
..<".
.~;:.

..
~ ;

.- ::

'..';.

;-.--,,--.- ..

~
..

. ,. i
'~"-" 7

~.-......_lo-;
.~=--==:~~_,- I.

I .-:
;

w
Z

'z.- ::)

..... i

..-oJ
....I
<

. . ' ~LI.
.• "'--..:-- , L-
.---~ p.,u. Y.AA. ,aCa.m r-

," ",::)

END TUNNEL EXIT

AUGUST, 1989

OUTER LOOP HIGHWAY SR 360 INTERCHANGE

VOLUME II
APPENDICES

FINAL HYDRAULIC REPORT.
FOR

PRICE -ROAD TUNNEL SYSTEM

PREPARED FOR

ARIZONA DEPARTMENT OF TRANSPORTATION

HOWARD NEEDLES TAMMEN & SERGENDOFF
ARCHITECTS ENGINEERS PLANNERS

ANCHOR CENTRE TWO
2207 EAST CAMELBACK ROAO, SUITE 400

PHOENIX. ARIZONA 85016
(602) 954-7420

. ] ~ ie=- ~'-""'o=!l _ -,.

:. :''':':''~::'=:::::'':-:::''-~'':'':':'~='''l' ~~ \~~ ~ I=--~ ..'" ..... ,'".:;,- < I

I
I~::: " '.Z~Z I'I I E:= .. Z
I I I~ := ", .,=~- .

. ,! JJUr:: ;:.... 0:.... , I
.......- -; ;-_J -------..---- ·----c--i--·- ---1 --.-----

---....,. r~ ,.--... -- . ... -.- . . - .
\ ,~~ ; ! UNIVERSITY DRIVE

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



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

II

OUTER LOOP HIGHWAY
SR 360 INTERCHANGE

FINAL HYDRAULIC REPORT
FOR

PRICE ROAD TUNNEL SYSTEM
VOLUME II

PREPARED FOR
ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION
AND

DELEUW CATHER COMPANY
(MANAGEMENT CONSULTANT)

AUGUST, 1989

HOWARD NEEDLES TAMMEN & BERGENDOFF
ARCHITECTS ENGINEERS PLANNERS
ANCHOR CENTRE TWO, SUITE 400

PHOENIX, ARIZONA 85016



I
I
I

SECTION

I
NO.

I.

I II.

I II.

I IV.

V.

I
I
I A.

I
B.

I
I

C.

I
I

D.

I
I

E.

I
I

F.

I DIIGS/sc/7/

TABLE OF CONTENTS

TITLE

INTRODUCTION

HYDROLOGY MODEL

SYSTEM HYDRAULICS

OUTFALL ALTERNATIVES HYDRAULIC ANALYSIS

REFERENCES

EXHIBITS

APPENDICES

HEC-l Hydrology Model
HNTB - May 1989

Red Mountain Freeway Offsite Hydrology HEC-1
Model Simons, Li and Associates - April 1989

lOO-Year Flood Event, Concentration Point A
lOO-Year Flood Event, Concentration
Points B,C and D

Interim Conditions Hydrology
HNTB - November 1988

lO-Year Event HEC-l Model
50-Year Event HEC-1 Model
lOO-Year Event HEC-l Model

Outer Loop Highway SR360 Interchange
Hydrology Study
HNTB - October 1986

Part 1 Report
Part 2 Report

Outfall Alternatives Hydraulic Analysis
HNTB - July 1989

Alternative 1 HEC-2 Model
Alternative 2 HEC-2 Model
Alternative 3 HEC-3 Model

Drop structures A and B Design Calculations
HNTB - June 1987

PAGE NO.----
VOLUME I

VOLUME I

VOLUME I

VOLUME I

VOLUME I

VOLUME I

VOLUME II



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

APPENPIX A



I
I
I
I
I
I

~ I
I
I
I

~ I
~

I
~ I
I
I
I

~: I
:~

I
I

HEC-1 HYDROLOGY MODEL
UPDATED MAY 1989



THIS PROGRAM REPLACES ALL PREVIOUS VERSIOHS OF HF.C-l KNOWN AS HECI (JAN 73), HEG1GS, HEr.lDPo, AND BECIKW.

THE DEFINITIONS OF"VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH TH~ 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-r~RD WAS r~ANGED WITH REVISIONS DATED 28 SF.r 81. THE Vr.RSJON RELEASED 31JAN85
CONTAINS NEil OpnrlNS ON RL AND BA RECORDS, AND ADOS THE HL RECORD, SEE JANUARY 1985 INPIIT
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HEC-l INPUT PAGE 1

LINE ID •••• t • t 1••••••• 2•• t •• f .3. )•••••4•••••••S••••••• b••••• , .7 •••••••8. f •••••9•••••• 10

I 1 ID OUTER LOOP - ALTERNATJVES ANALYSIS HYItRAULIC HODEL
2 ID DEEP CONDUIT OUTF~L (SIPHON TUNNEL) ALTERNATIVE
3 ID l00-YR 2HlR SCS HETHOD HYDROLOGY

I 4 n 5 1 0 300
5 10 5 200

I
6 KK Z
7 KH HYDROGRAPH FOR FI.OW PASSING THRU OR OVER CONTROL STRUCTURE AT FXTr.NSJON
8 IN 15 1 0
9 In 0 0 0 0 0 0 0 0 0 0

I 10 IU 0 0 0 0 0 0 0 0 0 0
11 01 0 0 0 0 0 0 0 0 0 0
12 Ql 0 0 0 0 0 0 0 0 0 0

I 13 01 0 0 0 0 0 0 0 0 0 0
14 01 0 0 160 1M 160 11,0 1M 160 1M 160
15 01 160 160 160 1[.0 160 160 160 1/.0 1M 160

I
1[, 01 1/,0 1/,0 IbO 160 1bO IhO 160 160 1~0 160
17 01 160 1[,0 1[,0 160 160 160 160 l{'o 160 1[.0

18 01 160 160 1~0 160 160 160 160 160 160 160
19 01 160 160 160 160 160 160 160 160 160 1M

I 20 01 160 1M 160 160 160 160 160 160 160 160
21 01 160 160 160 1[.0 160 160 160 160 160 160
22 01 160 11,0 160 160 160 160 160 160 l!'o 160

I 23 01 160 160 160 160 160 160 160 160 160 160

24 01 160 11,0 160 1/10 160 160 1/10 160 160 160
25 01 160 160 160 160 160 160 160 160 160 160

I
26 01 160 160 160 1.'10 160 11,0 lilO 160 160 160
27 01 160 160 160 160 160 95 95 95 85 85
28 In 85 85 115 ~5 85 85 liS 115 35 85
29 01 85 85 85 85 85 85 85 85 85 85

I 30 01 85 B5 B5 :15 35 85 85 ij5 85 85
31 01 85 85 85 85 85 85 85 85 85 85
32 In 85 :15 85 85 85 lJ5 85 :15 85 85

I 33 01 85 85 8~ 85 85 85 85 85 85 85
34 01 85 35 85 85 85 ~5 85 ~5 lJ5 85
35 01 85 85 85 85 85 85 85 85 85 85

I
36 01 85 B5 85 85 85 85 lJ5 85 85 85
37 01 85 85 85 85 85 85 85 85 85 85
3B 01 85 35 BS GS llS !lS as 85 B5 8S
39 01 85 85 85 85 85 85 85 85 85 85

I 40 KK RZ
41 KH ROUTE HYDROGRAPH Z TO ALHA SCHOOl

I 42 RK 5200 .00103 .020 TRAP 7.4 2

43 KK A

I
44 KH HYDROGRAPH FRO~ NORTHEAST AT AUlA SCHOOL ANI! SUPERSTITION
45 IN ~ 1 0.J

46 01 0 0 0 0 0 0 0 0 0 0
47 or 0 0 0 0 0 0 0 0 0 0

I 48 01 0 0 0 0 0 0 0 0 0 0
49 01 0 0 0 0 0 0 0 0 0 0
50 01 0 0 0 0 0 0 0 0 0 0

I 31 01 0 0 0 0 0 0 0 0 0 0
52 In 0 0 0 0 0 0 0 0 0 0

I



I
HEC-l INPIlT PAGE 2

LINE ID ••••••• l ••••• (.2 •• c •••• 3••••••• 4••••••• S•• tt ••• 6•••••••7••••••• 8••••••• 9.c •••• 10

