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10 KK * WEST * 
* 

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

OUTPUT CONTROL VARIABLES 
I PRNT 3 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

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

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 11.6 206.3 460.3 694.0 

ELEVATION 1385.00 1390.00 1395.00 1400.00 

DISCHARGE 155. 1000. 1625. 2100. 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 444.70 2069.29 4935.12 
ELEVATION 1385.00 1390.00 1395.00 1400.00 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 0.0 SQ MI 

; FLOW TIME 

+ (CFS) (HR) 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 41.58-HR 

( INCHES) 0.303 1.019 1.195 1.195 
(AC-FT) 817. 2747. 3222. 3222. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

+ (AC-FT) (HR) 
2319. 17.25 2208. 1465. 884. 884. 

PEAK STAGE TIME 

+ (FEET) (HR) 
1395.44 17.25 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 50.55 SQ MI 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR - 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1620. 17.17 1580. 1305. 869. 869. 
(INCHES ) 0.291 0.960 1.107 1.107 
(AC-FT) 783. 2589. 2985. 2985. 

PEAK STORAGE TIME 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.5.8-HR 

1951. 1256. 751. 751. 

MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 



TRANSPOSITION AREA 120.0 SQ MI 

PEAK FLOW 

(CFS) 

1451. 

TIME 

(HR) 

17.17 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

(CFS) 
1416. 1130. 739. 

(INCHES) 0.260 0.831 0.942 
(AC-FT) 702. 2241. 2540. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
1618. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

+ (FEET) 
1393.61 

CUMULATIVE AREA = 50.55 SQ MI 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 1437. 

TIME 

(HR) 

17.17 

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

(CFS) 
1402. 1114. 728. 

(INCHES ) 0.258 0.819 0.928 
(AC-FT) 695. 2209. 2502. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 7 2 -HR 

+ (AC-FT) 
1581. 

AK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1393.50 

CUMULATIVE AREA = 50.55 SQ MI 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 300.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 1398. 

TIME 

(HR) 

17.17 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 

(CFS) 
1364. 1066. 696. 

(INCHES) 0.251 0.785 0.887 
(AC-FT) 676. 2115. 2392. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) (HR) 
1478. 17.17 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) (HR) 
1393.18 17.17 

CUMULATIVE AREA = 50.55 SQ MI 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 500.0 SQ MI 

PEAK FLOW 

t (CFS) 

TIME 

(HR) 

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



+ 1366. 17.17 1333. 1028. 670. 670. 
(INCHES 0.245 0.756 0.854 0.854 
(AC-FT) 661. 2039. 2303. 2303. 

- ' STORAGE TIME 

PEAK STAGE TIME 

+ (FEET) (HR) 
1392.93 17.17 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 41.58-HR 

INTERPOLATED HYDROGRAPH AT WEST 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

t (CFS) (HR) 
(CFS) 

+ 1508. 17.17 1471. 1193. 784. 784. 
(INCHES) 0.271 0.877 0.999 0.999 
(AC-FT) 729. 2365. 2694. 2694. 

CUMULATIVE AREA = 50.55 SQ MI 



CUMULATIVE AREA = 50.55 SQ MI 

HYDROGRAPH AT STATION WEST 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 7 2 -HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1556. 17.17 1517. 1243. 821. 821. 
(INCHES) 0.279 0.914 1.046 1.046 
(AC-FT) 752. 2465. 2820. 2820. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
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PEAK STAGE TIME 

+ (FEET) (HR) 
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MAXIMUM AVERAGE STORAGE 
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HYDROGRAPH AT STATION WEST 

TRANSPOSITION AREA 60.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 
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OAK STORAGE TIME 

+ (AC-FT) (HR) 
1725. 17.17 

PEAK STAGE TIME 

+ (FEET) (HR) 
1393.94 17.17 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.58-HR 
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HYDROGRAPH AT STATION WEST 
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PEAK FLOW TIME 

+ (CFS) (HR) 

MAXIMUM AVERAGE FLOW 
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(INCHES) 0.264 0.847 0.962 0.962 
(AC-FT) 711. 2284. 2593. 2593. 
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+ (AC-FT) (HR) 
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298 KO OUTPUT CONTROL VARIABLES 
I PRNT 3 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

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

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 0.0 170.0 355.0 525.0 

ELEVATION 1385.00 1390.00 1395.00 1400.00 

DISCHARGE 170. 730. 1200. 1500 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 283.33 1567.77 3753.96 
ELEVATION 1385.00 1390.00 1395.00 1400.00 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 0.0 SQ MI 

,AK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1201. 15.92 1166. 955. 650. 650. 
(INCHES) 0.367 1.203 1.419 1.419 
(AC-FT) 578. 1894. 2234. 2234. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
1575. 15.92 

PEAK STAGE TIME 

+ (FEET) (HR) 
1395.02 15.92 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 1142. 15.92 

PEAK STORAGE TIME 

AC-FT) (HR) 
1409. 15.92 

PEAK STAGE TIME 

+ (FEET) (HR) 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

CUMULATIVE AREA = 29.52 SQ MI 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 10.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 7 2 -HR 41.58-HR 

(CFS) 
1108. 893. 603. 603. 

(INCHES) 0.349 1.125 1.316 1.316 
(AC-FT) 549. 1772. 2072. 2072. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 41.58-HR 



CUMULATIVE AREA = 29.52 SQ MI 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1102. 15.92 1069. 849. 571. 571. 
(INCHES) 0.337 1.069 1.246 1.246 
(AC-FT) 530. 1684. 1962. 1962. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
1299. 15.92 

PEAK STAGE TIME 

+ (FEET) (HR) 
1393.96 15.92 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 29.52 SQ MI 

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

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 60.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HP, 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1062. 15.92 1031. 802. 539. 539. 
(INCHES) 0.325 1.010 1.178 1.178 
(AC-FT) 511. 1591. 1854. 1854. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
1191. 15.92 

PEAK STAGE TIME 

+ (FEET) (HR) 
1393.54 15.92 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 29.52 SQ MI 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 90.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1049. 15.92 1017. 785. 529. 529. 
(INCHES ) 0.320 0.989 1.154 1.154 
(AC-FT) 505. 1557. 1817. . 1817. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
1154. 15.92 

- MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

+ 'FEET) (HR) 
3.39 15.92 1393.06 1390.71 1388.33 1388.33 

t 

CUMULATIVE AREA = 2 9.52 SQ MI 



HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 120.0 SQ MI 

PEAK FLOW 

(CFS) 

TIME 

(HR) 

15.92 

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

(CFS) 
1006. 770. 519. 

(INCHES) 0.317 0.970 1.133 
(AC-FT) 4 99. 1528. 1784. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 7 2 -HR 

+ (AC-FT) 
1121. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

PEAK STAGE 

+ (FEET) 
1393.26 

CUMULATIVE AREA = 29.52 SQ MI 

HYDROGPAPH AT STATION MID 
TRANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

+ ( C F S )  

+ 1028. 

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

( C F S )  
397. 759. 512. 

( INCHES 1 0.314 0.956 1.118 
(AC-FT) 495. 1506. 1760. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
1097. 

AK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1393.17 

CUMULATIVE AREA = 29.52 SQ MI 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 300.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 1003. 

TIME 

(HR) 

15.92 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 

(CFS) 
973. 727. 492. 

(INCHES ) 0.307 0.916 1.075 
(AC-FT) 483. 1442. 1692. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
1029. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

+ (FEET) 
1392.90 

CUMULATIVE AREA = 29.52 SQ MI 

HYDROGRAPH AT STATION MID 
TRANSPOSITION AREA 500.0 SQ MI 

PEAK FLOW 

+ (CFSI- 

TIME 

(HR) 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 



' STORAGE TIME 

+ (AC-FT) (HR) 
975. 15.92 

PEAK STAGE TIME 

+ (FEET) (HR) 
1392.69 15.92 

(CFS) 
954. 

(INCHES) 0.300 
(AC-FT) 473. 

CUMULATIVE AREA = 

* * *  * * * 

701. 477. 
0.883 1.041 
1391. 1638. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

468. 270. 

MAXIMUM AVERAGE STAGE 
2 4 -HR 72-HR 

1389.89 1387.83 

29.52 SQ MI 

* * * 

INTERPOLATED HYDROGRAPH AT MID 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 1102. 15.92 1070. 849. 571. 571. 
(INCHES) 0.337 1.070 1.247 1.247 
(AC-FT) 530. 1685. 1964. 1964. 

CUMULATIVE AREA = 29.52 SQ MI 



Flumes 8-! 
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12 HEADWATER DEPTH FOR 

HEADWATER SCALES 2 8 3  CONCRETE PIPE CULVERTS 
REVISED MAY 1964 

BUREAU OF PUBLIC ROADS JAN. 1963 
WITH INLET CONTROL 



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

7 KK * EASTD * 
* * 
* * * * * * * * * * * * * *  

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

HYDROGRAPH ROUTING DATA 

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

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 5.1 83.0 187.0 292.0 399.0 

ELEVATION 1380.00 1385.00 1390.00 1395.00 1400.00 

DISCHARGE 0. 45. 270. 615. 900. 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 181.12 838.76 2026.55 3747.11 
ELEVATION 1380.00 1385.00 1390.00 1395.00 1400.00 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 0.0 SQ MI 

-AK FLOW T TME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 41.58-HR 

7 (CFS) (HR) 
(CFS) 

+ 292. 15.42 284. 239. 159. 159. 
(INCHES ) 0.208 0.697 0.806 0.806 
(AC-FT) 141. 474. 547. 547. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
914. 15.42 

PEAK STAGE TIME 

+ (FEET) (HR) 
1390.32 15.42 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 269. 15.42 261. 218. 145. 145. 
(INCHES ) 0.190 0.636 0.735 0.735 
(AC-FT) 129. 432. 499. 499. 

PEAK STORAGE TIME 

' (AC-FT) (HR) 
835. 15.50 

PEAK STAGE TIME 

+ (FEET) (HR) 
1389.97 15.42 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 7 2 -HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 41.58-HR 



CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 252. 15.50 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

(CFS) 
244. 204. 136. 

(INCHES) 0.178 0.596 0.689 
(AC-FT) 121. 405. 468. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

t (AC-FT) (HR) 
785. 15.50 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

+ (FEET) (HR) 
1389.59 15.50 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 60.0 SQ MI 

PEAK FLOW TIME 

+ (CFS) IHP,) 

t 234. 15.50 

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

(CFS 
228. 190. 127. 

(INCHES) 0.166 0.556 0.643 
(AC-FT) 113. 378. 437. 

STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) (HR) 
735. 15.50 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) (HR) 
1389.21 15.50 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 90.0 SQ MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 228. 15.50 

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

(CFS) 
222. 186. 124. 

(INCHES) 0.162 0.542 0.627 
(AC-FT) 110. 368. 426. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) (HR) 
717. 15.50 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) (HR) 
1389.08 15.50 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 



TRANSPOSITION AREA 120.0 SQ MI 

PEAK FLOW 

' (CFS) 

223. 

TIME 

(HR) 

15.50 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 

(CFS) 
217. 181. 121. 

( INCHES) 0.158 0.530 0.613 
(AC-FT) 108. 360. 416. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
702. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1388.96 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 219. 

TIME 

(HR) 

15.50 

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

(CFS) 
213. 178. 119. 

( INCHCS) 0.156 0.521 0.602 
(AC-FT) 106. 354. 409. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 7 2 -HR 

+ (AC-FT) 
691. 

'AK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1388.87 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 300.0 SQ MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 208. 15.50 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

(CFS) 
203. 170. 113. 

(INCHES ) 0.148 0.495 0.573 
(AC-FT) 100. 337. 389. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
659. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1388.63 

CUMULATIVE AREA = 12.74 SQ MI 

HYDROGRAPH AT STATION EASTD 
TRANSPOSITION AREA 500.0 SQ MI 

PEAK FLOW 

t (CFS) 

TIME 

(HR) 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 7 2 -HR 



t 200. 15.58 194. 163. 109. 109. 
(INCHES) 0.142 0.475 0.550 0.550 
(AC-FT ) 96. 323. 373. 373. 

"FAK STORAGE TIME 

PEAK STAGE TIME 

t (FEET) (HR) 
1388.44 15.58 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 4 1.58-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 41.58-HR 

INTERPOLATED HYDROGRAPH AT EASTD 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFSI 

t 265. 15.50 257. 215. 143. 143. 
(INCHES) 0.188 0.627 0.725 0.725 
(AC-FT) 128. 426. 493. 493. 

CUMULATIVE AREA = 12.74 SQ MI 



Flume 1A 



h LEGEND 

Flume 

Elevation = 1395 
Storage Area = 43.5 Ac 

Elevation = 1390 
Storage Area = 30.0 Ac 

Elevation = 1385 
Storage Area = 0.15 Ac 
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- 180 - 10,000 
CHART 1 

HEADWATER SCALES 2 8 3  
CONCRETE PIPE CULVERTS 

BUREAU OF PUBLIC ROADS JAN. 1983 
REVISED MAY 1964 WITH INLET CONTROL 

- 168 
- 
- 8,000 EXAMPLE ( 1  (2) (3) 

0 
- 156 

- 144 

- 132 

- 
0-42 ~ n c h r s  (3 5 fret) 

- 6,000 
4.120 c fs  - 5,000 

- 6. - 6. 
- 4,000 

nw fret 

- 1.0 - 1.0 

ENTRANCE 
II: 
W 
I- 

- 36 
W 

Groove end wtth 
n 

- 30 haadwall I - .8 - .8 
Groove *nd - .8 - - 27 

- .7 
- 24 - .7- - .7 

- 

- 21 

- .6 
- .6 

- .6  
- I8 

-- 2 - 
- I5 

- 5.  
- - 6. 

- 

- 5.  
- 

--4. - - 
- 

- 3.  

+ 

3,000 - 4. - 
- 4. 

- 5 .  

- 120 

- 108 

- 96 

- 84 

- 
- 

- 3. 
- 
- 
- 

- 

- --+ 
2. 

- 

( I )  2.5 8.8 - 
- (2) 2.1 7.4 
z- 2,000 

(3) 2.2 7.7 - 
- - ' 0  i n  fret - 

- 
- 1,000 
- 

- 800 
- k / J y / d ~ - -  
- 6 0 0  - - -  _--- / - 

- 
- 
- 
- 3. - 
- 
- 
- 

- 2 7  - 



OUTPUT CONTROL VARIABLES 
I PRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

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

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 0.2 9.8 23.3 30.0 43.5 

ELEVATION 1385.00 1390.00 1392.00 1393.00 1395.00 

DISCHARGE 38. 225. 416. 2120. 8120. 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 19.00 51.14 77.72 150.80 
ELEVATION 1385.00 1390.00 1392.00 1393.00 1395.00 

HYDROGRAPH AT STATION DA015 
TRANSPOSITION AREA 0.0 SQ MI 

T( FLOW TIME 

+ (CFS) (HR) 
(CFS) 

+ 3100. 13.17 
(INCHES) 
(AC-FT) 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
90. 13.17 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR I + (FEET) (HR) 

1393.33 13.17 

CUMULATIVE AREA = 6.24 SQ MI I 
HYDROGRAPH AT STATION DA015 

TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 2780. 13.17 746. 219. 142. 142. 
(INCHES) 1.111 1.303 1.468 1.468 
(AC-FT) 370. 434. 489. 489. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

'AC-FT) (HR) 
86. 13.17 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

+ (FEET) (HR) 
1393.22 13.17 



CUMULATIVE AREA = 6.24 SQ MI 

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

HYDROGRAPH AT STATION DA015 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

(CFS) 
t 2552. 13.17 694. 205. 135. 135. 

(INCHES) 1.034 1.224 1.389 1.389 
(AC-FT) 344. 407. 462. 4 62. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
83. 13.17 

PEAK STAGE TIME 

+ (FEET) (HR) 
1393.14 13.17 

MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 41.58-HR 

42. 11. 6. 6. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

1390.99 1386.58 1385.91 1385.91 

CUMULATIVE AREA = 6.24 SQ MI 

HYDP,OGRAPH AT STATION DAO15 
TRANSPOSITION AREA 60.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

t 2306. 13.25 642. 192. 127. 127. 
(INCHES) 0.956 1.144 1.309 1.309 
(AC-FT) 318. 381. 436. 436. 

R STORAGE TIME MAXIMUM AVERAGE STORAGE 

+ (AC-FT) (HR) 
80. 13.25 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

+ (FEET) (HR) 
1393.06 13.25 

CUMULATIVE AREA = 6.24 SQ MI 

HYDROGRAPH AT STATION DA015 
TRANSPOSITION AREA 90.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 2227. 13.25 624. 187. 124. 124. 
(INCHES) 0.929 1.116 1.281 1.281 
(AC-FT) 309. 371. 426. 426. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
79. 13.25 

PEAK STAGE TIME 

+ (FEET) (HR) 
1393.04 13.25 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

40. 10. 6. 6. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

1390.84 1386.53 1385.89 1385.89 

CUMULATIVE AREA = 6.24 SQ MI 

HYDROGRAPH AT STATION DA015 



TRANSPOSITION AREA 120.0 SQ MI 

PEAK FLOW 

" (CFS) 

1155. 

TIME 

(HR) 

13.25 

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

(CFS) 
608. 183. 122. 

(INCHES) 0.905 1.091 1.256 
(AC-FT) 301. 363. 418. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

t (AC-FT) 
78. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 7 2 -HR 

+ (FEET) 
1393.01 

CUMULATIVE AREA = 6.24 SQ MI 

HYDROGRAPH AT STATION DA015 
TPANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

t (CFS) 

t 2103. 

TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 

(CFS 
596. 180. 120. 

(INCHES) 0.888 1.073 1.239 
(AC-FT) 295. 357. 412. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HP. 2 4 -HR 7 2 -HR 

' n K  STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

CUMULATIVE AREA = 6.24 SQ MI 

HYDROGRAPH AT STATION DA015 
TRANSPOSITION AREA 300.0 SQ'MI 

PEAK FLOW 

+ (CFS) 

+ 1963. 

TIME 

(HR) 

13.25 

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

(CFS) 
562. 171. 115. 

(INCHES) 0.838 1.022 1.187 
(AC-FT) 279. 340. 395. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 7 2 -HR 

+ (AC-FT) 
75. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR. 24-HR 72-HR 

+ (FEET) 
1392.91 

CUMULATIVE AREA = 6.24 SQ MI 

HYDROGRAPH AT STATION DA015 
TRANSPOSITION AREA 500.0 SQ MI. 

PhxK FLOW 

+ (CFS) 

TIME 

(HR) 

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



+ 1849. 13.25 536. 165. 111. 111. 
(INCHES ) 0.798 0.981 1.147 1.147 
(AC-FT) 266. 327. 382. 382. 

PEAK STORAGE TIME 

AC-FT) (HR) 
73. 13.25 

PEAK STAGE TIME 

t (FEET) (HR) 
1392.84 13.25 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
2 4 -HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 41.58-HR 

INTERPOLATED HYDROGRAPH AT DAO15 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

t 2801. 13.17 751. 220. 143. 143. 
(INCHES) 1.119 1.311 1.476 1.476 
(AC-FT) 372. 436. 491. 491. 

CUMULATIVE AREA = 6.24 SQ MI 



Box Culvert 3 



LEGEND 

Elevation = 1370 
Storage Area = 41.4 Ac 

Ele~ation = 1365 
Storage Area = 25.7 Ac 

Elevation = 1360 
Storage Area = 9.0 AC 

Eleation = 1355 
Storage Area = 0.5 Ac 



fnfEm OF 

BY DATE 

CHECK DATE 

JOB NAME fCz10 v~~ ~ O V P  JOB NO. 



8mET OF 

BY DATE 

CHECK DATE 

CLIENT l- CDmL 

JOB MAME P ~ I D  Vf[& ZC)V~L 4 & I ; , , P G \ . j , ' ~ h  JOB NO. 

CHART 8 
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- 600 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 

- I I  
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( 1 )  (2) (3) 

E X A M P L E  - - 8 -9 - 10 
- 400 5 ' '  2' Box Q = 7 5  cfs - 7 - 8 
- 

- 
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- HW HW - 6 
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t- - 
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LL 

2 - 4  - 
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X - 
0 
m 
LL 
0 

I 
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43 - 
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- 4  D a 
CL 
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- 3 (2) 9O0and 15. 

(3) 0- (extensions 
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- To use scale (2)  or (3) project 
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, D and 0 sealer, or reverse as - 
illuslrated. - 

- .8 
- 

- .6 

- .5 .30 

- -5 
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- 
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,.. .. 



344 KO OUTPUT CONTROL VARIABLES 
I PRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

345 RS STOPAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 0.5 9.0 25.7 41.4 

ELEVATION 1355.00 1360.00 1365.00 1370.00 

DISCHARGE 1200. 1920. 2400. 2880. 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 19.37 102.55 268.75 
ELEVATION 1355.00 1360.00 1365.00 1370.00 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 0.0 SQ MI 

'< FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 2179. 12.75 1369. 1242. 1223. 1223. 
(INCHES) 3.338 12.114 20.666 20.666 
(AC-FT) 679. 2464. 4204. 4204. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
64. 12.75 

PEAK STAGE TIME 

+ (FEET) (HR) 
1362.70 12.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 2111. 12.67 1342. 1236. 1219. 1219. 
(INCHES ) 3.273 12.048 20.601 20.601 
(AC-FT) 666. 2451. 4 190. 4190. 

PEAK STORAGE TIME 

' 'AC-FT) (HR) 
52. 12.67 

PEAK STAGE TIME 

+ (FEET) (HR) 
1361.99 12.67 

MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 41.58-HR 



CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW 

t (CFS) 

+ 2068. 

TIME 

(HR) 

12.67 

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

(CFS) 
1326. 1231. 1217. 

(INCHES ) 3.232 12.008 20.560 
(AC-FT) 657. 2443. 4182. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
45. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 7 2 -HR 

+ (FEET) 
1361.55 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 60.0 SQ MI 

TIME 

(HR) 

12.67 

PEAK FLOW 

+ ICFS) 

+ 2028. 

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

(CFS) 
1309. 1227. 1215. 

(INCHES) 3.192 11.968 20.520 
(AC-FT) 649. 2434. 4174. 

K STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
38. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1361.12 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 90.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 2013. 

TIME 

(HR) 

12.67 

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

(CFS) 
1303. 1226. 1214. 

(INCHES) 3.177 11.953 20.506 
(AC-FT) 64 6. 2431. 4171. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

t (AC-FT) 
36. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

t (FEET) 
1360.97 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 



TRANSPOSITIONAREA 120.0SQMI 

PEAK FLOW 

+ ICES) 

1 1001. 

TIME 

(HR) 

12.67 

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

(CFS) 
1299. 1225. 1213. 

( INCHES 1 3.165 11.941 20.494 
(AC-FT) 644. 2429. 4 169. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
33. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1360.84 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DAO4 
TRANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 1552. 

TIME MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

( C F S )  
1295. 1224. 1213. 

( INCHES) 3.157 11.933 20.485 
(AC-FT) 642. 2427. 4167. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
32. 

-< STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

CUMULATIVE AREA = 3.81 SQ MI 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 300.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 1967. 

TIME 

(HR) 

12.58 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

(CFS) 
1284. 1221. 1211. 

(INCHES) 3.130 11.906 20.459 
(AC-FT) 637. 2422. 4162. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
27. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1360.49 

CUMULATIVE AREA = 3.81 SQ MI 

9 

HYDROGRAPH AT STATION DA04 
TRANSPOSITION AREA 500.0 SQ MI 

PEAK FLOW 

t (CFS) 

TIME 

(HR) 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 



+ 1950. 12.58 1276. 1219. 1210. 1210. 
(INCHES ) 3.110 11.885 20.438 20.438 
(AC-FT) 633. 2418. 4157. 4157. 

PEAK STORAGE TIME 

AC-FT) (HR) 
25. 12.58 

PEAK STAGE TIME 

+ (FEET) (HR) 
1360.32 12.58 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 4 1.58-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 4 1.58-HR 

INTERPOLATED HYDROGRAPH AT DA04 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 2120. 12.67 1346. 1237. 1220. 1220. 
( INCHES) 3.282 12.058 20.610 20.610 
(AC-FT) 668. 2453. 4192. 4192. 

CUMULATIVE AREA = 3.81 SQ MI 



Box Culvert 2 
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CHECK DATE 

CLIENT f ~ D w i  
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8HEET OF 

BY DATE 

CHECK DATE 

L 12 HEADWATER DEPTH FOR 

HEADWATER SCALES 2 a3 
CONCRETE PIPE CULVERTS 

REVISED MAY (964 
BUREAU OF PUBLIC ROADS JAN. 1963 

WITH lNLET CONTROL 



OUTPUT CONTROL VARIABLES 
I PRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

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

RSVRIC -1.00 INITIAL CONDITION 
X 0.00 WORKING R AND D COEFFICIENT 

AREA 2.1 10.1 20.7 33.8 

ELEVATION 1360.00 1365.00 1370.00 1375.00 

DISCHARGE 300. 410. 500. 570. 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE 0.00 28.01 103.44 238.36 
ELEVATION 1360.00 1365.00 1370.00 1375.00 

HYDROGRAPH AT STATION DAOZA 
TRANSPOSITION AREA 0.0 SQ MI 

'AK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 383. 12.58 312. 303. 301. 301. 
(INCHES) 3.950 15.335 26.430 26.430 
(AC-FT) 155. 601. 1036. 1036. 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
21. 12.58 

PEAK STAGE TIME 

+ (FEET) (HR) 
1363.79 12.58 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 7 2 -HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 370. 12.50 310. 302. 301. 301. 
(INCHES) 3.915 15.300 26.395 26.395 
(AC-FT) 153. 600. 1035. 1035. 

PEAK STORAGE TIME 

(AC-FT) (HR) 
18. 12.50 

PEAK STAGE TIME 

+ (FEET) (HR) 
1363.20 12.50 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 7 2 -HR 4 1.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 7 2 -HR 41.58-HR 



CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 363. 12.50 

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

(CFS) 
308. 302. 301. 

