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CHAPTER 1 
DESIGN CALCULATIONS 

SOUTH OF ARIZONA CANAL- 



APPENDIX 

Design Calculations South of the Arizona Canal 

A. Inlet Calculations, (HEc-12 Computer output) 



HEC12 (March 1934 - Revtsed 04/15/88) Pavement Dratnage Calculat ions 1 Input  i t  le: WBO: I~.llM.HYDR.SPPlH12218XST.INj7 
11184 21 01 18TH cross s t ree ts  C.B. s t z l ng  10-yr. storm ( Maxtmum Depth 0.00 Ft .  Intenst t y  3.80 In./hr. Manntng's n 0.0150 

Id. Level A1 C1 So G X1 Ref I * * * Q - cfs * * * Depth Spread - 
Locat i on A C2 S1 a X2 Pef I Tutal In te r .  Bypass -ft. 1 

A3 C3 S2 W L 
Subtype Oa Qo S3 H 

223 9 0.61 0.95 0.0124 1.50 0.00 1 I Sta. 2 + 9 4  0.00 2.04 1 
9 Grate 0.1000 0.004.50 2.20 1.74 0.46 0.30 0.00 i1 P-1-7/*4 0.0306 

9 0.61 0.95 0.0120 1.50 0.00 1 
Sta. 29+63 0.00 2.04 I 
9 Grate 0.1000 0.004.50 I 2.20 1.57 0.63 0.28 0.00 I 6 P-I-7i8-4 0.0179 

9 0.010'2 1.50 0.00 I 1 :::. 2 0 3 4  0.00 2.04 1 
9 Grate 0.1000 0.004.50 5.94 2.95 2.99 0.35 0.00 

Sta. 2 3 0 1  0.00 2.04 

I 9 Graie 0.1000 0.004.50 4.09 2.16 1.93 0.3: 2.00 
6 ~-1-7/q-  ~4 4.03 0.0104 

9 0.0115 1.50 0.00 ! 
Sta. 19182 I ,lo 0.00 2.04 I 
9 Grate 0.1000 0.004.50 2.13 1.47 0.66 0.27 2.00 

Sta. 16152 0.00 2.04 1 

I 9 Gr-ai:e 0.1000 0.00 4.50 1 3.16 ?.$a 0.75 3.37 c.00 
6 P-1-7/d-4 3.16 0.0304 

202 9 0.0059 1.50 0.00 1 I Sta. 13.62 0.00 2.04 
9 Grate 0.1000 0.004.50 1 5.70 3.2E 2.44 0.39 C.00 

ft. 
2 

05/04/8E 
Made By: OFM 

Page 1 

Veloci ty  % 
-fps. Bypass 

3 . 3  21 

2.81 29 

Z.96 50 

2.5: 47 

2.62 31 

2.F.O 24 

2.49 43 

r- 



IBC12 (March 1984 - Rev~sed 04/15/88) Pavement Dra~nage Calculations 05/0 
Input F I le: DISKBO: CPHX.1184.HYOK.SPPIH12~18!4ST.IN;13 Made By: DFM 
11184 21 01 18TH STREET FLOWS 10-YEAR WEST SIDE Page 1 
Hax~fi~urn Uepth 0.00 Ft. Intens~ty 3.80 In.ihr. Mann~ng's n 0.0150 

Id. Level A1 C1 So G X1 Ref: hhhO-cfshh* Depth Spread-ft. Veloc~ty % 
Locat I on A2 CZ 51 a X2 Pef 1 Total Inter. Bypass -ft. 1 2 -fps. Bypass 
Type A3 C3 52 W L 
Subtype (la Qo S3 H 

219 9 0.12 0.95 0.0197 1.40 0.00 1 
STA. 29t34 0.25 0.45 . 0.00 2.04 1 
9 Grate 0.04170.004.50 0.86 0.67 0.20 0.14 0.00 5.55 2.61 23 
6 P-1-7/8-4 0.0200 

214 0.25 0.95 0.0160 1.40 0.00 1 
STA. 23+50 0.37 0.40 . 0.00 2.04 1 
9 Grate 0.0417 0.004.50 1.66 1.38 0.28 0.21 0.00 4.33 3.44 17 
6 P-1-7/S-4 0.0526 

208 0.22 0.95 0.0105 0.40 0.00 
STA. lit50 0.03 0.95 0.2105 0.00 2.04 1 
9 Grate 0.430.40 0.1000 0.004.50 1 1.83 1.25 0.58 0.22 1.05 5.87 2.64 32 
6 P-1-7/S-4 0.0333 



HEC12 (March 1'384 - Revised 04/15/88) Pavement Ora i nage Calculations Ot 
Input F i  le: UUBO: CPHX.1184.HYDR.SPPIH12~18iSl'.IN;10 Made By: DFM 
1184 21 01 18th Street Flous 10-yr. storm East side. Page 1 
Maximum Depth 0.00 Ft. Intensi ty 3.80 In./hr. Manning's n 0.0150 

Id. Level A 1  C1 So G X1 Aef 1 * * 0 - c f s  * * * Depth Spread - ft. Velocity % 
Location A2 C2 S1 a X2 Pef 1 Total Inter. Bypass -ft. 1 2 -fps. Bypass 
Type ~3 c3 s2 w L 
Subtype (la 00 S3 H 

227 9 0.0141 1.40 
Sta. 35t50 2.00 
8 Curb 0.0176 1.4224.79 1 9.37 8.91 0.46 0.29 0.00 16.54 3.89 5 

9.37 0.0176 
Note: L= 30.47 Ft. f o r  100% Interception 

225 0.0141 1.40 
Sta. 34t00 2.00 
8 Curb 0.0176 1.4224.79 1 6.07 6.07 0.00 0.25 0.00 14.05 3.49 0 

5.61 0.0176 
Note: L= 23.35 Ft. f o r  100% Interception 

222 0.17 0.95 0.0156 2.00 0.00 1 
Sta. 30t20 0.00 2.04 1 
9 Grate 0.0180 0.003.21 1 0.61 0.48 0.13 0.10 0.00 5.76 2.06 21 
6 P-1-7i8-4 0.01%0 

218 0.14 0.95 0.0127 2.00 0.00 1 
Sta. 26t90 0.00 2.04 1 
9 Grate 0.0092 0.003.21 1 0.63' 0.40 0.24 0.08 0.00 9.22 1.62 37 
6 P-1-7i8-4 0.0092 

2i5 0.i1 0.95 0.014" 2.00 0.00 1 
5ta. 23th8 0.00 2.04 1 
9 Grate 0.0045 0.004.50 1 0.63 0.36 0.28 0.06 0.00 14.09 1.42 44 
C P-1-7/8-4 0.0045 

211 0.10 0.95 0.0100 2.00 0.00 
Sta. 20445 0.00 2.04 1 
9 Gr-ate 0.0163 0.004.50 0.64 0.48 0.16 0.10 0.00 8.94 1.55 24 
6 F-1-7iS-4 C1.0100 

203 0.10 0.95 0.0124 2.00 0.00 1 
Sta. 13'95 0.00 2.04 1 
9 Grate 0.0!??0.004.50 1 0.53 0.43 0.10 0.03 0.00 7.07 1.67 19 
6 P-1-7i8-4 0.0i27 



I 
HEC12 (March 1984 - Revised 04/15/88) Pavement Ora i nage 

Input F i ie: DISKBO: CPHX. 1184.HYOR.SPPIHlZSHKFEST.IN j9 
11184 21 01 S.P.P. 8 RAMP "0" S.10 TYEAR EAST SIOE 
Maximum Depth 0.33 Ft. In tens i ty  2.70 In./h~-. Manning's n 0.0150 

Calculations 05, 
DFM 

ge 1 
Made By: 

Pa 

1 Id. Level A 1  C 1  So G X1 A e f :  * * * Q - c f s * * *  
Locat ion A2 C2 S1 a X2 Pef : Total Inter. Bypass 

A3 C3 S2 CI L (Em (la IIO S3 H 

Depth Spread 
-ft. 1 

- ft. 
2 

Velocity 
-fps. 

0.35 0.95 0.0260 2.00 0.00 i 
STA 258t75 1 0.00 2.04 : 
9 Grate 0.0192 0.00 3.21 : 0.90 0.68 0.22 
6 P-1-7/8-4 0.0192 

1 119 
STA 253t00 

STA 248+25 I 
117 

9 Grate 

1 115 
STA 243'50 

I STA 237t00 
9 Gr-ate 
6 P-1-7/8-4 

1 107 0.24 0.95 0.0060 1.50 0.00 1 
STA. 53t63 0.05 0.45 . 0.00 2.04 1 

( 102 
STA. 75tSO 
X Save O 

I - 

102 9 0.38 0.35 . 1 .SO 6.51 

I STA. 75t80 0.25 0.45 . 8.5: 
9 Grate 0.0400 ; 1.81 

0.53 0.0200 
0.17 0.00 7.0'7 

Note: Weir Flow 



HEC12 (March 1984 - Rev~sed 04/15/88) Pavement Oralnage Calcu l a t ~ o n s  
Input FI le: OI%BO: CPHX. 1184.HYOR.SPPIHlZSHALFEST. IN;9 I 11184 21 01 S.P.P. & RAMP "0" S.l/Z 2-YEAR EAST SIDE 
f l a x i m ~  Drpth 0.33 Ft. I n t e n s ~ t v  2.70 In./hr. flann~nq'a n 0.0150 - 

1 Id. Level A 1  C1 So G X 1  Ref : * * h O - c f s  * * Depth Spread 
Location A2 C2 Sf a X2 Pef : Total Inter. Bypass -ft. 1 

A3 C3 S2 W L 
Oa Oo 53 H 

9 0.53 0.95 0.0200 1.50 0.00 
STA 230t00 I lo5 

0.00 2.04 : 
9 Grate 0.0400 0.003.21 ! 1.36 0.88 0.48 0.16 0.00 
6 P-1-7/8-4 0.OZOO 

I 111 0.58 0.95 0.0048 1.50 0.00 i 
STA 235+50 0.00 2.04 1 

0.0400 0.003.21 1.97 1.22 0.75 0.23 0.00 1 ;::;,8..4 0.0200 

STA 
X Save D 1 0.75 

- ft. 
2 

/ 112 9 0.15 0.95 . 1.50 10.1; 
STA 23025 11.91 

I Grate 

0.0400 1.13 
0.75 0.0200 

0.10 0.00 3.51 

Note: Weir Flou 

05, 
Made By: DFM 

Page 2 

Velocity % 
-fps. Bypass 



HECl2 (Parch 1984 - Revised 04/15/88) Pavement Drainage Calculations 1 Input Fiie: 0~BO:CPH~.1184.HYDs.SPP1H12SHALFWSTTIN;13 
11184 21 01 H1ZSHALFWST.IN S. 1/2 2-Year Southb~nd ( Maximum Depth 0.33 Ft. Intensity 2.70 In./hr. Manning's n 0.0150 

Id. Level A1 C1 So G X1 Aef : * * * Q - cfs * h 4 Depth Spread 
Locat ion A2 C2 S1 a XZ Pef : Total Inter. Bypasr -ft. 1 1 TYPE A3 C3 S2 W L 
Subtype Oa Qo S3 H 

9 0.64 0.95 0.0145 1.50 0.00 1 I 1;: 262tOO 0.00 2.04 1 
9 Grate 0.0400 0.003.21 1.64 1.20 0.44 0.20 0.00 

0.69 0.95 0.0304 2.00 0.00 1 1 ::: 63+00 0.00 2.04 1 
9 Grate 0.0389 0.004.50 : 2.43 1.99 0.44 0.20 0.00 

0.51 0.95 0.0144 2.00 0.00 1 I li: 243.50 0.00 2.04 1 
9 Grate 0.0093 0.004.50 1.55 0.90 0.65 0.12 0.00 

1 :;: 236+28 
X Save Q 

STA 230100 0.00 2.04 1 

I 9 Grate 0.0400 0.003.21 1 1.36 0.88 0.48 0.16 0.00 
6 P-1-7/8-4 0.0200 

0.58 0.95 0.0049 1.50 0.00 1 
STA 235t50 I 11° 0.00 2.04 1 
9 Grate 0.0400 0.003.21 1 1.97 1.22 0.75 0.23 0.00 

ft. 
2 

Made By: 
P; 

Velocity 
-fps. 



HEC12 (March 1984 - Rev~sed 04/15/88) Pawment Dra~nage Calculat~ons I Input FI le: OUBO: IPHX.ll84.HYDR.SPP~Hl2!3!ALFWSTTIN;13 
11184 21 01 H12SHALFWST.IN S. 1/2 2-Year Southbind 
N a x ~ u  Depth 0.33 Ft. Intens~ty 2.70 In./hr. Nam~og's n 0.0150 

Id. Level A1 C1 So G X i  Aef : * 4 4 fl - cfs * 4 * Depth Spread 
Locat I on A2 C2 S1 a X2 Pef : Total Inter. Bypass -ft. 1 

A3 C3 S2 W L 
Subtype Pa flo S3 H 

0.010.45 . 1.50 10.11 1 i: 236+28 0.27 0.95 . 11.91 
9 Grate 0.0400 2.31 

04/27/88 
Made By: DFM 

Page 2 

ft. Velocity % 
2 -fps. Bypass 

0.16 0.00 6.55 

Note: Weir Flow 



HEC12 (March 1984 - Revised 04/15/88) Pavement Dra i nagr Calculations 04/27/88 1 Input F i  1.: ~~:LPHX.ll8I.HYOR.SPP~H12SOF8ETH.IN;l Made By: DFM 
1184 21 01 I n l e t s  South of  Bethany Home Rd. Pyear  Page 1 
M a x i m  Depth 0.00 Ft. In tens i ty  2.70 In./hr. Manning's n 0.0150 

Id. Level A1 C1 So G X1 Aef : * * * Q - c f s * * *  Depth S p r e a d - f t .  Velocity X 
Location A2 C2 S1 a X2 Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 SZ W L 
Subtype Qa Qo S3 H 

9 0.65 0.95 0.0335 1.50 0.00 1 1 :::.215+95 0.00 2.04 1 
9 Grate 0.0172 0.003.21 1 1.67 0.89 0.78 0.13 0.00 7.44 3.48 47 

I :::.215+30 
9 Grate I :27 P-1-718-4 

9 

I 9 Grate 
6 P-1-7/8-4 

1 :::.213+97 
9 Grate 

Sta.213t65 

I 9 Grate 
6 P-1-7/8-4 



HEC12 (March 1984 - Rev~sed 04/15/88) I Input 1 I Ie: a 6 0 1  IsT*.llb.HYDR.SPP7H12BETHRMPCpCINj5 
11184 21 01 BETHANY HOME RAMP-C 2-yr. 1 Nax~aum OQth 0.33 Ft. Inten31 t y  2.70 In./hr. 

Id. Level A 1  C1 So G X1 Aef 1 
A2 C2 S1 a X2 Pef 1 
A3 C3 52 W L 

Subtype Ila 00 S3 H 

9 0.36 0.95 0.0093 1.50 0.00 1 1 30tOO 0.18 0.45 . 0.00 2.04 1 
9 Grate 0.0400 0.00 4.50 1 

1 EX7 0.25 0.95 . 
STA. 2 5 6 6  0.03 0.45 . 0.35 

I curb 

0.0400 1.42 4.02 
0.0200 6.00 : 

9 0.04 0.95 . 
0.03 0.45 . 0.35 

8 Curb 0.0400 1.42 4.02 : 

Paveegnt Drainage Calculatims 

storm 
t h n i n g ' s  n 0.0150 

A * * O - cfs A a * Depth Spread 
Total Inter. Bypass -ft. 1 

1.32 0.95 0.36 0.16 0.00 

Note: L= 17.01 Ft. fo r  

1.04 0.17 0.00 

Note: Weir Flou 

0.14 0.04 0.00 

Note: Weir Flou 

- ft. 
2 

7.91 

100% I n i  

Nade By: 
Pa 

Velocity 
-fps. 

04 
DFM 

ge 1 

x 
Bypass 



APPENDIX 

Design Calculations South of the Arizona Canal 

B. Connector Pipe Design Calculations 



Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411CB124-126. IN SPP W T H  HALF City of Phoenix AZ OX By: TOS Date 04/09/88 

t INT. CURVE S85000 OROP=.OO UPS= 33, 0, 0, 0, NIN ML- 2.00 2.00 2.00 MIN SLOPE- .00000 .00000 .00000 .00000 .00000 

Input Fi le = DUBO:CPHX.1184.HYOR.SPPlP411CB124-126.IN;3 

( CC PG IN RUN FRM TO ES FREQ LGTH MIN TP N Z M  1 ZONE 2 ZONE 3 CONC UPPER STRUCT LINER S T W  
NO. YRS FT OIA A1 C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL N CW LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 

( 03 oi as P-124 la la o 2.0 26. is. z .oiz o.ar .95 0.00 .oo 0.00 .oo lo. iiga.52 2.06 118.61 1-96 
03 01 06 P-125 125 126 0 2.0 26. 15. 2 .012 0.03 -95 0.00 .OO 0.00 .OO 10. 1197.61 2.06 1196.66 1.96 

I 
03 01 10 P-126 126 END 9 2.0 112. 15. 2 .012 0.03 .95 0.00 .OO 0.00 .OO 10. 1196.66 2.06 1192.95 3.22 Z 



I HNTB - PRGliRAM 1411 - * - HYORANB DESIGN F STORM SEERS - * - INFVT OAT4 Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P41lCB124-126.IN SPP SIW1 HALF C i t y  o f  Phoenix AZ OX By: TDS Dste 04/09/88 

I INT. CURVE S85000 DROP=.OO IPS= 33, 0, 0, 0, !IN E L =  2.M) 2.00 2.00 NIN SLOPE- .WOO0 .OM)OO .00000 .00000 .00000 

Input F i l e  = OUBO:EPHX.1184.HYOR.SPPlP411CB124-126.IN;3 

( CC PG LN RUN QA NAX FL CROWN CONTROL FLW CONTROL ALTERNATE DESIGN GROUND CONTROL !IN OUTFALL MX 
NO. CFS LINE EL ELEV DIST ELEV DIST C FREQ MOIA TP N I I A  ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS I N  CFS FT FT FT FT FPS 



- d - DESIGN MMARY - 6 - 
HNTB - PROGRAM T411 - d - HYORNAIC DESIGN OF STORM SEERS - d - OUTPUT MTA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P411CB124-126.IN SPP SOUTH HALF City of Phoenix AZ OX By: TDS Date 04/09/88 
Number of Pipes in system = 3 

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

I 
Input FI le = OUBO:LPHX.118Q.HYDR.SPP7P411CB124-126.I~;3 

CONC. MSIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND C(IW 

PIPE FRDM TO LENGTH TOTAL TOTAL TIME INT. FLOW DIA SLOPE TIME FLOW VEL. FLOW UPPER LOWER UPPER LOWER 

I FT A A MIN IN/W CFS IN % BIN CFS FPS FT FT FT FT FT 

P-124 124 125 26. 0.65 0.62 10.00 2.70 1.67 15 3.115 0.06 12.36 7.02 0.31 1195.021194.21 2.06 1.96 

I 
P-126 126 END 112. 0.71 0.67 10.12 2.69 1.81 15 4.348 0.23 14.60 8.10 0.30 1193.161188.29 2.06 3.22 



1 HNTB - RmeW T411 - * - HYiXWLIC DESIGN OF STORN ZKRS - * - INPUT DATA Run Oate 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411CB127.IN W PEAK PRKNY W T H  HALF City of Phoen~x AZ OX By: TDS @ate 04/09/88 

C INT. CURM S W O  DROP=.OO OPS= 33, 0, 0, 0, MIN EL= 2.00 2.00 2.00 MIN SLOPE- .00000 .00000 .00000 .00WO .OW00 

Input FI lr = DUBO:CPHX.1184.HYDR.SPPlP411W127.IN;10 

1 CC PG LN RUN FROM TO ES FREQ LGTH MIN TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRUCT LONER STRUCT 
NO. YRS FT OIA A1 Cl A2 C2 A3 C3 TIME TOP EL M COV TOP EL M COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 

( 03 01 05 P-127 I27 END 9 2.0 11. 15. 2 .012 0.69 .95 0.00 .OO 0.00 .OO lo. 1193.65 4.56 1l33.11 6.54 Z 

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



I HNTB - PROGRAM I411 - * - HYDRAULIC WIP Oi STORM SEERS - * - INPUT DATA Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411CBl27.IN SOiW PEAK PRKW SOUTH HALF C i t y  of Phoenix AZ OX By: TDS Date 04/09/88 

I- INT. CURW 585000 DROP=.OO OF'S- 33, 0, 0, 0, BIN VEL- 2.W 2.00 2.00 BIN SLOPE= .00000 .00000 .00000 .00000 .WOO0 

Input F i l e  = WBO:CPHX.1184.HMR.SPPIP4llCB127.IN;lO 

( CC PG LN RUN OA MAX FL CROWN CONTROL FLU4 CONTRK ALTERMTE DESIGN GROUND MNTROL MIN WTFALL FAX 
NO. CFS LINE EL ELEV OIST ELEV DIST C FREQ MDIA TP N OA ELEV OIST CLEAR ELEV WL 

FT FT FT FT FT YRS IN  CFS FT FT FT FT FPS 

1 o 4 o i o 1 P - I z 7  0. 0.00 0.00 o. 0.00 o. x 2.0 o. 0 . m  a. 0.00 o. 0.00 o.oom.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



- - DESIGN SUMMARY - A - 
- 

HNTB - PROGRAM 1411 - * - HYDRAULIC DESIGN OF STORM SEWERS - A - WTPUT WTA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P411CB127.IN SWAN PEAK PRKWY SWTH HALF City of Phoenix AZ OX By: TOS Date 04/09/88 
Number o f  Pipes i n  system = 1 

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

I 
Input F i l e  = OUBO:CPHX.1184.HYDR.SPPIP411CB127.IN;10 

I CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW DIA SLOPE TIME FLOW VEL. FLOW UPPER LOWER UPPER LOWER 

I No. 
FT A A MIN IN/HR CFS IN % MIN CFS FPS FT FT FT FT FT 

- 
P-127 127 END 11. 0.69 0.66 10.00 2.70 1.77 15 22.909 0.01 33.51 14.46 0.20 1187.65 1185.13 4.56 6.54 



I HNTB - PRlUUn 1411 - A - HYGRYLIC OESlM OF STORM SEWERS - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411CBlOO.IN W PEAK PRKWY SllUTH HALF City of Phoenix Af OX By: TOS Oate 04/11/88 

C INT. CURVE S85000 DROP=.OO OF'S= 33, 0, 0, 0, HIN VEL= 2.00 2.00 2.00 HIN SLOPE= .00000 .00000 .OOWO .00000 .ON90 

Input File = DUBO:CPHX.1184.HYDR.SPP3P411CB1OO.IN;3 

1 cc pr. LN RUN FRol m rs FREQ L ~ H  nu TP N z a  1 ZONE i ZONE 3 CONC UPPER STWCT rowia STRUCT 
NO. YRS FT 01.4 A1 C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL M CUV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 



1 HNTB - PROGRM T l l i  - * - HYDRAULIC DESIGN OF STURN SEER3 - * - INPUT 0111 Run Oate 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411CB100.IN SQUAW PEAK PRKW SWTH HALF C ~ t y  o f  Phoenix AZ OX By: TDS Oate 04/11/88 

I INT. CURVE S8WO DRW.00 DF9= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .000W 
.................................................................................................................................. 

Input F i l e  = WBO: CPHX.1184.HYDR.SPPIP4llCBlOO.IN;3 

( CC PG LN RUN YA MAX FL Laay CONTROL FLG( CONTROL ALTERNATE DESIGN GROUND CONTROL MIN OUTFALL MAX 
NO. CFS LINE EL ELEV DIST ELEV OIST C FREO Mold TP N 11.4 ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 

I 0 4 0 1 h P - L O O  0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0.000 0. 0.00 0. 0.00 0.0020.00 

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



* - DESIGN SUNNARY - - 

HNT8 - PROGRAM T411 - * - HYORAILIC DESIGN OF STDRM SEWERS - - OUTPUT MTA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01  FILE:P411CBlOO.IN SnUAW PEAK WHY SOUTH HALF City of Phoenix A2 OX By: TDS Oate 04/11/88 
Number o f  Pipes in system = 1 

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

I 
Input F i l e  = OU8O:WX.1184.HYDR.SWlP411CB1W).IN;3 

CONC. DESIGN TRAVEL CRPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FRON TO LENGTH TOT& TOTAL TIME INT. FLOW DIA SLOPE TINE FLOW VEL. FLW UPPER LOWER UPPER LOWER 1 NO. FT A ChA MIN INiHR CFS I N  % nIN CFS FPS FT FT FT FT FT 



1 HNTB - PROGRAM PI1 - * - HYORULIC DESIGN OF STORM SEWS - * - INPUT DATA Run Oate 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411CBlOl.IN SlWAW PEAK PWY MUTH HALF City of Phoenix AZ OX By: TOS Date 04/11/88 
INT. CURVE S85WO M(OP=.OO DPS= 33, 0, 0, 0, NIM VEL- 2.00 2.M) 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

Input F i  le = OUBO: ~X.1184.HYDR.SPPIP411CB101.IN;5 

1 CC PG IN RUN FROM TO ES FREQ LGTH MlN TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRUCT L M R  STRUCT 
NO. YRS FT D I A  A1 C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL M COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 



1 HNTB - PROGRAN 1411 - * - HYORANIC @€SIGN OF STGRN SEERS - * - INWT DATA Run Oate 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411CBlOl.IN %#JAW PEAK WY SWTH HALF C ~ t y  of Phoenix AZ OX By: TOS Date 04/11/88 

I INT. CURVE S85000 DROP=.OO DPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .000M1 
................................................................................................................................... 

Input F i l e  = DUBO:U)HX.118Q.HYDR.SPPlP411CB1Ol.I~;5 

1 CC PG LN RUN OA MAX FL CROWN CONTROL FLW CONTROL ALTEWTE DESIGN GRQUND CONTROL NIN CUTFALL NAX 
NO. CFS LINE EL ELEV DIST ELEV DIST C FREQ N01A TP N OA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN  CFS FT FT FT FT FPS 

I 0 4 0 1 M P - l o i  0. 0.00 0.00 o. 0.00 a. x 2.0 o. o.ooo a. o.m o. 0.00 o.00io.m 

I 

I 
I 

3 

I 
I 
I 

I 
I 



HNTB - PRM;RAM T411 - A - HYDRAULIC MSIGN (1F STOM SEERS - * - OUTWT DATA Ron Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P41lCBlOl.IN SWM EM PRKWY SDUTH HALF C i t y  of Phoenix AZ OX By: TDS Oate 04/11/88 
Number o f  Pipes in system = 1 

I 
Input F t i e  = WBO:CPHX.1184.HVOR.SPPIP411CBlO1.IN;5 

CONC. MSIGN TRAVEL CAPK. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TINE INT. FLOW D1A SLOPE TIME FUIN EL. FLOU UPPER LOWER UPPER LOWER 

I ". FT A CAA NIN INMR CFS IN % MIN CFS FPS FT FT FT FT FT 

P-101 101 €NO 40. 0.07 0.05 10.00 2.70 0.14 15 0.441 0.40 4.65 1.68 0.15 1181.79 1181.62 1.68 1.95 

D 
I 
I 
I 
D 
I 
I 
1 
I 
I 
I 
I 
3 
I 



HMB - PROGRAM T411 - * - HYDRltULIC DESIGN OF STORM SEWERS - A - INPUT DATA Run Date 28-PPR-88 Page 1 
Jab 1184-21-01 Ref. 01 FILE:P411CBlOZ.IN WhW PEAK PRKWY SWTH HALF C i t y  of  Phoenix AZ OX By: TDS Dste 04/11/88 
INT. CURVE 585000 DRGP=.OO WS= 33, 0, 0, 0, NIN VEL= 2.00 2.00 2.00 MIN SLOPE- .00000 . O W  .00000 .00000 .00000 

Input F i  lr = ~O:CP+X.ll84.HYOR.SPPIP411CB102.IN;2 

) cc PG LN RUN FROM m ES FREQ LGTH NIN TP N ZONE I ZWE 2 ZONE 3 mc UPPER STWCT LOKR STRUCT 
NO. YRS FT DIA A1 C1 A2 C2 A3 C3 TIME TOP EL N CUV TOP EL M CW LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 



1 HNTB - PROGRAM T 4 l l  - * - NORAIHIC DESIGN OF STlRn SEMEB - * - INPUT OAT* Run Oate 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411CB102.IN SWAW PEAK PRKWV SDUTH HALF C i t y  o f  Phoennlx AZ OX By: TDS Oate 04/11/88 

I INT. CURVE S85000 OROP=.OO OPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .moo0 

Input F i l e  = WBO:C~X.1184.HYOR.SPPIP411C8102.IN;2 

) CC PG LN RUN QA MAX FL CROW CONTROL FLW CONTROL ALTERNATE DESIGN GROUND CONTROL NIN OUTFALL RAX 
NO. CFS LINE EL ELEV DIST ELEV OIST C FREQ FaIA TP N QA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN  CFS FT FT FT FT FPS 



- * - OESIGN SUMMARY - * - 

HNTB - PW3GRAM T411 - * - HVORAULIC DESIGN OF STURN S E W  - * - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P41lCBlOZ.IN WAW PEAK PRKWV MUTH HALF C i t y  of Phoenix AZ OX By: TDS Date 04/11/88 
Number o f  Pipes i n  system = 1 

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

I 
Input FI le = UUBO:CPHX.1184.HYOR.SPPIP411CB102.IN;2 

CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW DIA SLOPE TINE FLOM VEL. FLDW UPPER LOKR UPPER LOWER 

I FT A C*A MIN IN/HR CFS IN  % NIN CFS FPS FT FT FT FT FT 

P-102 102 EN0 30. 0.63 0.47 10.00 2.70 1.28 15 15.400 0.04 27.47 11.42 0.18 1182.11 1177.49 2.06 8.32 

I 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 



I HNTB - PROGRAM T411 - * - HWRULIC ESIGN IX STORM SEER3 - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411726123.IN SWAN PEAK P W  SOUTH HALF C i t y  o f  Phoenix AZ OX By: SAL Date 04/08/88 

1 INT. CURVE S85000 DRCP=.OO DPS- 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

w 
Input F i l e  = MJBO:CPHX.1184.HYOR.SPPIP411SHALF103-106.1N;1 

I CC PG LN RUN FROM TO ES FREU LGTH MIN TP N 
NO. YRS FT O I A  

TN 

I 03 01 05 P-103 103 104 0 2.0 62. 15. 2 .012 
03 01 10 P-104 104 128 0 2.0 62. 15. 2 .012 

I 03 01 11 P-128 128 105 0 2.0 62. 15. 2 .012 
03 01 15 P-105 105 106 0 2.0 43. 15. 2 .012 
03 01 20 P-106 106 OUT 9 2.0 23. 15. 2 .012 

ZONE 1 
A 1  C 1  

ACRE 

0.36 .95 
0.53 .95 
0.00 .oo 
0.53 .95 
0.24 .95 

m 2  
A2 C2 

ACRE 

0.18 .45 
0.00 .oo 
0.34 .45 
0.00 .oo 
0.66 .45 

ZONE 3 CONC UPPER STRUCT LOWER STRUCT 
A3 C3 TIME TOP EL M COV TOP EL M COV LR 

ACRE MIN FT FT FT FT 



I HNTB - PaOjRUl 1411 - * - HYORAIIIC OLSIGN I3 STURN w R S  - I - INPUT OAT* Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411726123.IN SJUCIW PEAK PRKWY SOUTH HALF Ci ty  of Phoenix AZ OX By: SAL Date 04/08/88 
INT. CURVE S850OO DROP=.OO WS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN UOPE= .000W .00000 .000W .00000 .OOMX) 

..I 
Input F i l e  = LWO:CPHX.1184.HYDR.SPPIP411SHW103-106.IN;l 

( CC R LN RUN OA N4X Eli CONN CONTROL FLDl CONTROL ALTERNATE DESIGN GRDUNO CONTROL NIN OUTFALL MAX 
NO. CFS LINE EL ELEV DIST ELEV OIST C FREQ MOIA TP N OA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS m 



- h - OESIGN WNARY - 6 - 

HNTB - PROGRAM T411 - h - HYDRAULIC MSIGN OF STOAM SEWERS - h - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P411726123.IN SWAM PEAK PRKWY SOUTH HALF C i t y  o f  Phoenix AZ OX By: SAL Date 04/08/88 
Number o f  Pipes in system = 5 

I m u t  F i l e  = WBO:LPHX.1184.HYOR.SPPIP411SHALF103-106.IN;1 

CONC. DESIGN TRAVEL CRPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW DIA SLOPE TIME FLOW VEL. FLOW UPPER LOWER UPPER LDllER 

I NO. FT A ChA MIN INMR CFS IN % MIN CFS FPS FT FT FT FT FT 

P-103 103 104 62. 0.54 0.42 10.00 2.70 1.14 15 0.440 0.33 4.64 3.13 0.42 1185.90 1185.63 3.56 20.54 

I P-106 106 OUT 23. 2.24 1.84 10.98 2.60 4.78 15 6.783 0.03 18.23 12.51 0.44 1184.56 1183.00 5.56 7.29 



HNTB - PRDGRAM 1411 - * - HYDRAULIC DESIGN OF STORM SEWERS - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411726546.IN MUAW PEEP PPWY SOUTH HALF C i t y  of Phoenix AZ OX By: M L  Date 04/07/88 
INT. CURVE S85000 DROP=.OO GPS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN %WE= .00000 .00000 .00000 .00000 .00000 

Input F i l e  = LXBO:LPHX.1184.HYOR.SPPlP411W108-112.IN;1 

1 CC PG LN RUN FGI% TO ES FREQ LGTH MIN TP N ZONE 1 ZONE 2 ZOME 3 CONC UPPER STRUCT LOKR STRICT 
NO. YRS FT O I A  A 1  C 1  A2 C2 A3 C3 TIME TOP EL N COV TOP EL N COV LR 

IN  ACRE ACRE ACRE MIN FT FT FT FT 



I HNTB - PROGRAM T 4 l l  - * - HYDRAULIC DESIBt OF STORM SMRS - * - INPUT OATA Run Oate 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411726546.IN SQUAW PEAK PKWY SWTH HALF Ci ty  of Phoenix A2 OX By: SAL Oate 04/07/88 

I INT. CURVE S85000 DROP=.OO OPS= 33, 0, 0, 0, NIN VEL= 2.00 2.00 2.00 NIN SLOPE- .00000 -00000 .00000 .00000 .00000 
-------------------------------------------------------------------------------------------------------------------------------. 

Input F i l e  = WBO:CPHX.1184.HYOR.SPPIP411SHALF108-112.IN;l 

) CC PG LN RUN QA NAX FL CROWN CONTROL 
NO. CFS LINE EL ELEV OIST 

FT FT FT 

FLW CONTROL ALTERNATE DESIGN GROUND CONTROL MIN OUTFALL WAX 
ELEV OIST C FREQ MOIA TP N QA ELEV DIST ,CLEAR ELEV VEL 
FT FT YRS IN CFS FT FT FT FT FPS 



- - DESIGN SUMMARY - - 

HNT8 - PROGRAM T411 - * - HYDRAULIC OESIGN OF STORM SEERS - * - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P411726546.IN SWAW PEAK KPY SOUTH HALF C i t y  of Phoenix AZ OX By: SAL Date 04/07/88 
Number of Pipes i n  system = 5 

- - - - ---- 

I 
Input F I  le = WBO: CPHX.1184.HYOR.SPPlP411SHALF1O8-11Z.IN;1 

CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TINE INT. FLOW DIA SLOPE TIME FLOW ML. FLOW UPPER LOWER UPPER LOWER 

I FT A ChA MIN IN/HR CFS IN % MIN CFS FPS FT FT FT FT FT 

P-108 108 109 66. 0.94 0.81 10.00 2.70 2.20 15 0.440 0.29 4.64 3.73 0.60 1193.36 1193.07 2.06 2.08 

I P-112 112 OUT 52. 2.95 2.22 10.84 2.62 5.80 15 9.481 0.06 21.55 14.90 0.44 1191.92 1186.99 3.81 8.74 



1 HNT8 - PROGRAM I411 - r - HYORAULIC DESIGN OF STORM SEWERS - I - INPUT OATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411726125.IN SQUAW PEAK PRKWY SDOTH HALF C i t y  o f  Phoenix AZ OX By: SAL Date 04/08/88 

C INT. CURVE S85000 DROP=.OO OPS= 33, 0, 0, 0, MIN VEL- 2.04 2.00 2.00 MIN SLOPE- .00000 .00000 .00000 .00000 .00000 

Input F i l e  = OUBO:CPHX.1184.HYDR.SPPIP411SHALF114-115.lN;l 

I CC PG LN RUN FRO# TO ES FREQ LGTH #IN TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRUCT LOWER STRUCT 
NO. YRS FT 01.4 A 1  C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL N COV LR 

IN ACRE ACRE ACRE #IN FT FT FT FT 



1 HNTB - PROGRAM T 4 l l  - * - HYORAULB DESIGN OF STOQ SEERS - * - INPUT OATA Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411726125.IN SWAM PEAK PRKWY SDUTH HALF Ci ty  of Phoenix AZ OX By: SAL !Ate 04/08/88 

I INT. CURVE S85000 DROP=.OO OPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 
.................................................................................................................................. 

