
VOLUME OF EXCESS PRECIP = 37. ACRE-FEET
PEAK Q = 437. CFS TIME OF PERK = 45. MIN.
INFILT.= 3.70 IN/HR DECAY = .00180 FRINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -= BASIN COMMENT: BASIN 16 FUTURE CONDITIONS

AREAR OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) ) (PCT) (FT/FT) (MIN)
.52 1.48 .83 12.00 .0290 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.122 .263

CALCULATED UNIT HYDROGRAPH
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("\ TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AF)

21.47 532.51 277.44 27.79
WIDTH AT 50 = 56. MIN. WIDTH AT 75 = 29. MIN. K50 = .23. K75 = .31

‘RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 4.30 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ’ TIME UNIT ’ TIME UNIT ’
HYDROGRAPH HYDROGRAPH * - HYDROGRAPH *
* W
* »*
0. 0. * 8s5. ss. *  170. 24. *
5. 62.  ~ s0. $1.  *  17s. 22. -
10. 168,  * s5. ga. +  180. 20. >
15. 245.  + 100, 77. +  18s. 19. *
20. 276.  *  105. 71. = 190. 17. -
25. 271, + 110, 66. *  195. 16. .
- 30. 246.  + 115 60. =  200. ‘ 15. .
{ ’) 35, 218.  +  120. 55. = 205. 13. *
40. 206.  +  125. 51.  *  210. 12. -
4s. 198.  *  130. 47. » 215, 1. -
50. 183,  * 135, 43. +  220. 10. *
55, 168.  *  140. 40. »  225. 10. -
60. 153.  +  145. 7.+ 230. 9. *
65. 139,  *  1s50. 34. +  235. 8. *
70. 127.  *  155. 31, o+ 240. 8. -
5. 117,  »  160. 28.  +  245. 0. »
80. 108. *  165. 26. * 0. 0. -
1 BASIN ID: -- BASIN COMMENT: BASIN 16 FUTURE CONDITIONS
wwsv STORM NO. = 1 w+*w DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL STORM * INCREMENT  TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN) PRECIP (CFS)
.
.
0. .00 .000 0. =+ 150. .00 .000 117.
5. .03 .000 0. 155. .00 .000 107.
10. .09 .005 0. * 160. .00 .000 99.
, 1s. .14 .015 2. =+ 165. .00 .000 s1.
(‘ 1 20. .24 .027 6. * 170. .00 .000 84.
N 25. .41 .118 17. * 17s. .00 .000 77.
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30. .74 <675 74. * 180. .00 .000 71. *

\ 3s. .41 .358 178.  * 185. .00 .000 §5.  *
/ 40. .24 .186 282.  *  190. .00 .000 . 0.  *
4s. .18 .135 357. o« 195, .00 .000 55. %
50. .15 .101 395, o+ 200. .00 .000 51, o+
55. .12 .072 404, 205. . .00 .000 7.+
60. .12 .073 398, % 210. .00 .000 43, »
65. .12 .073 394, % 215. .00 .000 0. =+
70. .06 .014 3ge.  * 220. .00 .000 6. o+
75. .06 .015 375. 225. .00 .000 33, =
f 80. .04 .004 354. * 230. .00 .000 31. *
’ ‘ 85, .04 .004 330,  * 235, .00 .000 28, o+
; 90. .04 .004 304. =+ 240. .00 .000 26.  *
{ 95. .04 .004 280.  * 245. .00 .000 24, w
{ 100, .04 .004 259, o+ 250. .00 .000 22. »*
L 105. .04 .004 240. * 255, .00 .000 20. *
i . 110. .04 .004 222. * 260. .00 .000 8. o«
’ 115. .04 .004 205.  » 265. .00 .000 ‘16, =
' 120. .04 .004 190. 270. .00 .000 1.+
. 125. .00 .000 176, + 27s. .00 .000 7.
| 130. .00 .000 162. * 280. .00 .000 5. *
135, .00 .000 150. 285. .00 .000 4. =
140. .00 .000 138,  * 290. .00 .000 3. w
145. .00 .000 127. 295. .00 .000 2. =
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.%05 1INCHES
| ,> VOLUME OF EXCESS PRECIP =  §3. ACRE-FEET"
- PEAK Q = 404. CFS TIME OF PEAK = 55. MIN.
INFILT.= 4.30 IN/HR  DECAY = .00180  FNINF = .60 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC -~ FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 17 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.51 1.42 ' .76 10.00 .0340 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
-126 .260

CALCULATED UNIT HYDROGRAPH
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"/ - .\

TIME TO PEAX PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK

(MIN) (CFS/SQMI)
20.14 566.73
WIDTH AT 50 = 53. MIN. WIDTH AT 7

5 =

(CFS)

291.30

28. MIN.

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =

INFILTRATION = 4.00 IN./HR.

TIME UNIT 4
HYDROGRAPH *

0. 0. *
5. 72. .
10. 189. *
15. 268. *
20. 291. *
25. 277. *
30. 246. *
35. 220. *
40. 216. *
45. 199. *
50. 182. *
55. 166. *
60. 14s. *
65. 136. *
70. 124. =
75. 113. *

1 BASIN ID:

*wkx STORM No_ = 1 e

.45

1
1
1
1
1
1
1
1
1
1
1
1

INCREMENT TOTAL
TIME RAINFALL EXCESS

(MIN.) (IN) PRECIP
0. .00 .000

5. .03 .000
10. .09 .004
1s. .14 .013
20. .24 .022
25, .41 .078
30. .74 .676
35, .41 .358

K50 = .2

(AF)

27.41

VOLUME OF RUNOFF

3 K75 = .31

IN. MAX. IMPERVIOUS RET. = ,08 IN.
DECAY = .00180/SECOND FNINFL =
TIME UNIT ' TIME UNIT
HYDROGRAPH * HYDROGRAPH
-
*
80. 104. * 160. 25.
85. 95. * 165. 23.
90. 87. * 170. 21.
95. 7s. * 175, 19.
00. 73. * 180. 17.
05. 67. - 185. 16.
10. 61. * 190. 15.
15. 56. - 195, 13.
20. S1. *  200. 12.
25. a7. * 205. 11.
30. 43. * 210. 10.
35. 39. * 215. 9.
40. 36. * 220. .
45. 33. * 225. 8.
50. 30. * 230. 0.
55. 27. * 0. o.
BASIN COMMENT: BASIN 17 FUTURE CONDITIONS
DATE OR RETURN PERIOD = 100 YR
STORM - INCREMENT  TOTAL
HYDROGRAPH * TIME RAINFALL  EXCESS
(CFS) * (MIN.) (IN) PRECIP
*
*
0. * 140. .00 .000
0. * 145. .00 .000
0. * 150. .00 .000
2. * 155. .00 .000
5. * 160. .00 .000
14. * 165. .00 .000
74. * 170. .00 .000
186. * 17s. .00 .000
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.60 IN./HR.

STORM
HYDROGRAPH
(CFS)

125.
114.
105.
96.
88.
80.
73.
67.



40. .24 .185 295. * 180. .00 .000 61. *
(/<\\ 45, .18 .134 368, * 185. .00 .000 56. >
' 50. .15 .100 401. *«  190. .00 .000 . 51,
55, .12 .072 405, * 195. .00 .000 47. -
60. .12 .072 1s7. * 200. .00 .000 43. -
65. .12 .072 397. * 205. .00 .000 39. *
70. .06 .014 3ss. * 210. .00 .000 36. >
75. .06 .014 371. * 215. .00 .000 33. *
80. .04 .003 347. * 220. .00 .000 30. .
85. .04 .003 319, * 225. .00 .000 27. *
90. .04 .003 293. * 230. .00 .000 25. *
95. .04 .003 269. * 235. .00 .000 23. *
100. .04 .003 247. * 240, .00 .000 21. *
105. .04 .003 227. * 245. .00 .000 19.
110. .04 .003 209. - 250. .00 .000 17. *
115. .04 .003 152. * 255. .00 .000 11. .
120. .04 .003 177. * 260. .00 .000 7. *
125. .00 .000 162. * 265. .00 .000 5. *
130. .00 .000 149. * 270. .00 .000 4. *
135. - .00 .000 137. * 27s. .00 .000 3. -
l TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.844 INCHES
| VOLUME OF EXCESS PRECIP = 51. ACRE-FEET
‘ PEAK Q = 405. CFS TIME OF PEAK = 55. MIN.
| INFILT.= 4.00 IN/HR DECAY = .00180 FNINF = .60 IN/HR
{ ( 5 MAX.PERV.RET.= .45 IN. MAX.IMP.RET.= .08 IN.
} »y/ 1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: . -~ BASIN COMMENT: BASIN 18 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIQUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.26 .85 .51 15.00 .0400 5.00
COEFFICIENT COEFFICIENT

(RﬁFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.118 .244
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFE
(MIN) (CFS/SQMI) (CFS) (AF)

N~ 12.73 915.68 ' 242.65 14.13

B-143



. \j . WIDTH AT 50 = 33. M

MAX. PERVIOUS RET. =

TIME UNIT ‘.
HYDROGRAPH *

0. 0. *

5. 1i8. *

10. 229. *

i5. 236. *

20. 197. *

25. 179. *

30. 157. *

35. 134. *

40. 114. *

45, 99. *

1 BASIN ID:
()

‘ **%%x STORM NO, = 1 ‘w*w

IN.

-45 IN.

|
[ INCREMENT TOTAL

e TIME RAINFALL  EXCESS
i (MIN.) (IN) PRECIP
0. .00 .000

5. .03 .000

10. .09 .007

15. .14 .019

20. .24 .034

25. .41 .089

30. .74 676

3s. .41 .360

a0. .24 .187

4s. .18 .136

50. .15 .102

55. .12 .074

60. .12 .074

65. .12 .074

70. .06 .016

75. .06 .016

S 80. .04 .005

~— 85. .04 .005

WIDTH AT 75

INFILTRATION = 4,20 IN./HR.

17. MIN.

RAINFALL LOSSES INPUT W/ BASIN DATA

K50

= .23 X75 =

FNINFL =

UNIT
HYDROGRAPH

21.
18.
16.
14.
12.
10.
9.
8.
0.

MAX. IMPERVIOUS RET. = .07 IN.
DECAY = .00180/SECOND
TIME UNIT ’ TIME
HYDROGRAPH *
*
*
50. 86. * 100.
55. 75. * 105.
60. 65. * - 110.
65. 56. + 115,
70. 4s. * 120.
75. 42. - 125.
80. 37, * 130.
85. 32. * 135,
90. 28. A 140.
95. 24. * 0.

BASIN COMMENT:

BASIN

DATE OR RETURN PERIOD =

HYDROGRAPH

STORM

(CFS)

0.

1.
4.
10.
24.
113.
230.
291.
302.
301.
290.
273.
256.
236.
211.
185.
163.

TIME

(MIN.)

100.
105.
110.
115.
120.
125.
130.
135.
140.
145.
150.
155.
160.
165.
170.
175.
180.
185.
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0.

18 FUTURE CONDITIONS

100 YR

INCREMENT TOTAL

RAINFALL EXCESS

(IN)

.04
.04
.04
.04
.04
.00
.00
.00
.00
.00

" .00

.00
.00
.00
.00
.00
.00
-00

PRECIP

.005
.005
.003
.005
.005
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.32

.60 IN./HR.

. STORM >
HYDROGRAPH +
(CFS) *
*

*

110. *
97. *
85. *
75. *
67. *
9. *
s1. *
44. *
8. -
3. *
29. *
25. -
21. *
14. *

5. *

7. *

5. *

4. *



90. .04 .005 143. * 190. .00 .000 3. *

7 95, .04 .005 125. ¥ 195. .00 .000 2. *
) .
TOTAL PRECIP. = 3.41 (1~HOUR RAIN = 2.95) EXECESS PRECIP. = 1.510 INCHES
VOLUME OF EXCESS PRECIP =  27. ACRE-FEET
PEAK @ = 302. CFS TIME OF PEAK = 45. MIN.
INFILT.= 4.20 IN/HR DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .45 IN. MAX.IMP.RET.= ,07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: —- BASIN COMMENT: BASIN 19 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIQUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.23 .80 .45 9.00 L0330 5.00
COEFFICIENT COEFFICIENT
N (REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.130 .234
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFs) (AF)
13.30 833.63 194.23 12.43
WIDTH AT 50 = 36. MIN. WIDTH AT 75 = 19. MIN. K50 = .22 X75 = .30
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .45 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.90 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ’ TIME UNIT , TIME UNIT '
HYDROGRAPH HYDROGRAPH * HYDROGRAPH *
* w*
* *
0. 0. * 50. 78. * 100. 22. *
5. 85. * 55. 69. - 105. 19. -

N 10. 179. * 60. 61. * 110. 17. >
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EXCESS HYDROGRAPH

15. 191. A 65. 53. * 115. 15. *
Y 20. 162, * 70. 47. * 120. 13. *
) 25. 143. * 75. a1, o+ 125, 12. *
30. 134. A 80, 37. * 130. 10. *
35. 11s. * 85. 32. - 135, 9. *
40. 101. * 90, 28. * 140. 8. *
45. 88. * 95. 25. * 145. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 19 FUTURE CONDITIONS
w*¥¥x STORM NO, = 1 ‘v DATE OR RETURN PERIOD = 100 ¥R
INCREMENT TOTAL STORM * INCREMENT  TOTAL
TIME RAINFALL EXCESS HYDROGRAPH +* TIME RAINFALL
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP
*
*
0. .00 .000 0. * 100. .04 .003
5. .03 .000 0. * 105. .04 .003
10: .09 .004 o. * 110. .04 .003
1s. .14 .012 2. * 11s. .04 .003
20. .24 .020 5. * 120. .04 .003
25. .41 .079 14. * 125. .00 .000
30. .74 .676 81. > 130, .00 .000
3s. .41 .358 174. * 135, .00 .000
- 40. .24 .185 228, * 140. .00 .000
) 45, .18 .134 239. * 145. .00 .000
' 50. CL.1s .100 238. * 1s0. .00 .000
55. .12 .071 234. * 155, .00 .000
60. .12 .071 225. - 160. .00 .000
65. .12 .072 213, * 165. .00 .000
70. .06 .013 198. * 170. .00 .000
75. .06 .013 179. * 175. .00 .000
80. .04 .003 159, * 1s0. .00 .000
85. .04 .003 ©141. * 185. .00 .000
90. .04 .003 125. * 190. .00 .000
95. .04 .003 111, * 195. .00 .000
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.835
VOLUME OF EXCESS PRECIP = 23. ACRE-FEET
PEAK Q = 239. CFS TIME OF PEAK = 45. MIN,
INFILT.= 3.50 IN/HR DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .45 IN. MAX.IMP.RET.= .07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7
ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR
‘\_/‘

STORM

(CFs)

98.
87.
78.
69.
61.
55.
48.
42.
37.
33.
29.
25.
22.
19.
12.

8.

6.

4.

3.

2.

INCHES



BASIN ID: —- BASIN COMMENT: BASIN 20 FUTURE CONDITIONS i
N
{0 .
AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) (MI) (MI) (pcT) (FT/FT) (MIN)
.49 1.17 .53 31.00 .0410 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.099 .367
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AF)
12.63 1392.04 682.10 26.13
; WIDTH AT 50 = 22. MIN. WIDTH AT 75 = 11. MIN. X50 = .35 K75 = .45
! RAINFALL LOSSES INPUT W/ BASIN DATA
|
| MAX. PERVIOUS RET. = .35 IN.  MAX. IMPERVIOUS RET. = .07 IN.
{ INFILTRATION = 4.20 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
R
1.
|
: TIME UNIT : TIME UNIT ' TIME UNIT ,
‘ HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
o> -,
* *
0. 0. o+ 40. 178, o+ 80. 26. *
5. 334, o+ 45. 140,  * 85. 20. *
10. 639.  + 50. 110. = 90. 16. *
1s. 653.  * 55. 86.  * 95, 12. -
20. 485,  * 60. 68.  *  100. 10. .
25. 377, o+ 65. 53. =+  105. 8. -
30. 290, 70. 42. +  110. 0. *
3s. 227. = 7s. 3. o+ 0. 0. -
1 BASIN ID: —- BASIN COMMENT: BASIN 20 FUTURE CONDITIONS
**k** STORM NO, = 1 wewdw DATE OR RETURN PERIOD = 100 ¥R
INCREMENT TOTAL STORM * INCREMENT TOTAL STORM ™
TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP  (CFS) - (MIN.) (Ix) PRECIP (CFS) *
L 3 L ]
* *
C) 0. .00 .000 0. o+ 95. .04 .010 177, =+
S~ 5. .03 .000 0. * 100. .04 .010 148.
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™
\,/

10. .08 .014 5. * 105. .04 -010 124. *

1s. .14 .040 22. * 110. .04 .010 106. w
20. .24 .070 58. * 115, .04 .010 92. *
25. .41 .215 149. * 120. .04 .010 81, *
30. C.74 .681 435. * 125. .00 .000 68. *
3s5. .41 .366 750. * 130. .00 .000 53. *
40. .24 .194 888. * 135. .00 .000 37. *
45. .18 .143 854. * ‘140, .00 .000 27. *
50. .15 .109 776. A 145. .00 .000 20. *
55. .12 .081 688. * 150. .00 .000 15. *
60. .12 .081 608. * 155. .00 .000 11. *
65. .12 .081 542, - * 160. .00 .000 8. *
70. .06 .023 473. * 165. .00 .000 6. *
75. .06 .024 397. * 170. .00 .000 4. *
80. .04 .010 324. * 175. .00 .000 3. .
85. .04 .010 264. * 180. .00 . .000 2. *
90. .04 .010 215. * 185. .00 .000 2. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.217 INCHES

VOLUME OF EXCESS PRECIP = 58. ACRE~FEET

PEAK Q = 888. CFS TIME OF PEAK = 40. MIN.