(INCHES) 3.895 15.280 26.375 
(AC-FT) 153. 599. 1034. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
16. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

+ (FEET) 
1362.84 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA GO. 0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 355. 

TIME 

(HR) 

12.50 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 72-HR 

(CFS) 
306. 302. 301. 

(INCHES) 3.877 15.261 26.356 
(AC-FT) 152. 598. 1033. 

STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
14. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1362.49 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 90.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 352. 

TIME 

(HR) 

12.50 

MAXIMUM AVERAGE FLOW 
6 -HR 2 4 -HR 72-HR 

(CFS) 
306. 302. 301. 

(INCHES) 3.871 15.256 26.351 
(AC-FT) 152. 598. 1033. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
13. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 2 4 -HR 72-HR 

+ (FEET) 
1362.38 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 



TRANSPOSITION AREA 120.0 SQ MI 

PEAK FLOW 

+ (CFS) 

350. 

TIME 

(HR) 

12.50 

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

(CFS) 
306. 301. 301. 

( INCHES ) 3.866 15.251 26.346 
(AC-FT) 152. 598. 1033. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
13. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1362.28 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 150.0 SQ MI 

PEAK FLOW 

t (CFS) 

+ 34 9. 

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

(CFS) 
305. 301. 300. 

(INCHES) 3.863 15.248 26.343 
(AC-FT) 151. 598. 1033. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

+ (AC-FT) 
12. 

'1AK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(FEET ) 
1362.21 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 300.0 SQ MI 

PEAK FLOW 

+ (CFS) 

+ 344. 

TIME 

(HR) 

12.50 

MAXIMUM AVERAGE FLOW 
6-HR 2 4 -HR 7 2 -HR 

(CFS) 
305. 301. 300. 

(INCHES) 3.854 15.239 26.333 
(AC-FT) 151. 597. 1032. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 2 4 -HR 72-HR 

+ (AC-FT) 
11. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

+ (FEET) 
1362.00 

CUMULATIVE AREA = 0.74 SQ MI 

HYDROGRAPH AT STATION DA02A 
TRANSPOSITION AREA 500.0 SQ MI 

rEAK FLOW 

+ (CFS) 

TIME 

(HR) 

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



+ 34 1. 12.50 304. 301. 300. 300. 
(INCHES) 3.847 15.232 26.326 26.326 
(AC-FT) 151. 597. 1032. 1032. 

"YAK STORAGE TIME 

PEAK STAGE TIME 

+ (FEET) (HR) 
1361.84 12.50 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 41.58-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 41.58-HR 

CUMULATIVE AREA = 0.74 SQ MI 

INTERPOLATED HYDROGRAPH AT DA02A 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24 -HR 72-HR 41.58-HR 

+ (CFS) (HR) 
(CFS) 

+ 375. 12.58 311. 303. 301. 301. 
( INCHES) 3.929 15.313 26.408 26.408 
(AC-FT) 154. 600. 1035. 1035. 

CUMULATIVE AREA = 0.74 SQ MI 



' SHEET OF 

BY DATE 

CHECK DATE 

JOBNO. 710. 0l 4 



~ * * t * t * t * * t * * t * * * * * * t . * * * t * * * *  

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
1 MAY 1991 

VERSION 4.0.1E * 
Lahey F77L-EM/32 version 5.01 * 
Dodson & Associates, Inc. 

RUN DATE 04/14/03 TIME 17:21:57 
t************tt*******t***t****.***** 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

t***+**********************+**t*t*t.**t 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET t 

DAVIS, CALIFORNIA 95616 
(916) 551-1748 

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

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

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

L I N E  

H E C - 1  I N P U T  

P r o j e c t  I D :  P A L 0  VERDE - M a j o r  

2000 

0.008 
0 .038 
0.076 
0.126 
0 .218 
0 .791 
0.875 
0.926 
0.962 
0 .992 

B a s i n :  

0 . 0 1 1  
0 . 0 4 1  
0 .080 
0.133 
0 .236 
0 .804 
0 .881 
0.930 
0.965 
0 .995 

0 1  - R e t u r n  P e r i o d :  100 Y e a r s  

0.023 
0.056 
0.100 
0.163 
0.663 
0.842 
0.903 
0.946 
0.977 

KK A02A1 BASIN 
BA .020 
LG 0.15 0.35 4.15 0 .44 0 
UC 0.146 0 .090 
UA 0 3 .0  5.0 8 .0  12 .0  20.0  43.0 75.0 90.0 96.0  
UA 100 
* 

KK A02A2 BASIN 
BA .060 
LG 0.15 0.35 4 .15 0 .44 0 
UC 0 . I 6 2  0.067 
UA 0 3.0 5.0 8.0 1 2 . 0  20.0 43.0 75.0 90.0 96.0  
UA 100 
zz 

PAGE 



1E O F  
OPERATION 

M 'TAGE 
+ 

STAT I ON 

HYDROGRAPH AT 
+ A 0 2 A 1  

HYDROGRAPH AT 
+ A 0 2 A 2  

RUNOFF SUMMARY 
FLOW I N  CUBIC F E E T  PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME O F  AVERAGE FLOW FOR MAXIMUM PERIOD B A S I N  MAX I MUM 

FLOW PEAK AREA STAGE 

6 -HOUR 2 4  -HOUR 72-HOUR 

* * *  NORMAL END O F  H E C - 1  * * *  



BHEET OP 

BY DATE 

CHECK DATE 

?m\o \ I u J e  L d p  A .bpLi.reai em ..- 
r 180 r 10,000 

CHART 1 
- - - 168 - 8,000 EXAMPLE ( 1  (2) (3) 

0 
- - 6. 

- 156 - 6,000 0.42 inches (3.5 fwt) - r 6. 
a -120  cts 

- 144 - 5,000 - 5.  - 

- 132 

(1) 2.5 8.8 
- 120 - - (2) 2.1 

(3) 2.2 7.7 
- 108 - 

- 
- 96 - 

- 1,000 - 
- 

- 800 
- 

- 84 

- 7 2  
cn 
W 
I - 

cn - 
a - 

- 1.5 - 
W - - 
I 
4 - - - 
n 

- E - - 
I-. 
t- - 
P - 1.0 
W 

- 1.0 

ENTRANCE 

Groove end with 

- - - (3) Groove m d  
- .8 - - projecting - 27 - 

- 
- 10 - - .7 
- 8 - .7- 

- 24 - - .7 
- 6 TO use scale (2)  or (3 )  project - - - 

- 21 - 5 horizontally to scole (I), then - 
- 4 

use straight inclined line through 
0 and Q scales, or reverae as - .6 
illustrated. - .6 

- .6 
7 3 - 18 
-- 2 

- - 
- 

- I5 - - - .- .5 - - .5 - .5 
- 1.0 

L 12 HEADWATER DEPTH FOR 

HEADWATER SCALES 2 8 3  
CONCRETE PIPE CULVERTS 

REVISED MAY 1964 
BUREAU OF PUBLIC ROAOS JAN. 1963 

WITH INLET CONTROL 



Box Culvert 2, 1-30" RCP, and 1-36" RCP 





E.2 1-10 Impoundment Analysis 

Appendix E-3 



1-10 Impoundment Analysis 

Appendix E-3 



Methodology for 1-10 Impoundment Analysis 

The culvert analysis along 1-10 deal with types of culverts ranging from Box Culverts, 
CMP7s, RGRCP7s, and CMP Arch's. All culverts less than 24" in diameter were ignored 
since they cannot convey significant amount of flow. Flows reaching 1-10 either cross 
the roadway at the numbered culverts within the study area, or flow mostly southeast 
along the roadway embankment. Therefore, the analysis was started at the west side and 
proceed eastward. The area contributing flow to each culvert was determined based on 
topographic information and delineation of upstream basins. These areas, shown in 
acres, are seen on the spreadsheet in the "Area Associated to Culvert Inlet" column. In 
addition, any flow from adjacent culverts flowing along the embankment towards the 
culvert were added in column "Total Accumulated Area." 

An aerial photo plot along with contours are shown for each culvert and it's associated 
sub-basin. This plot shows the associated area and calculates flow based on AredRunoff 
Relationship [Flow=5 10 x Area (s.mi)], (see Section 4). There is an additional aerial 
photo plot that shows a close up of the culvert being analyzed, this plot was used to 
approximate the general slope around the culvert. From reviewing survey and aerial 
photographs, the best approach to the analysis of the culverts bypass flow was selected 
from either Manning's Equation or Weir Analysis (due to a berm or obstruction). FHWA 
Inlet Control Nomographs were used to estimate the flows through the culvert. Flow 
along the roadway (bypass) was based on a cross section representing either the typical 
conveyance path or the weir configuration. These cross sections are provided at each 
analysis point along with relevant calculations. 

Along the two Traffic Interchanges (T.I.) located within the study area, additional 
analysis was required because the access ramps crossings have less capacity than the 
freeway crossings. The analysis sheets for these locations explain the procedures used. 
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Area Associated to Culvert Inlet Spreadsheet 



I I I 
C87-03 0.578 369.92 

20 1 30.868 30.868 
21 (4A) 313.260 344.128 

(This area will be included with C30-03 Analysis) 22 1 25.791 92700872 369.920 
I I I 
I I 

C30-03 1.662 1063.68 
( (Area not included in C87-03 is added in here) 22 25.792 25.792 

23 (A5) 1063.680 1089.472 
I I I 

C94-03 
I I I I 

0.337 215.68 I 
31 and 32 (9A) 1 63.1741 63.174 

33 103.020 166.194 
34 1 8.8241 175.018 
35 1 40.662 21 5.680 

I 

C114-03 

I I I I 

I I 
0.395 252.8 

37 (1 1A) and 38 
39 and 40 
41 (124 

C39-03 2.382 1524.48 

73.782 
11.804 
98.187 

I (Area not included in C114-03 is added in here) I 
I 

14.569 1 14.569 

73.782 
85.586 

183.773 

- 
42 54.458 238.231 

(This area will be included with C39-03 Analysis) 1 14.569 252.800. 
I 1 I 



I I I I I 

Concentration ( Total Area Associated I Total Area Associated I Culvert ID 1 Area Associated 1 Total Accumulated 
Point 

Identifier 

*'5' x 8' RCB 135.657 161.412 

to Concentration Point' 
(s.rni) 

1 "cattle guard 
(The three culverts above all direct their flow to #46-50"x31" CMP Arch or an 8' x 5' RCB) 

**4' x 10' RCB 
I I I 

I , I I I 

86.524 1 247.936 

18.304 266.240 
I 

C116-03 

C66-03 
C57-03 
C63-03 

to Concentration Point 
(acres) 

0.054 34.56 
52 21.472 21.472 

(This area will be included with C66-03;C57-03; and C63-03 Analysis) I 13.088 34.560 
I I I I 

C81-03 

I , 
13.942 8922.88 
2.567 1642.88 
0.162 103.68 

Total Area (acres) 10669.44 
(Area not included in C116-03 is added in here) 

DO143 

1 to Culvert Inlet I Area 

I I 

0.898 574.72 
55 
56 

57 and 58 
60 
61 
62 

12.915 ufivw.w I I 

64 1 15.269 1 15.269 
I I crl ?a m n  I 

D03-03 

(acres) 

53 and 54 (17) 10669.440 10682.528 
I I I 

13.088 

44.878 

I I I I 
9.31 5958.4 I I 

67 and 68 1 20.2001 20.200 
I 69 and 70 (19) 5938.200 5958.400 

D l  02-03 

I I I I 

099-03 1 0.029 18.56 I 1 
74 and 75 18.560 18.560 

I I I I I 

(acres) 

13.088 

fi.? 71 9 353 574-7311 

30.106 
31.735 
45.226 
54.571 

140.334 
53.395 

t 
D42-03 

43 and 44 (13) 1524.480 1539.049 

30.106 
61.841 

107.067 
161.638 
301.971 
355.367 

I 
0.054 34.56 

79 

I I I I 

0.174 111.36 
78 and 77 (20) 111.360 11 1.360 

1 I I I 

045-03 

(This area will be included with 045-03) 80 7.412 34.560 
I I I I 

27.148 27.148 

I I - - -  
9.877 6321.28 

I (Area not included in 0102-03 is added in here) 

I 

7.4121 7.412 
1 1 Rl 1 7 4 \  6371 7Rn 



Concentration 
Point 

Identifier 

D60-03 

Total Area Associated 
to  Concentration Point' 

(s.mi) 

I I I I 

0.234 149.76 
85 118.170 118.170 

I (~his  area will be included with 029-03 and 057-03) 1 31.590 - -- 149.760 
I I I 

U L Y - U J  

057-03 

L,"., "" I I 

(Area not included in 063-03 is added in here)] 9.254 / 9.254 
I I 1 88 17RAI 2560.640 9569 A94 

(The area shown here is the southeast comer of an off ramp location-see aerial photograph) 
I I I 

D63-03 

I I I I I 

'The Associated Area can be seen on the Area Flow Calculations in Appendix D. 
"These culverts are located on the 1-10 off ramp see aerial photographs. I 

Total Area Associated 
to Concentration Point 

(acres) 

I .  I J  m w r .w 

1.317 842.88 
Total Area (acres) 1604.48 

(Area not included in 060-03 is added in here) 

14.200 

I 

0.07 44.8 
86 1 24.388 
87 1 11.159 

Culvert ID 

6342.892 

83 1604.480 1636.070 
I I I 

31 590  

24.388 
35.546 

31.590 

(This area will be included with 069-03) 9.254 44.800 
I I I 

Area Associated 
to Culvert Inlet 

(acres) 

Total Accumulated 
Area 

(acres) 



Interstate 10 Flow Calculations for Culverts 



Culvert ID Culvert Type Contr~butlng Area Contr~buttng Area Total Area Target Flow 
from the north from the west Contr~butlng to Culvert (cfs) Elevat~on 

(acres) (acres) (acres) ( fl) 

Culvert Flow 
HW Chart 2 o r 8  Chart8 Q-culvert 
(ft) HWID QIB (cfslfl) (Cfs) 

** 

1 5  0 50 22 4 
2 0 67 38 

2 5  0 83 52 
2 7  0 90 62 
2 8  0 93 64 
2 9  0 97 68 

3 1 00 70 
**These flows are doubled because 
there are two culverts 

-- 

I 0 50 4 2  
1.2 0.60 5.7 
1.3 ' 0.65 6 5  
1 6  0 80 9.3 

2 1 00 13 

Bottom Wldth (fl) 12 00 

4 0 33 .20 00 480 
6 0 50 45 00 540 
8 0 67 70 00 840 

Bottom Wldth (fl) 10 00 

2 0.40 8 40 84 
3 0 60 15 20 152 
4 0 80 23 00 230 
5 1 00 33 00 330 

** 

1.5 0 60 18 2 
2 0 80 29 

**These flows are for both culverts 
added together 

1 5  0.50 11 
2 0 67 18.5 

0 2-36" CMP 271 0 271 216 

Wsel = 1286.9 

1 1-24" CMP 10 186 196 156 

1284 
12855 

1286 
12865 
12867 
12868 
12869 

1287 

Manning's Equat~on for flow along h~ghway 
Cross Sect~on Wetted Normal Depth 

Area (s ft) Permeter (fl) Q (cfs) 

bottom slope 0 0036 
s~de slope (r~ght) [Z I] 158 000 

s~de slope (lefl) [Z I] 6 000 
bottom width (fl) 0 00 

normal depth at elev > 1285 5 

20 5 82 04 11 18 
82 0 164 09 71 01 

118 1 196 90 11547 
138 6 213 31 142 95 
160 7 229 72 174 19 
184 5 246 13 209 38 

bottom slope 0 0906 
stde slope (rtght) [Z I] 140.000 

s~de slope (lefl) [Z I] 6 000 
bottom wldth (fl) 0 00 

normal depth at elev > 1275 5 

18 3 73 04 49.93 
35 8 102 26 122 48 
46.7 11 6.87 174 88 
88 3 160 69 408 88 

164 3 219 13 935 05 

normal depth at elev > 1280 

bottom slope 0.00595 
stde slope (r~ght) [Z.1] 230 000 

s~de slope (left) [Z I] 6 000 
bottom wldth (fl) 0 00 

normal depth at elev > 1275 5000 

29 50 11804 20.69 

bottom slope 0.00595 
s~de slope (rlght) [Z I] 148 000 

slde slope (left) [Z I] 6 000 
bottom wldth (fl) 0 00 

normal depth at elev > 1275 5 

19 25 77 04 13.50 

bottom slope 0 006 
side slope (rtght) [Z I] 227 000 

stde slope (left) [Z I] 6.000 

Wsel = 1276.3 

2 (Al) 1 - 1 2 ' ~  12' RCB 66 188 254 203 

Wsel = 1276.0 

3 (81) 1-5' x 10' RCB 20 0 20 16 

Wsel = 1272.0 

4 and 5 1-24" CMP 4 0 4 4 
1-30" CMP 

Wsel = 1275.5 

6 1-36" CMP 5 0 5 4 

Wsel = 1275.5 

7 2-36" CMP 9 0 9 7 

We~r Flow over obstructton 
Avg Pelght Length Welghted Q-east 

HW (L2) Avg Head (H) (cfs) 
(fl) (ft) ( fl) 

welr flow depth at elev > 1280 00 

1275 
1276 

12762 
12763 
12766 

1277 

1272 
1276 
1278 
1280 

1270 
1272 
1273 
1274 
1275 

1274 
1275.5 

1276 

1274 
12755 

1276 

Q-total 
(cfs) 

22 
49 

123 
177 
207 
242 
279 

54 
128 
181 
41 8 
948 

480 
540 
840 

84 
152 
230 
330 

18 
50 

11 
32 



Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 
from the north from the west Contributing to Culvert (cfs) 

(acres) (acres) (acres) 

Wsel = 1273.9 

8(C1) 6-5'xIO'RCB 890 0 890 709 

Wsel = 1265 

9 1-30" CMP 3 0 3 2 

Wsel = 1261.8 

lO(1A) 2-6'xIO'RCB 479 0 479 382 

Wsel = 1256.5 

11 1-24" CMP 0 15 12 

Wsel = 1257.5 

12(2A) 3-5'xll'RCB 451 5 456 363 

Wsel = 1254.6 

13 2-36" CMP 30 0 30 24 

Wsel = 1253.1 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWID QIB (cfslft) (Cfs) 

** 

0 9  0.30 11 
1 0 33 13 4 

**These flows are doubled because 
there are two culverts 

Bottom Width (ft) 10 00 
** 

2 0.40 8 50 510 
3 0.60 15 50 930 

**These flows are multiplied by 
6 for 6-box culverts 

0 75 0.30 3.4 
1 0 40 5 

1.1 0 44 6 
1.5 0 60 10 

Bottom Width (ft) 10 00 
** 

2 0 33 8 00 160 
3 0 50 15.50 310 
4 0.67 24.00 480 
5 0 83 33 00 660 

**These flows are doubled because 
there are two culverts 

- 

Elevation 
( ft ) 

1273 
12739 

1274 

1262 
1264 
1265 

1261 
1261 75 

1262 
1262 1 
12625 

1252.5 
1254.5 
1255 5 
1256.5 
1257 5 

1256 
1257.5 

1258 
1258 3 
1258 4 
12585 

1251.6 
1253.6 
1254.6 
1255 6 
1256 6 
1257 6 

1252 
1253 

12531 
12535 

Q-total 
(cfs) 

11 
34 

510 
930 

5 
16 
23 
78 

160 
31 0 
480 
660 

Manning's Equation for flow along highway 
Cross Sect~on Wetted Normal Depth 

Area (s ft) Perimeter (ft) Q (cfs) 

bottom width (ft) 0 00 
normal depth at elev > 1273 5 

29 13 11654 20 42 

bottom slope 0.00350 
side slope (right) [Z I] 153 000 

side slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

normal depth at elev > 1261 5 
-->--- 

4 97 39.77 I 68 
19 88 79 54 10.69 
28.62 95 45 17.38 
79.50 159 09 67.88 

bottom slope 0.00273 
slde slope (right) [Z I] 150 000 

side slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

normal depth at elev > 1256 5 

67 
186 
298 
341 
390 

281 
51 2 
776 

1089 
1320 

19 
26 
67 

Weir Flow over obstruction 
Avg helght Length Weighted Q-east 

H'N (L2) Avg Head (H) (cfs) 
(fi) ( ft) (ft) 

weir flow depth at elev > 1265 40 

weir flow depth at elev > 1259 40 

Length (L) of berm (ft) 265.00 
weir flow depth at elev > 1257 50 

side slope (right) [Z I] 276 00 

0.07 27 60 0.10 23 81 

- - 78.00 156 09 58.82 
L I uu 13 

2.3 115  15 5 
2.4 1.20 15.5 
2 5  1.25 16 5 

Bottom Width (ft) I1 00 
** 

2 0 40 8 50 280.5 
3 0.60 15 50 51 1.5 
4 0 80 23 50 775 5 
5 1 00 33 00 1089 
6 1 20 40 00 1320 

**These flows are tripled because 
there are three box culverts 

** 
1 0 33 12 

1 1  0 37 14 
1 5  0 50 22 

175.50 234.13 173 44 
252 72 280.95 282 04 
281.58 296.56 325.79 
312 00 312 17 373 55 

bottom slope 0 0041 3 
s~de slope (right) [Z I] 91 000 

slde slope (left) [Z I]  6 000 
bottom width (ft) 0 00 

normal depth at elev > 1252 5 

12 13 48 54 7.08 
17 46 58 25 11 52 
48.50 97 09 44 97 



. r ~, 

I 
, . ,  

1 
. , 

(acres) (acres) (acres) ( ft ) I (ft) ( ft ) (ft) 
I**These flows are doubled because 

I 1.1 

Q-total 
Weir Flow over obstruction 

Avg. height Length Weighted Q-east 
Manning's Equation for flow along highway 

Cross Section Wetted Normal Depth 
from the north from the west Contributing to Culvert (cfs) Elevation 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 

bottom slope 0.00413 
side slope (right) [Z:l] 76.000 

side slope (left) [Z:l] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1248.5 

14 2-36 CMP 18 13 3 1 25 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 

18 
24 
31 
60 

67 
391 

24 
33 
45 
63 
96 
37 

39 
147 

21 
27 
35 

121 

I 

19(3A) 4-7'xlO'RCB 1663 2 1665 13271 

19AR 

10 25 41 04 5.99 
14.76 49 25 9.73 
20 09 57 46 14 68 
41 .OO 82.09 38 01 

bottom slope 0 00400 
srde slope (rrght) [Z I ]  250 000 

srde slope (left) [Z I ]  6 000 
bottom width (ft) 0 00 

normal depth at elev > 1243 5 

62 72 179.26 45.13 
288 00 384 13 344.56 

bottom slope 0 004 
srde slope (rrght) [Z I ]  156 000 

srde slope (left) [Z 11 6 000 
bottom wrdth (ft) 0 00 

normal depth at elev > 1242 5 

20.25 81 04 11.64 
29.16 97.25 18.93 
39 69 11 3.46 28.56 
51 84 129.67 40.77 
81 00 162 09 73 93 

bottom slope 0.007 
srde slope (rrght) [Z I ]  174.000 

srde slope (left) [Z I ]  6 000 
bottom wrdth (ft) 0 00 

normal depth at elev > 1239 

22.50 90 04 17.11 
90 00 180 09 108 68 

bottom slope 0.007 
side slope (rrght) [Z I ]  132 000 

srde slope (left) [Z I ]  6 000 
bottom wrdth (ft) 0 00 

normal depth at elev > 1239 

6 21 41.43 3 36 
11 04 55 23 7.23 
17 25 69 04 13.12 
69 00 138 09 83.31 

Wsel = 1249.2 

15 2-48" CMP 58 11 69 55 

Wsel = 1244.2 

16 2-36" CMP 23 64 51 

Wsel = 1243.3 

17 2-36 CMP 12 48 38 

Wsel = 1239.5 

18 2-36" CMP 8 20 28 22 

Wsel = 1239.4 

HW (L2) Avg Head (H) (cfs) Icfs) fft) HWID QIB fcfslft) (cfs) 

mere are two culverts 

** 

I 

I 
1223.5 1 

Area (s.ft) Perimeter (ft) Q (cfs) 

, -7" 

1249 
1249 1 
12492 
12495 

1243 
12442 

1245 

1242 
1243 

12431 
12432 
12433 
12435 

1244 

1238 
12395 

1240 

1238 
1239 

12393 
1239.4 
12395 

1240 

1 0 33 12 
1.1 0.37 14 
1.2 0 40 
1 5  0 50 

**These flows are doubled because 
there are two culverts 

** 

1.2 0 30 22 
2 0 50 46 

**These flows are doubled because 
there are two culverts 

** 

1 0 33 12 
1.1 0 37 14 
1 2  0 40 16 
1.3 0 43 22.2 
1 5  0 50 22 4 

2 0 67 37 4 
**These flows are doubled because 
there are two culverts 

** 

1 5  0 50 22.2 
2 0 67 38 

**These flows are doubled because 
there are two culverts 

** 

1 0.33 12 
1 3  0 43 17.6 
1.4 0 47 20.2 
1 5  0 50 22 

2 0 67 38 

Bottom Width (ft) 10.00 
** 

I 

normal depth at elev > 1230 I 



)m Width (1 

Q-total 
(cfs) 

476 
800 
960 

1120 
1880 

14 
17 
20 
22 
37 

156 
240 

953 
1051 
1385 

21 
29 
38 

139 

12 
16 
22 

112 
190 

46 
86 

Welr Flow over obstruction 
Avg height Length We~ghted Q-east 

HW (L2) Avg Head (H) (cfs) 
( ft ) (ft ) (ft) 

weir flow depth at elev > 1227 30 

weir flow depth at elev > 1223.40 

weir flow depth at elev > 1217.60 

welr flow depth at elev > 1209 90 

Manning's Equation for flow along hlghway 
Cross Section Wetted Normal Depth 

Area (s ft) Perimeter (ft) Q (cfs) 

normal depth at elev > 1230 

bottom slope 0.00550 
side slope (right) [Z I] 182 000 

side slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

normal depth at elev > 121 8 

8.46 56 43 4.06 
15 04 75 23 8.74 
23 50 94 04 15 84 
94 00 188 09 100 62 

normal depth at elev > 1213 

bottom slope 0.00520 
side slope (right) [Z I] 169 000 

side slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWID QIB (cfslft) (CfS) 