I ~3 01 0 0 0 0 0 0 0 0 0 0
54 01 0 0 0 0 0 0 0 0 0 0

55 01 0 0 0 0 0 0 0 0 0 0

I 56 01 0 0 0 0 0 0 0 0 0 1
57 01 1 1 1 1 1 ') ') 2 2 2'- '-

58 01 3 3 3 4 4 4 5 5 6 6

I
W 01 7 7 8 8 9 10 11 11 1.2 13
60 01 15 16 18 21 26 33 44 61 85 10(,
61 01 116 127 111 1:59 182 208 2:\2 ~~o 261 264
62 01 2[.1 254 24:' 233 221 208 197 19~ ??C 21l..... ,~,I

I 113 01 204 201 198 1'14 188 1110 173 165 1~j8 151
64 01 145 140 134 129 125 120 116 112 109 104
65 01 99 12 87 :J2 78 74 71 .s8 ,~5 62

I
66 01 60 58 Sb 54 52 50 49 47 46 45
67 01 44 13 12 41 40 W 38 38 ~7 37

68 01 36 35 3~ 34 34 33 33 32 37 31

I
69 01 :\1 10 30 1.9 29 28 1.8 'i.8 27 27
70 01 27 26 26 26 25 25 25 24 24 24

71 III 7.4 7.3 23 ~3 7.3 '2'2 22 22 ,)') 22-'-

72 01 21 21 21 21 21 20 20 20 20 20

I. 73 01 20 19 19 t9 19 19 19 19 t8 18
74 01 18 18 1B 18 IB 17 17 17 17 17
75 01 17 t7 16 16 16 16 15 15 14 13

I 76 III 0 0 0 0 0 0 0 0 0 0

77 KK cot110

I
78 KM COMBINE HYDROGRhPHS TO HYDROGRAF11 10 (:!WERSTITION FREEWAY CHANNEl. FLOW)
79 HC 2

80 KK RiO

I 81 KM ROUTE HYDR06RAPH 10 WEST
82 RK 2000 .0010 .020 TRAP 24 2

I
83 KK B
84 KM HYDROGRAPH FROM NORTHEAST AT LONGMORE AND SUPERSTITION
35 IN 5 1 0

I
86 01 0 0 0 0 0 0 0 0 0 0
87 01 0 0 0 0 0 0 0 0 0 0
88 lH 0 0 0 0 0 0 0 0 0 0
89 01 0 0 0 0 0 0 0 0 0 0

I 90 01 0 0 0 0 0 0 0 0 0 0
91 01 0 0 0 0 0 0 0 0 0 0
92 01 0 0 0 0 0 0 0 0 0 0

I 93 01 0 0 0 0 0 0 0 0 0 0
94 01 0 0 0 0 0 0 0 0 0 0
95 01 0 0 0 0 0 0 0 0 0 0

I
96 01 0 0 0 0 0 0 0 0 0 0
97 01 0 0 0 0 0 0 0 0 0 0

98 01 0 0 0 0 1 1 1 1 1 1
99 01 1 1 1 1 1 1 1 2 2 ')

'-

I 100 01 2 2 3 4 5 7 10 14 19 24
101 01 31 11 54 72 96 122 147 167 lfJO 186
102 01 1M 180 171. 161 149 137 16~i 158 143 179

1 103 01 Pl 115 109 103 97 ?t H5 78 72 66
104 01 60 55 50 46 42 38 34 31 28 ')C

L.J

I
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HEC-l INPUT PAGE 3

LINE IDf •••••• l •••.••• 2•••••••3••••••• 4•••••••5•••• , •• 6•••••••7•••••••8•••••••9•••••• 10

I 105 01 ?3 ?1 19 17 15 14 1.3 12 11 10

106 01 9 9 8 8 7 7 7 6 6 6

107 01 6 6 6 C" 5 5 5 C" 5 C"
oj .J .J

I 108 01 5 5 4 4 4 4 4 4 4 4
109 01 4 4 4 4 4 4 4 3 3 3
110 01 3 3 3 3 3 3 3 3 3 3

I
111 01 3 3 3 3 3 :3 3 3 3 3
112 01 3 3 3 3 3 3 3 2 ') 2..
1t3 01 ') 2 2 2 2 ') 2 2 2 2.. ..
114 III 2 2 2 2 ') 2 2 2 2 2..

I 115 01 2 2 2 ') 2 2 1 1 1 1..
116 III 0 0 0 0 0 0 0 0 0 0

I
1t7 KK COM20
118 Kli COMBINE HYDROGR~PHS TO HYDROGRAPH 20 (SUPERSTITION FREEWAY CHANNEL FLOW)
119 IIC 2

I 120 KK R?O
121 Kli ROUTE HYDROGRAPH 20 WEST
122 RK 3200 .0008 .020 TRAP 24 2

I 17.3 KK C
124 Kit HYDROGRAPH FROM NORTHEAST AT nOflSON AND SUPERSTITION

I
1~ IN C" 1 0.J

126 III 0 0 0 0 0 0 0 0 0 0
127 01 0 0 0 0 0 0 0 0 0 0
12B III 0 0 0 0 0 0 0 0 0 0

I 129 IH 0 0 0 0 0 0 0 0 0 0

130 IH 0 0 0 0 0 0 0 0 0 0
131 01 0 0 0 0 0 0 0 0 0 0

I 132 01 0 0 0 0 0 0 0 0 0 0
133 01 0 0 0 0 0 0 0 0 0 0
13-1 IU 0 0 0 0 0 0 0 0 0 0

I 135 or 0 0 0 0 0 0 0 0 0 0
136 01 0 0 0 0 0 0 0 0 0 0
137 III 0 0 0 0 0 0 0 0 1 1

I
138 III 1 1 1 1 1 1 1 1 2 2

139 01 2 2 2 2 3 :3 3 3 4 4

140 III 5 5 6 8 10 14 20 28 38 49
141 or 64 31 104 131 165 203 2.')0 313 360 395

I 142 01 414 419 412 396 374 348 321 29~ 269 24(,

143 01 248 2.~0 245 2:31 216 203 1'70 177 164 lC"').J ..

H4 01 141 130 120 111 102 94 87 80 74 68

I
145 Ql .'13 58 S4 19 16 12 :w 36 34 31
146 III 29 27 2~ 23 21 19 18 16 15 14
147 01 13 12 1.2 11 11 10 to 9 9 9

I
148 01 9 9 8 8 8 8 8 7 7 7

149 01 7 7 7 7 7 6 6 6 6 6
150 01 6 6 6 6 6 6 6 5 5 5
151 01 C" C" C" 5 C" 5 5 5 5 C"

.J .J .J .J .J

I 152 III 5 5 C" 5 C" 4 4 4 4 4.J .J

1~ III 4 4 4 4 4 4 4 4 4 4
154 01 4 4 4 4 4 4 4 4 4 4

I
155 In 4 4 3 3 3 3 3 3 3 2
156 01 0 0 0 0 0 0 0 0 0 0

I



I
HEC-l INPUT PAGE 4

LINE ID ••••••• 1•••••••2•••••••3••••••• 4•••••••5••••••• 6•••• •••7••••••• ~ ••• (, •• 9•••••• 10

I 157 KK C01i30
158 KM COMBINE HYDR06RArHS TO HYDROGRAPH 30 (SUPERSTITION FRE~AY CHANNEL FLOW)

I 1~9 Be .,
L

160 KK R30

I
161 KM ROUTE HYDROGRAPH 30 WEST
162 RK 1600 .0005 .020 TRAP 24 2

1.)3 KK D

I 164 KM SURFACE HYDROGRAPH FROM E~ST AT ~OUTHERN AWD THE TEMPE CANAL
1.SS IN <" 1 0.J

166 lU 0 0 0 0 0 0 0 0 0 0

I 1,S7 01 0 0 0 0 0 0 0 0 0 0

168 01 0 0 0 0 0 0 0 0 0 0
169 01 0 0 0 0 0 0 0 0 0 0

I
170 or 0 0 0 0 0 0 0 0 0 0
171 or 0 0 0 0 0 0 0 0 0 0

In In 0 0 0 0 0 0 0 0 0 0

173 01 0 0 0 0 0 0 0 0 0 0

I 174- 01 0 0 0 0 0 0 0 0 0 0

175 01 0 0 0 0 0 0 0 0 0 0
176 01 0 0 0 0 0 0 0 0 0 0

I In aI 0 0 0 0 0 0 1 1 1 1

178 In 1 1 1 1 1 2 2 2 2 2

179 01 3 3 3 3 4 4 5 <" 5 6.J

I
180 01 7 8 10 13 17 2S 3/. 51 70 93
Inl or 124 163 207 255 309 370 430 482 5t8 537
182 01 538 525 51J 558 647 679 656 617 576 53(,

183 01 508 179 450 4n 394 372 356 339 3~0 300

I 184 01 280 260 240 222 205 190 175 162 150 Dr.