Input FI le = DUBO:~X.1184.HYDR.SPPlP411SHALF114-115.IN;1 

( CC PG LN RUN OA flax FL CROMN CONTROL FLM CONTROL ALTERYATE DESIGN GROUND CONTROL NIN OUTFALL MAX 
NO. CFS LINE EL ELEV OIST ELEV DIST C FREQ MIA TP N OA £LEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS I N  CFS FT FT FT FT FPS 

I 040105P-114 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0 . N  0. 0.00 0. 0.00 0.0020.00 
040106P-130 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0.000 0. 0.00 0. 0.00 0.0020.00 

I 04011OP-115 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0.000 0. 0.00 0. 0.00 0.0020.00 

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



- a - DESIGN SUNNARY - - 

HNTB - PROGRAM T411 - * - HYDRAULIC OESIGN OF STORM SEWERS - * - OUTWT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FILE:P411726125.IN SOUAN PEAK M Y  SOUTH HKF C i t y  o f  Phaentx AZ OX By: SAL Date 04/08/88 
Number of Pipes i n  system = 3 

I 
Input F I l e  = DUBO: ~X.1184.HYDR.SPPlP411SHALF114-115.IN;l 

CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTL T I M  INT. FLOW O I A  SLOPE TIME FLOW VEL. FLOW UPPER LOWER UPPER LOWER 

I ". 
FT P C*A RIN IN/HR CFS IN  % NIN CFS FPS FT FT FT FT FT 

P-114 114 130 16. 0.51 0.48 10.00 2.70 1.31 15 6.687 0.03 18.10 8.57 0.23 1204.051202.98 2.06 1.96 

I P-130 130 115 75. 0.88 0.65 10.03 2.70 1.76 15 0.893 0.27 6.62 4.55 0.441202.881202.21 2.06 1.96 

I 
P-115 115 OUT 38. 1.62 1.29 10.31 2.67 3.45 15 6.210 0.06 17.45 11.07 0.38 1202.11 1199.75 2.06 3.67 

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



1 HNTB - PROGRAM 1411 - * - HYDRAULIC DESIGN Ili STUB4 SEWERS - * - INPUT DATA Run Oate 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 FILE:P411726124.IN WAW PEAK PRWY W T H  HALF C i t y  of Phaenix AZ OX By: SAL Date 04/07/88 

m IM. CURVE 585000 DROP=.OO DPS- 33, 0, 0, 0, HIN VEL= 2.00 2.00 2.00 M I N  %OPE= .00000 .WOO0 .00000 .000W . O O m  

Inpot File = DU8O:CPHX.118Q.HYDR.SPPIP411SHALF116-117.IN;l 

1 CC PG LN RUN FROM TO ES FREQ LGTH M i l  TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRKT LOER STRUCT 
NO. YRS FT O I A  A1 C1 A2 C2 A3 C3 TIRE TOP EL M COV TOP EL M COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 

( 03 01 05 P-116 116 131 0 2.0 16. 11. 2 .Dl2 0.51 .95 0.00 .00 0.00 .OO 10. 1215.22 2.06 1213.21 1.96 
03 01 06 P-131 131 117 0 2.0 65. 15. 2 .012 0.00 .OO 0.37 .45 0.00 .OO 10. 1213.21 2.06 1211.82 1.96 

I 03 01 10 P-117 117 OUT 9 2.0 42. 15. 2 .012 0.52 .95 0.24 .45 0.00 .00 10. 1211.82 2.06 1211.82 2.06 Z 



I HNTB - PRVjsl* T 4 l l  - * - HYDRAULIC DESIGN OF STORM SEWERS - * - INPUT DATA Run Date 28-WR-88 Page 2 
Job 1184-21-01 Ref. 01 FILE:P411726124.IN SOMW PEAK PRKWV SOUTH HALF C ~ t y  o f  Phoen~x A2 OX By: YIL Date 04/07/88 

C INT. CURVE S85WO DROP=.OO DPS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE- .00000 .00000 .00000 .00000 .00000 
---------------------------------------------------------------------------------------------------------------------------------. 
Input FI le = DUBO: CPHX.1184.HYDR.SPPlP411SHALF116-117.IN;1 

1 CC PG LN RUN OA NAX R CROWN CONTROL FLOW CONTROL ALTERNATE OESIGN GROUND CONTROL HIM WTFWL MAX 
NO. CFS LINE EL ELEV DIST ELEV OIST C FREQ MOIA TP N OA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT VRS IN  CFS FT FT FT FT FPS 

) 04 01 05 P-116 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0 .Om 0. 0.00 0. 0.00 0.00 20.00 
040106P-131 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0.000 0. 0.00 0. 0.00 0.0020.00 

I 04011OP-117 0. 0.00 0.00 0. 0.00 0. X 2.0 0. 0.000 0. 0.00 0. 0.00 0.0020.00 

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



- * - DESIGN SUMMARY - * - 

HNT8 - PROGRAM T411 - A - HYDRAULIC DESIGN OF STORft SEWERS - * - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 FIlE:P411726124.IN SWAM PEAK PRKlPl SOUTH HALF C i t y  o f  Phoenix I\Z OX By: SAL Date 04/07/88 
Number of P i p  in system = 3 

Input F i l e  = DU8O:CPHX.1184.HYDR.SPP1P411SHALF116-117.IN;l 

CONC. DESIGN TRRVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 
PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW DIA SLOPE TINE FLOW VEL. FLOW UPPER LOWER UPPER LOWER 

I FT A C*A BIN IN/HR CFS IN  % NiN CFS FPS FT FT FT FT FT 

P-116 116 131 16. 0.51 0.48 10.00 2.70 1.31 15 11.937 0.03 24.19 10.52 0.20 1211.72 1209.81 2.06 1.96 

1 P-131 131 117 61. 0.88 0.65 10.03 2.70 1.76 15 1.935 0.18 9.86 6.07 0.36lXB.711208.42 2.06 1.96 

P-117 117 OUT 42. 1.64 1.25 10.20 2.68 3.36 15 0.440 0.17 4.64 4.12 0.79 1208.32 1208.14 2.06 2.24 

I 



( HNT8 - PROGRAM TI11 - * - HYDRAULIC DESIGN OF STORM SEUERS - * - INPUT OAT4 Run Date 4-NAY-88 Page 1 
Job 1184-21-01 Ref. 01 X FILE:P411SHALF193-229.1N S.P.P. SOUTH PALF City of Pnoen~x A2 OX By: TDS Date 04/07/88 
INT. CURVE %I5000 DROP=.OO DPS: 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 #IN SLOPE- .00000 .00000 .00000 .00000 .00000 

m Input Fi ie = DISK8O:~HX.l184.HYUR.SPP7P411SHALF193-229.IN;43 

1 CC PG LN RUN NUN TO ES FREQ LGTH HIN TP N ZONE 1 ZGNE 2 iONE 3 CUNC UPPER STWCT LOWER STRUCT 
NO. YRS FT DIA A1 C1 A2 C2 A3 C3 TIK TOP EL t4 COV TOP EL t4 CCV LR 

IN ACRE ACRE A C E  MlN FT FT FT FT 



1 H T  - PROGRAM 4 1  - * - HYORlULlC OESLGN OF STORM SEUERS - * - INPUT ON$ Run Date 4-MAY-88 Page 2 
Job 1184-21-01 Ref. 01 X FILE:P411SHC\LFl93-229.IN S.P.P. SOUTH HALF City of Phoenix AZ OX By: TOS Oate 04/07/88 
INT. CURVE 585000 DROP=.OO OPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

m 
Input F i l e  = 01SKBO:Cf'HX.1184.HYOK.SPPIP411'~HALF193-?29.INj43 

I CC PG LN RU( Q& I U X  R CROMN CilNTROL 
NO. CFS LINE EL ELEV OlSl 

FT FT FT 

FLOW CONTROL ALTERNATE DESIGN GROUND CONTROL MIN OUTFALL MAX 
ELEV OIST CFREO HDIATP N OA ELEV OIST CLEAR ELEV VEL 
FT FT YRS IN CFS FT FT FT FT FPS 



- * - OESIGN SUMNARY - * 
HNT8 - PROGRAM 1411 - - IHYOKAULIC DESIW4 OF STORM SEWERS - * - OUTPUT DATA Run Date 4dAY-38 Page 4 

I Job 1184-21-01 Ref. 01 X FILE:P411SHALFl93-229.IN S.P.P. SOUTH HALF C i t y  of Phoenix AZ OX By: TDS Date 04/07/38 
Number of P ipes in  system = 19 

I 
I n p u t  F i  l e  = DISI;BO:CPIiX.l184.HYUR.SPPIP411SHALF193-229.IN;43 

utput data fol- COI)V~!-S~M t o  PL412: OISKBO:CPHX.ll84.HYOH.SPPIP411SHALF193-229.XPL;1 
CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 

PIPE FROM TO LENGTH TOTAL TOTRL TINE INT. FLOW OIA SLCPE TIME FLOW VEL. FLOW UPPER LUWtR UPPER LOWER 1 NO. FT A C*A MIN INiHR CFS I N  % FIN CFS FPS FT FT FT FT FT 

I P-231 231 232 75. 2.96 2.43 12.81 2.42 5.87 * 15 0.720 0.23 5.'24 5.52 1.02 1224.46 1Z23.92 20.50 13.50 
*PIPE DESIGNED FOR 5.92 CFS 
P-233 233 232 17. 0.17 0.08 10.00 2.70 0.21 15 3.412 0.07 12.93 3.91 0.11 135.00 1234.42 2.06 8.00 

1 P i 3 4  234 232 70. 0.41 0.18 10.00 2.70 0.50 1 0 . 4 3  0.47 4.66 2.48 0.28 1229.00 1228.63 2.06 13.73 



1 HNTB - PRIWM T 4 l l  - * - HYORAULIC ESIGN OF STORM SEYERS - * - INPUT DATA Run Oate 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 X FILE:P411SHALFZ29-228.IN S.P.P. SWTH HALF Ci ty  of Phoentx AZ OX By: OFM Date 04/28/88 
INT. CURVE 385000 OROP=.OO DPS- 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 BIN M P E =  .OOM)O .00000 .00000 .00000 .00000 

Input F i l e  = OUB0:CPHX.ll~4.HYOR.SPPlP411SHALF229-229.IN;2 

( CC PG LN RUN FROM TO ES FREQ LGTH R I N  TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRUCT LONER STRUCT 
NO. YRS FT DIA A 1  C1 A2 C2 A3 C3 TIME TOP EL M MV TOP EL M MV LR 

I N  ACRE ACRE ACRE BIN FT FT FT FT 



1 HNTB - PROGRAM 1411 - * - HVDRAULIC DESIGN OF STORM SEWERS - * - INPUT DATA Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 X FILE:P411SHALF229-228.1N S.P.P. SOUTH HALF C i t y  o f  Phoenix A2 OX By: DFM Date 04/28/88 
INT. CURVE S85000 DROP=.OO DPS= 33, 0, 0, 0, M I M  E L =  2.00 2.00 2.00 MIN SLOPE- .00000 .00000 .00000 .00000 .00000 I 
Input F i l e  = WBO:CPHX.1184.HMR.SPPIP411SHALF22!3-228.IN;2 

I CC PG LN R U I  M MAX FL C R M  CONTROL FLM CONTROL ALTERNATE DESIGN GROUND CONTROL MIN OUTFALL MAX 
NO. CFS LINE EL ELEV DIST ELEV DIST C FREQ M D I A  TP N 08 ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS I N  CFS FT FT FT FT FPS 



- h - DESIGN SUNNARY - - 

HNTB - PROGRAM T411 - - HYDRAULIC DESIGN OF STDRM SEERS - 6 - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 X FILE:P411SHALF229-228.IN S.P.P. SOUTH HALF City o f  Phoenix h l  OX By: OFM Date 04/28/88 
Number o f  Pipes in  system = 1 

.................................................................................................................................... 
Input Fi  l e  = DUBO: CPHX.1184.HYDR.SPPlP411SHALF229-225.INC m 

atput data for conversion to PL412: WBO:CPHX.1184.HYDR.SPPIP411SHALF229-228.XPL;l 
CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GRDUND COVER 

PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FUlW 014 SLOPE TIME FLOW VEL. FLOW UPPER LDWER UPPER LOWER I NO. FT A CaA MIN IN/HR CFS IN % MIN CFS FPS FT FT FT FT FT 



APPENDIX 

Design Calculations South of the Arizona Canal 

C. Memo Regarding Design of 18th Street Storm Drain 



HUVdARO NEEDLES TAMMEN a aERGENOOFF 

lnteroff ice 
Correspondence 

To File 

From Kathy Alberts 

~~t~ April 28, 1987 

subject Squaw Peak Parkway Drainage Design 
Job No. 11184-22-01 

18th Street Storm Drain Sizing 

Following is a summary of the April 28, 1987, meeting with 
the City of Phoenix Drainage Department staff regarding the 
18th Street Storm Drain Sizing: 

In Attendance: 

Ray Acuna 
Phil Arthur 
Ross Blakely 
Pete Johnson 
Dwayne Williams 
Tom Klimek 
Tim Schoonhoven 
Kathy Alberts 

C.O.P. 
C.O.P. 
C.O.P. 
C.O.P. (Squaw Peak parkway Coordinator) 
C.O.P. 
HNTB 
HNTB 
HNTB 

During the meeting the following events occurred. 

1) HNTB presented it's overland flow calculations for the 
area from the Arizona Canal to Bethany Home Road and from 
20th Street to the Squaw Peak Parkway. We emphasized 
that our overall flow value was 34 cfs, which is more 
than twice the 16 cfs as was presented in the Greiner 
Engineering report "Squaw Peak Parkway Task 12 Technical 
Memorandum: Drainage Study of the Squaw Peak Corridor 
Between 16th Street and 24th Street, November 1983." 

2) Dwayne Williams stated that he believed that the 
discrepancy was due to using two different design 
methods. He also said that previous studies indicate 
that the TR-20 modeling method was much more accurate 
than the rational method than the Rational Method that 
HNTB had used. 

3) The City storm drain design section directed HNTB to size 
the catch basin using the rational method, however, they 
stated that they believe the Greiner Design for the 18th 
Street storm drain is adequate and should be used by HNTB 
instead of the value from the rational method. 

4) HNTB agreed to adopt the Greiner storm drain design and 
to size the catch basins using the rational method. 

DII.194.16/a11 







APPENDIX 

Design Calculations North of the Arizona Canal 

A. Offsite Flow Analysis, (TR 20 Computer Output) 



JOEr TR-20 FIJLLFRINT st!mK~riv 
TITLE 001 UCOI.ILLO 50 YK. STOW FOR THE @=&IT€ CtF:AIN&GE FMI  S.P.P. 
5 RAIPXL 1 0.5000 
8 0.0000 0.0040 0. 0&?0 0.0130 0.0180 
8 O.O?ZO 0.0250 0.0310 0.0350 0.040ii 
8 0.0410 0.0480 0.0530 0.0570 0.0620 
8 O.Gb6O 0.0710 0.0750 0.0800 0.093 
8 0.1070 0.1200 0.1400 0.1700 0.6W 
8 0.8600 0.8600 0.8800 0.8Y30 O.WM 
8 0.9200 0.9240 0.92W 0.7330 0.9370 
8- 0.9420 0.9470 0.9510 0.9560 0.9600 
8 ' ' 0.940 0.9690 0.9730 0.17%0 0.91320 
8 0.%70 0.9910 O.Y??O 1.0000 1 .OOOO 
9 ENOTGL 
6 RUNOFF 1 001 1 0.1244 98.000 0.1667 1 1 1  
6 KEALti 3 002 1 2 5650.0 0.7EZO 0.0000 i l l  
6 RUNOFF 1 003 3 0.4698 89.000 0.3519 :I :  1 1 
t A[t[IHYU 4 003 2 3 4 1 ' 1  1 1 
t REACH 3 004 4 1 2400.0 0.6840 . 0.0000 1 1 1  
6 RUNOFF 1 0% 2 0.29'27 %?.000 0.2570 1 1 1  
6 AOOHYO 4 005 1 2 3 1 1  1 1 
6 REACH 3 006 3 1 1300.0 0.640? 0.0OM 1 1 1  
6 RUNOFF 1 007 2 0.0?07 90.000 0.1667 1 I 1  
6 ADOHYO 4 007 1 2 5 1 1  1 1 

ENOATA 
7 INCREM 6 0.0500 
7 COdFUT 7 001 O0Il 0.0000 3.3700 1.0000 101 3 1  

ENCCtiF' 1 
EEIUJOE: 2 





. . 
PASS= 1 

EXECUTIVE CONiR6L CARD & OPERATION INCRM, SAIN T I K  INCRMENT- 0.05 
EXECUTIVE CC.E~(UL M'I 270 OTEIMTION COWUT, FRO# XSECWSThllCT I /  0 TO XSECWSTRLCT 8/ Cs 

STARTING TIME: 0.00 RAIN OEFTH= 3.57 RAIN DURATION= 1.00 HAIN TMLE NO.= i SOIL CONDITION= 2 
ALTERNATE NO.= 1 STOW NO.= 1 

SUE:F:OUI INE F;YNOF'F CF:CISS SECTION 1 
AF;EA= 0.12 IELc$.lT NNOFF D!FcSIE= Y6.0 TIME OF CONCWEIIRATIOEI: 0.17 

PEAK TIMES 
3.5i 
4.48 
5.45 
5.99 
6.99 
7.93 

10.00 
11.98 
13.48 
14.47 

PEAK DISCHARGES 
1;440 
1.550 
2.448 
1.877 
2.036 
2.152 
6.803 

fi L4L.L.61 
11.349 
7.540 

PEAK ELEVATIONS 
(RUNOFF) 
(RUEIOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUdOFF) 
IRUNOFF) 
(RUNOFF) 
(FiUNOFi) 

TOTAL HATER, I N  INCHES ON CRAIN&GE AREA: 3 . 0 m  CFS-HK?? 241.17 ACXrE-FT= 20.10 

SUE:F(OUTl'E!E REACI-I CF:6SS SECTIlYrl 2 
LENGTH. 5b50.Xi IbB'UT CUEFF'ICIENT= 0.7830 INPUT FWlINGS= 0.00 

AVEKRFE HATER VELOCITY= 6.319 AVERAGE KOUTING COEFF= 0.78:O f!M!UER OF f(OUTINGS= 3.91 

PEAK TIMES 
3.73 
4.63 
5.72 
b.. i ?  
7.20 
2.15 

10 7' . =, 
I'2.20 
13.65 
14.68 

PEA!: DI'ZWKGES 
1.4s 
1.526 
2.421 
1.969 
2.023 
~ . 1 4 2  
6.?84 

233.4?38 
11.249 - p"" ! . , *L  

PEAK ELNATIOiG 
(NULL) 
(NULL? 
(NULL) 
(NULL) 
!NULL) 
(EtIJLLi 
(NULL) 
(NULL) 
(IIULLi 
(i:?ILLi 



TIME 
0.m 
0 . w  
1.m ' 

r1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.w 
5.50 
6.00 
6.50 
7. cc 
7.50 
8.00 
2.50 
9.C.3 
9.50 

10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.W 
14.50 

DISCHG 
OISCHG 
CIISCHG 
UISCHG 
CIISCHG 
5ISCHG 
CfISCHG 
CIISCHG 
UISCHG 
OISCHG 
DISC& 
OISCHG 
ClISCHG 
OISCHG 
DISC& 
OISCHG 
CIISCt!G 
OISCHG 
UISCHE 
DISCHG 
OISCW 
OISCHG 
UISCHG 
UISCHG 
OISCHG 
OISCHG 
[IISCH'j 
DISCHG 
CIISCIIG - 
ElISCHG 

<NiEtL) 
(NULL? 
(MdLL) 
il-!ULL) 
WLL) 
+!!ILL) 
iNiLLj 
(HULL) 
(NULL! 

HYORCEWPH, TZEEO- 0.00 DELTA T= 0.05 ' UfiAINAGE AKW= 0.59 
0.00 0.00 0.N) 9.00 0.00 0.00 0.00 0.00 0.00 
0.m O.W 0.00 0.00 0 .K 0.w 0.00 0.00 0.00 
0.06 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 . 0.01 0.02 0.05 0.09 0.13 0.17 0.21 
0.30 0.34 0.38 0.42 0.45 0.47 0.48 0.49 0.50 
0.53 0.55 0.57 0.59 0.60 0.59 0.57 0.55 0.54 
0.54 0.54 0.55 0.56 0.60 0.70 0.85 1.00 1.12 
1.28 1.33 1.37 1.41 1.42 1.37 1.27 1.20 1.14 
1.09 1.09 L . J ?  1.10 1.13 1.18 1 .26 1.33 1.39 d ,.7 

1.47 1.49 1.51 I . IL 1.G 1.31 1.04 0.78 0.58 . p7 
0.39 0.3.5 0:34 0.34 0.42 0.71 1.15 1.58 1 .90 
2.24 2.33 2.53 2.41 2.41 2-32 2.19 2.06 1.96 
1.88 1.87 1.8~. 1 .87 1.85 1 .S1 1.73 1.45 1.61 
1.56 1.56 1.56 1.56 1 .59 1.65 i.14 1 s  1.90 4 - 
1.98 2.00 2.01 2.02 2.01' 1 . 9 ~  1.28 1.79 1.74 
1.68 1.6' 1.67 1 . a  1.70 1.77 1.87 1 .9b 2.03 
2.13 2.16 2.19 2.21 ? -.-- .?? 2-18 2.10 2.03 1.99 
1.97 1.99 2.01 2.05 2.10 7 L.LL 3: 2.34 2.47 2.58 
2.74 2.86 3.04 5 .-. 7~ 3.71 4.51 5.58 6.60 7.40 
n c,.42 8.76 9.06 9.35 9.64 0 ;.? . 10.32 10.66 10.97 

11.47 11.68 1 1 .  !2.00 12.11 12.18 12.21 12.L5 12.32 
1'2.64 13.i12 13.60 14.34 1 5 .  14.54 18.01 19.32 20.38 
22-00 22-89 24.13 25.52 27.30 - 27.49 31-94 3 . 1 6  35.90 
51.37 78.11 125.55 197.65 291.20 406.50 532.42 648.14 741.68 

5 4 9  8w.22 $2;,!.96 C , i ?  ,.: .-,. '$1 $ 1 .  79!3.63 718.00 712.13 689.23 
553.28 617.14 557.31 4 400.8) .?*.* 219."2 1Fia>.j.&6 100.36 
44.64 32.14 2&,..42 . . 3 9  .>$.6$ -,.-, ai.t; . - z . 5 0  41.73 44.70 
47.4'3 47.39 4h.53 45.03 43.08 40.87 38.48 . . 36.86 55.57 
34.12 33.76 <,I> " i :, , 

i.d.;~ ;.-< .1)6 .> ..- 34.5!, 34 '27 34.85 35.E 75 .!.. .- 77 
.7r mL- 35.41 j..,.j:.t .,.. 5 . .:,..y1 34.61 ::$..:$ 33.W 33.2.Z 3 .47 ..:,A - 



TOTAL wER, I N  I N M E S  ON [IRAINAGE AREA. 2.2946 CFS-HTtS 879.74 ACftE-FT= 72.72 

SUBROUTINE RUNOFF CHOSS SECTION 5 
AREA= 0.29 INPUT RUNOFF CUFf!E= W.O TIME UF mENTF:RTIOEI= 0.26 

PERK TIt iCS 
12.05 
13.51 
14.49 

PEAK OISCHARGES PEAK ELEVATIONS 
43.621 (MJEMFF) 
23.667 (RUNOFF) 
17.090 (RUMOFF) 

TOTAL WATER, I N  INCHES ON DRAINRGE AREA= 2.1334 CFS-HHS= 403.00 KRE-FT= 33.30 

C!WROUTINE AEICBWU C R B S  SECTION 5 
INPUT M@riOGRAPHS= I ,?  OUTFW HYYDF(OGKAPH= 3 

PEC# TIES 
2.93 
3.w 
4.83 
5 .B  
7.35 
8.41 

12.27 
i3.66 
14.59 

TIME 
0.00 OISCHG 
0.50 [IISCHL; 
1.00 DISCHG 
1.50 ElISCHG 
2.00 OISCHG 
2.50 ClIS!:HG 
3.00 0:SCHG 
.3.50 [!isCtI!< 
4.09 OISCHG 
4.50 [IIS!;tll; 
5.00 OISCSG 
5.50 [liS[l.i(j 
6.00 UiSCHG . F.-. <>. ..,>! 5-'-'>.3c I.:,!.. r 

7.00 LIlSCHli 
0 CljSCtG 
F'.0r, Il1SCB.G 
p.,;>0 ,>:c(-.I.ti-. ,.%.., :, h> 

' .: ,:!#-:,+~; , j...,.., a,.. 
r: .- ,. 
.: . .!:,a!, . [li:3!.:l.;l:, 

jO.iiO pj:<:,c;1*; 
10.lj19 [IISLII-lr; 
11 .<li) (:j,s[;h<j 
] !.?Q i,I:;!:.i.<: 
., .: . .. . . i !iSi;ji::, 
: _., <.-. 
1 .  1 ,  ;:;,.;::,.!.lf,:; . ~. ..:.: 
I>.:<,> ;:[,!?:: 
. , . ' . - , ' .  

, : I  ,! i i . ,  I.',.. , , ~ ~ . .  .~ .. . .. .., !..., 

l>;.!>o c:s<:;+; 

F'EAK OIXHAF\%ES 
0.586 

. 1:s9 
1.505 
2.381 
2.010 
2.293 

1192.913 
65.777 
51.851 

F'EAK ELNATIONS 
(NULL) 
(NULL1 
(NULL) 
(NtiLLi 
(NULL) 
(NULL) 
(NULL) 
(NIULL) 
(NULL) 

HYOf(OKfAFI4, TZEFIO. 0.00 CIELTA T= 0.05 [RAINAGE AREA= 0.89 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.w 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.. 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.04 0.07 
0.15 0.19 0.22 0.27 0.32 0.36 0.40 0.43 0.45 
0.48 0.49 0.51 0.52 0.54 0.56 0.57 0.58 0.59 
0.56 0.55 0.54 0.54 0.54 0.55 0.56 0.60 o.i,n 
~3.92 1.04 1.15 1.23 1.29 1.34 1.38 1 . .:- L:? i . "7 ,, 

1 :?4 1-15 1.14 1.11 1.10 1.10 1.10 1.13 1.17 
1.29 1.35 1.40 1.44 1.47 1 -50 1.50 !.4t , I..?> .-,- 
0.92 0 . z  0.57 0.47 0.40 0.37 0.37 0.;5 0.61, 

1.,73 2,:i 2-24 i '7% :, 3" 1.35 1.67 L-.,,. 2.37 L. ..,,., I .:...,.A ?' 

7 1 '7 
b."&d 2.03 '1 .?A 1.71 I.::? 1.8: 1.87 1.~:: . .:--.> I . 

] '70 I. 6,5 1.61 1.58 1.57 1.56 1.57 1 ..:;; $..&.A 

1.7:: 1-85 '1.91 1.95 3. .?:Z 2.00 .., i.ll ? nc 
L . ., .~ ' ,>- 

2 . 1 :  

1 ,84 1 .'?:.j 1.73 1.7i 1.67 id$ 1.6:s i . i i  1 .~ : . .  I ;  
~ - .  

, y 1  
A.:.. 

; $7 ,... .... 2.07 ?-. (...$ 2.28 ? 3c <:. 1:> e r,. L.LO ? ?T 7 : 9 - " .. ~. . ii; .. - ... L.  

2.18 2.12 7.19 .:, i.ii 2.2'; rn L.:.: -. 8 . L . .-.. .. ,.. . .. 

,, C..? :, :%.: 
..,, , d .> ~ ;::> ,, , :.r7 ::.'I"; 4-17 r, r r $ rr 

I . l : .r  
'1 *:*-. 
, i . < i L  . 1c.iy !$.'+I 11.40 11.25 

< ;/ , :. ,-., :+.ui 14.:X 14.67 14 . 6' ,. .d L.. I . .L~ 15.46 * c .-.,,7 

* : .-.- 
LC,. {tj !?.>ti 18.13 li:.Y!T 19.8::: 20.$tt 
2.5.51 ,- . 37 :,K :<, .34 .,&. . .2 .. :,$ .. . 'n .< 1 38-17 
:-:,> 9F. 
i.: ~ &, . . 5".3!3 21";Fl 3 , 5 3 9  $:;.::;! !;lo.:?? 

. . - .~.  
> .. . . .  . . , , 3 ?,$~.i .: 11':7.;:T' 1;.?,:*~;;?, : j,:;::"'33 
.. . ,.< I .10,.: ,: .;.,. 6 )  ". ,-:., .:2ei,j'> ., j,:,AQ f,::,>..ji ,z.;??,,i!y 
! .. 

''C!>"Ci 1.9 ' 9  
#. > " -. 3 . ; 3  .;.'.::,!: ..,:.!. ,* 5;:. % PC: "' 

i l .-:.-j ~ . : i  i.i.97 s.?,: {!:i,,c> . .  ~?,;+4 . . . ,.:;." Ci i . . . . I?-. 

,..<. " L 8 

c,4">!: ~. . . r.:.!,,,::,:: 5i.i.,! il..4.; "'1 17 -. . 5 1 . 1 ~  ... .~. -. . , 
.. . 



I TOTAL MTER, IN INCHES ON OMINAGE AREA= 2.2414 CFS-&ti= 12e.94 ACUE-FT= 106.02 

SUElROUTINE REACH CROSS SECTIOd 6 
LEtIGTH. 1300.00 INPUT CEFFICIENT= 0.6029 It*?UT KCUTINE: 0.00 

I 
AVERAGE HATER VELOCITY= 2.560 AUEKAGE F:OUTING COEFF= 0.505 ?4UiiSL? OF ROUTIEJGS= 1.7Q 

PEAK TIMES FfM DISCM&I:.ES PEPX ELEOATIlXfi 
3.05 0.577 <NULL; 

I 4.02 1.362 (NULL) 
4.94 1.4m (NULL) 
6.02 2.335 iNILLL) 

I 7.48 1.996 (NULL) 
8.54 2.271 (NULL) 

12.42 1178.273 (NULL) 

TOTAL WATER, IN INCHES ON [IRAINAGE AREA= 2.2B0 CFS-W?S= 12?5.81 

~EROUTINE RWOFF CrimS SECTION 7 
AREA= 0.05 INPllT KUNOFF (XIRUE: 90.0 TIME OF CI!NCEiJTRATiON= O.17 

PEAK TIMES 
12.01 
12.45 
13.48 
14.17 

TOTAL WATER, I N  INCHES ON ORAINNiE AREA: 2.E770 C~s-$is= 13.3C. 

SUBROUTINE AUDHYCf CROSS SECTION 7 
I'EIPUT HYOfiVGRAPHS- 1,2 OUTFUT tlC!i:OG<&ptl= 5 

PEAK TIMES 
3.45 
4.02 
4.74 
4.0.: 
7.4Y 

PERK OISCHARGCS E ~ E V ~ T ~ D N S  
0.577 (glJLLI 
1.3.5; pi,! .,+ ..J LLj 

1.48; ("ig-~;. 
.7 m 7 . 7  L,~.>d:,  iN:jL;. 
7 i,?" -. > . i  :. , .. , ,.? ..:: ,. ;,Lii 



1 4.50 DISCHG 

5.00 [IISCHG ( 5 5 0  DISCHG 
6.00 OISCHG 
4.50 DISCHG 

I 7.00 ClISCffi 
7.50 OISCHG 
8.00 UISCHG 
8.50 UISCHG I 9.00 [IIXHG 
9.50 DISCHG 

10.00 OISCHG 
10.50 DISCHG 

11.50 ' OISCHG 
12.00 DISW 

13.00 DISCffi 
13.50 DISCHG 

14.50 OISCHG 

I TOTAL HATER, IN INCHES ON [IRAINAGE AREA: 2.2338 CFS-HE= 1404.17 ACX-FT= 116.21 



rv) RAIN AK 
SQ-MI. THLE 
0.12 1 2 
0.12 1 2 
0.47 1 2- 
0.59 1 2 
0.59 1 2 
0.29 1 2 
0.29 1 2 
0.89 1 2 
0.09 1 2 
0.9z 1 2 

DELTA-T 
HRS . 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

PRECIP FHECIP 
IN. flUf(ATIW4 
3.57 24.W 
3.57 24.00 
3.57 24.00 
3.57 24.00 
3.57 24.00 
3.57 24.00 
3.V 24.W 
3.57 24.00 
3.57 24.W 
3.57 24.00 

F'EAli-W ' PEAK- PEAK- 
CFS TIME ELEV 

q n r ,  14~.~b 11.98 0.00 
29.41 12.20 0.00 
645.94 12.11 0.04 
880.94 12.12 0.00 
861.73 12.31 0.00 
429.62 12.05 0.00 
1192.71 1'2.27 0.00 
1178.27 1.2.42 0.00 
145.42 12.01 0.00 
1276.00 - 12.42 0.00 

FLINFF 
IN. 
3.03 
3.01 
2.13 
2.31 
2.27 
2-13 
2.24 
2.23 
2.23 
2.23 



XSECiSTRIJC NO. 1 
ALTER'IAI'E 1 

X5EC/STKl!C NO. 2 
ALTEKNATE 1 

XSECiSTRUC NO. 3 
ALTERNATE i 

XSEC/STRUC NO. 4 
ALTERNATE 1 

XSEC/STRUC NO. 5 
ALiEIINliTE 1 

XSEC/STRUC NO. 6 
LTEKNATE 1 

XSEC!STh'Ui: NO. 7 
ALTERNATE 1 

ENCI,J@B CARO Ef4ICOlJNiERELJ. END OF JOB. 



----- T F(. 70 INPUT LICTING . - -. 

JOE TR-20 FULLPRINT SUMMARY 
TITLE 001 GLENCIALE 50 YR. STORM FOK THE OFFSITE ORAIWGE FOK S.P.P. 
5 HAIZFL 1 0.5000 
8 0 ;0800 0.0040 0.0089 0.0130 0.01Ex) 
n 
.> 0.0220 0.0250 0.0310 0.0350 0.04GO 
8 0.0410 0.04&0 0.0530 0.0570 0.0620 
8 0.0610 0.0710 0.0750 O.GGO0 0.0930 
r !  e 0.1070 0.1200 0.1400 0.1700 0.6W 
8 0.8600 0.8500 0.8840 0 . W  0.9070 
8 0.9200 0.9240 0.92?0 0.9330 0.9370 
8 0.9420 0.9470 0.9510 0.5'560 0.9600 
8 ' 0.5'MO 0.9690 0.9730 0.97PO 6.5'820 
0 \. 0.9870 0.9910 0.9950 1.WO 1.0000 
9 ENCITE% 
1 HUHOFF 1 001 1 0.0290 89.000 0.1757 1 1  1 1 

ENOATA 
7 1NI:hEN 6 0.0500 
7 CONFYlT 7 001 001 0.0000 3.5700 1.00C.2 101 201 

EEXlCMP 1 
ENOJOE: 2 



5? YK. STORM FOR THE OFFSITE DRAINAGE FOR S.P.P. 

TF;-?? HYOROLOGY 

Inpu t  F i l e  Name :OU~~:CPHX.11~41705122.IN;4O 



/ EXECUTIVE CUNTFiOL CARD 170 OPERATION INCEEM, RAIN TIME INCRENEXT= 0.05 
! EXECUTIVE CONTROL CWCI 180 WERETIOG COMFUT, FROM XXCSN/STf(UCT 1/ 0 TO XSECTEI/SThUCT 1,' 0 i STARTING TIME= 0.00 RAIN CIEPTH= 3.57 RAIN DURATION= 1.00 RAIN TABLE ?to.= 1 SOIL CONUITION= 2 

ALTEhWATE NO.= 1 STORti ?ID.= 1 
i 

AREA= 0.03 INF'UT RCNOFF CLF:VE= 89.0 TIME OF C@NENTKATION= 0.18 

PEAK TIMES 
12.02 
12.48 
13.48 
14.47 

TIME 
0.00 
0.50 
1.00 
1.50 
2.00 
2.50 
3.00 
? F 
0. ..a0 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
0 F ...... 30 
9.00 
9.Q 

1i>.o0 
liJ.!iO 
11.00 
11.50 
12.00 
12.50 
13.00 
1.:;. !<0 
19 .w  
14.60 

DISCHG 
DISCHG 
DISCHG 
CIISCHG 
OISCHG 
DISCHG 
OISCHG 
CIISCHG 
CtISCHG 
OISCHG 
UISCHG 
CIISCHG 
DISCHG 
DI%t!G 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
[IISCHG 
DISCHG 
CII'CHG 
OISCHG 
CiISCHG 
GISCHG 
[lI'.'CtIG 
L'ISCHC. 
DiSCI-iC; 
CZTHG 
, L O 4  

!:~isi:~$ 

PEAK UISCHARGES PEAK E L E V A T I W  
44.6% (RUNOFF) 
., 21.152 !RUNOFF) 
2.412 (RUNOFF) 
1 .677 (RUNOFF) 



SUiiitikRY TARLE 1 

ALT STORM I D  

1 1  1 

DA RAIN AMC DELTkT 
SO-MI. TELE ms . 

0.03 1 2 0.05 

TZERO 
HRS . 
0.00 

FMCIF. 
IN. 
3.57 

FEW-Q 
CFS 

44.69 

F'EAK- 
TINE 
12.02 

PEAKL 
ELEU 
0.00 

RUNOFF 
IN. 
2.14 

CSM 

1541. 19 



Silfi4AKY TABLE 3 

XSEC/STRllC NO. 1 
FILTEKNATE 1 44.69 0.00 

ENUJilB CARD ENCOUNTERECI. END OF JOB. 



JOB Tfl-M FULLPHINT SUtiWRY 
TITLE WI GLENOALE CULVERT GO' 50 YR. STOR#, :OFFSITE FLIINS FOR S.P.P. 
6 KAINFL 1 0.5000 
8 0.0000 0.0040 0.0080 0.013 0.6i?%J 
F: 0. (1'220 0.0250 0.0310 0.0350 0.04i.j 
8 0.0410 0.0480 0.0530 0.0570 0.06% 
8 O.Ob@ O.O?lO 0.0750 0.0800 0.0924 
8 0.1070 0.1204 0.14W 0.1700 L6WA 
8 0.8600 0.1600 0 .$GOO 0.8930 0.9070 
8 0.9200 0.9240 0.9280 0.9330 0.9370 
8 .. 0.9420 0.9470 0.9510 0.9660 0.96CQ 
8 :  0.9140 0.9690 0.97% 0.9780 0.9820 
8 0.9870 0.9910 0.9950 1 .0000 1.0000 
9 ENOTEL 
4 RUNOFF 1 001 1 0.0351 89.000 0.2561 1 1  1 1 

ENMTA 
7 INCREM 6 0.U500 . . 
7 COMFUT 7 001 001 0.0000 3.5700 1.0000 '101 201 

ENUCMP 1 
ENDJOB 2 



CULVERT B'S 50 YR. STOfiM, OFFSITE FLOWS FOE S.F.P. 

TR-20 I iYORNOGY 

Input  F i l e  Name :UUBG:CPHX.ilC41705123.IN;42 

GLENOALE 



M C L I T I V E  CONTROL CAR0 170 0PEF:ATION INREN,  b A I N  TIHE INCF:E#ENT= 0..05 
EXELUTIVE CONTROL CAW 1 WERATION MIMPUT, FRCH X5€ClN/STFilJCi 1/: 0 TO XSECTWSTRUCT I/ 0 

STARTING TINE= 0.00 RAIN CWTH: 3.57 RAIN OURATION- 1.00 RAIN TABLE E40.- 1 SOIL MINUITION= 2 
ALTERNATE NO.= 1 STOW4 NO.= 1 

i 
"JGROUTINE RUNOFF CROSS SECTION 1 

&RE&= 0.04 INPUT RUNiFF CURVE= 89.0 TIKE OF CiNCENTRATION: 0.26 

TIME 
0.00 
0.50 
1.00 

, 1.50 
2.00 
2.50 
3.00 
Q F a. ..so 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11 .OO 
11.50 
12.00 
12.50 
13.00 ,: F;;, . .. . 3 

1 ,j . ,.;+ 
14 .S!J 

PEAK TIMES 
12.05 
13.51 
14.51 

DISCHG 
O I S M G  
UISCHG 
CIISCHG 
OISCHG 
D I S W G  
UISCHG 
OISCHG 
OISCHG 
OISCHG 
DISCHG 
OISCHG 
OISCHG 
UISCHG 
CIISCHG 
OISCHG 
CIISCtlG 
UISCHG 
CIISCHG 
DISCHG 
ClISCff i  
CIISCHG 
OISCHG 
OISCHG 
DISIXG 
CIISCHIG 
CIIS!HG 
[!ISCHG 
rr;q-HC; - u .. 
[IISCHG 

PEAK ELEVATIONS 
(RUNOFF) 
(WNOFF) 
(RUNOFF) 

ClELTfi T= 0.05 ClftAINAGE AFiEFi= 0.04 

1 
0.00 0.00 0.00 0.00 0.00 0.M 8 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 . 0.00 0.00 0.00 0.00 
0.00 0.00 ' 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

O m  I 
0.00 

0.00 0.00 0.00 0.00 . 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 I 
0.00 0.00 0.00 0.00 0.00 0.03 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0 . 8  I 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

O.O0 I 
0.w 

0.01 0.01 0.01 0.01 0.01 
0.02 0.C3 0.03 0.03 0.03 
0.10 0.12 0.14 0.16 0.18 

:::: 1 
0.19 

0.27 0.29 0.31 0 ~::$ 0.34 0.35 
0.40 0.41 0.42 0.+3 0.44 0.45 
0.66 0.7:: 0.73 0.82 0.85 0. Sf: 
1 .SO 1.,;2 1 ~ 5 1  1 .% 1.65 1.7i 

21.53 29.10 35.41 40.49 44.61 47.95 

1 
44.38 41 .,13 39.65 38.66 >,3m10 37.53 
16.72 18.64 . . 4.k0 (1 15 u 2.57 1.53 
1.76. 7. c.17 '2.45 2.62 2.74 2.81 

1 
2-35 .> c...~. .><-, 2 .  "9 2.03 1-93 l.?b 
r. ' 1?7 ?",35 L . ,.>!I .. . ..- 2,Oj 2.0 2.06 I 



SUMMARY TmLE 1 

ALT STORM I U  CIA R A M  66 DELTA-T TZERI F'RECIP PRECIP PEAK-O PEM- PEAK- RUNOFF CSM 
SQ-MI. TBLE M S .  HRS. IN. DURATION CFS TIME ELEV IN. 