INFILT.= 4.20 IN/HR DECAY = .00180 FNINF = .60 IN/HR

MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: ~-- BASIN COMMENT: BASIN 21 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.10 .49 .19 26.00 .0310 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.103 .255
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
{MIN) {MIN) (CFS/SQMI) (CFS) (AF)

5.59 16.00 3170.73 307.56 5.17

B-148



*+* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,

REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.07)

WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 5. MIN. K50 = .35 K75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA
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MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.80 IN./HR. DECAY = ,00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ’ TIME UNIT 4 TIME UNIT
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH
* *
* *
0. 0. * 20. " 64. * 40. 8.
5. 303. * 25. 38. - 45. 0.
10. 193. * 30. 22. * 0. 0.
15. 109. * 35. 13, b 0. 0.
BASIN ID: -~ BASIN COMMENT: BASIN 21 FUTURE CONDITIONS
#%%% STORM NO, = 1 w¥#x DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS)
*
*
0. .00 .000 0. - 65. .12 .085 79.
5. .03 .000 0. * 70. .06 .027 52.
1o0. .09 .012 T4l - 75. .06 .027 37.
15. .14 .034 12. * 80. .04 .009 24.
20. .24 .058 25. * 85. .04 .009 16.
25. L .230 85. * 90. .04 .009 12.
30. .74 .687 261. * 95. .04 .009 9.
35. .41 .371 275. - 100. .04 .009 8.
40. .24 .199 224. * 105. .04 .009 7.
45. .18 .148 178. * 110. .04 .009 7.
S0. .15 .114 140. * 115. .04 .009 7.
55. .12 .085 109. * 120. .04 .009 7.
60. .12 .085 90. * 125. .00 .000 4.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.239 INCHES
VOLUME OF EXCESS PRECIP = 12. ACRE-FEET
PEAK Q = 275. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.80 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.



|
|
|
ﬂ
|

,\‘/

—

RATIONAL FORMULA C = .66

I= 6.5 INCHES/HOUR
A= 62.1 ACRES
Q= 264. CFS
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 22 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT ﬁURATION

(SQMI) (MI) (MI) (pCT) (FT/FT) (MIN)
.26 .95 .36 8.00 .0400 5.00
COEFFICIENT COEFFICIENT
.(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.133 .242
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK - VOLUME OF RUNOFF
(MIN) (CFS/SQMI) (CFS) (AF)
12.85 899.18 236.48 14.03
WIDTH AT 50 = 33. MIN. WIDTH AT 75 = 17. MIN. K50 = .23 X75 = .31
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. = .50 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.80 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT . TIME UNIT ' TIME UNIT .
HYDROGRAPH + HYDROGRAPH * HYDROGRAPH *
* w
* o
0. 0. - 50. 86. * 100. 21. *
5. 114. * 55. 75. * 105. 19. *
10. 222. * 60. 65. * 110. 16. *
1s. 230. * 65. 57. * 115. 14. *
20. 153. * 70. 49. * 120. 12. *
25. 176. * 75. 43, * 125. 11. *
30. 155. * 80. 37. * 130. 9. *
3s. 133. * 85. 33. * 135. 8. *
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40. 113. * 90. 28. * 140. 0. *

/'\\ 45, 99. * 95. 25. * 0. o. *
/ 1 BASIN ID: -~ BASIN COMMENT: BASIN 22 FUTURE CONDITIONS
#%%* STORM NO. = 1 ww¥¥ DATE OR RETURN PERIOD = 100 ¥R
INCREMENT TOTAIL STORM * INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFs) *
w w
. "
0. .00 .000 0. * 100. .04 .003 110, *
5. .03 .000 0. * 105. .04 .003 97. *
10. .09 .004 0. * 110. .04 .003 g5. *
: 15. .14 .010 2. = 115. .04 .003 74, w
20. .24 .018 5. * 120.. .04 .003 66. *
25. .41 . .052 13, 125. .00 .000 57. *
30. .74 .683 96. * 130. .00 .000 50. *
3s. .41 .365 211. * 135. .00 .000 44. -
40. .24 .192 276,  * 140. .00 .000 3.+
4s. .18 .141 289. * 145, .00 .000 33. *
50. .15 .107 291. - 1so. .00 .000 29. *
55, .12 .078 283. * 155. .00 .000 25. *
€0. .12 .078 269. * 160. .00 .000 21. *
- 65. .12 .078 254, * 165. .00 .000 14. *
( ) 70. .06 .020 235. * 170. .00 .000 5. *
) 7s. .06 .020 212, o+ 175. .00 ©.000 7. *
80. .04 .003 188. * 180. .00 .000 5. -
85. .04 .003 165. * 185. .00 .000 3. *
S0. .04 .003 144. - 190. .00 .006 _ 2. *
95, .04 .003 126. * 195. .00 .000 2. *
TOTAL PRECIP. = 3.41 (l-ﬁOUR RAIN = 2.95) EXECESS PRECIP. = 1.874 INCHES
} VOLUME OF EXCESS PRECIP = 26, ACRE-FEET
: PERK Q = 291, CFs TIME OF PEAK = 50. MIN.
INFILT.= 3.80 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .07 IN.
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE ~ 100 YR

BASIN ID: -- BASIN COMMENT: BASIN 23 FUTURE CONDITIONS

[
i
|
|
!

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION
(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
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9

.26 .83 .49 11.00 .-0470

COEFFICIENT ' COEFFICIENT
(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)

-124 .235
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAX RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFS) (AF)
12.57 897.63 231.59 13.76
WIDTH AT 50 = 33, MIN. WIDTH AT 75 = 17. MIN. K50 = .23 K75 = .31

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .50 IN.  MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.80 IN./HR. DECAY = .00180/SECOND FNINFL = .6
TIME UNIT : TIME UNIT ’ TIME UNIT .
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
w w
* ” -

0. 0. > 50. 84. *  100. 21. >
5. 11s. * 55. 73. *  105. 18. *
10. 220. * 60. 64. *  110. 16. >
15. 224. * 65. 56. *«  115. 14. -
20. ' 186. * 70. 48. * 120. 12. *
25. 172. * 75. 42. « 125, 11. *
30. 151. * go0. 37. *  130. 5. *
3s, 130. - 8s. 32. * 135, 8. *
40. 111. - 90. 28. *  140. o. *
4s. 97. > 95. 24. * 0. " o. *

BASIN ID: ~- BASIN COMMENT: BASIN 23 FUTURE CONDITIONS

*¥x% STORM NO. = 1 #wew DATE OR RETURN PERIOD = 100 YR

INCREMENT  TOTAL STORM * INCREMENT TOTAL

TIME  RAINFALL EXCESS HYDROGRAPH * TIME  RAINFALL EXCESS

(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP

.
.

0. .00 .000 0. - 100. .04 .004

5. .03 .000 0. - 105. .04 .004

10. .09 .004 0. * 110. .04 .004

15. .14 .014 3. * 11s. .04 .004

20. .24 .025 7. w 120. .04 .004
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5.00

0 IN./HR.

STORM
HYDROGRAPH
(CFS)

103.
91.
80.
71.
63.



25, .41 .045 14. * 125. .00 .000 55. *

30. .74 .677 96. * 130. .00 .000 48. *
35. .41 +359 208. * ’ 135. .00 .000 42. *
40. .24 .186 267. * 140. .00 .000 36. Lo
45. .18 .135 276. * 145. .00 .000 32. *
50. .15 .101 278. * 150. .00 .000 28. *
55. .12 .072 270. * 155. .00 .000 24. *
60. .12 .072 255. * "160. .00 .000 20. *
€5. <12 .073 240. * 165. .00 .000 13. *
70. .06 -014 221. * 170. .00 .000 9. *
75. .06 .014 1s8. * 175. .00 .000 6. *
80. .04 -.004 174. * 180. -00 .000 5. *
8s5. .04 -.004 154. * 185. .00 .000 3. *
SO. .04 -004 134. > 190. .00 .000 2. *
95. .04 .004 118, * 195. .00 .000 2. x

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.824 INCHES

VOLUME OF EXCESS PRECIP = 25. ACRE-FEET

PERK Q = 278, CFS TIME OF PEAK = 50, MIN.

INFILT.= 3.80 IN/HR DECAY = ,00180 FNINF = .60 IN/HR

MAX.PERV.RET.= .50 IN. MAX.IMP.RET.= .08 IN.

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC -~ FUTURE LAND USE - 100 YR

BASIN ID: ~- BASIN COMMENf: BASIN 24 FUTURE CONDITIONS

AREAR OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.06 .34 17 8.00 .0570 . 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAX)  (RELATED TO PEAK RATE OF RUNOFF)
.133 .196

CALCULATED UNIT HYDROGRAPH

TIME TO PEAX TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (aF)

4.15 10.00 4576.77 257.4% 3.47

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.55)
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SN

)

WIDTH AT 50 = 7. MIN.

RAINFALL LOSSES I

MAX. PERVIOUS RET. = .50
INFILTRATION = 4.40 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ‘ TIME UNIT ' TIME UNIT 4

HYDROGRAPH *

0. 0. *

S. 280. *

10. 116. *
BASIN ID: -

w*¥¥ STORM NO., = 1 hwww

INCREMENT TOTAL

TIME RAINFALL EXCESS
(MIN.) (IN) PRECIP
0. .00 .000

5. .03 .000
10. .09 .004
15. .14 .010
20. .24 .018
25. .41 .031
30. .74 .652
3s. .41 .357
40. .24 .184
45. .18 .133

TOTAL PRECIP. = 3.41
VOLUME OF EXCESS PRECI
PEAK Q = 187. CFS
INFILT.= 4.40 IN/HR
MAX.PERV.RET.= .50 IN.

RATIONAL FORMULA C
I
A =
Q=

U.D.F.C.D. CUHP RUNOFF ANALYSIS

WIDTH AT 75 = 3. MIN. K50 = .35 K75 = .45
NPUT W/ BASIN DATA

IN. MAX. IMPERVIOUS RET. = .07 IN.

HYDROGRAPH * HYDROGRAPH *

15. 52. * 30. 0. o
20. 24. * - 0. 0. *
25. 11. * 0. 0. *

BASIN COMMENT: BASIN 24 FUTURE CONDITIONS

DATE OR RETURN PERIOD = 100 YR

STORM * INCREMENT  TOTAL
HYDROGRAPH * TIME  RAINFALL EXCESS HYDROGRAPH
(CFS) * (MIN.) (IN) PRECIP
*
*
0. o+ 50. .15 .099
0. * 5. .12 .071
1. * 60. .12 .071
3. > 65. .12 .071
6. * 70. .06 .013
11. * 75. .06 .013
187. * 80. .04 .003
177. * 85. .04 .003
128. * 90. .04 ©.003
93. * 95. .04 .003

(1-HOUR RAIN = 2,95)
P = 6. ACRE-FEET
TIME OF PEAK = 30. MIN.
DECAY = .00180 FNINF = .60 IN/HR
MAX.IMP.RET.= .07 IN.

.51
8.0 INCHES/HOUR
41.6 ACRES
170. CFS
EXECUTED ON DATE AT TIME
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EXECESS PRECIP. = 1.751

STORM

(CFS)

68.
46.
38.
36.
18.
11.

3.
2.

INCHES



(M

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -~ BASIN COMMENT: BASIN 50 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FI/FT) (MIN)
.06 .61 .20 39.00 .0390 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.094 329
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

8.07 20.00 2265.14 127.07 2.99

#%% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.96)

WIDTH AT 50 = 13. MIN. WIDTH AT 75 = 7. MIN. K50 = .35 X75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3,60 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ' TIME UNIT ’ TIME UNIT 4
HYDROGRAPH ¥ HYDROGRAPH * HYDROGRAPH ¥
- -
. -
o. 0. * 20. s0. * 40. 12. *
5. 96. * 25. 35. * 4s. s. *
10. 11s. * 3o. 25. * 50. 0. *
15, 75. * 35. 17. * 0. 0. *
BASIN ID: -~ BASIN COMMENT: BASIN 50 FUTURE CONDITIONS
w*¥% STORM NO. = 1 ¥ DATE OR RETURN PERIOD = 100 YR
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)

INCREMENT

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

BASIN COMMENT:

BASIN 51 FUTURE CONDITIONS

(SQMI) (MI) (MI) (PCT) (FT/FT)
.05 .63 .25 35.00 .0230
COEFFICIENT COEFFICIENT

{REFLECTING TIME TO PEAK)

.096

(RELATED TO PEAK RATE OF RUNOFF)

-294
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INCREMENT  TOTAL STORM * TOTAL ~ STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS)
w*
-
0. .00 .000 0. * 70. .06 .032 47.
5. .03 .000 0. * 75. .06 .032 33.
10. .09 .018 2. * 80. .04 .013 23,
15. .14 .050 7. * 85. .04 .013 17.
20. .24 .087 16. * 90. .04 .013 12.
25. .41 .233 37. * 95. .04 .013 10.
30. .74 .690 103. * 100. .04 .013 8.
as, .41 .375 141. - 105. .04 .013 7.
40. .24 .203 131. * 110. .04 .013 6.
45, .18 .152 112. - 115. .04 .013 6.
50. .15 .118 96. * 120. .04 .013 6.
55. .12 .090 80. * 125. .00 .000 4.
60. .12 .090 68. - 130. .00 .000 3.
65. .12 .090 59. A 135. .00 .000 2.
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.379 INCHES
VOLUME OF EXCESS PRECIP = 7. PACRE-FEET
PEAK Q = 141. CFS TIME OF PEAK = 35. MIN.
- INFILT.= 3.60 IN/HR DECAY = .00180 FNINF = .S0 IN/HR
( ) MAX.PERV,RET.= .40 IN. MAX.IMP.RET.= .07 IN.
RATIONAL FORMULA C = .70
I= 5.8 INCHES/HOUR
A= 35.8 ACRES
Q= 145. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

(MIN)

5.00



CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

5.85 14.00 3327.66 ) 183.02 2.83

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 8.35)
WIDTH AT 50 = $. MIN. WIDTH AT 75 = 5. MIN. K50 = .35 X75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .08 IN.

INFILTRATION = 4.00 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ' TIME UNIT 4 TIME UNIT '
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* L g
~ - *
| ( g) 0. 0. - 15. 64. * 30. 13. *
5. 176. * 20. 3s. * 35. 7. *
10. 116. * 25. 22. * 40. 0. *
1 BASIN ID: ~=~ BASIN COMMENT: BASIN 51 FUTURE CONDITIONS
!
1
e
i *«+* STORM NO. = 1 *%*x DATE OR RETURN PERIOD = 100 YR
'
|
5 INCREMENT TOTAL STORM * INCREMENT TOTAL STORM *
L TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL  EXCESS HYDROGRAPH +
| (MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS) -
L Lo -
| . v
| 0. .00 .000 0. * 65. .12 .083 42. *
‘ 5. .03 .000 0. o+ 70. .06 .025 28, o+
10. .09 .013 2. - 75. .06 .025 20. >
1s. .14 .045 9. * 80. .04 .012 13. -
20. .24 .078 20. - 85. .04 .012 10. *
25. .41 .231 53. * S0. .04 .012 7. -
30. .74 .683 154. * 95. .04 .012 6. *
35, .41 .368 163. * 100. .04 .012 5. *
40. .24 .196 132, * 105. .04 .012 5. *
45. .18 .145 104. * 110. .04 .012 5. *
] 50. .15 .111 81. * 115. .04 .012 5. *
K\,) 55. .12 .083 63. * 120. .04 .012 5.
60. .12 .083 51. * 125. .00 .000 3. >
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TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.276 INCHES

VOLUME OF EXCESS PRECIP = 7. ACRE-FEET
PEAK Q = 163. CFS TIME OF PEAK = 35. MIN.
INFILT.= 4.00 IN/HR DECAY = .00180 FNINF = .60 IN/HR

MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.

RATIONAL FORMULA C = .67
1= 6.9 INCHES/HOUR
A= 35.2 ACRES
Q= 162. CFSs
U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: ~- BASIN COMMENT: BASIN 52 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.06 .36 .16 40.00 .0210 5.00
COEFFICIENT COEFFICIENT

{REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)
.083 .340
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAX VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

6.89 16.00 2973.36 169.48 ' 3.04

ek NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 6.09)
WIDTH AT 50 = 10. MIN. WIDTH AT 75 = 5. MIN. K50 = .35 X75 = .45
RAINFALL, LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 4.20 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
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)

TIME UNIT ’ TIME UNIT ’ TIME UNIT ‘.

HYDROGRAPH * HYDROGRAPH ¥ HYDROGRAPH *
* *
* -
0. 0. * 15. 73. * 30. ' 17. >
5. 143. - 20. 45. * 35. 10. *
10. 124. * 25. 28. * 40. 0. -
1 BASIN ID: ~-- BASIN COMMENT: BASIN 52 FUTURE CONDITIONS
*%%** STORM NO. = 1 ##**¥ DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFs)
. *
"
0. .00 .000 0. * 65. .12 .085 45.
5. .03 .000 0. * 70. .06 .028 32,
10. .09 .018 3. * 75. .06 .028 23.
15. .14 .052 10. - 80. .04 013 16.
20. .24 .090 21. d 85. .04 .013 12.
25. .41 .238 50. * 90. .04 .013 s.
N 30. .74 .684 137. * 95. .04 .013 7.
‘L_ /) 3s5. .41 .369 161. A 100. .04 .013 6.
40. .24 .198 138. - 105. .04 .013 6.
45. .18 .147 112. - 110. .04 .013 6.
50. .15 .113 89. w 115. .04 .013 6.
55. .12 .085 70. * 120. .04 .013 6.
60. .12 .085 56. * 125. .00 .000 4.
TOTAL PRECIP. = 3.41 (1-éoun RAIN = 2.95) EXECESS PRECIP. = 2.342 INCHES
VOLUME OF EXCESS PRECIP = 7. ACRE~FEET
PEAK Q = 161. CFS TIME OF PEAK = 35. MIN.
INFILT.= 4.20 IN/HR DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .07 IN.
RATIONAL FORMULA € = .69
I= 6.5 INCHES/HOUR
A= 36.5 ACRES
Q= 162. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR
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BASIN ID: -~ BASIN COMMENT: BASIN 53 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE:- UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.19 .68 .34 16.00 .0360 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)

.116 .235

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(MIN) (CFS/SQMI) (CFS) (AF)
10.16 1178.43 225.08 - 10.19
WIDTH AT 50 = 25. MIN. WIDTH AT 75 = 13. MIN. X50 = .24 K75 = .33

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.60 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
()
TIME UNIT . TIME UNIT ‘ TIME UNIT ’
HYDROGRAPH * . HYDROGRAPH * HYDROGRAPH *
* *
* *
0. 0. * 40. 77. * 80. 18. *
5. 145. * a5. 64. * 85. - 1s. *
10. 225. * 50. 53, * 90. 12. *
15, 192. * s5. 44. * $5. 10. *
20. 164. * 60. 37. * 100. 9. *
25. 137. * 65. 31. * 105. o. *
30. 111. * 70. 26, * o. 0. *
s, 92. * 75. 21. * 0. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 53 FUTURE CONDITIONS
#ww%« STORM NO. = 1 wwww DATE OR RETURN PERIOD = 100 ¥R
INCREMENT TOTAL STORM * INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH + TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFs) * (MIN.) (IN) PRECIP (CFS) -
- -
« -
‘ 0. .00 .000 0. * 85. .04 .005 115, *
./ 5. .03 .000 0. * 90. .04 .005 97. *
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10. .08 .007 1. * 95. .04 . 005 82. *

15. .14 .021 5. * 100. .04 .005 69. *
20. .24 .036 11. » 105 .04 .005 . 59, *
25. .41 .173 as. * 110. .04 .D05 51, *
30. .74 .685 150. * 11s. .04 .005 43. *
35, .41 .368 250. * 120. .04 .005 37. >
40. .24 .195 279. - 125. .00 .000 30. »
4s5. .18 .144. 278. * 130. .00 .000 20. -
50. .15 .110 265. * 135. .00 .000 14. *
55. .12 .081 243. * 140. .00 .000 11. *
60. .12 .082 222. * 145. .00 .000 8. *
65. .12 .082 206. * 150. .00 .000 5. *
70. .06 .023 184. 1s5. .00 .000 4. *
7s. .06 .023 159, * 160. .00 .000 3. x
g0. .04 .005 136. * 165. .00 .000 2. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) . EXECESS PRECIP. = 2.080 INCHES

VOLUME OF EXCESS PRECIP = 21. .ACRE—FEET

PEAX Q = 279. CFs TIME OF PEAK = 4{0. MIN.

INFILT.= 3.60 IN/HR  DECAY = .00180  FNINF = .50 IN/HR

MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 ¥R

BASIN ID: ~- BASIN COMMENT: BASIN 54 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.04 .45 .27 16.00 .0510 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAX) (RELATED TO PEAXK RATE OF RUNOFF)

.116 .184

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

5.23 17.00 2597.58 98.71 2.03

*¥%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.67)

B-161



WIDTH AT 50 = 12. MIN.

WIDTH AT 75

= 6. MIN.

RARINFALL LOSSES INPUT W/ BASIN DATA

K50 = .27

MAX. IMPERVIOUS RET. = .07 IN.

K75 = .37

IN./HR.