185 01 128 H8 110 102 ?4 37 nl 76 71 66
186 01 62 58 54 50 46 42 39 37 34 33

I 187 01 11 10 28 27 7.6 25 7.4 24 23 22
188 01 22 21 20 20 19 19 19 18 18 17

189 01 17 17 16 16 16 t6 15 15 t5 15

I
190 01 14 14 1~ 14 14 14 13 13 13 13
191 01 t3 13 12 12 t2 12 t2 t2 L2 11

192 01 11 11 11 11 11 11 11 11 10 10
193 01 10 to 10 10 10 to 10 10 to 10

I 194 01 9 9 9 9 9 9 9 9 9 9

195 01 9 9 8 8 8 8 8 7 7 7

196 01 0 0 0 0 0 0 0 0 0 0

I 197 KK E
198 Ktt PIPE FL.OW HYDROGRAPH FROM EAST AT SOUTHERN AND TEMPE CAHAL
199 IN <" 1 0

I
.J

200 01 0 0 0 0 0 0 0 0 0 0

201 01 0 0 0 0 0 0 0 0 0 0
202 01 0 0 0 0 0 0 0 0 0 0

I 203 or 0 0 0 0 0 0 0 0 0 0
204 OJ 0 0 0 0 0 0 0 0 0 0
205 or 0 0 0 0 0 0 0 0 0 0

I 206 or 0 0 0 0 0 0 0 0 0 0
207 01 0 0 0 0 0 0 0 0 0 0

I



I
HFC-1 INPUT PAGE :=;

UNE ID ......... 1••••••• 2•••••••3. +••••• 4•• t ••••5••••••• 0........... 7......... 8....... t 9•••• t .10

I 208 01 0 0 0 0 0 0 0 0 0 0
209 01 0 0 0 0 0 0 0 0 0 0
210 01 0 0 0 0 0 0 0 1 1 1

I 211 01 1 1 2 2 2 2 3 3 3 4
212 01 4 0:- 5 6 6 7 7 8 9 10.J

213 or U 12 13 t4 t5 t7 18 20 '1'1 24<.<.

I
214 01 26 29 33 38 45 57 75 88 119 130

2t5 01 130 130 130 no 130 no no 130 130 130
216 01 130 130 130 130 130 130 130 130 130 130
217 or 130 130 130 130 130 no 130 130 130 130

I 218 01 130 130 130 130 130 130 130 130 130 DO
2t9 01 130 no 130 130 no 130 no no no 130
220 01 130 130 130 130 130 1:>9 127 124 122 119

I 221 01 117 It5 113 111 110 108 107 105 104 103

222 01 101 100 9S' 98 97 9b 95 94 93 92
223 01 91 90 89 H8 87 n7 fl6 n5 84 83

I
224 01 83 82 81 81 80 79 79 78 78 77
225 111 77 76 75 75 74 74 74 73 73 72

226 or 72 71 71 71 70 70 70 69 69 68
227 OI .s8 .s8 67 67 67 1-,6 66 66 65 65

I 228 01 65 64 64 64 63 63 63 63 6'2 62
229 01 62 61 61 61 60 he 59 sa ~7 56
230 01 0 0 0 0 0 0 0 0 0 0

I 231 KK COli40
232 tlli COMBINE HYDROGRAPHS TO HYDROGRAPH 40 (FLOW IN DITCH NEXT TO TEMPE CANAl.>

I
213 HC 2

234 KK R40
235 KM ROUTE HYDROfiRAPH 40 SOUTH

I 236 Rl( 2500 .0005 .020 TRAP 10 4

237 KK F

I 238 KH LOCAL RUNOFF HYnROGRAPH AT SUPERSTITION AND THE TEHPE CAHAL
239 IN 5 1 0
240 01 0 0 0 0 0 0 0 0 0 0

I
241 01 0 0 0 0 0 0 0 0 0 0

242 or 0 0 0 0 0 0 0 0 0 0
243 01 0 0 0 0 0 0 0 0 0 0
244 01 0 0 0 0 0 0 0 0 0 0

I 245 01 0 0 0 0 0 0 0 0 0 0
246 01 0 0 0 0 0 0 0 0 0 0
247 01 0 0 0 0 0 0 0 0 0 0

I
24B 01 0 0 0 0 0 0 0 0 0 0
249 01 0 0 0 0 0 0 0 0 0 0

250 01 0 0 0 0 0 0 0 0 0 0

I
2S1 01 0 0 0 0 0 0 0 0 0 0

252 01 0 0 0 0 0 0 0 0 0 0
253 01 0 0 0 0 0 0 0 0 0 0
254 01 1 1 1 1 2 3 5 7 10 13

I 255 01 16 20 7.2 23 24 ~4 24 7.2 ~1 19
256 01 17 15 13 11 10 28 44 39 35 31
'10:-~ 01 7.B '10:- n n t9 17 t6 t5 t4 13<.J/ f • .J

I 258 01 12 11 10 10 9 9 8 8 7 7
259 01 7 6 6 6 6 5 0:- S 0:- 0:-

J J J

I



I
HEC-l INPUT PAGE 6

LIHE ID •••• +• ,1 •• t •••• 2•••• t •• 3••• t ••• ~ •••••••5••••••• 6••••• J .7. + ) •••• 8. , •••••9•••• •• 10

I 260 III 5 5 4 4 4 4 4 4 4 4

261 IH 4 4 4 4 4 3 3 3 3 3
262 or 3 3 3 3 3 3 3 3 3 3

I 263 01 3 3 3 3 2 ') 2 ') 2 2.:. <-

264 III ') 2 2 ') 2 2 2 2 ') 2.:. .. ..
~65 OI 2 2 2 ') 2 2 2 2 2 2L

2b6 III ') 2 2 ') 2 2 2 2 2 2

I
L L

267 01 2 2 2 ') 2 ~
') ') 2 1.. L L

268 In 1 1 1 1 1 1 1 1 1 1

269 01 1 1 1 1 1 1 1 1 1 0

I 270 III 0 0 0 0 0 0 0 0 0 0

271 KK COli50

I 272 KH COMBINE HYDROGRAPHS TO HVDROGRAPH 50 (FLOW IN HESA DRAIN/SUPERSTITION
273 KH FREEW~Y CHANNEL WHERE rT PASSES UNDER THt ~JPERSTITION FREEWAY)
274 He 3

I 275 KK R50
276 KH ROUTE SUPERSTITION HYDROGRAPH TO INTERCHAHf,[
277 RK ~500 .0005 .020 TRr'If' 10 4

I 278 KK I
279 KH CARRIAGE Lilt-!E DETENTION BASIN INFLOW

I
280 m 15 1 0
281 III 0 0 0 0 0 0 0 0 0 0
'),,') 01 0 0 0 0 0 0 0 0 0 0
;.o~

I
283 III 0 0 0 0 0 0 0 0 0 0
234 III 0 0 0 0 0 0 0 0 0 0
285 III 0 0 0 0 0 0 0 0 0 S1

236 01 165 291 346 325 261 119 172 1t6 96 77

I 287 III 63 cc 49 46 4~ 44 44 44 76 1co::
JJ JJ

288 01 239 287 301 296 2l!3 2.~5 217 229 212 196
289 III 181 168 15~ 144 lY. 125 117 lOS' 103 96

I
290 III 91 :16 81 77 74 70 1,7 M .s1 58
291 III 54 51 411 46 43 40 38 36 34 32
292 01 31 11 30 30 30 'i.9 29 29 29 29