1 1 1 0.04 1 2 0.05 0.00 7 24.00 1 .  I .  0.00 2.13 1468.96 
I 



I 
I 
i SUMMARY TABLE 3 

XSEC/STRLIC NO. 1 
ALTERNATE 1 51.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 



1.R. 20 ---------- INPUT LISTING ----- 

JOE: TR-20 FULLPRINT SUt!iMY 
TITLE 001 CACTUS WREN 50 Yfi. STORM FM THE CFFSITE CIF?4I%l3E FC8 S.F.P. 
5 RRINFL 1 0.5000 
8 o.0000 0:0040 0. OO?. 0.0130 0.01~0 
8 0.0220 0.0250 0.0310 0.0350 0.0<00 
8 0.0410 0.0480 0.0530 0 ..G570 0.0@0 
E: 0.0660 0.0710 0.0750 0.0300 0 .uiul) "OT, 

0.1070 0.1200 0.1400 . 0.1700 0.5000 
8 : 0.8500 0.8600 0.8800 0.8930 0 .?070 
8 0.9200 0.5240 0.5'280 0.93% 0.7370 
8 0.9420 0.9470 0.9510 0.95A0 0.7h00 
3 0.9640 0.9690 0.9730 0.9i80 0.7820 
8 0.9870 0.9910 0.9750 . 1.0000 1.0000 
7 ENC1TE:L 
6 RUNOFF 1 001 1 0.0042 89.000 0.1667 1 1  1 1 

ENDATA 
7 INCREM 6 0.0500 
7 MMPUT 7 001 001 0.0000 3.5700 1 .N~00 101 201 

ENCICMP 1 
ENOJOE: 2 



F;EN 50 YR. STORM FOR THE OFFSITE CIRAINRGE FOR S.P.P. CACTUS I4 

T H O  HYORDLOGY 

Input F i l e  Name :DUBG:CPHXillC417LIFJ124.1N;3? 



EXECCTIVE CONTROL C A W  170 OPERATION INCltEM, HAIN TiME INCRMGVT= 0.05 
EXECUTIVE CUNTRK CK~I 180 OPERATION CUMPUT, Ffiw XSECT~TRUCT 1; o TO XSECTN/STRLICT I/ o I 

STARTING TIME= 0.00 RAIN DEPTH= 3.57 RAIN OWTION= 1-00 RAIN TAKE NO.= I . SUIL C~~NOITION= 2 
ALTERNATE NO.= 1 STORM NO.= 1 

i 
SlleltOUTliif RIMOFF CROSS SECTION 1 

AREA= 0.00 INPUT RUNOFF URVE: 89.0 TiME OF CClbiCENTKATIUN= 0.17 

PEAK TIMES 
12.01 
12.46 
13.48 
13.53 

TIME 
0.00 
0.50 
1 .00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
e.00 
8.50 
9.00 
9.50 

10.00 
1eJ.50 
11;00 
11.5!> 
12.00 
1 2 . 3  
13.00 .- ,?- 
i3. .lii 

!4.0!, 
1 4 ~ 5 0  

OISCHG 
CIISCUG 
OISCHG 
D I S C f f i  
OISCHG 
DISCHG 
OISCHG 
OISCHG 
CIISCHG 
CIISCHG 
ClISCHG 
UISCUG 
CIISCHG 
DISC:HG 
UISCHG 
CIISCHG 
CIISCHG 
CIISCHG 
UISCHG 
OISCHG 
ClISCHij 
[(if CHG 
OISCHG 
CIISCHG 
Cri:$CHG 
OIS[:Hlj 
[I ISCHG 
[IIS!'HG 
Q 1'jl:HG 
[!ISCtiG 

PEAK OISCHAfiGES PEAK ELEVATIONS 
6.516 (RUNOFF) 
4.453 (RUNOFF) 
0.3N (RUNOFF) 
0.292 (RVHOFF) 

.-. . .. - 
WAl. UATER, I N  INCHES ON [iRAIP,AGE AMFA= 7.13:34 p'j-.Hf;S=. 5.8; firp!:..ri- , ~... , . -  ti . . a,., :,.., 



ALT STOW ICI OA RAIN AMC UELTA-T TZERO PKCCIP FRECIP PEAK-@ PEW(- PEAK- RUt4MF CSM 
SO-MI. TCLE HE. HRS. IN. OUKATIOH CFS TIME ELEU IN. 

1 1 1 0.00 1 2  O.% 0.00 3.57 24.09 t.52 12.01 0.013 2.14 1551.47 
1 
I 
1 
1 
I 
I 
I 
I 
1 

. I 
I 
I 
D 
I 
1 
1 
I 



SUMVARY TAELE 3 

XSEC/STRUC Nil. 1 
ALTERNATE 1 '6.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENDJOB CAKO ENCOUNTERED. EN1 OF JOB. 



T.R. 20 ---------- : INPUT LISTING 

JOE: TK-20 FULLPRINT SUMMY 
TITLE 001 AUKELIUS 50 YR. STORM FUR THE OFFSITE DRAINAGE FOR S.P.P. 
5 RRINFL 1 0.5000 
8 0.0000 0.0940 0.0080 0.0130 0.0180 
3 0.0220 0.U250 0.0310 0.0350 0.0400, 

0.0410 0.0480 0.0530 0.0570 0.0620 
" 
i. 0.0660 0.0710 0.0750 0.05:00 0.09Z0 
8 0.1070 0.1200 0.1400 0.1700 0.6000 
8 0.8600 0.8600 0.8800 0.8930 0.9070 
" 0.9204 0.9240 0.9=0 0.933 0.9370 
8 0.9420 0.9470 0.9510 0.9560 0.?&4 " 

8 0.9640 0.9690 0.9720 0.9780 0.9?20 ' 
8 0.9870 0.9910 : 0.9W 1.0000 1.0000 
9 ENOTEL 
6 RUNOFF 1 001 1 0.0077 89.000 0.2000 1 1  1 1 

ENDATA 
7 INCREM 4 0.0500 
7 COMPUT 7 001 001 0.0000 3.5700 1.0009 101 201 

ENUCMP 1 
ENOJOB 2 



50 YR. STOF(M FUR THE OFFSIT: OKS.IWIGE FOR S.P.P. 

TR-20 HYURCU.UGY 

Ihput File Name :OUE0:CPHX.11?4liOY222.IN;42 



EiECUTIU'I CONTROL CAfiU 170 OPERATIUN INCKEM, MAIN TIME IKREMENT= 0.05 
EXEWIIVE CONTROL CAW I 1% WERATION mwm, FEW XSECTN/STNJCT 1; o TO XSECTN/STFTF;UFI I/ o 

STAfiTING TIME= 0.00 RAIN DEPTH= 3.57 RAIN UUWTION= 1.00 RAIN TABLE NO.= 1 SOIL CCNClITION= 2 
ALTERNATE NO.= 1 STORM NO.= 1 

TIME 
0.00 
0.50 
1.00 
1.50 
2.00 
2-50 
3.00 
7. >.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
5.00 
5.50 

10.00 
10.50 
11.60 
11.50 
12.00 
17 ~c.50 
4 LJ.O!.~ -, 

1:-:.5$ 
14.0ij 
: , !,:;;; 

PEAK TIMES 
12.03 
12.43 
13.48 
14.50 

UISCHG 
CIISCK4 
OISCHG 
CIISCHF 
DISCiiG 
OISCHG 
OISCHG 
CIISCHG 
CIISCHG 
CIISCHG 
OISCHG 
CIISCHG 
OISCHG 
OISCliG 
OISCHG 
CIISCtlG 
CIISCHij 
DISCHG 
OISCHG 
DISCHE 
OISCEG 
UiSCl-iG 
CIISCHG 
CIISCHG 
SiSCHI; 
[lIs(;tli: 
l.ij:SCHi; 
Ili5Ci.G 
ClpY,-i,ti 
iij:Si;,iJ,c 

PEAK ELEVATIONS 
(KUNUFF) 
!RUNOFF) 
!WNOFFj 
IWiOFF i 



I ALT ST@M ID CIA RAIN AMC DELTA-T TZEfO PfiCiF. FRECIFI P E a - 0  PEAY,- PEN-  RUNOFF CSti 
SQ-MI. TBLE HW. H R S . ,  IN .  UUF:ATIUN CFS TIME ELN IN. 

1 1 1 0.01 1 2 0.05 0.00- 3.57 24.00 11.78 12.03 0.00 2.14 1529.36 





1 . ----- T.R. 70 INPUT LIqTING ----- 
L .  

1 JOE: TR-20 FULLPRINT SUMMARY 10 
TITLE 001 NORTH AURELIUS 50-YR.STOF(M FOR THE OFFSITE DRAINAE FWi S.P.P. 20 
5 RAINFL 1 0. Fi000 30 

1 8  0.0000 0.0040 0.0080 0.0130 0 . 0'0 i. -0 40 
8 0.0220 0.0250 0.0310 0.0350 0.L1401J 50 
8 0.0410 0.0480 0.0520 0.0570 0 ..:1620. 60 

I : 0.0460 0.0710 0.0750 0.0800 0.073 70 
0.1070 0.1200 0.1400 0.1700 0.6KO 80 

0 0.8400 0.8500 0.8800 0.5070 50 
D 0.8930 
" I :  0.9200 0.5240 0.ZW 0.9330 0. F.?O 100 

0.9420 0.9470 0.9510 0.9560 0. 9600 110 
8 0.9640 0.9690 0.9730 0. 97W 0,9.?.X 120 
8 0.9370 0.9910 0.9750 1.0000 1 . O M  130 
9 N I T %  140 
6 RUNOFF 1 001 1 0.0072 89.000 0.2833 1 1  1 1  150 

ENnATA i t 0  
7 INCREN 4 0.0500 170 1 7 COMF'UT 7 001 001 0.0000 3.5700 1.0000 101 201 180 

ENDCMP 1 190 

I ENCIJOE: 2 200 

I 
I 
S 
I 
I - 

I 
I 
I 
I 
I 
I 

L 



. . 
RELIUS 50-YR.STOR# FORTHE OFFSITE U K A I N R ~ E  FOR S.f'. NORTH AU 

TR-20 HYCIROLQFY 

I n p u t  Fi le Name :DUE&: CF'HX.11%3795321.IN;42 



PASS= 1 
WCiiTIVE CONTROL CARD 170 ' OPERATION INCF;Efl, WIN T I E  INCR@iENT= 0.05 
EXECUTIVE CONTROL CARD 180 CPERATION WUT, FROM XSECTN/STRLKT 11 o TO XSECTN/STRUCT I/ 0 

STARTING TIME= 0.00 RAIN DEPTH= 3.57 RAIN OURATION: 1.00 RAIN TABLE NO.= 1 SOIL CONOITIUN= 2 
ALTERNhTE NO.: 1 STOM NO.= 1 

SUBROUTINE RUHOFF CROSS SECTION 1 
AREA= 0.01 INPUT RUNOFF CURVE= 89.0 TIME OF CONCENTRATION= 0.23 

PEAK TIMES 
12.07 
13.53 
14.33 

OISCHG 
DISCHG 
OISCHG 
OISCHG 
CIISCHG 
OISCHG 
OISCHG 
DISCHG 
OECHG 
DISCHG 
OISIItIG 
OISCHG 
OISCHG 
CIISCHG 
ElISCtlG 
ljiSCHG 
OISCHG 
iliSCHG 
OISCHG 
OISCHG 
OISCtIG 
DISr;HG 
[IISCIiG 
;l';SCH6. 

CIISUIG 
DiSCHG 
DIS[:I-IG 
f l ! ,>- .  
b ..u121il.~ 
[I I:s:&~; 
i::iSCjiG 

PEAK OISCHAHiiES 
10.424 
0.578 
0.422 

PEAK ELEVATIOrjS 
(RUNOFF) 
(RUNOFF) 

- (RUNOFF) 



S U K ~ A ~ I *  TWLE 1 . . 

I ALTSTOFii3 I C f  CIA R A I N A E  CIELTA-T TZEFiO FSECIP PKECIP PEAK-W F'EAK- PEAK- FiUE!OFF CSi 
SQ-MI. TBLE WS. WS. IN. OUZATION CFS TIME ELEU IN. 

1 1 1 0.01 1 2 0.65 0.00 3.57 24-00 10.42 12.07 0.00 2.13 1447.e0 

I 
I 
I 
I 
I . . 

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



SUMMARY TAeLE 3 

D1SCHARGE;CFS 
'31 02 Q4 Q5 C6 67 08 Q9 QiO 

XSEC/STRUC NU. 1 
ALTERNATE 1 10.42 0.00' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENOJOB CARU ENCUUNTEHEU. END OF JOB. 



T.R. 20 INPUT LISIING ----- 

JOB TF:-20 FIJLLPRINT SUi&ARY 
TiTLE 001 MYRTLE AWE. 50 Yfi. STORM FCR THE OFFSITE OWINAGE FEi S.P.P. 
5 RAINFL 1 0.5000 
n 0.0000 0.0040. 0.0080 0.0130 0.0180 

8 0.0220 0.0250 0.0310 0.0350 0.0400 
8 0.0410 0.04EO 0.0530 0.0570 0. 
E: 0.0650 0.0710 0.0750 0.08W 0.0M0 
8 0.1070 0.1200 0.1400 0.1700 0.6000 
8 0.8500 0.8600 0.8800 0.8930 0.9070 
4 0.7200' 0.7240 0.92290 0.9334 0.7370 
8 0.9420 0 .?4iO 0.9510 0.9560 0.9600 
c 0.9640 0.9690 0. V730 0.9780 0.YE:ZO 
S 0.9870 0.9910 0.9950 1.0000 1.0000 
9 ENOTCL 
6 RUNOFF 1 001 1 0.0200 89.000 0.2094 1 1  1 1 

ENOATA 
7 INCREM 6 0.0500 
7  OMP PUT 7 00.1 001 0.0000 3 . 5 i ~  1.00~) 101 201 

ENOCMP 1 
ENCIdOC: 2 



VE. 50 YFi. SlOKM FOR THE OFFSITE IlRAINAGt FOR S.P.P. 

TE-20 HYCIRULOW 

I n p u t  Fi le  Nanir :[!UP%: CPF'HX.ll"u41705224.1N;4~ 



EXECUTIVE ~ ~ T R O L  CAF(U 170 WERATION INCREM, HAIN TIME IMCREfiENT= 0.05 1 E X E C U T I Y  CIINTROL CWCI 1% OYERATIUN COMPU'T, FROM XSECTN/STR!JCT 11 0 TO XfECTM/STRUCT 1/ 0 
S T A W I N G  TINE= 0.00 M I N  UEPTH: 3.57 W I N  OUF:ATION= 1.00 RAIN TABLE E4O.= 1 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 STOh% NO.= 1 

S U E R D U I I I I  RUNOFF CROSS S E C T I W  1 
ARC&= 0.C: INPUT HLlNOFF CU\'VE= 89.0 T I N E  OF CWCENTRATiOi?i= 0.21 

1 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

TIME 1 0.00 
0.50 

DISCHG 
OISCHG 
UISCHG 
OISCHG 
OISCHG 
DISCHG 
OISCHG 
UISCHG 
CIISCHG 
OISCHG 
DISCHG 
OISCHG 
OISCHG 
OISCHG 
O I S C t E  
DISCHG 
DISCHG 
OISCHG 
D I S C t E  
DISCHG 
D I S C f f i  
UISCHG 
D I S M G  
UISCHG 
OIFCHG 
OiSCHG 
DISCIiG 
CI1:iCHG 
C!ISCliG 
S!X!I!iG 

(Kl!NOFF) 
(hmOFF) 
(RUNOFF) 

DELTA T= 0.05 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0 .OO 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0 .N  0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.01 0.01 
0.02 0.02 0.02 
0.87 0.08 0.09 
0.16 0.17 0.18 
0.23 0.24 0.24 
0.41 0.44 0.46 
0.86 0.8L. 0.5'0 

15.49 19.58 22.7.5 
7.7 71 51. &;..:?s 7! .84 
h.32 3.52 2.(12 
1.18 1.40 1.5: 
i ? L  . ,L,2 1.15 1.14 
1.15 1.1~. i.ii . .. 1.12 1.li 1.10 



I ALT STWM 10 flk RkIM AMC DELTA-T TZEfifl PRECIP F'HECIP PEAK-Q PEAK- PEAK- RUNOFF E M  . 
SO-#I. TELE HRS. HRS. IN. OUF(ATION a s  TIME ELN IN. 

1 1 1 0.02 1 2 0.0  0.0$ 3.57 24.00 30.34 12.03 0.00 2.14 151i.02 



XSEC/STGUU NO. 1 
30.34 0.00 0.00 0.00 0.00 0.00 0 . 0  0.00 0.00 0.00 

ENCIJOE: CARD ENCOUNTEhEU. ENO OF JCB. 



JOR TK-20 FULLF'KINT SUMMARY 
TITLE 001 S Q U A ~  PEAK PARKWAY [IRAINAGE STUCIY  OF( MYRTLE MASH 50 rn STW:M 
5 KAINFI- 1 0.5000 
8 0.0000 0.0040 0.0080 0.0130 o.O1:3O 
8 0.0220 0.0250 0.0310 0.0350 O.OW 
I: 0.0410 0.0480 0.0530 0.0570 0.0620 
3 0.0610 0.0?10 0.0750 0.CI:00 0.0920 
S 0.10'70 0.1200 0.1400 0.1700 0.CW 
a 0.8600 0.8600 0.8800 0. $930 0.9070 
8 0.9200 0.9240 0.9E0 0.9330 0.9370 
8 -- 0.9420 0.9470 0.9510 0 *9510 0.95B 
8 ' 0.9.540 0.9690 0.9730 0.9730 0.9720 
8 0.9870 0.9910 0.9950 1.0000 1.W 
9 MOTEL 
4 RUNOFF 1 001 1 0.6656 98.000 0.3877 1 1 1  

EtmATA 
7 INCAEM 6 0.0500 . . 

7 COHPUT 7 001 001 0.0000 3.5700 1. GC00 101 201 
ENUCHP 1 
M D J M :  2 





EXECUTIVE CONTROL MRU 170 OPERATION IMCFEM, HAiN TIEE INCREMEffT= 0.05 1 EXECUTIVE CONTROL CAR[$ 180 WERATIW COhTUT, FRW XSECTN/STK(CiCT I/ 0 TO XSECTN/STRUCT 1/ 0 
STARTING TIME= 0.00 RAIN [fE?TH= 3.57 RAIN ClURclTION= 1.00 RAIN TAE:LE NO.= 1 SOIL CONCIITIlB= 2 
ALTERNATE NO.= 1 STORM NO.= 1 

&RE&= 0.67 INF'UT RUNOFF Cl!RVE= 98.0 

PEAK TIMES PEAK OISCHAFGES PEAK ELEVATIONS 
(RUNOFF! 
!L!INOFF) 
!RUNOFF) 
(RUNOFF) 
(RINUFF) 
IWNOFFi 
(RUNOFF) 
(RUNOFF) 
(RUNMF) 
(F(UI{OFFl 

I 
TOTAL WATER, I N  INCtES ON [RAINAGE AREA= 3.0124 CFS-MS= 1274.01 ACRE-Fi= 106.94 



I ~ T S T W ~  IU CG RAINAMC OELTA-T TZEKO PKECIP FKECIP PEAK+ PEAK- PEA[!- KIJNOFF C% 
SQ-XI. TBLE ti%. HRS. I N .  IlUKATICM CFS TI i lE ELEV IN. 

1 1 1 0.67 1 2 0.05 -0.04 3.57 24.M 116,:3.13 12.09 0.00 3.01 1755.00 



I X I C I T R I C  NO. I - 
ALTERNATE 1 11@3.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 
END,IUE: CARD ENCOUNTEHEU. ENC1 OF JOE. 

I 



----- T.R. 20 ---------- INPUT LISTlNG ----- 

JOE TK-20 FULLPRINT SUMMW 
TITLE 001 54UJAU PEAK F'AMN&'i CIRAINCd3E STUDY FCR MYRTLE NWI 100 YR S T M  
5 RAIWL 1 0.5000 
8 '  0.0000 0.0040 . 0.0080 0.0139 0.OiE:O 
8 0.0220 0.0250 0.0310 ' 0.0350 0.OW 
8 0.0410 0.0480 0.0530 0.0'570 0.0623 
8 0.0460 0.0710 0.0750 0.0800 0.0550 
8 0.1070 0.1200 0.1400 0.1700 0.6iWO 
8 0.8600 : 0.8600 0.8800 0.373 0.9070 
8 0 .9200 0.5240 0.930 0.9330 0.9370 
Z 0.9420 0.9470 0.9510 0.9560 0.9603 
3 ' 0.9t40 0.9690 0.9730 0.9'780 0.5320 
8 0.9870 0.9910 0.9950 1.0000 1 .OOOO 
9 ENUTEh 
6 RUEOFF 1 001 1 0.6656 98.000 0.3877 1 l i  

ENCGTA 
7 :  INCREM 6 0.0500 
7 WMFIJT 7 001 001 0.0000 4.0400 1.0000 101 201 

ENCICMP 1 
ENOJOE 2 



AK PAKY,NAY DRAINAGE STUOY FOR WFiTCE HASH 100 YR ST0 

TR-20 HYDROLOGY 

SQUA# F'E 

Input F i l e  Name :CUEO:CF'HX.Il%ITk~NE100.IN;Z 



I PASS= 1 
EXECUTIVE CONTROL CAR@ 170 OPERAlIOEl I#CREH, hAIN TIME INCREMENT= 0.05 1 EXECUTIVE CONIROL CARO 1 OPERATION COtiFUT, FNW XSECTWSTRXT I/ 0 TO XSECTWSIRUCT 1/ 0 

STARTING TIME= 0.00 RAIN DEPTH= 4.04 RAIN DURATION= 1.00 RAIN TABLE NO.= 1 SOIL MINUITION= 2 
ALTEKMATE NO.= 1 STORM NO.= 1 

1 SUgROUTINE RUNOFF CftOSS SECIION 1 

AREA= @.A7 INPUT RiJNClFF LlIJRtJE= E . O  TIME OF CONC€NTRATlClN= 0.39 

I PEAK TIMES 
2.53 

I 3.51 
4.51 

' 5.62 
7.06 

I 8.06 
10.10 

PEAK DISCHARGES 
4.209 
9 :055 
1.652 

14.568 
12.593 
13.233 
41.667 

13i6.548 
64.483 
47.779 

PEAK ELEVATIONS 
(RUNOFF) 
(RUNOFF) 
(tiUNOFFj 
(RUNOFF) 
(FIUNOFF) 
(RUNOFF) 
(RUNUFFj 
(RUNOFF) 
(FIIINiFFi 
(RUNOFF) 

TOTAL WATER, IN  INCHES ON [IRAINAGE AREA= 3.4Z2 CFS-MS= 1476.92 ACRE-FT= 122.05 



SUFINARY TABLE 1 

ALT STORM I D  CIA RAIN AML CIELT&T T i E M  PF:ECIP FSECIP PEAK-@ PEAK- PEAK- RUNOFF CSci 
$0-MI. TBLE WiS. HRS. IN. OL'PATION CFS TIME ELEV IN. 

1 1 1 0.67 1 2 0.95 0.00 4.04 24.00 1326.55 12.09 0.00 3.44 1953.01 



XsEC!$TRUi: NO. 1 
ALTERNATE 1 132$..55 0.00 9.03 0.0a3 0.00 0.00 0.X 0.00 0.00 c.00 

ENUJOB CAfICl tt!COUNTEREO. E N !  OF JOB. 



APPENDIX 

Design Calculations North of the Arizona Canal 

B. 1nlet Calculations, (HEC-12 Computer Output) 



HEC12 (March 1984 - Revised 04/15/88) P a w n t  Drainage Calculations 04/27/88 1 Input Fi le:  WO: IRU.1lB(.HYIX.SPP3H12NHALFESTTIN;22 Made By: POI 
11184 21 01 SOUAW PEAK PARKWAY EAST SIDE Page 1 a flaxinarm Depth 0.33 Ft. In tens i ty  5.00 In./hr. Manning's n 0.0150 

rn 
Id. Level A1 C1 So G X1 R e f :  * * * a - c f s * * *  Depth Spread- f t .  Velocity % 
Locat ion A2 C2 S1 a X2 Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 52 W L 
Subtype Oa Oo 53 H 

9 0.34 0.95 0.0163 2.00 0.00 1 
::A.270+75 0.05 0.45 . 0.00 2.04 1 
9 Grate 0.0090 0.004.50 : 1.73 0.97 0.76 0.12 0.00 12.81 2.29 44 

0.0092 

I b p-1-7/8-4 0.77 0.95 0.0051 8.00 1.00 : 
0.53 0.45 0.0230 0.00 1.04 : 

0.0400 0.00 4.50 : 5.61 3.91 1.71 0.27 11.78 6.77 2.23 30 
6 P-1-7/8-4 0.0250 

1 iyA.278+55 
X Save O 

:,A.,,oo 
9 Grate 

I p-1-7/8-4 

I 9 Grate 

0.0390 1.50 0.00 1 
0.00 2.04 1 

0.0400 0.004.50 1 0.99 0.76 0.23 0.13 0.00 5.09 3.53 23 
0. MOO 

8.00 10.1: 
0.1276 11.9: 
0.0400 1 3.04 0.19 1.52 4.84 
0.0250 

Note: Weir Flow 



HEC12 (March 1984 - Revised 04/15/88) Pavement Ora i nage Ca l w l a t  i ons 04/27/88 1 Input Fi le:  O~:IRU.1184.XWR.W3H12NHALfWSTTIN;15 Made By: POI 
11184 21 01 SIIUAW PEAK PARKWAY WEST SIDE Page 1 
M a x i  0 0.00 Ft. In tens i ty  5.00 In./hr. Manning's n 0.0150 

Id. Level A 1  C1 So G X1 A e f :  * * * Q - c f s h h *  Depth Spread- f t .  Velocity % 
Location A2 C2 S1 a X2 Pef 1 Total Inter. Bypass -ft. 1 2 -fps. Bypass 1 T Y P ~  A3 C3 SZ W L 
Subtype Qa Oo S3 H 

9 0.59 0.95 0.0163 1.50 0.00 : I ::,z,ot, 0.W 2.04 : 
9 Grate 0.0091 0.004.50 2-80 1.23 1.58 0.14 0.00 15.35 2.59 56 

0.0092 

I :5 p-1-7h3-4 0.80 0.95 0.0038 2.00 0.00 1 
0.59 0.45 . 0.00 2.04 1 

0.0250 0.003.21 6.70 3.69 3.01 0.37 0.00 14.98 2.39 45 
6 P-1-7/8-4 0.0250 

1 iyA.278t55 
X Save Q 

0.06 0.95 . 2.00 3.01 
0.01 0.45 . 5.01 

9 Grate 0.0250 1 5.16 0.49 0.00 19.64 

Note: Weir Flou 



HECl2 (March 1984 - Revised 04/15/88) Pavenent Drainage Calculations 1 Input F i  ie: aBO:IPHX.l184.HYDl.SPP1H12~PAGLENNIN;14 
11184 21 01 SOUAN PEAK P M W Y  RAW A GLENDALE ) M a x i m  Depth 0.33 Ft. I n t m s i t y  5.00 In.ihr. Naming's n 0.0150 

Id. Level A1 C 1  So G X1 kf : * * * 0 - cfs  * * * Depth Spread 
Locat ion A2 C2 S1 a XZ Pef I Total Inter. Bypass -ft. 1 1 Type A 3  C3 S2 W L 
Subtype Qa Oo S3 H 

9 Grate 

1 :A. 51+% 
9 Grate 

1 ::A. 50t33 
X Save 0 

0.11 0.95 . 1.50 10.1: ( fb. 50.33 0.26 0.45 . 11.9: 
9 Grate 0.03 0.45 0.0178 1.54 0.12 0.00 

04/27/88 
Made By: POI 

Page 1 

- ft. Velocity % 
2 -fps. Bypass 

Note: Weir Flou 



HEC12 (Mar& 1984 - Revised 04/15/88) Pavement Drainage Calculations 1 Input F i  l e i  OBO:CPHX.1l84.HYIR.SPP~H12~8GLENNIN;15 
WAW PEAK PARKWAY RAW B GLENDALE 1 i i ? z ~ i t h  0.33 Ft. Intensity 5.00 In./hr. Maming's n 0.0150 

Id. Level A 1  C1 So G X1 Aef 1 * * 0 - cfs A * Oepth Spread - 
Location A2 C2 S1 a X2 Pef 1 Total Inter. Bypass -ft. 1 

A3 C3 S2 W L 
Subtype Ila Ilo S3 H 

Made By: 
Pa 

ft. 
2 

Velocity 
-fps. 

9 0.08 0.95 0.0107 1.50 0.00 1 
0.00 2.04 1 

9 Grate 0.0393 0.003.21 0.38 0.35 0.03 0.12 0.00 

8.51 
O.@OO 1 0.98 0.11 0.00 
0.0200 

Note: Weir Flou 

1. 9 
STA. 47t90 

STA. 47t85 
9 Grate 
6 P-1-7/8-4 

I 37 
STA. 4900 

STA. 4300 
9 Grate 
6 P-1-71'8-4 

I 77 
0.08 0.95 0.0094 1.50 0.00 

STA 14334 0.00 2.04 : 

0.09 0.95 0.0244 1.50 0.00 
STA 140t00 0.03 0.45 . 0.00 2.04 
9 Grate 1 78 0.040.45 0.0200 0.004.50 1 0.74 0.62 0.12 0.11 0.00 
6 P-1-7/8-4 0.0200 



HEC12 (March 1984 - Revised 04/15/88) 1 Input File: ~BO:OTX.l1fJ4.H~OR.SPP7H12RMPBGLENNIN;15 
11184 21 01 SQUAW PEAK P A M Y  RAMP B 
M a x i u  Depth 0.33 Ft. Intensity 5.00 In./hr. 

Id. Level A1  C1 So G X I  Aef : 
A2 C2 S1 a XZ Pef : 
A3 C3 52 W L 

Subtype Qa Ilo S3 H 

0.06 0.95 . 1.50 10.1: 1 ::A 136+62 0.08 0.45 . 11.9: 
9 Grate 0.0147 I 

Pavement Drainage 

GLENDRLE 
Manning's n 0.0150 

* r * ~ - c f s * ~ *  
Total Inter. Bypass 

Calculations 

Depth Spread 
-ft. 1 

- ft. 
2 

0.06 0.00 4.25 

Note: Weir Flow 

04/27/88 
Made By: OFM 

Page 2 

Velocity % 
-fps. Bypass 



HEC12 (March 1984 - Rev~sed 04/15/88) Pavement Ura~ nage Calculations 05/03/88 
Input FI le: DISI~B0:CPHX.1184.HYUK.SPPlH12HMPCGLEN.IN;10 Made By: POI 
11184 21 01 SQUAW PEAK PARKWAY RAMP C GLENUALE Page 1 ( Maximum Depth 0.33 it. Intensity 5.00 In./hr. Manning's n 0.0150 

Id. Level A1 C1 So G X1 Aef I * h * Q - c f s * * A  Oe~th S~read-ft. Velocitv % 
;;:tion A2 C2 S1 a ~2 Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 S2 W L 
Subtype Qa Qo S3 H 

9 0.50 0.95 0.0191 1.50 0.00 
0.00 2.04 1 

9 Grate 0.0340 0.003.21 1 2.38 1.76 0.62 0.21 0.00 6.19 3.65 26 

( ::A. 13+50 
X Save O 

I :;A 292+00 
9 Grate 

1 ;:A. 16100 
9 Grate 

STA. 13+5O 
1.50 6.51 

8.51 
0.0400 1 3.55 0.27 0.00 6.72 
0.0400 

Note: Weir Flow 



HECl2 (March 1984 - Revised 04/15/88) Pavement Ora i nage Calculations 05/03/88 1 Input F i  le: OISKBO: ~PHX.l184.H~DRRSPP1H12RMPOGLEN.IN;13 Made By: PDI 
11184 21 01 SOUAN PEAK PARKWAY RAMP D GLENDALE Page 1 ( Naximum Depth 0.33 Ft. In tens i ty  5.00 In./hr. Manning's n 0.0150 

Id. Level A1 C1 So G X1 Aef I a A a O - c f s  A A A Depth Spread - ft. Velocity % 
Locat ion A2 C2 S1 a X2 P e f :  Total Inter. Bypass -ft. 1 2 -fps. Bypass I T Y P ~  A3 c3 s2 w L 
Subtype (la (lo S3 H 

9 1 :;A. 21440 
9 Grate 

9 
STA. 23'75 1 z2 9 Grate 
6 P-1-7/8-4 

I 6  
STA. 25+12 

9 Grate 

( 6 
P-1-7il-4 

I 

9 Grate 
6 P-1-7/8-4 

I6  STA. 26'15 

I 

1.50 6.51 
8.5: 

0.0160 1 3.01 0.24 0.00 15.31 
0.0157 

Note: k ~ r  F l w  

0.28 0.00 14.13 

Note: We~r F l w  



HEC12 (March 1984 - Revised 04/15/88) 1 Input File: OISXBO:IPHX.l184.HYDR.SPP1H12GLENNWST.IN;7 
11184 21 01 Glendale he. Just k s t  of 
Maxilsum Deoth 0.00 Ft. Intensitv 2.70 In./hr. 

I Id. Level A1 C1 So G X1 Aef : 
Location A2 C2 S1 a X2 Pef : 

A3 C3 S2 W L 
Oa Oo S3 H 

Sta .N20+40 0.05 0.45 . 2.00 I 8 Curb 0.0417 1.42 4.02 \ 
0.0135 

0.22 0.95 0.0150 1.40 
0.04 0.45 . 2.00 

8 Curb 0.0417 1.42 4.02 

I 0.0239 

G1 0.27 0.95 0.0156 1.40 1 %.S17+87 0.07 0.45 . 2.00 
8 Curb 0.0417 1.42 4.02 

Pawnent Drainage Calculations 

SPP--2-year storm 
Manning's n 0.0150 

* * * 0 - cfs 6 * * Depth Spread 
Total Inter. Bypass -ft. 1 

0.72 0.60 0.11 0.12 0.00 

Note: L= 6.29 Ft. for 

0.74 0.65 0.09 0.13 0.00 

Note: L= 5.76 Ft. for 

0.63 0.55 0.08 0.13 0.00 

Note: L= 5.94 Ft. for 

0.70 0.63 0.07 0.14 0.00 

Note: L= 5.50 Ft .  for 

0.84 0.72 0.12 0.15 0.00 

tdote: L= 6.09 Ft. for 

05/02 
Made By: DFM 

Page 1 

- ft. Velocity % 
2 -fps. Bypass 

6.22 2.45 16 

100% Intercept ion 

6.86 2.13 12 

100% Intercept ion 

4.25 2.68 13 

100% Interception 

4.85 2.33 9 

100% Intercept ion 

4.70 2.56 14 

100% Intercept ion 



HEClZ (March 1984 - Revised 04/15/88) Pavwent Drainage Calculations 04/27/88 1 Input Fi le:  OUBO:CPHX.1184.HYO!i.SPP3H12~ENSTH.I:N;12 Nadr By: Wil 
11184 21 01 FILE:HlZLENSTH.IN Glen S. Side 50-year Page 1 

I M a x i m  Depth 0.50 Ft. Intensi ty 3.95 In./hr. Naming's n 0.0150 - 
Id. Level A1 Cl So G X1 Ref :  * * h a - c f s h h *  D e ~ t h  Soread- f t .  Velocitv Z , \;;;tion A CZ S1 a W Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 SZ II L 
Subtype Oa Oo S3 H 

9 5.62 0.58 0.0211 1.40 1 5.62 0.58 . 2.W 
8 Curb 0.0417 1.4224.79 1 25.82 18.65 7.17 0.48 0.00 17.43 6.46 28 

I 0.0262 
Note: L= 48.69 Ft. for 100% Interception 

0.0210 1.40 
STA. 28t3 I 70 2.00 
8 Curb 0.0417 1.4215.41 

0.0259 
! 7.17 6.21 0.96 0.3 0.00 10.81 4.69 13 

Note: L= 22.91 Ft. for lO0X Interception 

: 0.96 0.94 0.02 0.17 0.00 5.61 2.27 2 

Note: L- 6.03 Ft. for 100% Interception 



HEC12 (March 1984 - Revised 04/15/88) Paveaent Ora i naqe Ca I N  lat i ons 1 Input Fi le: nBP:WHX.1184.IMI1.SPP3H1ZGLENNTHHIN;1O 
11184 21 01 Glendale Ave. North Side 50-year S.P.P. ( m a x i m  0epth 0.m ~ t .  Intensity 3.96 In./hr. Maming's n 0.0150 

Id. Level A 1  C1 So G X1 Aef : * * * I] - cfs * * 6 Depth Spread I t i o n  A2 C2 S1 a X2 Pef : Total Inter. Bypass -ft. 1 
A3 C3 S2 W L 

Subtype Qa Oo S3 H 

04/27/88 
Made By: W M  

Page 1 

ft. Velocity % 
2 -fps. Bypass 

9 5.62 0.58 0.0221 1.40 
5.62 0.58 . 2.00 

8 Curb 0.0417 1.4224.79 I 25.82 16.15 9.66 0.40 0.00 24.44 5.73 37 

Note: L= 58.92 Ft. for 100% Interception 

0.0210 1.40 
STA. 2 8 t E  I "  2.00 
8 Curb 0.0417 1.4215.41 1 9.66 6.83 2.83 0.29 0.00 16.71 4.44 29 

0.0154 
Note: L= 31.19 Ft. for lOOil Interception 

Note: L= 13.93 Ft. for 100% Interception 



KC12 (March 1984 - Revised 04/15/88) Pavement Dra i n a p  Calculations M/27/88 1 Input Fi le:  OlIBO:IRT.1184.HIOR.SPP3H12CWRENNINj4 Made By: POI 
11184 21 01 WTUS WREN K WELIUS CATCH BASIN SPACING Page 1 1 M a x i m  Depth 0.54 Ft. Intensi ty 5.M) In./hr. Naming's; n 0.01M 

Id. Level A1 C1 So G X1 A e f :  * * * Q - c f s * * *  b o t h  Soread- f t .  Ve iw i t v  X 
;;;:tion A2 CZ S1 a X2 Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 SZ W L 
Subtype Qa Qo S3 H 

9 4.95 0.58 0.0268 1.40 1 ::A. lot75 2.W 
8 Curb 0.0417 1.4224.79 : 14.35 10.52 3.84 0.29 0.00 18.84 6.10 27 

9 2.71 0.58 . 1.40 
STA. 8t78 2.00 

Note: L= 47.70 Ft. for  100% Interception 

0.33 0.m 21.81 

Note: Weir Flou 



HEC12 (March 1984 - Revised 04/15/88) Pavment Drainage Calculations 04/27/88 1 Input F i  le: DBO: IW(.1181.HYal.lWIH12flYTAVEEIN;12 Made By: Tf f i  
11184 21 01 NYRTLE AVENUE CATW BASIN SIZING Page 1 I Max~nann Depth 0.50 Ft. Intensity 5.00 In./hr. Ilanning's n 0.0150 

I 
Id. Level A 1  C1 So G X1 Aef : * * * O - c f s * * *  Depth Spread-f t .  Velocity % 
Location A2 C2 S1 a X2 Pef : Total Inter. Bypass -ft. 1 2 -fps. Bypass 

A3 C3 S2 W L 
Subtype Oa Oo S3 H 

8 Curb 

I 94 9 
STA. 1305 

8 Curb 

: 15.02 13.07 1.95 0.38 0.00 14.70 5.64 13 

Note: L= 36.53 Ft. for  100% Interception 

: 14.99 12.50 2.49 0.36 0.00 16.72 5.43 17 

Note: L= 39.27 Ft .  for  100% Interception 

6.14 0.36 0.00 13.27 

Note: Weir Flou 



APPENDIX 

Design Calculations North of the Arizona Canal 

C. Connector Pipe Design Calculations 



I HNTB - PROGRAM TI11 - 1 - HYORAULIC W l G N  OF STWI SEMERS - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 XFILE:P41lSPPNCMtUWST.IN MUAW PEAK NORTH CMAL PHOENIX,ARIZM\IA OX By: POI Date 04/22/80 

f INT. CURVE S85000 OROP=.10 WS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MI# W E =  .00000 .M)000 .00W .00000 .0000O 

Input F i le = OUBO: CPHX. 1184.HYDR.SPPlP411SPP~ST.IN;21 

( cc PG LN RUN FROM TO ES FREQ LGTH MIN TP N m 1 zm 2 z 3 COK WER STWT LWR STRW 
NO. YRS FT DIA A 1  C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL M CW LR 

IN ACRE ACRE ACRE NIN FT FT FT FT 

in. 
92. 