STORM

EXCESS HYDROGRAPH

MAX. PERVIOUS RET. = .40 IN.
INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50
TIME UNIT ’ TIME UNIT ‘ TIME UNIT ’
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
- -
0. 0. * 15. 45. * 30. 14. -
5. 99. hd 20. 31. * 3s. 10. *
10. 69. w 25. 21. * 40. 0. *
1 BASIN ID: -~ BASIN COMMENT: BASIN 54 FUTURE CONDITIONS
wk*¥ STORM NO. = 1 ‘*¥¥w DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM > INCREMENT TOTAL
C o TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL
( ) (MIN.) (IN) PRECIP (CFSs) * (MIN.) (IN) PRECIP
*
-
o. .00 .000 0. * 60. .12 .082
5. .03 .000 0. - 65. .12 .082
10. .09 .007 1. * 70. .06 .023
15, .14 .021 3. * 5. .06 .023
20. .24 .036 5. * 80. .04 .005
2s. .41 .183 22. * 85. .04 .005
30. .74 .687 83. - 90. .04 .005
35. .41 .369 93. * 95. .04 .005
40, .24 .196 82. - 100. .04 .005
45. .18 .144 70. * 105. .04 .005
S0. .15 .110 58. * 110. .04 .005
55. .12 .081 48. * 115. .04 .005
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.093
VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK Q@ = 93. CFS TIME OF PEARK = 35. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.=

RATIONAL FORMULA C

.40 IN.

1=
A
Q

it

it

MAX.IMP.RET.= .07 IN.

.61

6.3 INCHES/HOUR
24.3 ACRES

94.

CFS
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‘\\—/’

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME
CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 ¥R

BASIN ID: —-— BASIN COMMENT: BASIN 55 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (pcT) (FT/FT) (MIN)
.06 .45 .25 17.00 .0540 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PERX) (RELATED TO PEAK RATE OF RUNOFF)
.115 .198
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

4.90 15.00 3167.54 177.38 2.98

*w* NOTE : THE TIME TO PEAX IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 7.35)

WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 5. MIN. K50 = .31 K75 = .42

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .07 IN.
INFILTRATION = 3.30 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT . TIME UNIT . TIME UNIT .
HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
" -
- -
o. 0. * 15. 62. * 3o. 14. *
5. 177. * 20. as. * 3s. 8. -
10. 106. + 25, 23, * 40. 0. *
BASIN ID: -- DBASIN COMMENT: BASIN 55 FUTURE CONDITIONS
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***% STORM NO, = 1 wwww DATE OR RETURN PERIOD = 100 ¥R

INCREMENT TOTAL STORM * INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFs) *
* *
* *
o. .00 .000 0. * 65. .12 .082 42. *
5. .03 .000 0. * 70. .06 .024 27. *
10. .09 .008 1. * 75. .06 .024 20. *
15. .14 .022 5. * 80. .04 .006 12, *
20. .24 .038 10. * 85. .04 .006 8. *
25. .41 .186 39, * S0. .04 .006 5. . *
30. .74 .687 145. - 95, .04 .006 4. *
3s. .41 . .369 152. * 100. .04 .006 3. *
40. .24 .196 125. * 105. .04 .006 3. *
4s. .18 .145 w00,  » 110. .04 .006 2. v
50. .15 .111 80. * 115, .04 .006 2. *
5. .12 .082 62. * 120. .04 .006 2. *
60. .12 .082 51. * 125. .00 .000 1. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.106 INCHES
VOLUME OF EXCESS PRECIP = 6. ACRE-FEET
PEAK Q = 152. CFS TIME OF PEAK = 35. MIN.
INFILT.= 3.30 IN/HR DECAY = .00180 FNINF = .50 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .07 IN.
RATIONAL FORMULA C = .62
I= 6.7 INCHES/HOUR
A= 35.8 ACRES
Q= 148. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: == BASIN COMMENT: BASIN 56 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIQUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.03 .30 .16 40.00 .0280 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAKX) (RELATED TO PEAK RATE OF RUNOFF)

.083 .313
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CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFS) (AF)

6.89 16.00 2739.33 90.40 1.76

*** NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TP= 5.57)

"WIDTH AT 50 = 11. MIN. WIDTH AT 75 = 6. MIN. X350 = .35 K75 = .45

RAINFALL LOSSES INPUT W/ BASIN DATA

MRX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.90 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ’ TIME UNIT 4 TIME UNIT ‘
HYDROGRAPH * HYDROGRAPH ¥ HYDROGRAPH *
- -
o - -
L ,> 0. 0. * 15. 42. w 30. - 12, *
5. 79. * 20. 28. * 35. 8. *
10. 68. * 25. i8. * 40. 0. -
1 BASIN ID: -~ BASIN COMMENT: BASIN 56 FUTURE CONDITIONS
#%%% STORM NO. = 1 ‘h¥wx DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT  TOTAL STORM -
TIME RAINFALL  EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH *
(MIN.) (IN) PRECIP (CFSs) * (MIN.) (IN) PRECIP (CFS) *
* *
* -
0. .00 .000 0. * 65. .12 .085 27. -
S. .03 .000 0. * 70. .06 .028 9. -
10. .09 .014 1. * 75. .06 .028 4. d
15. .14 .052 5. * 80. .04 .013 10. -
20. .24 .080 11. - 85. .04 .013 7. -
25. .41 .246 28. * 90. .04 .013 6. -
30. .74 .684 76. * 95. .04 .013 4. *
35. .41 .370 89. * 100. .04 .013 4. *
40. .24 .198 78. * 105. .04 .013 4. *
45. .18 .148 65. * 110. .04 .013 3. *
. 50. .15 2114 54. * 115. .04 .013 3. -
\\“/, 55. .12 .085 43. * 120. .04 .013 3. -
/ 60. .12 .085 35. * 125. .00 .000 2. *
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TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.347 INCHES
VOLUME OF EXCESS PRECIP = 4. ACRE-FEET
PEAK @ = 89. CFS TIME OF PEAX = 35. MIN.
INFILT.= 3.90 IN/HR  DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMULA C = .69
I= 6.5 INCHES/HOUR
A = 21.1 ACRES
Q= 94. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

BASIN ID: -~ BASIN COMMENT: BASIN 57 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
( \» .09 .57 .23 22.00 .0380 .5.00
: COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
.108 .232

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (CFs) (AF)

4.91 14.00 3704.12 337.08 4.85

**+ NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPD (TIP= 7.85)
WIDTH AT 50 = 8. MIN. WIDTH AT 75 = 4. MIN. K50 = .35 K75 = .45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .40 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.90 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
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TIME UNIT ! TIME UNIT ! TIME UNIT ‘e

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC -~ FUTURE LAND USE - 100 YR

B-167

HYDROGRAPH * HYDROGRAPH * HYDROGRAPH *
* *
* L 4
o. 0. * 15. 92. * 30. 14. *
5. 337. * 20. 4s. * 35. 8. *
10. 173. * 25. 26. * 40. 0. *
BASIN ID: -~ BASIN COMMENT: BASIN 57 FUTURE CONDITIONS
wkwsx STORM NO, = 1 ww DATE OR RETURN PERIOD = 100 YR
INCREMENT  TOTAL STORM * INCREMENT TOTAL STORM *
TIME RAINFALL EXCESS HYDROGRAPH ¥ TIME RAINFALL EXCESS HYDROGRAPH +*
(MIN.) (IN) PRECIP (CFs) * (MIN.)  (IN) PRECIP (CFS) *
* *
* w
0. .00 .000 0. * 65. .12 .077 61. *
5. .03 .000 0. * 70. . .06 .019 37. *
10. .09 .008 3. - 75. .06 .01% 25. *
15. .14 .028 11. * 80, .04 .007 15. *
20. .24 .049 22, * 85. .04 .007 10. *
25. .41 .162 66. * 90. .04 .007 8. *
30. .74 .679 263. * 95, .04 .007 6. *
3s. .41 .363 258, - 100. .04 .007 5. *
40. .24 .191 199. * 105, .04 .007 5, *
45. .18 .140 152. - 110. .04 .007 5. *
50. .15 .106 116. * 115. .04 -007 5. *
55. .12 .077 87. * 120. .04 .007 5. *
60. .12 .077 71. * 125, .00 .000 3. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.063 INCHES
VOLUME OF EXCESS PRECIP = 10. ACRE-FEET
PERK Q = 263. CFS TIME OF PEAK = 30. MIN.
INFILT.= 3.90 IN/HR DECAY = .00180 FNINF = .60 IN/HR
MAX.PERV.RET.= .40 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMULA C = .61
1= 6.9 INCHES/HOUR
A= 58.2 ACRES
Q= 243. CFS
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME



BASIN

ID:

AREA OF BASIN
(SQMI)

.41

-= BASIN COMMENT: BASIN 58 FUTURE CONDITIONS

LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(MI) (MI) (PCT) (FT/FT) (MIN)
1.02 .49 8.00 . .0490 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAK RATE OF RUNOFF)

.133 «259

+ CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDROGRAP PEAK VOLUME OF RUNOFF

(

MIN)

14.33

WIDTH AT 50 =

(CFS/SQMI) (CFS) (AF)

839.83 . 340.97 21.65

36. MIN. WIDTH AT 75 = 19. MIN. X50 = .24 K75 = .33

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. = .45 IN, MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.70 IN./HR. DECAY = .00180/SECOND FNINFL = .50 IN./HR.
TIME UNIT ’ TIME UNIT ‘ TIME ~ UNIT 4
HYDROGRAPH + HYDROGRAPH * HYDROGRAPH +*
* *
- *
0. 0. A 55, 118. * 110. 27. *
5.° 141. * 60. 104. * 115. 24. *
10. 301. * 65. 91. * 120. 21. *
15. 340. * 70. 79. * 125. i8. -
20. 303. - 75. 69. * 13o0. 16. -
25. 259. * 80, 61. - 135. 14. -
30. 237. - 85. 53. - 140. 12. i
35. 208. * 90. 46. * 145. 11. -
40. 179. * 95, 40. * 150. 9. -
45. 155. o 100. 35. - 155. 8. *
50. 136. * 105, 31. * 160. 0. -
BASIN ID: -- BASIN COMMENT: BASIN 58 FUTURE CONDITIONS

w%¥% STORM NO, = 1
INCREMENT
TIME RAINFALL
(MIN.) (IN)

Rl DATE OR RETURN PERIOD = 100 YR
TOTAL STORM * INCREMENT TOTAL STORM >
EXCESS HYDROGRAPH * TIME RAINFALL EXCESS HYDROGRAPH ~*
PRECIP (CFS) * {MIN.) {IN) PRECIP (CFS) >
* w
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0. .00 .000 0. * . 110. .04 .003 138, *
S. .03 .000 0. > 115. -04 .003 122, *

10. .09 .003 o. * 120. .04 .003 108. *
15. .14 .010 2. > 125. .00 .000 85. *
20. .24 .018 7. > 130. .00 . -000 83. >
25. .41 .102 24. * 13s. .00 .000 73. >
30. .74 .684 137. * 140. .00 .000 €4. *
35. .41 .366 301. > 145. .00 .000 56. *
40. .24 192 408. * 150. .00 .000 49. *
45. .18 -141 442. * 155. .00 .000 42. *
50. .15 .107 441. * 160. .00 .000 37. *
55. =12 .078 433, * 165. .00 .000 32. *
60. .12 -.079 416. * . 170. .00 .000 28. - w
65. .12 .079 354. * 175. .00 .000 25. *
70. .06 020 367. * 180. .00 .000 21. *
75. .06 .020 334. * 185. .00 -000 13. >
80. .04 .003 297. |« 190. .00 .000 S. b
85. .04 .003 263. * 195. .00 .000 7. *
90. .04 .003 231. * 200. .00 .000 S. >
9s. .04 .003 203. bl 205. .00 -.000 3. >
100, .04 .003 178. * 210. .00 .000 2. M
105. .04 .003 157. bl 215. .00 .000 2. *

TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 1.924 INCHES

VOLUME OF EXCESS PRECIP = 42. ACRE-FEET

PEAK Q = 442. CFS TIME OF PEAK = 45. MIN.

INFILT.= 3.70 IN/HR DECAY = .00180 FNINF = .50 IN/HR

MAX.PERV.RET.= .45 IN. MAX.IMP.RET.= .08 IN.

U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 7

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 ¥R

BASIN ID: -~ BASIN COMMENT: BASIN 59 FUTURE CONDITIONS

AREA OF BASIN LENGTH OF BASIN DIST TO CENTROID IMPERVIOUS AREA SLOPE UNIT DURATION

(SQMI) (MI) (MI) (PCT) (FT/FT) (MIN)
.02 .11 .05 29.00 .0500 5.00
COEFFICIENT COEFFICIENT

(REFLECTING TIME TO PEAK) (RELATED TO PEAX RATE OF RUNOFF)
.100 .219
CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
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(MIN) (MIN) (CFS/SQMI) (CFS)

4.93 12.00 3472.05 76.39

**%* NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION

REPLACING THE ONE COMPUTED BY CUHPD (TP= 3.52)

WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 4. MIN. K50 = .34 K75 = .46

RAINFALL LOSSES INPUT W/ BASIN DATA

VOLUME OF EXCESS PRECIP = 3. ACRE-FEET

B-170

MAX. PERVIOUS RET. = .35 IN. MAX. IMPERVIOUS RET. = .08 IN.
INFILTRATION = 3.90 IN./HR. DECAY = .00180/SECOND FNINFL = .60 IN./HR.
TIME UNIT ’ TIME UNIT ‘ TIME UNIT
HYDROGRAPH ¥ HYDROGRAPH * HYDROGRAPH *
w *
* *
o. 0. * 1s. 25. * 30. o.
5. 76. * 20. 16. > 0. 0.
10. 42. * 25. 10. * 0. 0.
BASIN ID: -— BASIN COMMENT: BASIN 59 FUTURE CONDITIONS
**¥x STORM NO. = 1 ww*x DATE OR RETURN PERIOD = 100 YR
INCREMENT TOTAL STORM - INCREMENT  TOTAL STORM *
TIME RAINFALL  EXCESS HYDROGRAPH « TIME  RAINFALL EXCESS HYDROGRAPH =~
(MIN.) (IN) PRECIP (CFS) * (MIN.) (IN) PRECIP (CFS) *
* *
* .
0. .00 .000 0. * 60. .12 .080 16. *
5. .03 .000 0. * 65. .12 .08l is. »
10. .09 .010 1. * 70. .06 .023 9. *
15. .14 .037 3. * 7s. .06 .023 7. -
20. .24 .065 7. » 80. .04 .010 4. *
25. C.41 .219 21. * 85. .04 .010 3. »
30. .74 .681 63. * 0. .04 .010 2. *
35. .41 .366 63. * 95. .04 .010 2. *
40. .24 .194 51. * 100. .04 .010 2. *
4s. .18 .143 41. . 105. .04 .010 2. *
50. .15 .109 31. * 110. .04 .010 2. *
55. .12 .080 21. * 115, .04 .010 2. *
TOTAL PRECIP. = 3.41 (1-HOUR RAIN = 2.95) EXECESS PRECIP. = 2.198 INCHES

PROVIDED BY THE USER,



PEAK Q = 63. CFS TIME OF PEAK = 30. MIN.

’ \> INFILT.= 3.90 IN/HR DECAY = .00180  FNINF = .60 IN/HR
MAX.PERV.RET.= .35 IN. MAX.IMP.RET.= .08 IN.
RATIONAL FORMUIA C = .64
I= 7.4 INCHES/HOUR
A= 14.1 ACRES
Q= 67. CFS
1 U.D.F.C.D. CUHPD RUNOFF ANALYSIS EXECUTED ON DATE AT TIME

CUHPE/PC VERSION MODIFIED IN JANUARY 1985 TO WRITE OUTPUT FILE OF STORM HYDROGRAPHS FOR SUBSEQUENT
USE WITH MULTI-PLAN RIVER ROUTING ROUTINES OF HEC-1

ARROWHEAD DRAINAGE DESIGN PLAN BY FMG, INC - FUTURE LAND USE - 100 YR

NO HYDROGRAPH VALUES WERE WRITTEN TO AN OUTPUTFILE FOR THIS RUN OF CUHPD.
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APPENDIX B - UDSWM2-PC- 10 YR
DESIGN PLAN HYDRAULIC CONDITIONS




ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MODEL - VERSION PC.1

DEVELOPED BY

UPDATED BY

OTAPE OR DISK ASSIGNMENTS

JINCD)
2

JOUT(1)
1

WATERSHED

JINC2)
1

JOUT(2) J
2

NSCRAT(1)
3

PROGRAM CALLED

JINC3)
0

ouT(3)
0

METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA

WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UNIVERSITY OF FLORIDA (JUNE 1973)

HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS

MISSOURE RIVER DIVISION, CORPS OF ENGINEERS (SEPTEMBER 1974)

BOYLE ENGINEERING CORPORATION (MARCH 1985, JULY 1985)

JIN(S) JINCS) JIN(6) JINGT) JIN(8) JIN(D)
0 0 0 0 0 0
JOUT(4)  JOUT(S5) JOUT(6) JOUT(7) JOUT(8) JOUT(9)
0 0 0 0 0 0
NSCRAT(2) NSCRAT(3) NSCRAT(4)
4 0 0
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JINCIO)
0

JOUT(10)
0

NSCRAT(5)
0




*%% ENTRY MADE TO RUNOFF MODEL ***
ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YEAR STORM

ONUMBER OF TIME STEPS 60
OINTEGRATION TIME INTERVAL (MINUTES), 5.00

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YEAR STORM

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 34 SUBCATCHMENTS

TIMECHR/MIN) 1 2 3 4 5 6 7 8 9
11 12 13 14 15 16 17 18 19
21 22 23 24 50 51 52 53 54
56 57 58 59

0 o. 0. 0. 0. 0. 0 0. 0. 0. ]
0. 0 0 0. 0 0. 0 0
i} 0. 0. 0. 0 0 0 0. 0
0 0. ] 0.

0 5. 0 0 0. 0 0 0. 0 .
0. 0 0. 0 0 0 0. 0.
0. ] 0. 0 0 0 0. 0. 0
0. 0 0. 0

0 10 3. 2. 1. 0 3 1. 3 1 2

10
20
55



a

15.

20.

.25,

30.

35.

40.

45.

50.

13.
1.
13.

29.

29.
13.

109.
20.
116.
36.

122.
50.
127.
43.

9.
77.
96.
35.

69.
89.
70.
28.

51.
89.
53.
22.

38.

90.
44.
26.
101.

100.
101.

62.
110.

74.
155.

54.
186.
93.
53.

40.
194.
91.
38.

30.

46.
175.
28.
40.

90.
306.
62.
98.

113.
338.

84.
141.

114.
295.

153.

109.
243

84.

149.

102.

24,
97.
36.
28.

50.
158.
60.
29.

69.
167.
39.
21.

75.
147.
25.
16.

125.
17.
1.

70.

46.
18.

138.
76.
48.

214.
149.
66.

203.
182.
60.

166.
179.
48.

135.
169.
40.

11.

23.

66.
25.
71.

96.
61.
76.

82.
100.
57.

65.
126.
41.

52.
137.
31.

41,

22.
2.
10.

53.
23.
143,

23.
65.

165.
59.

126.
96.
62.

89.
121.
46.

65.
130.
35.

49.
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10.
1.
12.

51.
38.
55.

78.
100.

60.
102.
112.

46.
104.
107.

36.
100.
99.

27.

95.
24.

32..

11.
55.
40.

87.
75.
33.

79.
26.

50.
75.
21.

38.

22.

15.
63.
1.

109.
190.
57.

127.
334.

95.
393.
50.

68.
363.
37.

51.

314.

28.

37.



55.

10.

15.

20.

25.

30.

86.
39.
17.

29.
85.
31.
13.

190.
88.
26.

24,
184.
82.
20.

19.
178.
77.
16.

17.
171.
72.
14.

16.
163.
68.
14.

16.
157.
65.
14.

13.
150.
61.
10.

200.
80.
143.

94,
165.
74.
135.

87.
139.
68.
126.

81.
121.
62.
118.

76.
108.
58.
11.

7.
99.
54.
105.

66.
89.
50.
99.

60.
7.
45.
90.

54.

106.
10.

67.
90.

43,

156.
32.

91.
141.
27.

78.
129.
23.

68.
118.
20.

62.
110.
17.

57.
103.
15.

51.
95.
13.

42.
85.
1.

33.

137.
22,

33,
131.
17.