I
293 III 29 29 29 29 29 28 28 28 28 28
214 Ql 28 'i.8 28 J.8 ?8 27 7.7 27 27 27

295 III 27 27 27 27 27 26 26 26 26 26

296 01 26 ?6 ?6 26 ?' 26 I.S 25 ')c 25_0 '.J

I 297 01 25 25 ')c 25 25 25 25 2~ 24 2~LJ

298 01 1.4 24 24 24 24 24 1.4 24 1.3 23
299 III 23 23 ?1 23 23 23 23 23 23 23

~"

I
300 01 22 'j,) 22 ,)') 22 22 22 22 ')') 22I'.i- .'.:l.. .:.<-

301 III 22 22 21 21 21 21 21 21 21 21
302 01 21 21 21 11 21 20 20 20 20 20

I
303 or 20 20 20 20 20 20 20 20 20 19
304 01 19 19 19 19 19 19 19 19 19 19
305 or 19 19 19 19 19 18 18 18 18 18
306 01 18 18 18 18 18 18 18 18 18 18

'I 307 III 18 18 17 17 17 17 17 17 17 17
308 01 17 17 17 17 17 17 17 17 17 17
309 III 16 16 1{, 16 16 16 16 16 16 16

I
310 III 16 16 16 16 16 16 16 16 16 15
311 01 0 0 0 0 0 0 0 0 0 0

I



I
HEC-1 INPIlT PAGE 7

LINE ID •• , , •, .1 ••••• , ,2 •• , f ••• 3••••••• 4•• , ••••5•••••••6••••• , .7" •••• t' B••• , , ( .9 •••••• lO

I 312 KK !>O

313 KH CARRIAGE LANE DETFNTIOH BASIN

I 314 f<S 1
315 SA 0.14 0,23 0.48 0.82 1.31 1.14 3.30 4.90 5.69 6.25

316 SA 6.95 10,09 11,29 13.74 15,35 17.05

I
317 SE 1170 1171 1172 1173 1174 1175 1176 1177 1180 1182
318 SF: 1184 1185 1186 1183 1190 1172
319 SIl 0 30 30 400
320 SE 1170 1175 1191 1192

I 321 KK CHAGIL
322 KH HYDROGRAPH FROM CHANDl ER AND GII.BERT

I 3~3 IN 15 1 0
324 BA ,01
3'J'" III ° 0 0 0 0 0 0 0 ° 0
~.J

I
326 01 0 0 0 0 0 0 0 0 0 0

327 III 0 ° 0 0 0 0 0 0 0 0

328 01 0 0 0 0 0 0 0 0 0 0

329 01 0 0 0 0 0 0 0 0 0 0

I 330 01 0 0 200 200 200 200 200 200 200 200
331 III 200 200 200 200 200 200 200 200 200 200
332 01 200 200 200 200 200 200 200 200 200 200

I 333 01 200 200 200 200 200 200 200 200 200 200
334 01 200 200 200 200 200 200 200 ::!oo 200 200
335 01 200 200 200 200 200 200 200 200 200 200

I
336 IH 200 200 200 ~oo 200 200 200 200 200 200
337 or 200 200 200 200 200 200 200 200 200 200

338 01 200 200 200 200 200 200 200 200 200 200

339 III 200 200 200 200 200 200 200 200 200 200

I 340 01 200 200 200 200 200 200 200 200 200 200

341 llr 200 200 200 200 200 200 200 200 200 200

342 01 200 200 200 200 200 200 200 200 200 200

I 343 01 200 200 200 200 200 200 200 200 200 200

314 Ql 200 200 200 . 200 ~o 200 0 0 0 0

345 01 0 0 0 0 0 0 0 0 0 0

I
316 01 0 0 0 0 0 0 0 0 0 0
347 01 0 0 0 0 0 0 0 0 0 0

348 or 0 0 0 0 0 0 0 0 0 0
349 01 0 0 0 0 0 0 0 0 0 0

I 350 01 0 0 0 0 0 0 0 0 0 0

351 01 0 0 0 0 0 0 0 0 0 0
352 01 0 0 0 0 0 0 0 0 0 0

I
353 01 0 0 0 0 0 0 0 0 0 0

354 III 0 0 0 0 0 0 0 0 0 0

355 or 0 0 0 0 0 0 0 0 0 0

I 3~6 KK CAROIJT
357 He 2

I
I
I
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HEC-1 INPUT PAGE 8

UNE 10••.•••• 1•••••••2••••.••3•••• t •• 4........ 5••••. t .6 ••• t •••7•••••••8•••••.•9••••.. 10

I 358 KK R60
359 KM ROUTE CARRIAGE LANE OUTFLOW (HYDkOGRAPH 1) TO SOUTH OF GUAMllIPE

I 360 RK 1950 .00040 .020 eIRC 7.0

361 KK J

I
362 KM PIPE flOW HYDROGRAPH SOUTH OF GUADALUPE
363 IN t5 1 0
364 or 0 0 0 0 0 0 0 0 0 0

365 01 0 0 0 0 0 0 0 0 0 0

I 366 01 0 0 0 0 0 0 0 0 0 0

367 01 0 0 0 0 0 0 0 0 0 0

368 lU 0 0 1 '1 3 4 6 11 28 40...

I 369 01 10 40 40 10 40 40 40 7 0 0

370 01 0 0 0 0 0 0 0 0 0 0

371 01 0 0 0 0 0 0 0 0 0 0

I
372 01 0 0 0 0 0 0 0 0 0 0

373 01 0 0 0 0 0 0 0 0 0 0

374 01 0 0 0 0 0 0 0 0 0 0

375 Ul 0 0 0 0 0 0 0 0 0 0

I 376 01 0 0 0 0 0 0 0 0 0 0
377 01 0 0 0 0 0 0 0 0 0 0

378 QI 0 0 0 0 0 0 0 0 0 0

I 379 01 0 0 0 0 0 0 0 0 0 0

380 01 0 0 0 0 0 0 0 0 0 0

381 01 0 0 0 0 0 0 0 0 0 0

I
382 01 0 0 0 0 0 0 0 0 0 0

383 01 0 0 0 0 0 0 0 0 0 0

384 OJ 0 0 0 0 0 0 0 0 0 0

385 01 0 0 0 0 0 0 0 0 0 0

I 386 01 0 0 0 0 0 0 0 0 0 0
387 01 0 0 0 0 0 0 0 0 0 0

388 01 0 0 0 0 0 0 0 0 0 0

I 389 01 0 0 0 0 0 0 0 0 0 0
390 01 0 0 0 0 0 0 0 0 0 0
391 01 0 0 0 0 0 0 0 0 0 0

I
392 01 0 0 0 0 0 0 0 0 0 0
393 01 0 0 0 0 0 0 0 0 0 0

394 KK Gt

I 395 KM GUA.nALUPE PUMP STATION HYDROGRAPH (ASSI~ED SAME ~s BL PS HYDROGR~rH)

396 IN " 1 0J

397 OJ 0 0 0 0 0 0 0 0 0 0

I 378 In 0 0 0 0 0 0 0 0 0 0

399 01 0 0 0 0 0 0 0 0 0 0

400 In 0 0 0 0 0 0 0 0 0 0

I
401 01 0 0 0 0 0 0 0 0 0 0

402 01 0 0 0 0 0 0 0 0 0 0
403 01 0 0 0 0 0 0 0 0 0 0
404 01 0 0 0 0 0 0 0 0 0 0

I 405 01 0 0 0 0 0 0 0 0 0 0
406 QI 0 0 0 0 0 0 0 0 0 0
407 01 0 0 0 0 0 0 0 0 0 0

I 408 01 0 0 0 0 0 0 0 0 0 0
409 01 0 1 1 1 1 1 1 1 1 1

I
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I 410 01 1 2 2 'l 2 2 3 3 4 C", .J

411 01 10 15 21 31 51 95 1~O 134 101 73
412 01 53 :W 7.7 l8 13 10 8 7 6 6

I 413 01 5 5 4 4 4 4 4 4 4 3
4\4 01 3 3 3 3 3 3 3 'l 2 'l, ,
415 01 2 'l 2 2 'l 2 2 'l 2 2, .:. ,

416 01 'l 2 2 'l 1 1 1 1 1 1

I
.:. <..