247. 
49. 
63. 
21. 
63. 

265. 
244. 
144. 
94. 
263. 
95. 

140. 
172. 
345. 
100. 
40. 



1 HNTB - PROGRAM T4 l l  - * - HYGRVLIC DESIGN OF STORM SEYERS - * - INPUT DATA Run Oate 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411SPF'NCANALWSTT1N SOUN PEAK NORTH CANAL PHOENIX,ARIZONA OX By: POI Date 04/22/88 

I INT. CURVE S85000 DROP=.10 DPS- 33, 0, 0, 0, MIM VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 
................................................................................................................................... 

Input F i l e  = ~0:CPHX.1184.HYDR.SPPIP411SP~NALWST.IN;21 

( cc PG LN RUN UA MAX FL CROWN CMTRIL FLCN CONTROL ALTERNATE DESIGN GROUND CONTWL MIN OUTFALL aAx 
NO. CFS LINE EL ELEV OIST ELEV OIST C FREO MDIA TP N OA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 



- 6 - DESIGN W N A R Y  - + - 

HNTB - PROGRAM T411 - * - HYDRAULIC DESIGN DF STORM SEWERS - 6 - W T W T  DATA Run D a t e  28-M-88 Page 4 

I Job 1184-21-01 Ref. 01 XFILE:P411SPPNCRNKWST.IN SQUAW PEAK NDRTH CANAL PHOENIX,ARIZONA OX By: POI  D a t e  04/22/88 
Number o f  P ~ p e s  In s y s t e m  = 18 .................................................................................................................................... 

1 
Input F I l e  = WBO: CPHX. 1184.HYDR.SPPIP411SPf'NCAMLWST.IN;21 

utput d a t a  f o r  c o n v e r s ~ m  t o  PL412: WBO:CPHX.1184.HYOR.SPPIP411SPPNCANALWST.XPL;l 
CONC. DESIGN TRAVEL CRPRC. DEPTH INVERT ELEV. GROUND COVER 

P I P E  FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW OIA SLOPE TINE FLOW VEL. FLOW UPPER LOWER UPPER LOWER I NO. FT A C*A MIN IN/HR CFS I N  % MIN CFS FPS FT FT FT FT FT 



HNTB - PROGRAM 7411 - * - HYDRAULIC DESIGN OF STORM SkWERS - - INPUT DATA Run Date 4-NAY-88 Page 1 
Job 1184-21-01 Ref. 01 XFILE:P411SPPNCANALEST.IN SOUAW PEAK NORTH CANAL PHOENIX ARIZONA 0 OX By: POI Date 04/22/88 
INT. CURVE S85000 OROP=.10 OPS= 33, 27, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

Input F I le = DISKBO: CPHX. 1184.HYOR.SPP1P411SPPNCANALEST.IN;35 

CC PG LN RUN FROR TO ES FREP LGTH MIN TP N ZONE 1 ZONE 2 ZONE 3 CONC UPPER STRUCT LOWER STRUCT 
NO. YRS FT OIA A1 C1 A2 C2 A3 C3 TIME TOP EL M COV TOP EL N COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 



HNTB - PHOGKAM T411 - h - HYORAULIC DESIGN OF STORM SEWERS - * - INPUT DATA Run Date 4-MAY-83 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411SPPNCANALEST.IN SIIUAII PEAK NORTH CANAL PHOENIX ARIZONA 0 OX By: POI Oate 04/22/88 
INT. CURVE S85000 OROP=.10 DPS= 33, 27, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

Input File = OISI;BO:CPHX.1164.HYOR.SPPIP411SPPNCANALEST.IN;35 

CC PG LN RUN OA MAX FL CROWN CONTROL FLOW CONTROL ALTERNATE DESIGN GROUND CONTROL 
NO. CFS LINE EL ELEV OIST ELEV DIST C FREQ MOIA TP N OA ELEV OIST 

FT FT FT FT FT YRS IN CFS FT FT 

MIN OUTFALL WAX 
CLEAR ELEV VEL 
FT FT FPS 



- * - DESIGN SUMMARY - * - 
HNTB - PROGRAM T411 - * - HYDRAULIC DESIGN OF STORM SEWERS - 6 - OUTPUT DATA Run Date 4-MAY-88 Page 4 

I Job 1184-21-01 Ref. 01 XFILE:P411SPPNCANKEST.IN SQUAW PEAK NORTH CANAL PHOENIX ARIZONA 0 OX By: FDI Date 04/22/88 
Number o f  Pipes in  system = 35 

I 
I ~ i p u t  F i  le  = OISKBO: CPHX. 1184.HYDR.SPPIP411SPPNCANALEST.IN;35 

.Output data for  conversion t o  PL412: DISKBO: CPHX. 1184.HYOR.SPPlP411SPPNCAtdALEST.XPL j5 
COFIC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 

PIPE FROM TO LENGTH TOTAL TOTAL TINE INT. FLOW DIA SLOPE TINE FLOW VEL. FLOW UPPER LOWER UPPER LOWER I NO. FT A C*A M1N IN/HR CFS IN % MIN CFS FPS FT FT FT FT FT 

I P-024 024 064 35. 4.00 2.32 27.00 3.22 7.46 24 1.265 0.08 27.57 7.46 0.71 1275.73 1275.29 4.32 2.06 

P-064 064 066 84. 4.00 2.32 27.08 3.21 7.45 * 24 2.263 0.15 36.88 9.19 0.61 1275.19 1273.29 2.16 2.06 
*PIPE DESIGNED FOR 7.46 CFS 

( P-067 067 066 3. 5.30 3.07 17.00 4.04 12.41 18 1.191 0.01 12.42 8.01 1.231273.27 1273.24 2.06 2.66 

PRGJECTLD SLOPE BELOGI Olil'FdiL 15.30 (191 ..W h0.147 



* - DESIGN SUMMARY - * - 

HNTB - PROGRAM T411 - * - IiYOKAULIC DESIGN OF STORM SEWERS - h - OUTPUT DATA Run Date 4-MAY-88 Page 5 

I Job 1184-21-01 Ref. 01 XFILE:P411SPPNCANALEST.IN SQUAW PEAK NORTH CANAL PHOENIX ARIZONA 0 OX By: POI Date 04/22/88 
Nuaber of Pipes in system = 35 

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

I 
Input F I le = DISKBO: CPHX.1184.HYOR.SPPIP411SPPNCANALEST.INj35 

Output data fur conversion to PL412: OIS~O:CPHX.1184.HYDR.SPPlP411SPPNCANALEST.XPL;5 
CONC. DESIGN TRAVEL CAPAC. CIEPTH INVERT ELEV. GROUND COVER 

PIPE FROM TO LENGTH TOTAL TOTAL TIME INI. FLOW RIA SLOPE TIME FLDd VEL. FLOW UPPER LGWER UPPER LOWER 1 NO. FT A CAA MIN IN/HR CFS IN % MIN CFS FPS FT FT FT FT FT 
("l2F G,57 YLi, 9. 

I P-038 038 036 4. 0.31 0.24 10.00 4.95 1.21 15 k3W 0.01 16.16 7.73 0.23 1 2 F M  1 2 W  17.25 2.06 

@,m q!;,o y yil-,rZjS) 
P-077 077 036 2. 0.10 0.09 10.00 4.95 0.42 1 5 H  0.01 16.16 5.65 0.14 12543% 1EiWY7 16.82 2.06 



1 HNT8 - PROGRAM T41l - * - HMRAULIC OESlljN OF STORM SEWERS - * - INPUT OAR Rwt Date 28-W-88 Page 1 
Jdb 1184-21-01 Ref. 01 XFILE:P411SPPNTHW.IN SIlUAW PEAK NORTH CANAL PHOENIX,ARIZONA OX By: PDI Oste 04/25/88 

C INT. CURVE S85000 DROP=.lO DPS- 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00020 

Input F ~ l e  = W8O:CPHX.1184.HYDR.SPPIP4llSPPNTHPUMP.IN;13 

( CC PG LN RUN FROM TO ES FREU LGTH MIN TP N ZOK 1 ZONE 2 ZONE 3 CONC UPPER STRUCT L M R  STRUCT 
NO. YRS FT 01.4 A1 C 1  A2 C2 A3 C3 TIME TOP EL M MIV TOP EL M COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 



1 HNTB - PROGRAM T41l - * - H Y O U I C  DESIGN Oi S T M  S R S  - * - INPUT DATA Run Date 28-WR-88 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411SPPNTHPU#P.IN S W  PEAK KRTH CANAL PHOENIX,ARIZONA OX By: PDI Oate 04/25/88 

I INT. CURVE S85000 OROP=.10 DPS= 33, 0, 0, 0, MIN EL- 2.00 2.00 2.00 #IN %OPE= .00000 .00000 .00000 .00000 .00020 
.................................................................................................................................. 

Input F i l e  = WBO:CPHX.1184.HYDR.SPPIP411SPPNTHWMP.IN;13 

( CC PG LN R U  I. MAX R 
NO. CFS LINE EL 

CROWN CONTROL 
ELEV OIST 
FT FT 

FLOW 
ELEV 
FT 

CONTRDL ALTERNATE DESIGN GROUND CONTROL MIN OUTFALL #AX 
DIST C FREQ MDIA TP N I I A  ELEV OIST CLEAR ELEV VEL 
FT YRS IN CFS FT FT FT FT FPS 



- * - DESIGN SUMMAW - * - 
HNTB - PROGRAM 7411 - * - HYDRMIC DESIGN OF STORM SEWERS - * - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 XFILE:P411SPPNTHWMP.IN W&W PEAK W T H  CAW PHC€NIX,ARIZONA OX By: PDI Date 04/25/88 
Number of P i p s  in system = 14 

a Input FI l e  = DUBO: CPHX.1184.HYDR.SPP1P411SPPNTHPUMP.IN;l3 

tput data f o r  conversion t o  PL412: DUBO: CPHX.1184.HYDR.SPPIP411SPPNTHWJMP.XPL;1 
CDNC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. 

PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW O I A  SLOPE TIME FLOW VEL. FLDW UPPER LOWER 1 NO. FT A C*A MIN IN/HR CFS IN % MIN CFS FPS FT FT FT 

P-084 084 015 84. 0.51 0.23 10.00 4.95 1.14 18 0.330 0.50 6.54 2.77 0.42 1232.11 1231.83 

1 M i 5  o i i  016 50. 1-90 1.25 10.9  4.88 6.12 18 0.330 o.m 6 . n  4.20 i . i 5 m i . n i n i . i 7  

1 P-016 016 020 €4. 1.97 1.32 10.70 4.85 6.39 18 0.826 0.17 10.34 6.16 0.85 1231.47 1230.94 

P-019 019 020 65. 1.30 0.97 10.00 4.95 4.80 18 0.330 0.27 6.54 4.04 0.96 1231.13 1230.92 

1 P-020 020 018 125. 3.36 2.37 10.88 4.83 11.45 24 0.240 0.48 12.01 4 .6  1.56 1230.40 1230.10 

P-017 017 018 63. 0.61 0.49 10.00 4.95 2.42 18 3.429 0.13 21.08 7.94 0.34 1233.41 1231.25 

P-018 018 012 142. 4.71 3.41 11.36 4.76 16.23 24 0.440 0.40 16.Z 5.90 1.M 1230.w 1229.37 

I P-085 055 012 62. 0.66 0.30 10.00 4.95 1.47 18 0.484 0.30 7.92 3.42 0.44 1233.631233.33 

P-006 Mi6 005 77. 0.60 0.49 10.00 4.95 2.43 18 9.662 0.11 35.38 11.45 0.27 1255.81 1248.37 

1 P-005 005 008 246. 1.16 0.92 10.11 4.93 4.53 18 3.911 0.41 2.51 9.96 0.46 1248.27 1238.65 

P-022 022 008 90. 0.42 0.27 10.00 4.95 1.36 18 20.533 0.12 51.58 12.55 0.17 1257.13 1238.65 

P-007 007 Om 81. 0.84 0.67 10.00 4.35 3.33 18 2.543 0.17 18.15 7.83 0.44 1240.71 1238.65 

I P-008 008 012 202. 2.96 2.24 10.52 4.88 10.93 24 2.634 0.31 39.79 10.80 0.72 1238.11 1232.79 

P-012 012 23 125. 8.33 5.95 11.76 4.70 27.98 60 0.021 0.93 40.89 2.24 3.04 1226.37 1226.35 

GROUND COVER 
UPPER LOWER 

FT FT 

2.06 3.08 

3.18 3.27 

3.37 2.06 

2.06 2.08 

2.06 2.67 

2.06 2.06 

2.77 5.48 

2.06 2.06 

2.06 2.06 

2.16 2.06 



I HNTB - PROGRRM MI1 - * - HYORRULB OESIGN OF STORM SEERS - * - INPUT DATA Run Date 28-RPR-88 Page 1 
Job 1184-21-01 Ref. 01 XFILE:P411NVTAVE.IN MYRTLE AVENUE PHOENIX,ARIZlNA OX By: TDS Date 04/22/88 

C INT. CURVE S85000 DROP=.OO DPS= 33, 0, 0, 0, MIN E L =  2.00 2.00 2.00 MIN SLOPE= .WOO0 .00000 .00000 .O0000 .WOO0 

Input F I  le = WBO:CPHX.1184.HYOR.SPPIP411MYTRVE.IN;32 

1 CC PG LN RUN FROM TO ES FREQ LGTH MIN D N Z M  1 ZONE 2 ZONE 3 CONC UPPER STRUCT L O W  STRUCT 
NO. YRS FT O I A  A1 C1 A2 CZ 43 C3 TINE TOP EL M COV TOP EL M COV LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 

03 01 15 P-094 094 096 0 50.0 12. 24. 2 .012 6.38 .47 0.00 .OO 0.00 .OO 10. 1294.86 2.06 1295.36 2.06 
03 01 20 P-096 096 095 0 50.0 125. 24. 2 .012 0.00 .OO 0.00 .OO 0.00 .OO 10. 1295.36 2.06 1292.48 8.00 ( o 3 o i a w 9 5  095 097 o 50.0 95. a. 2.012 0.23.9s 0 . 2 .  o.oo.00 lo. i m . 4 8  i.osim.oo z.os 
03 01 26 P-097 097 BOX 0 50.0 75. 24. 2 .012 0.00 .OO 0.00 .OO 0.00 .OO 10. 1300.00 2.06 1279.25 1.00 Z 



Run Date 28-APR-88 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411MYTAVE.IN MYRTLE AVENUE PHOENIX,ARIZONA OX By: TOS Oste 04/22/88 

t INT. WRVE S85000 DROP=.OO DPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .WOO0 .00000 .00000 .00000 .00000 
--------------------------------------------------------------------------------------------------------------------------------. 

Input F i  le = MJBO: CPHX.1184.HVOR.SPPlP411MYTAVE.IN;3Z 

I CC PG LN RUN QR MRX FL CROWN CONTROL FLM CONTROL ALTERNATE DESIGN GROUND CONTROL NIN OUTFALL NAX 
NO. CFS LINE EL €LEV DIST €LEV DIST C FREQ NDIA TP N QA ELEV DIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 



- 4 - OESIGN %BIARY - * - 
HNTB - PROGRAM T411 - - HYDRAULIC MSIGN OF STORM SEERS - * - OUTPUT DATA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 XFILE:P411NYTAVE.IN MYRTLE AVENUE PHMNIX,ARIZONA OX By: TDS Date 04/22/88 
Number of Pipes in system = 5 

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

I 
Input FI  l e  = DUBO:LPHX.1184.HYDR.SPP1P411MYTAVE.INj32 

utput data f o r  conversion t o  PL412: WBO: CPHX.1184.HYDR.SPPIP411MYTAW.XPL;63 
CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GRWNO COVER 

PIPE FROM TO LENGTH TOTAL TOTAL TIME INS. FLOW OIA SL(1PE TIME FLOW VEL. FLOW UPPER LOWER UPPER LOWER I NO. FT A ChA MIN INIHR CFS IN % MIN CFS FPS FT FT FT FT FT 

I P-097 097 BOX 75. 13.27 6.34 10.40 4.89 31.04 * 24 2.846 0.09 41.36 14.46 1.30 1278.13 1276.00 19.62 1.00 
hPIPE DESIGNED FMI 31.16 CFS 



1 HNTB - PROGRAN T411 - * - HYDRIULIC DESIGN OF SIORN SEWERS - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 XFILE:P411CB63.IN PHOENIX,ARIZONA OX By: TDS Date 04/23/88 

C- INT. C U M  585000 DROP=.OO OPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 HIN SLOPE- .DO000 .00000 .00000 .000W .00000 
................................................................................................................................. 
Input File = DUBO:CPHX.llEA.HYDR.SPPlP4llCB63.IN;3 

1 CC PG LN RU FROM TO ES FREQ LGTH MIN TP N Z M  1 ZONE 2 ZONE 3 CaC UPPER STRUCT LOER STRUCT 
NO. YRS FT DIA A1 C1 A2 C2 A3 C3 TIME TOP EL M M l V  TOP EL M CW LR 

IN ACRE ACRE ACRE MIN FT FT FT FT 

I m oi lo p-a 63 Box o 50.0 a. 18. r .om o.a.35 0.00 .oo 0.00 .oo lo. iz84.so 2.06 izBi.00 1.00 z 



( WTB - PROGRAM l 4 l I  - * - HYDRAULIC DESIGN OF S T I B  mn6 - - INPUT DATA Run Date 28-RPR-88 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411CB63. IN PHOENIX,ARIZONA OX By: TOS Date 04/23/88 
INT. CURVE S85000 OROP=.OO WS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 BIN SLOPE= .00000 .00000 .00000 .00000 .00000 

Input F i l e  = W8O:PHX.1184.HYOR.SPPIP411CB63.IN;3 

I CC PG LN RUN QA W FL CROWN CONTROL FLW CWTROL ALTERNATE DESIGN GROUND CONTROL MIN WTFALL MAX 
NO. CFS LINE EL £LEV DIST ELEV DIST C FREQ NOIA TP N OA ELEV DIST CLEAR ELEV VR 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 



- * - DESIGN M A R Y  - * - 
- 

HNTB - PROGRAM T411 - - HYDRAULIC DESIGN OF STDRM SEERS - - WTWT DATA Run Date 28-APR-88 Page 4 

I Job1184-21-01 Ref. 01 XFILE:P411CB63.IN PHENIX,ARIZONA OX By: TOS Date 04/23/88 
Number o f  Pipes in system = 1 

................................................................................................................................... 
Input F i le = OUBO: CPHX.1184.HYOR.SPPlP41lCB63.IN;3 

.E 

&utput data for conversion to PL412: OUBO:CPHX.1184.HYDR.SPP7P411C863.XPL;7 
CONC. DESIGN TRAVEL CAPAC. MPTH INVERT ELEV. GROUND COVER 

PIPE FRO# TO LENGTH TOTAL TOTAL TIME INT. FLOW OIA SLOPE TIME FLOW VEL. FLOW UPPER LONER UPPER LOWER I NO. FT A C*A MIN INMR CFS IN % HIN CFS FPS FT FT FT FT FT 

1 
P-63 63 BOX 20. 0.45 0.43 10.00 4.95 2.12 18 12.700 0.03 40.57 12.11 0.23 1280.83 1278.29 2.06 1.00 



1 HNT8 - PROGRAM T 4 l l  - * - HVURUIC ESIGN F STORM SEKRS - * - INPUT DATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 01 XFILE:P411C65Z.IN PHMNIX,IWIZONA OX By: TDS Date 04/23//88 

1 INT. CURVE S85WO DROP=.OO DPS= 33, 0, 0, 0, MIN VEL= 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .OOWO 

Input F t  l e  = DUBO: WIX.llBQ.HYDR.SPPIP411CB52.IN;4 

( CC PG LN RUI FROM TO ES FREQ LGTH *IN TP N ZONE 1 ZONE 2 ZONE 3 CUNC UPPER STRUCT LOKR STRUCT 
NU. YRS FT DIA A 1  C 1  A2 C2 A3 C3 TIME TOP EL M COV TOP EL M COV LR 

I N  ACRE ACRE ACRE NIN FT FT FT FT 

I m o i  10 P - 9  52 Box o 50.0 15. 18. 2 .oiz 0 . s  .% 0.11.45 0.00 .m 1 8 . 4  2-06 izn.00 1.00 r 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



HNTB - PWGRAM T411 - A - HYDRAULIC DESIGN OF STEN SEWERS - * - INPUT DATA Run Oate 28-RfJR-88 Page 2 
Job 1184-21-01 Ref. 01 XFILE:P411CB5Z.IN PHOENIX,ARIZONA OX By: TDS Date 04/23/88 
INT. CURVE S85000 DROP=.OO DPS- 33, 0, 0, 0, HIN VEL= 2.00 2.00 2.00 NIN SLOPE- .WOO0 .000M) .WOO0 .000M) .00000 

Input F i l e  = WBO: CPHX.1184.HYDR.SPPlP411CB52.IN;4 

( CC PG LN RUN QA MAX FL CROM CONTROL FLol CONTROL RLTERNATE DESIGN GROUND CONTROL MIN OUTFALL MAX 
NO. CFS LINE EL ELEV OIST ELEV OIST C FREO HDIA TP N QA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 



- * - DESIGN SUMMARY - * - 
- 

HNTB - PROGRAM T411 - * - HYORAULIC DESIGN [1F STDRM SEKRS - * - OUTPUT WTA Run Date 28-APR-88 Page 4 

I Job 1184-21-01 Ref. 01 XFILE:PQllCB52.1N PHOENIX,ARIZW OX By: TDS Date 04/23/88 
Number o f  Pipes i n  system = 1 

a Input F i l e  = WISO:CPHX.1184.HYOR.SPPlP411CB5Z.IN;4 

utput data f o r  conversion t o  PL412: WBO:CPHX.11M.HYOR.SPPIP411CB52.XPL;7 
CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GROUND COVER 

PIPE FROM TO LENGTH TOTAL TOTAL TIME INT. FLOW O I A  SLOPE TIME FLOW VEL. FLOW UPPER LOWER UPPER LOWER I NO. FT A C*A MIN IN/HR CFS IN  % UIN CFS FPS FT FT FT FT FT 

I P-52 52 BOX 15. 0.64 0.55 10.00 4.95 2.74 18 11.200 0.02 38.10 12.50 0.27 1277.97 1276.29 2.06 1.00 



1 HNTB - PROGRAM T411 - * - HYDRAULIC DESIGN OF STORM SEKRS - * - INPUT OATA Run Date 28-APR-88 Page 1 
Job 1184-21-01 Ref. 0 1  XOCOTILLO FRONTAGE ROAO -- NORTH OF AZ CANAL PHOENIX,mIZONA OX By: PDI Date 04/12/88 

I INT. CURVE swoo DROP=.OO DPS= 3, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE= .ooooo .ooooo .ooooo .OLWOO .ooooo 
.................................................................................................................................. 
Input F i l e  = DUBO:CPHX.1184.HYDR.SPPIP411OCTFRNTRD-2.IN;5 

( CC PG LN R U  FROM TO ES FREQ LGTH MIN TP N ZOK 1 Z D f  2 ZONE 1 CONC UPPER STRKT LONER STRUCT 
NO. YRS FT DIA A1 C 1  A2 C2 A3 C3 TIME TOP EL M COV TOP EL M COV LR 

IN  ACRE ACRE ACRE MIN FT FT FT FT 



1 HNTB - FKGRAM 1411 - * - HYORWLIC DESIGN OF STWI SEERS - * - INPUT DATA Run Date 28-Am-88 Page 2 
Job 1184-21-01 Ref. 01 XOCOTILLO FRONTAGE RDAO -- WQTH OF A2 CANAL PHOENIX,ARIZONA OX By: WI Date 04/12/88 

C INT. CURVE S85000 OROP=.OO DPS- 33, 0, 0, 0, MIN ML- 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

Input F i  l e  = K180: CPHX.1184.HYOR.SPPIP4110CTFRNTRD-2.IN;5 

) CC PG LN RUN OA MAX FL CROW CONTRUL FLM CONTROL ALTERNATE DESIGN GROUND MlNTROL HIM OUTFALL MX 
NO. CFS LINE EL ELEV OIST  ELEV OIST C FREQ MDIA TP N OA ELEV OIST CLEAR ELEV VEL 

FT FT FT FT FT VRS IN CFS FT FT FT FT FPS 



- * - DESIGN SUMMARY - * - 
HNTB - PROGRAM T411 - * - HYDRAULIC MSIGN OF STDRM SEWERS - 4 - OUTPUT DATA Run Date 28-APR-85 Page 4 

I Job 1184-21-01 Ref. 01 XDCOTIUO FRONTAGE ROAD -- NORTH OF AZ CANAL PHOENIX,ARIZONA OX By: POI Date 04/12/88 
Nmber of Pipes in system = 1 - Input F i le = WBO: CPHX.1184.HYOR.SPPIP4110CTFRNTRO-2.INj5 

k P u t  data for conversion to PLIl2: OUBO:[Ra.l184.*rm.SPP1P411OCTFRNTRD-2.XPL;13 
CONC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. G R O W  COVER 

PIPE FRDM TO LENGTH TOTAL TOTAL TIHE INT. FLOW OIA SLOPE TIME FLOW VEL. FLCW UPPER LOWER UPPER LOWER I NO. FT A CAA MIN IN/HR CFS IN % BIN CFS FPS FT FT FT FT FT 



1 HNTB - R O A  4 1  - + - HYORAULLIC DESIGN OF STORM SENEPS - - INPUT BAT1 Run Date 3-MAY-88 Page 1 
Job 1184-21-01 Ref. 01 XOCOTILLO FRONTAGE ROAD -- NORTH OF AZ CANAL PHOENIX,ARIZONA OX By: POI Date 04/19/88 a INT. CURVE S85000 OROP=.OO DPS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE= .00000 .00000 .00000 .00000 .00000 

w 
Input F i  lr = OISKBO:CPHX.1184.HYOR.SPPIP4110CTFRNTfiD.IN;22 

1 cc w LN w n a  To rs FREO rw NIN TP N ZONE i zan 2 zaNc 3 cow UPPER s~uuci Lovm sinucr 
NO. VRS FT DIA A1 C1 A2 CZ A3 C3 TIME TOP EL M COV TOP EL M COV LR 

IN RCiiE ACRi ACRE MIN FT FT FT FT 

03 01 15 P-79 79 80 0 5.0 129. 15. 2 .012 0.08 .95 0.06 .45 0.01 .45 10. 1244.46 3.56 1242.60 2.46 
03 01 20 P-80 80 81 0 5.0 45. 15. 2 .012 0.06 .95 0.08 .45 0.00 .OO 10. 1242.60 2.56 1241.57 2.46 



1 HNTB - PROGRAM ill1 - * - HYORAULLC DESIGN OF O R  SEER - * - INPUT DAT* Run Date 3-MAY-88 Page 2 
Jab 1184-21-01 Ref. 01 XOCOTILLO FRONTAGE ROAD -- NORTH OF AZ CANAL PHOENIX,ARIZONA OX By: POI Date 04/19/88 
INT. CURVE S85000 DROP=.DO OPS= 33, 0, 0, 0, MIN VEL- 2.00 2.00 2.00 MIN SLOPE- .00000 .OD000 .00000 .00000 .00000 

m 
Input Fi lr = DISt3O:CPHX.1184.HYDR.SPPIP411OCTFF;NlHO.IN;22 

1 e PG LN WN I Y ~  FL CROM CWTXOL FLON CONTROL ALTERNATE DESIGN GROUND CONTROL MIN OUlFALL MAX 
NO. CFS LINE EL ELEV DIST ELEV DIST C FREO HOIA TP N OA ELEV DIST CLEAR ELEV VEL 

FT FT FT FT FT YRS IN CFS FT FT FT FT FPS 

1 040110P-78 I. 0.00 0.00 0. 0.00 0. X 5.0 0. 0.000 0. 0.00 0. 0.00 O.OOii.00 
040115P-79 0. 0.00 0.00 0. 0.00 0. X 5.0 0. 0.000 0. 0.00 0. 0.00 0.0015.00 
040120P-SO 0. 0.00 0.00 0. 0.00 0. X 5.0 0. 0.000 0. 0.00 0. 0.00 0.0015.00 1 040125P-81 0. 0.00 0.00 0. 0.00 0. X 5.0 0. 0.000 0. 0.00 0. 0.00 0.00 0.00 



- * - DESIGN SURMARY - .h - 

HNTB - PROGRAM 5411 - .h - HYDRAULIC DESIGN OF STORM SEWERS - * - OUTPUT DATA Run Date 3-MAY-a8 Page 4 
Job 1184-21-01 Ref. 01 XOCOTILLO FRONTAGE ROAD -- NORTH OF A2 CANK PHOENIX,ARIZONA OX By: PDI Date 04/19/88 1 Number o f  Pipes in system = 4 

I 
Input FI lr = DISKBO:CPHX.1184.HYDR.SPPIP411OCTFRNTRD.IN;22 

utput data for convers~oti to  PL412: DISKBO:CF'HX.1184.HYDR.SPPIP411OCTFKNTRD.XPL;9 
COMC. DESIGN TRAVEL CAPAC. DEPTH INVERT ELEV. GRCUND COVER 

PIPE FROM TO LENGlH TOTAL TOTAL TIME INT. FLDW 01.4 SLOPE TINE FLDW VEL. FLOW UPPER LOWER UPPER LOWER I NO. FT A CAA RIN IN/HR CFS IN % M1N CFS Ff'S FT FT FT FT FT 

I P-78 78 79 191. 0.25 0.20 10.00 3.40 1.69 15 2.503 0.49 11.07 6.52 0.33 1244.34 1239.56 3.56 3.46 

P-79 79 80 129. 0.40 0.31 10.49 3.35 2.04 15 0.589 0.53 5.37 4.08 0.53 1239.46 1238.70 3.56 2.46 

/ P-60 80 81 45. 0.54 0.40 11-02 3.29 2.33 l5 2.067 0.11 10.06 6.67 0.411238.601Z37.67 2.56 2.46 

P-81 81 ODB 105. 0.54 0.40 11.13 3.28 2.32 * 15 0.781 0.37 6.19 4.68 0.53 1237.57 1236.75 2.56 2.41 

I *PIPE DESIGNED FOR 2.33 CFS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



APPENDIX 

Design Calculations North of the Arizona Canal 

D. Hydraulic Grade Line Calculations 



I HYDRAULIC GRADELINE PROfILE JOB:111842101 REF: 1 OATE:04/29/88 0ES:DFM PAGE I 

Input f i l r = DUBO: CPHX.1184.HYDR.SPPIHGLNTH€ST.INX;5 

( TY.EL.= 1242.00 SYSTM: North o f  the Canal East Side "Gravity" 

hhhhhhhhh I N P U T hhhhhhhhh 

I UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE O OA L TSZ FL1 FL2 DIA N L1 AN1 L3 AN3 L4 AN4 



HYORAOLIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:04/29/88 0ES:UFM PAGE 2 

Input f ir = DUBO: lf'klY.1134 .H'/OR.SPF'lHGLNTHESTTINXj5 

TW.EL.= 1242.00 SYSTEN: North of the  Canal Ea r t  Side "Gravi ty"  

......... O U T P U T  ......... 
LATERAL 3 

PIPE 0 L H 014 FL1 FLZ HG1 HGZ 01 02 V1 V2 DC ON SO S OY FB h L3 03 03 V3 I 

h DENOTES HGL FORMULA USED: 
(1) tI62=FLZ+DC 
(2) HG2=FL2+ON 
(31 HG2=TWEL+(SAYl;hL) tVH1-VIIZ 
(4) t iG2~FLltt i t(SFlILLhLl 
(5) HGZ=TWEI.t(SFLILLhL! 

LATERAL 4 
-- - - -- - - - 

-4 04 M V4 



HYDRAULIC GRADKINE PROFILE JGB:111842101 REF: 1 GATE:05/04/28 DES:DFM PAGE 1 

Input f i l e  = IIUBO: ~HX.1182.HYDH.SPPIHGLNTHEST-5.INX;4 

TW.EL.= 1259.38 SYSTEM: North of the Canal East Side "Lat £5" 

a*****aaa I W P ti T +a****,+&* 

UPSTBEAY LATERAL 3 ikTER&L 4 
- - - - - - - - - - - - - - - - - . . . - - -. - - 

PIPE U QA L TS2 FL1 FL2 OIR N L1 AN1 i3 AN3 L4 AN4 



HYDRAlJiiC GRADELINE PROFILE JOB:111842l01 REF: 1 OA'!E:05/04/88 DES:DFi7 PAGE 2 

I n p u t  f i le = DljBO: [PI!X.!lZ4 .IIYCIR.SPPlHGLNTHESI-5. IiIX;4 

TW.EL.= 1253.3% SYSIEI.1: North o f  t he  Canal Eas t  S i de  "Lat f5" 
I 
i ......... O U T P U T  ......... 

LATERAL 3 LATERAL 4 
- - - - -. -. - - .. - - - - - - - 

1 PIPE O L N D1A FL1 FLZ HGl HG2 01 02 V1 V'Z OC ON SO S OY FB * L3 03 U3 V3 14 04 04 V4 

* DENITEI HGL FUI?MULA USED: 
(1) HG2=FL:tOC 



HYORAULIC GKALIELINE PROFILE JOB:l11842!01 REF: i DATE:05/04/88 0ES:C;FM PAGE 1 

Input f i l e  = DUB0:CPHX.1184.HYORP,SPP1HGLNTHESi-8.iW 

TW.EL.= 1255.35 SYSTEM: Glends!e Ave. East of  Parkway 5 x t h  Side 

&&aha&haA I N P U 7 aiAaa.**h 

L'?;T".tA LLTERRL 3 LAiER4L 4 
- - .. - .. - - - - - - - - - - - - - - - - - - - -- 

PIPE OA L Ty' F L ~  iL2 x'. . b' ii $41 L3 AN3 L4 GN4 



HYORAIJLIC GRA'JELINE PROFILE J06:111842101 REF: 1 OATE:05/04/88 0ES:DFM PAGE 2 

e> ? TW.EL.= 1255.35 J ~ > I E N :  G lenda le  Ave. E a s t  o f  Parkuay South S i d e  

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 
-- - - - - - - - - - - - - - - - - 

PIPE 0 L N UIA FL1 FL2 HG1 HG2 0 1  02 V1 V2 DC ON SO S OY FB L 3  C3 03 V3 L 4  04 04 V4 

h UENOIES HUL FORRULA USED: 
(1) HG2=FL?tDC 
(21 HG2:FLZtDN 
(3) HG?=IWELt (SilVGhL.) iVH1-VH? 
( 4 )  HG?=FLl~l l+(SFULLhL) 
(5) HGE: IWELt (SFULLhL) 



HYDRAULIC GRADELINE PROFILE JGE:111842101 REF: 1 DATE:05/04/88 MS:DFM PAGE 1 

Input file = DUBO:LPHX.1184.HYOR.SPPlHGLNT~T.It~X;8 

TW.EL.= 1243.45 SYSTEN: NORTH OF CANAL EST SIDE OF SBUAW PEAK 

**+***A** I N P U T hAh***d*h 

UPSTREAM LRTERAL 3 LAIERAL 4 
-------- -.-.....- .-.-...-- 

PIPE G OA L TS2 FL1 FL2 OIk N L1 AN1 13 AN3 14 AN4 



I HYDRAULIC GRADELINE PROl I iE  JD8:111842101 REF: 1 DATE:05/04/88 DES:DFM PAGE 2 

I Input  f i r = DUBO:;IPHX.l184.HYDR.SPP1HGLEiTHWSTTINX;8 

I TW.EL.= 1243.45 SYSTEN: NORTH OF CANAL WEST SIDE OF SllUAW PEAK 

I 
......... O U T P U T  ......... 

LATERAL 3 LATERAL 4 
- - - - - - - - - -- - - - - - - - 

PIPE O L N Dl4 FL1 F i 2  HG1 HG2 D l  D2 V1 V2 OC ON SO S DY FB A L 3  03 03 V3 L4 04 04 V4 

I 
h DENOTES HGL FORMULA USED: 
0) HGZ=fL2+UC 
( 2 )  HGZ=FL?+ON 
(3)  HG?=TWEit (SAVGhL) tVH1-VH? 
(4) Hli?=FLl+II+ (SF'ULLhL) 



HYORAULIC'GRAUELINE F.ROFlLE JOB:1118C2101 REF: 1 DATE:05!04/88 WS:DFN PAGE 1 

Input file = PUBO: LF'~~X.~~S~.HYDE.SPPIHGLNTHGLUST.I~~~;~Z 

TW.EL.= 1250.23 SYSTEM: Glendale Ave West Side. 

*AA*S*S**  I N P U T A******** 

UPSTREAM LATERAL 3 LATERAL 4 
--.----. --------- --------- 

PIPE 0 OA L I S Z  FL1 FL2 DIG N L1 AN1 L? ON3 LS AN4 



IIYORAIJLIC GRADELINE PROFILE JUB:111842101 REF: 1 OAIE:05/04/88 0ES:OFM PAGE 2 

Input f I l P = DUYO: IPIiX.ll84.HYOR.SPPIHGLNTHGLWST.INXj2 

TW.EL.= 1250.23 SYSTEN: Glenda l e  Ave West Side. 
I ......... O U T P U T  ......... 