28.
126.
13.

25.
123.
12.

22.
120.
11.

20.
115.
1.

110.
9.

1.
104.
8.

128.
26.

39.
122.
20.

32.
119.
15.

30.
115.
13.

29.
11,
13.

29.
106.
12.

25.
101.
1.

19.
95.

16.
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Q4.
89.

22.

86.°

80.

19.
78.
72.

16.
72.
66.

14.
67.
61.

14.
63.
57.

1.
58.
52.

52.

72.
17.

31.
67.
13.

26.
62.
10.

22.
57.

20.
53.

20.
50.

16.
46.

268.
21.

29.
230.

24.
199.
13.

21.
176.
1.

19.
157.
11.

19.
143.
10.

14.
129.




35.

40.

45.

50.

55.

10.

130.
49.

119.
43.

5.
109.
38.
5.

5.
100.
34.
5.

65.
40.
80.

48.

- 56.

36.
7.

43.
50.
32.
63.

39.
44,
29.
57.

35.
40.
26.
50.

32.
38.
24,
45.

29.
35.
22.
40.

26.
30.
19.
36.

22.

37.

40,
32.

37.
28.

34,
23.

32.
21.

30.
19.

27.
17.

25.
14.

23.

75.

27.
66.

24.
58.

22.
52.

20.
46.

19.
42.

17.
37.

13.
33.

97.

8s.

14.
82.

13.
76.

12..

.

&

1.
62.

10.
57.

47.
39.

42.
34,

38.
30.

34.
26.

31.
23.

2.
28.
20.

26.
18.

37.

97.

L)



20.

25.

30.

35.

40,

45,

50.

51.

22.
17.
31.

19.
15.
15.
28.

16.
1.
13.
24,
14.

11.
21.

10.

10.
18.

28.

57.

20.
10.

16.

0.
1.



3.

29. 24,

26.

- 12.

0.

0.

1.

0..

0.

0.

0.

3.

0.

n.

55.

3.

3.

22.

27.

23.

0.

0.

2.

20.

25.

21.

10.

0.

2.

0.

o.

19.

23.

19.

0.

2.

10.

0.

17.

21,

0.

17.

0.

0.

0.
15.

0.

15.

0.

19.

0.

15.

6.

0.

0.

3.

0.

20.

0.

14.

18.

13.

0.

2.

0.

0.

25.

13.

16.

12.

0.

0.

0.

30.
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35.

40.

45,

50.

55.

10.

o o o o
A

11.

o O O QO

o oo o
:

o O O o
.

0.
14.

0.
13.
0.

0.
12.
0.

0.
1.
0.

0.

10.
0.

0.
9.
0.

12.

0.

0.
n.
0.

0.
10.
0.

0.

0.

0.

8.
.

0.
0.
0.

0.
0.
0.

0.
0.

0.
0.

0..

0.
0.



15.

20.

25.

30.

35.

40.

45,

oo oo
A

o O O O

o O o o
.

o O o o

o O o ©o

.

o o o o
.

o O o o

o o o o
. .

o O O O
.

o o o o
.

0.

0.

0.
6.

0.
2.
0.

0.

0.

0.
2.
0.

0.
0.
0.

0.
0.
0.
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0.
0.
0.

0.
0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.




ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.

GUTTER
NUMBER

101

102

200

201

304

305

103

104

-
v
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YEAR STORM
WIDTH INVERT
NDP NP OR DIAM  LENGTH  SLOPE
(FT) (FT)  (FT/FT)
0 4 CHANNEL 20.0 2600. .0150
OVERFLOW .0 2600. L0150
0 3 _ .0 1. .0010
0 4 CHANNEL 10.0 200. .0267
OVERFLOW .0 200. .0267
0 3 .0 1. .0010
0 5 PIPE 2.5 1550. .0330
OVERFLOW 1.0 1550. .0330
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW °
.0 .0 . 3.0 3 6.0 .6
1.8 1090.0
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 A 4.0 4 12.0 1.1
3.1 1015.0
4 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 305 - TOTAL Q VS DIVERTED @ IN CFS
.0 .0 116.0  10.0 232.0  20.0 700.0
0 5 PIPE 2.5 1300. .0300
OVERFLOW 1.0 1300. .0300
0 4 CHANNEL 10.0 2100. .0110
OVERFLOW .0 2100. .0110
0 3 .0 1. .0010
0 4 CHANNEL 20.0 3350. L0113
OVERFLOW .0 3350. L0113
0 3 .0 1. .0010
0 5 PIPE 1.5 1350. .0400
"OVERFLOW 2.0 1350. 0400

GUTTER
CONNECTION

100

101

102

200

201

160

103

104
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SIDE SLOPES OVERBANK/SURCHARGE
HORIZ TO VERT  MANNING DEPTH JK
L R N (FT)
4.0 4.0 .044 4,00 0
33.0 85.0 .050 14.00
.0 .0 .001 10.00 0
0.0 5.0 .038 6.00 0
10.0 100.0 .038 12.00
0 .0 .001 10.00 0
0 .0 .016 2.50 0
20.0 20.0 .020 10.00
0.0 .016 .10 0
9.0 .9 9.0 1.1 170.0
.0 .0 .016 .10 0
17.0 2.0 22.0 2.6 305.0
.0 .0 .001. 10.00 305
40.0
0 .0 .016 2.50 0
20.0 20.0 .020 10.00
4.0 7.0 .050 6.00 0
6.0 38.0 .056- 15.00
.0 .0 . .00 10.00 0
10.0 10.0 .050 5.00 0
8.0 35.0 .063 15.00
0 .0 ..001 10.00 0
.0 .0 .016 1.50 . 0
20.0 20.0 .020 5.00




202

105

106

107
108
10

109
1
110
12
13
14
301

m
15

112
113
16

303

114
20

104
105

106
106

107
108

10
109
1"
110
12
13
14

107
m

15
12
113

16
112

17
114

16 2 PIPE . 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 .0 5.0 .0 8.0

6 14.0 1.2 15.0 2.0 16.0

6.2  19.0 7.4 20.0 8.5  20.0

i} 3 .0 1.

0 4 CHANNEL 10.0 1650.

OVERFLOW .0 1650.

i} 3 .0 1.

0 1 CHANNEL 20.0 1150.

0 4 CHANNEL 10.0 200.

OVERFLOW .0 200.

0 3 .0 1.

0 3 _ .0 1.

0 4 CHANNEL 10.0 1800.

OVERFLOW 50.0 1800.

0 3 .0 1.

0 1 CHANNEL 20.0 600.

0 3 .0 1.

0 1 CHANNEL 30.0 1250.

0 1 CHANNEL 15.0 3550.

0 1 CHANNEL 15.0 2000.

8 2 PIPE .1 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 1.4  50.0 10.0  75.0

98.0 137.0 136.0  149.0

0 3 : .0 1.

0 4 CHANNEL 10.0 2500.

OVERFLOMW .0 2500.

0 3 .0 1.

0 3 .0 1.

0 4 CHANNEL 15.0 1500.

OVERFLOW 20.0 1500.

4 2 PIPE A 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 2.3 105.0 9.0 190.0

0 1 CHANNEL 25.0 3100.

0 3 .0 1.

0 4 CHANNEL 10.0 3100.

OVERFLOW . 50.0 3100.
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.0100

.0
3.0
1.4
.0010
.0103
.0103
.0010
. 0290
.0100
.0100
.0010
.0010
.0220
.0220
.0010
.0330
.0010
.0250
.0400
.0225
.0100

18.6

.0010
.0120
.0120
.0010
.0010
.0170
.0170
.0100

20.0

.0140
.0010
.0155
.0155

10.0
17.0
21.0
.0
4.0
25.0

10.0
20.0
6.0

3.0
3.0

3.0

5.0
2.0
3.0

95.0

8.0
10.0

10.0
10.0

250.0
4.0
.0
7.0
25.0

.0
3.0
14.0

4.0
5.0
5.0

10.0
5.0

15.0
.0
3.0
5.0

12.0

.0

39.

6.0
24.0

16.0
7.0
.0

4.0
.0
7.0

5.0

.033

.1 11.0
4.

4 18.0

.001
.075
.056
.001
.044
.069
.069
.001
.001
.069
044
.001
.056
.001
.056
.069
.063
.016

5 111.0

.001
.056
.063
.001
.001
.069
.056

.001 -

.056

.001

069
.063

.10

10.00
6.00
15.00
10.00
12.00
8.00
15.00
10.00
10.00
4.00
12.00
10.00
10.00
10.00
10.00
10.00
10.00
-10

60.4

10.00

13.0
18.5

125.0

4.00 .

10.00
10.00
10.00
5.00
15.00
.10

10.00
10.00

6.00
15.00

o 0 0 C o o o

Q



302

116

21

22

204

17
24
205

118
25

23
115
18

19
203

50

150

54

55

20

302
116

21

22

204
117
24

205
118

21
114
115

18
19

100

50

150

54
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17 2 PIPE . 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .1 60.0 135.0 1.2
8.6 520.0 13.9  590.0 20.8  650.0 29.9
71.9  855.0 89.6  900.0 109.0  945.0 129.7
0 3 .0 1. .0010
0 4 CHANNEL 10.0 300. .0200
OVERFLOW 40.0 300. .0200
0 4 CHANNEL 10.0 550. L0310
OVERFLOW  220.0 550. .0310
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .5  280.0 680.0 3.7
10.5 1485.0
0 3 .0 1. .0010
0 1 CHANNEL 15.0 - 3900. .0270
8 2 PIPE K 1. .0010
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
0 .0 A1 115.0 285.0 .8
5.3 1180.0 9.2 1325.0
0 3 .0 1. .0010
0 4 CHANNEL 10.0 1300. .0220
OVERFLOW .0 1300. .0220
0 4 CHANNEL 10.0 1700. .0150
OVERFLOW .0 1700, .0150
0 3 .0 1. .0010
0 1 CHANNEL 10.0 900. .0200
0 1 CHANNEL 10.0 2200. .1000
7 2 PIPE K 1. .0010
- RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2 12.0 15.0 1.5
6.6  66.0
0 5 PIPE 8.0 670. .0020
OVERFLOW 1.0 670. .0020
5 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 5'1 - TOTAL @ VS DIVERTED Q IN CFS
.0 .0 450.0 .0 500.0  50.0 600.0
0 5 PIPE 8.0 570. .0020
OVERFLOW 1.0 570. .0020
0 5 PIPE 5.0 400. .0250

.0

240.0
710.0
975.0

.0

2.0

2.0

4.0

4.0

990.0

.0
3.0

510.0

.0
3.0
3.0

10.0
35.0

2.0
2.0

18.0

.0
10.0
.0

150.0
.0
10.0
.0

2.6
41.8
152.4

10.0
15.0
7.0
5.0

6.5

-
:
~

10.

w O
O 0O 0O 0O 0O O 0 o o

.0
10.0

700.0
.0
10.0
.0

.016

350.0

755.0

1010.0
.001
.063
.063
.075
.063
.016

1230.0

.001
.075
.016

780.0

.001
.075
.063
.063
075
.001
.069
.075
.033

22.0

.016

.020 -

.001

250.0
.016
.020
.016

.10

4.9
57.0

10.00
6.00
15.00
8.00
10.00
.10

8.2 1280.0

10.00
10.00
.10

3.2 1000.0

10.00
2.00
10.00
6.00
10.00
10.00
10.00
10.00
.10

5.1

8.00
13.00
10.00

8.00
13.00
5.00

445.0
810.0

25.0

o

o o o o

51



152

56

154
58

155
59

157

61

57

251

253

160
63
350

60

252

156

55

152

56
154

58
155

59

157

153

57

61

253
160
63

155

60

252

//\'
\\/j
OVERFLOW 1.0 400. .0250
4 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 53 - TOTAL Q VS DIVERTED Q IN CFS
.0 .0 350.0  25.0 770.0 200.0  1000.0
0 5 PIPE 5.5 1100, .0130
OVERFLOW 1.0 1100. .0130
0 3 .0 1. .0010
0 5 PIPE 4.5 650. .0300
OVERFLOW 1.0 650. .0300
0 3 .0 1. .0010
N} 5 PIPE 4.5 800. .0220
OVERFLOW 1.0 800. .0220
3 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 57 - TOTAL Q VS DIVERTED @ IN CFS
.0 .0 340.0  30.0 680.0  60.0
0 5 PIPE 4.5 300. .0140
OVERFLOW 1.0 300.  .0140
0 4 CHANNEL .5 2000. .0200
OVERFLOW 10.0 2000. .0200
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .6 1.0 1.3 2.0 2.2
5.8 4.0
7 2 PIPE K 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .3 30.0 1.2 90.0 2.6
8.3 275.0
0 3 .0 1. .0010
0 1 CHANNEL 15.0 2000. .0265
13 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .5 20.0 1.0 61.0 1.5
4.2 150.0 5.9  160.0 7.6 175.0 9.3
19.1  220.0
0 5 PIPE 2.5 1400. .0118
OVERFLOW 20.0 1400, .0118
6 2 PIPE .1 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .3 15.0 30.0 1.6
0o 3 .0 1. .0010

' B-184

10.0

330.0
.0
10.0

.0
10.0

.0

10.0
.0

10.0
12.0
20.0

.0

3.0

160.0

5.0

90.0

185.0

.0

10.0

.0

40.0

10.0

10.0
.0
.0

10.0
.0
.0

10.0

.0
10.0 .
12.0
20.0

.0

3.2

.0

4.5

6.0
.0

2.0
11.0

.0
12.0
.0

3.0
.0

.020
.001

.016
.020
001
.016
.020
.001
.016
.020
.001

.016
.020
.016
.020
.016

3.0
.016
215.0
.001
.063

.016

110.0
200.0

. .016
.044

016

45.0
.001

10.00
10.00

5.50
13.00
10.00

4.50
10.00
10.00

4.50
10.00
10.00

4.50
10.00
.50
5.00
.10

4.4

.10

5.6

10.00

6.00

.10

2.5

3.0

230.0

130.0

15.1  210.0

2.50
7.50
.10

4.9
10.00

53.0

53

57



OTOTAL NUMBER OF GUTTERS/PIPES,

1

158
62

159

53

153
51

250

52

157
158

62

52

152
52

51

151

0 3 .0
0 4 CHANNEL .5
OVERFLOW 10.0
3 3 .0
DIVERSION TO GUTTER NUMBER 156 - TOTAL @ VS DIVERTED Q IN
.0 .0 45.0 45.0  200.0
0 4 CHANNEL .5
OVERFLOW  10.0
0 3 .0
0 4 CHANNEL .5
OVERFLOW  10.0
3 2 PIPE .
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2.1 .5 4.2
0 4 CHANNEL .5
OVERFLOW  10.0
83

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.

FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YEAR STORM

ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES

GUTTER

TRIBUTARY GUTTER/PIPE

101

102

200

103

104

202

0 0 o0
0 0 o0
0 o0 O
0 0 o
0 0 0
0 0 0

1.
1100.
1100.

1.

45.0
1300.
1300.
1.
350.
350.
1.

775.0
450.
450.

.0010
.0100
.0100
.0010
CFS

.0200
.0200
.0010
.0100
.0100
.0100

.0150
.0150

TRIBUTARY

B-185

.0 .0 .001
12.0 12.0 .016
20.0 20.0 .020

.0 .0 .001
12.0 12.0 .016
20.0 20.0 .020

.0 .0 .001
12.0 12.0 .016
20.0 20.0 .020

.0 .0 .016
12.0 12.0 .016
20.0 20.0 .020
SUBAREA

10.
.50
.00

00

.50
.00
10.
.50
.00
.10

00

.50
.00

156

D.A.(AC)

3680.0

3539.2

53.1

3422.1

3176.3

69.8




N

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50

106

107

109

110

13

14

301

12

303

114

19

203

302

22

204

205

150

17

20

B-186

0 0
0 0
0. 0
0 0
0 0
0 0
0 0
0 0
o o
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

3036.2

50.6

2985.6

- 792.3

604.2

228.5

228.5

228.5

2060.8

168.3

1706.2

41.6

41.6

1294.7

961.3

632.3

329.0

462.7

313.6

572.2




=

51

52

53

54

55

56

57

58

59

60

61

62

63

101

102

103

104

105

106

107

250 0
53 51
0 0
55 0
152 0
154 0
251 0
155 0
157 0
252 0
253 0
159 0
350 0
2 0
3 0
5 0
6 105
7 0
8 9
108 111

S~

35.8

35.8

572.2

572.2

521.6

14.1

399.4

375.0

24.3

318.1

35.8

259.8

3680.0

117.1

3422.1

3176.3

3106.6

3036.2

- 2985.6



108

109

110

m

112

113

114

115

116

"7

118

150

152

153

154

155

156

157

158

159

10

11

12

15

113

16

20

18

21

24

25

54

56

57

58

59

61

62

17

115

60

158

10

n

12

14

21

15

23

16

18

19

52

53

54

56

55

- B-188

864.6
792.3
604.2
2121.0
2060.8
230.4
1706.2
206.7
1294.7
632.3
462.7
572.2
572.2
50.6
521.6
399.4
2.3
375.0
.57.0

35.8



Y
()

J

160 305 63 0 0 0 0 0 0 0 0 57 0 0 0 0 0 0 0 0 0 318.1
200 201 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53.1
201 304 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53.1
202 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 o 0 0 0 0 69.8
203 0 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 41.6
204 117 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 632.3
205 118 0o o 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 462.7
250 0 0 0 0 0 0 0 0 0 0 50 0 0 0 0 0 0 0 0 0 35.8
251 0 Y 0 0 0 0 0 0 0 0 59 0 0 0 0. 0 0 0 0 0 14.1
252 156 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24.3
253 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 318.1
301 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 228.5
302 116 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1294.7
303 0 0 0 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 0 0 168.3
304 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 53.1
305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U .0
350 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 -0 0 0 259.8

ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER 68 TO GUTTER 53 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION. ' ) ’

ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER .79 TO GUTTER S1 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION. :

1

" B-189



ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 10 YEAR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 84 CONVEYANCE ELEMENTS

THE UPPER NUMBER 1S DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENOTES DEPTH ABOVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(1) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENOTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

TIMECHR/MIN) 1 2 3 4 5 6 7 8 9 10

" 12 13 14 15 16 17 18 19 20
21 22 23 24 100 101 102 103 104 105
106 107 108 109 110 11 12 13 114 115
116 17 118 200 201 202 203 204 205 301
302 303 304 305 50 51 52 53 54 55
56 57 58 59 60 61 62 63 150 151
152 153 154 155 156 157 158 159 160 250
251 252 253 350
0 5. 0 0. 0. 0. 0 0 0. 0. 0 0.
0C¢) 0¢ ) 0¢ ) 00 0¢ ) 0¢ ) 00 0¢ ) 0¢) .0¢)
0. 0. 0 0 0. 0 0 0. 0 0
00) 00) 0¢ ) 00) .0¢ ) 0¢ ) 0 ) -0C ) 0C¢ )
0 0. 0 0 0 0. 0. 0 0. 0
0¢ ) 0¢) 0¢) 00 0¢) .00 L00) 0C) 00 .0 )
0 0. 0. 0 0. 0. 0. 0. 0. 0.
0 ) .0¢) 0C) 0¢ ) L0C¢) 00 -0¢ ) -0 ) 0¢ ) 0¢)
0 0. 0. 0 0. 0 0 0 0 0

.



10.

.00

.0(s) .0¢s)
0. 0.
00 L0C)
0. 0.
0¢ ) .0C )
0. 0.
.0(D) .0C)
0. 0.
A0 00
0. 0.
00 00)
2. 3.
00) 00
2. 5.
00) 00
1. 0.
.0(s) .0(s)
0. 0.
.0¢) 0¢)
0. 0.
09 0C)
1. 1.
LD 00)

.0(S)



20.

vig

10.
.5¢

20.
.0(¢

13.
.0¢

)

35.