2 5 0 36 11.90 476 
3 5 0 50 20 00 800 
4 0 57 24.00 960 

4 5 0 64 18 00 1120 
65 0.93 47.00 1880 

**These flows are multlpliled by 4 because 
there are four box culverts 

** 

1 1  0 37 14 
13 0.43 17 
14 0 47 20 
15 0 50 22 2 
2 0.67 37 

**These flows are doubled because 
there are two culverts 

Bottom Width (ft) 10 00 

3 050 156 
4 0 67 2 240 

Bottom Wldth (ft) 10 00 

** 

3 0.60 15.30 953 
3 2 54 16.90 1051 
39 '8 22 30 1385 

**These flows are for both c~iverts 
added together 

** 

13 0.43 17.4 
14 0.47 20 
1.5 0 50 22.2 
2 0 67 38 

**These flows are doubled because 
there are two culverts 

** 

1 0 33 12 
1.2 0 40 16 
15 0 50 22 2 

**These flows are doubled because 
there are two culverts 

Bottc k) 10.00 

2.4 10 11.20 112 
34 u 42 19 00 190 

Bottom Width (ft) 6 00 

1 9 0.32 7.70 46.2 
29 0 48 14 40 86 4 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 
from the north from the west Contributing to Culvert (cfs) 

(acres) (acres) (acres) 

Wsel = 1230 

20 2-36" CMP 3 1 0 370 295 

Wsel = 1230 
25 cfs 

21 (4A) 1-G' x 10' RCB 31 3 0 339 270 
% of split= 25% 

Wsel = 1226 split flow calculations= 68 

22 and 1-36" CMP 26 0 1064 848 
23 (5A) 6-5' x 10' RCB 1064 25% spllt flow added= 68 

split flow calculations= 916 

Wsel = 1222.2 

24 2-36" CMP 38 0 38 30 

Wsel= 121 8.5 

25 2-36" CMP 7 10 20 16 

Wsel= 1217.2 

26(6A) 1-8'xlO'RCB 133 0 133 106 

Wsel= 1206 

27 (7A) 1-6' x 6' RCB 33 0 33 26 

Wsel= 1205 

28 1-42" CMP 27 0 27 22 

Wsel= 1206.5 

Elevation 
(ft ) 
1226 
1227 

1227 5 
1228 
1230 

1228 
12291 
12293 
12294 
12295 
1230 

1223 
6 

I L L ~  

1219 
1222 

1222.2 
12229 

1217 
12183 
12184 
1218.5 
1219 

1216 
1217 

1217.2 
12175 

6 
6 

1LU7 

1203 1 
1205 
1206 



Q-total 

- 

Weir Flow over obstruction 
Avg. height Length Weighted Q-east 

\ -  ! . , 

Manning's Equation for flow along highway 
Cross Section Wetted Normal Depth Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 

31 and 1-36" CMP 63 0 21 6 172 
32(9A) 1-10'~12'RCB 

Wsel = 1185.5 Q = 125cfs here the rest om 33-35 

HW (L2) Avg Head (H) (cfs) 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 

from the north from the west Contributinq to Culvert (cfs) Elevation 

weir flow depth at elev > 1 188.40 

bottom slope 0.00700 
side slope (right) [Z:1] 220.000 

side slope (left) [Z:1] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1183 

33 1-30" CMP 103 103 82 

(cfs) 

139 
285 
408 

11 83.4 
1185.5 
1187 
1188 

Wsel = 1183.8 

(ft) HWID QIB (t:fslft) (cfs) 

normal depth at elev > 1206 

7 87 52 53 3 67 
14 00 70 03 7 91 
21 88 87 54 14 34 

bottom slope 0 005 
s~de slope (r~ght) [Z I] 175 000 

s~de slope (left) [Z I] 6 000 
bottom wldth (ft) 0 00 

normal depth at elev > 1201 5 

0 91 18 11 0 20 
22 63 90 54 14.83 
130 32 217 30 153.17 
152 94 235 41 189 62 
362.00 362.1 7 598 20 

13 0 37 10 
14 0 40 11 5 
1 5 0.43 -- 12 5 

- 

16 0 40 16 
2 0 50 23 

27 0 68 38 
2.8 0.70 40 
35 0 88 60 

Bottom Wldth (ft) 10.00 
** 

24 0 30 11.20 336 
37 0 46 21 .OO 630 
4.7 0 59 31 .OO 930 

**These flows were mult~pl~ed by 3 because 

(acres) (acres) (acres) 

29 1-48" CMP 237 11 248 198 

Wsel= 1202.8 

30 (8A) 3-8' x 10' RCB 1011 805 

Wsel= 1193 

there are three box~ulverts 
Bottom Width (ft) 12.00 

** 

2.1 0.21 9.90 138.8 
3.6 0.36 20.00 285 
4.6 0.46 ;!9.00 408 

**These flows are for both culverts 
-.AAnA 4nnnthnr 

11Q3 

28.25 1 13.04 21.49 
55.37 158.26 52.71 
72.32 180.87 75.26 

1 13.00 226.09 136.46 

Length (L) of berm (ft) 45.00 
weir flow depth at elev > 1 176.40 

side slope (right) [Z:1] 262.00 

34 1-30" CMP 9 86 95 76 

Area (s.ft) Perimeter (ft) Q (cfs) 
(ft) 

1205 
12063 
12064 
1206.5 

1200 
12016 
1202 

12027 
1202.8 
12035 

1188 3 
7 
2 
3 

auusu rvy-ro l r l  

** 

31 
65 
88 

152 

I I "L 

1183.5 
1183.7 
1183.8 
1184 

4 4 7 K  

Wsel = 1176.8 

35 1-36" CMP 41 79 120 95 

Wsel = 11 66.5 

36(10A) 1-5'xIYRCB - 1231 96 1327 1058, 

( ft ) (ft ) (ft) 

weir f l o ~  depth at elev > 1195 00 

1.5 0.60 10 
1.7 0.68 12 
1.8 0.72 13.2 
2 0.80 16 

bottom slope 0.006 

14 
19 
27 

16 
38 

191 
230 
658 

336 
630 
930 

I I,., 

1176.5 
1176.7 
1176.8 
1177 

11 64.5 
1166 

1166.3 
1166.4 
11 66.5 

0.07 26.20 0.09 5.00 
0.24 38.36 0.20 78.60 
0.31 68.71 0.27 104.80 
0.44 161.80 0.40 157.20 

Length (L) of berm (ft) 270.00 
weir flow depth at elev > 11 66.20 

side slope (right) [Z:l] 21 3.00 

0.10 23.97 0.07 21.30 
0.19 70.41 0.13 42.60 
0.28 134.19 0.20 63.90 

-- 

1.5 0.60 10 
1.7 0.68 12 
1.8 0.72 13 
2 0.80 16 

1.5 0.50 11 
1.8 0.60 15 
1.9 0.63 16.5 
2 0.67 18.5 

14.80 . Bottom Width (ft) 

15 
50 
82 

178 

11 
39 
87 

153 



Q-total 
(cfs) 

163 
274 
497 
762 
972 

1052 
1139 
1255 

180 
366 
600 
772 

1697 

20 
22 
25 
57 

151 
266 

12 
33 
43 
72 

113 

594 
1083 
1258 

Manning's Equation for flow along highway 
Cross Section Wetted Normal Depth 

Area (s ft) Perimeter (ft) Q (cfs) 

side slope (right) [Z I] 175 000 
side slope (left) [Z I] 6 000 

bottom width (ft) 0 00 
normal depth at elev > 1161 

90 50 181 09 97 74 
203 63 271 63 288 22 
293 22 325 95 468.71 
326 71 344 06 541.41 
362 00 362 17 620 78 
399 11 380 28 707 05 

bottom slope 0 006 
side slope (right) [Z I] 206 000 

side slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

normal depth at elev > 1156 5 

1.06 21.21 0 26 
26.50 106.04 18 66 

bottom slope 0.003 
slde slope (right) [Z I] 205 000 

slde slope (left) [Z I] 6 000 
bottom width (ft) 0 00 

normal depth at elev > 1145 5 

26.38 105 54 13.13 
37.98 126 65 21 36 
67 52 168 87 46 00 
105 50 211 09 83 40 

Culvert Plow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWID Q/B (cfslft) (CfS) 

24 0 48 11 00 162 8 
34 0 68 18 50 273.8 
44 088 27 00 399 6 
49 0 98 32 00 473 6 
52 )4 34 00 503 2 
53 )6 34 50 510 6 
54 1 08 35 00 51 8 
55 110 37 00 547 6 

Bottom Wldth (ft) 10 00 

** 

1.6 0 32 6.00 180 
26 0.52 12.20 366 
36 0 72 20.00 600 
41 0 82 24 00 720 
46 0 92 29 00 870 

**These flows were rnultlplled by 3 because 
there are three box culverts 

** 

1.4 0.47 20 
15 0 50 22 
16 0 53 25 
2 0 67 38 

**These flows are doubled because 
there are two culverts 

Bottom Width (ft) 14 80 

2.3 0.46 10.20 150.96 
33 0 66 18 00 266 4 

1.5 0 43 12 
2 0 57 20 

2.1 0.60 22 
23 0 66 26 
25 0 71 30 

Bottom Wldth (ft) 11 65 

** 
2 0 40 8.50 594.1 5 
3 0 60 15 50 1083 45 

33 0 66 18 00 1258 2 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 
from the north from the west Contributing to Culvert (cfs) 

(acres) (acres) (acres) 

Wsel = 1163 

37 (1 1 A) 3-5' x 10' RCB 74 677 751 598 
(and 38) (30" CMP) 

Wsel = 1159 

39 and 1-36 CMP 12 0 12 9 
40 1-36 CMP 

Wsel = 11 56.4 

41 (12A) 1-5' x 14.8' RCB 98 253 202 

Q=125 here and the rest to the east 
Wsel = 1148 

42 1-42" CMP 54 0 54 43 

Wsel = 1146.1 

43 and 1-36 CMP 1539 27 1566 1248 
44 (1 3) 6-5' x 12' RCB 

Wsel = 1140.3 

Weir Flow over obstruction 
Avg helght Length Weighted Q-east 

H \N (L2) Avg Head (H) (cfs) 
(fi) (ft ) ( ft ) 

Length (L) of berm (ft) 595 00 
weir flwv depth at elev > 1159 40 

side slope (rlght) [Z'I] 210 00 

0 07 21.00 010 51.70 
040 12600 0.57 826.85 

weir flow depth at elev > 1150 60 

weir flcw depth at elev > 1143 10 

Elevation 
(ft ) 

11576 
1160 
1161 
1162 

11625 
11628 
11629 
1163 

1163 1 

11554 
1157 
1158 
1159 

11595 
1160 

1155 
11564 
11565 
11566 
1157 

1 145.7 
1148 
1149 

1144 
11455 
1146 

1146.1 
11463 
11465 

1137 
1139 
1140 

11403 



Culvert ID Culvert Type Contr~butlng Area Contr~butlng Area Total Area Target Flow 
from the north from the west Contrlbutlng to Culvert (cfs) 

(acres) (acres) (acres) 

45 1-4" C I PI boo e 0 0 

* Thls culvert IS Ignored 

46 1-50" x 31" 248 0 266 212 
CMP-Arch % of split= 25% 

(Three culverts are flowlng Into these two spllt flow calculat~ons= 53 
culverts, look at aerlal photos) 

Wsel = 11 33.5 

46A 3 6  26 0 26 21 
CMP 

Wsel = 1133.5 

46D 1-4' x 8' 248 0 248 198 
Box Culvert 75% Spllt Flow added= 148 

(Three culverts are flowlng Into these two split flow calculat~ons= 148 
culverts, look at aer~al photos) 

Wsel = 1133.0 

46B 1-4' x 8' 136 0 108 
Box Culvert 

Wsel = 11 33.5 

46C 1-2 'x4  87 0 87 69 
Cattle Guard 

Wsel = 1134.5 

47 1-4' x 10' 18 0 18 15 
Box Culvert 50-50 Split Flow to be added from Flow to Culvert 49 37 

Total Flow 52 

Wsel = 1123.8 

49 3-30" CMP 93 0 93 74 
50-50 Split Flow to be subtracted 37 

Culvert flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWID QIB (cfslft) (CfS) 

4 0 80 23 80 1663 62 
5 1 00 33 00 2306 7 

**These flows were multlplled by 6 because 
there are SIX box culverts 

(Chart 34) 

2 5  0.97 - 40 
3 1.16 50 

3 5  1 36 58 
3 8  1.47 63 
4 3  1 67 72 

**These flows are for both culverts 
added together 

2.5 0.83 28 
3 1 00 35 

3 5  117 44 
4 1 33 50 
5 1 67 62 
6 2 00 70 

Bottom Wldth (ft) 8 00 

1 0 25 3.00 30 
2 0.50 9.00 90 
3 0.75 15 00 1 50 
4 1 00 17 00 170 
5 1 25 30 00 300 

Bottom Wldth (ft) 8 00 

2 0.40 6 00 48 
3 0 60 11 .OO 88 

3.5 0 70 14.00 112 
4 0 80 :: 00 136 
5 1 00 24 00 192 

Bottom Wldth (ft) 10 00 

0 
2 1 00 8.00 32 
4 2 00 17.00 68 
6 3 00 32 00 88 

Bottom Wldth (ft) 10 00 

1.5 0 38 5 80 58 
1 7  0 43 6 50 65 
2 5  0 63 13 00 130 

Elevat~on 
(ft) 

1141 
1142 

11305 
1133 

1133 5 
1134 

11343 
11348 

1130 5 
1133 

1133 5 
1134 

1134 5 
1135 5 
1136 5 

1129 
1131 
1132 
1133 
1134 
1135 

1130 
1132 
1133 

11335 
1134 
1135 

1130 
1132 
1134 
1136 

11 22.3 
1123.8 

1124 
11248 

Q-total 
(cfs) 

1664 
2307 

40 
50 
58 
63 
72 

28 
35 
44 
50 
62 
70 

30 
90 

150 
170 
300 

48 
88 

112 
136 
192 

32 
68 
88 

58 
65 

130 

Manning's Equat~on for flow along hlghway 
Cross Sect~on Wetted Normal Depth 

Area (s ft) Perlmeter (ft) Q (cfs) 

normal depth at elev > 1124 5 

We~r Flow over obstruction 
Avg helght Length Welghted Q-east 

H N  (L2) Avg Head (H) (cfs) 
(ft) (ft) (ft) 

- 

welr flow depth at elev > 1155 00 

welr flow depth at elev > 1155 00 

weir flow depth at elev > 1155 00 

welr flow depth at elev > 11 55.00 

weir flc-th at elev > 1 126.00 

weir fl& depth at elev > 1126 00 



Q-total 
(cfs) 

30 
40 
48 

103 
140 
175 
260 

570 
1440 
21 00 
2400 
2443 
2485. 
2539 
2978 

34 
58 

114 
560 

2643 
6255 
881 0 
9867 

8 
13 
16 
23 

Weir Flow over obstruction 
Avg. 6eight Length Weighted Q-east 

HW (L2) Avg Head (H) (cfs) 
(fl) ( ft ) (ft) 

Length (L) of berm (ft) 138.00 
weir flc4w depth at elev > 11 11 .oo 

side slope (right) [Z:1] 258.00 

0.07 25.80 0.09 12.90 
0.13 51.60 0.18 39.70 
0.20 77.40 0.26 78.92 
0.47 180.60 0.57 367.98 

weir flow depth at f 11 06.80 

Manning's Equation for flow along highwa 
Cross Section Wetted Normal Lepth 

Area (s.ft) Perimeter (ft) Q (cfs) 

normal depth at elev > 11 14.5 

bottom slope 0.002 
side slope (right) [Z:l] 233.000 

side slope (left) [Z:I] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1107 

29.88 11 9.54 12.15 
58.56 167.36 29.79 

11 9.50 239.08 77.14 
478.00 478.17 489.91 

bottom slope 0.002 
side slope (right) [Z:1] 237.000 

side slope (left) [Z:l] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1105 

4.86 48.62 1.07 
19.44 97.23 6.81 

Culvert I'low 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWID QIB (cfslft) (CfS) 

** 

1.5 0.60 29.7 
1.8 0.72 39.6 

2 0.80 48 
- e v m u l t i p l i c 3 d  

there are three CMP culverts 
Bottom Width (ft) 10.00 

2.3 0.33 10.30 103 
2.8 0.40 14.00 140 
3.3 0.47 17.50 175 
4.3 0.61 26.00 260 

Bottom Width (ft) 10.00 

** 

3.5 0.44 19.00 570 
6.5 0.81 48.00 1440 
8.5 1.06 70.00 21 00 
9.5 1.19 80.00 2400 
9.6 1.20 81 .OO 2430 
9.7 1.21 81.50 2445 
9.8 1.22 82.00 2460 

10.2 1.28 87.00 261 0 
**These flows were multiplied by 3 because 
there are three box culverts 

** 

1.5 0.50 - 22 
1.7 0.57 28 

2 0.67 37 
3 1.00 70 

**These flows are doubled because 
there are two culverts 

27.20 Bottom Width 1 (ft) 
Bottom Width 2 (ft) 33.90 
Bottom Width 3 (ft) 27.00 

---- ** 

3.3 0.24 30.00 2643 
8.3 6255.1 0.59 71.00 

10.3 0.74 100.00 881 0 
11.3 0.81 112.00 9867.2 

**This is a three box culvert 
with different width dimensions 

1.5 0.75 8.3 
2 1 .OO 12.8 

2.2 1 .I 0 14.5 
2.4 1.20 16 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 
from the north from the west Contributing to Culvert (cfs) Elevation 

(acres) (acres) (acres) ( ft ) 
Total Flow 37 

Wsel = 1123.8 1122 
1123.5 
1123.8 

1124 

50 (1 5) 1-7' x 10' RCB 152 0 152 121 

Wsel = 11 12.8 

3633 0 3633 2895 51(16) 3-8'xIO'RCB 

Wsel = 1111.7 

52 2-36" CMP 21 358 379 302 

Wsel = 1109 

10683 292 10974 8745 54(17) 2-14 '~27 '& 
(and 53) 1-14' x 34' RCB 

(and 2-48"CMP) 

1110 
1112.3 
1112.8 
1113.3 
1114.3 

1101.5 
1105 
1108 
1110 
1111 

1111.1 
1111.2 
1111.3 
1111.7 

1106 
1107.5 
1107.7 

11 08 
1109 

1091.7 
1095 

Wsel = 1102 
(Berm to  the east preventing flow from going to culvert #55) 

55 1-24" CMP 30 0 30 24 

Wsel = 11 05.5 
(Berm to the West preventing mix flow with Culvert 54 and 53) 

1100 
1102 
1103 

11 03 
1104.5 

1105 
1105.2 
1105.4 



I Culvert I-IOW I Manning's Equation for flow along highway I Weir Flow over obstruction I 
Culvert ID Culvert Tvoe Contributino Area Contributino Area Total Area Taraet Flow I HW Chart2 or 8 Chart 8 Q-culvert I Cross Section Wetted Normal Depth I Avg. height Length Weighted Q-east I Q-total 
I 

3 ,  u ., " - - 

from the north from the west Contributing to Culvert (cfs) Elevation I (A) HWID QIB (cfslft) (cfs) I Area (s.ft) Perimeter (ft) Q (cfs) ' 1 H'N (~2) Avg Head (H) (cfs) I (cfs) I 
I (acres) (acres) (acres) (ft) I I I (ti) (ft) (ft) I 

1105.51 2.5 1.25 171 30.38 121.54 12.35 1 29 

I I I side slope (left) [Z:l] 6.000 I ! I 

56 1-48" CMP 32 9 41 32 

bottom width (ft) 0.00 
normal depth at elev > 1105 

bottom slope 0.00200 
side slope (right) [Z:1] 334.000 .- 

I I I 

60 1-48" CMP 55 5 199 1591 I I bottom slope 0.001 00 
61 1-36" CMP 140 I side slope (rlght) [Z.l] 164.000 

57 2-36" CMP 45 ) 51 40 
58 1-36" RGRCP 

Wsel = 1 103.6 

I I side slope (left) [Z:1] 6.000 I 
hese two culverts were analyzed together. I bottom width (ft) 0.00 

bottom slope 0.001 00 
side slope (right) [Z:l] 164.000 

side slope (left) [Z:I] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1103 

Wsel = 1103 
(See Analysis for 60,61,62, and 63 together below) 

62 1-36" CMP 53 66 338 270 
63 1-30" CMP 21 9 

These two culverts were analyzed together 

The Hydraulic Calculat~ons at EL > 1101 3 (Wh~ch IS now a mlxed flow w~th Culvert 60 and 61) IS shown below 

60 and 61 1-48" CMP and (66 acres already 188 150 
1-36" CMP added to #62 and 63) 

62 and 63 1-36" CMP and 188 
1-30" CMP 

1098 
1100 
1101 

11013 
1102 

1096 
1098 
1100 

1101 3 

Wsel = 1103 
(This Wsel is for Culverts 60,61,62 and 63) 

64 1-36" CMP 15 0 15 12 

1096 
1103 
I ~ n c  

** 

2 0.50 58 
3 0.75 96 

3 3  0.82 106 
4 1 00 132 

**These flows are doubled hecause 
there are two culverts 

2 0.80 34.5 
4 1.60 88 

5 3  2.12 120 

I I Ud 

** 

7 2.33 - 294 
n '2 nn '271 

normal depth at elev > 1100 

85.00 170.09 38.79 
143 65 221 .I 1 78 10 
340 00 340.1 7 246.38 

294 
271 Y U.UU U, I 

**These flows are for four cl!lverts 
added together 

weir flow depth at elev > 111000 

- 

bottom slope 0.001 
side slope (right) [Z:1] 160.000 

side slope (left) [Z:1] 6.000 

58 
135 
184 
378 

35 
88 

120 

-. . 