LATERAL 3 LATLRAL 4 - .. - - - - - - - - - - - - -- - - 
PIPE Q L N UIA FL1 FL? HG1 HGZ 0 1  02  V1 V2 OC ON SO S OY FB * L3 03 03 V3 L4 04 04 V4 

DENUTES HGL FCIRMULA USED: 
(1) HGZ~FLZtOC 
(2) HG2iFL2tON 
(3)  HG?=TWELt (SAVGhL) tVH1-VtI2 
(4)  HSZ=FLltH+(SFULLAL) 
(5)  HG2=rWELt (SFULLhL) 



H Y O R W I C  GRADELINE PROFILE JOB:111842101 REF: 1 OATE:04/29/88 DES:DFM PAGE 1 

Input f i le = DUBO:E'HX.1184.HYDR.R'PlHGLNTHPUMF4.IM(;ll 

TW.EL.2 1232.17 SYSTEM: NDRTH OF CANAL TO PUMP STATION--LATERAL 4 

+*6*6++A1 I N P U T hht*hAAhl 

UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- 

PIPE Q QA L TSZ FLl FLZ OIA N L1 AN1 L3 AN3 L4 AN4 



HYDRAULIC GRADELINE PROFILE J08:111842101 REF: 1 OATE:04/29/88 MS:OFM PAGE 2 

Input f i l r = DUEO: CPHX.1184.HMR.SPPIHGLNTHW-4.INX;ll 

TW.EL.= 1232.17 SETEM: MlRTH OF CANAL TO PUNP SThTION--LATERAL 4 

......... O U T P U T  ......... 
LATERAL 3 LATER% 4 
--- - - - - - - --- - ---- - 

PIPE 0 L N DIA FL1 FL2 HG1 HGZ D l  02 V 1  V2 DC ON SO S OY FB * L3 03 03 V3 L4 04 04 V4 

A DENOTES HGL FOLVULA USED: 
(1) HG2=FL2+DC 
(2) HG2=FL2+DN 
(3) HGZ=TWELt (SAYGAL) tVH1-VH2 
(4 )  HGZ=FLltHt(SFULLhL) 
(5) HG2=TWEL+(SFULLhL) 



HYDRAULIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:O4/29/8S DES:DFM PAGE 1 

Ulpvt f i is = OJBO:M(L.l184.Hh~.'PP7HGWTWW.INXj6 

TW.&.= lZz.18 SYSTEM: NORTH OF CAN& TO PUMP STATION--MAINLINE 

,+**+*A*** I N p u T +++***a** 

I UPSTREAM LRTERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE Q QA L TS2 FL1 FLZ DIA N L1 AN1 L3 AN3 L4 &N4 



HYDRAIJLIC GRRDELINE PROFILE JOE:111842101 REF: 1 OATE:04/29/88 0ES:OFU PAGE 2 

Input f i  lr = OUEO:[PHX.l184.HYOR.SPPlHGLNTW.INX;6 

TW.EL.= 1232.18 SYSTEM: NORTH OF CANAL TO P U P  STATIW--MIKINE 

......... O U T P U T . .  ....... 
LATERAL 3 LATERAL 4 -- --- - - - - - - - -- - - -- 

PIPE Q L N DIA FL1 FL2 HG1 HG2 0 1  02 V1 V2 OC ON SO S DY FB h L3 03 03 V3 L4 04 04 V4 

o DENOTES HGL FORNULA USED: 
(1) HGZ=FLZtDC 
(2) HGZ=FLPtDN 
(3) HGZ=TWELt(SAVGhL) tVH1-VH2 
( 4 )  HGZzFLI+Ht!SFULLhL) 
(5) HL1Z=TWEL+lSFIILLhL) 



HYDRAULIC GRADELINE PROFILE JOB:111842101 REF: 1 DATE:04/29/88 DES:DFN 

Input f i  le = DIBO:LRE(.Il84.HYIR.SPPlHGLNTHPUmP-1.1NX;2 

I TW.EL.= 1233.29 SYSTEM: NORTH OF W\NRL TO PUMP STATION--LATERAL 1 

,+aahhahah I N p U T ,+ahh.ra+*a 

I UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE Q LIA L TS2 FL1 FL2 DIA N L1 Pf(1 L3 AN3 L4 AN4 

PAGE 1 



HYDRkllLIC GRADELINE PROFILE JOB:111842101 REF: 1 DATE:04/29/88 0ES:OFN PAGE 2 

Input f I lr = DUBO:[PHX.1184.HYOR.SPPIHGLNTHWMP-1.INX;Z 

TW.EL.= 1239.23 SYSTEM: NORTH OF CANAL 10  PUW STATION--LATERAL 1 

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 
--- - -- - -- - - -- - -- - - 

PIPE O L N DIA FL1 FLZ HG1 HG2 D l  02 V1 V2 DC DN %I S DY FB h L3 03 03 V3 L4 04 04 V4 

h DENOTES HGL FORNULA USED: 
(1) HGZ=FLZtOC 
(2) HGZ=FLZtDN 
(3) HGZ-TIIELt (SAYG*L) WH1-VH2 
( 4 )  HGZ=FLltHt(SFULL*L) 
(5) HG?=TWEL t (SFllLLhL) 



HYDRAULIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:04/29/&S DES:DFM PAGE 1 

Input f i l e  = DUBO:CPHX.ll84.HYDR.SPPIHGWTt!fUMP-2.INXj2 

TY.EL.= 1239.29 SYSTEM: NORTH OF C A W  TO PUMP STATION--LATERAL 2 

*+***a+** 1 N P U T ********a 

UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE Q C4 L TS2 FL1 FL2 016 N L1 AN1 L3 AN3 L4 AN4 



HYDRAULIC GRADELINE PROFILE JOB:111842101 REF: 1 OATE:04/29/88 0ES:DFM PAGE 2 

input f i lr = DUBO: CPHX.1184.HYOR.SPPIHUNTHWW-2.INX;2 

TW.EL.= 12119.29 SYSTEM: NORiH OF CANAL TO PUNP STATION--LATERAL 2 

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 
- - - - -- - - - - - - - - - - - - 

P I P E  0 L N UIR F L l  FL2 HGl HG2 D l  02 V1 V2 OC ON SO S OY FB L 3  03 03 V3 L4 04 04 Y4 

h OENOiES HGL FORMULA USED: 
(1) HljZ=FL?iDC 
(2) hZ2=FL2+DN 
(3) HG?=TWELt(SAVG*L)+VHl-VH2 
(4) HG?=FLl i H t  (SFULLhL) 
(5) HGZ=TWELt(SFIILLhL) 



Input f i ie  = ~O:Wn.1184.HYOR.SW~HGLNTW~P-3.INX;2 

( TW.EL.= 1232,18 SYSTEM: NDRTH OF CANAL TO PUMP STATION--LATER& 3 

hhhhhAbhh f N P U T $hh*h*h*h 

I UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE O QA L TSZ FL1 R2 DIA N L1 AN1 L3 AN3 L4 AN4 



HYDRAULIC GRADELINE PROFILE JOE:111842101 REF: 1 DbTE:04/29/88 DES:OFM PAGE 2 

I n p u t  f i lr = OIIBO:CPH%.1184.HYORRSWlHGLNTHPUW-3.1N'ijZ 

TW.EL.= 1232.18 SYSTEM: NORTH OF CANAL TO PUW STATION--LATERAL 3 

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 -- - - - - -- - --- - - - - - - 

PIPE 0 L N OIA FL1 FL2 HG1 HG2 0 1  02 V1 V2 OC ON SO S DY FB h L3 03 03 V3 14 04 04 V4 

- DENOTES HGL FOfiPiULA IISED: 
(1) HG2=FL2tOC 



HYDRAIJLIC GRAMLINE PROFILE JOB:111842101 REF: 1 OATE:04/29/88 MS:DFM PAGE 1 

Input f i l e  = DUBO:CPHX.1184.HYOR.SPPIHGLMTHPUMP-5.INX;2 

TW.EL.= 1233.49 SYSTEM: NORTH OF CANAL TO WMP SThTION--LATERAL 5 

*+****a** I N P u T a******** 
UPSTEAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE Q QA L TS2 FL1 FL2 01.4 N L1 AN1 L3 AN3 L4 AM4 



HYDRAIJLIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:04/29/88 DES:DFH PAGE 2 

I n p u t  f i  lr = OUBO:CPHX.1184.HYOR.SPPIHGLNTHPUW-5.INX;Z 

TW.EL.= 1233.49 SYSTEM: NORTH OF CAW TO PUMP STATION--L&TERK 5 

......... O U T P U T  ......... 
LbTERRL 3 LATERAL 4 - - - --- - - - - - - - - - - -- 

PIPE O L N DIA FL1 FL2 HG1 HG2 D l  02 V1 V2 DC DN SO S DY FB h L3 113 03 V3 L4 04 04 V4 

* DENOlES HGL FORNULA USED: 
(1) ffiZ=FL2+DC 
(2) ffiZ=FLZ+DN 
(3) HG2-TWELt (SAVGhL) tVH1-VHZ 
( 4 )  HGZ=FLl+H+ (SFIJLLhL) 
(5) HGZ=TWELt (SFULLhL) 



HYDRAULIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:04/29/88 DES:DFM PAGE 1 

I n p u t  f i le = DUBO:LPHX.1184.HYDR.SPPlHGLNTHPW-6.lNX;2 

TW.EL.= 1232.80 SYSTEM: NORTH OF CANAL TO PUMP STATIOM--IATERAL 6 

*+*+***A* I N P U T +**A*+*** 

UPSTREAM LATERAL 3 LATERAL 4 
-------- --------- --------- 

PIPE 0 OA L TS2 FL1 FL2 DIA N L1 AN1 L3 AN3 L4 AN4 



HYDRAULIC GRAOELINE PROFILE JOB:111842101 REF: 1 OATE:04/29/88 0ES:OfM PAGE 2 

I n p u t  f i l e  = OUBO:CPHX.1184.HYDR.SPPIHGLNTHPUMP-6.INXj~ 

1W.EL.z 1232.80 SYSIEfi: NORTH OF CANAL TO PUN? STATION--LATERAL 6 

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 
-- - - - - - - - - - - - - - - - - 

PIPE 0 L N 014 FL l  FL2 HG1 HG2 01 02 V1 V2 DC ON SD S OY FB 6 L3 03 03 V3 L4 04 U4 V4 

A DENOTES HGL FORMULA USED: 
(1) HG2=FL2tDC 



I 
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HYDRAULIC GRADELINE PROFILE JOB:111842101 RE:: 1 DATE:05/04/%8 DES:DFM PAGE 1 

Input f i l e  = DUBO:CPHX.1184.11YDR.SPPlHGLNYTAVE.INX;46 

TW.EL.= 1278.00 SYSTEM: flyrtle Ave. 50-year storm. 

hhhhhhhhh I N P u T hhA*h*tAh 

UPSTREAM LATERAL 3 LdTERK 4 
--..---- ---.----- -----..-- 

PIPE P OA L TSZ FL1 FL2 DIA N Ll AN1 LS AN3 L4 AN4 



HYDRAULIC GRADELINE PROFILE J08:111842101 REF: 1 DATE:05/04/88 DES:DFM PAGE 2 

I n p u t  f i l e  = DUBO: CPHX.1184.HYOR.SPPIHGLMYTAVEEiNX;46 

"> " . TW.EL.= 1278.00 ~l>ltM: Myrtle Ave. 50-year storm. 

......... O U T P U T  ......... 
LATERAL 3 LATERAL 4 - -- - - - - - - - - - - - - - - - 

PIPE Q L N DIA FL1 FL2 HGl HG2 D l  02 V1 V2 DC DN SO S OY FB L3 03  03 V3 L4 04 04 V4 

o DENOTES HGL FORMULA USED: 



APPENDIX 

Design Calculations North of the Arizona Canal 

E. Ocotillo Road Detention Basin 
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*hh*6*A**ht*****A*h*h****A**h*h**A**A*********h*** 

I HEC? RELEASE OATEO NO!! 76 UPDATED MAY 1984 
ERROR COHR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

Ah*+****A*hh6*hA***h*hhhh*h***A**h*h*ii*********** 

Hydraul IC ana lys~s  f o r  the Ocot~ l l o  Oetent~on Bas~n  
A p r ~ i ,  1988 S u b c r ~ t ~ c a l  c o n d ~ t ~ o n s  "Des~gn by TOS" 
S t a t ~ o n s  4 6 8  to  10+56, Ta~luater Elevat~on: 1242.12 

r1 ICHECK INQ 
NINV IDlR STHT METHIC HVINS O WSEL FC 

0. 0. 0. 0. 0.000000 0.00 0.0 1300. 42.120 0.000 

(2 WOF IMT PRFVI XSECV XIECH FN ALLDC IBW MNIM ITRACE 

-1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

1 3  VfiRlABLE CODES FOR 9YIl44HY PRINTDUI 

I 38.000 1.000 2.000 8.000 25.000 26.000 30.000 42.000 33.000 43.000 



PAGE 2 

( SECNO DEPTH CMSEL CRIWS WSELK 16 HV HL OLOSS BANK ELEV 
Q QLOB QCli UROB ALOB ACH A806 VOL TWA LEFT/RIGHT I TINE 0 VCH VKOB XNL XNCH XNR 14TN EiNIN SSTA 
SLOPE XLUBL XLCH X L 0 6 R l T T H I A L  IOC ICONT CORAR TCPWIO ENDST 

ASECNO 468.000 
280 CROSS SECTION 468.00 EXTENDED 0.58 FEET 

468.00 9.63 42.12 0.00 42.12 42.22 0.10 0.00 0.00 44.00 
1300. 0. 1300. 0. 0. 514. 0. 0. 0. 41.54 ( 0.00 0.00 2.53 0.00 0.000 0.015 0.000 0.000 32.49 1.88 

0.000047 0. 0. 0. 0 0 0 0.00 63.23 65.11 

(KCNO 643.000 
3280 CROSS SECTION 643.00 EXTENDED 0.07 FEET 

'SECNO 739.000 a 301 Hv CHANGED MORE TliAN H v I N s  

685 20 TRIALS ATTEMPTED WSEL,CWSEL 
693 PROBABLE MINIMUM SPECIFIC ENERGY 

3720 C R I I I C A L  DEPTH ASSUMED 
739.00 6.43 40.43 40.43 0.00 42.78 2.35 0.02 0.00 44.00 I 1300. 0. 1300. 0. 0. 106. 0. 3. 0. 44.00 

0.02 0.00 12.30 0.00 0.000 0.015 0.000 0.000 j4.00 3.57 
I0.002644 100. 96. 90. 2'0 19 0 0.00 22.87 26.43 

hSECNO 936.000 

8 3 0 1  MI M 4 l b E U  MORL T I N  HYlN5 



( iECP40 DEPTH C m L  CKilD WSEU EG HV HL OLCSS BANE ELEV 
0 QLOB QCH OKOB ALUB ACH AR08 VUL TWA LEFT/RIGHT 

VKOB XNL XNCH XNK WTN ELNIN SSTA 1 E L I KO, ITKIAL IOC ICON1 CORAR TOPWIO ENUST 

SECNO 986.000 
'280 CKOSS SECTION 986.00 EXTENUED 0.94 FEET 

1 3 0 1  HV CHANGiD NURE THAN HVINS 

- 
ASECNO 1056.000 
280 CROSS SECTION 1056.00 EXTENDED 0.95 FEET 

1056.00 8.55 42.85 0.00 0.00 43.22 
1300. 0. 1300. 0. 0. 267. 1 0.03 0.00 4.88 0.00 0.000 0.015 

0.000291 70. 70. 70. 2 0 



B R O S S  SECTION 468.00 
STREAM Stations 4t68 ta 10t56, 

flISCHAXGk= 1300. 

LOTTED POINTS (BY PRIORITY)-B=BOTTON BRIOGE,T=TOP BRIUGE,X=GKOUND,W=UATER SUR,E=ENERGY GRAOIENT,C=CKITICAL WSEL 

LEV 32. 34. 36. 38. 40. 42. 44. 46. 48. 50. 52. 

X . BANK. 1' ;: : X W 
4. . X .id 

6 66. . X .W . BANK.  



STREAH Stations 4t68 to 10t56. 

LOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIUGE,T=lOP BRIOGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIiNT,C=CRITICAL WSEL 

LEV 33. 34. 35. 36. 37. 38. 39. 40. 4 i .  42. 43. 

. BANKX 
XWE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE . WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
.WE 
XWE . BANK. 



(ROSS SECTION 739.00 
STREAM Stations 4t65 to 10+56. 

LOTTED POINTS (BY PRIORITY)-%=BOTTOM BRIOGE,T=TOP BRIUGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL 

LEV 34. 35. 36. 37. 38. 39. 40. 41. 42. 43. 44. 

" 
3. . X 

1 ::: . X .  
X W .  

5. . . X W .  
5. . X . W .  I 6. . . X .  . W .  
6. . X . W .  

BANK. 



X . W .  E .  
. X W .  E .  

X W .  E .  
. X .  E .  

X E .  
. X .  E .  

X E .  
. X E .  

X 
. X .  

X BANK. 



STREAM Stations 468 t o  1066, 

LOTTED POINTS (BY PRIORITY)-0-BOTTOM BRIUGE.,T=TOP BRIOGE,X=GROUNU,W=WATER SUR,E=ENERGY GRRDIENT,C=CRITICAL WSEL 

LEV 34. 35. 36. 37. 33. 39. 40. 41.  42. 43. 44. 

BANK. 



. X . W .  . E 
X .  . W .  . E . X . W .  . E 

X .  W .  . E 
. X  W . . E 

X .  . E . X . E 
X . E  . X 

X BANK. 



kRE55 SECTION 986.00 
STREAM Stations 4 6 8  to 10t56, 

4 LOTTED POINTS (BY PRIORITY)-B=BDTTON BRIUGE,T=TOP BRIOGE,X=GROUNU,W=WATER SUR,E=EHERGY GRAUIENT,C=CRITICAL WSEL 

LEV 34. 35. 36. 37. 28. 39. 40. 41. 42. 43. 44. 

BANK. 



X BANK. 



&ROSS SECTION 1056.00 
STREAM Stations 4 6 8  to 10t56. 

POINTS (BY PRIORITY)-B-BOTTOM BRIUGE,T=TOP BRIUGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL 

35. 36. 37. 38. 39. 40. 4:. 42. 43. 44. 

BANK. 



X BANK. 



L i m  FOR STLAM Stations 468 to lOt56, 

I 
PLOTTED POINTS (BY PRI0KITY)-E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,N-LOWER END STA 

0. C I 
10. C I 
20. C I 
30. C I 
40. C I 
50. C I 
60. C 1 
70. C I 
80. C I . 
9 0 . C I  . 
100. C I . 
110. C I . 
120. C I . 
130. C I . 
140. C I . 
150. C I . 
160. C I . 
170. C I . 
180. C I . 
190. C I . 
200. C I . 
210. C I .  
220. C I .  
230. C I .  
240. C I .  
250. C I. 
260. . CI. 
270. . I 
280. . I 
290. . I 
300. . I 
310. . IC 

. W  
- . t L 

. ~ i  E L 
U E L  
W E L  
W E L  
. W . E L  
. W . E L  
. W . E L  
. W E ' ?  . W E L  
. W E L  

W .  E L 
W .  E L 
W .  E L  
W .  E L 

w .  E  L 
W. E L R  
.U LE R 
2 L  E R 
.L u E R 



L W E  R 
L W E  R 
L W E  R 
L W f .  R 
L WE R 
L WE R 
L W E  R 
L W E  R 
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*h**t*A****t*6*h*hh+**hh*h**hhhh*hhhh*h*****A**h* 

HECZ RELEASE OATED NOV 76 UPDATED MAY 1934 
ERROR CUKR - 01,02,03,04,05,06 
MOOIFICATION - 50,51,52,53,54,55 

I *hh*h*h***hh****A6*h***Ei*h*h**A*h***hhh*A*hhh**h* 

I OTE- ASTERISK (6) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUPlMARY OF ERRORS LIST 

( SECNO CWSkL C R I B  DEPTH AREA VCH B W ELMIN KhCHSL Q TOPWID PCHP KhXNCH 

468.000 42.12 0.00 9.63 513.54 2.53 0.01 32.49 0.00 1300.00 63.23 100.00 15.00 

643.OOIl 42.12 0.00 9.12 481.54 2.70 0.01 33.00 2.91 1300.00 62.i2 100.00 15.00 

1 739.000 40.43 40.43 6.43 105.73 12.30 0.01 34.00 10.42 1300.00 22.87 i00.00 15.00 

936.000 41.58 0.00 7.38 125.25 10.14 0.01 34.20 1.02 1300.00 24.76 100.00 15.00 

( 986.000 42.84 0.00 8.60 268.99 4.83 0.01 34.24 0.87 1300.00 49.24 100.00 15.00 , 1056.000 42.85 0.00 8.55 266.55 4.88 0.01 34.30 0.86 1300.00 48.95 100.00 15.00 



'3-Mli-88 08: 14222 

(tat i o m  4'68 t o  lo+%, 

PRINTOUT TABLE 1 

PAGE 5 

ELTRD ELLC ELNIN Q CWSEL CRIWS EG 10K*S VCH AREA .OlK 

0.00 0.00 32.49 1300.00 42.12 0.00 42.22 0.47 2.53 513.54 1296.41 

0.00 0.00 33.00 1300.00 42.12 0.00 42.23 0.57 2.70 481.54 1723.39 

0.00 0.00 34.00 1300.00 40.43 40.43 42.78 26.44 12.30 105.73 252.81 

0.00 0.00 34.20 1300.00 41.58 0.00 43.18 15.68 10.14 128.25 328.35 

0.00 0.00 34.24 1300.00 42.84 0.00 43.20 2.84 4.83 268.99 770.87 

0.00 0.00 34.30 1300.00 42.85 0.00 43.22 2.91 4.88 266.55 762.00 



1 3-MAY-88 08:14:12 

ktal tons 4 4 8  to lOt56, 

I 
SURIIARY PRINTOUT TABLE 150 

SECNO 61 CWsEL OIFWSP OIFWSX DIFKUS TOPWID XLCH 

1 468.000 1300.00 42.12 0.00 0.00 0.00 63.23 0.00 

I 643.000 1300.00 42.12 0.00 0.00 0.00 62.72 175.00 

739.000 1300.00 40.43 0.00 -1.68 0.00 22.87 96.00 

1 936.000 1300.00 41.58 0.00 1.15 0.00 24.76 197.00 

986.000 1300.00 42.84 0.00 1.26 0.00 49.24 46.00 

( 1056.000 1300.00 42.85 0.00 0.01 0.00 48.95 70.00 

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

PAGE 6 



I SUMMARY OF ERRORS AND SPECIAL NOTES 
CAUTION SECNO= 739.000 PROFILE= 1 CRITICAL DEPTH ASSUPIED 
AUTION SECNO= 739.000 PROFILE: 1 PROBABLE MINIMUIS SPECIFIC ENERGY 

SECNO= 739.000 PRCFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

PAGE 7 



h h h h h ~ h ~ ~ * h h * h h t h h h h ~ h h h h h h h h ~ h h h h h h h h h h ~ h h h h h h h * h  ) Mi2 RELEAYE DATED NOV 76 UPDATED M i l l  1381 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I h h h h h t h h h h h h h h h h h h h h ~ h h h h ~ ~ h h h h h h h h h h h A h h h h h A h h ) 1 * h  

PAGE 1 
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I h*ht4**6hhh*hhhhhhhhAhhhhhith+hhhhhhhhhhhhhhhhh**h 

HEC? RELEASE OATEO NOV 76 UPDATE0 KAY 1984 
ERROR CORR - 01,02,03,04,05,06 
NOOIFICATION - 50,51,52,53,54,55 

I h+~hhh*hhhhhh*h*h~*hhhhhhhhhhhhhhhhhAhithhh*hhh6h* 

Hydr-aul i c  analysis f o r  the Ocoti I l o  Spil lnay 
2 Apr i I , 1988 Cross Sections urrr qetwratd  by TOS 1' T3 

Stations 1,2,3,4,5, Tailuater Elev. 1238.0 

1 ICHECK INQ NINV IOIR STKT METRIC HVINS O NSEL FO 

0. 0. 0. 0. 0.000000 0.00 0.0 1300. 38.000 0.000 

1 2  i"Wi IPUlT PRFVS XSECV E H  FN ALLM: IBW CHNIN ITRACE 

1 -1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

3 VARIASLE CODES FOR SUMMARY PRINTOUT 

1 38.000 1.000 2.000 8.000 25.000 26.000 30.000 42.000 33.000 43.000 



'AGE 2 

I S E C N O  DEPTH CWSEL CRiWS WSELK EG HV HL OLDSS BANK €LEV 
Q QLOB QCH QRllB ALOB ACH ARDB VOL TWA LEFT/RIGHT 

I TIME VLOP VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IOC ICOMT CORAR TOPWID ENOST 

685 20 TRIALS tlTTEMPTED WSEL,CWSEL 
693 FROBABLE MINIMUM SPECIFIC ENERGY 

3720 CRITICAL DEPTH A5%%8EO 
2.00 0.75 41.75 41.75 1 1300. 0. 1300. 0. 
0.00 0.00 4.87 0.00 



ROSS SECTION 1.00 
S T R M  Stations 1,2,3,4,5, T a i l  

#ISCHARGE= 1300. 

4 LOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUNO,W=WATER SUR,E=ENERGY GRAOIENT,C=CRITICRL E E L  

LEV 40. 41. 42. 43. 44. 45. 46. 47. 48. 49. 50. 

. BANK. 

X . BANK. 



&IS SECTION 2.00 
STREAM Stations 1,2,3,4,5, Tail 

OTTEO POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIOGE,X=GROUND,W=WTER SUR,E=ENERGY GRAOIENT,C=CRITICRL WSEL 

EV 41. 42. 43. 44. 45. 46. 47. 48. 49. 50. 51. 

NRD- 0 ELLC= 9999999.00 ELTRD= 9999999.00 

. BANK. 

. BANK. 



STREAM Station3 1,2,3,4,5, Tail 

LOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIOGE,X=GROUND,W=WATER SUR,E=ENERGY GRAOIENT,C=CRITICAL !&EL 

LEV 40. 41. 42. 43. 44. 45. 46. 47. 48. 49. 50. 

. BANK. 

. BANK. 



&SS SECTION 4.00 
STREAH S t a t i o n s  1,2,3,4,5, Ta i  l p-. 1300. 

OTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIOGE,X=GRWND,W=WATER SUR,E=ENERGY GRAOIENT,C=CRITICAL S E L  

EV 32. 34. 36. 38. 40. 42. 44. 46. 48. 50. 52. 

STA-FEET 



STREAM S t a t i o n s  1,2,3,4,5, T a i  l R =  1300. 

4 LOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIOGE,T=TOP BRIM;E,X=GROUNO,W=WA:Ea SUR,E=ENERGY GRAOIENT,C=CRITICAL E E L  

-LEV 32. 34. 36. 38. 40. 42. 44. 46. 48. 50. 52. 

BANK. 

BANK. 



I R O F I L E  FOR ITREAN Itations l,i,3,4,5, Tail 

a LOTTED POINTS (By PRIoRITY)-E-ENERGY,w-wATER suRFAcE,I-INvERT,c-cRITIcAL w.s.,L-LEFT BANK,R-RIGHT BANK,M-LowER END STA 

SECNO UlMDIS 

I 1.m 0. c 



***A**+*A*AA*AhAAA++h**A*h&A*A*hAAAhA*A*AA*+A*6*A 

1 HEC2 RELEASE DATED NOV 76 UPDATED NAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I ***h***h*AAA*hAhh*h*A**fiIIA.h*Ah~A***AhAAA*AhAAA*** 

I" TE- ASTERISK f * )  AT LEFT OF CROSS-SECTION NUNEER INDICATES MESSAGE I N  SUMMARY OF 

( S E W 0  CNSEL CRIWI DFPTH AREA VCH B W ELMIN 

I 
1.000 41.00 0.00 1.00 357.50 3.64 0.01 40.00 

2.000 41.75 41.75 0.75 266.71 4.87 0.01 41.00 

I '-"O 42-08 
0.00 2.01 733.85 1.77 0.01 40.07 

4.000 42.12 0.00 10.07 3781.M 0.34 0.01 32.05 

1 5.000 42.12 0.00 10.12 3800.13 0.34 0.01 32.00 

ERRORS L IST 

PAGE 3 



1 3 - M l d 8  08: 15:Ol 

( i tat ions 1,2,3,4,5, Tai I 

PAGE 4 

1 UMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN a CWSEL CRIWS EG 1 0 ~ 4 s  VCH AREA .OK 

1 1.000 0.00 0.00 0.00 40.00 1300.00 41.00 0.00 41.21 13.86 3.64 357.50 349.21 

2.000 0.00 0.00 0.00 41.00 1300.00 41.75 41.75 42.12 36.78 4.87 266.71 214.32 

3.000 31.00 0.00 0.00 40.07 1300.00 42.08 0.00 42.13 1.33 1.77 733.85 1125.62 

I 4.000 8.02 0.00 0.00 32.05 1300.00 42.12 0.00 42.13 0.01 0.34 3781.03 16623.32 



6 tations 1,2,3,4,5, Tail 

i; 
UMMARY PRINTOUT TABLE 150 

SECNO U CWSEL OIFWSP DIFWSX D I F W  TOPWID XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

I 
CAUTION SE~NO= 2.000 PROFILE= 1 CRITICAL DEPTH ASSWED 

I AUTION SECNO= 2.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY 
AUTION SECNO- 2.000 PROFILE- 1 20 TRIIILS ATTEMPTED TO BALANCE E E L  



A*h+*l******41***A**+6*6*6*.h*A*hh6*hA****h&A*A+** 

HEC2 RELEASE DATE0 NOV 76 UPDATED NAY 1984 
ERROR CORE - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I 6AAhAhAl**h******h***+hItA**+h***hIIhA*Ah***h****A* 



APPENDIX 

Design Calculations North of the Arizona Canal 

F. Myrtle Wash Culvert Design 



R E C E I V E D  

MAR t) 2 \$O7 

Consulting Engineers H.N.T.B 

March 2. 1987 

Arizona Department of Transpor ta t ion  
205 South 17 th  Avenue 
Phoenix. AZ 85007 

Attn: M r .  Art  May 

Re: Squaw Peak Extension (SPE) 
~ o u t e  Location Study (SR 510) 
Myrtle Avenue Wash Crossing t h e  SPE 

Dear M r .  May: 

This  l e t t e r  is i n  response t o  our  meeting of Februarg 25, 1987. with 
r ep resen ta t ives  o f  HNPB regarding t h e  hydrology f o r  Myrtle wash a t  t h e  Squaw 
Peak Extension (SPE) alignment.  P e r  our meeting discussions,  we have revised 
our  TR-20 model t o  r e f l e c t  t h e  time of concentrat ion of 0.385 hours (23.1 
minutes).  W e  have computed a weighted curve number (CN) f o r  t h e  a rea ,  using 
C i t y  of Phoenix (COP) c r i t e r i a .  and wi th  a modification t o  COP CN from 98  t o  
96 f o r  h i l l s i d e .  g r e a t e r  than 10 percent  s lope.  (Type D s o i l ) .  This 
computation r e s u l t e d  i n  a r ev i s ion  t o  t h e  TR-20 model weighted CN. The 100- 
yea r  24-hour and 25-. 50-, and 100-year 1-hour storm events  were modeled. 
The 100-year 1-hour r a i n f a l l  d i s t r i b u t i o n  produces a g r e a t e r  peak d ischarge  
than t h e  100-year 24-hour d i s t r i b u t i o n .  

I n  add i t ion ,  a peak discharge was computed a t  t h e  Arizona Canal, f o r  
comparison t o  t h e  peak 100-year discharge of 2.300 c f s  computed a t  t h i s  
l o c a t i o n  by t h e  Corps of Engineers. 

Based on these  ca lcu la t ions .  we would recomroend t h e  use of 1.528. 1.301. and 
1.061 c f s  a s  t h e  peak discharges f o r  t h e  loo-. 50-. and 25-year storm events  
on Myrtle Wash a t  18 th  S t r e e t  (SPE). We a r e  enclosing a copy of t h e  drainage 
a r e a  map. TR-20 input  and output ,  and subarea Tc and CN ca lcu la t ions .  

4120 North 20th Street. Phoenix, AZ 85016-6014 (602) 957-3681 







Mr. May 
March 3, 1987 
page TWO 

We have enclosed a copy of a drainage area map and the TR-20 
input and output for our calculations at the Arizona Canal. 

If you have any questions regarding this information, ,please 
contact this office. 

Very truly yours, + 

NEEDLES TAMNEN & BERGENDOFF nDm & 
~ e r i y  ~.$eber 
Project anagee 

Enclosure 

cc: G. Schuelke, PE - A-N West, Inc. 
P. Johnson, PE - Squaw Peak Coordinator 
T. Klimek - HNTB 
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DESIGN OF SMALL DAMS 

Figure 8 - 4 .  Critical dcpfh in troperoidol ze<fionr. 258-0-2825 



A A l h A ~ A A ) l b A A A A A A . h * ~ ~ A ~ A A A A * A A A I I A * A A A ~ A * A A A A A A A h h A A A  

HEC2 RELEASE DATE0 NOV 76 UPDATED MAY 1984 1 ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I 
A~*Ahl r~h*+Ah~ .h*A*AhAA**AA~+AAhA+*A* *A* *AAAAAA**AAA 

I 
T1 Analysis for the 10 year storm flow's given by AM-WEST 
TZ Apri I, 1988 Made by OFM 
T3 Stations Ot25 to 18t75 along Myrtle Wash "Supercri tical" 

I " ICHECK '" N I M  IOIR STRT METRIC HVINS 0 WSEL FLI 

0. 0. 0. 1. -1.000000 0.00 0.0 1000. 1308.000 0.000 

( Jz  w o a  I P ~  ~ R F E  xxcv X ~ C H  n ALLOC IBW CHNIR ITRACE 

PAGE 23 



SECNO OEPTH CllSEL CRIMS WSELK EG HV HL OLOSS BANK ELEV 
ULOB UCH UROB ALOE ACH AROE WC TWA LEFT/RIGHT 

TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT O X A R  TOPWID ENDST 

hPROF 2 

CRITICAL DEPTH TO EE C4LCUMTED AT ALL CROSS SECT106 

3720 CRITICAL OEPTH ASSUMED 
1875.00 2.26 1310.26 1310.26 1308.00 1311.11 0.85 0.00 0.00 1312.00 I 1040. 0. 1000. 0. 0. 135. 0. 0. 0. 1314.00 

0.00 0.00 7.42 0.00 0.000 0.030 0.000 0.0041308.00 23.08 

I 0*011143 

0. 0. 0. 0 27 0 0.00 79.49 102.57 

FLOW DISTRIBUTION FOR SECNO- 1875.00 CWSEL= 1310.26 

I STA= 23. 145. 
PER U= 100.0 1 ARE, 134.8 

7.4 

I :z:V1"$:I NORE THAN WINS 

FLOW OISTRIBUTIDN FOR SECNO= 1815.00 CWSEL: 1308.20 

46. 121. 
PER U= 100.0 
AREA- 90.2 I E L  11.1 



SECNO DEPTH CWSEL CRIK WSELK EG 1 n 
HV HL OLOSS WK ELEV 

OLD8 UCH UROB ALOB ACH AROB ML TWI LEFTRIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN EMlN SSTA 

I SLOPE XLDBL XLCH XLOBR ITRIAL IDC ICONT CLWR TDPWIO ENDST 

I FLOW DISTRIBUTION FOR SECNO= 1765.00 CWSEL- 1306.70 

ST A= 43. 109. 
PER Q= 100.0 ( AREC 87.3 

VEL= 11.5 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 1720.00 CWSEL- 1304.14 

STA- 60. 105. 
PER Ll= 100.0 

1 AREA= 
70.6 

VEL= 14.2 

( FLOW OISTRI8UTION FOR SECNO= 1625.00 CWSEL- 1301.08 

STA- 22. 60. 
PER Q= 100.0 1 ARE& 71.4 

VEL= 14.0 
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( SEM 
DEPTH Obn CRLWS yjtll. EG HV HL MOSS BANK ELEV 

Q QLOB PC8 QROB ALOE ACH AROB VOL TWA LEFTRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ( SLOPE XLOBL L C  XLOER ITRJAL IOC ICONT CORAR TOPWIO ENDST 

I FLOW DISTRIBUTION FOR SECNO= 1525.00 CWSEL= 1299.27 

ST& 23. 52. 
PER 0= 100.0 ( AREA= 75.3 

EL= 13.3 

3301 W CHANGED MIRE THAN WINS 

I FLOW DISTRIBUTION FOR SECNO= 1470.00 CWSEL= 1291.69 

STA= 13. 33. 
PER Q= 100.0 ( AREA; 41.3 

VEL= 24.2 

3301 HV CHANGED MORE THAN HVINS 

I FLOW OISTRIBUTION FOR SECN[I= 1461.00 CWSEL= 1290.76 

STA= 13. 33. 
PER 0- 100.0 1 AREA= 39.9 

VEL= 25.1 

PAGE 26 



I SECNO DEPTH CHSEL CRIF  YSELK EG HV HL OLOSS BANK ELEV 
Q QLOB UCH QROB &LOB ACH AROB WL TWA LEFT/RIGHT 
TIME VLOB VCH VRO8 XNL XNCH XNR WTN ELNIN SSTA 

I SLOPE XLOEL XLCH XLOBR ITRIAL IUC ICONT MRAR TOPWIO ENOST 

) 3301 HI CHANGE0 *a6 T M  HVINS 

1436.00 2.04 1288.26 1290.76 0.00 1299.67 11.41 0.87 0.00 1296.20 
1000. 0. 1000. 0. 0. 37. 0. 1. 0. 1296.20 
0.01 0.00 27.11 0.00 0.000 0.015 0.000 0.000 1286.22 14.01 

I 0.038038 

25. 25. 25. 7 17 0 0.04 18.13 32.14 

FLOW DISTRIBUTION FOR SECNO= 1436.00 CWSEL= 1288.26 

1 ST*= 14. 32. 
PER 0= 100.0 

1 3301 HY CHANEO MORE THAN HVINS 

FLOW OISTRIBUTION FOR SECND= 1411.00 CWSEL= 1285.79 

I S T k  15. 32. 
PER Q= 100.0 
AREA= 34.7 1 VEL= 28.8 

1 3301 HY CHANGE0 MORE THAN HVINS 
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( SEW T H  C W  CRIWS WSELK Eb HV HL OLOSS BANK ELEV 
0 QLOB OCH QROB hLOB ACH AROB VOL TWA LEFTRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 1 SLOPE XLOBL XLCH X L ~ R  ITRIAL la ICONT CORAR TWWIO MDST 

I FLOW DISTRIBUTION FOR SECNO= 1386.00 CWSEL- 1283.37 

STA= 17. 32. 
PER 0= 100.0 1 AREA= 3.1 

VEL= 30.2 

I "" "'"OW 
3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1361.00 CWSEL= 1280.98 

STA- 18. 32. 
PER Q= 100.0 ( AREA= 31.8 

VEL= 31.5 

3301 HV CHANGED MORE THAN HVINS 

( FLOW DISTRlBUTiON FOR SECNO= 1336.00 CWSEL= 1278.64 
- 

ST&= 19. 32. 
PER [I= 100.0 I AREA; 30.7 

VEL= 32.5 
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( N O  DEPTH CWSEL CRIK WKLK EG HV HL OLOSS BANK R E V  
O K O B  OCH OROB ALOE ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPWID ENDST 

1 3301 HV CHANGE0 MORE THAN HVINS 

FLOW DISTRIWJTION FOR SECNLl= 1311.00 U S E L =  1276.35 

20. 31. 
PER 0- 100.0 

1 MORE THAN W I N S  

I STA= 21. 31. 
PER O= 100.0 

AREA= 29.1 1 VEL= 34.4 

I 6SECNO 1261.0Oil 

3301 HV CHANGEO MORE THAN HVINS 

PAGE 29 



( SECHI DEPTH CWSEL .INS #ELK EG HV HL MOSS BANK ELEV 
O OLOB OCH 0ROB ALOE ACH AROB WL TWA LEFTAIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 1 SLOPE XLW XLCN XLDER IRIAL ILK ICONT CURAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO- 1261.00 CWSEL- 1273.98 

STA= 22. 32. 
PER 0= 100.0 I AREA= 30.0 

E L =  33.3 

3301 HV CHANGED MORE THAN HVINS 

I FLOW UISTRIBUTION FOR SECNO= 1236.00 CWSEL= 1273.82 

PER [I= 100.0 ( ARE, 31.0 
VEL= 32.3 

3301 HV CHANGED MORE THAN HVINS 

1 FLOW OISTRIBUTION FOR SECNO= 1211.00 CWSEL- 1273.66 

ST&= 23. 33. 
PER Q= 100.0 1 ARE, 31.9 

VEL= 31.4 
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( SECNO DEPTH CMSEL CRlMS WSELK EG HV HL OLOSS BANK REV 
(1 QLOB UCH OROB A ACH ARB8 VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA I SLOPE XLOBL XLCH XLOBR ITRI iv lK ICONT CORAR TOPWID ENOST 