417 III 1 1 1 1 1 1 1 1 1 1
418 01 1 1 1 1 1 1 1 1 1 1

419 01 1 1 1 1 1 1 1 1 1 1

I 420 01 1 1 1 1 1 1 1 1 1 1
421 01 1 1 1 1 1 1 1 1 0 0
422 III 0 0 0 0 0 0 0 0 0 0

I 423 01 0 0 0 0 0 0 0 0 0 0
424 01 0 0 0 0 0 0 0 0 0 0
4?5 01 0 0 0 0 0 0 0 0 0 0

I
426 01 0 0 0 0 0 0 0 0 0 0

427 KK C3
428 KH COHBINE HYDROGRAPHS FOR FLOW INTO CPoRtH PIPF.

I 47.9 HC 2

430 KK COH70

I 431 KH COHBINE HYDROGRAPHS TO HYDROGRAPH 70 (PIPE FLO~ HYDROGRAPH JUST SOUTH
432 KH OF GUADALUPE)
433 HC 2

I 434 KK R70
435 KH ROUTE TO NORTH OF GUADALUPE
436 RK 100 .OOO~Q .020 CIRC 9.0

I 437 KK K
438 KH OUTFLOW HYDROGRAPH FROM DO[~ON RANCH LAKE

I
439 IN t5 1 0
440 01 0 0 0 0 0 0 0 0 0 0

441 III 0 0 0 0 0 0 0 0 0 0

I
442 01 0 0 0 0 0 0 0 0 0 0
443 I:II 0 0 0 0 0 0 0 0 0 0
444 01 0 0 0 0 0 0 0 0 0 0
445 01 0 1 3 5 7 11 14 t8 7.2 26

I 446 01 29 32 34 36 38 40 42 43 44 46
447 01 47 48 48 49 49 30 50 ~1 :i1 51
448 01 52 C"? C"? 52 52 52 53 53 53 53.J~ .J~

I H9 01 13 :>"3 33 ::i3 53 53 13 53 13 53
450 01 53 53 53 52 52 52 52 52 C"? 52J~

451 01 "'l 11 51 ::il 11 11 :)0 ~o 10 50.J,

I
452 01 50 49 49 49 49 49 49 48 48 48
453 01 48 18 47 47 47 47 47 46 "6 46
454 01 46 46 4) 45 4~ 45 45 45 44 4~

455 01 44 44 44 13 43 43 43 43 43 42

I 4C"1 01 42 42 42 42 42 41 41 41 41 41
.JO

417 01 41 40 40 40 40 40 40 ,W 39 39
4C"(\ 01 39 39 39 39 39 38 38 38 38 38.Ju

I
4W IH 18 38 38 38 37 37 37 17 37 37
460 01 37 37 3(, 36 36 36 36 36 36 36

I
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LINE III t • t •••• 1•••••••2. t •••• t 3••••••• 4••••••• 5•••••••6••• t •••7••••• ((r: ••...•• Cf •••••• 10

I 4bl 01 16 :55 15 15 35 35 35 35 35 35
462 01 3~ 34 34 34 34 34 3~ 34 34 34
463 or 33 33 33 33 33 13 13 13 33 32

I 464 01 32 32 3? 32 32 32 32 32 32 31
465 01 :H :n 31 31 :H 11 :11 :11 11 31
466 OI 30 30 30 30 30 30 30 30 30 30

I
467 or 1.9 29 29 J.9 1.9 7.9 29 1.9 29 29
468 In 29 28 2r. 28 28 28 28 28 28 28
469 01 J.8 28 28 27 ')] 27 27 27 27 27
470 01 0 0 0 0 0 0 0 0 0 0

I 471 KK emus
472 Kt! COMBINE HYDROGRAPHS 10 HYDROGRAPH 75 (PIPE FLOW HYDROGRAPH .lJST "UIRTH OF

I 473 Kt! GUADALUPE)
474 He 2

I
475 KK R75
476 Kt! ROUTE TOWARDS SUPERSTITION INTERCHANGE
477 RK 5200 .000/10 .020 CIRC 9.0

I 478 KK L
479 Kt! HYDROfiRAPH FROt! STRIP ADJACENT TO OUTER LOOP FROM 6UAntlLUPE TO SI.IPERST.
430 IN 15 1 0

I 481 01 0 0 0 0 0 0 0 0 0 0
482 01 0 0 0 0 0 0 0 0 0 0
483 In 0 0 0 0 0 0 0 0 0 0

I
484 01 0 0 0 0 0 0 0 0 0 0

485 01 0 0 0 0 1 1 2 4 15 53
486 or 107 HO 77 46 7.9 19 14 10 8 7
487 01 6 5 4 4 4 3 3 3 3 3

I 488 01 2 '1 '1 2 '1 2 2 2 2 2.. .. ..
489 01 2 1 1 1 1 1 1 1 1 1
490 01 1 1 1 1 1 1 1 1 0 0

I 491 01 0 0 0 0 0 0 0 0 0 0
492 111 0 0 0 0 0 0 0 0 0 0
493 or 0 0 0 0 0 0 0 0 0 0

I
494 In 0 0 0 0 0 0 0 0 0 0
495 01 0 0 0 0 0 0 0 0 0 0
496 or 0 0 0 0 0 0 0 0 0 0
497 01 0 0 0 0 0 0 0 0 0 0

I 498 01 0 0 0 0 0 0 0 0 0 0
499 In 0 0 0 0 0 0 0 0 o . 0

500 01 0 0 0 0 0 0 0 0 0 0

I
501 01 0 0 0 0 0 0 0 0 0 0
502 01 0 0 0 0 0 0 0 0 0 0
503 01 0 0 0 0 0 0 0 0 0 0

I
504 01 0 0 0 0 0 0 0 0 0 0
505 01 0 0 0 0 0 0 0 0 0 0
506 01 0 0 0 0 0 0 0 0 0 0
507 01 0 0 0 0 0 0 0 0 0 0

I SOB Ql 0 0 0 0 0 0 0 0 0 0
509 01 0 0 0 0 0 0 0 0 0 0
510 01 0 0 0 0 0 0 0 0 0 0

I
I
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I

LINE 10••••••• 1••. ttt .2 •••• t •• 3., t" •• 4••• '+) .5 •• t •••• 6•••••••7•••••••8•..•• ).9 •••••• 10

I Sl1 KK BL
512 KM BASELINE PUMP STATION HYDROGRAPH

I 513 IN c 1 0~I

514 01 0 0 0 0 0 0 0 0 0 0

5t5 01 0 0 0 0 0 0 0 0 0 0

I
516 01 0 0 0 0 0 0 0 0 0 0

517 01 0 0 0 0 0 0 0 0 0 0

518 OI 0 0 0 0 0 0 0 0 0 0

5t9 III 0 0 0 0 0 0 0 0 0 0

I 520 OI 0 0 0 0 0 0 0 0 0 0

521 01 0 0 0 0 0 0 0 0 0 0

522 IH 0 0 0 0 0 0 0 0 0 0

I 523 III 0 0 0 0 0 0 0 0 0 0

524 01 0 0 0 0 0 0 0 0 0 0
525 tJI 0 0 0 0 0 0 0 0 0 0

I
52b 01 0 1 1 1 1 1 1 1 1 1
527 01 1 2 2 2 2 'I 3 3 4 c-

o. -J

528 01 10 15 21 31 51 95 140 134 101 73

529 III 53 39 27 18 13 to 8 7 6 6

I 530 01 5 5 4 4 4 4 4 4 4 3

531 01 3 3 3 3 3 3 3 'I 'I 2t. t.

532 01 2 'I 2 2 'I 2 2 2 'I 2
o. t. t.

I 533 01 2 2 2 'I 1 1 1 1 1 1t.