Q-total 
(cfs) 

35 
50 
61 

108 
187 
321 

21 
26 
60 
95 

105 

1076 
2436 
4466 
5583 
6699 

46 
65 
87 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Flow 
from the north from the west Contributing to Culvert (cfs) 

(acres) (acres) (acres) 

Wsel = 1098 

65 1-42" RGRCP 30 0 30 24 

Wsel = 1093.3 
(Berm to  the east preventing flow from going to Culvert #6bj 

66 (1 8A) 2-8' x 31' RCB 8221 0 8221 6551 
1-8' x 40' RCB 

Wsel = 1099.5 
(There is  a berm at EL=1100 West of Culvert 66, so there is no 
flow mixing with Culvert #65) 

67 1-36 CMP 20 0 20 16 
68 1-42" CMP 

Wsel = 1099.5 
(See Analysis for Culverts 67 through 78 together below) 

69 and 1-42" CMP 5938 0 5938 4732 
70 (1 9) 2-8' X 10' RCB 

Wsel = 1099.5 
(See Analysis for Culverts 67 through 78 together below) 

Culvert @ 1088 
Box is @ 1086.8 
Weir is 1097 

Elevation 
(fl) 

1095 
1098 
1099 
1100 
1101 

1101.5 
1102 

1091 
1093 

1093.3 
1095 
1097 
1098 

1091 
1093.2 

1095 
1097 
1098 
1099 

1099.5 
1100.5 

1092 
1094 

1094.5 
1095 
1097 
1098 
1099 

1099.5 
1100.5 

1086 
1086.8 
1090.8 
1094.8 

1097 
Top EL of Weir 

Look at Culverts 78 through 71 for more Hydraulic Calculations 

Culvert lilow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(fl) HWID QIB (cfslfl) (Cfs) 

3 1 .OO 35 
4 1.33 50 
5 1.67 61 
6 2.00 70 

6.5 2.17 -- 75 
7 2.33 80 

2 0.57 20.5 
2.3 0.66 26 

4 1.14 - 60 
6 1.71 95 
7 2.00 105 

Bottom Width 1 (fl) i31.30 
Bottom Width 2 (fl) $8.90 
Bottom Width 3 (fl) 31.30 

** 

2.2 0.28 .10.60 1075.9 
4 0.50 24.00 2436 
6 0.75 54.00 4466 
7 0.88 55.00 5582.5 

10.7 3.06 182.00 131 3640 
11.2 3.20 190.00 136 4036 
12.2 3.49 15!6.00 144 4064 

Manning's Equation for flow along highway 
Cross Section Wetted Normal Depth 

Perimeter (fl) Q (cfs) Area (s.fl) 

bottom width (ft) 0.00 
normal depth at elev > 1100 

83.00 166.09 37.88 
186.75 249.13 111.70 
332.00 332.17 240.58 

normal depth at elev > 1100 

- 

205 

1097.5 
1098 
1099 

8.00 
8.50 
9.50 

13800 cfs + 136 for 42" 
13920 cfs + 144 for 42" 

Weir Flow over obstruction 
Avg. :?eight Length Weighted Q-east 

H'N (L2) Avg Head (H) (cfs) 
( fl) (ft) 

- 

weir flow depth at elev > 11 00.00 

- 

weir flee-th at elev > 1096.80 
(Just east of Culverts 69 and 70) 

weir flow depth at elev > 1096.80 

**This is a three box culvert, 
with different dimensions 

36"CldP 42"Ch ** 

2 0.67 11)- 27 46 
2.5 0.83 2!5 39 65 

3 1.00 3! 52 87 
5 1.67 60 90 150 
6 2.00 70 106 176 
7 2.33 8? 118 198 

7.5 2.50 8? 123 205 
8.5 2.83 8fj 129 21 5 

**These flows are added to~ether for both 
culverts, look at spreadsheet for individual 
culvert flows 

Bottom Width (fl) '1 0.00 

HWID Cfs1fo;lt 42"CMP 
for box Box 

** 

4 1.14 540 
8 2.29 1623 

10.2 2.91 172.00 3440 

1.00 
1.06 
1.19 

li6.00 
'70.00 
82.00 

6699 
71 05 
8323 
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lether for tl 

Q-total 
(cfs) 

3244 
5275 
9357 

48 
66 
84 

We~r Flow over obstruct~on 
Avg he~ght Length We~ghted Q-east 

HW (L2) Avg Head (H) (cfs) 
( ft ) (ft ) (ft) 

welr flow depth at elev > 1096 80 
(Just East of Culvert 71) 

Lencjth (L) of berm (ft) 292 00 

Mann~ng's Equat~on for flow along hlghway 
Cross Sect~on Wetted Normal Depth 

Area (s ft) Per~meter (ft) Q (cfs) 

120 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HWlD QIB (cfsfslft) (Cfs) 

there are two culverts 

** 

2 0.80 16 00 32 
4 1 60 38.00 76 
6 2 40 51 .OO 102 
7 2 80 57.00 114 

7.5 3 00 60 00 120 
8 3 20 62 00 124 

**These flows are doubled because 
there are two culverts 

Culvert ID Culvert Type Contr~but~ng Area Contribut~ng Area Total Area Target Flow 
from the north from the west Contr~but~ng to Culvert (cfs) 

(acres) (acres) (acres) 

72 2-30" CMP 56 0 56 45 

See Culverts 78 through 71 Analysis below) 

Wsel = 1099.5 
(See Analysis for Culverts 67 through 78 together below) 

Culvert @ 1092 

7 1 2-30" CMP 21 0 0 21 0 168 

Elevat~on 
( ft ) 

1092 
1094 
1096 
1098 
1099 

1099.5 
1100 

See Culverts 78 through 71 Analysis below) 

Wsel = 1099.5 
(See Analysis for Culverts 67 through 78 together below) 

Culvert @ 109; 

Hydraulic Analys~s Tor Lulverts 78 through 71 
78 1-30" CMP 11 1 0 3570 2845 
77 (20) 3-5' x 10' RCB 
76 2-36" CMP 529 
75 1-30" CMP 19 
74 1-30" CMP 
73 2-30" CMP 2645 
72 2-30" CMP 56 
7 1 2-30" CMP 21 0 

The Hydraul~c Calculations at EL > 1096 8 (Wh~ch a now a submerged Dyke) IS shown below 

67 and 1-36" CMP 0 3802 3029 
68 1-42" CMP 
69 and 42" CMP and 1370 
70 2-8' x 10' RCB 
78 to 71 2431 

Wsel=l098 
(Th~s Wsel is for Culverts 67 through 78) 

The fol low~ng two culverts 79 to  81) are on a (-) Slope, flowing towards Culvert 81 

79 3-30" CMP 27 0 27 22 

Wsel = 1103.5 
(See Analysis for Culverts 79,80, and 81 together below) 

1092 
1094 
1095 
1098 
1099 

1099 5 
1100 

1091 
1092 

1094 1 
1096 

1096 8 

1097 
1098 
1099 

1101 
1103 

11035 
1104 

** 

2 0.80 16.00 32 
3 1 20 - 28 00 56 
6 2 40 51 .OO 102 
7 2 80 57 00 114 

7.5 3 00 60 00 120 
8 3 20 62 00 124 

**These flows are doubled because 
there are two culverts 

** 

4 1.60 657.8 
4.8 1 92 907 3 

**These flows are added f o ~  Culverts 78 to 71, 
see spreadsheet In Analys~s Sheets 

** 

5 2 00 31 67- 
6 2.40 -- 
7 2 80 

**These flows were added t& 
culverts, ~nd~v~dual flows are snown on a 
separate spreadsheet 

** 

2 0.80 48 
2.5 1 .OO 66 

3 1 20 84 
**These flows are tr~pled because 

120 

6012 00 

normal depth at elev > 1105 

welr flow depth at elev > 1096 80 
s~de slope (r~ght) [Z I ]  255 00 

Lencth (L) of berm (ft) 292 00 
welr flow depth at elev > 1096 80 

s~de slope (nght) [Z I ]  255 00 

013 51.00 0 19 76.75 
0 80 306 00 1 00 1603 27 
1 47 561 00 1.72 51 84 83 



g box cul\ 

xed flow w 

Q-total 
(cfs) 

952 
1740 
3670 
3960 
4420 

0 
0 
0 

4648 
4776 

138 
21 0 
228 

280 
460 

1320 
1460 
1900 
21 80 

480 
1100 
1500 
2060 
2500 

10 
16 
20 
28 

13 

We~r Flow over obstruct~on 
Avg he~ght Length We~ghted Q-east 

HW (L2) Avg Head (H) (cfs) 

(!) ( fl) (fl) 

weir flow depth at elev > 111000 

--- 

.- 

welr flow depth at elev > 1110.00 

welr flow depth at elev > 1110.00 

Mann~ng's Equat~on for flow along h~ghway 
Cross Sect~on Wetted Normal Depth 

Area (s fl) Per~meter (fl) Q (cfs) 

normal depth at elev > 1108 

normal depth at elev > 1106 

normal depth at elev > 1103 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(fl) HWID QIB (c.fs/ft) (cfs) 

there are three culverts 
Bottom W~dth (ft) 10 00 

---- ** 

3 8 054 22 00 952 
5.8 0 83 41 00 1740 

108 154 08 00 3670 
11.8 1 69 95 00 3960 
138 1 97 106 00 4420 

**These flows are added together for two 
culverts, look at spreadsheet for ~nd~v~dual 
culvert flows 

** 

14.3 204 11000 4648 
144 206 11300 4776 

**These were added for nlnr: culverts 

** 

4 1.33 !6 00 138 
6 2 00 70 00 21 0 
7 2 33 76 00 228 

**These flows are tr~pled because 
there are three culverts 

Bottom W~dth (ft) I0 00 

** 

2.9 0 48 14 00 280 
3.9 0 65 23 00 460 
8.9 1.48 66.00 1320 
9 9  1 65 73 00 1460 

139 2 32 9 0 0  1900 
167 2 78 109 00 2180 

**These flows are doubled because 
there are two box culverts 

Bottom Wldth (fl) 10 00 

** 
4 0.50 24.00 480 
7 0 88 55 00 1100 
9 113 75 00 1500 

12 1 50 103 00 2060 
14 1.75 125.00 2500 

**These flows are doubled because 
there are two box culverts 

1 5  0.60 10 
2 0.80 16 

2.3 0 92 20 
3 1 20 28 

2 1 00 13 

Culvert ID Culvert Type Contr~but~ng Area Contr~but~ng Area Total Area Target Flow 
from the north from the west Contr~but~ng to Culvert (cfs) 

(acres) (acres) (acres) 

4-7' x 10' RCB 81 (21) 6343 5054 6343 
and 80 2-30" CMP 

The Hydraul~c Calculat~ons at EL > 1103 (Wh~ch IS now a rnl ~ t h  Culvert 79) a shown below 

79 3-30" CMP 796 634 
81 and 4-7' x 10' RCB 
80 2-30" CMP 796 

Wsel=l103.5 
(This Wsel is for Culverts 79,80, and 81) 

The following culverts (85 to  83 and an existin rert) are on a (+) Slope, flowing towards Culvert E 

85 3-36" CMP 118 0 150 120 

Wsel = 1107.8 
(If Wsel > 1107.8, then culvert analsis will be analyzed as a mix flow 
with Culvert 83) 

I 1636 1304 83 2 - 6 ' ~  IO' RCB 1636 

Wsel = 1100 
(If Wsel > 1107.8, then culvert analsis will be analyzed as a mix flow 
with Culvert 85) 

Box Culvert (2-8' x 10') 0 281 1 2240 281 1 
(No Survey for th~s culvert) 
(Flow is coming directly from Culvert #83) 

Wsel = 1100 

The following culverts (86 to  89) are on a (-) Slope, flowing towards Culvert 89 

86 1-30" CMP 24 0 45 36 

Wsel = 11 04.3 
86 & 87 are a comb~ned system 

87 1-24" CMP 11 0 16 13 

Wsel = 1102 

Elevat~on 
(ft) 

1089 2 
1093 
1095 
1100 
1101 
1103 

1089.2 
1103.5 
11036 

1099 
1103 
1105 
1106 

1091.1 
1094 
1095 
1100 
1101 
1105 

1107 8 

1086 
1090 
1093 
1095 
1098 
1100 

1102 
11035 

1104 
11043 

1105 

1100 
1102 



Q-total 
(cfs) 

20 

275 
600 
975 

1100 
1137 
1220 
1715 
3666 

0 
0 

130 
21 0 
300 
430 

82 
152 
282 
755 

Weir Flow over obstruction 
Avg. height Length Weighted Q-east 

HvV (L2) Avg Head (H) (cfs) 
(1 t) (ft) ( ft ) 

Length (L) of berm (ft) 125.00 
weir flpw depth at elev > 1 100.30 

side slope (right) [Z:1] 202.00 

0.07 20.20 0.10 11.55 
0.13 40.40 0.18 35.17 
0.47 141.40 0.58 314.56 
1.13 343.40 1.28 1841.24 

weir flow depth at elev > 1 103.90 

- 

Manning's Equation for flow along highway 
Cross Section Wetted Normal Depth 

Area (s.ft) Perimeter (ft) Q (cfs) 

normal depth at elev > 1095.5 

bottom slope 0.001 
side slope (right) [Z:1] 205.000 

side slope (left) [Z:1] 6.000 
bottom width (ft) 0.00 

normal depth at elev > 1095.5 

--.---- 
26.38 105.54 7.58 

105.50 21 1.09 48.1 5 
237.38 316.63 141.99 
659.38 527.71 554.53 

Culvert Flow 
HW Chart 2 or 8 Chart 8 Q-culvert 
(ft) HW/D QIB (cfslft) (cfs) 

3 1.50 20 

Bottom Width (ft) .I 0.00 

** 

1.5 0.30 5.50 275 
2.5 0.50 i2.00 600 
3.5 0.70 19.50 975 
3.8 0.76 22.00 1100 
3.9 0.78 22.50 1125 

4 0.80 23.70 . 1185 
4.5 0.90 .:!8.00 1400 
5.5 1.10 36.50 1825 

7 1.40 48.00 2400 
8.5 1.70 58.00 2900 

**These flows are multiplied.by 5 because 
there are five box culverts 

2 0.67 
3 1 .OO 
4 1.33 
5 1.67 

Bottom Width (ft) 10.00 

2.7 0.45 13.00 130 
3.7 0.62 21.00 21 0 
4.7 0.78 30.00 , 300 

6 1 .OO 43.00 430 

** 

2 0.67 74 
2.5 0.83 104 

3 1 .OO 140 
4 1.33 200 

**These flows are multiplied by 4 because 
there are four identical culverts 

Culvert ID Culvert Type Contributing Area Contributing Area Total Area Target Ffow 
from the north from the west Contributing to Culvert (cfs) 

(acres) (acres) (acres) 

88 (23A) 5-5' x 10' RCB 2570 0 2560 2040 

Wsel = 1104.5 

The Road elevation is 1105 

89 3-36" CMP 167 270 436 348 

Wsel=l098 
(See Analysis for Culverts 89 and 90 together below) 

The following culverts 90 t o  91) are on a (+) Slope, flowing towards Culvert 90 

91(24) 1-6'xIO'RCB 245 0 245 195 

Wsel = 1101 

0 21 3 170 90 1-36" 41 

89 3-36" LMY 167 270 

(Same invert from as-builts) 

Wsel = 1098 
(This Wsel is for Culverts 89 and 90) 

- 

Elevation 
( ft ) 

1103 

1096.5 
1098 
1099 
1100 

1100.3 
1100.4 
11 00.5 

1101 
1102 

11 03.5 
1105 

1095 
1097 
1098 
1099 
1100 

1097.3 
1100 
1101 
1102 

1 103.3 

1094 
pp 

1096 
1096.5 

1097 
1098 





Total Associated Area to 
CO1-03=1.997 s.mi.=1278 acres 
(This value is also shown on the 
Calculation Spreadsheet) 

\D 

Flow 
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0 CHART2 

EXAMPLE 
( 1  

0 . 3 6  inches (3.0 feet )  

( I )  1 . 8  5.4 

(2) 2.1 6 . 3  

(3) 2.2 6.6 

" 0  i n  feet  

BUREAU OF PUBLIC ROADS JAN. 1963 

T CONTROL 
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BUREAU OF PUBLIC ROADS JAN. 1963 
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BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 





30" CMP Total 
Culvert ID; Culvert i ype  I HW ' Chart 2 or 8 Q-culvert 

I 

2 n d  5 11 -24" CMP 1274 I 

1-30" CMP 1275.5 1.51 0.60 101 18.2 
1276 1 2 I 0.80 16 29 

1 1276.51 1 .OO 22 39 
I 
I 
I - T -  

1.20 48 

t 3.51 1.40 57 

I * - 1 
4 1 - 1.60 64 

I - -  

4.51 
- - -  

1.80 
- 73 

-1 - - I - - -  
0 

I 
- L -- - 

- - -  
I 

- - -- 

- -- 
2.60 

-- 

3\,L , 
136,@,2 3, a- ~ $ 8 5  169% 
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Total accumulated Area=XYO acres, 
this includes what is flowing from upstredm 
(Where ( :01-03 is 1 .9Y7 s.mi.=127X acres, the 
is taken between ( :ulve& 00 to 9) 

difference 
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acres 

on the Flow 
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\ Total Associated Area to 
C09-03=0.729 s.mi.=467 acres 
(This value is also shown on the 

\ Flow Calculation Spreadsheet) 
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Total Associated Area to 
C84-03=0.220 s.mi.=141 acres 
(This value is also shown on the 
Flow Calculation Spreadsheet) 







SHEET OF 

BY DATE 

CHECK DATE 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u c  

JOB NAME ?& V w h  791~ A &~di LDL JOBNO. 310,017 

dhme -- = Q.2-@5 
s= d o ~ o n s ~ k i ~ ~ h  ~ ) O p e  = 0 , ~ @ ( 3  
A .r Area & c h ~ n n e \  CYWSS S C C ~ ~ ) T I  

dh-e P 1s +u w.et&J pJlc~el -e. r  & & ~ t ? v r e l  











SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F-C 0 C 

JOB NAME ~a..in v \l~vb A n uzt~ CB L JOB No. 31 O,O I 7 

dhvre I?= O..-O-b5 
5 = do~oa  s-tr?a\rr? slope = 0, OQY 13 
A .- Area  & chcnnel cYVs-5 s e c r h d n  e= 4 as ,  w ) h a ~  P -ih weMcd ;3e;~mc+cr & d ? ~ n n r l  

(P) 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCDUC 
JOB NAME & \I .L~J  %m A c-LL~ i;ncc;( l i~~~ JOBNO. 310r@\r? 

BUREAU OF PUBLIC ROADS JAN. 1963 

y. PIPS CULVERTS 
W I  H IN ET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCouC 
JOB NAMF, V& V w h  u A L b  di c i ? ~  JOB NO. 31 0. o I 'i 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT f c \ 7 M ~  

JOB NAME ?& lLcU,QQ 2d-W A ?G~I.\LU*; -LL JOBNO. 3 1 0 ~ ~ 1 7  
C&td&I(P ( L - % ' ' L C A P )  

CHART 2 



SHEET OF 

BY DATE 

v CHECK DATE 

CLIENT F C o u L  

JOB NAME x A &b  dl &L JOBNO. 310,01? 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT ~ ~ - 0 k A ~  

JOB NAME v %W A ?&a&h LYI JOBNO. 31(3,0\? 

BUREAU OF PUBLIC ROADS JAN. 1963 

C. M. P IPE CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F L O ~ L  











SHEET OF 

BY DATE 

CHECK DATE 

CLIENT k Oh4 C 

JOB NAME i)& \)ub -?_C~U A C>&+UC+~JJL JOBNO. ? l o , O \ q  



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT 

JOB NAME ? & Vwh ? _ u ~ J  A b e ,  d; f i . ~  JOBNO. 310,01q 





,- FIM 

Cs, mi. 





SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c o ~ c  
JOBNAME p& vk-<~C( ?!!X%U A ~ L ( ~ , L C . ~ < { I , \ L  JOBNO. 310 (71cl 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c O u C  

JOB NAME ?& U-C& %)u A d ) c n L  JOBNO. 3 1 0 l O l ' i  





Total Associated Area to 
(187-03=0.578 s.mi.=370 acres and 
(:30-03=1.662 s.mi.=1064 acres 
(This value is also shown on the Flow 
(lalculation Spreadsheet) 
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,@ Ent ellis SHEET BY AMG OF DATE 03/27/02 

CHECK DATE 
Client Flood Control District of Maricopa County (FCDMC) 
Job Palo Verde Zone A floodplain delineation JOB NO. 310.019 

Split Flow Calculations 

Split Point Location: Towards Culvert #21 (Box Culvert 4A) 

Split Point ID: near C83-03 

Split Description Main flow- Flow east towards Culvert #23 (Box Culvert 5A) 
s ~ l i t  flow Flow south to Culvert #21 (Box Culvert 4AI 

Diversion path 1 
Description Flow east towards Culvert #23 (Box Culvert 5A) 
General Contour Slope ft 
Angle between conffsplit Degrees 

Estimated Slope = 0.0025 Wft 

Diversion Path 2 
Description Flow south to Culvert #21 (Box Culvert 4A) 
General Contour Slope ft 
Angle between conffsplit Degrees 

Estimated Slope = 0.0025 Wft 

Diversion Path 3 
Description 0 
General Contour Slope ft 
Angle between conffsplit Degrees 

Estimated Slope = Wft 



Split Flow Table 

Split Point Location: Towards Culvert #21 (Box Culvert 4A) 

Split Point ID: near C83-03 

Split Description Main flow- Flow east towards Culvert #23 (Box Culvert 5A) 
s ~ l i t  flow Flow south to Culvert #21 (Box Culvert 4A) 

Inflow 
S= n nnqr 

Diverted flowpath 1 
S = 0.0025 

width I n value I Flow I Fow % 
Approx. 
Depth 

Flow from upstream 254 
Flow remaining after div. 139 5 5 '10 

Main flowpath 
width I n value I Flow I Fow % 

I I I 

Flow diverted at south div. 115 
Total Div. flow 115 45% 
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SHEET OF 
BY AMG DATE 03/27/02 
CHECK DATE 

Client Flood Control District of Maricopa County (FCDMC) 
Job Palo Verde Zone A floodplain delineation JOB NO. 310.019 

Split Flow Calculations 

Split Point Location: Towards Culvert #21 (Box Culvert 4A) 

Split Point ID: near C83-03 

Split Description Main fiow- Flow east towards Culvert #23 (Box Culvert 5A) 
split flow Flow south to Culvert #21 (Box Culvert 4A) 

Diversion path 1 
Description Flow east towards Culvert #23 (Box Culvert 5A) 
General Contour Slope ft 
Angle between cont/split Degrees 

Estimated Slope = 0.0025 ~ f t  

Diversion Path 2 
Description Flow south to Culvert #21 (Box Culvert 4A) 
General Contour Slope ft 
Angle between cont/split Degrees 

Estimated Slope = 0.0025 Wft 

Diversion Path 3 
Description 0 
General Contour Slope ft 
Angle between contlsplit Degrees 

Estimated Slope = ftlft 



Split Flow Table 

Split Point Location: Towards Culvert #21 (Box Culvert 4A) 

Split Point ID: near C83-03 

Split Description Main flow- Flow east towards Culvert #23 (Box Culvert 5A) 
split flow Flow south to Culvert #21 (Box Culvert 4A) 

Inflow 

0 
23 
46 
6 9 
92 
115 
139 
162 
185 
208 
23 1 
254 

S = 0.0025 
Approx. Main flowpath 
Depth width I n value I Flow I Fow O/O 

S= 0.0025 
Diverted flowpath I 

width I n value I Flow I Fow % 
I I I 

Flow from upstream 254 
Flow remaining after div. 139 5 5 O/O 

Flow diverted at south div. 115 
Total Div. flow 115 45% 
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HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 
BUREAU OF PUBLIC ROADS JAN. 1963 
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BY DATE 

CHECK DATE 

CLIENT %L 0 IU-C 

JOBNAME ?a/CP, v -& 'a  A (i?ieClidl-'h JOBNO. 3 \0 .C !?  

CHART 2 

EXAMPLE 
( 1  

0 :  3 6  inches (3 .0  feet )  

( I )  1 .8  5.4 

(2) 2. I 6 .3  

(3) 2 . 2  6.6 

"0 in feet  

- 2 4  I 
- .7 

6 
- - 

5 To use scale ( 2 )  or ( 3 )  project 
- 21 4 horizontal ly  t o  scale ( I ) ,  then 

use straight inclined line through 

3 0 and Q scoles, or reverse as 
i l l us t ra ted .  

- 18 
2 

- 15 - .5 
1.0 - .5 

- 12 HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

O f  PUBLIC ROADS JAN. 1963 

WITH INLET CONTROL 

- .6 

- 

.5 

- .6 

- 
- .6 

- 



- 
Culvert ID 

22 and 
23 (5A) 

Q-culvert 
(cfs) 

35 
37 
47 

5'xIO'RCB 
Chart 2 or 8 

H WID 

0.588 
0.628 
0.768 

' 36"CMP 
Chart 2 or 8 

H WID 

0.98 
1.05 
1.28 

I 
I 

HW 
(ft) 

2.94 
3.14 
3.84' 

QIB I Total 
Chart 8 / Q-culvert Q-culvert Culvert Type 1 
(cfslft) 

15.30 
16.90 
22.30 

1-36" CMP 
6-5' x 10' RCB 

(cfs) (cfs) 

91 8 
*+ 

953 
1014 1051 
1338 1385 

Elevation (ft) 
1219.06 

1222 
1222.2 
1222.9 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLDMC 
JOB NAME 3& V& % A u f i a 4 i c , ~  JOBNO. 310.0tC1 





acres 
on the Flow 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT Fcouc 
JOB NAME ?& V w . h  A k G  di L ~ L  JOBNO. 310,019 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c \ > L ~ ~  
r .  

JOB NAME I :n LC: 1 .  ( A Cr-C ( ~ u t ~  .t b i- JOBNO. 310.011 

0 CHART 2 

EXAMPLE 
( 1 )  

0.36 inches (3.0 feet )  
0.66 c t s  

( I )  1 . 8  5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

8UREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FL-DMC 

JOB NAME 3& V k 4 d ~  % A ~ ~ . L ~ w - ) ~ L I v  JOBNO. 310.0tC) 









SHEET OF 

BY DATE 

CHECK DATE 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u C  

JOB NAME ?& V G V ~  ?_fif2r A 'Lh&r & &L JOBNO. 310,019 

dhere n= O . 0 b 5  
~ = d o ~ ~ n s - t r + a m  slope =0,0055 
A .- A sea aC chcone\ CVUSS scchdr? 
Q= 3 w 3 ,  d h m e  P is -tb w& ;)ieSimc*cr & channel C-- 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F~13 ~ 4 c  

JOBNAME ?& V& % A  WnurjQ;iil~ JOBNO. 310(3\7 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLDMC 
JOB NAME 3& V d  %JW A DeL /~catdiLm JOBNO. 310.017 

CL&CY** 2 7 ( 7 A )  

(b'. b' l24zc~) 





Total Associated Area to 
(133-03=1.682 s.mi.=1076 acres 
(This value is also shown on the 
Flow ( :alculation Spreadsheet) 







SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLoMC 

JOB NAME Q0.h  v&& %JW A a t  W&I&L JOBNO. 3=3'10.014 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F L o u C  

JOB NAME V C d b  v ~ h  A (LC&) c f i  L JOBNO. 310~01Ci 

&bare n= O . g b 5  
5-  doflns4reCxv-n slope -- oaflo52 
f i  = Aseu & channel cYVSS ~ c c ! d ~  e= 1%)"3r d h e e  Q IS ++w w& peilwe-te:r c h ~  nuel 











SHEET OF ,@ Entellusm BY DATE 
CHECK DATE 

CLIENT FcOuc 

JOB NAME F)& V S K ~  *I'U A &2 c f i ~  JOBNO. 3 1 0 ~ 0 1 9  







<... , , _ 44 +*--_ -,---- -- \"_,. . . a;. 



BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF ,@ E I I ~ ~ ~ U S ~  BY DATE 
CHECK DATE 

CLIENT F;-LDMC 
JOB NAME 3/1h V& % A ~ ~ - ; f i c . ~  JOBNO. 310.0)? 