1 3301 HV CHANGEO MORE TUAN HVINS 

I 
FLMJ DISTRIBUTION FOR SECNO= 1186.00 CWSEL- 1273.51 

1 ST& 23. 33. 
PER a= 100.0 

I 3301 HV CHPNGEO MORE THAN H V l 6  

FLOW DISTRIBUTION FOR SECNO= 1161.00 CWSEL= 1273.34 

24. 34. 
PER Q- 100.0 , IPCNO 1136.000 

3301 HV CHANGEO MORE THAN HVINS 



( sEcw aPTH cwsEL wsm e Hv tL oLoss BANK ELEv 
0 OLOB OCH OROB ALOB ACH ARDB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROE XNL XNCH XNR WTN ELMIN SSTA I SLOPE XLOBL XLCH XLOER ITRIAL IUC ICONT CORAR TOPWIO ENOST 

I FLOW DISTRIBUTION FOR SECNO= 1136.00 CWSEL= 1273.17 

STAT 24. 34. 
PER O= 100.0 
AREA= 34.5 
VEL= 29.0 

3301 HV CHANGE0 MaRE THAN HVINS 

I FLOW OISTRI8UTION FOR SECNO= 1111.00 CWSEL= 1273.02 

3301 HV CHANGE0 MORE THAN HVINS 

( FLON OlSTRlBUTlON FOR SECNO= 1086.00 CWSE= 1272.85 

STA= 25. 35. 
PER O= 100.0 I AREA= 36.3 

VEL= 27.6 
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SECNO DEPTH CWSEL CRIWS WSELK EG 1 .  HV HL OLOSS BANK £LEV 
OLOB IlCH OROB @LOB ACH AROB VOC TW LEFTmIGHT 

TINE VLOB VCH VROB XNL XNCH XNR NTN ELNIN SSTR 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TDPWIO ENDST 

I 3301 HV CHANGED MIRE THAN HVlNS 

I 
FLOW DISTRIBUTION FOR SECNO= 1061.M) CWSEL= 1272.69 

26. 36. 
PER P= 100.0 

FLOW DISTRIBUTIDN FOR SECNO= 1037.00 CWSEL= 1272.53 

1 ST, 27. 37. - 
PER 0- 100.0 

AREA: 37.9 1 VEL= 26.4 

1 : ~ ~ ~ ~ V 1 ~ ~ ~ ~  MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 1027.00 CWSEL- 1271.55 

1 ST,= 40. 72. 
PER O= 100.0 
AREA- 36.8 1 vEr= 27.2 



( ECNO LlEPTH M E L  CRIK WSELK EG HV HL GLOSS BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL A LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWIO ENDST 

I FLOW DISTRIBUTION FCR SECNO= 1017.00 CWSEL= 1271.56 

ST&= 38. 70. 
PER Q= 100.0 

VEL- 26.7 

I FLOY OISTRIBUT10 FOR SECNO= 1007.00 CWSEL- 1271.56 

STA= 35. 67. 
PER Q= 100.0 
ARE, 38.2 
VEL- 26.2 

( FLOW OISTRlBUTION FOR SECNO- 997.00 CWSEL= 1271.58 



( S E Y ~  DEPTH ~ S E L  ~ I W S  WSELK EG HV HL OLOSS B ~ N K  ELEV 
0 OLOB OCH OROB ALOE ACH AROB VOL T LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO= 987.00 CWSEL= 1271.58 

STA- 29. 61. 
PER 0= 100.0 1 a*= 39.6 

EL= 25.3 

( FLOW OISTRI8UTlON FOR SEENO= 377.00 CWSEL- 1271.58 

ST A= 27. 60. 
PER 0= 100.0 ( AREA= 40.3 

VEL= 24.8 

I FLOW OISTRlslTION FOR Yal= 967.00 CWSEL- 1271.58 

27. 60. 
PER 0= 100.0 I AREA; 41.0 
VEL= 24.4 

I 



( SECNO OEPM NlEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 QLOB QCH QROB ALOB ACH ARB W11 TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA I SLOPE XLOBL XLCH XLOBR ITRIAL 10: ICONT CORAR TWIO ENDST 

I FLOW OISTRIBUTIDN FOR SECNO= 957.00 CWSEL= 1271.58 

PER Q= 100.0 1 AREA= 41.6 
VEL= 24.0 

I FLOW IJISTRIBUTION FOR S€CNO= 947.00 CHSEL= 1271.59 

27. 60. 
PER Q= 100.0 
AREA= 42.3 

I 
VEL- 23.2 

I 
I 
I 



( SECNO KPTH CNSEL CRIYI BELK EG HV HL OLOSS BANK ELEV 
(1 ULOB UCH OROB ALOB ACH AROB WL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWIO ENOST 

I FLOW DISTRIBUTION FOR SECNO- 925.00 CWSEL- 1271.60 

STA= 21. 50. 
PER 0- 100.0 1 AREA= 43.9 

VEL= 22.8 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 855.00 CWSEL= 1271.55 
- 

STA= 24. 52. 
PER U= 100.0 1 ARE& 48.6 

VEL- 20.6 

3301 HV CHANGED MORE THAN HVINS 

( FLOi DISTRIWTIW FOR PCNO= 800.00 CWSEL- 1271.66 

PER Q= 100.0 1 ARE, 53.0 
VEL= 18.9 
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SECNO DEPTH CWSEL CRIWS WSELK EG I O 
HV HL OLOSS BANK ELEV 

OLOB OCH OROB ALOE 6CH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

I 6SECNO 755.000 

3301 HV CHANGED MORE THAN HVINS 

FLOW OISTRIBUTIUN FOR SECNO= 755.00 CWSEL- 1271.64 

23. 51. 
PER O= 100.0 

1 MA= 
56.2 

VEL- 17.8 

I """ 667.0m 
3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 667.00 CWSEL- 1271.21 

STA= 34. 63. 
PER O= 100.0 1 AREA= 60.2 

VEL- 16.6 

I *sEcm 6ni.000 
3301 HV CHANGED MORE THAN HVINS 



SECNO OEPTH CWSEL CRIWS WSELK EG 1 u 
HV HL MOSS BANK ELEV 

ULOB UCH UROB ALOB ACH AROB M L  TWA LEFT/RIGHT 
TIME VLO8 VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPWIO ENOST 

I FLOW OISTRIBUTION FOR SECNO- 600.00 CWSEL= 1271.88 

STA= 52. 77. 
PER 0- 100.0 1 A 71.5 

VEL- 14.0 

I *sEcw 470.000 
3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 470.00 CWSEL= 1267.21 

STA- 29. 75. 
PER 11: 100.0 1 AREA= 52.8 

VEL= 18.9 

3301 HV CHANGE0 NORE THAN HVINS 

I FLOW OISTRIBUTIDN FOR SECNO= 430.00 CWSEL= 1265.30 

PER Q= 100.0 1 AREA= 67.1 
VEL= 14.9 



( ZCNO DEPTH M E L  CRIB &ELK EG HV HL OLOSS BANK ELEV 
a OLOB OCH OROB ALOB ACH ARM VM TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CDRAR TOPWIO ENDST 

1 3301 HV W E 0  MORE THAN HVINS 

I 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUME0 

325.00 3.96 1266.96 1266.96 0.00 1268.68 1.72 2.23 1.50 1268.00 
1000. 0. 1000. 0. 0. 95. 0. 2. 1. 1269.00 1 0.02 0.00 10.53 0.00 0.000 0.030 0.000 O.OOOl'X3.00 11.04 

0.010246 105. 105. 105. 20 20 0 0.00 27.93 38.96 

11. 70. 
PER Q= 100.0 

FLOW DISTRIBUTION FOR SECNO= 225.00 CISEL= 

1 STA= 10. 70. 
PER a= 100.0 

AREA- 91.1 1 VEL= 11.0 

FLOW OISTRIBUTION FOR SECNO= 125.00 CWSEL= 1263.05 

1 ST, 17. 208. 
PER 0- 100.0 
AREA- 87.0 1 E L  11.5 



( S O  DEPTH OiSEL C R I S  WSELK EG HV HL OLOSS BANK U T V  
0 QLOB Q 3 i  QROB ALOB ACH AROB VOL TWA LEFTlRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELRIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST 

I *SECND 25.000 
3280 CROSS SECTION 25.00 EXTENDED 0.25 FEE1 

1 3301 HV CHANGED NORE THAN HVINS 

3685 20 TRIALS ATTEflPTEO WSEL,CWSEL 

I 3693 PRWBLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

25.00 2.25 1262.25 1262.25 0.00 1262.99 0.74 2.45 2.11 1262.00 
1000. 0. 1000. 0. 0. 145. 0. 3. 1. 1262.00 
0.03 0.00 6.90 0.00 0.000 0.030 0.000 0.000 1260.00 10.00 

0.011898 100. 100. 100. 20 8 0 0.00 100.00 110.00 

1 FLOW DISTRIBUTION FOR SECND- 25.00 CWSEL= 1262.25 



I PLOTTED POINTS (BY PRIORITY)-E-ENERGY,W-WATER SURFRCE,I-INVERT,C-CRITIC& W.S.,L-LEFT BRtK,R-RIGHT BANK,M-LOIIER EN0 STR 

SECNO CUMDIS 

I WEL R 
I WEL R 
I WELR 
I WELR 
I WELR 
I WCEL 
I WCEL 
I W.EL 
I WERL 
I WERL . I WERL . I WCE L . I WCE L . I WCE L . I WCE L . I WREL . I WREL . I WCE.L . I WCE.L . I WCE.L 

. I WCEL . I WREL . I WREL . I WCREL . I WCE L . I WCE L . I WRE L . I WCRE L . I WCRE L 
I W C E L  
. I WCRE L . I WCRE L . I WCRE L . I WCRE L. 
.I WCRE L. 
.I WC RE L. 
.I WCRE L . 
.I WCRE L . 
.I WCRE L . 
I WCREL . 
I WCREL . 
I W REL . 
I W C E L  . 
I.WCEL . 
I.WCEL . 
I.WCEL . 
I. WCRE . 
I. WCRE . 
I.WCEL . 
I.WCE . 
I.WCE . 
I .WC E . 



I .WC E 
I .WCE 
I .WC E 
I .W EL 
I .WEL 
I WCEL . I WCEL . I WCEL 

. I WCEL 

. I WCEL 
, I WCEL . I WCEL 
. I W E L  . I W E L  . I WE L . I WE L . I K E  L . I W C E L  . I W C E L  . I W . E L  . I WC. E L 
. I WC.REL . I WC .RE L . I WC .E L 
I W C  .EL 
.I W C REL 
.I WC RE 
I W C  RE 
I W C  LE 
I W C  LE 

1.W C L.E 
1.W C L.E 

I W C  L E  
I W C  L E  

1W.C L E 
I W.C L E 

. 1W.C L E . I W C  L E. . I W C  L E. 

. I W C .  L E. . I W  C. L E. . I W  C. L E. . I W  C .  L E .  . I W  C .  L E .  
. I W  C . L  E .  
. I W  C . L  E .  
. I W  C .L E .  
.I W C .L E . 
I W  C L E .  
I W  C L E .  

1.W C L. E .  
1.W C L. E . 

1.W C L .  E . 
I W  C L .  E . 

I W C  L .  E .  
1W.C L . E . 

I W . C L .  E . 
1 W . C  L . E . 

I W . C L  . E . 
1 W . C  L . E . 

I W C  L . E . 
I W C L  . E .  

I W  C L  . E .  



. I W  C. L  . E 
I W C.L . E 
. I W C . L  . E 
.I W C .L . E 
.I W C .L . E 
.I W C .L . E 
.I W C .L . E 
.I W C .L .E 
.I W C .L .E 
.I W C .L .E 
.I W C .L .E 
.I W C .L E 
.I W C .L E 
.I W C .L E 
.I W C .L E 
.I W C .L E 
.I W C .L E. 
.I W C .L E. 
I W C . L  E. 
I W C L  E. 
I W C L  E. 
I W C L  E .  
I W C L  E .  
I W C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W  C L  E .  
I W C  L  E .  
I W C  L  E .  
I W C  L  E .  
I W C  L  E .  

I . W C  L  E . 
I . W C L .  E  . 
I . W C L .  E . 
I . W C L .  E . 
I . W C L .  E . 
I . W C L .  E . 
I . W C L .  E . 
I . W C L .  E . 
I . W C L .  E  . 
I . W C L .  E  . 
I . W C L .  E  . 
I. W C L .  E . 
I . W C L .  E . 
I . W C L .  E . 
I. W C L. E 
I. W C L. E 
I . W C  . E L  . 
I. W C . E  RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I . W C  . E  RL. 
I. W C . E RL. 





I . W C  E  L  
I .WCE L  
I .WCE L  
I .WCE L  
I .WCE LR 
I .W C E  L. 
I .w C E  L. 
I . WC E  L. 
I . WC E  L. 
I . WC E  L. 
I . WC E  LR. 
I .WCE L .  
I .WCE L .  
I .WCE L .  
I .WCE L .  
I . W  E L R .  
I . W  E L .  
I .WC E L  . 
I .WC ELR . 
I .WC EL . 
I .WCEL . 
I .WCEL . 
I WC EL . 
I WC EL . 
I WC EL . 
I WC ER . 
I WCE . 
I WCE . 
I W C  E  . 
I WC LE . 
I WC LE . 
I WC LE . 
I WC LE 
I W C L E  
I WCLE 
I WC.LRE 
I WC.L E  
I WC.L E  
I WC.L E  
IWCL  E  
I W C L  E  
I W C L E  
I W C L E  
I W C L E  
IN C LE 
IWC LE 

I W C  E  
I W C  E  
I W C  E  
IWC EL 
IWC EL 
IWC EL 
IWC EL 
I W  EL 
I W  EL 
I W  EL 
I W  ER 
I W  ER 
I WC ER 
I WC ER 
I WC ER 
I WC E. 
I WC E. 



. I WC E. 

. I WC E. . I WC E. . I WLE. . I WLE. 

. I K E .  . I WLE. . I WLE. . I WLE. 

. I WLE. 

. I WLE. . I WLE. 

. I WER. 

. I WER. 

. I W E .  

. I WE. . I WCE . 

. I WLE . 

. I WLE . . I WLE . . I WLE . . I WLE . . I WLE . . I WLE . . I WRE . . I WRE . 

. I WRE . . I WRE . . I WRE . 
I W E .  
. I WCE . . I WCE . 
. I WLE . . I WLE . . I WRE . . I WRE . 
. I WRE . 
I WE . . I WCE . 
.I WCE . 
.I WCE . 
.I WLE . 
.I WLE . 
.I WLE . 
.I WRE . 
.I WCE . 
.I WCE . 
.I WCE . 
.I WCE . 
.I WCE . 
.I WCE . 
.I WLE . 
.I WLE . 
.I WLE . 
.I WE . 
.IWE . 
.IWE . 
.IWE . 
.IWE . 
I WE . 
I WE . 
I WE . 
I WCE . 
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984 1 ERROR CDRR - 01,02,03,04,05,06 
HOOIFICAT10N - 50,51,52,53,54,55 

I ~.h****hhAA*****h~~A~*h~6~**6Ir*AA~**+.h&**~( IA**6* .hAA 

I 
NOTE- ASTERISI: (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SWMARY OF ERRORS LIST 

Stations Ot25 t o  18t75 a 

1 SUMMARY PRINTOUT 

( YCNO OrV CRlW DEPTH MA VCH BW RMIN K*CHSC 0 TOPWID QCHP K*XNm 



SECNO CWSEL CRIWS DEPTH AREA VCH BU 

2.88 40.V 32.87 0.01 
2.26 31.79 31.45 0.01 

3.08 39.18 34.04 0.01 
2.42 30.72 32.55 0.01 

3.35 38.04 35.06 0.01 
2.63 29.84 33.52 0.01 

3.72 37.12 35.92 0.01 
2.91 29.10 34.37 0.01 

3.82 38.08 35.01 0.01 
3.01 30.03 33.30 0.01 

3.91 39.04 34.15 0.01 
3.10 30.55 32.31 0.01 

4.W 39.99 33.34 0.01 
3.19 31.86 31.38 0.01 

4.10 40.95 32.57 0.01 
3.29 32.77 30.51 0.01 

4.20 41.89 31.83 0.01 
3.37 33.66 29.71 0.01 

4.29 42.82 31.14 0.01 
3.45 34.53 28.96 0.01 

4.38 43.75 30.48 0.01 
3.55 35.42 28.23 0.01 

4.48 44.66 29.86 0.01 
3.63 36.27 27.57 0.01 

4.57 45.56 29.27 0.01 
3.72 37.12 26.94 0.01 

4.65 46.42 28.73 0.01 
3.80 37.92 26.37 0.01 

3.35 44.69 29.84 0.01 
2.86 36.82 27.16 0.01 

3.39 45.39 29.38 0.01 
2.91 37.50 26.67 0.01 

3.44 46.10 28.93 0.01 
2.95 38.19 26.19 0.01 
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DEPTH AREA VCH BW 

3.49 46.84 28.47 0.01 
3.00 38.90 25.71 0.01 

3.52 47.52 28.06 0.01 
3.04 39.57 25.27 0.01 

3.56 48.24 27.64 0.01 
3.08 40.27 24.83 0.01 

3.60 48.95 27.24 0.01 
3.12 40.95 24.42 0.01 

3.64 49.66 26.85 0.01 
3.16 41.64 24.02 0.01 

3.68 50.37 26.47 0.01 
3.21 42.34 23.62 0.01 

3.71 51.09 26-10 0.01 
3.24 43.04 23.23 0.01 

3.77 51.97 25.66 0.01 
3.30 43.90 22.78 0.01 

4.03 56.89 23.44 0.01 
3.56 48.64 20.56 0.01 

4.29 61.27 21.76 0.01 
3.84 53.01 18.86 0.01 

4.46 64.63 20.63 0.01 
3.99 56.20 17.79 0.01 

4.31 69.03 19.32 0.01 
3.90 60.22 16.61 0.01 

5.20 79.06 16.87 0.01 
4.82 71.52 13.98 0.01 

2.53 65.47 20.37 0.01 
2.21 52.84 18.93 0.01 

1.54 79.51 16.77 0.01 
1.30 67.06 14.91 0.01 

4.69 115.82 11.51 0.01 
3.96 94.98 10.53 0.01 

4.46 116.56 11.44 0.01 
3.70 91.12 10.98 0.01 

ELMIN 

1268.58 
1268.58 

1268.54 
1268.54 

1268.50 
1268.50 

1268.46 
1268.46 

1268.42 
1268.42 

1268.38 
1268.38 

1268.35 
1268.35 

1268.30 
1268.30 

1267.99 
1267.99 

1267.82 
1267.82 

1267.65 
1267.65 

1267.31 
1267.31 

1267.126 
1267.N 

1265.00 
1265.00 

1264.00 
1264.00 

1263.00 
1263.00 

1262.00 
1262.00 
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K*CHSL Q TOPWID OCHP K*XN 



CRIWS 

1263.91 
1263.66 

1262.57 
1262.25 

DEPTH 

2.24 
2.E 

2.57 
2.25 

AREA 

109.91 
87.02 

176.68 
145.04 

RMIN 

1261.00 
1261.00 

1260.00 
1260.00 
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TOPWID OCHP 

129.81 100.00 
113.03 100.00 

100.00 100.00 
100.00 100.00 
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SUMMARY PRINTOUT TABLE 150 

I 
SECNO XLCH ELTRO ELLC 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

CRIWS 

1310.65 
1310.26 

1309.25 
1308.79 

1307.85 
1307.35 

1305.66 
1305.12 

1302.76 
1302.03 

1300.98 
1299.84 

1294.77 
1293.87 

1293.97 
1293.04 

1291.72 
1290.76 

1289.51 
1288.50 

1287.35 
1286.28 

1285.23 
1284.10 

1283.19 
1281.98 

1281.24 
1279.93 

1279.41 
1277.98 

1279.15 
1277.72 

VCH MEA 

7.94 167.84 
7.42 134.82 

11.55 115.44 
11.09 90.21 

12.14 109.88 
11.46 87.27 

14.78 90.22 
14.17 70.58 

15.03 88.71 
14.01 71.36 

13.52 98.59 
13.28 75.30 

25.22 52.88 
24.23 41.27 

26.08 51.12 
25.08 39.87 

28.22 47.25 
27.11 36.89 

30.01 14.44 
28.78 34.74 

31.53 42.29 
30.21 33.10 

32.87 40.57 
31.45 31.79 

34.04 39.18 
32.55 30.72 

35.06 38.04 
33.52 29.84 

35.92 37.12 
34.37 29.10 

35.01 38.08 
33.30 30.03 



PAGE 47 

XLCH ELTRO ELLC ELMIN 

1270.72 
1270.72 

1270.47 
1270.47 

1270.22 
1270.22 

1269.97 
1269.97 

1269.72 
1269.72 

1269.47 
1269.47 

1269.22 
1269.22 

1268.97 
1268.97 

1268.73 
1268.73 

1268.69 
1268.69 

1268.65 
1268.65 

1268.61 
1268.61 

1268.58 
1268.58 

1268.54 
1268.54 

1268.50 
1268.50 

1268.46 
1268.46 

1268.42 
1268.42 
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ELTRO ELLC 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

ELHIN 

1268.38 
1268.38 

1268.35 
1268.35 

1268.30 
1268.30 

1267.99 
1267.99 

1267.82 
1267.82 

1267.65 
1267.65 

1267.31 
1267,31 

1267.06 
126786 

1265.00 
1265.00 

1264.00 
1264 ,OO 

1263.00 
1263.00 

1262,oo 
1262.00 

1261.00 
1261.00 

1260.00 
1260.00 

VCH MEPI 



SECNO 0 

a 

150 

CWSEL 

1310.65 
1310.26 

1308.62 
1308.20 

1307.10 
1306.70 

1304.60 
1304.14 

1301.61 
1301.08 

1300.33 
1299.27 

1292.27 
1291.69 

1291.35 
1290.76 

1288.83 
1288.26 

1286.36 
1285.79 

1283.97 
1283.37 

1281.60 
1280.98 

1279.30 
1278.64 

1277.07 
1276.35 

1274.94 
1274.13 

1274.79 
1273.98 

OIFWSP DIFWSX DIFKllS T W I O  XLCH 

0.00 0.00 2.65 86.45 0.00 
-0.40 0.00 2.26 79.49 0.00 

0.00 -2.03 0.00 64.46 60.00 
-0.42 -2.05 0.00 57.42 60.00 

0.00 -1.53 0.00 Ml.44 50.00 
-0.40 -1.50 0.00 52.21 50.00 

0.00 -2.50 0.00 44.19 45.00 
-0.46 -2.56 0.00 40.97 45.00 

0.00 -2.99 0.00 33.25 95.00 
-0.54 -3.06 0.00 30.81 95.00 

0.00 -1.28 0.00 23.98 100.00 
-1.06 -1.81 0.00 20.52 100.00 

0.00 -8.07 0.00 19.99 55.00 
-0.58 -7.58 0.00 19.98 55.00 

0.00 -0.92 0.00 19.50 9.00 
-0.58 -0.93 0.00 19.49 9.00 

0.00 -2.52 0.00 18.14 25.00 
-0.57 -2.51 0.00 18.13 25.00 

0.00 -2.46 0.00 16.78 25.00 
-0.57 -2.46 0.00 16.77 25.00 

0.00 -2.40 0.00 15.42 25.00 
-0.60 -2.42 0.00 15.41 25.00 

0.00 -2.36 0.00 14.07 25.00 
-0.62 -2.39 0.00 14.06 25.00 

0.00 -2.30 0.00 12.71 25.00 
-0.67 -2.34 0.00 12.70 25.00 

0.00 -2.23 0.00 11.35 25.00 
-0.72 -2.29 0.00 11.35 25.00 

0.00 -2.13 0.00 9.99 25.00 
-0.81 -2.22 0.00 9.99 25.00 

0.00 -0.15 0.00 9.99 25.00 
-0.81 -0.16 0.00 9.99 25.00 



DIFWSP OIFWSX DIFKWS TOPWID XLCH 

0.00 -0.15 0.00 9.99 25.00 
-0.81 -0.16 0.00 9.99 25.00 

0.00 -0.16 0.00 9.99 25.00 
-0.81 -0.16 0.00 9.99 25.00 

0.00 -0.15 0.00 9.99 25.00 
-0.82 -0.16 0.00 9.99 25.N 

0.00 -0.15 0.00 9.99 25.00 
-0.82 -0.16 0.00 9.99 25.00 

0.00 -0.16 0.00 9.99 25.00 
-0.84 -0.17 0.00 9.99 25.00 

0.00 -0.15 0.00 9.99 25.00 
-0.83 -0.15 0.00 9.99 25.00 

0.00 -0.16 0.00 9.99 25.00 
-0.84 -0.17 0.00 9.99 25.00 

0.00 -0.16 0.00 9.99 25.00 
-0.84 -0.16 0.00 9.99 25.00 

0.00 -0.16 0.00 9.99 24.00 
-0.85 -0.16 0.00 9.99 24.00 

0.00 -1.34 0.00 16.70 10.00 
-0.48 -0.98 0.00 15.72 10.00 

0.00 0.00 0.00 16.78 10.00 
-0.48 0.00 0.00 15.81 10.00 

0.00 0.01 0.00 16.86 10.00 
-0.48 0.01 0.00 15.90 10.00 

0.00 0.02 0.00 16.88 10.00 
-0.48 0.02 0.00 15.92 10.00 

0.00 -0.01 0.00 17.03 10.00 
-0.48 -0.01 0.00 16.07 10.00 

0.00 0.01 0.00 17.12 10.00 
-0.48 0.01 0.00 16.16 10.00 

0.00 0.00 0.00 17.20 10.00 
-0.48 0.00 0.00 16.24 10.00 

0.00 0.00 0.00 17.28 10.00 
-0.48 0.00 0.00 16.33 10.00 



SECND XLCH 



SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO- 1875.000 
CAUTION SECNO- 1875.000 

I CAUTION em= 3a.ooo - I CAUTION S E W  325.000 
CAUTION SECNO= 325.000 
CAUTIDN SECNO- 325.000 
CAUTION SECNO= 325.000 I CAUTION SECNO= 325.000 

CAUTION SECNO- 25.000 
CAUTION SECNO= 25.000 
CAUTION SECNO= 25.000 
CAUTION SECNO. 25.000 , CAUTION SEW= 8.000 
CAUTION SECW- 25.000 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 2 CRITICAL MPTH ASSUMED 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE KEL 
PROFILE= 2 CRITICAL MPTH ASSUMED 
PROFILE- 2 PROBABLE MINIMM SPECIFIC ENERGY 
PROFILE- 2 M T R I M  ATTEMPTED TO BALANCE KEL 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE M I N I M  SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANn @EL 
PROFILE= 2 CRITICAL DEPTH ASSUMEO 
PROFILE= 2 PROBABLE MINIMUM SPECIFIC MRGY 
PROFILE= 2 20 T R I M  ATTEMPTED TO B A L M  %EL 
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hhhhh*h*hAhhhhMhAhAhhhh*hAhhhh*hAAhh6Ahhhh*hA+hhh 1 HEC2 RELEASE DATED NOV 76 UPDATED u* 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I hhAhMhhhhh~AAhhA*hhh~*hAhA6h+hAhAhAA~hAhhh.hhAAhhh 

Analysis for  the 50 year storm f lou 's  given by WlJEST 
T2 Apri I ,  1988 Made by DFM I T3 Stations Ot25 t o  18+75 along Myrtle Wash "Supercritical" 

I " lCHECK INQ 

NINV I O I R  STRT METRIC HVINS Q WSEL FO 

0. 0. 0. 1. -1.000000 0.00 0.0 1333. 1308.000 0.000 

( I M"i IPLOT PRNS XSECV XSEW FN RLLDC I B W  CHNIM ITRRCE 

0.WO 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.OGU 15.000 

1 J3 VRRIRBLE CODES FOR SUNhARY PRINTOUT 
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1 . T O  DEPTH MR CRIB YIELK EG HV HL OLOSS BANK REV 
&OB G€H OROB ALOE A W  AROB VOL T M  LEFTRIGHT 

TIME VLOB VCH VROB XNL M C H  XNR WTN ELHIN mr\ 

I SLOPE XLOBL XLCH XLOBR I T R I A L  ILK ICONT C M R  T O W I D  ENOST 

I "RoF ' 
CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

I *%CM 1875.000 
3720 CRITICAL DEPTH ASSUMED 
1875.00 2.65 1310.65 1310.65 1308.00 1311.63 0.98 0.W 0.00 1312.00 I 1333. 0. 1333. 0. 0. 168. 0. 0. 0. 1314.00 

0.00 0.00 7.94 0.00 0.000 0.030 0.000 0.000 1308.00 20.09 

I 0.010681 
0. 0. 0. 0 40 0 0.00 86.45 106.55 

FLOW DISTRIBUTION FOR SECNO= 1875.00 CWSEL= 1310.65 

I ST, 20. 145. 
PER Q= 100.0 I A 167." 

7.9 

*SECM 1815.000 

3301 MI CHANGED "ORE THAN HVlNS 

FLOW DISTRIBUTION FOR S E W -  1815.00 CUSEL= 1308.62 

I ST, 43. 121. 
PER 0- 100.0 



( SECNO W H  M E L  CRIWS WSELK EG HV K OLOSS BANK REV 
Q BLOB ilCH QROB ALDB ACH AROB WC TUB LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLDBL XLCH XLOBR I T R I A L  IDC ICDNT CORAR TDPWIO ENDST 

I FLOW OISTRIBUTIDN FOR SECNO- 1765.00 CWS€L= 1307.10 

STA= 39. 109. 
PER Q= 100.0 I AREA= 1132.9 

VEL= 12.1 

- 
3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1720.00 CWSEL- 1304.60 

STA= 58. 105. 
PER Q= 100.0 1 AREA= 30.2 

VEL- 14.8 

( FLOW OISTRI8UTION FOR SECNO= 1625.00 CWSEL- 1301.61 

STA- 21. 60. 
PER 0- 100.0 I ARE, 88.7 

VEL= 15.0 

3301 HV CHANGED MORE THRN HVINS 

1 lYI.00 6.33 1300.33 1300.98 0.00 1303.11 2.84 
1333. 0. 1333. 0. 0. 99. 0. 
0.01 0.00 13.52 0.00 0.000 0.030 0.000 1 0.014P93 100. 100. 100. 4 14 0 
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( SECNO DEPTH RJa CRIB WIOX EG HV HL OLOSS BANK ELEV 
0 QLOB OCH []ROB ALOB RCH ARDB W11 TWA LEf l iRIMT 
TIME VLOB V U i  VROB XNL XNCH XNR WTN EMlN SSTA 

I SLOPE XLOBL XLWI XLOBR ITRIAL IOC ICONT CORAR TDPWIO WDST 

I FLOW DISTRIBUTION FOR SECNO= 1525.00 CWSEL- 1300.33 

STA= 22. 52. 
PER I]= 100.0 1 AREA 98.6 

VEL- 13.5 

1 *SECNO 1470.000 

3301 HV CHANGED MORE THAN WINS 

I FLOW DISTRIBUTION FOR SECNO- 1470.00 CWSEL- 1292.27 

STA= 13. 33. 
PER 0: 100.0 1 ARE&= 5 2 3  

VEL= 25.2 

- 
3301 HV CHANGE0 MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECFM= 1461.00 CWSEL- 1291.35 

STA- 13. 33. 
PER Q= 100.0 1 R E  51.1 

VEL= 26.1 
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( SECNO LEPW CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLOB OCH ORDB ALOE ACH &ROB WIC T LEFT/RIMT 
TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLBR ITRIAL IOC ICONT CDRAR TWWIO ENOST 

1 3301 HV CHANGED NORE THAN HVINS 

I 
FLOW DISTRIBUTION FOR SECNO- 1436.00 

14. 32. 
PER Q= 100.0 

( 3301 HV CHANGE0 IIRE THAN WINS 

I 
FLOW DISTRIBUTION FOR SECNO= 1411.00 

I STC 15. 32. 
PER Q= 100.0 

( 3301 H'J CHANGE0 MORE THAN HVINS 

CWSEL- 



I SECNO OEPTH C Y m  C R l W  E L K  EG HV HL OLOSS MNK €LEV 
0 MOB 0CH PROB KOB ACH AROB VOC TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR W N  ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C W T  CD%R TOPUlD EMlST 

I FLOW DISTRIBUTION FOR SECNO= 1386.00 CtlSEL= 1283.97 

STA= 17. 32. 
PER 0= 100.0 I AREA= 42.3 

PEL= 31.5 

I "EcNo '"la" 
3301 HV CHANGED NOaE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 1361.00 CWSEL- 1281.60 

ST&= 18. 32. 
PER 0= 100.0 1 AREA= 40.6 

VEL= 32.9 

3301 HV CHANGED MORE THAN HVINS 

I FLOW OISTRIBUTIM\I FOR SECNO= 1336.00 CWSEL- 1279.30 

ST&= 13. 32. 
PER 0: 100.0 

VEL= 34.0 
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( III WTH Ma CRIB WSELK €6 HV XL OLffiS BIWK ELN 
U ULOB OCH ORB3 ALOE ACH AROB VOL 1 LEFT/RIGHT 
TIME VLOB VCH VMB XNL XKH XNR Ii lN ELHIN SSTA 

1 SLOPE XLOBL XLCH XLOBR ITRIAL IM: ICONT CORAR TOPWID ENDST 

) 3301 HV CHANGED NORE THAN HVINS 

1311.00 3.35 1277.07 1281.24 0.00 1296.16 19.09 1.14 0.00 1283.70 
1333. 0. 1333. 0. 0. 38. 0. 1. 0. 1283.70 I 0.01 o.m 35.06 0.00 o.ooo o.oia o.ooo o.om 1273.72 m.01 

25. 25. 25. 6 17 0 0.00 11.35 31.35 

FLOW DISTRIBUTION FOR SECM= 1311.00 CWSEL= 1277.07 

1 STA= 20. 31. 
PER U= 100.0 
AREC 38.0 I VEL= 35.1 

I ASECNO 1286.000 

3301 HV CHANGELl MORE THAN HVINS 

1286.00 3.72 1274.94 1279.41 0.00 1294.98 20.04 1.18 0.00 1281.20 1 1333. 0. 1333. 0. 0. 37. 0. 1. 0. 1281.20 
0.01 0.00 35.92 0.00 0.000 0.015 0.000 0.000 1271.22 21.01 

I 0.047942 

25. 25. 25. 7 17 0 0.00 9.99 30.99 

FLOW DISTRIBUTION FOR SECNO= 1286.00 CWSEL- 1274.94 

1 STA= 21. 31. 
PER U= 100.0 
AREA= 37.1 ( VEL= 35.9 

1 3301 ti" CHbNGEO NORE THAN HVINS 
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( SECNO KPTH CWSEL CRilS H L K  EG W HI. DLOSS BA#K ELEV 
0 0LDB PCH QROB ALOB ACH AROB VOL TWA LEFT/RIWIT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 1 SLOPE XLOBL XLCH XLOBR ITRIAL 10: ICONT C U M  TOPWIO ENDST 

I FLOW DISTRIBUTION FOR SECNO- 1261.00 CWSEL= 1274.79 

STP= 22. 32. 
PER 0= 100.0 
AREA- 38.1 
'EL= 35.0 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1236.00 CKEL- 1274.63 

STA- 22. 32. 
PER 0- 100.0 I AREA= 39.0 

VEL= 34.2 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 1211.00 CWSEL= 1274.47 

STA- 23. 33. 
PER Q= 100.0 ( AREA 40.0 

VEL- 33.3 
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( EMI DEPTH CBEL CRlUS *liu EG HV HL OLOSS BANK ELEV 
0 MllB IlCH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLN VCH VROB XNL MCH XNR WTN ELM1N SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIfU IDC ICONT CORRR TOPWIO ENOST 

FLOW DISTRIBUTION FOR SECNO- 1186.00 CWSEL= 1274.32 

1 ST&= 23. 33. 
PER Q= 100.0 
AREA= 40.9 1 VEL= E .6  

hSECNO 1161.000 

1 3301 HV CHANGED M E  THAN HVIE  

1 0.034401 

25. 25. 25. 6 14 0 0.00 9.99 33.75 

FLOW DISTRIBUTION FOR SECNO= 1161.00 CWSEL= 1274.17 

24. 34. 
PER 12- 100.0 
AREA- 41.9 1 VEL= 31.8 

1 3301 HV CHANGED MORE THAN HliNS 
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HV HI OLOSS BANK ELEV 
QLDB QCH OROB ALOE A U i  AROB VOL TWA LEFT/RIGHT 

TIME VLDB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IM: ICONT CORAR TOP!4IO ENOST 

I FLOW DISTRIBUTION FOR SECNO- 1136.00 CI(SEL= 1274.01 

STA= 24. 34. 
PER O= 100.0 1 AREA= 42.8 

VEL= 31.1 

- 
3301 HV CHANGE0 MORE THAN HVINS 

I FLOW OISTRIBUTION FOR SECNO= 111 1 .OO CWSEL- 1273.85 
- 

STA= 25. 35. 
PER O= 100.0 1 AREA= 43.7 

VEL= 30.5 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1086.00 CWSEL- 1273.70 
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( SECNO DEPTH CWSEL CUlWS NSELK EG HV HL OLOSS BANK €LEV 
Q QtOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIPIE VLOB VCH VROB XNL XNCH XNR WTN ELHlN WA 

I SLOPE XLOBL XLCH XLOBR I T R I X  IDC ICONT UIRAR TOPllID ENDST 

( 3301 I11 CHANGE0 MORE THAN HVINS 

I 
FLW DISTRIBUTION FOR SECNO= 1061.00 CWSEL- 1273.54 

I ST* 26. 36. 
PER 0= 100.0 
AREI\= 45.6 

I = 29-3 

FLOW OISTRIBUTION FOR SECNO- 1037.00 CWSEL= 1273.38 

27. 37. 
PERQ= 100.0 
AREA: 46.4 I VEL= 28.7 , *SECNO 1027.000 

3301 HV CHANGEO MORE THAN HVINS 

FLOW OlSTRIBUl'lON FOR SECNO- 1027.00 CWSEL- 1272.04 

PER Q= 100.0 
AREA: 44.7 I "EL= 29.8 
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( ECMO OIPW mi CRIK YEELK a HV HL KOSS BANK REV 
O OLOB IlCH RROB ALOB K H  ARC@ ME TWA LEFTRIGHT 
TIME VLOB VCH VROB XNI. XNCH XNR WTN EMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT aRlW T W I D  ENOST 

I FLOW OISTRIBUTION FOR SECNO- 1017.00 CWSEL- 1272.04 
- 

STA= 37. 70. 
PER R= 100.0 I AREA= 45.4 

VEL- 29.4 

1 FLOY OISTRTRIBUTION FOR SECNO= 1007.00 CWSEL= 1272.05 

1 FLOW OiSTRlBUTION FOR SECNk 997.00 CWSEL- 1272.07 

PAGE 15 

STA= 31. 63. 
PER R= 100.0 
AREA= 46.8 



( SECNO DEPTH WSEL CRIK USELK EG HV HL ULOSS BP$B( ELEV 
U ULOB UCH UROB ALOE AM AROB VOL TWA LEFTRIGHT 
TINE VLOB VCH VROB XNL XNM XNR WTN M I N  SSTA ( SLOPE XLO8L XLCH XLOBR ITRIAL IOC ICONT CGRAR TOW10 ENOST 

I FLOW OISTRIBtlTICN FOR SECNO- 987.00 CWSEL= 1272.06 

PER U= 100.0 

VEL= 28.1 

1 FLOW DISTRIBUTION FUR SECNO= 977.00 CWSEL- 1272.06 

1 FLM DETRIBUTlD F S E N  967.00 CWSEL- 1272.06 
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1 SECNO OEPIH lYKL C R I B  WSEU EG HV HL OLOSS BANK ELEV 
0 OLOB RCH llROB ALOB AUi  AROB WIC TllA LEFTiRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICON1 CORM T O N I 0  WOST 