534 IH 1 1 1 1 1 1 1 1 1 1

535 In 1 1 1 1 1 1 1 1 1 1

I
536 01 1 1 1 1 1 1 1 1 1 1
537 QI 1 1 1 1 1 1 1 1 1 1
538 01 1 1 1 1 1 1 1 1 0 0
539 01 0 0 0 0 0 0 0 0 0 0

I 540 01 0 0 0 0 0 0 0 0 0 0
541 III 0 0 0 0 0 0 0 0 0 0
542 01 0 0 0 0 0 0 0 0 0 0

I 543 al 0 0 0 0 0 0 0 0 0 0

544 KK C4

I
545 KM DJHBINE HYDROGRAPHS
546 HC 2

547 KK C5

I 548 KM COHFINE HYDROGR~rHS

519 HC 2

I
550 KK RBO
551 KM ROUTf TO SUPERSTITION INTERCHANGE
552 RK 2800 .00060 .020 eIRC 9.0

I 553 KK PR
554 KM PRICE ROAn PUMP STATION HYDROGRAPH
5')5 IN 5 1 0

I 556 01 0 0 0 0 0 0 0 0 0 0
557 III 0 0 0 0 0 0 0 0 0 0

558 OI 0 0 0 0 0 0 0 0 0 0

I 559 01 0 0 0 0 0 0 0 0 0 0

560 OI 0 0 0 0 0 0 0 0 0 0

I



I
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LINE ID .•.•••• 1•.••.••2•••••••3••.• + •• 4.•••••• 5•••••.•6•••••••7••••• f .8 ••••••• 9••• f' .10

I 561 01 0 0 0 0 0 0 0 0 0 0

562 01 0 0 0 0 0 0 0 0 0 0

563 01 0 0 0 0 0 0 0 0 0 0

I 564 IU 0 0 0 0 0 0 0 0 0 0

565 IH 0 0 0 0 0 0 0 0 0 0

566 01 0 0 0 0 0 0 0 0 0 0

I
567 01 0 0 0 0 0 0 0 0 0 0

568 or 0 0 0 0 0 0 0 0 0 0

569 QI 0 1 1 1 1 1 1 2 2 3
570 01 5 8 12 19 32 62 97 102 84 62

I 571 IH ~6 15 ')c 17 12 9 7 6 c c
t.J J J

572 01 4 4 4 3 3 3 3 3 3 3
573 111 3 ') 2 2 2 2 2 2 '1 2L L

I
574 or 2 '1 2 2 1 1 1 1 1 1

L

575 or 1 1 1 1 1 1 1 1 1 1

576 or 1 1 1 1 1 1 1 1 1 1

I
577 Ilr 1 1 1 1 1 1 1 1 1 1

578 01 1 1 1 1 1 1 1 0 0 0

579 01 0 0 0 0 0 0 0 0 0 0

580 IH 0 0 0 0 0 0 0 0 0 0

I 581 or 0 0 0 0 0 0 0 0 0 0

582 or 0 0 0 0 0 0 0 0 0 0

5fl3 01 0 0 0 0 0 0 0 0 0 0

I 584 01 0 0 0 0 0 0 0 0 0 0

585 01 0 0 0 0 0 0 0 0 0 0

I
586 KK SR
587 KM RAMP DRAINAGE FROM THf EAST
588 rN 5 1 0
589 01 0 0 0 0 0 0 0 0 0 0

I 590 In 0 0 0 0 0 0 0 0 0 0

591 01 0 0 0 0 0 0 0 0 0 0

592 01 0 0 0 0 0 0 0 0 0 0

I 593 01 0 0 0 0 0 0 0 0 0 0

594 01 0 0 0 0 0 0 0 0 0 0

595 01 0 0 0 0 0 0 0 0 0 0

I
596 01 0 0 0 0 0 0 0 0 0 0

597 01 0 0 0 0 0 0 0 0 0 0

598 01 0 0 0 0 0 0 0 0 0 0

599 or 0 0 0 0 0 0 0 0 0 0

I 600 01 0 0 0 0 0 0 0 0 0 0

601 01 0 0 0 0 0 0 0 0 0 0
602 01 0 0 0 0 0 0 0 0 0 1

I
603 01 '1 3 4 5 9 17 25 23 17 12L

604 01 9 6 4 3 '1 1 1 1 1 1L

60S 01 0 0 0 0 0 0 0 0 0 0

I
606 01 0 0 0 0 0 0 0 0 0 0

607 01 0 0 0 0 0 0 0 0 0 0

608 01 0 0 0 0 0 0 0 0 0 0

609 01 0 0 0 0 0 0 0 0 0 0

I ,S10 or 0 0 0 0 0 0 0 0 0 0

611 or 0 0 0 0 0 0 0 0 0 0
612 01 0 0 0 0 0 0 0 0 0 0

I 613 or 0 0 0 0 0 0 0 0 0 0
614 111 0 0 0 0 0 0 0 0 0 0

I
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I 615 In 0 0 0 0 0 0 0 0 0 0
616 In 0 0 0 0 0 0 0 0 0 0
617 01 0 0 0 0 0 0 0 0 0 0

I 618 01 0 0 0 0 0 0 0 0 0 0

619 KK C6

I
620 KH HYDROGRAPHS REPRESENTING FLOW INTO CARlN PIPE NEAR OR ~l DROPSHAF1
621 HC 2

622 KK CmH01

I 623 KH COHBINE HYIiROGRAPHS TO IiROPSHAFT I.fO. 6 INFLOW
624 IIC 2

I
6?C: KK CGHT01~.J

626 KH COHBINE HYDROGRAPHS TO HYDROGRAPH 1 (iNFLOW HYDROGRAPH 10 TUNNEL)
627 HC 2

I 629 KK ROUTf1
629 KH ROUTE TUNNEL FLOW TO MANHATTON
630 RK 1900 .000!17 .0'20 CIRC 18

I 631 KK HHf'S
632 KH MANHATTON PUHP STATION HYDROGRAPH

I
,S33 IN c: 1 0.J

634 01 0 0 0 0 0 0 0 0 0 0
635 01 0 0 0 0 0 0 0 0 0 0

636 01 0 0 0 0 0 0 0 0 0 0

I .)37 01 0 0 0 0 0 0 0 0 0 0

639 01 0 0 0 0 0 0 0 0 0 0

639 01 0 0 0 0 0 0 0 0 0 0

I 640 01 0 0 0 0 0 0 0 0 0 0

641 01 0 0 0 0 0 0 0 0 0 0

642 01 0 0 0 0 0 0 0 0 0 0

I
643 01 0 0 0 0 0 0 0 0 0 0
644 01 0 0 0 0 0 0 0 0 0 0
645 01 0 0 0 0 0 0 0 0 0 0

I
646 01 0 0 0 0 0 0 0 0 0 0

647 In 0 0 0 0 0 1 1 1 1 2

648 01 3 6 9 14 2~ 49 78 84 69 51
649 QI 19 1.9 21 14 10 7 6 5 4 4

I 650 01 3 3 3 3 3 3 3 2 '1 2<.

6~1 III 2 2 2 2 2 2 2 2 2 1
652 01 1 1 1 1 1 1 1 1 1 1

I
653 01 1 1 1 1 1 1 1 1 1 1
654 III 1 1 1 1 1 1 1 1 1 1
655 III 1 1 1 1 1 1 0 0 0 0
656 III 0 0 0 0 0 0 0 0 0 0

I 6~7 III 0 0 0 0 0 0 0 0 0 0

658 III 0 0 0 0 0 0 0 0 0 0

659 01 0 0 0 0 0 0 0 0 0 0

I 660 01 0 0 0 0 0 0 0 0 0 0
661 01 0 0 0 0 0 0 0 0 0 0
662 01 0 0 0 0 0 0 0 0 0 0

I
663 01 0 0 0 0 0 0 0 0 0 0

I
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I 6M KK M
665 KM BOYI.E STATION 4 HYDROGRAPH AT MANHATTON

I
.)66 IN r: 1 0J

667 01 0 0 0 0 0 0 0 0 0 0

668 or 0 0 0 0 0 0 0 0 0 0

I
669 01 0 0 0 0 0 0 0 0 0 0

670 01 0 0 0 0 0 0 0 0 0 0

671 01 0 0 0 0 0 0 0 0 0 0

672 01 0 0 0 0 0 0 0 0 0 0

I 673 01 0 0 0 0 0 0 0 0 0 0

674 III 0 0 0 0 0 0 0 0 0 0

675 01 0 0 0 0 0 0 0 0 0 0

I 676 01 0 0 0 0 0 0 0 0 0 0

677 01 0 0 0 0 0 0 0 0 0 0
678 111 0 0 0 0 0 0 0 0 0 0

I
679 or 0 0 0 0 0 0 0 0 0 0

630 01 1 1 1 1 1 2 2 2 'J 3<.