Total Associated Area to 
C94-03=0.337 s.rni.=2 16 acres 
(This value is also shown on the 
Calculation Spreadsheet) 

Flow 

3 
t-' 







SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLOMC 
JOBNAME '?c& f ~ ~ $ ~ ( ? . L  JOBNO. 3\0.(3\"\ 

BUREAU OF PUBLIC ROADS JAN. 1963 



' SHEET OF 

BY DATE 

CHECK DATE 

CLIENT T-CD~L~C 
JOB NAME p& V~L& % A &,ci *q-@:( I "VL JOBNO. 3 ' ( 3 . O \ q  

i,, 

BUREAU OF PUBLIC ROADS JAN. 1963 

&&LLCC~ 3 C 3b* 

EXAMPLE 
( 1 )  

( I )  1 .8 5.4 

(2) 2 .1  6 .3  

(3) 2 . 2  6.6 

a 
z - - 
d 24 
I- 
cn 

- 5 TO use scale (2) or (3) project 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 

I 
I 

- 21 

- 18 

- I 5  

- 
horizontally to scale (I), than -- 4 
use straight inclined line through 

3 D and O scaler, or reverse as 
i l lustrated.  

T 2 

- 

- .6 

- 

. 5  
- .5  - - .5 

- .6 

- 

- 1.0 

- 

- .6 

- 



culvert ID 

31 and 
32 (9A) 

Culvert Type 

1-36" CMP 
1-1 0' x 12' RCB 

Elevation (ft) 
1 183.4 
1 185.5 

1187 
1188 

QIB 
Chart 8 
(cfslft) 

9.9 
20.00 
29.00 

1 36" CMP 
HW ( Chart 2 or 8 
(ft) I HWID 

Total 
Q-culvert Q-cuIved 

(cfs) (cfs) 

3kx 
118.8 138.1 

240 28: 
348 401 

i lO'x12'RCB 

2.1 
3.6 

Q-culvert 
(cfs) 

20 
45 
60 

0.70 
1.20 

Chart 2 or 8 
H WID 

0.21 
0.36 
0.46 ---- 4.6, 1.53 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F L D M ~  
JOB NAME 3n.k VmLa  % A i k L / ~ ~ ; t i c m  JOBNO. ~ I O . O ) C ~  

L, = 570 $4- Lz 
A 

l ~ l  

// \\\/ /,, ,\Yv,, I \\\\ ,I,,/ ,\\>, t - 
/ 

I" 
/ 

/ 
/ i.&,{Lc.< ~t -!,.t:~-ti$ " F O X  7 f183,4 









' SHEET OF 

BY DATE 

CHECK DATE 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT 

JOB NAME ?& V\I .CV~ ~ I D ' L C  b e t  A.,€&) cbL JOBNO. 3 1 D , 0 1 9  









' SHEET OF 

BY DATE 

CHECK DATE 

CLIENT Fc. (3 kt c_ 

,JOB NAME Q d D  Vj;tLC( 6-L( A ~d~ i~m,.t~ L:L.,) JOBNO. 310,01q 

c&cu,cf *sq ( ~ ~ ' ( c M P )  

EXAMPLE 
( 1 )  

0: 36 inches (3.0 f ee l )  

( I )  1 . a  5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

* D  i n  feet  

ENTRANCE 

A- L,, 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT RDMC 
JOB NAME 3flh V k ? b ?  A ~ f i c o t $ ; c , -  JOBNO. ?IIO*O)? 









S H E E T  OF 9 Entellusw BY DATE 
CHECK DATE 

CLIENT 'FcoM- 
JOB NAME \IJAQ& %W A iw~4i~.)k JOBNO. 310,L?(5 

L L & c ~  * 35 ( 3(0" CMPI 

EXAMPLE 
( 1  1 

0.36 inches (3.0 feet) 

(I) 1 .8  5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

'0 i n  feet 

BUREAU OF PUBLIC ROADS JAN. I963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLDMC 
JOB NAME 3& V d  ??UW! A illcb/~~ot$7~m JOBNO. 310.019 





Flow 







SHEET OF 

BY DATE . 
CHECK DATE 

CLIENT 'FL S)SL/2C 

JOB NAME PO-b V_rs~& 3~ A wAtccf-<c,?i\ JOB NO. 3 t O t c ) C j  

&k,y,d e 3(o ( IOA) [ c j ~ ~ ~ j ' e ~ ~ d  
CHART 8 

EXAMPLE 
400 5 ' '  2 '  BOX 0 = 75 CfS 

9/13 = 1 5 c f s / f t .  

H W  H W  
300 I n l e t  - 0 f ee t  

( I )  1.75 3.5 

(2) 1 . 9 0  3.8 

(3) 2 . 0 5  4. 1 

To use scale ( 2 )  or (3)  project 
horizontally to scale ( I ) ,  then 
use straight inclined line through 

, D and Q scoles, or reverse or  

BUREAU O f  PUBLIC ROADS JAN. 1963 

FOR BOX CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c O ~ C  

JOB NAME P ah V - C ~ C ~  %'LC n GL~ wdi cn L JOBNO. 310,017 





Total Associated Area to 
(:114-03=0.395 s.mi.=253 acres 
(This value is also shown on the 
Flow (:alculation Spreadsheet) 

(The area shaded flows towards Culverts 43 md 
therefore it is not included in Basin (11 14, and 
is subtracted and added into basin C39) 

P 0 P 
tJ 







SHEET OF 

BY DATE . 
CHECK DATE 

- 
CLIENT k ( DL{c 

JOBNAME ?& \/h &W A ~ ~ / t & c / ~ ~  JOB NO. 3 l0.C let 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER EPTH 
FOR BOX .LJLkL 

WITH INLET CON 
*%I. 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLDMC 
JOB NAME 3& V l u d ~  % A  i l ~ & / ~ a & ~ n ~  JOBNO. 310.017 











SHEET OF 

BY DATE 

CHECK DATE 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT Fc \2lk(c 

JOB NAME V U ~  U Q A ~  P % A (2: lr : f  ; ~ $ 3  c JOBNO. ?>lO80\? 

~ L Y S  *L~I I  ( ! : A )  ( 5 . ' ~ j q , + '  gc13) 

CHART 8 

400 5 ' "  2' B o d  = 7 5  C ~ S  

0 / B  = 1 5 c f s / f t .  

HW H W  
Inlet - D feet 

( 1 )  1.75 3.5 

( 2 )  1.90 3.8 

( 3 )  2.05 4. I 

TO use scale (2 )  or (3)  project 
horizontally to scole ( I ) ,  then 
use straight inclined line through 

, D and 0 scales, or reverse o r  

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 
BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCDMC 
JOB NAME 9 a h  Vw,Crr % A i h h f i ~ d i L , ~  JOBNO. 310,otCI 









SHEET OF ,@ Entellusw BY CHECK DATE 
DATE 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT 





Total Associated Area to 
C39-03=2.405 s.rni.=1539 acres 
Note: This area includes a small area from Basin C114 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

Split Flow occiurs here 

Area here is from Basin ( : 1 14 

0 2%- 
4 $ " b 

% 
PP 







BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCDMC 
JOB NAME V ~ Q  A i l e h / u 0 t - s i c ~  JOBNO. ?51Ol01C1 

(b EL. > 11~{3.\ ) 
rnd -tt 41-1c1-5) 

w ~ n  AQ- -Q+~  --- i ci- YN a'ac &I 









a (The hatched area is for the following culverts) 









- 

BY DATE 

CHECK - DATE 

CLIENT FCDW L 
/ 

JOB MAME . - .- . - . PALO IICPID t JOB NO. 

% " c r n ~  ( Y ~ P  i 

EXAMPLE 
( 1 )  

0 .  3 6  inches (3.0 f t e l )  

( I )  1 .8  5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

To use rcole (2) or (3) project 
horirontolly l o  scole (I), then 
use stroight inclined line through 
0 ond 0 rcoler, or revorre or  
illustrated. 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 

BUREAU OF PUBLIC ROAOS JAN. I963 





BHEET OF 

BY DATE 

CHECK DATE 

J O B N M  ~ L D  ~ W D E  JOB NO. 

C I / I ~ \ I P I ~  f j ~ / 1 , 8  $ Y ~ D  

CHART 8 

EXAMPLE 
400 5'1 2' Boa Q = 75 cfr 

Q/B = 15cfs/ft. 

300 Inlet HW 
D feet 

( I )  1.75 3.5 

(2) 1.90 3.8 

(3) 2.05 4.1 

WITH INLE 
BUREAU OF PUBLIC ROADS JAN. 1963 





Client Flood Control District of Maricopa County (FCDMC) 
Job Palo Verde Zone A floodplain delineation 

SHEET OF 
BY AMG DATE 0511 4/02 
CHECK DATE 

JOB NO. 310.019 

Split Flow Calculations 

Split Point Location: Towards Box Culvert 8' x 5' RCB 

Split Point ID: near C48-03 

Split Description Main flow- Flow east towards Box Culvert 8' x 5' RCB 
split flow Flow south to Culvert #46 (50" x 31" CMP Arch) 

Diversion path 1 
Description Flow east towards Box Culvert 8' x 5' RCB 
General Contour Slope ft 
Angle between contlsplit Degrees 

Estimated Slope = 0.0060 Wft 

Diversion Path 2 
Description Flow south to Culvert #46 (50" x 31" CMP Arch) 
General Contour Slope ft 
Angle between contlsplit Degrees 

Estimated Slope = 0.0060 Wft 



Split Flow Table 

Split Point Location: Towards Box Culvert 8' x 5' RCB 

Split Point ID: near C48-03 

Split Description Main flow- Flow east towards Box Culvert 8' x 5' RCB 
split flow Flow south to Culvert #46 (50" x 31" CMP Arch) 

Inflow 

Flow from upstream 198 
Flow remaining after div. 149 75% 

S = 0.006 S= 0.006 

Flow diverted at south div. 49 
Total Div. flow 49 25% 

Approx. 
Depth 

0.0 
0.6 
1 .O 
1.2 
1.5 
1.7 
1.9 
2.0 
2.2 
2.4 
2.5 
2.7 

Main flowpath Diverted flowpath 1 
width 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

Fow % 

25% 
25% 
25% 
25% 
25% 
25% 
25% 
25% 
25% 
25% 
25% 

n value 

0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 

Flow 

0.0 
4.4 
8.9 
13.3 
17.7 
22.2 
26.6 
31 .O 
35.5 
39.9 
44.3 
48.8 

width 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

Flow 

0.0 
13.6 
27.1 
40.7 
54.3 
67.8 
81.4 
95.0 
108.5 
122.1 
135.7 
149.2 

n value 

0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 

Fow % 

75% 
75% 
75% 
75% 
75% 
75% 
75% 
75% 
75% 
75% 
75% 



8HEET OF 

BY DATE 

CHECK DATE 

JOBNAME % L O  W R D C  JOB NO. 

BUREAU OF PUBLIC ROADS JAN. 1963 



CLIENT 

JOB NAME - 

SHEET OF 

BY DATE 

CHECK DATE 

*AOOITIONAL SIZES NOT DIMENSIONED ARE HEADWATER DEPTH FOR 
LISTED IN FABRICATOR'S CATALOG C. M. PIPE-ARCH CULVERTS 

BUREAU OF PUBLIC ROADS JAN 1963 WITH INLET CONTROL 





(The hatched area is for the following culverts) 







BUREAU OF PU0LlC ROAOS JAN. 1963 



SHEET OF 

BY DAlT 

CHECK DATE 

CLIENT FLDMC 
JOB NAME 3& V d  % A  - ~ ~ L L ~ U D L - ) ~ C ~  JOBNO. 310.019 

( ~ ~ ' x c i '  R3x C L S L ~ C F )  $b3mG%1 -u%* -9d 
- 





- Total Associated Area to 

Flow 









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u c  

JOB NAME ?& v d  A b k 4  &L JOBNO. 3101019 

r?= 0.065 
5=  dodns-trmm slope 3 [3,001p 
A = A r e a  04 c+h~nne \  ~ v - 0 ~ 5  s c c h - i d ~  e= (+-)q3, d h e t  P I S  t h  LU& p&lme-ter & Clflatqrlc] 









' SHEET OF 

BY DATE! 

CHECK DATE! 

JOB NAME pa&, \/JA.& %w A I2t.k~ n ~ c c h  I JOB NO. 3~0.0tq 

BUREAU OF PUBLIC ROAOS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F L O  U C  

JOB NAME & . % A b k (  di c f i ~  JOB NO. 31 01 o I 7 











SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FL n h [ ~  

JOB NAME Y Y M ( (  %u A ( , - L i ~ - c  JOBNO. / ~ ~ I C I , C : \ I ~ ~  

C G L C C X ; ! ~  * 5 1 L l l p  jp) 
/- 

CHART 8 
, > - \a .' / D' f;~ (- 45! 
J' 3 

400 5 ' " 2 ' 8 0 x  Q = 7 5 c f s  
0 / B  = 15cfs/ft. 

HW HW 
Inlet  - 0 fee t  

(1) 1.75 3.5 

(2) I  .90 3.8 

(3) 2.05 4. I 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCDMC 
JOB NAME VLQLQ &W A i2aLfi~iiL~fi JOBNO. 310.019 

p&JJ-ce& -& 5\ Ctco) 
,.. 

WN -iki&wg (d E L  -7 1 \ 1 1  ) 3- 8' 3  \of v (e ------ 





Total Associated Area to 
C 1 16-03=0.054 s.mi.=35 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

area 
Culv 

shad 
ert # 

is included 
Analysis) 







' SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FC (3lL4 C 

JOB NAME P6t.h \I-o-u(-c % 4 D&u & J%U JOBNO. ?llO,OI? 

&m * 52 (2 -~(Q"cMP)  

EXAMPLE 
( 1 )  

0.36 inches (3.0 f e e t )  

( I)  1.8 5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

"0 in  f e e t  

HEADWATER DEPTH * 

C. M. PIPE CULVERTS 

BUREAU OF PUBLIC ROADS JAN I963 

WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u C  

JOBNAME ?& v d  * u A  m d f i ~  JOBNO. 31010l'i 

dhwe -- 07  O . O b 5  
5 = doan  st ream' slope = P, b)* 
A 7 A r e a  of ~ h ~ n n e \  C ~ S S  scc4-1~1 
E= (-+lY5, d h m e  P IS w.ll;tt~~>f ~ V ' I I M C ~ C ~  &- C l f l ~ ~ v e I  





T o t a l  A::t:!x:iirtt;.il Area to 
:66-0-j=1-3.':142 :;.ir~i.=>;',122 ;tGi-t;:: ;t i  !Ll 

i :57-!):;=2.567 s,ir!i.=l643 nc;~;:: ; l i i i l .  

1 . - . ~ I - I - ! ! : := ! ) .  ,'~ 7 162 :;.11li.=lO4 ;!(:I-<::: 
, . .  For ;I T(jtii1 !>t l(ih(j!:I ;LLI-CS (\v!i.~!;!i. 1i1~1~1tJ.t::; ; 

~~n; i l l  ;I'~:;I fioi,l R i ~ ~ i i l  1 I. 6) 
(Tfii:: valut: is also xllowix ~n thc F ~ U W  
! lalcl-~l;!ti(jil ;:;r)rea!l:heet) 





+\the hydr&c c & d d i ~ s  .jh6uvrin +h spcPcleheef &r1+i- 
~ & ~ & * 5 3  , ~ ~ O C C  w ~ C # Q  C* o*e C l w  hum w e -  

im +u box *. 



SHEET OF 

BY DATE 

CHECK DATE 



SHEET OF ,@ Entellusw BY DATE 
CHECK DATE 

CLIENT FLDMC 
JOB NAME 3 A  V& 5 5 ~ ~  A I Z ~ C ~ ~ L U C ~ ~ L ~ N  JOBNO. 310.014 





(Split Flow occurs here at C106-03) 
I 

Total Associated Area to 
C8 1 -03=0.898 s.mi.=575 acres 
(This value is also shown on the 
Flow Calculation Spreadsheet) 







' SHEET OF ,@ Entellus- BY DATE 
CHECK DATE 

CLIENT FC D k ( ~  

JOB NAME ?& \j~cc& %p .A JOB NO. 31°, 13) 

*55 ~ I - L L I " ~ ~ ? )  
CHART 2 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u C  

NAME V & V 2d‘ru A k c t  di &.L JOBNO. 310,01Ci 

dhe/ue n= 0 . 0 b 5  
5 = dotun s4 I - e c ~ v n  slope = 0 , O O a  ' 
A : A r e a  & ~ h ~ n n e l  ~11355 scchdr?  e= 1+-)"3, dllerr P 15 3 weMcd p?*mc+er L& ~ h ~ l h l e l  









SHEET OF ,@ Entellusm B y  CHECK DATE 
DATE 

CLIENT FcT)W- 

JOB 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT Fcouc 
JOB NAME V& V d  ~ ' L Q  A b e ,  d L ~ L  JOBNO. 310,017 

dhere - .- n= O . O b 5  
5 = d o a n  s-t r e a m '  slope = 13,002 
A = A r e a  0-4 chcone\ C ~ Q C , ~  ~ c c h d o  
Q =  P, Yg,  dhextt P 1s +be wekktd 
(7) 









SHEET OF 

BY DATE 

CHECK DATE 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLOML-  
JOB NAME P A  V& - 1 . ~  r\ JOBNO. 3100\7 

& L G ~ ~ $  58 c1- 3b11 ebat")  
CHART 1 0 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCOuL 

- - .  d_h-me n= c.Ob5 
5 = d o ~ u n  s-t r e o m  slope = ~3,002 
A -. A r e a  d ~ h a n n e \  C ~ ~ S S  ~ e c % d r l  

&he*-e P I S  $ 4 ~  w&ad ~ & ~ R ? c + - c ~  & &djr?v)el 









' SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FC o)\/t( 

JOBNAME P L L ~  U& A Wfi&(:{-;,l- JOBNO. 310.Q\C? 

&i( (.,Y i . .  &,L k? 0 
(,\-v8'' CLAD) 

EXAMPLE 
( 1 )  

0 :  3 6  inches (3.0 feet) 

( I )  1 . 8  5.4 

(2) 2.1 6 .3  

(3) 2.2 6.6 

'D  i n  f e e t  

TO use scale 

HEADWATER DE \ 

C. M. PIPE CUL 
WITH INLET CONTROL 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O U C  

JOB NAME ?Cdh v d  *'U A k b  d l  fiL JOBNO. 310101q 

. \ ~ I \ n w e  0-= 0.0b5 
S =  d o ~ o n  5-t 510pe =0,00 f 
A A r e a  04 c\?cnne\ ~ 0 5 5  secrh'an 
P= (+1"3, d h u e  D 1s +(u weMCd pJ l r * l e t e r  3f ~ h ~ r i ~ e l  









SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FC nu c. 
JOB 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 

BUREAU OF PUBLIC ROADS JAN. I963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F C O u C  

JOB NAME ?& V-GVCQ ~JDIY A 'Lkb di JOB NO. 31 01 0 I Ci 



I 
vert ID 

60 and 61 

Culvert ID 

62 and 63 

HW 
( ft ) 

5 
7 

HW 
( ft 

7 
9 

I 

Culvert Type 1 
/ Elevation (ft) 

I I I 

48" CMP 
Chart 2 or 8 

H WID 

1.25 
1.75 

36" CMP 
Chart 2 or 8 

H WID 

2.33 
3.00 

1-48" CMP 
1-36" CMP 

Culvert Type 

1-36" CMP 
1-30" CMP 

1098 
1103 
1105 

Elevation (ft) 
1096 
1103 
1105 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

6 1 156 
80 21 0 

1 36" CMP 
Q-culvert 1 Chart 2 or 8 

(cfs) 

95 
130 

H WID 

1.666666667 
2.333333333 

1 I 
I 

I 
I 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

58 138 
66 161 

Q-culvert 
(cfs) 

80 
95 

I 

30" CMP 
Chart 2 or 8 

H WID 

2.8 
3.6 









' SHEET OF 

BY DATE 

CKECK DATE 

CLIENT ?coF\,kc 
JOB NAME P& U& &?u A bb,qia.; i Y JOBNO. 3100\? 

~J ,~ ,~LC. ,$  =tk b 2 (. I - 3&' c I.-1 P ) ",." 
I 

, \o ,f' 
Y\'~' 

EXAMPLE 

0 :  3 6  inches (3 .0  feet) 

( I )  1 . 8  5.4 

(2) 2.1 6.3 

(3) 2.2 6.6 

"D in feet 

To use scats (2) or (3 )  project 
horizontally to  scale ( I ) ,  then 
use straight inclined tine through 
0 and 0 scaler, or reverse as 
illustrated. 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

BUREAU OF PUBLIC ROADS JAN. 1963 

WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F ~ o u d  
JOB NAME ?& V W ~  ?6W A b b  4 1  c f i ~  JOBNO. 310,017 

-dhere n = 0.01o5 
5-  do~ons-trectv-n slope = 0,081. 
A Area 4 c h ~ n n e \  C ~ S S  s e c h d r ?  e= $)w3, v - i h ~ ~  P 13 WX "sM i3ejt"ne-fcr 3F c ~ G Q ~ ~ ~  C 









Entellus- 
' SHEET OF 

BY DATE 
v 

CHECK DATE 

CLIENT F C  DM(- 
- r 

- ? l " . P \ C P  '.-' '$;~i."(.~:-~t:f;/i~ JOB NAME ,b 7 1 L c,~f -  JOBNO. ~ I C , Q I ~ I  

EXAMPLE 

3 2.2 

To use scale (2) or ( 3 )  project 
horizantally t o  scale (I), then 
use straight inclined l ine through 
0 and 9 scales, or reverse as 

i l lustrated.  

1 L,, 

BUREAU OF PUBLIC ROAOS JAN 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCDMC 
JOB NAME 9 A  V 4  3 5 ~  A Uei//~cot~!i~,m JOBNO. 310~0tC) 



36" CMP 
Chart 2 or 8 

Total 
Q-culvert Q-culvert HW 

I 
vert ID 

48" CMP 1 

(cfs) (cfs) 

61 1 56 
80 210 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) . 
58 138 
66 161 

Culvert Type Chart 2 or 8 Q-culvert 

60 and 61 

Culvert ID 

62 and 63 

H WID 

1 25 
1.75 

36" CMP 
Chart 2 or 8 

HWID 

2.33 
3.00 

1-48" CMP 
1-36" CMP 

Culvert Type 

1-36" CMP 
1-30" CMP 

Elevat~on (ft) 
1098 
1103 
1105 

Elevation (ft) 
1096 
1103 
1105 

(ft) 

5 
7 

HW 
(ft) 

7 
9 

(cfs) 1 HWID 

95 
130 

1.666666667 
2.333333333 

I 

Q-culvert 
(cfs) 

80 

30" CMP 
Chart 2 or 8 

HWID 

2.8 
951 3.6 





Total Associated Area to 
DO 1 -03=12.92 s.mi.=8266 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

occurs here) 







t '-12 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c ~ ~ L  







SHEET OF 

BY DATE 

CHECK DATE 

CLIENT f c Q$L\ C 
.. 

e . P ;- - 
JOB NAME "'-* ,: I , $  , I , . <  B$ : e A - 1  ,, , ,-i .,.- JOBNO. 3\0<0iC1 

,,J,<,ycf *(Q%( Li. '  i' : ' 

CHART 1 0 



SHEET OF 

BY DA'JX 

CHECK DATE 

CLIENT F L  DM c 
JOB NAME ?A V u ( a  ?XW A I>&~TCGL~~~,W JOBNO. 310.0tCI 















SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FC ouc 
JOB NAME ?& ~,Lu-& < 9 % q  f? %h ( ~ k c . 4 ~ 7  JOB NO. 3 10, c lq 

U CHART 8 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT 

JOB NAME T & V.cC~L i  ~ ~ D ' L C  A 'iL2,Gi d i  L JOBNO. 310,017 

dhme n= O.Ob5 
S=do&ns - t r c i -~ fm  slope =0,001 
fi = A r eu  & c.\?cnne\ cr1353 ~ c c r h ' d ~  
G (-+lZ'3 , P 1s LU& pv+nne-tce.r A- chacqilel 





. - 
lert ID - 

67 and 68 

Culvert Type 

1-36" CMP 
1-42" CMP 

Top EL of Weir (East of Culvert 71) 1096.8 4.8 I .60 59 1.37 74 133 

Q-culvert 
(cfs) 

18.5 
26 

42" CMP 
Chart 2 
HWID 

0.57 
0.71 

Elevation (ft) 
1092 
1094 

1094.5 
1095 

1 36" CMP 
HW j Chart2 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

20.5 39 
30 56 

( f t )  

2 
2.5 

(Starting at this EL 1097 
look at Culverts 78 to 71) 

H WID 

0.67 
0.83 

3 

1.67 
2.00 
2.33 

351 0.86 1 .00 

1097 
1098 
1099 

40 75 

5 
6 
7 

60 
70 
80 

1.43 
1.71 
2.00 

79 139 
91 161 

103 183 



- I L C  HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

BUREAU OF PUBLIC ROADS JAN I963 
WITH INLET CONTROL 



SHEET OF 

BY DATE 

CHECK DATE 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT Fcouc 
JOB NAME ?& V . W ~  d &L JOBNO. 310~017 

\Alhere Y? = O . O b 5  
~ = d o ~ ~ n s - t r c @ \ / n  slope -0.0(3! 
A - Area o-C c h ~ n n e \  cbvs5 s c c h d o  e= c+)zi3, dhexe P 15 $-he W~ pzvlwe-ter ili-f c h ~  tq .~- ie l  











SHEET OF 

BY DATE 

CHECK DATE 
s3  

CLIENT FCOIUC , 
+? x?, 

JOB NAME ?,,S VJ,U(( 7~ J ~ Q ~ L L L L C ~  ..LL-. JOB NO. 3 '9 I 0'9 f ,' , L\ 
-& J)/ 

EXAMPLE 

0 . 3 6  Inches ( 3  0 f e e t )  
0.66 c f a  

(1) 1 . 8  5 4 

(2) 2 1  6 3  

( 3  2 2  6 6  , 

To use scale (2) or (3) prolsct  
h o r ~ z o n t a l l y  t o  scale ( I ) ,  then 
use s t r a ~ g h t  ~ n c l ~ n s d  l ~ n e  through 
0 and 0 scaler ,  or reverse 0s 
~ l l u s t r a t e d  

L , *  

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



' SHEET OF ,@ E I I ~ ~ ~ ~ u s ~  BY DATE 
CHECK DATE 

CLIENT F( auc 
3u.b U !  

T i  

JOB NAME &g -2. ;LC r-{ \&LA ,?. f !-a:$ r , .-- JOB NO. ' -  ., C,t.'- i 

BUREAU OF PUBLIC ROADS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FLDMC 

JOB NAME 3 A  V d  &W A I>leb/~~k-;fi~,- JOBNO. 310.01C1 





SHEET OF 

BY DATE 

CHECK DATE 

CLIENT FCO~JC 
JOB NAME 7 & uL4& bl~ d c JOBNO. 310.01q 





Total Associated Area to 
D042-03=0.174 s.mi.=l 1 1 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) - 







S H E E T  OF 9 EntdlusN BY DATE 
CHECK DATE 

CLIENT F? OMC 

JOB NAME PC& A ~d.fi.A ; JOBNO. 310~0\0\ 

ft l g  ( 1-30"~ M P? 