I FLOW DISTRIBUTION FOR SECNO- 957.00 CWSEL- 1272.06 

PER 0= 100.0 

VEL= 26.9 

( FLOW OISTRIBUTION FOR Y C W =  937.00 CWSEL- 1272.06 
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( SECNO DEPTH CNSEL CRIS YXU EG HV K W S S  BANK ELEV 
O OLOB llCH OROB ALOB ACH A R B  WL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR UTN U M l N  SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIA!- IIM: ICUNT CDRAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO= 925.00 CWSEL= 1272.07 

ST& 21. 50. 
PER 0= 100.0 1 AREA= 52.0 

E L =  25.7 

3301 HV CHANGED tVXE THAN HVINS 

( F L Y  OISTRIBUTION FOR SECNO= 855.00 CUSEL: 1272.02 

PER 0- 100.0 4 AREA= 56.9 
VEL- 23.4 

3301 HV CHANGED MORE THAN HVINS 

( 800.00 4.29 1272.11 1274.35 0.00 1279.46 7 . 5  1.09 0.00 1282.60 
1333. 0. 1333. 0. 0. 61. 0. 2. 1. 1281.80 
0.01 0.00 21.76 0.00 0.000 0.018 0.000 C.000 1267.82 22.49 I 0.017871 55. 55. 55. 7 14 0 0.00 18.58 41.07 

I FLOW DISTRIBUTION FOR YCNO= 800.00 CWSEL- 1272.11 

STA= 22. 51. 
PER O= 100.0 I AREA= 61.3 

VEL= 21.8 
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( XCNU K P ~ H  CKEL ~ 1 %  MSELK EG HV k t  OLOSS BANK €LEV 
0 OLOB OCH OR06 &LC8 ACH ARB WL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNC XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CIIRAR TOPWIO ENOST 

*SECNO 755.000 

3301 HV MUaO MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO= 755.00 CWSEL= 1272.11 

I ST& 23. 51. 
PER 8- 1m.O 

I *EcM 667.000 
3301 HV CHANGEO MORE THAN HVINS 

I FLOW OISTRIBUTION FOR SECNO= 667.00 CWSEL- 1271.62 

STA- 33. 63. 
PER 8= 100.0 1 AREA= 69.0 

VEL= 19.3 

( ASECNO 600.000 

3301 HV CHANGEO MORE THAN HVINS 
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I SECNO DEPTH CHSEL CRIK E E L 1  EG HV HL OLOSS BANK £LEV 
0 QLOB E H  OROB ALOB ACH AROB ML TWA LEFTiRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECND- 600.00 CWSEL= 1272.26 

STA= 51. 77. 
PER Q= 100.0 I ARE, 79.1 

VEL= 16.9 

1 rSECN0 470.000 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 470.00 CWSEL= 1267.53 

STA= 25. 75. 
PER Q= 100.0 I ARE* 65.5 

VEL= 20.4 

-. 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 430.00 CWSEL- 1265.54 

PER U= 100.0 1 AREA= 79.5 
VEL= 16.8 
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( Ems DEPTH O B L  C R I B  @ELK EG HV HL DLOSS BANK ELEV 
0 QLOB QCH GROB ALOE KH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR I T R I A L  IDC ICONT CORM TOPWIO ENDST 

) 3301 Mi W E 0  MORE TWW H V I M  

I 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITIC# DEPTH ASSUMED 

325.00 4.69 1267.69 1267.69 0.00 1269.75 2.06 2.25 1.54 1268.00 
1333. 0. 1333. 0. 0. 116. 0. 2. 1. 1269.00 ( 0.02 0.00 11.51 0.00 0.000 0 . 0 3  0.000 o.oooiz63.00 10.31 

0.010239 105. 105. 105. 20 21 0 0.00 29.38 39.69 

I FLOW OISTRiWTION FOR STCNO= 325.00 CWSEL- 1267.69 

3280 CROSS SECTION 225.00 EXTENDED 0.45 FEET 

225.00 4.46 1266.46 1267.03 0.00 1268.49 2.03 1.26 0.00 126600 

ST&= 10. 70. ( PER n= 100.0 
AREA= 116.6 



( XCNO DEPTH OiKL C R I Y I  !&ELK E l i  HV NL MOSS BI\NK ELEV 
0 ULOB [ICH OR06 ALOB ACH ARC8 VDL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR Y TN ELMIN SSTA ( SLOPE XLOBL XLCH XLOER I T R I A L  ILX ICDNT C[fftAR T W I D  ENDST 

I FLOW OISTRIBUTION FOR SECNCI= 125.00 CWSEL- 1263.24 

STA= 16. 208. 
PER P= 100.0 ( A 109.9 

VEL= 12.1 

I *S€CNO 25.000 
3280 CROSS SECTION 25.00 EXTENMO 0.57 FEET 

1 3 3 0 1  HV CHANGED M X E  THAN W I N S  

I 
3685 20 TRIALS ATTEMPTED YIEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

25.00 2.57 1262.57 1262.57 0.00 1263.45 0.88 2.31 0.33 1262.00 
1333. 0. 1333. 0. 0. 177. 0. 3. 2. 1262.00 ( 0.03 0.00 7.55 0.00 0.000 0.030 0.000 0.0001260.00 10.00 

0.011050 100. 100. 100. 20 8 0 0.00 100.00 110.00 

FLOW DISTRIBUTION FOR SECNO= 25.00 CWSEL= 1262.57 

I ST*= 10. 110. 
PER !I= 100.0 

AREA: 176.7 
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( PROFILE FOR ElREM Stations O+25 to 18+75 a 

l a E v r T I m i z 6 o .  1270. im. im. imo. 1310. 3 .  1330. 1340. 1.0. 
SECNO CUNDIS 

I .WE R 
I WCE R 
I W  
I WELR 

I WELR 
I WEL 
I WEL 
I lXEL 
I WCEL 
I WCEL 

. I WMEL . I UREL . I WREL . I KREL . IllCEL . I KEL . I E E L  . I KEL . I @EL . I YREL 

. I ICE . I K E  . I UL . I M I L  . I E L  . I WCEL . I WCEL . I WC EL . I NCRE L 
I W C E L  
. I  W C E L  
I W C E L  . I W C E L  . I WCR a. 
.I WCR EL. 
.I WE L. 
.I WC EL . 
.I W C E L .  
.I W C E L .  
I WCR E . 
I WCR E . 
I WCREL . 
I KREL . 

I. WCRE . 
I.  WCRE . 
I.WCRE . 
I. WCRLE . 
I. WCRLE . 

I . WCRE . 
I . KLE . 
I . WCLE . 
I.WCCE . 



I .W CCE 
I .WCLE 
I .WCLE 
I .WCRE 
I .WCR E 
I .WCREL 

. I .WCREL . I .WCREL 

. I .WCREL . I .WCREL . I .WCREL . I .WCREL . I .WCREL . I .WREL . I .WREL 

. I .WRE L . I WCRE L . I WCRE L . I WCRE L . I WREL 

. I WCREL . I WC.R EL . I W C.R EL . I WC .R E 
I WC.RE 
.I W C  RLE 
.I W C RLE 
I W C RLE 
I W C  L E  
I W C L E  
I. W C L. E 
1.W C L. E 

1.W C L . E  
I W  C L . E  

I W C  L . E  
I w. C L .E 

. 1 W . C  L .E . 1W.C L .E . I W.C L .E . I W C  L .E . I W C  L .E 
I W C L  E 
1 W C . L  E . I W  C. L E 
. I  W C . L  E 
. I W  C . L  E 
.I W C .L E. 
.I W C .L E. 
I W  C L  E. 
I W C  L E. 
I. W C L. E. 
I. W C L. E .  

1.W C L .  E .  
1.W C L .  E .  

I N  C L .  E .  
I W  C L .  E .  

I W . C L .  E .  
I W . C L .  E .  
I W . C  L . E .  
I W . C  L . E .  

I W . C L  . E . 
I W . C L  . E . 
I W . C L  . E .  



. I W  .CL . E 

. I  W C L  . E 

. I  W C L  . E 

.I W C.L . E 

.I 11 C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 

.I W C.L . E 
I W C.L . E 
I W CL . E 
I W CL .E 
I W CL .E 
I W C L  .E 
I W C L  .E 
I W C L  .E 
I W C L  E 
I W C L  E 
I W C L  E 
I W C L  E 
I W C L  E 
I W C L  E 
I W C L  E. 
I W C L  E. 
I W C L  E. 
I w C L  E. 
I W C L  E. 
I W C L  E. 
I W C L  E .  
I. W C L  E .  
I. W CL. E. 
I. W CL. E .  
I. W CL. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W C L. E .  
I. W CL. E . 
I. W CL. E . 
I. W CL. E . 
I. W C  . RLE . 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 



987.00 890. . I. W C . E RL. 
895. . I. W C . E RL. 

977.00 900. . I. W C . E RL. 
905. . 1.W C . E RL. 

967.00 910. . I . W C  . E RL. 
915. . 1 . 1 1  C . E RL. 

957.00 920. . 1 . W  C . E RL. 
925. . 1.W C . E RL. 

947.00 930. . C E RL. 
935. . 1.W C . E RL. 

937.00 940. . I . W C  . E  RL. 
945. . 1.W C . E  L . 

925.00 950. . 1.W C . E L  
955. . 1.W C . E L  
960. . I .  C E L  
965. . 1.W C . E L  
970. . 1.W C . E L  
975. . 1.W C . E L  
980. . 1.W C . E L  
985. . 1.W C . E L  
990. . 1.W C . E L  
995. . I .  C . E L  

1000. . 1.W C . E L  
1005. . 1.W C . E L  
1010. . 1.W C . E L  
1015. . 1.W C . E L  

855.00 1020. . I . W C  . E L  
1025. . I . W C  E L 
10%. . I. WC EML 
1035. . I . W C  E R L  
1040. . I . W C  E R L  
1045. . I . W C  E R L  
1050. . I . W C  E R L  
1055. . I . W C  E R L  
1060. . I .  E R L  
1065. . I . W C  E R L  
1070. . I . W C  E R L  

800.00 1075. . I . W C  E.RL 
1080. . I . W C  E.RL 
1085. . I . W C  E . L  
1090. . I . W C  E . L  
1095. . I . W C E.RL 
1100. . I . W  C E.RL 
1105. . I . W C E.RL 
1110. . I . W C E.RL 
1115. . I . W C E.RL 

755.00 1120. . I . W C E.RL 
1125. . I . W C E.RL 
1130. . I . W C E.RL 
1135. . I . W C  E . L  
1140. . I . W C  E . L  
1145. . I . W C  E . L  
1150. . I . W C  E . L  
1155. . I . W C  E . L  
1160. . I . W C  E . L  
1165. . I . W C  E . L  
1170. . I . W C  E R L  
1175. . I . W C  E R L  
1180. . I . W C  E R L  
1185. . I . W C  E L  
1190. . I . W C  E L  
1195. . I . W C  E L  
1200. . I . W C  E L  



I . W C  E  L  
I . W C  E  L  
I . W C  E L  
I . W C  E  L  
I . WC E LR 
I . WC E  L. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C ELR. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . WC ER . 
I . WC EL . 
I . W C E L .  
I . W C  E R .  
I .WC E . 
I .WC E . 
I .WC E  . 
I . K L E  . 
I . K L E  . 
I W C L E  . 
I WCLRE . 
I WCLE . 
I K L E  . 
I WC LE . 
I WCLE . 
I W.C L  E  . 
I W.C L  E . 
I W C L E  . 
I WCL E . 
I WCL E . 
I W CLR E . 
I W C L E  . 
I W C L E  . 
I WC.L E  . 
I WCL E  . 
IWCL E  . 
IWCL E . 
IWCL E  
IWCL E  
I W C L E  
I W C L E  

I W C L E  
I WC LE 
I WC LE 
I W C  E 
I W C  E 
I W C  E  
I W C  E 
I W C  E 
I W C  E 
I W C  E 
I WC LE 
I WC LE 
I C LE 
I WC LE 
I WLE 
I W LE 
I W LE 



. I WLE 

. I WLE . I WLE . I !&RE . I WCAE . I WCRE . I WCRE . I W E  . I W E  . I WRE . I W E  . I WRE . I WCE. . I WE. 

. I WRE. . I WRE. . I WRE. . I WE. . I WE. 
I WE. 
I WRE. . I WRE. . I WRE. 
I WRE. . I LW E. . I LW E. . I LW E. . I LW E. . I WCE . . I WCE . . I WCE . . I WCE . 
.I W E .  
.I W E .  
.I W C E .  
, I WCE . 
. I WCE . . I WCE . . I WRE . 
.I W E  . 
.I W E  . 
.I WCE . 
.I WCE . 
.I WCE . 
.I WCE . 
.I W E  . 
.I W E  . 
. I W C E  . 
. I W C E  . 
.I WCE . 
.I WCE . 
.I WCE . 
.IWCE . 
.I WCE . 
.I WCE . 
.I W E  . 
.I W E . 
.I W E . 
. I W E  . 
I WE . 
I WE . 
I WE . 
I WE . 



I 1835. IWE . 
1840. I LIE . 
1845. I LWE . 
1850. I L K  . 
1855. ILUE . 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
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.................................................. 
HECZ RELEASE DATE0 NOV 76 UPDATED MAY 1984 1 ERROR CORR - 01,02,03,04,05,06 
MOOfFIClTION - 50,51,52,53,54,55 

I 
+Hlhlll**M*******A.h**d****h**+********kh**.hIr+h.hA** 

Analysis for the 100 year storm f Ion's given by AM-WEST 
TZ Apr i I ,  1988 Made by DFM I T3 T1 Stations Or25 t o  18t75 along Myrtle Wash "Supercritical" 

I ICHECK 

NINV I O I R  STRT METRIC WINS 0 E L  FD 

0. 0. 0. 1. -1.000000 0.00 0.0 1528. 1308.000 0.000 

( 12 NPROF IPLOT PRFVS XSECV XSECH FN ALLK IBW ctmIn ITRACE 

-1.000 0.000 0.000 0.M)O 0.000 0.000 -1.000 0.000 0.000 15.000 

I J3 VARIABLE CODES FOR '%MARY PRINTOUT 



PAGE 2 





PAGE 4 



PAGE 5 

1 SECM EPlX CMSEL CRIB E L K  EG HV HL OLOSS BANK ELEV 
0 ULOB K H  UWB ALOB ACH MOB ML TWA LEFWRIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLDBR ITRIAL IOC ICWT CORAR TOPWIO ENDST 

1 *SECNO 1875.000 
3720 CRITICAL DEPTH ASSUMED 

FLOW DISTRIBUTION FOR SECNO= 1875.00 CWSR- 1310.86 

1 ST& 19. 145. 
PER U= 100.0 1 A 185.9 

8.2 , ASECND 1815.000 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO- 1815.00 CWSEL= 1308.83 

1 STA= 41. 121. 
PER U= 100.0 
AREA= 129.5 I E L  11.8 



I SECNO DEPTH OiKL UII. E B X  EG HV tR. OLOSS BkNK ELEV 
0 RLOB OCH OROB ALOB KH A i m  W11 TWA LEFTIRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH MOBR I T R I A L  IDC ICDNT CDRAR TOPWID ENOST 

I FLOW DISTRIBUTION FOR SECNO= 1765.00 CWSEL= 1307.30 

STA= 37. 109. 
PER 0= 100.0 I AREA= 122.7 

VEL= 12.4 

- 
3301 HV C H A W 0  MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 1720.00 CWSEL= 1304.85 

STA= 57. 105. 

1 FLOW OISTRIBUTION FOR SECNO= 1625.00 CWSEL- 1301.91 

3301 HV CHANGEU MORE THAN HVINS 

1 1525.00 6.89 1300.89 1301.51 0.00 1303.73 2.85 1.89 0.00 1306.00 
1528. 0. 1528. 0. 0. 113. 0. 1. 0. 1302.00 
0.01 0.00 13.54 0.00 0.000 0.030 0.000 0.000 1294.00 20.78 I 0.014580 100. LOO. 100. 4 14 0 0.00 27.32 48.10 
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1 IMa DEPTH WE1 @I@ YPLK EG HV HL OLOSS BAK ELEV 
0 OLOB OCH QROB ALOB ACH AROB VOL TWA LEFTiRIGHT 
TIME VLOB VCH VWlB XNL XNCH XNR WTN ELMIN WA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CURAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO= 1525.00 CWSEL= 1300.89 

STR= 21. 52. 
PER 0- 100.0 I AREA= 112.9 

VEL= 13.5 

( *SECM 1470.000 

3301 HV CHANED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 1470.00 CWSEL- 1292.61 

STA= 13. 33. 
PER R= 100.0 I AREA- 53.8 

VEL- 25.6 

- 
3301 HV CHANGED MIRE THAN WINS 

I FLOW DISTRIBUTION FOR SECNO: 1461.00 CWSEL- 1291.68 

STA= 13. 33. 



( SECNO DEPTH CWEL CRIB X B K  EG M HL ROSS BAN ELEV 
O NUB OCH QROB ALDB ACH Awlf) VOL TWI LEFTRIGHT 
T I#€  VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH MaeR ITRIAL IOC ICMilT CDRAR TWK10 €@ST 

(3301 HV CHANGE0 IW THAN WINS 

I 
FLOW DISTRIBUTION FOR SECND= 1436.00 CWSEL- 1289.16 

1 3301 HV CHANGE0 NORE THAN HVINS 

1411.00 2.99 1286.71 1290.06 0.00 1301.13 14.42 0.77 0.00 1293.70 1 1528. 0. 1528. 0. 0. 50. 0. 1. 0. 1293.70 
0.01 0.00 30.48 0.00 0.000 0.015 0.000 0.000 1283.72 15.01 

I 0.032995 

25. 25. 25. 6 17 0 0.00 16.78 31.78 

FLOW OISTRIBUTION FOR SECNO= 1411.00 CWSEL- 1286.71 

I sra= 15. 32. 
PER Q= 100.0 

( 3301 HV CHANGE0 ORE TW* HVINS 
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1 KPTH CWSEL CUIWS W K  EG HV HL OLOSS BktK ELEV 
ULOB K H  OROB ALOB ACH AUOB WIL TUA LEFT/RIGHT 

TIME VLOB VCH VR08 XNL XNCH XNR WTN ELMIN SSTA 

I " xLmL " XLOBR ITRIAL I O C  ICONT CORAR TOW10 EMIST 

I FLOW OISTUIBUTION FOR SECNO= 1386.00 CWSEL= 1284.30 

ST&= 17. 32. 
PER 0- 100.0 1 AREA= 47.7 

VEL= 32.1 

I 1361-0m 
3301 HV CHANGED MORE MI\N WINS 

I FLOW DISTRIBUTION FOG SECNO- 1361.00 CWSEL= 1281.97 

STA= 18. 32. 
PER 0- 100.0 I AREA- 45.7 

VEL= 33.4 

- 
3301 HV CHANGE0 MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1336.00 CWSEL- 1279.69 
- 

ST&= 19. 32. 
PER 0- 100.0 

VEL= 34.6 
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( ITW LEPTH W E L  CRIW MU EG HV K waSS BAlUK ELEV 
0 ULOB OCH OR06 ALOE ACH A K E l  VOL TWA LEFTRIGHT 
TINE VLOB VCH VROB XNL MCH XNR WTN ELBIN SSTA ( SLOPE XLOBL XLCH XLWi ITRIAL IK ICONT CDRAR TOPMID ENDST 

1 
FLOW DISTRIBUTION FOR SECNO= 1311.00 

20. 31. 
PER 0= 100.0 

AREA- 42.8 1 ,EL= 35.7 

/ 3301 HV Ctl.4NGEO MORE THAN HVIE  

FLOW DISTRIBUTION FOR SECNO= 1286.00 CWSEL= 1275.40 

I STA= 21. 31. 
PER Q= 100.0 
AREA- 41.8 1 VEL= 36.5 

ASKNO 1261.000 

3301 HV CHANGED MORE THAN HVINS 



( SECNO DEPTH CWSEL CRIWS EUK EG HV HL OLOSS B M  ELEV 
0 ULOB UCH OROB ALW K H  ARB VDL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOW10 ENDST 

I FLOW DISTRIBUTION FOR SECNO- 1261.00 CWSEL= 1275.26 

STA= 22. 32. 
PER 0= 100.0 1 AREA= 42.8 

VEL= 35.7 

I *sEcw 1236.0m 
3301 HV CHANGED MORE THAN WINS 

I FLOW DISTRIBUTION FOR SECNO- 1236.00 CGlSEL= 1275.11 

ST&= 22. 32. 
PER 111 100.0 1 AREA= 43.8 

VEL= 34.9 

- 
3301 HV CHANGED MORE THAN HVINS 

I FLOW OISTRIBUTIDN FOR SECNO: 1211.00 CWSEL- 1274.96 

STA- 23. 33. 
PER 112 100.0 ( A 44.8 

VEL= 34.1 



( SEW DEPTH CWSEL C R I K  USELK EG W tL OLDSS BANK £LEV 
Q QLOe UCH UROB RLCd3 ACH A R B  VOL TWA LEFT/RIGHT 
TIME VLOe VCH VROB XNL XNCH XNR WTN ELSIN SSTA ( SLOPE XLWL XLCH XLOBR ITRIAL ICE ICONT CORAR TOPWIO ENDST 

(3301 HV CHRNGEO aRE THAN HVINS 

FLW OISTRIBUTiDN FOR SECNO= 1186.00 CHSEL= 1274.81 

( ST, 23. 33. 
PER Q= 100.0 

1 ~ f ~ ~ ~ V 1 ~ ~ ~ ~ ~ ~  ,RE THAN HVIN'S 

FLON DISTRIBUTION FOR SECNO- 1161.00 CWSEL- 1274.65 

1 ST&= 24. 34. - 
PER 8- 100.0 
AREA= 46.7 1 VEL= 32.7 

I *SECW 1136.000 

3301 HV CHANGED MRE THAN HVINS 



( E N  DEPTH CWSEL CRM MSELK EO W Ui  MOSS BANK ELEV 
O OLDB IICH OROB ALOE ACH A R B  VM TWA LEFT/RIGHT 
TIME VLOB VCH VRDB XNL XNCH XNR WTN ELMIN SSTA ( SLOPE XLOBL XLCH XLO8R I T R I A L  IOC ICONT CORAR TDPWID ENOST 

I FLOW DISTRIBUTION FOR SECNO- 1136.00 CWSEL= 1274.50 

STA= 24. 34. 
PER O= 100.0 

VEL= 32.0 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FDR S E C m  1111.00 CWSEL- 1274.35 

PER 0- 100.0 1 AREA= 48.6 
VEL= 31.4 

3301 HV CHANGED EDRE THAN HVINS 

( 1065.00 4.37 1274.19 1218.19 0.00 1288.93 14.74 0.73 0.00 1279.20 
1528. 0. 1528. 0. 0. 50. 0. 1. 1. 1273.20 
0.01 0.00 30.81 0.00 0.000 0.015 0.000 0.000 1269.22 25.43 1 0.028658 25. 25. 25. 7 14 0 0.00 9.99 35.41 

( FLOW DISTRlBUTION FOR SECNO= 1086.00 CWSEL- 1274.19 

PER 0- 100.0 1 AREA= 19.6 
VEL= 30.8 
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( YCNO OWTH CWSEL CRIWS WSELK EG HV K OLOSS BANK ELEV 
Q QLOB OCH UROB ALOB K H  AROB WK TWA LEFT/RIWT 
TIME VLOB VCH VROB XNL XNCH XNR HTN ELNIN SSTA 1 SLOE XLOBL XLCH XLOR ITRIAL IDC ICONT CDRAR TOPWIO ENOST 

( 3301 HV CHANGED NORE THAN HVIM 

I 
FLDW OISTRIBUTION FOR SECNO. 1061.00 

FLOW DISTRIBUTION FOR SECNO= 1037.00 CWSEL: 1273.88 

I ST& 27. 37. 
PER Q= 100.0 
AREA= 51.4 1 VELZ 29.7 

FLOW DISTRIBUTION FOR SECNO= 1027.00 CWSEL= 1272.31 

1 STA= 39. 72. 
PER Q= 100.0 
AREA= 49.2 I VEL= 31.0 



( SEW DEPTH C W  CRMS WSELK EG HV HL DCOSS BANK REV 
0 OLOB OCH OROB ALOE ACH AROB WK TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 

I' SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TUPUIO ENOST 

1 FLOU OISTRIBUTICN FOR SECM= 1017.00 CWSEL= 1272.31 

STA- 37. 70. 
PER 0- 100.0 1 4REk 50.0 

VEL- 30.6 

I FLOH DISTRlWliON FOR SiCNO= 1001.00 CWSEL= 1272.31 

ST&= 34. 67. ( PER = 100.0 
AREA= 50.7 

1 FLOW DISTRIWTION FOR SECNO; 997.00 CWSELz 1272.34 

STA= 31. 63. ( PER O= 180.0 
AREA= 51.4 

I 
VEL- 29.7 



( SECNO E P T H  W L  CRIUS USELK EG HV HL MOSS BANK ELEV 
Q BLOB KH OR06 ALOB ACH AM3B VOL TUA LEFT/RIGHT 
TIE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 8 SLOPE XLOBL XLCH XLOBR ITRIAL IE ICDNT CORAR TOPWIO ENDST 

I FLOW OISTRIBUTIDN FOR SECNO= 987.00 CWSEL= 1272.32 

PER Q= 100.0 I ME, 52.1 
VEL= 29.3 

1 ROY 01STRIBUTlON FOR SKNfJ= 971.00 CWSELz 1272.33 

STA= 26. 60. 
PER R= 100.0 I A 52.8 
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( SECNO DEPTH CWSEL CRIS KELK EG tW HL OLES BANK ELEV 
0 OM8 OCH OROB ALOE ACH MOB VOC TWA LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELRIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENOST 

1 FLOW DISTRIBUTION FOR SECMI= 957.00 CWSEL= 1272.33 

STA= 26. 60. 
PER 0- 100.0 

VEL= 28.1 

1 FLOW OISIRI8UTION FOR RCN- 947.00 CWSEL- 1272.33 

ST&= 26. 60. 
PER 0= 100.0 I AREA 55.0 

VEL- 27.8 

FLW DlSTRi8UTION FOR SECNO- 937.00 CWSEL= 1272.33 

STA= 26. 60. I PER 0= 100.0 
AREA= 55.7 



( SECNO OEF'TH CWSEL CRlWS WSELK EG HV HL OLOSS BANK ELEV 
0 OLOB UCH UROB ALOE ACH ARDB M11 TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 1 SLOPE XLO8L XLCH XLOBR ITRIAL 10C ICUNT CDRAR TW)WIO ENOST 

1 FLOW OISTRIBUTION FOR E N  925.00 CWSEL= 1272.34 

STA= 21. 50. 
PER Ll= 100.0 1 ARE, 56.6 

VEL- 27.0 

3301 HV CHANGED MORE THAN HVINS 

1 FLOW OISTRIBUTION FOR SECNO= 055.00 C@EL= 1272.27 

STA- 23. 52. 
PER I]= 100.0 I AREb 61.6 

VEL- 24.8 

3301 HV CHANGED MORE THAN HVINS 

( ROW DISTRIBUTION FOR SECNO= 800.00 CWSEL- 1272.37 

STA= 22. 51. 
PER P= 100.0 
AREA: 66.1 
VEL= 23.1 



( SECW DEPTH CNSEL CRllS NSELK EG HV U DLOSS BANK ELEV 
0 ULO8 UCH UROB ALOE ACH AROB W TWA LEFTRIGHT 
TIME VLO8 VCH WROB XNL XNCH MR WTN ELMIN SSTA 

I %OPE XLOBL XLCH XLOBR ITRIAL IDC IMNT CDRRR TOPWID ENDST 

*SECNO 755.000 

3301 HV CHANGED MORE MRN HVlNS 

FLOW DISTRIBUTION FOR SECNO= 755.00 W%L= 1272.35 

I ST, 23. 51. 
PER 0= 100.0 

/ 1SECNO 667.000 

3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNO- 667.00 CWSEL- 1271.85 

33. 63. 
PERU= 100.0 I .€A= 74.1 

VEL= 20.6 

( ASECNO 600.000 

3301 HV CHANGED MORE THAN HVINS 



( SECI. DEPTH CWSEL C R M  E L K  EG W HL OLOSS BANK ELEV 
0 BLOB QCH OROB ALOE ACH AROB WT TWA LEFTRIGHT 
TINE VLOB VCH VRUB XNL XNCH XNR W T N  ELMIN SSTA 1 SLOPE XLOBL XLCH XLO8R ITRIAL IK ICONT CORM TOPWIO ENOST 

I FLOW DISTRIBUTION FOR SECMI- 600.00 CWSEL= 1272.48 

STA= 51. 77. 
PER Q= 100.0 [ AREA: 83.8 

VEL? 18.2 

- 
3301 HV CHANGED MORE THAN WINS 

FLOW DISTRIBUTION FOR SECNO= 470.00 CWSEL- 1267.67 

STA- 24. 75. 
PER 01: 100.0 I AREA= 71.9 

VEL= 21.2 

ASECNO 430.000 

3301 HV CHANGED MRE THAN HVINS 

I FLOW DIiTRIEUiION FOR SECNO= 430.00 CIISEL= 1265.66 

STA- 21. 90. 
PER Q= 100.0 1 AREA= 86.1 

VEL= 17.7 
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I PCNO DEPTH CKEL CRlK KELK EG HV HL MOSS BANK ELEV 
0 DLOB K H  UROB ALOE A U i  MOB VOL TWA LEFT/RIWIT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICONT CORM TDPWIO ENOST 

I 3280 CROSS SECTION 325.00 EXTENDED 0.80 FEET 

3301 HV CHANGED MORE THAN HVINS 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSURED 

1528. 0. 1528. 0. 0. 159. 0. 3. 1. 1269.00 
0.02 0.00 9.63 0.W 0.000 0.030 0.000 0.000 1263.00 10.00 1 0.010105 105. 105. 105. 20 24 0 0.00 54.04 64.04 

( FLOW OISTRIBUTION FOR SECNO= 325.00 CWSEL= 1268.80 

PER U= 100.0 ) 4REC 158.7 
VEL= 9.6 

6SECNO 225.WO 
3280 CROSS SECTION 225.00 EXTENDED 0.69 FEET 

I 3301 HV CHANGED MURE THAN HVlNS 

FLOW DISTRIBUTION FOR SECNO- 225.00 CWSEL- 1266.70 

I ST*= 10. 70. 
PER 0= 100.0 
AREA= 128.1 

E L  11.9 

ASECNO 125.000 ) 125.00 2.35 1263.35 1264.02 0.00 1265.66 2.32 3.24 0.00 1264.00 
1528. 0. 1528. 0. 0. 125. 0. 3. 1. 1264.00 
0.03 0.00 12.21 0.00 0.000 0.030 0.000 0.000 1261.00 14.90 

I 0.070865 100. 100. 100. 7 14 0 0.00 139.83 154.73 



1 SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANI( REV 
0 PLOB PCH PRO8 &LOB ACH MOB VM TWA LEFT/RIGHT 
TIME VLO8 VCH VROB XNL. XNCH XNR WTN RNIN SSTA ( SLOPE XLON XLCH XLO8R ITRIAL IOC ICONT CORAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO- 125.00 CWSEL- 1263.35 

STA= 15. 208. 
PER 0= 100.0 1 AREA= 125.1 

VEL= 12.2 

I hSECN0 25.000 
3280 CROSS SECTION 25.00 EXTENDED 0.74 FEET 

1 3301 MI CHAWTD MORE THAN HVlNS 

I 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

25.00 2.74 1262.74 1262.74 0.00 1263.70 0.97 2.22 0.29 1262.00 
1528. 0. 1528. 0. 0. 194. 0. 4. 2. 1262.00 I 0.03 0.00 7.89 0.00 0.000 0.030 0.000 0.000 1260.00 10.00 

0.010715 100. 100. 100. 20 8 0 0.00 100.00 110.00 

FLON OISTRIBUTION FOR SFCNO= 25.00 CWSEL= 1262.74 

1 ST& 10. 110. 
PER 11- 100.0 
AREA: 193.8 

I VEL- 7.9 
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( PROFILE FOR STREAM Stations O + E  t o  l8+75 a 

@ELEVATION 1260. 1270. 1280. 12%. 1300. 1310. 1320. 1330. 1340. 1350. 
SECNO CUMDIS 

1 1875.00 0. . I .WE R . 
5. . I . W E R  . 
10. . I .WER 

I 15. . I WCER 
20. . I WMER 

I WME 
I WEL 
I WEL 
I WEL 
I WCEL . I WCEL . I WCEL . I WREL . I WREL . I WREL 

. I WC.E 

. I WCEL . I WCEL . I WCEL . I WCEL 

. I W E  . I WCE . I WCE 

. I WCE . I WCEL . I WC EL . I WC EL . I WC EL . I WC EL . I WC EL . I WC EL 
I W C E L  
I W C E L  
. I WC EL. 
.I W C EL. 
.I WCR EL. 
.I WC E .  
.I WC E .  
.I WC EL . 
I W C E .  
I W C E  . 
I WCR E . 
I WCR E . 
I. WCRLE . 
I. WCRE . 
I. WCRE . 
I. WCLE . 
I . W C L E  . 
I . WCRLE . 
I . WCL E . 
I . WCL E . 
I . WCL E . 



I . WCLE 
I . WCLE 
I . WCLE 
I . wm 
I . K E  
I . K E  

. I . W E  . I .WCRE . I .wcRE 

. I . K R E  . I .WCREL . I .WCREL . I .WCREL . I . W E L  . I .WCEL . I . K E L  . I .WC E L . I . K E L  . I . K E L  . I KR EL 

. I K R E L  

. I mEL . I K . R  EL . I W C.R E 
I W C . R E  
.I WCRLE 
.I W C  W E  
I W C  % E  
I W C  L E  
I W C  L E  
I. W C L. E 
I. W C L. E 

1.w C L . E  
1.W C L . E  

I W C  L . E  
I W C  L . E  

. I W . C  L . E  

. I W . C  L . E  . I W . C  L . E  . I W . C  L .E . I l i . C L  .E . I W C  L .E 
I W  C L  .E 
1 W C . L  .E 
I W C.L .E 
I W C . L  E 
.I W C .L E 
.I W C .L E 
I W  C L  E 
I W  C L  E 

I. W C L. E 
I. W C L. E. 

1 .W C L .  E. 
1.W C L .  E. 
I .W CL . E. 
I W  C L .  E. 
I W CL . E .  
I N . C L .  E .  
I W. C L  . E .  
I W . C L  . E .  
I W . C L  . E .  
I W . C L  . E .  
I W . C L  E .  



. I W .CI. 
I W .CL 
I W .a 
.I w CL 
.I w CL 
.I W CL 
.I W CL 
.I W CL 
.I W CL 
.I W CL 
.I W CL 
.I w n 
.I W CL 
.I W CL 
.I W CL 
.I W CL 
.I W CL 
.I w CL 
I w C.L 
I W c t  
I W CL 
I W C L  
I w a  
I W CL 
I W CL 
I W CL 
I W CL 
I w CL 
I w CL 
I W CL 
I W CL 
I W CL 
I W CL 
I W CL 
I W CL 
I W CL 
I w CL 
I W C L  

I. W C L  
I. W CL. 
I .  W CL. 
I. W CL. 
I. W CL. 
I. w CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W CL. 
I. W C .  RL 
1 . W  C . 
1.W C . 

E 
E . E . E . E 

. E 

. E 

. E . E . E . E . E . E 

. E . E . E . E . E . E . E . E . E . E . E . E 
. E . E 
.E 
.E 
.E 
.E 
.E 
.E 
E 
E 
E 
E 
E 
E 
E 

E. 
E. 
E. 
E. 
E. 
E. 
E. 

E .  
E .  
E .  
E .  
E .  
E .  
E .  

E .  
ERL. 
ERL. 

1 . W  C . ERL. 
1.1 C . ERL. 
1.W C . ERL. 
I. W C . E RL. 
I. W C . E RL. 
I. W C . E RL. 



. ERL. . E RL. . E RL. . E RL. . E RL. . E RL. . E RL. 

. E RL. . E RL. . E RL. . E RL. 

. E L  . . LE . . LE . . E . E . E . E 

. E . E . E . EL . EL . EL . EL . EL . EL 
. EL . EL . EL 
.ERL . ERL 
.EK 
.ERL 
.EK 
.ERL 
.ERL 
.Ern 
.ERL 
E L 
E L 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
ERL 
EL 
EL 

E.L 
E.L 
E.L 
E.L 
E.L 
ERL 
ERL 
Ern 
EL 
EL 
EL 
EL 



I . W C  E L  
I . W C  E L  
I . W C  ELR 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C  EL. 
I . W C  ER. 
I . W C  E .  
I . W C  E .  
I . W C  E .  
I . W C  E .  
I . W C  L E .  
I . W C E .  
I . W C E .  
I . K  L E .  
I . WC LE . 
I .WC LE . 
I .WC LE . 
I . W C L E  . 
I .WC L E  . 
I .K L E  . 
I W C  LRE . 
I W C L E  . 
I W C L E  . 
I W C L E  . 
I W C L E  . 
I W C L E  . 
I W.C L  E  . 
I W.CL E  . 
I W.CL E  . 
I WCL E  . 
I WCLR E  . 
I WCL E  . 
I WCL E  . 
I WCL E . 
I WC E  . 
I WCL E  . 
I W C L  E  . 
I W C L  E  . 
I W C L  E 
I W C L  E 
I n c L  E 

I W C L E  
I W C L E  
I WC LE 
I WC LE 
I WC LE 
I WC LE 
I WC LE 
IWC E  
IWC E  
IWC E  
I WCLE 
I WCLE 
I WCLE 
I WCLE 
I WCLE 
I WCLE 
I WCLE 



1520. . I WLE 
1525. . I WLE 
1530. . I WLE 
1535. . I W E  
1540. . I WRE 
1545. . I WCE 
1550. . I L E  
1555. . I LWE 

325.00 1560. . I LWE 
1565. . I LWE 
1570. . I LWE 
1575. . I WCE 
1580. . 1 WRE 
1585. . I WRE 
1590. . I L W E  
1595. . I W E 
1600. . I LW E 
1605. . I LW E 
1610. . I LW E 
1615. . I W E 
1620. . I LWE. 
1625. . I  WCE. 
1630. . I  KE. 
1635. . I WCE. 
1640. . I LWCE. 
1645. . I  LYE. 
1650. . I LW E. 
1655. . I  LWE. 

225.00 1660. . I LW E. 
1665. . I  LWE. 
1670. . I WC E. 
1675. . I WCE . 
1680. . I WCE . 
1685. . I W E . 
1690. . I L W E .  
1695. . I LW E . 
1700. . I WC E . 
1705. . I WCE . 
1710. . I WCE . 
1715. .I W E . 
1720. .I W E  . 
1725. .I W E . 
1730. .I WC E . 
1735. .I WCE . 
1740. .I WCE . 
1745. .I WCE . 
1750. .I W E  . 
1755. .I W E  . 

125.00 1760. .I W C E  . 
1765. .I WC E . 
1770. .I WCE . 
1775. .I WCE . 
1780. .I WCE . 
1785. .I WCE . 
1790. .I WCE . 
1795. .I WCE . 
1800. .I WCE . 
1805. .I W E . 
1810. .I W E . 
1815. I W E . 
1820. I WE . 
1825. I WE . 
1830. I WE . 