N

‘\u/'v

1.

4¢) 1)
0.

0C ) 0¢ )
13.

.00 ) .0¢ )

. 25.

0¢) 0¢ )

. 1.

.0(s) .0¢s)
0.

0 ) A0
0.

ACHy o .00

. 5.

L7(D) 0¢)

. 6.

7C) 5¢)
1.

0C¢ ) 1)
30.

0¢ ) 0¢ )
62.

L0C) .0¢ )

" B-192

29.
00

12. 0
60) .00 )
0. 0.
.0¢) .00)
26. 23.
.00) .00 )
9. 2.
.00) .00)
4. 3.
.0(S) RIS
5. . 10.
7C) 60)
5. 10.
.0(D) .00 )
12. 0.
.0 ) .0(S)
39. 1.
1.0¢ ) A0)
0. 0.
00 L0C)
66. . 59.
.0 ) .0¢)
2. 7.
.0 ) .0¢)



25.

14.
50

217.

38.
.0¢)

29.
-0(s)

86.
2.0¢ )

152.
10.9¢D)

147.
1.3¢ )
00)
19.
261.
00)
45.

00)

-1(S)

20

67.
.0¢)

17.

24.
L00)

20.
1.7(0)

16.
L7C)

116.
.00 )

103.
90.
7.8(D)

58.
1.4C)

113.

36.

14
1

12

7
2

J1(s)

L)

L4(S)

.5C)

9. 2.
.0(¢s) .0(¢s)
0. 1
0¢) 10
10. 0.
L7C) 00)
23. 13.
2.0(D) 00)
1. 52.
.90) 1.5¢)
0 1.
1) 3C)
193. 110.
00y . 0C )
145. 224.
00 00)
1e. 9.
.2(8) .2(8)
0. 3.
00) 30
33. 3.
1.3¢) 30
73. 39.
6.4(D) 00 )

- B-193

1.
11.0¢0)

57.
45.0¢D)

21.
-0¢s)

26.
1.5¢)

26.
.0¢D)

26.
0¢)

198.
2.20)

205.
00

105.
00)

90.
L1(S)

101.
3.0¢)

101.

.0¢DY |

12.
.3¢(s)

37.
1.1¢)

36.
1.0¢(s)

132.
2.2¢ )

74.
00)

.3(S)




N

30.

35.

.2(8)

164.
1.4C )

200.
3.2¢)

283.
20.2¢(D)

1.
4(S)

331.
2.1¢ )

137.
1.1¢)

171.
2.00)

568.

.3(s)

1.8()

6.
30

83.
00)

30.
L7(S)

400.
2.10)

0.
0¢)

159.
1.9¢)

525.
00)

-4(8)

4.
4C)

5.
20

39.
1.0¢ )

199.
.0C)

165.
2.

2(s)

1)

50

314.
2.

32.

8¢

7))

122,

1.

214.

6¢ )

.0¢)

100.
1.1¢

138.
1.9¢

215.
1.7¢

239.
2.4¢

622.
.0¢

156.
.0¢

)

)

)

)

)

14.
1.00)

2.
20

63.
1.8()

119.
10.5¢(D)

Y

196.
3.0¢

50.
.7¢

125.
.0¢

13.
.5¢

56.

385.
4.2(¢

124.
1.3¢

98.
.0(

)

)

)

)

)

)

)

52

1

364

45

60 )

J0)

00

.0(D)

487.

00)

104.

403. 39.
2.9¢C)  1.00)
4. 10.

200 .50)

374. 361.

00y .00)

222. 63.

0C)  .00)

232. 53.

2A8)  2.4(9)

231. 258.
4.9C)  3.30)

231. 87.

00 .00)

118. 0.

0C) L7CS)

504. 104.
3.20)  1.6¢)
8. 37.

30y 1.00)

526. 511.

00)  .00)
306. 87.
00> .00



M

271. 224, 417. 5. 18. 15. 15. 195. 374. 58.
00) 0¢) 00 ) .2(8) 1.3¢(8) 1.2(8) .6(8) .3(S) .5(8) 4.2(8)
171. 32. 74. 9. 291. 0. 19. 21. 303. ' 307.
L7(S) (S 6.4(D) JC) 5.8( ) 00 50 50 6.0¢ ) 3.8¢ )
260. 9. 150. 17. 33. 80. 13. 16. 303. 76.
3.8() 40 2.4 ) 2.2¢) 1.9¢) 2.0¢) .5() S0 -0(D) .00 )
331. 7. 262. 150. 78. 128. 48. 50. 102. 0.
23.7(d .0 ) .0C ) 00 00 11.3¢) 00 ) 45.0¢D) .00) 1.2(8)
1 34, 81. 65.

SS) 1LY 1LY 1.1(S)

493, 525. 6. 455. - 353, 15. 540. 54. 626. . 183.
2.6C ) 2.4C ) 50) 3.3¢) 2.1¢ ) 1.1¢) 4.9¢) 60 3.5¢) 2.1C)
179. 2. 12. 44, 326. 18. 210. 6. 1. 89.
1.30) AC) 4C) 8¢ ) 2.7¢) S0 LT 40 4C) 1.6¢ )
321. 275. . 229. 797. 640. 75. 594. 645. 629.
2.7C ) 2.5¢) 1.3¢) 2.2¢) 00 00) 00) 00) 00) 00)
680. 642. 251. 268. 188. 391. 446, 88. 362. 9.
00) 00) .0C) .0¢) .0¢) 00) 00) .0C ) .00) 0¢)
447, 333. 452. 6. 20. 16. 15. 311, 448. 63.
L0¢) .0¢) 0¢) 3(8) 1.6(S) 1.6(S) .8(S) .5(S) L7(S) 5.9(8)
273. 48. 54. 7. 305. 0. 23. 23. 300. 295.
1.6(8) 1.0(8) 4.6(D) 60 6.0¢ ) JA0) 6( ) S0 6.06¢ ) 3.60)
258. 1. 148. 112. 36. 89. 5. 43. 300. , 64,
"3.8() 40 2.3¢ ) 2.2() 2.0¢ ) 2.2¢) 4C) -8() -0(D) 00
315. 57. 255. . 147. 63. 121. 33. 37. 103. 0.
22.5(D) -0C) .00 ) 00 00 )  10.7¢(M 00y 37.2(D) .0¢ ) 1.5¢s)




45.

50.

.7(S)

630.
2.9¢)

198.
1.3¢)

368.
3.0(8)

246,
3.7¢ )

293.
20.9¢D)

1.
7(S)

745,
3.2¢ )

205.
1.3¢)

550.
3.40)

842.

37.
1.3(8)

631.
2.6C)

60.
1.3¢8)

1.
4C)

47,
.0C)

38.
1.4(S)

737.
2.7¢ )

16.
3C)

441,
3.1¢)

817.

89.
1.2(S)

6()

21.

98.
1.5¢)

292.
.0¢ )

417.
L00)

40.
3.5¢D)

145.
2.3¢)

245,
L00)

95.
1.3(S)

60

32.
L6C )

14,
1.7¢)

308.

91.
1.5(S)

581.
3.7¢)

54.
90

107.
2.7C)

145.
0¢)

106.
1.9(s)

696.
4.0¢)

61.
1.0¢ )

354.
2.8()

291.

492
2

B-1)

401.

3.

913.

201.

21.

.8(¢S)

284,

37.

00

49.

00

8¢ )

O

16. 667.
1.0 ) 5.4()
32. 293.
TCHY O 2.6¢)
740. 58,
0C ) .00 )
451, 503.
.0¢) .0C )
16. 15.
1.9¢S) .8(S)
0. 23.
10 60 )
9. 2.
2.2¢) .20)
118, 23.
10.4(D) .0C )
16. 765.
1.2 )  5.7¢)
45. 375.
SCY  2.3¢)
840. 45.
0C ) .00)
508. 565.

43.
S50

-5C)

414,
-6(S)

22.
5C)

7.
1.00)

28.
28.3(D)

34.
S50

729. 21,
3.7¢)  2.3¢)
13 164.
4y 2.40)
748 732.
0y .0¢)
427. 9%.
00)  .00)
432. 67.
60S)  T.4(S)
277. 272.
5.6( ) 3.4 )
277. 53.
0M)  .0¢)
14, 0.

00) 1.8(8)

808. 27e.
3.90) 2.5¢ )

14. 251.
LC) . 2.50)

829. 813,
00y 00)

499. 93.




55.

.0¢)

687.
00)

437.
4.7(S)

237.

3.6C)

275.
19.6(D)

1.
.8(S)

845,
3.4C)

210.
1.4C )

566.
3.5¢)

900.
.00)

697.
.0C )

476,
6.3(3)

230,
3.5¢)

262.
18.7(D)

.0C )

448.

.0C)

1.5¢S)
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ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS

10 YEAR STORM

k%% PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS ***

CONVEYANCE
ELEMENT

25
118
205

24
17
204

23

22
203

21
301

19
116

14

18
302

13
115

20
303

PEAK
(CFS)

374.
452,
448.
357.
448,
448,
120.
446.
15.
566.
77.
15.
697.
76.
15.
536.
76.
94,
527.
74.

STAGE STORAGE

(FT) (AC-FT)

2.8
(DIRECT FLOW)
A .7
2.8
(DIRECT FLOW)
K .6
1.7
3.1
A .8
3.5
. 10.7
4
(DIRECT FLOW)
1.1
.6
A " 9.8
1.0
(DIRECT FLOW)
3.5
A 1.6

- ed O e = e O = 2000 2000000

TIME

(HR/MIN)

40.
40.
40.
55.
50.
55.

0.
55.
45,
55.
25.

0.
55.
35.

5.
20,
50.
45.
30.

0.
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12
14
16
110
350
17
13
11
63
305
112
109
159
160
15
10
62
253
m
108
156
158
61
107
252
157

60
59
106
155

202
251

58
105

304
57

76.
676.
72.
221.
123.
667.
129.
221,
121.
9.
799.
299.
66.
137.
790.
297.
13.
130.
802.
317.
85.
56.
130.
1101.
39.
136.
1101.
64.
38.
124,
1114,
158,
1107.
17.

158.
1126.
7.
100.
13.

7
(DIRECT
1.1
(DIRECT

.
3.2
(DIRECT
1.4
1.4

7
(DIRECT
(DIRECT
(DIRECT
(DIRECT
4.0
2.6

.5

.
(DIRECT
(DIRECT
(DIRECT
(DIRECT
2.7
(DIRECT

A
(DIRECT
4.4

7
2.2
2.3
(DIRECT
(DIRECT
6.6

.1

.
2.4
(DIRECT
1.2
(DIRECT

.5

FLOW)

FLOW)
2.3

FLOW)

FLOW)
FLOW)
FLOW)
FLOW)

2.0
FLOW)
FLOW)
FLOW)
FLOW)

FLOW)

1.5
FLOW)

FLOW)
FLOW)

FLOW)

FLOW)

B D e er e ad e e A B D OO A O A ed DO A o ed D = ed O b QD e O b =h ed o wd

55.
20.
15.
10.

25.
30.
10.
10.
35.
20.

30.
10.
25.
10.
30.
20.
25.

30.
30.
20.
20.
50.
20.
20.
35.
55.
20.
20.
15.
25.
20.
55.
15.
25.
20.
30.
25.
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I

154 262.
104 1143.
201 21.
153 83.
56 260.
5 1122.
200 23.
152 331.
103 1197.
3 21.
55 307.
4 1192,
102 125.
250 31.
54 303.
2 1220,
51 30.
53 23.
150 303.
101 1271.
52 48.
50 305.
1 1267.
151 87.
100 1463,

ENDPROGRAM  PROGRAM CALLED

(DIRECT
(DIRECT
A
(DIRECT
3.8
3.7
.
(DIRECT
(DIRECT
1.0
3.8
5.0
(DIRECT
1
6.0
3.4
.7
5
(DIRECT
(DIRECT
.7
6.0
4.1
(DIRECT
(DIRECT

FLOW)

FLOW)
1.9

FLOW)

FLOW)
FLOW)

FLOW)
2.2

FLOW)
FLOW)

FLOW)
FLOW)

_ 0O 20 2 e 00 22000 2202 20 = - 000 -0

35.
25.
55.
30.
35.
35.
20.
35.
30.
25,
35.
35.
30.
55.
35.
35.

0.
40.
35.
30.

40.
35.
30.
30.
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APPENDIX B - UDSWM2-PC - 50 YR
DESIGN PLAN HYDRAULIC CONDITIONS



/ N TN

% ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MODEL - VERSION PC.1

DEVELOPED BY METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA

WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UPDATED BY UNIVERSITY OF FLORIDA (JUNE 1973)
HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS
MISSOURI RIVER DIVISION, CORPS OF ENQINEERS (SEPTEMBER 1974)
BOYLE ENGINEERING CORPORATION (MARCH 1985, JULY 1985)
OTAPE OR DISK ASSIGNMENTS
JINCY) JINC2) JINC3) JINCS) JINCS) JIN(6) JINCT7) JIN(8) JINCD)Y  JINC10)

2 1 0 0 0 0 0 0 0 0

JOUT(1)  JOUT(2) JOUT(3) JOUT(4) JOUT(5) JOUT(6) JOUT(7) JOUT(8) JOUT(9) dJOUT(10)

1 2 0 0 0 0 0 0 0 0
NSCRAT(1) NSCRAT(2) NSCRAT(3) NSCRAT(4) NSCRAT(5)
3 4 0 o 0

WATERSHED  PROGRAM CALLED
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*%% ENTRY MADE TO RUNOFF MODEL ***

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM

ONUMBER OF TIME STEPS 60 :
OINTEGRATION TIME INTERVAL (MINUTES), 5.00

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH
1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 34 SUBCATCHMENTS

TIME(HR/MIN) 1 2 3 4 5 6 7 8
1 12 13 14 _ 15 16 17 18
- 21 22 23 - 24 - 50 51 52 53
56 57 58 59
0 0 0. 0 0. 0. 0 0. 0.
0 0. 0. 0. 0 0 0. 0.
0 0. 0. 0. 0 0 0. 0.
0. 0. 0 0.
0 5 C. 0 0. 0. 0. 0. 0
0. 0 0. 0. 0 0. 0.
0. 0 0. 0. 0 0 0.
0. 0 0. 0.
0 10 4 3 1. 0 5 2 6 1
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19
54

0.
0.

10
20
55



Y

15.

20.

25.

30.

35.

40.

45,

50.

13.

13.

24,

24,
n.

69.

75.
25.

222.
58.
234.
68.

226.
137.
230.

76.

190.
197.
190.

67.

144.
221.
143.
54,

116.

51.
27.
10.
55.

202.
113.

82.
234.

192.
257.
177.
212.

157.

382.
229.
168.

116.
449,
237.
119.

93.

5 3. 2
1. . 2.
1 1
5. 2. 19
2. 13, 7
3. 3. 7
3. 3
12. 6. 40.
60 28. 16
7. 6. 15.
7. 6
30. 16. 100.
127. 68. 51.
1. 1. 34.
19. 18.
106. 55. 272.
344. 196. 176.
84. 158. 93.
116. 57.
192. 110. 388.
599. 302. 308.
174. 140. 122.
255. 53.
235. 149. 371
650. 319. 367.
221. 105. 112.
343. 43.
260. 163. 318.
586. 292. 367.
225. 69. 9%.
367. 33.
234. 162. 268.

10.

12.

19.

26.
15.
47.

192.
64.
138.

214.
151.
137.

191.
238.
112.

153.
299.
84.

128.

22.

10.

43.

20.

99.
12.
45,

274.
63.
123.

293.
156.
137.

237.
247.
"7.

175,
306.
92.

135.
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10.
1.

17.
20,
33.

155.
97.
132.

163.
195.
215.

141.
244,
236.

109.
249.
232.

90.

57.
10.
18.

207.

68.

212.
146.
78.

179.
190.
69.

138.
197.
56.

112.

12.
57.

55.
136.
32.

261.
389.
129.

252.
654.
126.

207.
762.
106.

153.
718.
80.

123.




55.

10.

15.

20.

25.

30.

222.
115.
44,

85.
219.
84.
34.

66.
215.
66.
26.

53.
206.
54.
19.

37.
195.
40.
14.

29.
182.
32.
1.

21.
168.
23.

16.
154.
18.
7.

12.

467.
237.
94.

67.
459.
228.

64.

52.
447,
213.

49.

40.
429.
197.

38.

30.
406.
181.

27.

24,
379.
165.

22.

17.
351.
148.

15.

13.
322.
132.

1.

501.
225.
362.

222.
422.
216.
353.

204,
348.
201.
333.

187.
291.
184.
309.

171.
244,
168.
285.

155.
202.
152.
261.

139.
166.
135.
236.

124.
134,
120.
211.

110.

257.
54.
26.

159.
222.
32.
15.

153.
189.
23.
1.

145.
163.
20.

136.
139.
13.

125.
118.
10.

115.
98.

105.

81.

96.

356.
79.

222.
332.
65.

180.
302.
53.

152.
275.
44,

127.
249.
36.

104.
224,
26.

85. .

199.
20.

175.
16.

54.

328.
67.

98.
332.
48.

78.
322.
37.

65.
314,

28. -

50.
307.
21.

37.
295.
17.

26.
279.
13.

19.
261.
10.

13.

N

330.

99.
330.
55.

319.
42,

61.
314.
31.

48.
303.
24,

40.
289.
19.

3.
271.
15.

25.
251,
12.

20.
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247.
219.

67.
235.
198.

53.
217.
178.

44,
198.
160.

30.
181.
143.

24,
163.
126.

16.
146.
110.

12.
129.
95.

193,
48.

189.
37.

178.
29.

54.
165.
21.

39.
151.

15.

31.
138.
12.

23.
124.

18.
1m.

13.

646.
65.

88.
565.
48.

68.
488.
37.

56.
421,
28.

39.
364.
20.

31.
311.
16.

21.
262,
12.

16.
219.

9-v

10.




TN
/

35.

40.

45.

50.

55.

10.

141,
13.

10.
128.

218.
79.

5.
198.

163.

108.
105.
188.

96.
8s8.
93.
166.

85.

82.
146.

75.
62.
72.
129.

66.
52.

114.

59.
46.
57.
101.

52.
43,
50.
89.

- 46.

37.
44,
79.

40.

67.

87.
55.

152.
13.

40.
132.
10.

32,
115.

27.
100.

24,
88.

22.
77.

21. .

68.

17.
59.

1.

241,
8.

142.
3.

231.
9.

16.
212.

14.
196.

13.
180.

13.
166.

13.
153.

13.
141.

8.
130.
4.

B-238

113.
81.

100.
69.

88.
59.

78.
51.

69.
44,

61.
38.

55.
33.

48.
27.

98.

10.
87.

182.



)

15.

20.

25.

30.

35.

40.

45.

50.

133.

21.

27.
39.
69.

34.
19.
34.
60.
29.
13.
29.
53.
25.

26.
46.

21.

22.
40.

14.

19.
35.

10.

16.
31.

10.
27.

51. 131.
3 2.
8. 0.
43, 121.
2. 0.
5. 0.
37. 11,
0. 0
4. 0
31. 102
0. 0
2. 0
26. 9%
0. 0.
2. 0.
21. 87.
0. 0
0 0.
14 80.
0 0.
0 0.
10 73.
0 0.
0 0

42.
18.

37.
13.

0.
1.

39.




N

59.

68.

54.

27.

2.

0.

23.

0.

0.

54.

16.

55.

62.

49,

25.

20.

10.

3.

2.

4.

49.

57.

0.

43,

22.

0.

0.

0.

0.

0.

17.

0.
39.

2.

45.

53.

20.

3.
1.

3.

0.
18.

10.

2.

41.

48,

0.

35.

0.

0.

0.

8.

0. 0. 2.
31.

16.

15.

0.

2.

38.

45,

0.

0.

0.

0.

0.
34.

20.