EXAMPLE 
( 1  1 

0: 3 6  inches (3.0 fee l )  

( I )  I .8 5.4 

(2) 2. I 6.3 

(3) 2.2 6.6 

* D  in feet  

,"-- ~ . ~ ! a 2 0 ~ 7 ' 4  

To use scale (2) or ( 3 )  project 
hor izontal ly  to  scale (I) ,  then 
use straight inclined line through 
0 and 0 scaler ,  or reverse as 
i l l us t ra ted .  

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 

BUREAU OF PUBLIC ROADS JAN. 1963 
WITH INLET CONTROL 



' SHEET OF 

BY DATE . 
CHECK DATE 

CLIENT PC ou c 
JOB NAME P A  ~ r r b  3 . ~  A P A  a ~ d )  u JOB NO. 3 I O ~ O  

-CHART a 

EXAMPLE 
400 5 "  2' Boa Q 7 7 5  cf5 

Q / B  = 1 5 ~ f . / f t .  

I n l e t  HW HW 0 feet  

( I )  1.75 3 . 5  

(2) 1.90 3.8 

(3) 2.05 4. I 

horizontally to sea! 
use straight incline 

, 0 and 0 scolas, of 
illustrated. 

FOR BOX CU 
WITH INLET 

BUREAU OF PUBLIC ROADS JAN. 1963 



I ne following shows flows going through the culvert, these are added together are specified elevations 
on the main spreadsheet. 

I I I I I I 1 

Culvert 
ID 

78 

I L 

Top EL of Weir 1096.8 2.7 
east of Culvert 71 and 1097 1 2.9 

I I I I I I i culvert 77 i 3-5' x 10' i QIB I Total I 

west of Culvert 70 1098 
1099 

I 

Culvert Type 1 

1.08 
1.16 

lpJ~o~ EL of Weir 

HW 
( ft 

1-30" CMP -- 

24.3 
27 

3.9 
4.9 

Culvert 
ID 

Elevation (ft) 
1094.1 

I 1 

Culvert Type / HW 1 Chart2 or8 1 Chart 8 / Q-culvert Q-culvert 
/ Elevation (ft) / (ft) / HWID 1 (cfslft) 1 (cfs) (cfs) 

1.9/ 0.76 14.8 14.8 

Chart 2 or 8 
HWID 

1 1096 

1.56 
1.96 

77 (20) 13-5' x 10' RCB I 1094.1 I 1 I i 

Top EL of Weir 1096.8 4.8 1.60 120 
east of Culvert 71 and 1097 1 5 1.67 122 
west of Culvert 70 I 098 1 6 2.00 140 

. -.-, 
Q-culvert Q-culvert 

(cfs) (cfs) 

37 
45 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

I 
,ulvert 

ID 
76 

14.50 
22.00 
32.00 

435 435 
660 660 
960 960 

2.9 / 0.58 

Culvert Type 

2-36" CMP 

Culvert 
ID 

75 
74 
73 
7 1 

I 

Top EL of Weir 1096.8 5.8 2.32 100 
easf of Culvert 71 and 1097 1 6 2.40 1 04 
west of Culvert 70 1098 1 7 2.80 112 

3.9 
4.9 

Culvert 
ID 

72 

0.78 
0.98 

Culvert Type 

1-30" CMP 
1-30" CMP 

I 

2-36" CMP 
Chart 2 or 8 

H WID Elevation (ft) 
1092 

Culvert Type 

2-30" CMP 

I 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

Culvert 76 
HW 
(ft ) 

Elevation (ft) 
1092 
1096 

Elevation (ft) 
1091 
1096 

6-30" CMP 
Chart 2 or 8 

H WID 

1.60 

Culverts 
HW 
(ft 

4 
2-30" CMP 1096.8 4.8 

Qculvert Q-culvert 
(cfs) (cfs) 

90 90 

HW 
(ft) 

5 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

228 228 
1.92 
2.00 
2.40 
2.80 

Chart 2 or 8 
H WID 

2.00 

270 270 
300 300 
312 312 
342 342H 

5 
6 
7 

2-30" CMP 1097 
1098 
1099 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c O ~ C  

JOB NAME ?& Vcn(b &?'U WI 4 1  fiL JOB NO. 31 0*01? 





Total Associated Area to 
D39-03=0.826 s.mi.=529 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(Split flow 







SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F c~ n,t c 

& %in( & JOB NAME Ptd?d I)& - JOB NO. 310, c!\q 

1 L ,,.- 
BUREAU OF PUBLIC ROAOS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



1 ne following shows flows going through the culvert, these are added together are specified elevations 
on the main s~readsheet. 

~ T O D  EL of Weir 

, 

---- 

eak of Culvert 71 and 
west of Culvert 70 

Culvert 
ID 

78 

I 

Top EL of Weir 1096.8 2.7 0.54 13.10 393 3931 
east of Culvert 71 and 1097 1 2.9 0.58 14.50 435 435 

Culvert Type 

1-30" CMP 

Culvert 
ID 

77 (20) 

west of Culvert 70 1098 3.9 0.78 22.00 660 6601 
1 1099 4.9 0.98 32.00 960 960 

Elevation (ft) 
1094.1 

Culvert Type 
1 Elevation (ft) 

3-5' x 10' RCB I 1094.1 
I 1096 

1 

1096 / 4 / 1.33 100 
Too EL of Weir 1096.8 4.8 1 1.60 120 

divert 
ID 

76 

east of Culvert 71 and 1097 / 5 1.67 122 
west of Culvert 70 1098 1 6 2.00 140 

Culvert 78 
HW 
(ft ) 

Culvert 77 
HW 
(ft) 

Culverts 6-30" CMP Total 
Culvert Culvert T v ~ e  HW Chart 2 or 8 Q-culvert Q-culvert 

Culvert Type 

I 
d B  I I - . - -  - 

ID 1 Elevation (ft) / i f  rn 

I I 

30" CMP 
Chart 2 or 8 

HWID 

3-5' x 10' 
Chart 2 or 8 

HWID 

I I 

74 1-30" CMP 1096 1 4 1.60 228 
73 2-30" CMP 1096.8 4.8 1.92 270 
71 2-30" CMP 1097 / 5 2.00 300 

I 098 1 6 2.40 312 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

1.91 0.38 

Elevation (ft) 

7.50 1 225 225 

I 

2-36" CMP 1 1092 1 

QIB 
Chart 8 
(cfslft) 

I 

Culvert 76 
HW 
(ft) 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

Culvert 
ID 

72 

I I I 

Top EL of Weir 1096.8 5.8 
east of Culvert 71 and 1097 1 6 

2-36" CMP 
Chart 2 or 8 

H WID 

Elevation (ft) 
1091 
1096 

Culvert Type 

2-30" CMP 

west of Culvert 70 1098 
1099 

I 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

2.32 
2.40 

HW 
(ft) 

5 
100 
104 

7 
8 

Chart 2 or 8 
H WID 

2.00 

2.80 
3.20 

Q-culvert Q-culvert 
(cfs) (cfs) 

90 90 

112 112 
124 124 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F-c 0 C 

JOB NAME q& V C K ~  ~ ' L P  d l  c b ~  JOBNO. 310,017 

Manoiilq'5 f b u  ( ~ 4  E L  2 I V Y ~ )  - -------- ----A -- C,(,&A-t Y 7 b  (2-?,/ (I,?) 

dbefre  n =  O.Ob5 
5 -  d o ~ u n s - t r e c l ~ m  slope = 0 2 0 0 2  
A - A recr o-F c\?cnne\ ckQc,s s c c h d n  
e= (+)Y3, & \ 1 7 e x e  P is t ? l ~ e  I A J & ~  p?tmc+e.r a-4 chcc *?vie\ 





Total Associated Area to 
D99-03=0.029 s.mi.=19 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) - 









I I Culvert 78 i 30" CMP 1 Total I 

on the main spreadsheet. 1 1 
I 

I 1096 / 1.91 0.76 / 14.8 
TOD EL of Weir 1 096.8 2.7 / 1.08 / 24.3 

Culvert I Culvert Type 

ID / 

7 east of Culvert 71 and 1097 / 2.9 1 1.161 27 

i 

west of Culvert 70 1098 3.9 1.56 37 
1099 4.9 1.96 45 

i 

78 1 1-30" CMP i 1094.1 
Elevation (ft) 

I 
< .  

ID i i Elevation (ft) I (ft) 1 HWID 1 (cfslft) i (cfs) (cfs) I 

I 

1 
culvert 1 culvert T v ~ e  

HW 
(ft 

east of Culvert 71 and 1097 / 2.9 1 0.58 14.501 435 
west of Culvert 70 1098 1 3.9 1 0.78 22.001 660 660 

Q-culvert Q-culvert 
(cfs) (cfs) 

Chart 2 or 8 
HWID 

Culvert 77 
HW 

77 (20) 3-5' x 10' RCB 1 1094.1 / 

J 

I I 

3-5' x 10' / QIB 1 Total 
Chart 2 or 8 / Chart 8 i Q-culvert Q-culvert 

1 
1096 1 1.91 0.38 1 7.50 1 225 2251 

TOD EL of Weir 1096.8 2.71 0.541 13.101 393 393 

I , 
,cllvert 

ID 
76 

I I 

Top EL of Weir 1096.8 4.8 
east of Culvert 71 and 1097 / 5 

Culvert Type 

2-36" CMP 

west of Culvert 70 1098 
1099 

1.60 
1.67 

I 

Culvert 1 Culvert Type 
ID 

Elevation (ft) 
1092 
1096 

120 
122 

6 
7 

Culverts 

74 
73 
71 

I I I 

1096 1 5 2.00 90 
Top EL of Weir 1096.8 5.8 2.32 100 - 
east of Culvert 71 and 1097 1 6 2.40 104 
west of Culvert 70 1098 1 7 2.80 112 

Elevation (ft) 

Culvert 
ID 

72 

Culvert 76 
HW 
( ft ) 

4 

2.00 
2.33 

6-30" CMP 

140 140 
160 160 

Total 
HW 
(ft) 

1-30" CMP 1096 1 4 
2-30" CMP 1096.8 4.8 

Culvert Type 

2-30" CMP 

2-36" CMP 
Chart 2 or 8 

HWID 

1.33 

I 

Chart 2 or 8 ( Q-culvert Q-culvert 
HWID I (cfs) fcfs) F l  

1.60 
I .92 
2.00 
2.40 
2.80 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

100 100 

228 
270 
300 
312 
342 

5 
6 
7 

2-30" CMP 

Elevation (ft) 
1091 

1097 
1098 
1099 

Culvert 72 
HW 
(ft) 

2-30" CMP 
Chart 2 or 8 

H WID 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F ~ o h ( c  

JOB NAME ? 0 x v  %'LC A bkt  d l  &L JOBNO. 310,017 

n 
dhc/ue n= O . O b 5  

5 = do~ur? s+rpc.clirn slope =~.002 
A 7 A cta cl-f c h ~ n n e l  ckTl-55 ~ C c % d r ?  

&hex= P 15 t+u LU& ~ ~ ~ w c ~ c ~  (3-f ~hqtqviei 





Flow 









[~- . lverts  78 to 71 I 
I 

I 
I 

The following shows flows going through the culvert, these are added together are specified elevations 

Culvert 78 
HW 
(ft) 

1.9 

Elevation (ft) 
1094.1 

1096 

on the main spreadsheet. 

Culvert 1 Culvert Type 
ID 

78 

30" CMP 
Chart 2 or 8 

H WID 

0.76 
1-30" CMP 

Top EL of Weir 1096.8 2.7 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

14.8 14.8 
1.08 
1 . I6  
1.56 
1.96 

3-5' x 10' 
Chart 2 or 8 

HWID 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

2.9 
3.9 
4.9 

Culvert 77 

24.3 24.3 
27 27 
37 37 
45 45 

QIB 
Chart 8 
(cfslft) 

1 HW 
Elevation(ft)) (ft) 

1094.1 1 
1096 1 1.9 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) , 

225 225 
393 393 
435 435 
660 660 
960 960 

Culvert 1 Culvert Type 

0.38 
0.54 
0.58 
0.78 
0.98 

ID 
77 (20) 1 

7.50 
13.10 
14.50 
22.00 
32.00 

3-5' x 10' RCB 

2-36" CMP 
Chart 2 or 8 

H WID 

1.33 
1.60 
1.67 
2.00 
2.33 

6-30" CMP 
Chart 2 or 8 

HWID 

1.60 
1.92 
2.00 
2.40 
2.80 

2-30" CMP 
Chart 2 or 8 

H WID 

2.00 
2.32 
2.40 
2.80 
3.20 

Top EL of Weir 1 096.8 2.7 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

100 100 
120 120 
122 122 
140 140 
160 160 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

228 228 
270 270 
300 300 
312 31 2 
342 342 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

90 90 
100 100 
104 I 04 
112 112 
124 124 

2.9 
3.9 
4.9 

Culvert 76 
HW 
(ft) 

4 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

Elevation (ft) - 
1092 
1096 

- 
,ulvert 

ID 
P 

76 

Top EL of Weir 1096.8 4.8 

Culvert Type 

2-36" CMP 

5 
6 
7 

Culverts 
HW 
(fi) 

4 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

Elevation (ft) 
1092 
1096 

73 
7 1 

Culvert 
ID 

72 

Culvert 
ID 

75 
74 

Culvert Type 

1-30" CMP 
1-30" CMP 
2-30" CMP 1096.8 4.8 

Top EL of Weir 1096.8 5.8 

5 
6 
7 

Culvert 72 
HW 
(ft) 

5 

2-30" CMP 

Culvert Type 

2-30" CMP 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

1097 
1098 
1099 

Elevation (ft) 
1091 
1096 

6 
7 
8 
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CHECK DATE 

CLIENT FCouC 
JOB NAME ?& V \ / G V ~  ~ o ' U  A k t ,  d l  (DL JOBNO. 310~0l~i 

dbere n= O . O b 5  
S = d o & n s l r c c l k n  slope = 6,002 
A - A r e a  cz-f c\?Gnne\ cl~sc, ~ ~ c - k i d m  

L~)LWXC Q 1s t h  w& +J~MC+C'.T C)-j c h ~ i + ? ~ ~ c - l  





Total Associated Area to 
D33-03=0.146 s.mi.=266 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 







SHEET OF 

BY DATE 

CHECK DATE 

1 L,, 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



k h e  followiia shows flows aoina th!ouah the culvLrt. these are Added toaethir are soeci!ied elevations 1 
on the main spreadsheet. 

1096 1 1.9 
TOD EL of Weir 1096.8 2.7 1.08 / 24.3 

1 

Culvert78 I 30"CMP i Total I 
Culvert 1 Culvert Type 

ID I 

Culvert 77 1 3-5' x 10' 1 Q/B Total 
Culvert Culvert Type HW / Chart 2 or 8 / Chart 8 Q-culvert Q-culvert 

ID Elevation (ft) 

HW 
Elevation (ft) 1 (ft) 

1 1 

1 1096 / 1.9 0.38 7.50 225 2251 
TOD EL of Weir 1096.8 2.7 0.54 13.10 393 393 

1 

Chart 2 or 8 1 Q-culvert Q-culvert 
HWlD I (cfsl (cfsl 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

east of Culvert 71 and 
west of Culvert 70 

1 . I6 
1.56 
1.96 

2.9 
3.9 
4.9 

27 
37 
45 

C 
vulvert 

ID 
76 

17 west of Culvert 70 1098 6 2.00 140 
1099 7 2.33 160 

1096 / 4 
Top EL of Weir 1096.8 4.8 
east of Culvert 71 and 1097 1 5 

I I I t I I 

I Culverts 1 6-30" CMP 1 
I 

Total I 

Culvert Type 

2-36" CMP 
1.33 
1.60 
1.67 

Elevation (ft) 
1092 

100 100 
120 120 
122 122 

Culvert 
1 D 

75 
74 
73 

Culvert 76 
HW 
(ft ) 

Culvert Type 

1-30" CMP 

71 

I 

Top EL of Weir 1096.8 5.8 2.32 100 
east of Culvert 71 and 1097 1 6 2.40 104 
west of Culvert 70 1098 / 7 2.80 112 

1-30" CMP 1096 1 4 
2-30" CMP 1096.8 4.8 

Culvert 
ID 

72 

2-36" CMP 
Chart 2 or 8 

H WID 

Elevation (ft) 
1092 

I 
Total 

Q-culvert Q-culvert 
(cfs) (cfs) 

1.60 
1.92 

2-30" CMP 

Culvert Type 

2-30" CMP 

HW 
(ft) 

228 
270 

2.00 
2.40 
2.80 

300 
312 
342 

1097 
1098 
1099 

Elevation (ft) 
1091 

Chart 2 or 8 
H WID 

5 
6 
7 

- - 

Q-culvert Q-culvert 
(cfs) (cfs) 

Culvert 72 
HW 
(ft) 

2-30" CMP 
Chart 2 or 8 

H WID 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 
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- 
i i 30" CMP I Total 

Culvert ID i Culvert Type 1 I HW I Chart 2 i Q-culvert Q-culvert 
, I Elevation (ft)1 (ft) HWID (cfs) (cfs) 

71 12-30" CMP ~ 1092 ' 
45 90 
5 1 102 

, 1 1097' 
1 1098 
1 1 1099 / 7 1 2.80 1 58 116 
! 1 1100i 8 :  3.20 j 63 126 ~ ~ I 

5 i 2.00 
6 ~ 2.40 
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BY DATE 

CHECK DATE 

1 '-12 

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



The following shows flows going thrbugh the culvkrt, these are Added together are specihed elevations 
on the main s~readsheet. 

1 

Culvert / Culvert Type 
ID 

I Culvert i Culvert T v ~ e  HW / Chart 2 or 8 i Chart 8 i Q-culvert Q-culvert 1 

1 

1096 / 1.9 
Top EL of Weir 1096.8 2.7 
east of Culvert 71 and 1097 / 2.9 

78 I 1-30" CMP I 1094.1 I 
Elevation (ft) 

I 
1 

Top EL of Weir 1096.8 2.7 / 0.54 / 13.10 393 
east of Culvert 71 and 1097 1 2.9 / 0.58 1 14.50 435 435 

0.76 
1.08 
1 . I6 

4 n I I 

ID j 1 Elevation (ft) 1 (ft) 1 HWID 
77 (20) I 3-5' x 10' RCB 1 1094.1 i ~ 

Culvert 78 
HW 
(ft) 

14.8 
24.3 

27 
west of Culvert 70 1098 1 3.9 I 1.56 

- . - -  - ~ -. . - - 

(cfslft) 1 (cfs) (cfs) , 

I 

I I I I 1 I I 

I I Culvert 76 / 2-36" CMP 1 Total I 1 

37 

30" CMP 
Chart 2 or 8 

H WID 

west of Culvert 70 1098 
1099 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

0.78 
0.98 

3.9 
4.9 

I 

bulvert / Culvert Type 
ID 

J 1096 / 4 
TOD EL of Weir 1096.8 4.8 

22.00 
32.00 

Elevation fft) 

l east of Culvert 71 and 1097 1 5 
west of Culvert 70 1098 1 6 

660 660 
960 960 

1.33 
1.60 

Culvert 
ID 

75 
74 
73 
71 

HW 
(ft) 

100 
120 

1.67 
2.00 

Culvert 
ID 

72 

122 
140 

Culvert Type 

1-30" CMP 
1-30" CMP 

Chart 2 or 8 
H WID 

Culvert Type 

2-30" CMP 

I I I 

Top EL of Weir 1096.8 5.8 

Q-culvert Q-culvert 
fcfs) (cfsl 

Elevation (ft) 
1092 
1096 

2.32 
2.40 
2.80 
3.20 

east of Culvert 71 and 1097 
west of Culvert 70 1098 

1099 

Elevation (ft) 
1091 
1096 

100 100 
1 04 104 
112 112 
124 124 

6 
7 
8 

Culverts 
HW 
(ft) 

4 
2-30" CMP 1096.8 4.8 1.92 

2.00 
2.40 

2-30" CMP 

Culvert 72 
HW 
( f i )  

5 

270 270 
300 300 
312 31 2 

6-30" CMP 
Chart 2 or 8 

HWID 

1.60 

1097 / 5 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

228 228 

1098 1 6 

2-30" CMP 
Chart 2 or 8 

H WID 

2.00 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

90 90 
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Total Associated Area to 
D l  02-03=0.054 s.mi.=34.56 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(The shaded area is included with the 
analysis of Culverts 80 and 8 1) 
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i 
,I 

/ 

Total Associated Area to / D45-03=9.87'7 s.rni.=632 1 acres ' (This value is also shown on the 
Calculation Spreadsheet) 

(The shaded area is included from Basin C 102) 

0 
% 

(P 

'3 
% 
% 
5 

- Flow 
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HEADWATER DEPTH 
FOR BOX CULVERTS 
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BUREAU OF PUBLIC ROAOS JAN. 1963 



SHEET OF 

BY DATE 

CHECK DATE 

CLIENT F'ouc 
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BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 



- 
Culvert ID 

80 and 
81(21) 

Total 
Q-culvert Q-culvert 

(cfs) (cfs) 

I I 30" CMP I 7 ' x l O ' R C B  Q/B 

0.97, 51.00 2040 2152 
2520 

1098 / 8.8 3.52 I 132 1.26 70.001 2800 2932 
3340 

i 1100 10.8 4.32 I 150, 1.54 88.00 3520 3670 
1101 11.8 4.72 1601 1.69 ( 95.00 3800 3960 

1 1102 12.8 5.121 168 1 1.831 100.00 4000 41 68 
1103 13.8 5.52 180 1 1.971 106.00 4240 4420 

1 103.5 1 14.3 

Chart 2 or 8 1 Q-culvert , Chart 2 or 8 : Chart 8 
HW/D 1 (cfs) HWID 1 (cfslft) 

Culvert Type 1 1 HW 

I I I 

1.52 1 72 1 0.54 22.001 880 952 
1.92 1 90 I 0.691 33.00; 1320 1410 
2.32 100 0.83 41.001 1640 1740 

I Elevation (ft) 

5.72 ~ 1821 2.04; 110.00 

(ft) 

3.8 
4.8 

2-30" CMP I 1089.2 

4400 4582 

I 1095 1 5.8 

4-7'xIO'RCB 

4520 4704 
4760 4946 

1 1103.61 14.41 5.76 1 184 I 2.06 113.00 
1 1104; 14.81 5.92 186 2.11 119.00 

1093 

1 

1094 

I I I 
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2-10 EL= 
df+ L, = T O + $ +  1, Lz 

A 4' _- 
E L z =  I \ I O ' I  -- .I 

ZHI Zz= 22 
EL, -- \ \ \ O  I//\\\\ ////\\\////\\\\///I \\\\/////\\\V/r. 

/ 
/-- 

/ 

/-- 

/-- 

/--- 
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Total Associated Area to 
D60-03=0.234 s.mi.=150 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(The shaded area is included in the 
analysis of Culvert #83) 
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BY DATE 

CHECK DATE 

CLIENT FC r>u C 

JOB NAME U d c  A P A n t ~ d  l b e  JOB NO. 310,01r 

U c t d - ~ i , i C  # $33 ( 2 -b 'x  ,* ' I;, ~j 
CHART 8 

EXAMPLE 
400 5 ' '  2' B o x  0 = 7 5  c f s  

Q / B  = 1 5 c f s / f t .  

I n l e t  HW HW 
0 f e e t  

( I )  1.75 3 . 5  

(2) 1 . 9 0  3 . 8  

( 3 )  2.05 4. 1 

To use scale (2 )  or (3) project 
horizontally to scale ( I ) ,  then 
use straight inclined line through 

, o ond 0 rcoles,  or reverse as 
i l lustrated.  

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 
BUREAU OF PUBLIC ROADS JAN. 1963 
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S H E E T  OF 

BY DATE 

CHECK DATE 

CLIENT FC O ~ C  

JOB NAME p& L ~ G  3 % ~  A 0d.A iu.&di .I.. JOB NO. ~ I O . C \ ?  

(30K CiLiki_~.,t [ 2 - 9 ' ~ , 0 " )  

CHART 8 
(,& ( 4  p &< 5 c.:..:.i " " ) 

( 1 )  (2 )  (3) 
EXAMPLE 

400 5'"  2' 801 0 = 7 5  c f s  
0/8 = 1 5 c f s / f t .  

I n l e t  
HW 

D f e e t  

( I )  1.75 3 . 5  

(2) I  .90 3 . 8  

(3) 2 . 0 5  4. 1 

To use scale ( 2 )  or (3) project 
horizontally to scale ( I ) ,  then 
use stroiqhl inclined line throuqh 

, 0 and 0 scales, or reverse or  
illustrated. 

HEADWATER DEPTH 
FOR BOX CULVERTS 

WITH INLET CONTROL 
BUREAU OF PUBLIC ROADS JAN. 1963 
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Total Associated Area to 
D63-03=0.07 s.mi.=44.8 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(The shaded area is included with the 
Culvert #88 Analylsis) 
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Weir A n o i y s i ~  (a* EL 7 1 
U 

- -  - -, - -. - -,-. ----. +--- - 
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1 L 1 2  

BUREAU OF PUBLIC ROADS JAN. 1963 

HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 







Total Associated Area to 
D69-03=4.00 1 s.mi.=256 1 acres 
This area includes a small area fi-om 
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1 1 d a  & > l ~  A JOB NAME -?A .. ' / L  ~~ .ccc {  -, i L JOBNO. 310 015 

& -trE-a(z.'7i : 
CHART 8 (5-5'~ I ~3'  CLC t\ 

eUREAU OF PUBLIC ROADS JAN. I963 

HEADWATER' DEPTH L FOR BOX CUL ERTS 
WITH INLET C O ~ ? R O L  
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Total Associated Area to 
D105-03=0.325 s.mi.=208 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(The shaded area is included with the 
Culvert #90 Analysis) 
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CHECK DATE 

CLIENT F L O W  

JOB NAME ? d0 VCV'~! 7 J l ' r 7 ~  A b L {  ,?&) & JOBNO. 310,017 

dbme n= 0.0lo5 
5-  do~ons-tr~av-n slope ==-0.00 1 
A -. Area & c h ~ n n e l  cmss 5~cftidr-i 
e= $-)z'3, vihere P 13 t h  weMcd pe$rne+cr- A chcl C 
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Total Associated Area to 
D75-03=0.3 83 s.mi.=245 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 







,@ Entellus- 
S H E E T  OF 

BY DATE 

CHECK DATE 

CLIENT FZJJUC 

JOB NAME Q& & f \ ~  pbf/c,, .j JOBNO 310.017 

BUREAU OF PUBLIC ROADS JAN. 1963 

CHART 8 10' QC e) 
- 12 

HEADWATER DEPTH \..& 

FOR BOX CULVERTS %oG 
WITH INLET CONTROL 4 Qs 

- I 1  

- 10 

- 9 

-- 8 

- 600 ( 1 )  (2 )  (3) 
- 500 - 9 

- 8 
- 7 

- 6 

- 5 

- 4 - 

- 3 

EXAMPLE 
- 400 5'' 2' B o x  0 = 7 5  c f s  

O / B  = I 5  c f s / f t .  