18%. I WE . 
1840. I LWE . 
1845. I LWE . 



dMW+****k*.h*hh1(h.h*Ah***A*&)r*rl*I(+*h*r)**&*hhdhh&** ( HEC2 RELEASE DATED NOV 76 UPDATE0 MAY 11914 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I **h**************+****************************h** 

I 
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES ME 

Stations Ot25 t o  18t75 a 

1 SUMMARY PRINTOUT 

SECNO 

1875.000 

1815.000 

1765.000 

1720.000 

1625.000 

1525.000 

1470.000 

1461 .OOO 

1436.000 

1411.000 

1386 .OOO 

1361.000 

1336 .000 

1311.000 

1286.000 

1261.000 

1236.000 

DEPTH AREA VCH 

2.86 185.95 8.22 

2.83 129.47 11.80 

3.30 122.74 12.45 

2.85 101.49 15.06 

3.91 98.76 15.47 

6.89 112.86 13.54 

2.99 59.77 25.56 

2.96 57.74 26.46 

2.94 53.35 28.64 

2.99 50.14 30.48 

3.08 47.66 32.06 

3.25 45.71 33.43 

3.47 44.13 34.62 

3.78 42.84 35.67 

4.18 41.82 36.54 

4.29 42.81 35.69 

4.39 43.80 34.89 

SAGE I N  SUMMARY OF ERRORS LIST 

K*CHSL 

0.00 

-33.33 

-40.00 

-44.44 

-42.11 

-4O.W 

-79.64 

-100.00 

-1oo.w 

-100.00 

-100.00 

-100.00 

-100.00 

-100.00 

-100.00 

-10.00 

-10.00 
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CWSEL 

1274.96 

1274.81 

1274.65 

1274.50 

1274.35 

1274.19 

1274.03 

1273.88 

1272.31 

1272.31 

1272.31 

1272.34 

1272.32 

1272.33 

1272.32 

1272.33 

127'2.33 

1272.33 

1272.34 

1272.27 

1272.37 

1272.35 

1271.85 

1272.48 

1267.67 

1265.66 

DEPTH AREA VCH BW 

4.49 44.78 34.12 0.01 

4.59 45.77 33.39 0.01 

4.68 46.72 32.70 0.01 

4.78 47.69 32.04 0.01 

4.88 48.65 31.41 0.01 

4.97 49.59 30.81 0.01 

5.06 50.53 30.24 0.01 

5.15 51.42 29.72 0.01 

3.62 49.23 31.04 0.01 

3.66 49.96 30.59 0.01 

3.70 50.67 30.16 0.01 

3.76 51.44 29.71 0.01 

3.78 52.11 29.32 0.01 

3.83 52.84 28.92 0.01 

3.86 53.56 28.53 0.01 

3.91 54.23 28.15 0.01 

3.95 55.01 27.77 0.01 

3.98 55.75 27.41 0.01 

4.04 56.64 26.98 0.01 

4.28 61.62 24.80 0.01 

4.55 66.10 23.12 0.01 

4.70 69.46 22.00 0.01 

4.54 74.06 20.63 0.01 

5.42 83.76 18.24 0.01 

2.67 71.91 21.25 0.01 

1.66 86.13 17.74 0.01 

ELNIN 

1270.47 

1270.22 

1269.97 

1269.72 

1269.47 

1269.22 

1268.97 

1268.73 

1268.69 

1268.65 

1268.61 

1268.58 

1268.54 

1268.50 

1268.46 

1268.42 

1268.38 

1268.35 

1268.30 

1267.99 

1267.82 

1267.65 

1267.31 

1267.06 

1265 .OO 

1264.00 
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1 C CYm CRIME DEPTH AREA Wm W ELNIN KACHSL 0 TDPWID WP K M  

A 325.000 1268.80 1268.80 5.80 158.67 9.63 0.01 1263.00 -9.52 1528.00 54.04 100.00 30 

1 225.000 1266.70 1267.26 4.70 128.09 11.93 0.01 1262.00 -10.00 1528.00 50.85 100.00 30 

I 125.000 1263.35 1264.02 2.35 125.10 12.21 0.01 1261.00 -lO.W 1528.00 139.83 100.00 30 

A 25.000 1262.74 1262.74 2.74 193.75 7.89 0.01 1260.00 -10.00 1528.00 100.00 100.00 30 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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( Stations O+25 to 18475 a 

SUMMARY PRINTOUT TABLE 150 

I 
SECNO XLCH ELTRD ELLC 

0.00 

0.00 

0.00 

0.00 

0.00 

0.W 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ELMlN 

1308.00 

1306.00 

1304.00 

1302.00 

1298.00 

1294.00 

1289.62 

1288.72 

1286.22 

1283.72 

1281.22 

1278.72 

1276.22 

1273.72 

1271.22 

1270.97 

1270.72 

1270.47 

1270.22 

1269.97 

1269.72 

1269.47 

1269.22 

1268.97 

CRIWS 

1310.86 

1309.49 

1308.08 

1305.95 

1303.13 

1301.51 

1295.26 

1294.47 

1292.26 

1290.06 

1287.93 

1285.85 

1283.85 

1281.95 

1280.18 

1279.93 

1279.68 

1279.46 

1279.21 

1278.95 

1278.70 

1278.44 

1278.19 

1277.94 

VCH AREA 

8.22 185.95 

11.80 129.47 

12.45 122.74 

15.06 101.49 

15.47 98.76 

13.54 112.86 

25.56 59.R 

26.46 57.74 

28.64 53.35 

30.48 50.14 

32.06 47.66 

33.43 45.71 

34.62 44.13 

35.67 42.84 

36.54 41.82 

35.69 42.81 

34.89 43.80 

34.12 44.78 

33.39 45.77 

32.70 46.72 

32.04 47.69 

31.41 48.65 

30.81 49.59 

30.24 50.53 



ELTRO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ELLC 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

CRIWS 

1277.70 

1275.73 

1275.71 

1275.67 

1275.65 

1275.59 

1275.55 

1275.51 

1275.47 

1275.42 

1275.39 

1275.34 

1274.99 

1274.85 

1274.66 

1273.92 

1274.09 

1269.39 

1266.99 

1268.80 

1267.26 

1264.02 

1262.74 
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VCH AREA 

29.72 51.42 

31.04 49.23 

30.59 49.96 

30.16 50.67 

29.71 51.44 

29.32 52.11 

28.92 52.84 

28.53 53.56 

28.15 54.29 

27.77 55.01 

27.41 55.75 

26.98 56.64 



SUNMARY PRINTOUT TABLE 150 

I 
MCNO 0 CWSEL DIFWSP DIFWSX 

0.00 0.00 

0.00 -2.03 

0.00 -1.53 

0.00 -2.45 

0.00 -2.94 

0.00 -1.02 

0.00 -8.27 

0.00 -0.93 

0.00 -2.52 

0.00 -2.46 

0.00 -2.40 

0.00 -2.33 

0.00 -2.28 

0.00 -2.20 

0.00 -2.09 

0.00 -0.15 

0.00 -0.15 

0.00 -0.15 

0.00 -0.14 

0.00 -0.16 

0.00 -0.15 

0.00 -0.15 

0.00 -0.16 

0.00 -0.16 

DIFKWS TOW10 XLCH 

2.86 90.05 0.00 

0.00 68.06 60.00 

0.00 64.66 50.00 

0.00 45.94 45.00 

0.00 34.58 95.00 

0.03 27.32 100.00 

0.00 19.99 55.00 

0.00 19.50 9.00 

0.00 18.14 25.00 

0.00 16.78 25.00 

0.00 15.42 25.00 

0.00 14.07 25.00 

0.00 12.71 25.00 

0.00 11.35 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 

0.00 9.99 25.00 
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DIFUSP 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.M) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

OIFWSX OIFKYS T W I O  XLCH 

-0.15 0.00 9.99 24.00 

-1.57 0.00 17.23 10.00 

0.01 0.00 17.32 10.00 

0.00 0.00 17.40 10.00 

0.03 0.00 17.41 10.00 

-0.02 0.00 17.56 10.00 

0.00 0.00 17.65 10.00 

0.00 0.00 17.73 10.00 

0.00 0.00 17.81 10.00 

0.00 0.00 17.89 10.00 

0.00 0.00 17.97 10.00 

0.01 0.00 18.07 12.00 

-0.06 0.00 18.79 70.00 

0.10 0.00 19.09 55.00 

-0.02 0.00 19.55 45.00 



SUMMARY OF ERRORS AN0 SPECIAL NOTES 

I 
CAUTION SECNO= 1875.000 PROFILE- 1 CRITICAL DEPTH ASSUMED 

CAUTION SECNO- 325.000 PROFILE- 1 CRITICAL DEPTH ASSUMED 
CAUTIDN SECNO= 325.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNL1= 325.000 PROFILE= 1 20 TRIALS ATTENPTED TO B A M  WSEL 

CAUTION SECNO- 25.000 PRIIFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNU= 25.000 PROFILE= 1 PRDBABLE M I N I W  SPECIFIC EWGY 

I CAUTIDN SECNO- 25.000 PROFILE= 1 20 TRIALS ATTEMPTED TO B A L M  EEL 
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**h**************h*h***h***********************h** I HEC2 RELEASE OATm NW 76 UPOATEO MAY 1984 
ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I *******A*h**h*****h*A**h**AA******h****h*****A**** 



++++AA+AA+AhAA+A++++h+66+++A++A++A++++++A+++++AAAA 

HEC2 RELEASE DATE0 NOV 76 UPDATED MAY 1984 1 ERROR CORR - 01,02,03,04,05,06 
MODIFICATION - 50,51,52,53,54,55 

I A h h + h A ~ h A + A ~ + * + * ~ A ~ A h A A h + + h * * + + ~ ~ + + + + h ~ + h A ~ h A + ~ ~ A A  

Analysis f o r  the 100 year storm f Ion's from M-WEST 
T2 Apri I, 1988 Made by OFM Supercr i t i c a l  run I T3 Stations 0t25 t o  18t75 along Myrtle Hash Exist ing conditions 

I LcifcK INQ 
NINV IDIR STRT ETRIC HVINS Q WSEL FQ 

0. 0. 0. 1. -1.000000 0.00 0.0 1528. 1308.000 0.000 

1 1 2 N f ' R D F  IPLOT PRM XSECV XSECH R ALLK I B W  MNIM ITRACE 

-1.000 0.000 0.000 0.000 0.000 0.000 -1.000 0.000 0.000 15.000 

I v w I m  coas FOR s u w  PRINmuT 

I 38.000 1.000 2.000 8.000 25.000 26.000 30.000 42.000 33.000 43.000 
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( SECNO D T H  CWSEL CRLUE Y m K  Eb MI HL OLOSS B M  ELEV 
Q QLOB E H  OR06 ALOE ACH AROB '83. TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WRI ELMIN SSTA ( SLOPE XLOBL XLCH XLOBR ITRIAL IK ICONT CDRAR TOPWID MET 

I *" ' 
CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 

FLOW DISTRIBUTION FOR SECNO= 1875.00 CWML- 1310.86 

I STA= 19. 145. 
PER Q= 100.0 

4ECNO 1815.000 

3301 HV CHANGED MORE THAN HVINS 

FLOW OISTRIBUTION FOR SECNO- 1815.00 CWSEL= 1308.83 

I ST, 41. 121. 
PER 0= 100.0 
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( S F W  
IEF'TH CWSEL CRIWS YmK EG HV HL MOSS BANK N V  

0 RLOB QCH QROB ALOB ACH ARC@ VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN ST A ( SLOPE X L w  XLCH X W R  ITRIAL 1% ICWT CORM TOPWID EM5T 

I FLOW OISTRIBUTION FOR SECNO: 1765.00 CWSEL- 1307.30 

STA= 37. 109. 
PER Q= 100.0 1 AREA 122.7 

VEL= 12.4 

3301 HV CHANGED MDRE THCIN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1730.00 CWSEL= 1301.33 

STA= 10. 88. 
PER 0= 100.0 1 ARE, 74.9 

VEL= 20.4 

3301 HV CHANGE0 MORE THAN HVINS 

( FLOW OISTRlBUTIM FOR PCNO= 1670.00 CWSEL= 1297.66 

PER 0- 100.0 1 AREA= 86.2 
VEL= 17.7 
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( SEW0 OEPrH C u m  CRIB *mn EG HV HL MllSS BANK ELEV 
0 OLOB I X H  QROB ALOE ACH RROB VOL TWA LEFTAIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICDNT CORAR TOPWID WDST 

( 3301 HV CHANGED NORE THAN HVINS 

- 
FLOW OISTRIBUTIDN FOR S E W =  1630.00 

1 STA= 6. 60. 
PER 11- 100.0 

FLOW DISTRIBUTION FOR SECMI- 1570.00 CWSEL- 1296.95 

I ST& 8. 50. 
PER 0= 100.0 
AREA- 110.6 1 E L  13.8 

ASECNLI 1530.000 

3301 HV CHANGED MORE THAN NVINS 

FLOW DISTRIBUTION FOR SECNO= 1530.00 CWSEL: 1292.65 

1 STA= 18. 68. 
PER Q= 100.0 
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( SECNO DEPTH CWEL C R W  NSELK EG HV HL MaSS BANK ELEV 
U QLOB QCH QROB ACOB ACH AROB WL TWA LEFT/RIGHT 
TIME VLOB VCH I SLOPE 

VROB XNL XNCH XNR WTN ELMIN SSTA 
XLOBL XLCH XLOBR ITRIAL IDC ICONT MIRAR TDPWID ENDST 

( BECNO 1470.000 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 1470.00 CWSEL- 1291.17 

STA- 22. 88. 
PER Q= 100.0 1 AREA- 86.1 

VEL= 17.7 

1 FLON OISTRIWTlM FOR SECNO= 1430.00 CI4SEL- 1289.46 

PER Q= 100.0 

VEL= 17.3 

3301 HV CHANGED MORE THAN HVINS 

( FLOW DISTRIBUiION FOR SECNO- 1370.00 CWSEL- 1290.00 

ST A= 0. 40. 
PER 0= 100.0 I A 113.8 

VEL= 13.4 
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1 SECNO DEPTH CSEL CRIWS WSELK EG M K OLDSS BANK ELEV 
0 OLOB OCH OROB ALOE ACH ARW ML TWR LEFT/RIGHT 
TINE VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA ( SLOPE XLO8L XLCH XLOBR ITRIAL IDC ICONT CDRAR TOPWIO ENOST 

1 FLOW OISTRIBUTION FOR SECW= 1330.00 CWSEL- 1288.68 

PER 0= 100.0 1 ARE, 107.1 
VEL= 14.3 

( FLOi DISTRIBUTION FLR SECNO= 1270.00 C W L =  1287.29 

STA= 6. 48. 1 PER 0- 100.0 
AREA= 101.7 

I 3301 HV CHRNGEO MORE THAN HVINS 

STA= 11. 52. 1 PER (1. 100.0 
AREA= 85.0 
VEL- 18.0 
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( SECNO OEPM OliR CRIWS YIOK EG HV HL OLOSS BANK ELEV 
(1 DL08 IICH QROB ALOE ACH AROB VOL TWA LEFTRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ( SLOPE XLOBL XLCH XLOBR I T R I V  I O C  ICONT CORAR TOPWIO ENOST 

( ,CND 1170.000 

3301 HV CHANGED MORE THAN HVINS 

I FLOW OISTRIBUTION FOR SECNO= 1170.00 CWSEL- 1283.32 

STA- 13. 75. 
PER GI= 100.0 ( AREA 91.0 

VEL= 16.8 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO- 1130.00 CWSEL- 1283.95 
- 

STA- 6. 75. 
PER D= 100.0 I ME&= 120.6 

VEL= 12.7 

3301 HV CHANGED MORE THAN HVINS 
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( SECNO DEPTH CWSEL CRIYI WSELK EG HV HL OLOSS BAMK REV 
0 OLOB K H  OROB ALCIB ACH RROB VOL TWA LEFTBIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ( SLOPE MB xw X L ~ R  ~ I R L  IOC ICON1 CORM TWWIO ENDST 

I FLOW DISTRIBUTION FOR SECNO: 1070.00 CWSEL- 1284.17 

STA= 5. 60. 
PER O= 100.0 1 ARE&= 149.8 

VEL= 10.2 

I ASECNO 1030.000 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED ( 1030.00 4.47 1284.47 2 . 4 7  0.00 1285.91 1.44 0.49 0.00 1286.00 

1528. 0. 1528. 0. 0. 159. 0. 2. 1. 1286.00 
0.02 0.00 9.63 0.00 0.000 0.030 0.000 0.000 1280.00 7.14 I 0.009644 50. 50. 50. 20 8 0 0.00 55.98 63.12 

I FLOW DISTRIBUTION FOR SECNO- 1030.00 CWSEL- 1284.47 

PER 0= 100.0 I ARE&= 158.6 
VEL- 9.6 

3301 HV CHANGED MORE THAN HVINS 

1 FLOW DISTRIWTION FOR SEW- 970.00 CWSEL- 1280.09 
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( SECNO DEPTH CWSEL CRIYj B I L K  EG W K OLOSS BAM( REV 
O OLO8 OCH OROB RLOB ACH AROB VOL TllA LEFT/RIGHT 
TINE VLO8 VCH VROB XM. XNCH MR WTN ELNIN SSTA ) ROPE XLOBL XLCH XLOBR ITRIRL I O C  ICONT CDRAR TOPWID WOST 

I FLOW OISTRIBUTION FOR SECNO- 930.00 CWSEL: 1278.14 

STA= 6. 50. 
PER 0: 100.0 1 ARE&= 87.3 

VEL= 17.5 

3301 HV CHRNGEO MIIRE THAN WINS 

I FLOW DISTRIBUTION FOR SECNO- 870.00 CWSEL= 1277.95 

PER 0- 100.0 1 AREA= 106.4 
VEL= 14.4 

I *SECNO 830.000 
3280 CRDSS SECTION 830.00 EXTENDED 3.53 FEET 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICRL DEPTH ASSUMED 

830.00 3.53 1280.53 1280.53 0.00 1281.84 1.31 0.83 0.46 1280.00 
0. 1528. 0. 0. 166. 0. 3. 1. 1277.M) 1 l 0.00 9.18 0.00 0.000 0.030 0.000 0.000 1277.00 0.00 

0.010650 50. 50. 50. 20 11 0 0.00 65.00 65.00 

I 
FLOW DISTRIBUTION FOR SECNO= 830.00 CWSEL- 1280.53 

STA= 0. 65. 1 PER ,= 100.0 
AREA: 166.5 



1 SECND EPTH CWSEL DilWS Y3LK EG HV HL OLOSS BANK ELEV 
o  LOB ~ C H  OROB A L ~  RCH AROB WIL TWR LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH M WTN ELMIN SSTA I SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICDNT CORAR TOPWID EMIST 

I ASECNO 770.000 
3280 CROSS SECTION 770.00 EXTENDED 0.74 FEET 

1 
3685 20 TRIALS ATTEMPTED KEL,CYSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICK DEPTH ASSUMED 

770.00 2.74 1280.74 1280.74 0.00 1281.78 1.04 0.54 0.00 1280.00 
1528. 0. 1528. 0. 0. 187. 0. 3. 1. 1280.00 1 0.02 0.00 8.17 0.00 0.000 0.030 0.000 0 . 0 0 0 1 2 ~ . 0 0  0.m 

0.010856 50. 50. 50. 20 15 0 0.00 92.00 92.00 

I 
FLOW DISTRIBUTION FOR SECNO= 770.00 CWSEL= 1280.74 

1 STA= 0. 92. 
PER 0= 100.0 
AREA= 187.0 

hSECN0 730.000 

I 3280 CROSS SECTION 730.00 EXTENDED 0.06 FEET 

3301 HV CHANGED MORE THAN HVINS 

1 730.00 4.06 1274.06 1275.93 0.00 lB0.75 6.69 1.03 0.00 1274.00 
1528. 0. 1528. 0. 0. 74. 0. 3. 1. 1274.00 
0.02 0.00 20.75 0.00 0.000 0.030 0.000 0.000 1270.00 0.00 I 0.053001 50. 50. 50. 7 17 0 0.00 28.00 28.00 

I FLOU DISTRIBUTION FOR EiW. 730.00 CffiEL. 1274.06 

3301 HV CHANGED MORE THAN HVINS 

670.00 2.78 1212.78 1274.31 0.00 1278.14 5.36 2.61 0.00 1274.00 
1528. 0. 1528. 0. 0. 82. 0. 3. 1. 1274.00 
0.02 0.00 18.58 0.00 0.000 0.030 0.000 0.000 1270.00 1.84 1 0.051376 50. 50. 50. 7 8 0 0.00 37.72 39.55 
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1 P C N U  DEPTH CYEEL CRIWS WIELK EG HV HL OLOSS BANI( ELEV 
D OLOB (ICH OROB ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIRE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA ( SLOPE XLOBL XLCH XLOBR a a M L  IOC ICONT CORAR TOPWIO ENDST 

I FLOW DISTRIBUTION FOR SECW= 670.00 CWSEL= 1272.78 

STA= 2. 42. 
PER Q= 100.0 1 AREA= 82.2 

VEL= 18.6 

I *SECNO 630.OCQ 
3280 CROSS SECTION 630.00 EXTENDED 0.53 FEET 

( 3301 HV CHANGED MORE THAN HVINS 

FLOW DISTRIBUTION FOR SECNU- 630.00 CWSEL= 1272.54 

ST&= 0. 32. 
PER Q= 100.0 

hSECN0 570.000 

3301 KI CHANGED NORE THAN HVINS 

570.00 3.78 1271.78 1272.74 0.00 1275.08 3.30 1.31 0.00 1272.20 1 1528. 0. 1528. 0. 0. 105. 0. 3. 1. 1272.20 
0.03 0.00 14.58 0.00 0.000 0.030 0.000 0.000 1268.00 1.33 

I 0.026939 

50. 50. 50. 5 8 0 0.00 42.20 43.53 

FLOW DISTRIBUTION FOR SECNO- 570.00 CWSEL= 1271.78 

I ST&= 1. 46. 
PER 0- 100.0 



( %CNO DEPTH C W  CRm N%LK HV HL O L W  BANK REV 
Q QLOB QCH QROB ALOE K H  AROB VOL TWh LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNW XNR WTN ELMlN SSTA 
SLOPE XLOBL XLCH XLOB ITRIAL IDC ICONT CDRAR TOPWID ENDST 

*SECNO 530.000 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FGR SECNO- 530.00 CWSEL= 1271.34 

STA= 2. 54. 
PER 0- 100.0 

( AREA= 
119.0 

VEL= 12.8 

3301 HV CHANGED MORE THAN HVINS 

I FLOW DISTRIBUTION FOR SECNO= 470.00 CWSEL- 1269.04 

ST A= 5. 55. 
PER 8- 100.0 I AREA= 101.2 

VEL= 15.1 

1 FLOW OISTRIBUTION FOR SECNO= 430.00 CWSEL= 1266.86 

PER Q= 100.0 I A 98.7 



1 SECNO DEPTH CWSEL CRIWS WSELK EG W HL O L E  WNV 
0 OLOB OCH GROB RLOB ACH AROB VOL TWA LEFTRIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN E W I N  SSTR ) SLOPE XLO8L XLCH XLOBR I T R I R L  IDC ICONT CORA9 TDPWIO ENOST 

- 
3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED ( 370.00 1.68 1269.68 1269.68 0.00 1270.E 0.57 1.11 0.52 1270.00 

1528. 0. 1528. 0. 0. 253. 0. 4. 2. 1270.00 
0.03 0.00 6.05 0.00 0.000 0.030 0.000 0.m 1268.00 8.05 

50. 50. 50. 20 11 0 0.00 226.01 234.06 

FLOW DISTRI8UTION FOR SECNO= 370.00 CWSEL= 1269.68 

I ST& 8. 255. 
PER 8- 100.0 1 A 252.5 

6.1 

I kSECNO 325.000 
3280 CROSS SECTION 325.00 EXTENDED 2.63 FEET 

( 3301 HV CHANGED mE THAN HVINS 

3685 20 TRIALS RTTENPTEO WSEL.CWSEL 

I 3693 PR[lBABLE MINIBUN SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

325.00 4.63 1270.63 1270.63 0.00 1272.81 2.18 0.58 0.22 1268.00 

1 FLOU DISTRIBUTION FOR SECNO= 325.00 CWSEL= 1270.63 

0. 30. I sT:;R a= 100.0 
AREA: 129.0 
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( DEPTH cwEL cR iw  usrr EG Hv HL oLoss BANK W v  
0 IILOB IICH OR06 ALOB ACH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 1 SLOPE XLOBL XLCH XLWP ITRIAL IDC ICONT CORAR TOPWIO ENOST 

I hSECNO 225.000 
3280 CROSS SECTION 225.00 EXTENDED 1.65 FEE1 

1 3301 HV CHANGED MORE THAN HVINS 

I 
FLOW DISTRIBUTIDN FOR SECNO- 225.00 CWSEL= 1267.64 

1 STA= 0. 30. 
PER 0= 100.0 

FLOW DISTRIBUTION FOR SECNO= 125.00 CWSEL- 1262.97 

PER Q= 100.0 
AREA= 96.5 I E L  15.8 , *SECNO 25.000 

3280 CROSS SECTION 25.00 EXTENDED 0.58 FEE1 

1 3301 HV CHANGED MORE THAN HVINS 



( SECNO DEPTH C6EL CRlWS WSELK EG HV HL OLOSS BANK ELEV 
O OLOB IICH OROB ALOE CICH AROB VOL TWA LEFT/RIGHT 
TIME VLOB VCH VROB XM. XNM XNR NTH ELMIN SSTA I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICDNT CLRAR TOPWID ENDST 

I FLOW DISTRIBUTION FOR SECNO- 25.00 USEL= 1262.58 

- 
STA= 0. 100. 

PER 0= 100.0 I AREA= 171.9 
VEL- 8.6 
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PROFILE FOR STREAR Stations 0+25 to 18t75 a 

PLOTTU) POINTS (BY PRIORITY)-E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITIaL W.S.,L-LEFT B&K,R-RIGHT BANK,M-LWZR END STA 

ELEVATION1260. 1270. 1280. 1290. 1300. 1310. 1320. 1330. 1340. 1350. 
SECNO OJMDIS 

I .WE R 
I .WER 
I WNER 
I WEL 
I WEL 

. I WCEL 

. I WREL 

. I WREL . I WCEL . I WCEL . I WE 

. I WCE . I WCLE. . 1 WC E. 

.IK E .  
IKC E . 

I.WC E . 
I W C  E . 
IWCL E . 

I W C  E . 
. I K L  E . I WCL E . I WCL E 
. I WCL E 
. I KLE 
. I WCLE 
. I WCLE . I WCE 
I WCE 
I WCE 
I WCE 
I WCE 
.I WC EL 
.I U C  EL 
I WC EL 
I WC E L  
I W C  E L  

I . W C  E L  
I. WC E L 

I . W C  E L 
I . W C  E L 
I . W C  E L .  
I W C  EL . 
I WCLE . 
I WCL E . 
I WLC E . 
I WCE . 
1 WCE . 
I WC E 
I WC E 
I WC E 
I W E  
I K E  



530. . . I WCE 
540. . . I WCE 
550. . . I WCE 
560. . . I WCL E 
570. . . I WCLE 
580. . . I WCLE 
590. . . I WCLE 
600. . . I WC LE 
610. . . I WC LE 
620. . .I W C E  
630. . .I W C E  
640. . I WC E 
650. . I W C E L  
660. . I WC EL 
670. . I WC EL 
680. . I W C E L  
690. . I WC E L  
700. . I WC E L  
710. . I W C E  L 
720. . I WC E L. 
730. . I WC E L. 
740. . I WC EL . 
750. . I WCE L . 
760. . I WCE L . 
770. . I W E L .  
780. . I WEL . 
790. . I WE . 
800. . I WE . 
810. . I WE . 
820. . I WE . 
830. . I WE . 
840. . I WE . 
850. . I WE . 
860. . I. WLE . 
870. . I. WLE . 
880. . I . WCLE . 
890. . I.WCLE . 
900. . I W C E  . 
910. . I WCL E . 
920. . . I W.C E . 
930. . . I WCL E . 
940. . . I W C E  
350. . . I WC E 
960. . . I WCL E 
970. . . I WCL E 
980. . . I WCL E 
990. . . I WCL E 

1000. . . I WCLE 
1010. . . I WCLE 
1020. . . I WCE 
1030. . . I R W E  
1040. . IR W E 
1050. . I LWE 
1060. . IR LWE 
1070. . IR LWE 
1080. . IRLWE 
1090. . IRLWE 
1100. . I LWE 
1110. . . I W C E  
1120. . . I WC.E 
1130. . . I LWC .E 
1140. . I WC .E 
lt50. . I WC .E 



1160. . I WC E 
1170. . I WC E 
1180. . I WLC E. 
1190. . I llCC E. 

670.00 1200. . I WC E .  
1210. . I wc E .  
1220. . I. WC E . 
1230. . I. WC E . 
1240. . I . LWC E . 

630.00 1250. . I . L K E  . 
1260. . I . W C  E . 
1270. . I . W C  E . 
1280. . I . W C  E . 
1290. . I . W C E  . 

570.00 1300. . I . W C E  . 
1310. . I . W C E  . 
1320. . I .  E . 
1330. . I . W E  . 
1340. . I.WCE . 

530.00 1350. . 1.WCE . 
1360. . I . K E  . 
1370. . I WCE 
1380. . I WC E 
1390. . I WC E 

470.00 1400. . I WC E 
1410. . I WC E 
1420. . I WCL E 
1430. . I WCLE 
1440. . I K LE 

430.00 1450. . I K L E  
1460. . I W C  LE 
1470. . I W C E  
1480. . I WE 
1490. . I WE 

370.00 1500. . I E 
1510. . I WE 
1520. . I LWE 
1530. . I LW E 
1540. . I L W E  

325.00 1550. . I L . W E  
1560. . I L W E 
1570. . I L W E 
1580. . I L W E 
1530. . I L WC E 
1600. . I L WC E 
1610. . I L W. E 
1620. . I L W. E 
1630. . I L WC. E 
1640. . I L WC.E 

225.00 1650. . I L WC.E 
1660. . I LWC .E 
1670. . I LWCE 
1680. . I LWC E 
1630. . I LWC E 
1700. . I WC E. 
1710. . I WC E. 
1720. .I WC E . 
1730. .I WC E . 
1740. I WC E . 

125.00 1750. I WC E . 
1760. I WC E . 
1770. I WCE . 
1780. I WC E . 



1790. I W E . 
1800. I W E  . 
1810. 1 W E . 
1820. I WE . 
1830. I WE . 
1840. I WE . 

25.00 1850. ILWE . 
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NOTE- ASTERISK (h) AT LEFT OF CROSS-SECTION NUMBER INDl 

I 
Stations Ot25 to  18+75 a 

( SUNNARY PRINTOUT 

SECNO 

1875.000 

1815.000 

1765.000 

1730.000 

1670.000 

1630.000 

1570.000 

1530.000 

1470.000 

1430.000 

1370.000 

1330.000 

1270.000 

1230.000 

CUSEL 

1310.86 

1308.83 

1307.30 

1301.33 

1297.66 

1298.27 

1296.95 

1292.65 

1291.17 

1289.46 

1290.00 

1288.68 

1287.29 

1284.41 

CRIUS 

1310.86 

1309.49 

1308.08 

1302.64 

1298.98 

1299.01 

1297.76 

1294.34 

1292.68 

1290.82 

1290.70 

1289.59 

1288.38 

1286.03 

DEPTH 

2.86 

2.83 

3.30 

1.33 

1.66 

4.27 

4.95 

2.65 

3.17 

3.46 

4.00 

4.68 

5.29 

4.41 

AREA 

185.95 

129.47 

122.74 

74.89 

86.17 

118.71 

110.58 

78.96 

86.13 

88.57 

113.84 

107.14 

101.72 

84.95 

!CATES MESSAGE IN SLWMARY OF ERADRS LIST 

VCH BW 

8.22 0.01 

11.80 0.01 

12.45 0.01 

20.40 0.01 

17.73 0.01 

12.87 0.01 

13.82 0.01 

19.35 0.01 

17.74 0.01 

17.25 0.01 

13.42 0.01 

14.26 0.01 

15.02 0.01 

17.99 0.01 

16.79 0.01 

12.67 0.01 

10.20 0.01 

ELMIN 

1308.00 

1306.00 

1304.00 

1300.00 

1296.00 

1294.00 

1292.00 

1290.00 

1288.00 

1286.00 

1286.00 

1284.00 

1282.00 

1280.00 

1280.00 

1280.00 

1280.00 
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SECNO CWSEL 

1030.000 1284.47 

970.000 1280.09 

930.000 1278.14 

870.000 1277.95 

830.000 1280.53 

770.000 1280.74 

730.000 1274.06 

670.000 1272.78 

630.000 1272.54 

570.000 1271.78 

530.000 1271.34 

470.000 1269.04 

430.000 1266.86 

370.000 1269.68 

325.000 1270.63 

225.000 1267.64 

125.000 1262.97 

25.000 1262.58 

CRIWS 

1284.47 

1281.68 

1279.63 

1278.93 

1280.53 

1280.74 

1275.93 

1274.31 

1273.61 

1272.74 

1272.07 

1270.12 

1267.96 

1269.68 

1270.63 

1268.64 

1263.91 

1262.72 

DEPTH 

4.47 

3.09 

3.14 

2.95 

3.53 

2.74 

4.06 

2.78 

4.54 

3.78 

3.34 

4.04 

1.86 

1.68 

4.63 

3.64 

2.97 

2.58 

ELMIN 

1280.00 

1277.00 

1275.00 

1275.00 

1277.00 

1278.00 

1270.00 

1270.W) 

1268.00 

1268.00 

1268.00 

1265.00 

1265.00 

1268.00 

1266.00 

1264.00 

1260.00 

1260.00 

TOPWIO OCHP 

55.98 100.00 

36.09 100.00 

37.56 100.00 

47.78 100.00 

65.00 100.00 

92.00 100.00 

28.00 100.00 

37.72 100.00 

32.00 100.00 

42.20 100.00 

48.70 100.00 

46.86 100.00 

56.20 100.00 

226.01 100.00 

30.00 100.00 

30.00 100.00 

106.51 100.00 

100.00 100.00 



SUHNhRY PRINTMIT TABLE 

SECNO XLCH 

a 

150 

ELTRD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ELLC 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ELNIN 

1308.00 

1306.00 

1304.00 

1300.00 

1296.00 

1294.00 

1292.00 

1290.00 

1288.00 

1286.00 

1286.00 

1284.00 

1282.00 

1280.00 

1280.00 

1280.00 

1280.00 

1280.00 

1277.00 

1275.00 

1275.00 

1277.00 

1278.00 

1270.00 

CRIWS 

1310.86 

1309.49 

1308.08 

1302.64 

1298.98 

1299.01 

1297.76 

1294.34 

1292.68 

1290.82 

1290.70 

1289.59 

1288.38 

1286.03 

1284.70 

1284.64 

1284 .22 

1284.47 

1281.68 

1279.63 

1278.93 

1280.53 

1280.74 

1275.93 

I 

VCH 

8.22 

11.80 

12.45 

20.40 

17.73 

12.87 

13.82 

19.35 

17.74 

17.25 

13.42 

14.26 

15.02 

17.99 

16.79 

12.67 

10.20 

9.63 

17.82 

17.51 

14.36 

9.18 

8.17 

20.75 

'AGE 20 

AREA 

185.95 

129.47 

122.74 

74.89 

86.17 

118.71 

110.58 

78.96 

86.13 

88.57 

113.84 

107.14 

101.72 

84.95 

91.01 

120.59 

149.78 

158.65 

85.73 

87.28 

106.44 

166.46 

187.02 

73.62 
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SECNO 

670.000 

630.000 

570.000 

530.000 

470.000 

430.000 

370.000 

325.000 

225.000 

125.000 

25.000 

XLCH 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

50.00 

100.00 

100.00 

100.00 

ELTRD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ELLC 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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SUMMARY PRINTOUT TABLE 150 

I 
SECNO 0 CWSEL OIFWSP 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

DIFWSX DIFKWS T N I D  XLCH 

0.00 2.86 90.05 0.00 

-2.03 0.00 68.06 60.00 

-1.53 0.00 64.66 50.00 

-5.97 0.00 72.07 35.00 

-3.67 0.00 56.26 50.00 

0.61 0.00 45.59 50.00 

-1.32 0.00 34.73 50.00 

-4.30 0.00 35.65 50.00 

-1.48 0.00 36.45 50.00 

-1.71 0.00 35.08 50.00 

0.53 0.00 39.98 50.00 

-1.32 0.00 33.82 50.00 

-1.39 0.00 33.44 50.00 

-2.88 0.00 28.52 50.00 

-1.09 0.00 36.90 50.00 

0.63 0.00 45.11 50.00 

0.22 0.00 48.75 50.00 

0.30 0.00 55.98 50.00 

-4.38 0.00 36.09 50.00 

-1.95 0.00 37.56 50.00 

-0.19 0.00 47.78 50.00 

2.58 0.00 65.00 50.00 

0.21 0.00 92.00 50.00 

-6.68 0.00 28.00 50.00 



SECNO 0 

670.000 1528.00 

630.000 1528.00 

570.000 1528.00 

530.000 1528.00 

470.000 1528.00 

430.000 1528.00 

370.000 1528.00 

325.000 1528.00 

225.000 1528.00 

125.000 1528.00 

25.000 1528.00 

CWSEL 

1272.78 

1272.54 

1271.78 

1271.34 

1269.04 

1266.86 

1269.68 

1270.63 

1267.64 

1262.97 

1262.58 

DIFWSP DIFWSX 

0.00 -1.28 

0.00 -0.24 

0.00 -0.76 

0.00 -0.44 

0.00 -2.30 

0.00 -2.18 

0.00 2.82 

0.00 0.96 

0.00 -2.99 

0.W -4.68 

0.00 -0.39 

OIFKWS 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOPWID 

37.72 

32.00 

42.20 

48.70 

46.86 

56.20 

226.01 

30.00 

30.00 

106.51 

100.00 
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SUMMARY OF ERRORS AN0 SPECIAL NDTES 

- 
CAUTION SECNO- 1875.000 PROFILE- 1 CRITICAL DEPTH ASSUMED 

1 CAUTION SECNO: 1030.000 PROFILE. 1 
CAUTION SECNO- 1030.000 PROFILE= 1 
CAUTION SECNO- 1030.000 PROFILE= 1 

I CAUTION SECND= 830.000 PROFILE- 1 
CAUTION SECNO- 830.000 PROFILE- 1 

I CAUTION SECNO= 830.000 PROFILE- 1 

CAUTION SECND= 770.000 PROFILE= 1 
CAUTION SECNO- 770.000 PROFILE= 1 1 CAUTION 5 M O =  770.000 PBTILE= 1 

CRITICAL DEPTH PSSUMEO 
PROBABLE MINIMUM SPECIFIC E W  
20 TRIALS ATTEMPTED TO BAIANCF. EEL  

CRITICAL DEPTH ASSUMED 
PKIWLE N I N I M  SPECIFIC UIWlGY 
20 TRIALS ATTEMPTED TO BALANCE USEL 

CRITICAL DEPTH ASSUMED 
PROBPBLE M I N I M  UMCIFIC ENERGY 
M TRIALS ATTEMPTED TO BALANCE GEL 

CAUTION SECNO= 370.000 PROFILE= 1 CRITICAL DEPM ASSUMED 

I CAUTION SECNU- 370.000 PROFILE= 1 PPROBABE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO- 370.000 PROFILE- 1 20 TRIALS ATTENPTED TO BALANCE E E L  

I CAUTION SECNO- 325.000 PROFILE- 1 CRITICAL DEPTH ASWED 
CAUTION SECNO- 325.000 PROFILE: 1 PROBABLE MINIMUM SPECIFIC B Y  
CAUTION SECNO- 325.000 PROFIE= 1 M TRIALS ATTEMPTED TO BALANCE WSEL 
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REFERENCES --- 

1. Hydraulic Engineering Circular 12, Roadway Inlet 

Analysis, U.S. Department of Transportation 

2. Manual of ~nstruction, Hydraulic Design of Storm Sewer, 

HNTB Program 411 

3. National Flood Insurance Program, Flood Insurance Rate 

Map, City of Phoenix, Arizona, Maricopa County 

4. Storm Drain Design Manual, Storm Drains and Paving of 

Major Streets, City of Phoenix 

5. Uniform Standard Details for Public work Construction, 

Maricopa Association of Government, 1979, Arizona 