681 111 3 4 6 9 13 22 3S 52 74 98

682 01 122 111 153 159 157 no 138 124 HO 96

I 683 01 8~ 73 63 55 48 43 38 33 30 27

684 01 24 '1? 20 18 17 15 \4 \3 12 12
(.~

685 111 11 10 10 9 9 8 8 8 7 7

I 636 01 7 7 6 6 6 6 6 6 r: r:
J J

687 01 5 5 5 5 5 r: 5 r: 4 4J J

688 111 4 4 4 4 4 4 4 4 4 4

I
689 or 4 4 4 3 3 3 3 3 3 3

690 01 3 3 3 3 3 3 3 3 3 3

691 01 3 3 3 3 3 3 '1 2 2 2<.

692 III 2 2 2 2 2 2 2 '1 2 2<.

I 693 111 2 '1 'I 2 2 2 2 2 2 2<. <.

694 I.lI 2 2 2 2 2 2 2 2 2 2

695 01 2 2 2 2 2 2 2 2 2 2

I
696 01 2 2 1 1 1 1 1 1 1 0

697 111 0 0 0 0 0 0 0 0 0 0

I
698 KK 55
699 KM COMBINE TO DROPSHAFT FlOWS
700 HC 2

I 701 KK COMT02
702 KM COMBINE HYDROGRAPHS TO HYDROGRAPH 2 (TUNNEL HYDROGRAPH DOWNSTREAM OF
703 KM DROP SHAFT 5)

I 704 HC 2

705 KK ROUTE2

I
706 KM ROUTE TUNNEL FLOW TO GENEVA
707 RK 2300 .OOO.~7 .020 CIRC 18

708 KK N

I 709 KM BOYLE STATION 13 HYDROGRAPH AT GENEVA
710 IN r: 1 0J

711 111 0 0 0 0 0 0 0 0 0 0

I 712 01 0 0 0 0 0 0 0 0 0 0

713 01 0 0 0 0 0 0 0 0 0 0

I
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I 7t4 01 0 0 0 0 0 0 0 0 0 0

715 01 0 0 0 0 0 0 0 0 0 0

716 01 0 0 0 0 0 0 0 0 0 0

I 717 01 0 0 0 0 0 0 0 0 0 0
718 or 0 0 0 0 0 0 0 0 0 0
719 QI 0 0 0 0 0 0 0 0 0 0

I
no 01 0 0 0 0 0 0 0 0 0 0
721 or 0 0 0 0 0 0 0 0 0 0
7'l? 111 0 0 0 0 0 0 0 0 0 0
L~

723 01 0 0 0 0 0 0 0 1 1 1

I 724 111 1 1 1 '1 '1 2 3 3 3 4L L

725 01 r 6 B 12 18 29 46 70 103 140
,J

726 01 177 200 210 211 203 189 17'2 1~3 U1 113

I
727 01 97 84 73 64 56 49 43 39 35 31

728 01 :->8 ')C 23 n ~o \8 \7 \6 15 14
i.,J

729 lU 13 13 12 11 11 10 10 9 9 9

I
710 01 9 8 8 8 8 7 7 7 7 7

731 01 7 7 6 6 6 6 6 6 6 6

732 01 6 5 5 r 5 r r: 5 r: r:
,J ,J ,J .J .J

733 01 C 5 5 4 4 4 4 4 4 4
.J

I 734 01 4 4 4 4 4 1 4 4 4 4
735 01 3 3 3 3 3 3 3 3 3 3

736 01 3 3 3 3 3 3 3 3 3 3

I
737 01 3 3 3 3 3 3 3 3 3 3
738 01 3 3 3 '1 2 2 2 2 2 2L

739 01 2 '1 '1 2 2 '1 2 2 2 2
L L L

I
740 01 2 2 2 2 2 1 1 1 1 1

741 01 0 0 0 0 0 0 0 0 0 0

742 KK PSC

I 743 KM OUTFLOW HYDROGR~PH FROM SOUTHERN AVE PUMP STATION - OCT 86 BOYLE REPORT
744 IN 5 1 0
745 or 0 0 0 0 0 0 0 0 0 0

I
746 01 0 0 0 0 0 0 0 0 0 0

747 or 0 0 0 0 0 0 0 0 0 0

748 01 0 0 0 0 0 0 0 0 0 0

I
749 01 0 0 0 0 0 0 0 0 0 0
750 01 0 0 0 0 0 0 0 0 0 0

751 01 0 0 0 0 0 0 0 0 0 0
7e ') 01 0 0 0 0 0 0 0 0 0 0

.JL

I 753 01 0 0 0 0 0 0 0 0 0 0

7~4 01 0 0 0 0 0 0 0 0 0 0

755 or 0 0 0 0 0 0 0 0 0 0

I
756 01 0 0 0 0 0 0 0 0 0 0

757 01 0 0 0 0 0 0 0 0 0 0

738 01 0 0 0 0 0 0 0 0 0 ')
L

I
759 01 6 13 22 40 40 40 40 40 40 40

760 01 40 10 10 40 40 40 10 40 40 40

761 01 0 0 0 0 0 0 0 0 0 0

I
I
I
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LINE ID ••••••• 1•• + t • " .2 ••••.••3•••••.• 4t •••••• 5••••••• b•••••••7f ••••• ~ ra ••••••• 9(••• •• 10

I 7.S2 KK RPSC
763 KM ROUTE PUMP STATION FLOW TO DROP SHAFT 4

I
764 RK 600 .0013 .020 CIRC 3.5

"c l\K DS4IbJ

I
766 KM COnp-mE HYTiRDGRfiPHS AT GENEVA <DROP SHAFT 4 INFl OW)
7" HC 2i ,j!

768 KK COlH03

I 769 KM COHBIHE HynROGRr.PHS TO HYDROGRAPH 3 (TUNNEL HYDROGRAPH DOWNSTREAM or
no KH DROP SHAFT 4)
771 HC 2

I 772 KK ROUTE3
773 KM ROUTE TUNNEL FLOW TO CONCORDA

I
774 RK 3200 .00067 .020 CIRC 18

775 KK a
776 KM BOYLE STATIOH 16 HYDROGRAPH AT CONCORIIA (IIROP SHAFT 3 INFL.OW)

I 777 IN 5 1 0
778 01 0 0 0 0 0 0 0 0 0 0

779 (11 0 0 0 0 0 0 0 0 0 0

I
780 01 0 0 0 0 0 0 0 0 0 0

781 01 0 0 0 0 0 0 0 0 0 0

782 01 0 0 0 0 0 0 0 0 0 0

I
783 01 0 0 0 0 0 0 0 0 0 0

784 01 0 0 0 0 0 0 0 0 0 0

785 01 0 0 0 0 0 0 0 0 0 0

786 01 0 0 0 0 0 0 0 0 0 0

I 787 In 0 0 0 0 0 0 0 0 () 0
788 01 0 0 0 0 0 0 0 0 0 0

789 01 0 0 0 0 0 0 0 0 0 0

I
790 01 0 0 0 0 0 0 0 0 0 0

791 01 0 0 0 1 1 1 1 1 2 2

7'72 01 2 3 5 7 11 18 30 46 67 88

I
793 In 104 lt5 1?1 120 115 105 93 80 ll8 58

794 01 50 42 3{. 31 27 24 21 18 17 15

m 01 13 12 11 10 10 9 8 8 7 7

796 01 6 6 6 6 c 5 c c c 5,J ,I ,J ,J

I 797 01 4 4 4 4 4 4 4 4 4 4

798 01 3 3 3 3 3 3 3 3 3 3
7'f9 111 3 3 3 3 3

.., 3 3 2 2,J

I
800 01 2 2 2 2 2 2 2 2 2 .,..
801 01 2 2 2

., ., 2 2 2 ., 2.. .. L

802 01 2 ., ., 2
., 2 2 2 2 2L L ..