HW H W  
I n l e t  - - 300 0 f e e t  

( I )  1.75 3 . 5  

(2) 1.90 3.8 
200 

- 

- 
- 3 
- 
- 

- 7 

- 10 
- 

- 8 
- 7 

- 6 

- 5 

- 4 

- 3 

- 8 
- 7 

- 6 

- 5 
- 

- 4 - 
(3) 2 . 0 5  4. 1 

- 
- 
- 

W 
W 
LL 

X - 
0 
m 
LL 
0 

t- - 3  
I 

w 
I 

- 1 

(3) 0. (extensions 
of r ides)  ',. 

- 2 
'1, 

- - To use scale ( 2 )  or (3) project 
horizontally to scale ( I ) ,  then 
use straight inclined line through 

I 
0 and 0 scales, or reverse as - 
i l lustrated. - 

- .8 
- 

- -6 

- .5 

- 5 

- 

'\\\ 

'\\ - .4 \,- 

- .30 

- .5 

\., 
- .4,\\,, 

- .35 

- ,\., 
\\ - .5 \ 

- .4 

- .35 
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Total Associated Area to 
I) 105-03=0.325 s.mi.=208 acres 
(This value is also shown on the Flow 
Calculation Spreadsheet) 

(The shaded area is included with the 
Culvert #90 Analysis) 
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E.3 Hydraulic Parameters Summary 

Appendix E-4 





1 

SOURCE 

T2N-R7W-S19W 

T2N-R7W-S20E 

T2N-R7W-S20 W 

T2N-R8W-SO1 

Page 

N-VALUE 

CROSS SECTION # 

75 1 
756 
76 1 
766 
77 1 
776 
78 1 
786 
79 1 
796 
80 1 
806 
81 1 
8 16 
82 1 
826 
83 1 
836 
84 1 
846 

755 
760 
765 
770 
780 
785 

755 
765 
775 
785 
795 
805 
815 
825 
835 
845 
855 
865 
875 
885 
895 

755 
760 
765 
770 
775 
780 
785 
790 

LEFT BANK 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

AREA 

Q (cfs) 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
3 90 
390 
390 
390 

13450 
13450 
13450 
13260 
13260 
13260 

4580 
4580 
4580 
4580 
4580 
4580 
4580 
4580 
4580 
4580 
4580 
4580 
7460 
7460 
7230 

6880 
6880 
6880 
6880 
6880 
6480 
6480 
6480 

MIDDLE 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

A 

SLOPE 

0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 
0.0125 

0.0112 
0.0112 
0.0112 
0.0112 
0.0112 
0.0112 

0.0116 
0.0116 
0.01 16 
0.0116 
0.0116 
0.0116 
0.0116 
0.0116 
0.0116 
0.0116 
0.0116 
0.0116 
0.01 16 
0.0116 
0.01 16 

0.0124 
0.0124 
0.0124 
0.0106 
0.0106 
0.0106 
0.0106 
0.0106 

RIGHT BANK 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 



AREA A Page 2 

I I I I I I N-VALUE 

I CROSS SECTION # 1 Q (cfs) ( SLOPE 1 LEFT RANK MIDDLE RIGHT BANK 
SOURCE 



AREA A Page 3 

N-VALUE 

LEFT BANK MIDDLE RIGHT BANK SOURCE 
CROSS SECTION # Q (cfs) SLOPE 



AREA A Page 4 

I I I I I I N-VALUE 

I SOURCE 
CROSS SECTION I / Q (cfs) / SLOPE / LEFT BANK MIDDLE RIGHT BANK I 



SOURCE 

T3N-R7W-S31S 

5 

CROSS SECTION # 

776 
778 
780 
782 
784 
786 
788 
790 
792 
794 
796 
798 
800 
802 
804 
806 
808 
810 
812 
814 
816 
818 
820 
822 
824 
826 
828 
830 
832 
834 
836 
83 8 
840 
842 
844 
846 

755 
760 
765 
775 
785 
795 
805 
815 
825 
835 
845 
855 
865 
875 

Page 

N-VALUE 

LEFT BANK 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

AREA 

Q (cfs) 

4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
4750 
3400 
3400 
3400 
3400 
3400 
3400 
3400 
3400 
3400 
3400 
810 
810 
8 10 
810 
810 
810 
810 
810 
810 

7000 
7000 
6390 
6390 
6390 
5720 
5160 
5160 
5160 
5160 
5160 
5160 
7180 
7180 

A 

SLOPE 

0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0173 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.0153 
0.058 
0.058 

0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.01 1 
0.0117 
0.0117 
0.0117 
0.0117 
0.0117 
0.0117 
0.0117 

MIDDLE 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

RIGHT BANK 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 





AREA A Page 7 

I I I I I I N-VALUE 



SOURCE 

T3N-RSW-SOSW 

8 

CROSS SECTION # 

838 
84 1 
844 
847 
850 
859 
8 62 
865 
868 
87 1 
874 
880 
883 
886 
889 
8 92 
895 
898 
90 1 
904 
907 
910 
913 
916 
919 
922 
925 
928 
93 1 
934 
937 
940 
943 

760 
765 
770 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 

Page 

N-VALUE 

LEFT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

AREA 

Q (efs) 

2330 
2330 
2330 
2330 
2330 
1670 
1670 
1670 
1670 
1670 
1670 
1600 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
1330 
650 
650 
650 
650 
650 
650 
650 
650 

1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 

A 

SLOPE 

0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 
0.0276 

0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 

MIDDLE 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

NGHT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
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I I I I I I N-VALUE 

SOURCE I CROSS SECTION I Q (CL) 1 SLOPE /LEFT B*YK MIDDLE RIGHT BANK I 



10 

nooDING 
SOURCE 

T3N-R8W-S12 

T3N-R8W-S13E 

T3N-RSW-S13S 

T3N-R8W-S13W 

Page 

N-VALUE 

CROSS SECTION # 

845 
850 
855 
860 
865 
870 
875 
880 
885 
890 

770 
780 
790 
800 
810 
820 
830 
850 

760 
770 
780 
790 
800 
810 
815 
820 
830 
840 
850 
860 
870 
880 

765 
770 
775 
780 
785 
790 
800 
805 
810 
815 
820 
825 
830 
835 

780 5 
790 

LEFT BANK 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.048 
0.048 
0.048 
0.048 
0.048 

0.032 
0.032 

AREA 

Q (efs) 

1050 
1050 
1050 
1050 
1050 
1050 
1050 
1050 
1050 
2290 

490 
490 
490 
490 
490 
490 
490 
490 

1560 
1560 
1560 
1560 
1560 
1560 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 

1320 
1260 
1260 
1260 
1260 
1260 
1260 
770 
770 
770 
770 
770 
770 
770 

860 
5860 

MIDDLE 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.092 
0.092 
0.092 
0.092 
0.092 

0.07 
0.07 

A 

SLOPE 

0.0219 
0.0219 
0.0219 
0.0219 
0.0219 
0.0219 
0.0219 
0.0219 
0.0219 
0.0219 

0.0149 
0.0149 
0.0149 
0.0149 
0.0149 
0.0149 
0.0149 
0.0149 

0.0158 
0.0158 
0.0158 
0.0158 
0.0158 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0208 
0.0212 
0.0212 
0.0212 

0.0117 
0.0117 
0.0149 
0.0149 
0.0149 
0.0149 
0.0149 
0.0156 
0.0156 
0.0156 
0.0156 
0.0156 
0.0156 
0.0156 

0.01 17 
0.0117 

RTGHT BANK 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.048 
0.048 
0.048 
0.048 
0.048 

0.032 
0.032 



11 AREA A 

SOURCE 

T4N-R8W-S28E 

Page 

N-VALUE 

LEFT BANK 

0.032 
0.032 
0.032 
0.044 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 

ppppp 

0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

CROSS SECTION # 

800 
820 
830 
840 

760 
770 
780 
790 
800 
810 
820 
830 
840 

MIDDLE 

0.07 
0.07 
0.07 
0.0782 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 
0.092 
0.092 
0.092 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.0183 
0.0183 

0.0171 
0.0171 
0.0171 
0.0171 
0.0171 
0.0171 
0.0171 
0.0171 
0.0171 

0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0238 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 

Q (cfs) 

5860 
4300 
4300 
4060 

1090 
1090 
1090 
1090 
1090 
1090 
1090 
1090 
1090 

RIGHT BANK 

0.032 
0.032 
0.032 
0.044 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

T4N-R8W-S28W 

T4N-R8W-S29E 

SLOPE 

0.0117 
0.01 17 
0.0117 
0.0219 

0.0183 
0.0183 
0.0183 
0.0183 
0.0183 
0.0183 
0.0183 
0.0183 
0.0183 

850 
860 

770 
780 
790 
800 
810 
820 
830 
840 
850 

765 
770 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
8 60 
865 
870 
875 
880 
885 

1090 
1020 

870 
870 
870 
870 
870 
870 
870 
870 
870 

1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
1380 
620 
620 
620 
620 
620 
620 
620 



12 

SOURCE 

T4N-R8W-S29W 

T4N-R8W-S3 1 E 

T4N-R8W-S31N 

T4N-RS W-S3 1 S 

Page 

N-VALUE 

CROSS SECTION # 

890 
895 
900 
905 
910 
915 
920 
925 
930 

760 
770 
780 
790 
800 
810 
820 
830 
840 

755 
760 
765 
770 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 

760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 

780 
790 
800 

LEFT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.044 
0.044 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 

AREA 

Q (efs) 

620 
620 
620 
620 
620 
620 
620 
620 
620 

410 
410 
410 
410 
410 
410 
410 
410 
410 

1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
720 

2590 
570 
570 
570 
570 
570 
570 
570 
570 
570 
570 

620 
620 
620 

MIDDLE 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.0782 
0.0782 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.092 
0.092 

A 

SLOPE 

0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 
0.0426 

0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 

0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.0 15 
0.015 
0.015 
0.015 
0.0 15 
0.015 
0.0395 
0.0395 
0.0395 
0.0395 

0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 
0.0179 

0.0167 
0.0167 
0.0167 

HGHT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.044 
0.044 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
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SOURCE 

T4N-R8W-S31 W 

T4N-R8W-S33 

T4N-R8W-S35E 

Page 

N-VALUE 

CROSS SECTION # 

810 
820 
830 
840 
850 

765 
770 
775 
780 
785 
790 
795 
800 
805 
810 
8 15 
820 
825 
830 
835 
840 
845 
850 
855 
8 60 

765 
775 
785 
795 
805 
815 
825 
835 
845 
855 
865 

760 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 

LEFT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 

AREA 

Q (efs) 

620 
620 
620 
620 
620 

2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
1610 
1610 
1610 
1610 
1150 
1150 
1150 
1150 
1150 
1150 
1150 
1150 

1370 
1370 
1370 
1370 
1370 
1370 
1370 
1370 
1370 
1370 
1370 

2790 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 

MIDDLE 

0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.092 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 
0.092 
0.092 
0.092 

0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.0782 
0.092 

A 

SLOPE 

0.0167 
0.0167 
0.0167 
0.0167 
0.0167 

0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 
0.0182 

0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 
0.0218 

0.0212 
0.0212 
0.0212 
0.0212 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0267 
0.0301 
0.0301 

RIGHT BANK 

0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.048 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.044 
0.048 



14 

SOURCE 

T4N-R8 W-S35N 

T4N-R8W-S35W 

Page 

N-VALUE 

LEFT BANK MIDDLE MGHT BANK CROSS SECTION # 

835 
840 
845 
850 
855 
860 
865 
870 
875 
880 

755 
760 
765 
775 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
860 
865 
8 70 
875 
880 
885 

770 
780 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 

AREA A 

0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.0782 
0.0782 
0.0782 
0.0782 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 
0.092 

0.0782 
0.0782 

Q (efs) 

1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 
1640 

2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
2290 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 
1660 

200 
200 

0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 
0.044 
0.044 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 
0.048 

0.044 
0.044 

SLOPE 

0.0301 
0.0301 
0.0301 
0.0301 
0.0301 
0.0301 
0.0301 
0.0301 
0.0301 
0.0301 

0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0271 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 
0.0253 

0.0219 
0.0219 





AREA B Page 1 



AREA B Page 2 

FLOODING 



AREA B Page 3 

FLOODING 



AREA B Page 4 

FLOODING 



AREA B Page 5 

FLOODING 



AREA B Page 6 

FLOODING 



AREA B Page 7 

FLOODING 



AREA B Page 8 

FLOODING 

764 
766 
768 
770 
772 
774 
776 
778 
780 
782 
784 
786 
788 
790 
792 
796 
798 
802 

4550 
4440 
2890 
2890 
2170 
720 

2170 
720 

2890 
2890 
2890 
2890 
2890 
2890 
2890 
2610 
2610 
2610 

0.0133 
0.0133 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 
0.0187 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.05 1 
0.05 1 
0.051 
0.05 1 
0.05 1 
0.05 1 

0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.057 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 
0.05 1 



AREA B Page 9 



AREA B Page 10 

FLOODING 







AREA C Page 2 

SOURCE 

T2N-R6W-S19 

T2N-R6W-S30W 

T2N-R7W-SO2 

T2N-RTW-S07E 

T2N-R7W-S07S 

CROSS SECTION # 

550 
555 
560 
565 
570 
575 
580 
585 
590 
595 

510 
515 
520 
525 
530 
53 5 
540 
545 
550 
555 
560 
565 
570 
575 
580 
585 
590 
595 
600 
605 
610 

505 
510 
515 
520 
525 
530 
535 

510 
515 

510 
515 
520 

510 

LEFT BANK 

0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.04 
0.04 

0.04 
0.04 
0.04 

0.034 

Q (efs) 

1440 
1440 
1440 
1050 
690 
690 
690 
690 
690 
690 

1650 
1650 
1650 
1430 
1430 
1070 
360 

1430 
1430 
1430 
1430 
1050 
1050 
1050 
1050 
780 
780 
630 
630 
630 
630 

1720 
1720 
1720 
1720 
1720 
1720 
1460 

360 
360 

170 
170 
170 

150 

N-VALUE 

MIDDLE 

0.061 
0.061 
0.071 
0.071 
0.071 
0.07 1 
0.071 
0.071 
0.071 
0.071 

0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

0.06 1 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 

0.07 1 
0.071 

0.07 1 
0.071 
0.071 

0.061 

SLOPE 

0.008 
0.008 
0.008 
0.008 

0.0128 
0.0123 
0.0123 
0.0123 
0.0123 
0.0123 

0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0066 
0.0102 
0.0102 
0.0102 
0.0102 
0.0102 
0.0102 
0.0102 
0.0102 
0.0102 

0.0064 
0.0064 
0.0064 
0.0064 
0.0064 
0.0064 
0.0064 

0.0094 
0.0094 

0.0083 
0.0083 
0.0083 

0.0083 

RIGHT BANK 

0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.04 
0.04 

0.04 
0.04 
0.04 

0.034 



AREA C Page 3 

SLOPE 

0.0083 
0.0083 

0.0067 
0.0098 
0 0098 
0.0098 
0.0098 
0.0098 
0.0098 
0.0098 
0.0098 

0.0089 
0.0089 
0.0089 
0.0089 
0.0089 
0.0089 
0.0089 
0.0089 

0.0087 
0.0087 
0.0087 
0.0087 
0.0089 
0.0089 

0.0073 
0.0083 
0.0083 
0.0083 

0.0071 
0.0071 
0.0071 
0.0074 
0.0074 
0.0074 

0.0071 
0.0071 
0.0071 
0.0071 

0.007 
0.007 
0.007 

Q (efs) 

150 
150 

2050 
1040 
1040 
270 
400 
670 
670 
670 
230 

490 
490 
490 
490 
490 
490 
490 

80 

710 
710 
710 
710 
260 
260 

1060 
350 
350 
320 

370 
370 
370 
370 
370 
370 

750 
380 
380 
380 

1020 
1020 
1020 

SOURCE 

T2N-R7W-S10 

T2N-R7W-S15E 

T2N-R7W-S15W 

T2N-R7W-S18E -- 

T2N-R7W-S18W 

T2N-R7W-S19E 

T2N-R7W-S19W 

CROSS SECTION # 

515 
520 

505 
510 
515 
520 
525 
530 
535 
540 
545 

5 10 
515 
520 
525 
530 
535 
540 
545 

510 
515 
520 
525 
530 
535 

510 
515 
520 
525 

505 
510 
515 
520 
525 
530 

505 
510 
515 
520 

505 
510 
515 

LEFT BANK 

0.04 
0.04 

0.061 
0.061 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 

N-VALUE 

MIDDLE 

0.071 
0.071 

0.054 
0.054 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

0.061 
0.071 
0.071 
0.071 
0.07 1 
0.071 
0.071 
0.071 

0.061 
0.061 
0.071 
0.071 
0.071 
0.071 

0.061 
0.061 
0.061 
0.061 

0.061 
0.061 
0.061 
0.061 
0.061 
0.061 

0.061 
0.061 
0.061 
0.061 

0.061 
0.061 
0.061 

RIGHT BANK 

0.04 
0.04 

0.061 
0.061 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 



AREA C Page 4 

SOURCE 

T2N-R7W-S20E 

T2N-R7W-S20W 

T2N-R7W-S25E 

CROSS SECTION # 

520 
525 
530 
535 

505 
5 10 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 

505 
510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
570 
575 
580 

510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
570 

Q (efs) 

590 
460 
460 
460 

1150 
850 
850 
770 
770 
770 
770 
690 
690 
690 
690 
690 
690 

1330 
1300 
1160 
1160 
1060 
710 
710 
540 
470 
470 
470 
470 
470 
470 
470 
470 

2900 
2900 
2900 
2900 
2900 
2900 
2900 
2390 
2390 
2390 
1010 
1010 
1010 

SLOPE 

0.007 
0.007 
0.007 
0.007 

0.0084 
0.0084 
0.0084 
0.0084 
0.0084 
0.0084 
0.0084 
0.0089 
0.0089 
0.0089 
0.0089 
0.0089 
0.0089 

0.0073 
0.0073 
0.0073 
0.0073 
0.0073 
0.0082 
0.0082 
0.0082 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 

0.0064 
0.0064 
0.0064 
0.0064 
0.0064 
0.0064 
0.0042 
0.0042 
0.0067 
0.0067 
0.0096 
0.0096 
0.0096 

RIGHT BANK 

0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.061 
0.061 
0.061 
0.061 
0.04 
0.04 

LEFT BANK 

0.04 
0.04 
0.04 

- 0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.061 
0.06 1 
0.061 
0.061 
0.04 
0.04 

N-VALUE 

MIDDLE 

0.071 
0.071 
0.071 
0.071 

0.061 
0.061 
0.061 
0.061 
0.061 
0.07 1 
0.071 
0.07 1 
0.071 
0.071 
0.071 
0.071 
0.071 

0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.061 
0.054 
0.054 
0.054 
0.054 
0.071 
0.071 



AREA C Page 5 

SLOPE 

0.0096 
0.0096 
0.0096 
0.0096 

LEFT BANK 

0.04 
0.04 
0.04 
0.04 

SOURCE 
CROSS SECTION # 

575 
580 
585 
590 

N-VALUE 

MIDDLE 

0.071 
0.071 
0.071 
0.071 

Q (efs) 

1010 
1010 
1010 
760 

RIGHT BANK 

0.04 
0.04 
0.04 
0.04 





AREA D Page 1 

FLOODING 
SOURCE 

TIN-R6W-S18 

N-VALUE 

CROSS 
SECTION # 

590 
600 
610 
620 

LEFT BANK 

0.061 
0.061 
0.061 
0.061 

Q (cfs) 

4750 
11390 
11180 
10820 

MIDDLE 

0.044 
0.044 
0.044 
0.044 

SLOPE 

0.0052 
0.0052 
0.0052 
0.0052 

RIGHT BANK 

0.061 
0.061 
0.061 
0.061 



AREA D Page 2 

FLOODING 
SOURCE 

N-VALUE 

CROSS 
SECTION # 

550 
560 
570 
580 
590 

LEFT BANK 

0.038 
0.038 
0.038 
0.038 
0.038 

Q (cfs) 

930 
930 
930 
420 
420 

MIDDLE 

0.071 
0.071 
0.071 
0.071 
0.071 

SLOPE 

0.0065 
0.0065 
0.0065 
0.0065 
0.0065 

RIGHT BANK 

0.038 
0.038 
0.038 
0.038 
0.038 



AREA D Page 3 

FLOODING 
SOURCE 

T2N-R6W-S22 

N-VALUE 

CROSS 
SECTION # 

640 
650 
660 
670 

510 
520 
530 
540 
550 
560 
570 
575 
580 

LEFT BANK 

0.038 
0.038 
0.038 
0.038 

0.038 
0.038 
0.038 
0.038 
0.038 
0.038 
0.038 
0.038 
0.038 

T3N-R6W-S21E 

T3N-R6W-S27S 

T3N-R6W-S27W 

T3N-R6W-S29 

Q (cfs) 

410 
410 
410 
410 

4810 
1020 
1020 
1020 
1020 
1020 
700 
180 
390 

MIDDLE 

0.071 
0.071 
0.07 1 
0.071 

0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

560 

600 
610 
620 

520 
530 
540 

520 
530 
540 

520 
530 

SLOPE 

0.0114 
0.0114 
0.0114 
0.0114 

0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 
0.006 

RIGHT BANK 

0.038 
0.038 
0.038 
0.038 

0.038 
0.038 
0.038 
0.038 
0.038 
0.038 
0.038 
0.037 
0.038 

360 

2400 
2110 
21 10 

720 
720 
720 

2480 
2400 
360 

430 
430 

0.008 

0.01 
0.01 
0.01 

0.007 
0.007 
0.007 

0.0078 
0.0078 
0.0078 

0.0091 
0.0091 

0.038 

0.038 
0.038 
0.038 

0.038 
0.038 
0.038 

0.038 
0.038 
0.038 

0.038 
0.038 

0.071 

0.071 
0.071 
0.071 

0.07 1 
0.071 
0.071 

0.071 
0.071 
0.071 

0.071 
0.071 

0.038 

- 
3 8 - 
!8 - 

0.038 

0.038 
0.038 
0.038 

0.038 
0.038 
0.038 

0.038 
0.038 



AREA D Page 4 

FLOODING 
SOURCE 

T3N-R6W-S33 

N-VALUE 

LEFT BANK 

0.038 
0.038 

CROSS 
SECTION # 

520 
530 

Q (cfs) 

720 
720 

MIDDLE 

0.07 1 
0.071 

SLOPE 

0.0064 
0.0064 

RIGHT BANK 

0.038 
0.038 





AREA E Page I 

FLooDING 
SOURCE 

TIN-R6W-S03E 

N-VALUE 

CROSS SECTION # 

310 
320 
330 
340 
350 

LEFT BANK 

0.072 
0.072 
0.072 
0.072 
0.072 

TIN-R6W-S17E 

Q (efs) 

3000 
230 
230 
230 
230 

MIDDLE 

0.046 
0.046 
0.046 
0.046 
0.046 

340 
350 
360 
370 

SLOPE 

0.0046 
0.0046 
0.0046 
0.0046 
0.0046 

RIGHT BANK 

0.072 
0.072 
0.072 
0.072 
0.072 

12680 
840 
750 
420 

0.0044 
0.0044 
0.0044 
0.0044 

0.072 
0.072 
0.072 
0.072 

0.046 
0.046 
0.046 
0.046 

0.072 
0.072 
0.072 
0.072 



AREA E Page 2 



AREA E Page 3 

FLOODING 

T2N-R6W-S29W 310 
320 
330 

4590 
4590 
4590 

0.0049 
0.0049 
0.0049 

0.053 
0.053 
0.053 

0.04 
0.04 
0.04 

0.053 
0.053 
0.053 



AREA E Page 4 

CROSS SECTION # 

T2N-R7W-S20W 
330 1600 0.0071 0.072 0.046 0.072 
340 1600 0.0071 0.072 0.046 0.072 
350 1600 0.0071 0.072 0.046 0.072 



AREA E Page 5 

FLOODING 



AREA E Page 6 

SOURCE 

T2N-R7W-S32E 

N-VALUE 

CROSS SECTION # 

310 
320 
330 
340 
350 

LEFT BANK 

0.072 
0.072 
0.072 
0.072 
0.072 

T2N-R7W-S34S 

Q (cfs) 

4010 
2910 
2750 
2750 
2560 

MIDDLE 

0.046 
0.046 
0.046 
0.046 
0.046 

340 

310 
320 

SLOPE 

0.0071 
0.0071 
0.0071 
0.0071 
0.0071 

RIGHT BANK 

0.072 
0.072 
0.072 
0.072 
0.072 

590 

12990 
1090 

0.0058 

0.0062 
0.0062 

0.072 

0.072 
0.072 

0.046 

0.046 
0.046 

0.072 

0.072 
0.072 



AREA E Page 7 

FLooDING 
SOURCE 

T2N-R7W-S34W 

T2N-R7W-S36E 

T2N-R7W-S36W 

RIGHT BANK 

0.072 
0.072 
0.082 

0.072 
0.072 
0.072 
0.072 

0.053 
0.053 
0.053 
0.053 

0.072 
0.072 
0.072 

CROSS SECTION # 

330 
340 
350 

310 
320 
330 
340 

310 
320 
330 
340 

320 
330 
340 

LEFT BANK 

0.072 
0.072 
0.082 

0.072 
0.072 
0.072 
0.072 

0.053 
0.053 
0.053 
0.053 

0.072 
0.072 
0.072 

N-VALUE 

MIDDLE 

0.046 
0.046 
0.047 

0.046 
0.046 
0.046 
0.046 

0.04 
0.04 
0.04 
0.04 

0.046 
0.046 
0.046 

Q (efs) 