41.

0.

o.

28.

10.

3.

25.

31.

38.

25.

30.
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VAR

e

——

29.

35.

22.

0.
19.

35.

26.

32.

0.

0.
17.

40.

24,

29.

0.

0.
22.

45.

27.

.

0.

0.

0.
25.

0.

50.

20.

2.

55.

18.

23.

0.

0.

0.

17.

21.

0.

0.

0.

15.

19.

o.

0.

0.

o.

10.
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()

0.

14.

18.

0.

0.

15.

16.

2.

0.

0.

20.

15.

0.

0.

25.

13.

0.

30.

0.

35.

0.

0.

0.

40.

45.

50.
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-
N w
0. 0 0. 0. 0. 2. 0 0. 0. 0.
0. 0. 0 0 0 0. 0. 0. 0 0.
c. 0. 0 0
4 55, 0. 0. 0. 0 0. 0 0 0. 0. 0
0. 0. 0 0 0. 2 0 0. 0 0
0. 0. 0. 0 0. 0 0. 0. 0. 0
0. 0. 0. 0
ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM
WIDTH INVERT SIDE SLOPES OVERBANK/SURCHARGE
GUTTER GUTTER NDP NP OR DIAM  LENGTH  SLOPE  HORIZ TO VERT  MANNING DEPTH JK
NUMBER  CONNECTION (FT) (FT)  (FT/FT) L R N (FT)
1 100 (] 4 CHANNEL 20.0 2600. .0150 4.0 4.0 .044 4.00 0
OVERFLOW .0 2600, .0150 33.0 85.0 .050 14.00 .
101 1 0 3 .0 1. .0010 .0 .0 .001 10.00 0
2 101 0 4 CHANNEL 10.0 200. .0267 10.0 5.0 .038 6.00 0
OVERFLOW .0 200. .0267 10.0 100.0 .038 12.00
102 2 0 3 .0 1. .0010 .0 .0 .001 10.00 0
3 102 0 5 PIPE 2.5 1550. .0330 .0 .0 .016 2.50 (i}
OVERFLOW 1.0 1550. .0330 20.0 20.0 .020 10.00
200 3 7 2 PIPE .1 1. .0100 .0 .0 .016 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 . 1 3.0 3 6.0 .6 9.0 .9 9.0 1.1 170.0
1.8 1090.0 '
201 200 7 2 PIPE A 1. .0100 .0 .0 .016 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW . _
.0 .0 A 4.0 41200 1.1 7.0 2.0 22.0 2.6 305.0
3.1 1015.0
304 201 4 3 .0 1. .0010 .0 .0 .001 10.00 305
DIVERSION TO GUTTER NUMBER 305 - TOTAL Q VS DIVERTED @ IN CFS
.0 .0 116.0  10.0 . 232.0  20.0 700.0  40.0
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s

305

103

104

202

105

106

107
108
10

109
1
110
12
13
14
301

1M
15

12

160

103

104

104
105

106
106

107
108

10
109
11
110
12
13
14

107
M

15

—_
. \\/)

0 5 PIPE 2.5 1300. .0300
OVERFLOW 1.0 1300. .0300

0 4 CHANNEL 10.0  2100. .0110
OVERFLOW .0 2100. .0110

0 3 .0 1. .0010

0 4 CHANNEL 20.0  3350. 0113
OVERFLOW .0 3350. .0113

0 3 .0 1. .0010
0 5 PIPE 1.5 1350. .0400
OVERFLOW 2.0 1350. .0400

16 2 PIPE A 1. .0100

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 .0 5.0 .0 8.0 .0
6 14,0 1.2 15.0 2.0 16.0 3.0
6.2 19.0 7.4 20.0 8.5 20.0 1.4
0 3 .0 1. .0010

0 4 CHANNEL 10.0 1650. .0103
OVERFLOW .0 1650. .0103

0 3 .0 1. .0010

0 1 CHANNEL 20.0 1150. .0290

0 4 CHANNEL 10.0 200. .0100
OVERFLOW .0 200. .0100

0 3 .0 1. .0010
0 3 .0 1. .0010

0 4 CHANNEL 10.0 1800. L0220

OVERFLOW  50.0 1800. .0220

0 3 ‘ .0 1. .0010

0 1 CHANNEL 20.0 600. L0330

0 3 .0 1. .0010

0 1 CHANNEL 30.0 1250. .0250

0 1 CHANNEL 15.0  3550. .0400

0 1 CHANNEL 15.0  2000. .0225

8 2 PIPE A 1. .0100

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.4 50.0 10.0  75.0 18.6
98.0 137.0°  136.0 149.0

0 3 .0 1. .0010

0 4 CHANNEL 0.0  2500. .0120
OVERFLOW .0 2500. .0120

0 3 ’ .0 1. .0010

B-244

3.0

5.0
2.0
3.0

.0

'95.0

8.0
10.0
.0

.0
20.0
7.0
38.0

10.0

35.0

20.0
.0

4.4

3.0
14.0

4.0
5.0

5.0

.0

10.0
5.0

15.0

3.0

5.0
12.0

39.5

6.0
24.0
.0

.016
.020
.050
.056
.001
.050
.063
.001
.016
.020
.033

11.0
18.0

.001
.075
.056
.001
044
069
.069
.001
.001
.069
.044
.001
.056
.001
.056
.069
.063
.016

11,0

.001
.056
.063
.001

2.50
10.00
6.00
15.00
10.00

5.00

15.00

" 10.00
1.50
5.00
.10

10.00

6.00
15.00
10.00

13.0
18.5

12.00

8.00
15.00
10.00
10.00

4.00
12.00
10.00
10.00
10.00
10.00
10.00
10.00

.10

60.4

10.00

4.00
10.00
10.00

125.0

o 000 o0 oo



13
16

303

17

114

20

302

116
21

22

204

17
24
205

118
25

23

115
18
19

203

12
113

16

112

17

114

20

302
116

21

22

204
17
24

205
118

21

114
115
18
19

.0
15.0
20.0

.1

9.0

25.0
.0
10.0
50.0
1

.4
20.8
109.0

.0
10.0
40.0
10.0

220.0 .

.1

.8

.0
15.0
|

3

.0
10.0

10.0
.0
.0

10.0

10.0

ST

1.
1500.
1500.

1.

190.0

3100.
1.
3100.
3100.
1.

135.0
650.0
945.0

1.
300.
300.
550.
550.

1.

680.0

1.
3900.
1.

285.0

1.
1300.
1300.
1700.
1700.

1.

900.
2200.

0 3
0 4 CHANNEL
OVERFLOW
A 2 PIPE
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2.3 105.0
0 1 CHANNEL
0 3
0 4 CHANNEL
OVERFLOW
17 2 PIPE
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1 60.0
8.6 520.0 13.9  590.0
71.9  855.0 89.6 900.0
0 3
0 4 CHANNEL
OVERFLOW
0 A CHANNEL
OVERFLOW
7 2 PIPE
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .5  280.0
10.5 1485.0
0 3
0 1 CHANNEL
8 2 PIPE
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1 115.0
5.3 1180.0 9.2 1325.0
0 3
0 4 CHANNEL
OVERFLOW
0 4 CHANNEL
. OVERFLOW
0 3 '
0 1 CHANNEL
0 1 CHANNEL
7 2 PIPE

|

1.

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0010
.0170
.0170
.0100

20.0

.0140
.0010
.0155
.0155
.0100

1.2

29.9

129.7
.0010
.0200
.0200
.0310
.0310
.0100

3.7

.0010
.0270
.0010

.0010
.0220
.0220
.0150
.0150
.0010
.0200
.1000
.0010

B-245

.0
10.0
10.0

250.0
4.0
.0
7.0
25.0
.0

240.0
710.0
975.0

.0

2.0

2.0

4.0

4.0

.0

990.0

3.0

510.0

.0
3.0
3.0

10.0
35.0

2.0
2.0
.0

16.0
7.0
.0

4.0
.0
7.0
5.0
.0

2.6
41.8
152.4

.0
10.0
15.0

7.0
5.0
.0

6.5

.0
4.0
.0

1.7

. .0
10.0
6.0
6.0
5.0
.0
5.0
2.0

.001
.069
.056
.001

.056
.001
.069
.063
.016

350.0

755.0

1010.0
.001
.063
.063
.075
.063
016

1230.0
.001
.075
.016

780.0
.001

.075
.063

.063

.075
.001
.069
.075
.033

10.00
5.00
15.00
.10

10.00
10.00
6.00
15.00
.10

4.9  445.0
57.0 810.0

10.00
6.00
15.00
8.00
10.00
.10

8.2 1280.0

10.00
10.00
.10

3.2 1000.0

10.00
2.00
10.00
6.00
10.00
10.00
10.00
10.00
.10

(=)

[== T e I oo T =)



50

150

54

55

152

56

154

58

155
59

157

61

57

251

253

160
63
350

100

50

150
54

55

152

56
154

58
155

59

157
153

57

61

253
160
63

.0 .0 .2 12.0 .7 15.0 1.5
6.6  66.0
0 5 PIPE 8.0 670. .0020
OVERFLOW 1.0 670. .0020
5 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 51 - TOTAL @ VS DIVERTED Q IN CFS
.0 .0 450.0 .0 500.0  50.0 600.0
0 5 PIPE 8.0 570. .0020
OVERFLOW 1.0 570. .0020
0 5 PIPE 5.0 400. .0250
’ OVERFLOW 1.0 400. .0250
4 3 .0 1. .0010
DIVERSION TO GUYTER NUMBER 53 - TOTAL Q VS DIVERTED Q IN CFS
.0 .0 350.0  25.0 770.0  200.0  1000.0
0 5 PIPE 5.5 1100. .0130
OVERFLOW 1.0 1100. L0130
0 .0 1. .0010
0 5 PIPE 4.5 650. .0300
OVERFLOW 1.0 650. .0300
0 3 .0 1. .0010
0 5  PIPE 4.5 800. .0220
OVERFLOW 1.0 800. .0220
3 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 57 - TOTAL Q VS DIVERTED Q IN CFS
.0 .0 340.0  30.0 680.0  60.0
0 5 PIPE 4.5 300. L0140
© OVERFLOW 1.0 300. .0140
0 4 CHANNEL .5 2000. .0200
OVERFLOW 10.0 2000. .0200
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .6 1.0 1.3 2.0 2.2
5.8 4.0
7 2 PIPE . 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 3 30.0 1.2 90.0 2.6
8.3 275.0
0 3 .0 1. .0010
0 1 CHANNEL 15.0 2000. .0265

13 2 PIPE A 1. .0100

B-246

18.0

10.0
.0

150.0
.0
10.0
.0
10.0
.0

330.0

10.0
.0

10.0
.0
.0

10.0

10.0
12.0
20.0

3.0

160.0

5.0
.0

2.8

.0
10.0

700.0
.0
10.0
.0
10.0
.0

.0
10.0
12.0
20.0

.0

3.2

4.5

6.0

22.0

.016
.020
.001

250.0
.016
.020
.016
.020
.001

.016
.020
.001
.016
.020
.001
.016
.020
.001

.016
.020
.016
.020
.016

3.0

.016°

215.0

.001
.063
.016

5.1 25.0

8.00
13.00
10.00

8.00
13.00
5.00
10.00
10.00

5.50
13.00
10.00

4.50
10.00
10.00

4.50
10.00
10.00

4.50
10.00
.50
5.00
.10

4.6 3.0
.10

5.6 230.0
10.00

6.00
.10

51

53

57




RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 .5  20.0 1.0 61.0
4.2 150.0 5.9  160.0 7.6 175.0
19.1 220.0
60 155 0 5 PIPE 2.5 1400.
OVERFLOW 20.0 1400.
252 60 6 2 PIPE A 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 3 15.0 .7 30.0
156 252 0 3 .0 1.
158 157 0 3 .0 1.
62 158 0 4 CHANNEL .5 1100.
OVERFLOW 10.0 1100.
159 62 3 3 _ .0 1.
DIVERSION TO GUTTER NUMBER 156 - TOTAL @ VS DIVERTED @ IN
.0 .0 45.0  45.0 200.0  45.0
53 52 0 4 CHANNEL .5 1300.
OVERFLOW 10.0 1300.
153 152 0 3 .0 1.
51 52 0 4 CHANNEL .5 350.
OVERFLOW 10.0 350.
250 51 3 2 PIPE R 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2.1 .5 4.2 775.0
52 151 0 4 CHANNEL .5 450,
OVERFLOW 10.0 450.
OTOTAL NUMBER OF GUTTERS/PIPES, 83
1
ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM
ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES
GUTTER TRIBUTARY GUTTER/PIPE
1 701 0 0 ©O0 ©o O 0 0 .0 O

1.5
9.3

.0118
.0118
.0100

1.6
.0010
.0010
.0100
.0100
.0010
CFS

.0200
.0200
.0010
.0100
.0100
.0100

.0150
.0150

90.0
185.0

.0
10.0
.0

40.0
.0
.0
12.0
20.0

12.0
20.0

12.0
20.0

12.0
20.0

2.
1.

12.0

12.0
20.0

12.0
20.0

12.0

20.0

12.0
20.0

TRIBUTARY SUBAREA

0 110.0
0 200.0

.016
.044
.016

.0 45.0

.001
.001
.016
.020
.001

.016
.020
.001
.016
.020
.016

.016
.020

2.5 130.0
15.1  210.0
2.50 0
7.50
.10 - 0
4.9  53.0
10.00 0
10.00 )
.50 0
5.00
10.00 156
.50 0
5.00
10.00 0
.50 0
5.00
.10 0
50 .0
5.00 '
D.A.(AC)

0 0 3680.0




10

1

12

13

14

15

17

18

19

20

21

102

200

103

104

202

106

107

109

110

13

14

301

112

303

114

19

203

302

22

23

o 0 0 0 0 0 0 0 0 0 359.2
0o 0o 0 0 0 0 0 0 0 0 531
© 0 0 0 0 0 0 0 0 0 3422.1
© 0o 0 0 0 0 0 0 0 0 3173
6 © 0 0 0 0 0 0 0 0 69.8
6 0 0 0 0 0 0 0 0 0 3036.2
8 0 0 0 0 0 0 O0 0 0 506
¢ 0 0 0 0 0 0 0 0 0O 2985.6
6 o o 6 0 0 0 0 o0 o 792.3
© 0 0 0 0 0 0 0 0 0 6042
© 0 0 0 0 0 0 O 0 0 2285
©o o 0 0 0 0 0 O 0 O 285
6 0 0 0 0 0 0 0 0 0 228.5
6 0 0 0 0 0 0 O 0 O 2060.8
6 0 0 0 0 0 0 0 0 0 168.3
o 0 0 0 0o 0 0 0 0 0 17062
0o 0 0 0 0 0 0 0 0 0 41.6
6 0 0o 0 0 0 .0 0o o0 o0 416
© 0 0 0 0 0 0 0 0 O 129%.7

0 0 0 0 0 0 0 0 0 0 961.3
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LN

22

23

24

25

50

51

52

53

54

55

56

57

58

59

60

61

62

63

101

102

204

205

150

250

53

55

152

154

251

155

157

252

253

159

350

17

20

B-249

632.3
329.0
462.7
313.6
572.2

35.8

572.2
572.2
521.6

14.1
399.4
375.0

26.3
318.1

35.8
259.8

3680.0

117.1



—

103

104

105

106

107

108

109

110

m

112

13

114

115

116

117

118

150

152

153

154

108

10

1

12

15

13

16

20

18

21

24

25

54

56

57

58

17

15

TN

10
1

12

14
21
15
23
16
18

19

52

53

B-250

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
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305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0

350 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 259.8
ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER 68 TO GUTTER 53 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION.
ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER 79 TO GUTTER 51 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION.
1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 84 CONVEYANCE ELEMENTS

THE UPPER NUMBER IS DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENOTES DEPTH ABOVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(1) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENOTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

TIMECHR/MIN) 1 2 3 4 5 6 7 8 9 10
1 12 13 14 15 16 17 18 19 20
21 22 23 24 100 101 102 103 104 105
106 107 108 109 110 11 112 13 114 115
116 17 118 200 201 202 203 204 205 301
302 303 304 305 50 51 52 53 564 55
56 57 58 59 60 61 62 . 63 150 151
152 153 154 155 156 157 158 159 160 . 250
251 252 253 350
0o 5 0 0. 0. 0 0 0. 0. - o. 0. 0.
0¢) 0¢ ) 0¢ ) 0¢ ) 0¢ ) .0¢ ) .00 ) 0¢ ) 0¢ ) 0¢ )
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ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
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FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 50 YEAR STORM

**% PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENSION DAMS ***

CONVEYANCE
ELEMENT

25
118
205

24
17
204

23

22
203

21

PEAK
(CFS)

739.
936.
89%.
806.

1026.
982.
319.
982.

22.

1298.

STAGE

(FT)

3.8

STORAGE
(AC-FT)

(DIRECT FLOW)

.1
4.2

2.5

(DIRECT FLOW)

A
2.6
4.4

A
5.0

3.6

3.1

_.‘_..d.a_.o_;ooo

TIME
(HR/MIN)

45,
45.
50.

0.

55.

' B-293

00

1.
.0(s)

00

3.

.0(S)

5¢)

.0(D)

.0¢)

59.
4.4(S)



301
19
116

18
302
13
15
20
303
12
114
16
110
350
17
113
1
63
305
12
109
159
160
15
10
62
253
m
108
156
158
61
107
252
157

60
59

100.
22.
1612.
100.
22.
806.

242.
802.
151.

1095.
150.
495.
200.

1086.
239.
493,
199.

18.

1381.
708.
129.
246.

1371.
703.

208.
1402.
776.
123.
154.
208.
2134.
46.
296.
2135,
153.
45.
262.

A

.5
(DIRECT
1.2

.8

.1
1.2
(DIRECY
4.2

.1

.8
(DIRECT
1.5
(DIRECT

A
4.1
(DIRECT
2.1
1.8
1.0
(DIRECT
(DIRECT
(DIRECT
(DIRECT
4.9
3.8

.9

.1
(DIRECT
(DIRECT
(DIRECT
(DIRECT
4.9
(DIRECT

-1
(DIRECT
5.8
1.1
2.7
4.9

24.9

FLOW)

55.8

FLOW)

5.9

FLOW)

FLOW)
10.9

FLOW)

FLOW)
FLOW)
FLOW)
FLOW)

FLOW)
FLOW)
FLOW)
FLOW)

FLOW)

FLOW)

O 2 O A O e OO0 = edA D) e OO O DO S o ed O e e omd a3 A D) b o O emd b b D od ad

30.
15.

40.
20.
45,
55.
50.
55.
20.

10.
25.

30.
20.
35.

35.
40.
10.
55.
30.
40.
15.

5.
35.
30.
15.
55.
35.
35.
30.

40.

5.
35.
20.
45.

- B-294



106
155

202
251

58
105

304

57
154
104
201
153
56

200
152
103

55

102
250
54

51
53
150
101
52
50

151
100

2186.
301.
2167.
20.

300.
2215.
20.
202.
26.
534,
2234,
188.
152.
535.
2195.
208.
656.
2424,
126.
504.
2614,
255.
112.
505.
2472.
146.
153.
505.
2627.
290.
450,
2594.
356.
2969.

(DIRECT
(DIRECT
8.2
.1
.
4.7
(DIRECT
1.6
(DIRECT
.6
(DIRECT
(DIRECT
.1
(DIRECT
7.1
4.9
-1
(DIRECT
(DIRECT
3.2
6.2
6.6
(DIRECT
A

10.0

4.6
1.1
1.0
(DIRECT
(DIRECT
1.3
9.7
5.4
(DIRECT
(DIRECT

FLOW)
FLOW)

7.2
1.9

FLOW)
FLOW)

FLOW)

FLOW)
2.4

FLOW)

1.1
FLOW)
FLOW)

FLOW)
2.4

FLOW)
FLOW)

FLOW)
FLOW)

-0 - 0 0 - 0 Q0 0O -0 00 =200 =00 000 =000 = 20O - =2 200 —

5.
45,
10.
25.
30.
45.
10.
30.
30.
50.
40,
10.
40.
35.
45,
15.
45,
40.
15.
50.
45.
15.
45,
45,
45,
15.
50.
45.
45,
15.
50.
55.
20.
50.

20,

- B-295



ENDPROGRAM PROGRAM CALLED

B-296




APPENDIX B - UDSWM2-PC - 100 YR
DESIGN PLAN HYDRAULIC CONDITIONS




ENVIRONMENTAL PROTECTION AGENCY - STORM WATER MANAGEMENT MODEL - VERSION PC.1

DEVELOPED BY METCALF + EDDY, INC.
UNIVERSITY OF FLORIDA

WATER RESOURCES ENGINEEERS, INC. (SEPTEMBER 1970)

UPDATED BY UNIVERSITY OF FLORIDA (JUNE 1973)
HYDROLOGIC ENGINEERING CENTER, CORPS OF ENGINEERS
MISSOURI RIVER DIVISION, CORPS OF ENG;NEERS (SEPTEMBER 1974)
BOYLE ENGINEERING CORPORATION (MARCH 1985, JULY 1985)
OTAPE OR DISK ASSIGNMENTS
JINCT) JINC2) JINCG3) JIN(4) JINCS) JINC6) JINCT) JIN(8) JINC?)  JINCI0)

2 1 0 0 ] 0 0 0 0 0

JOUT(1)  JOUT(2)  JOUT(3) JOUT(4)  JOUT(S) JOUT(6) JOUT(7) JOUT(B) JOUT(9) JOUT(10)

1 2 0 0 0 0 0 0 0 0
NSCRAT(1) NSCRAT(2) NSCRAT(3) NSCRAT(4) NSCRAT(5)
3 4 0 0 0

i WATERSHED  PROGRAM CALLED

- B-297




**%* ENTRY MADE TO RUNOFF MODEL ***

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.

FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YEAR STORM

ONUMBER OF TIME STEPS 60
OINTEGRATION TIME INTERVAL (MINUTES), 5.00

25.0 PERCENT OF IMPERVIOUS AREA HAS ZERO DETENTION DEPTH

1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YEAR STORM

)

HYDROGRAPHS FROM CUHPE/PC ARE LISTED FOR THE FOLLOWING 34 SUBCATCHMENTS

TIMECHR/MIN)

1 2 3 4 5 6 7

11 12 13 14 15 16 17

j 21 22 23 24 50 51 52
| 56 57 58 59

0o o. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0.

0 5 0. 0. 0. 0. 0. 0. 0.

; 0. 0. 0. 0. 0. 0. 0.

| 0. 0. 0. 0. 0. 0. 0.
\ 0. 0. 0. 0.

| _
‘ o 10. 4. 3. 1. 0. 4. 1. 5.

18
53

19
54

10
20
55



15.

20.

25.

30.

35.

49.

45,

50.

12.

12.

26.

25.
11.

79.
12.
85.
28.

248,
69.
261.
76.

269.
162.
275.

89.

224.
235.
224,

78.

179.
267.
178.

65.

142.

227.
130.

96.
263.

232.
302.
211,
258.

186.
453.
276.
199.

146.
539.
289.
152.

114,

34.
139.
14.
24.

120.
385.

96.
137.

222.
686.
208.
301.

276.
762.
267.
408.

285.
697.
276.
442,

281.

18.

1.
21.

63.
219.
187.

63.

127.
347.
177.

63.

175.
374.
128.

51.

194.

367,

93.
41.

195.

17.

41.
16.
16.

109.
57.
37.

302.
198.
103.

445,
355.
141.

435,
429,
131.

379.
437.
112.

323.

12.

20.

36.
17.
53.

219.
74.
154.

258.
178.
163.

227.
282.
132.

191.
357.
104.

157.

21.
2.
10.
46.
21.
109.
14.
50.
304.
137.
345.

186.
161.

280.
295.
138.

215.
368.
112.

165.

B-299

10.
1.

26.
24,
38.

177.
113.
150.

198.
230.
250,

168.
291.
279.

137.
302.
278.

11.

22.
5.
5.

66.

2.

233.
81.
83.

253,
174.
93.

212.
228.
82.

7.
239.
70.

137.

22.

13.
58.
10.

68.
149.
39.

295,
435.
145.

306.

750.

152.

246.
888.
125.

. 194,

854.

100.

151.



TN

55.

10.

15.

20.

25.

30.

<27,

140.
54.

110.
269.
109.

43,

M.
267.
90.
35.

78.
261.
79.
27.

51.
250.
52.
19.

35.
232.
37.
14.

23.
212.
24,
10.

16.

192.
16.

12.

565.
291.
116.

88.
560.
283.

87.

72.
552.
269.

.

61.
539.
254,

61.

39.
516.
235.

37.

28.
481.
212.

25.

17.
461,
188.

15.

1.
400.
165.

10.

605.
278.
441,

269.
516.
270.
433,

251.
439.
255.
416.

236.
381.
240.
394,

217.
324.
221.
367.

195.

258.
198.
334.

172.
202.
174.
297.

150.
156.
154.
263.

131.

310.
68.
31.

193.
271.
46.
21.

188.
238.
38.
16.

182.
212.
36.
15.

172.
182.
18.

159.
149.
n.
7.

145.

121,
5.

131.

97.

119.

426.
96.

271.
402.
80.

229.
372.
68.

200.
347.
59.

166.
317.
47,

129.
281.
33.

99.
245,
23.

74,
212.
17.

56.

395.
81.

127.
404.
63.

106.
398.
51.

93.
394.
42.

67.
389.
28.

46.
375.
20.

29.
354.
13.

19.
330.
10.

13.

401.
89.

126.
405.
70.

103.
397.
56.

397.
45,

63.
388.
32.

46.
3n.
23,

31.
347.
16.

21.
319.
12.

16.

B-300

301.
265.

88.
290.

243,

273.
222.

64,
256.
206.

41,
236.
184.

29.
211,
159.

18.
185.
136.

1.
163.
115.

238.
58.

- 108.

234,
48,

89.
225.
39.

78.
213.

30.

52.
198.
20.

37.
179.
15.

24.
159.
10.

16.
141.

1.

776.
80.

116.
688.
62.

96.
608.
51.

84.
542.
42.

53.
473.
27.

37.
397.
20.

22.
324.
12.

13.

264.




=

1 35.
1 40.
1 45,
1 50.
1 55.
2 0.
2 5
2 10.

174.

361.
144,

325.
126.

293.
110.
5.

264,
97.

239.
85.

216.

122.
134.
231.

114.

97.
118.
203.

100.

80.
104.
178.

88.
66.
91.
157.

7.
54.
80.
138.

68.
46.
7.
122.

61.
42.
63.
108.

53.

36.

55.
95.

46.

78.

108.

182.
12.

4.
157.
10.

32.
136.

27.
118.

23.
102.

10. .

304.

259.
5.

269.

12.
247.

12.
227.

12.
©209.

12.
192.

143.
97.

125.
82.

110.
70.

97.
59.

85.
51.

125.

215.




15.

20.

25.

30.

35.

40.

45.

50.

159.
50.

142.
44,

0.
127.
38.

114.
33,

102.
29.

91.
25.

81.

26.
48.
83.

40.
18.
42.

34,
13.

. 36.

64.

29.

32.
56.

24,

28.
49.

16.

24.
43.

11.

20.
37.

13.
32.

58.

162.

' B-302

51.
20.

44,
14,

38.
11.

33.

48.

25.
0.

22.

0.
1.




12.

65.

33.

28.

20.

30.

55.

7.

67.

0.

58.

0.

6.
25.

0.

0.

0.

13.

2.

61.

71.

0.

52.

27.

0.

o.

5.

21.

0.

56.

0.

2.

65.

46.

24.

0.

0.

0.

3.

13.

0.

0.

0.
51.

60.

0.

10.

2.

41.

22.

0.

0.

2.

0. 0. 0.

47.

0.
55.

0.
37.

15.

0.

2.

19.

0.

0.

0.

7.

0.
43,

0.
51.

0.
12.

20.

33.

0.

0.

0.

0.

25.

39.

47.

30.

B-303

30.



35.

40,

45,

50.

55.

10.

6.
0.
0.

0.
20.
0.
0.

o o o oo

0.
0.
0.

0.
0.
0.

0.

0.

0.

0.

0.

43,

31.
0.

0.
26.

0.
24.
0.

36.

0.
33.
0.

0.
27.
0.

25.
0.

0.
23.
0.

0.
21.
0.

0.
19.
0.

B-304

0.

0.

0.

0.



—

15.

20.

25,

30.

35.

40.

45,

50.

o o o o
.

[= = = =]
.

o o0 o O
.

o 0o oo

o 0o oo

o o o o
.

o o O o

o o oo
.

o O o o
.

0.
0.

0.
0.

22.

0.
18.
0.

0.
16.
0.

0.
10.
0.

0.
11.
0.

0.

0.

0.

4.
0.

0.

3.

0.

0.

0.

0.
0.

0.
Q.

0.
0.

0.

0.

0.
0.

0.
0.
0.

0.

o.

0.
0.

0.
0.
0.



0 0 0 0. 0 3. 0 0 0. 0.
0 0. 0 0. 0 0 0. 0 0. 0
0. 0. 0. 0.

4 55, 0 0. 0. 0. 0 0. 0. . 0 0
0 0. 0. 0. 2 0. 0. 0 0
0 0. 0. 0. 0 0 0. 0. 0. 0
0 0. 0. 0.

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YEAR STORM

WIDTH INVERT  SIDE SLOPES OVERBANK/SURCHARGE
GUTTER GUTTER NDP NP OR DIAM  LENGTH  SLOPE  HORIZ TO VERT  MANNING DEPTH JK
NUMBER ~ CONNECTION (FT) (FT)  (FT/FT) L R N (FT)
1 100 0 4 CHANNEL 20.0  2600. .0150 4.0 4.0 044 4.00 0
OVERFLOW .0 2600. .0150  33.0 85.0 .050 14.00
101 1 0 3 .0 1. .0010 .0 .0 .001 10.00 0
2 101 0 4 CHANNEL 10.0 200. .0267  10.0 5.0 .038 6.00 0
OVERFLOW .0 200. .0267  10.0 100.0 ..038 12.00
102 2 0 3 .0 1. .0010 .0 .0 .001 10.00 0
3 © 102 0 5 PIPE 2.5  1550. .0330 0 .0 .016 2.50 0
OVERFLOW 1.0 1550. .0330  20.0 20.0 .020 10.00
200 3 7 2 PIPE A 1. .0100 .00 .0 .016 .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 A 3.0 3 6.0 6 9.0 .9 9.0 1.1 170.0
1.8 1090.0 '
201 200 7 2 PIPE N 1. .0100 .0 .0 .016 - .10 0
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW :
.0 .0 a1 40 4 12,0 1.1 17.0 2.0 22.0 2.6  305.0
3.1 1015.0 o
304 Bl 4 3 : .0 1. .0010 .0 .0 .001 10.00 305
DIVERSION TO GUTTER NUMBER 305 - TOTAL Q VS DIVERTED Q IN CFS

.0 .0 116.0 10.0 . 232.0 20.0 700.0 40.0

" B-306



305

103

104

202

105

106

107
108
10

109
11
110
12
13
14
301

"M
15

112

160

103

104

104
105

106
106

107
108

10
109
1"
110
12
13
14

107
m

15

7T

~

0 5 PIPE 2.5 1300.
OVERFLOW 1.0 1300.

0 4 CHANNEL 10.0 2100.
OVERFLOW .0 2100.

0 3 .0 1.
0 4 CHANNEL 20.0 3350.
OVERFLOW .0 3350.

0 3 .0 1.
0 5 PIPE 1.5 1350.
OVERFLOW 2.0 1350.

16 2 PIPE A 1.

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

.0 .0 .0 5.0 .0 8.0
6 14.0 1.2 15.0 2.0 16.0
6.2 19.0 7.4 20.0 8.5  20.0
0 3 .0 1.
0 4 CHANNEL 10.0 1650.
OVERFLOW .0 1650.

0 3 .0 1.
0 1 CHANNEL 20.0 1150.
0 4 CHANNEL 10.0 200.
OVERFLOW .0 200.

0 3 .0 1.
0 3 .0 1.
0 4 CHANNEL 10.0 1800.
OVERFLOW 50.0 1800.

0 3 ‘ .0 1.
0 1 CHANNEL 20.0 600.
0 3 .0 1.
0 1 CHANNEL 30.0 1250.
0 1 CHANNEL 15.0  3550.
0 1 CHANNEL 15.0 2000.
8 2 PIPE A 1.

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 1.4  50.0 0.0  75.0
98.0 137.0 ©  136.0 149.0

0 3 .0 1.
0 4 CHANNEL 10.0 2500.
OVERFLOW .0 2500.

0 3 ' .0 1.

" B-307

.0300
.0300
.0110
.0110
.0010
.0113
L0113
.0010
.0400
.0400
.0100

.0

3.0

1.4
.0010
.0103
.0103
.0010
.0290
.0100
.0100
.0010
.0010
.0220
.0220
.0010
.0330
.0010
.0250
.0400
.0225
.0100

18.6

.0010
.0120
.0120
.0010

10.0
17.0
21.0

4.0
25.0

10.0
20.0

10.0
.0

20.0

3.0

14.0

4.0

12.0

39.

.0
6.0
24.0
.0

016
.020
.050
.056
.001
.050
.063
.001
.016
.020
.033

.1 11.0
4.

4 18.0

.001
.075
.056
.001
044
069
069
.001
.001
.069
044
.001
.056
.001
.056
.069
.063
.016

5 1M.o

.001

.056
.063
.001

2.50
10.00
6.00
15.00
10.00
5.00
15.00
10.00
1.50
5.00
.10

3
5.3

10.00
6.00
15.00
10.00
12.00
8.00
15.00
10.00
10.00
4.00
12.00
10.00
10.00
10.00
10.00
10.00
10.00
.10

60.4

10.00
4.00
10.00
10.00

13.0
18.5

125.0

o o

O ocooooo

@,



113
16

303

17

114

20

302

116
21

22

204

17
24
205

118
25

23

15
18
19

203

12
13

16
112
17

114

20

302
116

21

22

204
17
24

205
118

2t

114
115
18
19

D
NG
0 3 .0 1. .0010
0 4 CHANNEL 15.0 1500. L0170
OVERFLOW 20.0 1500. .0170
4 2 PIPE . 1. L0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2.3 105.0 9.0 190.0 20.0
0 1 CHANNEL 25.0  3100. .0140
0 3 .0 1. .0010
0 4 CHANNEL 10.0  3100. L0155
OVERFLOW 50.0  3100. .0155
17 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY CUTFLOW
.0 .0 A 60.0 4 135.0 1.2
8.6 520.0 13.9  590.0 20.8  650.0 29.9
71.9  855.0 89.6 900.0 109.0  945.0 129.7
0 3 .0 1. .0010
0 4 CHANNEL 10.0 300. .0200
OVERFLOW 40.0 300. .0200
0 4 CHANNEL 10.0 550. .0310
OVERFLOW  220.0 550. .0310
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .5 280.0 .8 680.0 3.7
10.5 1485.0
0 3 .0 1. .0010
0 1 CHANNEL 15.0  3900. .0270
8 2 PIPE .1 1. L0010
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .1 115.0 .3 285.0 .8
5.3 1180.0 9.2 1325.0
0 3 .0 1. .0010
0 4 CHANNEL 10.0  1300. .0220
OVERFLOW .0 1300. .0220
0 4 CHANNEL 10.0 1700. .0150
OVERFLOW .0 1700. .0150
0 3 ' .0 1. .0010
0 1 CHANNEL 10.0 900. .0200
0 1 CHANNEL 10.0 2200. .1000
7 2 PIPE R 1. .0010

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW

" B-308

.0
10.0
10.0

250.0
4.0

7.0
25.0
.0

240.0
710.0
975.0

s & s 2 e s
o O 0O O O o

990.0

510.0

10.
35.

) « e a
o 0O O C OO0 0O oo

16.0
7.0
.0

4.0

7.0
5.0

41.
152.4

.0
10.0 -
15.0
7.0
5.0

.0

o]

.0
4.0
.0

10.0
6.0
6.0
5.0

5.0
2.0

.001
.069
.056
.001

.056
.001
.069
.063
.016

350.0

755.0

1010.0
.001
.063
.063
.075
.063
.016

1230.0
.001
.075
.016

780.0
.001

.075
.063

.063 -

.075
.001

069

.075
.033

10.00
5.00
15.00
.10

106.00
10.00
6.00
15.00
.10

4.9 445.0
57.0 810.0

10.00
6.00
15.00
8.00
10.00
.10

8.2 1280.0

10.00
10.00
.10

3.2 1000.0

10.00
2.00
10.00
6.00
10.00
10.00
10.00
10.00
.10

o

o o o o




50

150

54

55

152

56

154
58

155
59

157

61

57

251

253

160
63
350

100

50

150
54

55

152

56
154

58
155

.59

157
153

57

61

253
160
63

.0 .0 2 12.0 .7 15.0 1.5
6.6  66.0
0 5 PIPE 8.0 670. .0020
OVERFLOW 1.0 670. .0020
5 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 51 - TOTAL @ VS DIVERTED Q IN CFS
.0 .0 450.0 .0 500.0 50.0  600.0
0 5 PIPE 8.0 570. .0020
OVERFLOW 1.0 570. .0020
0 5 PIPE 5.0 400.  .0250
OVERFLOW 1.0 400. .0250
4 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 53 - TOTAL Q VS DIVERTED Q IN CFS
.0 .0 350.0 25.0  770.0 200.0  1000.0
0 5 PIPE 5.5 1100. L0130
OVERFLOW 1.0 1100. L0130
0 3 .0 1. .0010
0 5 PIPE 4.5 650. .0300
OVERFLOW 1.0 650. .0300
0 3 000 1. .0010
0 5 PIPE 4.5 800. .0220
OVERFLOW 1.0 800. .0220
3 3 .0 1. .0010
DIVERSION TO GUTTER NUMBER 57 - TOTAL Q VS DIVERTED Q@ IN CFS
.0 .0 340.0 30.0  680.0 60.0
0 5 PIPE 4.5 300. .0140
OVERFLOW 1.0 300. .0140
0 4 CHANNEL .5 2000. .0200
OVERFLOW  10.0  2000. .0200
7 2 PIPE A 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 6 1.0 1.3 2.0 2.2
5.8 4.0
7 2 PIPE oA 1. .0100
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 3 30.0 1.2 90.0 2.6
8.3 275.0
0 3 .0 1. .0010
0 1 CHANNEL 15.0  2000. .0265
.0100

13 2 PIPE BN 1.

B-309

18.0

10.0

150.0
10.0
.0
10.0
.0
330.0
10.0
10.0

.0

10.0

10.0
12.0
20.0

3.0

160.0

.0
5.0
.0

2.8 22.0
.0 .016
10.0 .020.
.0 .001
700.0  250.0
.0 .016
10.0 .020
.0 .016
10.0 .020 -
.0 .001
.0 .016
10.0 .020
.0 .001
.0 .016
10.0 .020
.0 .001
.0 .016
10.0 .020
.0 .001
.0 .016
10.0 .020
12.0 .016
20.0 .020
.0 .016
3.2 3.0
.0 .016 -
4.5 215.0
.0 001
6.0 .063
.0 .016

5.1

8.
13.
10.

13.

10.
10.

13.
10.

10.
10.

10.
10.