1090 
1090 
1090 

1040 
570 
340 
340 

6750 
2450 
2450 
2100 

280 
280 
280 

SLOPE 

0.0062 
0.0062 
0.0062 

0.0071 
0.0071 
0.0071 
0.0071 

0.0045 
0.0045 
0.0045 
0.0072 

0.0045 
0.0045 
0.0045 





AREA F Page I 

SOURCE 

TIN-R6W-S30E 

TIN-R6W-S30W 

TIN-R7W-S17 

TIN-R7W-S21E 

TIN-R7W-S21 W 

TIN-R7W-S26E 

TIN-R7W-S26W 

TIN-R7W-S28E 

LEFT BANK 

0.082 
0.082 
0.082 
0.082 

0.082 
0.05 
0.05 
0.05 
0.05 
0.05 

0.071 
0.071 
0.071 
0.071 

0.071 
0.071 

0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.07 1 
0.071 
0.071 

0.082 
0.082 
0.05 

0.082 
0.082 
0.082 
0.082 
0.05 

0.07 1 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

CROSS SECTION # 

70 
80 
90 

100 

20 
3 0 
40 
50 
60 
70 

10 
20 
3 0 
40 

10 
20 

10 
20 
3 0 
40 
5 0 
60 
70 
80 
90 

100 
110 

50 
60 
70 

100 
110 
120 
130 
140 

20 
3 0 
40 
50 
60 
70 
80 

N-VALUE 

MIDDLE 

0.0375 
0.0375 
0.0375 
0.0375 

0.0375 
0.092 
0.092 
0.092 
0.092 
0.092 

0.059 
0.059 
0.059 
0.059 

0.059 
0.059 

0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 

0.0375 
0.0375 
0.092 

0.0375 
0.0375 
0.0375 
0.0375 
0.092 

0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 

Q (cfs) 

880 
880 
880 
880 

1340 
1340 
1340 
1340 
1340 
1340 

1010 
320 
320 
320 

2180 
310 

2850 
620 
620 
620 
620 
620 
620 
380 
380 
380 
380 

370 
370 
370 

670 
670 
670 
670 
670 

2050 
2050 
2050 
2050 
2050 
1090 
1090 

RIGHT BANK 

0.082 
0.082 
0.082 
0.082 

0.082 
0.05 
0.05 
0.05 
0.05 
0.05 

0.07 1 
0.071 
0.071 
0.071 

0.071 
0.071 

0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

0.082 
0.082 
0.05 

0.082 
0.082 
0.082 
0.082 
0.05 

0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.071 

SLOPE 

0.0031 
0.0031 
0.0031 
0.0031 

0.0035 
0.0035 
0.0035 
0.0035 
0.0035 
0.0035 

0.0077 
0.0077 
0.0077 
0.0077 

0.0077 
0.0077 

0.0077 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 

0.006 
0.006 
0.006 

0.006 
0.006 
0.006 
0.006 
0.006 

0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 



AREA F Page 2 

SOURCE 

TIN-R7W-S28W 

- 

TIN-R7W-S35 

TIN-R7W-S36 

TlS-R6W-SOSE 

TlS-R6W-SOSN 

TlS-R6W-SOSS 

TlS-R6W-SOSW 

T1S-R6W-SO8 

LEFT BANK 

0.071 
0.071 

0.071 
0.07 1 
0.071 
0.07 1 
0.071 
0.071 
0.071 
0.071 
0.071 
0.07 1 
0.071 
0.071 

0.082 

0.082 
0.082 
0.082 
0.05 

0.082 
0.082 
0.082 
0.082 

0.082 
0.082 

0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.07 1 

0.082 
0.082 
0.082 
0.082 

0.082 
0.082 
0.082 

CROSS SECTION # 

90 
100 

20 
3 0 
40 
50 
60 
70 
75 
80 
90 

100 
110 
120 

10 

20 
3 0 
40 
50 

10 
20 
3 0 
40 

20 
3 0 

10 
20 
3 0 
40 
50 
60 
70 
80 
90 

10 
20 
3 0 
40 

10 
20 
30 

N-VALUE 

MIDDLE 

0.059 
0.059 

0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 
0.059 

0.0375 

0.0375 
0.0375 
0.0375 
0.092 

0.0375 
0.0375 
0.0375 
0.0375 

0.0375 
0.0375 

0.0375 
0.0375 
0.0375 
0.0375 
0.0375 
0.0375 
0.0375 
0.0375 
0.059 

0.0375 
0.0375 
0.0375 
0.0375 

0.0375 
0.0375 
0.0375 

Q (efs) 

1090 
1090 

3020 
3020 
2220 
1870 
1870 
1870 
390 
300 
690 
690 
690 
690 

1510 

1170 
1170 
1170 
1170 

3560 
3560 
3560 
3560 

12450 
510 

8450 
8450 
8450 
8450 
5760 
5490 
5490 
5490 
5070 

720 
720 
720 
720 

13505 
13410 
13390 

NGHT BANK 

0.07 1 
0.071 

0.071 
0.071 
0.071 
0.071 
0.071 
0.071 
0.07 1 
0.071 
0.071 
0.071 
0.071 
0.071 

0.082 

0.082 
0.082 
0.082 
0.05 

0.082 
0.082 
0.082 
0.082 

0.082 
0.082 

0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.082 
0.071 

0.082 
0.082 
0.082 
0.082 

0.082 
0.082 
0.082 

SLOPE 

0.0076 
0.0076 

0.0077 
0.0077 
0.0077 
0.0077 
0.0077 
0.0077 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 
0.0075 

0.006 

0.006 
0.006 
0.006 
0.006 

0.0031 
0.0031 
0.0031 
0.0031 

0.0025 
0.0025 

0.0049 
0.0049 
0.0053 
0.0053 
0.006 
0.006 
0.006 
0.006 
0.006 

0.0031 
0.0031 
0.0031 
0.0031 

0.0021 
0.0025 
0.0025 



AREA F Page 3 

FLooDING 
SOURCE 

T1S-R6W-S22W 

T1S-R6W-S23 

T1S-R6W-S27 

T1S-R6W-S28N 

T1 S-R6W-S29E 

T1S-R6W-S29W 

LEFT BANK 

0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 

0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.034 
0.082 
0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 
0.034 
0.034 

Q (efs) 

13390 
2430 
1900 
1900 

1310 
1310 
1310 

1070 
1070 

11540 
11540 
11540 
11540 
9840 
9840 
6790 
6380 
6380 
6380 

2480 
1770 
1770 
1770 
1770 
1770 

36430 
19320 
18870 
17410 
16930 
16320 
16320 
16320 

17550 
1800 

18870 
1460 
1460 

CROSS SECTION # 

40 
5 0 
60 
70 

10 
20 
3 0 

10 
20 

10 
20 
30 
40 
5 0 
55 
60 
70 
80 
90 

20 
3 0 
40 
5 0 
60 
70 

10 
20 
3 0 
40 
5 0 
60 
70 
75 

10 
20 
3 0 
40 
5 0 

SLOPE 

0.0025 
0.0025 
0.0025 
0.0029 

0.0041 
0.0041 
0.0041 

0.0037 
0.0037 

0.0039 
0.0039 
0.0039 
0.0039 
0.004 
0.004 
0.004 
0.004 

0.0036 
0.0036 

0.0025 
0.0042 
0.0047 
0.0047 
0.0058 
0.0058 

0.0026 
0.0026 
0.0033 
0.0021 
0.0021 
0.0031 
0.0031 
0.0031 

0.0037 
0.0037 
0.0037 
0.0037 
0.0037 

N-VALUE 

MIDDLE 

0.0375 
0.0375 
0.0375 
0.0375 

0.066 
0.066 
0.066 

0.066 
0.066 

0.066 
0.066 
0.066 
0.066 
0.066 

0.0375 
0.0375 
0.0375 
0.0375 
0.0375 

0.066 
0.066 
0.066 
0.066 
0.066 
0.066 

0.066 
0.066 
0.066 
0.066 

0.0375 
0.0375 
0.0375 
0.0375 

0.066 
0.066 
0.066 
0.066 
0.066 

RIGHT BANK 

0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 

0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.034 
0.082 
0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 
0.034 
0.034 
0.034 

0.034 
0.034 
0.034 
0.034 
0.082 
0.082 
0.082 
0.082 

0.034 
0.034 
0.034 
0.034 
0.034 
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Table E-1 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area A - Mountain area 
Reaches - North-west portion of watershed 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



-- 

Figure E-A1 

Upstream of T3N-R7W-S31 S Southern Panoramic shots of wash T2N-R5W- 
S31 W 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area A - High Valley Area 
Reaches - North-west portion of watershed 

Channel Material 

Vegetation 

Channel Conditions Manning's n Adjustment Channel Right Overbank Left Overbank 
west) (East) 

Concrete ,012 - ,018 
Firm Soil .025 -.032 

Coarse Sand ,026 - ,035 0.026 
n, 

0.026 

Gravel ,028 - ,035 0.028 

Cobble .030 - .050 
Boulder .040 - .070 
Smooth 0 

Minor ,001 - .005 0.005 
Degree of Irregularity 

0.005 
n, 

Moderate ,006 - ,010 0.007 

Severe ,011 - ,020 
Negligible ,000 - .OW 0 0 0 

Minor ,005 - .015 
Effects of Obstruction n, 

Appreciable .020 - ,030 
Severe .040 - ,060 
Small ,002 - ,010 

Medium ,010 - .025 0.012 0.012 
n, 

Large .025 - ,050 0.030 

Very Large .050 - ,100 
I 

Gradual 0 
Variations in Channel Cross 

section occ. AI~. n, ,001 - ,005 0.001 0.003 0.001 

Freq. Alt. .010 - .015 
0.044 0.068 0.044 

Minor 1 1 1 

Degree of Meandering Appreciable m 1.15 1.15 

Sever 1.3 



Figure E-A2 

Near wash T2N-R8W-SO1 Typical bank for wash T2N-R5W-S31W 

W e s t b a n k  o f  w a s h  T 3 N - R 5 W - S 2 8 N  a t  C A P  
floodway opening 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area A - Valley Area 
Reaches - North-west portion of watershed 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-A3 

Tv~ical bank for wash T2N-R7W-SI9W I nnkinn dnwnctr~am of T7N-RqW-.Sn?E 

I Looking upstream of T2N-R8W-SO1 





Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area B - Mountain area 
Reaches - North-east portion of watershed 

Channel Material 

Channel Conditions 

Degree of Irregularity 

Effects of Obstruction 

Vegetation 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ. AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+n,)m 

Manning's 

n, 

n, 

n, 

n, 

n, 

m 

Left Overbank 
West) 

0.026 

0.005 

0 

0.02 

0.002 

0.053 

1 

n Adjustment 

,012 - .018 
,025 -.032 

.026 - ,035 
,028 - .035 
.030 - .050 
,040 - ,070 

0 

,001 - .005 
,006 - .010 
,011 - .020 
.OOO - ,004 
,005 - ,015 
.020 - .030 
,040 - ,060 
,002 - .010 
,010 - .025 
,025 - .050 
,050 - ,100 

0 

,001 - ,005 
.010 - ,015 

1 

1.15 

1.3 

Channel 

0.028 

0.008 

0 

.05 

0.005 

0.091 

1.15 

Right Overbank 
(East) 

0.026 

0.005 

0 

0.02 

0.002 

0.053 

1 



Figure E-Bl 

Nez n of T2N-RGW-S18W looking east 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area B - High Valley Area 
Reaches - North-east portion of watershed 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-B2 

Downstream of T3N-R6W-S19 -- --!F ' - Downstream of T3N-R6W-S18E 

Downstream of Winters Wash 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area B - Valley Area West 
Reaches - North-east portion of watershed 

II Channel Conditions Left Overbank 1 Manning's n Adjustment I (west, 

Channel Material 

I Concrete I 
F i n  Soil 

Coarse Sand H 
Boulder 

Smooth 0 

,001 - ,005 0.001 0.003 0.001 
Degree of Irregularity 

.006 - ,010 

,000 - ,004 0 0 0 

,005 - .015 
Effects of Obstruction 

,020 - ,030 

Vegetation 
Medium 

Lame H 
Variations in Channel Cross 

section 

Degree of Meandering 

Gradual 

occ. AI~. 

Freq. Alt. 

m 

Minor 

Appreciable 

Sever 

n, 

m 

0 

,001 - ,005 
,010 - .015 

0 

0.032 
I 

1 1 

1.15 

1.3 

0.001 

0.057 ~ ~~ 

1 1 

0 

0.032 



Figure E-B3 

Downstream of T3N-R7W-S28W 

Downstream of Old Camp Wash 

Downstream of T2N-R6W-S19 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area B - Valley Area East 
Reaches - North-east portion of watershed 

Channel Material 

Vegetation 

Channel Conditions 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm So11 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ. AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (nb+n,+n;tna+nJm 

Manning's 

n, 

n, 

n2 

n, 

n. 

m 

Left Overbank 
(West) 

0.026 

0.001 

0 

0.010 

0 

0.037 

1 

n Adjustment 

.012 - ,018 

.025 -.032 

,026 - ,035 
,028 - .035 
.030 - .050 
.040 - ,070 

0 

,001 - .005 
,006 - .010 
,011 - .020 
,000 - ,004 
,005 - ,015 
,020 - ,030 
,040 - .060 
,002 - .010 
,010 - ,025 
.025 - ,050 
,050 - ,100 

0 

,001 - ,005 
,010 - ,015 

1 

1.15 

1.3 

Channel 

0.028 

0.005 

0 

0.025 

0.002 

0.06 

1.15 

Right Overbank 
(East) 

0.026 

0.001 

0 

0.010 

0 

0.037 

1 



- 

Figure E-B4 

Downstream of T3N-R6W-S16B 

Downstream of T3N-R6W-21 





Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area C - High Valley Area 
Reaches - Mid-west portion of watershed 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-C1 

I Instream nf nld Camn Wash 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area C - Valley Area 
Reaches - Mid-west portion of watershed 

Channel Material 

Vegetation 

Channel Conditions 
I 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 
Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ. AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+n,)rn 

Manning's 

n, 

n, 

n, 

n, 

n, 

m 

Left Overbank 
West) 

0.026 

0.003 

0 

0.005 

0 

0.034 

1 

n Adjustment 

,012 - ,018 

,025 -.032 

.026 - ,035 

.028 - .035 

,030 - ,050 

,040 - .070 

0 

.001 - ,005 

,006 - ,010 

,011 - ,020 

,000 - ,004 

.005 - ,015 

,020 - ,030 

.040 - ,060 

.002 - ,010 

.010 - .025 

,025 - .050 

.050 - .I00 

0 

,001 - ,005 

,010 - ,015 

1 

1.15 

1.3 

Channel 

0.028 

0.005 

0 

0.025 

0.003 

0.061 

1 

Right Overbank 
(East) 

0.026 

0.003 

0 

0.005 

0 

0.034 

1 



Figure E-C2 

Tvoical overbank of T2N-RGW-S18E 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area C - Agricultural Area West 
Reaches - Mid-west portion of watershed 

Channel Material 

Channel Conditions 

Degree of Irregularity 

Effects of Obstruction 

Vegetation 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+n,)m 

Manning's 

n, 

n, 

n2 

n, 

n, 

m 

Left Overbank 
west) 

0.025 

0.001 

0 

0.035 

0 

0.061 

1 

n Adjustment 

,012 - ,018 

,025 -.032 

,026 - ,035 

,028 - ,035 

,030 - ,050 

,040 - .070 

0 

,001 - .005 

,006 - ,010 

,011 - ,020 

,000 - ,004 

,005 - ,015 

,020 - .030 

,040 - ,060 

,002 - ,010 

,010 - .025 

,025 - .050 

,050 - . I00 

0 

.OOI - .oo5 

.010 - ,015 

1 

1.15 

1.3 

Channel 

0.032 

0.003 

0.004 

0.01 5 

0 

0.054 

1 

Right Overbank 
(East) 

0.025 

0.001 

0 

I 

0.035 

0 

0.061 

1 



Figure E-C3 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area C - Agricultural Area East 
Reaches - Mid-west portion of watershed 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-C4 

stern portion of agricultural area From eastern side of agricultural land looking 
s... .+h 

From eastern side of agricultural land looking 
north 





Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area D - High Valley Area 
Reaches - Mid-east portion of watershed 

Channel Material 

Degree of Irregularity 

Channel Conditions 

Effects of Obstruction 

Vegetation 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

Occ. Alt. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+nJm 

Manning's 

n, 

n, 

n, 

n, 

n. 

m 

Left Overbank 
(West) 

0.026 

0.001 

0 

0.01 0 

0.001 

0.038 

1 

n Adjustment 

,012 - ,018 
,025 -.032 

,026 - .035 
,028 - .035 
,030 - .050 
.040 - .070 

0 

.001 - ,005 

.006 - .010 
,011 - .020 
,000 - .004 
.005 - ,015 
,020 - ,030 
.040 - ,060 
,002 - ,010 
,010 - ,025 
.025 - ,050 
,050 - ,100 

0 

,001 - .oo5 
,010 - .015 

1 

1.15 

1.3 

Channel 

0.030 

0.005 

0 

0.025 

0.002 

0.062 

1 

0 . a 2  

Right Overbank 
(East) 

I 

0.026 

0.001 

0 

0.010 

0.001 

0.038 

1 

0.038 



Figure E-Dl 

W-S05W looking east 
- -II 

I 
Downstream of T3N-R6W-S16W looking west 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area D - Valley Area 
Reaches - Mid-east portion of watershed 

Channel Material 

Effects of Obstruction 

Vegetation 

Channel Conditions 

Degree of Irregularity 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 
' 

occ. AN. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+n,)m 

Manning's 

n, 

n, 

n, 

n, 

n, 

m 

Left Overbank 
West) 

0.026 

0.001 

0 

0.010 

0.001 

0.038 

1 

n Adjustment 

.012 - ,018 

,025 -.032 

.026 - ,035 

,028 - ,035 

,030 - ,050 

.040 - ,070 

0 

.001 - ,005 

,006 - ,010 

.011 - ,020 

,000 - .004 

,005 - ,015 

,020 - ,030 

,040 - ,060 

,002 - .010 

,010 - ,025 

,025 - 050 

,050 - .I00 

0 

,001 - .oo5 

,010 - ,015 

1 

1.15 

1.3 

Channel 

0.030 

0.005 

0 

0.025 

0.002 

0.062 

1.15 

Right Overbank 
(East) 

0.026 

0.001 

0 

0.010 

0.001 

0.038 

1 



Downstream of T2N-RGW-S 

.- 

Figure E-D2 

ng south 

-=-- - - 
lpstream of T2N-R6W-S05W lo - 

Jpstream of T2N-R6W-S05W looking southeast 

ig northeast 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area D - Agricultural Area 
Reaches - Mid-east portion of watershed 

Channel Material 

Vegetation 

Channel Conditions 

Degree of lrregular~ty 

Effects of Obstruction 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ. AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

Manning's 

n, 

n, 

n, 

n, 

n, 

m 

Left Overbank 
west) 

0.026 

0 

0 

0.035 

0 

0.061 

1 

n Adjustment 

,012 - ,018 

,025 -.032 

.026 - ,035 

.028 - ,035 

.030 - ,050 

.040 - ,070 

0 

,001 - .005 

,006 - ,010 

,011 - ,020 

,000 - ,004 

.005 - .015 

,020 - ,030 

,040 - ,060 

,002 - ,010 

.010 - ,025 

.025 - ,050 

,050 - . I  00 

0 

,001 - ,005 

,010 - ,015 

1 

1.15 

1.3 

Channel 

0.032 

0.001 

0 

0.010 

0.001 

0.044 

I 

Right Overbank 
(East) 

0.026 

0 

0 

0.035 

0 

0.061 

1 



Figure E-D3 

Upstream of T I  N-R6W-S1 E '. >king south 

Near  downstream of T I  N-R6W-S20E (Fourmile 
Wash) 





Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area E - High Valley Area 
Reaches - South-West portion of watershed 

Channel Material 

Channel Conditions 

Degree of lrregular~ty 

Effects of Obstruction 

Vegetation 

L 

Variations in Channel Cross 
section 

Degree of Meandering 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 

Boulder 

Smooth 

Minor 

Moderate 

Severe 

Negligible 

Minor 

Appreciable 

Severe 

Small 

Medium 

Large 

Very Large 

Gradual 

occ. AI~. 

Freq. Alt. 

Minor 

Appreciable 

Sever 

n = (n,+n,+n,+n,+n,)m 

Manning's 

n. 

n, 

n, 

n, 

n, 

m 

Left Overbank 
p e s t )  

,030 

0.001 

0 

.05 

0.001 

0.082 

1 

n Adjustment 

,012 - ,018 
,025 -.032 

,026 - ,035 
,028 - .035 
,030 - ,050 
,040 - ,070 

0 

,001 - .005 
.006 - ,010 
.011 - ,020 
,000 - .OM 
,005 - ,015 
,020 - .030 
,040 - ,060 
,002 - ,010 
,010 - ,025 
.025 - ,050 
,050 - ,100 

0 

.OOI - ,005 
,010 - ,015 

1 

1.15 

1.3 

Channel 

0.035 

0.005 

0 

.005 

0.002 

0.047 

1 

Right Overbank 
(East) I 

,030 

0.001 

0 

.05 

0.001 

0.082 

1 



Downstream of T I  N-R7'^' SO5 - I 

Figure E-El 

Near Up: : 'am of T2N-R7W-S33S 

Downstream I-' '̂ " \ear downstream of T2N-R7W-S33S 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area E - Valley Area 
Reaches - North-west and eastern portion of watershed 

Channel Conditions Manning's n Adjustment Channel Right Overbank Left Overbank 
Nest)  (East) 

Channel Material 

Concrete 

Firm Soil H 
I Coarse Sand I 

Boulder 

II 
I I I I I I 

I Smooth I I 0 I I I 
Minor ,001 - ,005 

Degree of Irregularity 
0.005 

n, 
Moderate ,006 - ,010 ,006 ,006 

Severe ,011 - ,020 

Effects of Obstruction 

I Negligible I I ,000 - ,004 0.002 0.002 0.002 

Minor ,005 - .015 I I I 
Appreciable H I ,020 - ,030 

Vegetation 

Gradual 0 
Variations in Channel Cross 

section ,001 - ,005 0.001 0.002 0.001 
.010 - .015 

- -  - 

Minor 1 1 1 1 

Degree of Meandering Appreciable m 1.15 

I Sever I 



Figure E-E2 

Upstream of T I  N-R7W-SO1 Downstream of TI  N-R7W-SO1 

Cross section view of T I  N-RGW-SO7 (Delaney Wash). 

I 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area E - Agricultural Area 
Reaches - Mid-Northern portion of watershed 

Channel Material 

Channel Conditions 

Concrete .012 - ,018 
,025 -.032 

,026 - ,035 
Gravel ,028 - ,035 ,028 .03 ,028 

,030 - ,050 
.040 - ,070 

Smooth 0 0 0 0 

,001 - ,005 
Degree of Irregularity 

,006 - ,010 

Manning's n Adjustment 

,000 - ,004 0 0 0 

,005 - ,015 
Effects of Obstruction 

.020 - .030 

Vegetation 

Left Overbank 
(West) 

Medium 

Large H 
I Gradual I I 0 I 0 I 0 I 0 

Channel 

11 Variations in Channel Cross 
I I I 

section 10cc.I In. t ,001 - ,005 1 1 11 

Right Overbank 
(East) 

Minor 1 1 1 1 

Degree of Meandering 1.15 

Freq. Alt. ,010 - ,015 
0.053 0.04 0.053 



Figure E-E3 

F - c ~  ~irlc) n F  thn rnmrl -Inn- T2N-R7W-S36E Near east side of T2N-R7W-S36E 

View of the Wash coming into T2N-R7W-S36E. Westbank of wash T3N-R5W-S28N at CAP floodway opening 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area E - Mountain area 
Reaches - Mid-southern portion of watershed. 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Downstream of T2N-R7W-S33S 

Figure E-E4 

Near U~stream of T I  N-R7W-SO1 

Upstream of T2N-R7W-rA? 





Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area F - Mountain area 
Reaches -Mid-Northern portion of watershed 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Near upstream of T I  N-R7W-SO1 

Figure E-F1 

Upstream of T4N-R7W-S21 W 

Near upstream of T I  N-Rlw-sz8W 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area F - High Valley Area 
Reaches -North-western portion of watershed 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Near downstream of T I  N-R7W-S21 W 

Figure E-F2 

Downstream of T I  N-R7W-S21 W 

Near upstream of T I  N-R7W-S28W 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area F - Valley Area 
Reaches - Mid-Eastern portion of watershed 

Channel Material 

Vegetation 

annlng s n Adjustment 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-F3 

Downstream of T I  S-R6W-S29E (Winters Wash) 

Near uostream of T I  S-RRW-SOB 

Upstream of T I  S-R6W-SO8 

I 



Table E-I 

Project: 
Stream: 
Location: 

Palo Verde Watershed Zone A Floodplain Delineation Study 
Area F - Agricultural Area 
Reaches -Southern portion of the watershed. 

Channel Material 

Vegetation 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



Figure E-F4 

West of vegetation area along railroad Near cement plant looking south 

I 

Downstream of rail road looking at T1N-R6W-S27 





E.5 Normal Depth Calculations 

See Volume 4 for Area A Washes 

See Volume 5 for Area B Washes 

See Volume 6 for Area C and Area D Washes 

See Volume 7 for Area E and Area F Washes 

Appendix E-6 