4.4

00
00
00

.00
00
.00
00
00

.50
00
00
.50
00
00
.50
00
00

.10

25.0

3.0

5.6 230.0

10
6

.00
.00
.10

51

53

57



60

252

156

158

62

159

53

153
51

250

52

155

60

252

157

158

62

52

152
52

51

151

RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY QUTFLOW

.0 .0 .5 20.0 1.0 61.0
4.2 150.0 5.9 160.0 7.6 175.0
19.1  220.0
0 5 PIPE 2.5 1400.
OVERFLOW 20.0 1400.
6 2 PIPE 2 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 .3 15.0 .7 30.0
0 3 .0 1.
0 3 .0 1.
(] 4 CHANNEL .5 1100.
OVERFLOW 10.0 1100.
3 3 ) .0 1.
DIVERSION TO GUTTER NUMBER 156 - TOTAL Q VS DIVERTED Q IN
.0 .0 45.0  45.0 200.0  45.0
0 4 CHANNEL .5 1300.
OVERFLOW 10.0 1300.
0 3 .0 1.
0 4 CHANNEL .5 350.
OVERFLOW 10.0 350.
3 2 PIPE . 1.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 .0 2.1 .5 4.2 775.0
0 4 CHANNEL .5 450.

OVERFLOW 10.0 450.

OTOTAL NUMBER OF GUTTERS/PIPES, 83

1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YEAR STYORM

ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIPES

GUTTER

TRIBUTARY GUTTER/PIPE

1.5
9.3

.0118
.0118
.0100

1.6
.0010
.0010
.0100
.0100
.0010
CFS

.0200
.0200
.0010
.0100
.0100
.0100

.0150
.0150

90.0

185.0

.0
10.0

40.0

.0

12.0
20.0

12.0
20.0

12.0
20.0

12.0
20.0

TRIBUTARY SUBAREA

2.0 110.0
11.0  200.0
.0 .016

12.0 .044
.0 .016

3.0 45.0
.0 .00%
.0 .001

12.0 .016

20.0 .020
.0 .001

12.0- .016

20.0 .020
.0 .001

12.0 .016

20.0 .020
.0 .016

12.0 .016

20.0 .020

0 0 0

2.5
15.1

2.50
7.50
.10

4.9
10.00
10.00

.50
5.00
10.00

.50
5.00
10.00
.50
5.00
.10

5.00

0

130.0
210.0

53.0

D.A.(AC)

0 3680.0



10

1

12

13

14

15

16

17

18

19

20

21

102
200
103
104
202

106

107
109
110

13

14
301
12
303
114

19
203
302

22

23

b

S

0 0 0 0 0 0 0 0 0 0 3539.2
0 0 0 0 0 0 0 0 0 0 53.1
0 0 0 0 0 0 0 0 0 0 3422.1
0 0 0 0 0 0 0 0 0 0 3176.3
0 0 0 0 0 0 0 0 0 0 69.8
0 0 0 0 0 0 0 0 0 0 3036.2
8 0 0 0 0 0 0 0 0 0 50.6
0 0 0 0 0 0 0 0 0 0 2985.6
0 0 0 0 0 0 0 0 0 0 792.3
0 0 0 0 0 0 0 0 0 0 604.2
0 0 0 0 0 0 0 0 0 0 228.5

0 0 0 0 0 0 0 0 0 0 228.5

6 0 0 o 9 0 0 0 0 0 228.5

0 0 0 0 0 0 0 0 0 0 2060.8
0 0 0 0 0 0 0 0 0 0 168.3
© 0 0o 0 0o 0 0 O 0 o0 17062
0 0 0 0 0 0 0-0 0 0 41.6
6 0 0 0 0 0 0 0 0 o0 4.6
© 0 0 0 0 0 0 0 0 0 129%.7

0 0 0 0 0 0 0 0 0 0 961.3

)



22

23

24

25

50

51

52

53

54

55

56

57

58

59

60

61

62

63

101

102

204

205

150

250

53

55

152

154

251

155

157

252

253

159

350

17

20

632.3
329.0
462.7
313.6
572.2

35.8

572.2
572.2
521.6
14.1
399.4
375.0
24.3

318.1

259.8
3680.0

17



&

103

104

105

106

107

108

109

110

"

112

13

14

115

116

17

118

150

152

153

154

108

10

"

12

15

113

16

20

18

21

24

25

54

56

57

58

105

17

115

10
1

12

14
21
15
23
16
18

19

52

53

'B-313

3422.1
3176.3
3106.6
3036.2
2985.6
864.6
792.3
604.2
2121.0
2060.8
230.4
1706.2
206.7
1294.7
632.3
462.7
572.2
572.2

50.6

- 521.6



155

156

157

158

159

160

200

201

202

203

204

205

250

251

252

253

301

302

303

304

59

61

62

305

201

304

17

118

156

160

116

60

158

54

56

55

57

50

59

13

22

B-314

399.4
26.3
375.0
57.0
35.8
318.1
53.1
“53.1
69.8
41.6
632.3
462.7
35.8
14.1
24.3
318.1
228.5
1294.7
168.3

53.1



305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 .0

350 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 259.8
ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER 68 TO GUTTER 53 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION.
ORDER OF TREE STRUCTURE (NGUT VALUE) DECREASES THROUGH DIVERSION FROM GUTTER 79 TO GUTTER 51 COMP THROUGH DIVERSION WILL LAG ONE TIME STEP UNLESS GUTTER
CARDS ARE MODIFIED TO REVERSE DIVERSION.
1

ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS 100 YEAR STORM

HYDROGRAPHS ARE LISTED FOR THE FOLLOWING 84 CONVEYANCE ELEMENTS

THE UPPER NUMBER 1S DISCHARGE IN CFS
THE LOWER NUMBER IS ONE OF THE FOLLOWING CASES:
( ) DENOTES DEPTH ABOVE INVERT IN FEET
(S) DENOTES STORAGE IN AC-FT FOR DETENSION DAM. DISCHARGE INCLUDES SPILLWAY OUTFLOW.
(1) DENOTES GUTTER INFLOW IN CFS FROM SPECIFIED INFLOW HYDROGRAPH
(D) DENOTES DISCHARGE IN CFS DIVERTED FROM THIS GUTTER
(0) DENOTES STORAGE IN AC-FT FOR SURCHARGED GUTTER

TIMECHR/MIN) 1 2 3 & 5 6 7 8 9 10
1 12 13 14 15 16 17 18 19 20
21 22 23 24 100 101 102 103 104 105
106 107 108 109 110 1 112 113 114 115
116 17 118 200 201 202 203 204 205 301
302 303 304 305 50 51 52 53 54 55
56 57 58 59 60 61 62 63 150 151
152 153 154 155 156 157 158 159 160 . 250
251 252 253 350
0 5. 0. 0. 0 0. 0 0. 0 0. 0 0.
.0¢) .00 ) 0¢) 0¢ ) 0¢) .0¢) 0¢ ) 0 ) 0¢) 0¢)
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ARROWHEAD DRAINAGE BASIN DESIGN PLAN BY FMG, INC.
FUTURE LAND USE AND DESIGN PLAN HYDRAULIC CONDITIONS
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APPENDIX C
STRATHAVEN TRIBUTARY STORM SEWER ANALYSIS

This appendix contains the computer generated hydraulic grade line analysis of the
major storm sewer system in the Strathaven Tributary.



S O

=

10.
11.
12.
13.
14.
15.

NOTES AND ASSUMPTIONS

In order to more accurately determine storm sewer capacity the hydraulic grade line was
calculated for the Strathaven Tributary system (Elements S0, 54, 55, 56, 58, 59, & 61) rather
than simply using UDSWM2 calculations or pipe flow charts. The hydraulic gradeline was
calculated using HYDRAFLOW STORM SEWER software by INTELLISOLVE. Capacity
calculations were performed to determine maximum capacity of the system while having a
hydraulic grade line at or below ground line.

Discharges were entered manually with the default Q method using realistic Q values from the
Design Plan rather than using the program option where Q = CIA.

The program option to calculate required inlet dimensions was not used.
Input data was taken from as-built drawings and proposed plaris for Sheridan Lake Road.
The 72" arch RCP (Line 5) was modeled as an ecjuivalent 66" round RCP.

The twin 3.67°X8.1’ box culvert (Line 1) was modeled as an equivalent single 3.67°X15" box
culvert.

Line 1 = Elements 50 + 54.

Line 2 = Element 35.

Line 3 = downstream segment of Element 56.
Line 4 = middle segment of Element 56.
Line 5 = upstream segment of Element 56.
Line 6 = Element 38.

Line 7 = downstream porlioﬂ of Element 59.
line 8 = upstream portion of Element 59.

Line 9 = Element 61.



OUTPUT I ABELS

AREA - Cross sectional area of flow in sq. ft.

COVER - Distance from the natural ground elevation to the top of the pipe. Does not include wall
thickness.

DEPTH - The distance between the pipe invert and HGL but < HT.
DNLN - Downstream line number. The line that line X flows into.
DNSTRM - Refers to the downstream end of line X.

EGL - Energy grade line. Elevation of HGL plus velocity head.

HGDN - Hydraulic grade line at the downstream end in feet. This is also the HG at the junction
downstream.

HGUP - Hydraulic grade line at the upstream end in feet. This is the HG within the line not the
junction. The HG in the junction is the HGDN for the next, upstream line. ’

HGL - Hydraulic grade line. The piezometric head elevation.

HT - Pipe diameter or box height in inches.

INV DN - Elevation of the invert at the downstream end of the line in feet.

INVERT - Elevation of the invert in feet.

INV UP - Elevation of the invert at the upstream end of the line in feet.

JLC - Loss coefficient for the junction at the upstream end of line X.

L - Line length, or the distance from the downstream end to the upstream end of the line in feet.
LINE "X" - Refers to a particular line numbered X.

Natural Ground Elevation - In feet, at the upsteam end of the line.

N - Mannings roughness coefficient.

OUTFALL - The downstream end of line 1.

Q - The total discharge through line X in cfs.

Qgct - The actual flow rate as used in the calculations for the line in question in cfs.

Qcap - The capacity of the line in question as computed by Mannings equation in cfs.
Storage(Line) - The volume in cubic feet from the downstream end of the line to the upstream end.
T WID - Width of the water surface at HGL in inches. Zero if the HGL is above the pipe crown.
UPSTRM - Refers to the upstream invert of line X.

WID - Line width in inches. The diameter of a pipe or the width of a box section.
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iHYD GRD! VEL IHYD GRD | INVERT ICOMMENTS/
114,461 384,14 1 379.20 1 8
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12,3010 1.858 118,561 376.88 1 372.40 154IN,CEM-CAMERON

THT/W} LEN
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0.00230. 0%
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0.0 10,001

100 YEAR DESIGN STORM

LINED INC
No. | AREA ICOEFFI C#A
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Return Period = 100 Yr
Rainfall file: RAFIDCTY

LINE 1 /7 @ =450.00 / HT = 44 / WID =180 / N =

8

FEun date: 10-25-19320
File: o:8TRAT.STZ

012 / L = 1312 /7 JLC = .5

DRL 3.67X8.1 BOX / Outf
HEL DEFTH
DNSTREM 214,00 A, OO0

16.597 44,00

0]

UFPSTREM

i

Drainage area (ac)
Furoff coefficient
Time of conc (mind
Inlet time (mind
Intensity Cin/hr
Cumulative D¥4
Q= CA * I (cfs?
(Default & (cfs)
“Line capac. (ofg)

1

1NN | I O IS 1 1 O

-36

all
INVERET
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Q.00
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8. 06
0, 00
0,00
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VEL EGL
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0. 00

L. 00

Slope of invert (4D
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LINE 2 / @ =450.00 / HT = 60 / WID
60IN, BOX~-CENTRAL / DNLN = 1

HEL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTREM 317.0%5 60.00 311.80 2.9 325.:25 0.00 2.2 19.63
UFSTEM 326.09 99.90 3z1.10 22.92 334.25 4. 839 1.89 15.63
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Time of conoc Cmind
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1

N I A
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Lo

[N O O O T 1 B
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(a%INE 3/ @ =400.00 / HT = 60 / WID = 60 / N = .012 7/ L = 400 /7 JLC = .1
éOIN,DENTRAL—G& / DNLN = 2

HEL DEFTH INVERT VEL EGL T WID COVER .AREA

DNSTEM 328.13 60.00 32l.10 20.3 234.58 0. 00 1.89 19.53

UFSTREM 236.43 99.13  321.350 20.43  342.91 14.36 2.5 19.58

Drainage area t(ac) 0. 00 Slope of invert 4D 2. 600

Fumnoff cosfficient = 0,00 Slape snergy grade line (L) = 2.083
Time of conc (mind = 15.83 Critical depth (ind . = 59.13
Inlet time (mind = 0,00 Feg'd length curb inlet (ft) = 0.0
Intensity (in/hr) = 0.00 Req’d grate area (s{) ' = 0.0
Cumulative CxA = 0. 00 Depth at inlet opening (ind = O
€ = ChH ¥ I (cfsd = 0. 00 Confluence angle (deg) = 0
Default @ (c-fs)d = 0. 00 Natural ground elev tfty = 333
Line capac. ftcfs) = 454.9%9 Lirme storage (cuftl = 7841
A\LINE 4 / Q@ =400.00 / HT = 66 / WID =66 / N= 012 / L = 8500 /7 JLC = .1
\/%6 INCH / DNLN = 3
HGL DEFTH INVERT VEL EGL. T WID COVEF AREA
DNETEM 3IFZ7.08 66,00 B331.50 16.84 341.48 0.00 pe 23.75
UFSTEM 343,14 6£2.83 357.90 17.14  347.70 =8.21 2.1 22.34
Drainage area (ac) = Q.00 Slope of invert (42 = 1,280
Funoff coefficient = 0,00 Slope energy grade line (X)) = 1.3244
Time of conc (min) = 11,06 Critical depth <in?3 = 62.83
Inlet time (mind = 0,00 Feg'd length curb inlet (ft) = 0.0
Intensity {in/hr) = 0. 00 Feq'd grate area (sf) = 0.0
Cumulative DA = 0. 00 Depth at inlet apening (in) = 0O
G = 0A ¥ I (zfs? = 0. 00 Confluence angle (degd = 0
Default & (cfs) = 0,00 Natural ground elev £fty = 343.3
Line capac. (cfg) = 411.64 Line storage (ocuftd = 11773
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akINE S7 0 =400.00 /f HT = 66 /7 WID =66 / N = .012 / L = 225 /7 JLC =
72 INCH ARCH / DNLN = 4

HGL. DEFTH INVERT VEL EGL T WID COVER AREA
DNSTREM 343.38 53.73 338.30 19.31 549,17 51.35 1.1 20.71
UFSTREM 346.18 53.73 341,70 19.31  381.37 51.25 1.73 20,71
Drainage area (ac) = 0. 00 Slope of invert (%) = 1.244
Furnoff coefficient = Q.00 Slope energy grade line (43 = 1.244
Time of conc (min) = .81 Critical depth (ind L= BELEB3
Inlet time (min? = 0O.00 Feg’d length curb inlet (ft) = 0.0
Intensity (in/hr3 = 0.00 Feg’d grate area (sf) = 0.0
Cumulative C#*A == 0. 00 Depth at inlet opening (in) = Q
G =0TA ¥ I tcfs? = 0.00 Confluernce angle (deg) = 0
Default & C(cfs)d = £5.00 Natural ground elev Cfty = 349
Line capac. (ofs) = 405,88 Line storage (cuft) = 4660

LINE &6 7 @ =335.00 / HT =54 /7 WID =54 / N= .012 / L = 630 / JLC = .25

S4IN,FLOR-CEM 7/ DNLN = §

HEGL DEFTH INVERT VEL. EGL T WID COVER AREA
DNSTRM 349,07 54,00 342,70 21.07 385.97 0.00 1.73 15.30
UFBTEM 364, 66 54,00 259,40 21,06 371.54 0. 00 &.1 15.390
Drainage area (ac) = 0.00 Slope of invert (%) = Z.6D1
Funoff coefficient = 0.00 Slope ensrgy grade line (K) = 2.473
Time of conc (mind = &.31 Cyritical depth (ind = 53,51
Inlet time (mind = Q.00 Feg'd length curb inlet (ft) = 0.0
Intensity (in/hrd = Q. a0 Feqg’d grate area (sf) = 0.0
Cumulative C#A = 0. 00 Depth at inlet opening (in) = O
B =0CA % I (cfs) = 0. 00 Confluence angle (deg) = 30
Default & (ofs) = 40,00 Natural ground elev Cfty = 370
Line capac. (cfs) = 34&.87 Line storage (cuftd = 10018

)

.5




54 / WID =54 / N= ,012 / L =565 7 JLC = 0

,\%INE 7 / Q =295.00 / HT
(

541N, CEM-CAMERON / DNLN = &

HGL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTRM S66.38 54,00 3233.40  18.35 . 371.72 0.00 6.1 © 135,90
UPSTEM 376. 88 53.73  372.40 18.56 32BZ.23 7.62 .1 15.8%
Drainage area ftac) = 0,00 Slope of invert (4 = 2.301
Furnoff cosfficient = 0. 00 Slope enervrgy grade line (LX) = 1,853
Time of conc (mind = G.17 Critical depth (inl . = 52.86&
Inlet time (min) = 0,00 Feg'd length curb inlet (ft) = 0.0
Intensity (infhry = 0. 00 Feq’d grate area (sf? = 0.0
Cumulative Cx4 = 0. 00 Depth at inlet opening (in3 "= 0
8 =LA ¥ I (cfs) = 0. 00 o Confluence angle (deg) = 0
Default & (cfsd = Q.00 Natural ground elev Cftd = 382
Line capac. tcfs) = 223,17 Line storage (cuft) = 8383

L LINEB /7 @ =295.00 / HT = 54 / WID =54 / N = .012 / L = 220 /7 JLC = .1

O
\‘/%4IN,EAMRDN—HARNY / DNLN = 7

HEL DEFTH INVERT VEL EGL T WID COVER AREA
DNSTEM 376.88 83.73 372.40 18.56 382.23 7.62 F.1 15.8%9
UFPSTRM 383.61 S52.86 379.20 ig8.64 383.00 15. 5% 1.29 15.82
Drainage area tac) = 0.00 Slope of invert 4L = 3,091
EFunoff cosfficient = Q.00 Slope energy dgrade line (%) = 3.080
Time of conc (mind = 1.394 Critical depth (in) = 5X.86&
Inlet time (minod = 0. 00 Feqg'd length curb inlet (ft) = 0.0
Intensity (in/hrd = O. 00 Feq’d grate area (sl = 0.0
Cumulative C¥A = 0. 00 Depth at inlet opening (ind = 0O
L= A % I (cfs) = .00 Confluence angle (deg? = 0
Default & (ofsl = 6£53.00 Natural ground elev Cfty = 385
Lirne capac. (cfs) = 374.56 Line storage (cuftd = 3488

W



.5

(\%INE 9 /70 =230.00/ HT =54 / WID =54 / N= ,012 / L = 350 /7 JLC =

541N, HARNY-FOND / DNLN = 8
HEL DEFTH INVERT VEL EGL T WID COVER AREA

DNSTREM 284, 14 S4.00 379,20 14.46 387.339 £.00 L2900 185,030
UPSTRM 289,94 S0.80  384.00 14.82 3293.35 25.49 4.5 15.52
Drainage area (ac) = Q. G0 Slope of invert (%) = 1.371
Funoff coefficient = 0. 00 Slope energy grade line (X)) = 1,214
Time of conc (mind = 0,00 Critical depth (inl . = 50.80
Inlet time (mind = Q.00 RFeq'd length curb inlet (ft) = 0.0
Intensity (in/hry = 0.00 Feq’d grate area (sf) = 0.0
Cumulative C¥A = 0. 00 Depth at inlet opening (ind = 0
G =0CchA ¥ I (cfsl = Q.00 Confluence angle (deg) =
Default O (cfs) = 230,00 Natural ground elev ity = 333
Line capac. (ofe) - = 249,50 Line storage (cuft? = 599

—

.
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