303 01 ., 2 1 1 1 1 1 1 1 1

I
L

804 01 1 1 1 1 1 1 1 1 1 1
305 01 1 1 1 1 1 1 1 1 1 1

806 01 1 1 1 1 1 1 1 1 1 1

I 307 01 1 1 1 1 1 1 0 0 0 0
808 lU 0 0 0 0 0 0 0 0 0 0

I
I
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I 809 KK COMT04
810 KM COMBINE HYIIROGRAPHS TO HYIIROGRAPH 4 (TUKNEL HYDROGRAPH 1I0WNS1REAH OF

I
811 KH DROP SH:'1FT 3)
812 HC .,...

I
313 KK ROUTE4
814 KH ROUTE TUNNEL FLOW TO BROADWAY
815 RK 1400 .00067 .020 CIRC 18

I 816 KK F'
817 KH BOYLE STATION 23 HYDROGRAPH AT flROAD~AY

818 (N I::" 1 0,J

I
819 aI 0 0 0 0 0 0 0 0 0 0

820 01 0 0 0 0 0 0 0 0 0 0

821 aI 0 0 0 0 0 0 0 0 0 0

I
322 al 0 0 0 0 0 0 0 0 0 0

823 01 0 0 0 0 0 0 0 0 0 0

824 01 0 0 0 0 0 0 0 0 0 0

825 O~__ 0 0 0 0 0 0 0 0 0 0

I 326 01 0 0 0 0 0 0 0 0 0 0

827 aI 0 0 0 0 0 0 0 0 0 . 0

828 01 0 0 0 0 0 0 0 0 0 0

I
829 1lI 0 0 0 0 0 0 0 0 0 0

830 QI 0 0 0 0 0 0 0 0 0 0

831 aI 0 0 0 0 0 0 0 0 0 0

I
332 In 0 0 0 0 0 0 0 0 0 0

833 aI 0 1 2 3 I::" 10 20 37 42 48,J

834 III 31 :)1 54 :)4 53 ~1 48 44 1\0 35

835 In 30 26 2/ 19 17 15 13 12 11 9

I 836 01 9 8 7 7 6 6 5 5 5 4

837 III 4 4 4 3 3 3 3 3 3 3

838 01 3 2 2 ., 2 2 2 2 2 2
I..

I
839 aI 2 ., ., 2 ., 2 2 2 2 2

I.. I.. I..

840 al 2 2 1 1 1 1 1 1 1 1

841 III 1 1 1 1 1 1 1 1 1 1

I
842 01 1 1 1 1 1 1 1 1 1 1

843 III 1 1 1 1 1 1 1 1 1 1

844 01 1 1 1 1 1 1 1 1 1 1

845 III 1 1 1 1 1 1 1 1 1 1

I 846 III 1 1 1 1 1 1 1 0 0 0

847 III 0 0 0 0 0 0 0 0 0 0
848 01 0 0 0 0 0 0 0 0 0 0

I
849 01 0 0 0 0 0 0 0 0 0 0

850 KK G
851 Kti HYDROGRAPH FOR FLOW IN DOUBLE PIPf IN P-ROADWAY

I 852 IN I::" 1 0,J

853 al 0 0 0 0 0 0 0 0 0 0

Kj4 01 0 0 0 0 0 0 0 0 0 0

I 855 III 0 0 0 0 0 0 0 0 0 0

8:'6 QI 0 0 0 0 0 0 0 0 0 0
81::"7 (n 0 0 0 0 0 0 0 0 0 0

,J,

I
3:'8 III 0 0 0 0 0 0 0 0 0 0
859 III 0 0 0 0 0 0 0 0 0 0

I



I
HEC-l INPIlT PAGE 18

LINE 1D ............ 1..... (0 •• 2•• t .....3... t ........ 4......... t .5 ............. 6............. 7........... 8....... ( ... 9.... ...... 10

I 8ilO 01 0 0 0 0 0 0 0 0 0 0

861 01 0 0 0 0 0 0 0 0 0 0

862 01 0 0 0 0 0 0 0 0 0 0

I 863 01 0 0 0 0 0 0 0 0 0 0

8M 01 0 0 0 0 0 0 1 1 1

865 01 1 1 1 1 1 1 1 1 2 2
366 III '1 '1 '1 '1 2 3 3 3 3 4

I
L L L L

867 01 4 I:" I:" ., 9 12 17 23 31 40.J .J I

868 III 52 66 83 100 118 110 130 130 no 130

869 01 130 130 130 1;1 113 103 96 92 88 103

I 870 01 116 108 101 74 88 32 77 72 o~7 63

871 01 60 57 54 51 49 47 45 43 41 40

872 In :w 37 36 35 34 33 32 :\1 31 30

I 873 01 29 28 2H 27 27 26 26 ')1:" '11:" 24~J <.J

874 01 24 24 23 n 22 22 22 n n 21

875 01 21 20 20 20 19 19 19 19 18 18

I
876 01 18 t8 17 17 17 1.7 17 t6 t6 16

877 01 16 16 1~, 15 15 15 l~j 15 14 14

878 01 14 t4 14 14 14 13 t3 t3 13 13

879 01 13 13 13 12 12 12 12 12 12 12

I 880 In t2 t2 12 11 t1 t1 t1 t1 t1 11

881 01 11 11 11 11 10 10 10 10 10 10

382 01 10 lO to to 9 9 9 9 8 8

I 883 01 0 0 0 0 0 0 0 0 0 0

8:14 KK RG

I
885 KM ROUTE HYDROGRAPK 6 AS PIPE FLOW TO OUTER LOOP CORRIDOR
886 RK 700 ,0010 .020 CIRC 6

887 KK H

I 888 KM HYDR06RAPH FOR FI.OW OVERTOPPING TEMPE CANAL BETWEEN SPRR AHIl APACHE
839 IN 5 1 0
890 01 0 0 0 0 0 0 0 0 0 0

I 891 01 0 0 0 0 0 0 0 0 0 0

892 01 0 0 0 0 0 0 0 0 0 0

893 01 0 0 0 0 0 0 0 0 0 0

I
894 01 0 0 0 0 0 0 0 0 0 0

895 01 0 0 0 0 0 0 0 0 0 0

896 In 0 0 0 0 0 0 0 0 0 0

897 01 0 0 0 0 0 0 0 0 0 0

I 898 01 0 0 0 0 0 0 0 0 0 0

899 III 0 0 0 0 0 0 0 0 0 0

900 01 0 0 0 0 0 0 0 0 0 0

I
701 01 0 0 0 0 0 0 0 0 0 0

902 01 0 0 0 0 0 0 0 0 0 0

903 01 0 0 0 0 0 0 0 0 0 0

I
904 In 0 0 0 0 0 0 0 0 0 0

905 01 0 0 0 0 0 0 0 0 0 0
906 01 0 0 0 0 0 0 0 0 0 0
907 01 0 0 0 7 17 23 26 29 31 34

I 908 In 37 40 44 47 50 53 55 57 58 59
909 01 60 61 61 61 61 60 60 W ~9 58
910 01 57 56 55 54 53 52 51 50 49 48

I
911 01 47 ~6 45 44 43 ~2 41 40 38 37

912 01 36 35 34 33 32 31 30 29 29 28

I



I
HEC-l INPIlT PAGE 19

LINE ID •..•••• 1t •••••• 2. + ••••• 3.• + •••• 4•••.••. 5+ •••••. 6•••• + •• 7((••• ((8 ••.•••• 9(••••• 10

I 913 01 27 26 25 24 n 22 22 21 ~~O 19

914 01 18 18 17 16 16 15 14 14 13 12

915 or 12 11 11 1.0 10 9 9 8 8 7

I 916 OI i 7 6 6 6 " " " " "
I J ,I J J J

917 III 4 4 4 4 4 .~ 4 4 3 3

918 OI "1 3 3 3 3 3 3 3 3 3
-.J

919 01 3 3 3 '1 '1 '1 2 '1 2 2

I
.:. .:. .:. .:.

920 01 0 0 0 0 0 0 0 0 0 0

921 KK RH

I, 922 KH ROUTE HYDROGRAPII HOVERl.AND TO OliTER LOOP CORRIDOR
923 RK ~OO .0010 .045 TRAP 1 25

I 924 KK RHF'
925 KH ROUTE HYDROGRAPH HIN PIPE TO DROP SHAFT 2 AT BROADWAY
926 RK 1300 .0015 .020 CIRC 4

I 927 KK PSB
928 KH OUTFlOW HYDF:OGRAPH FF:Oi'I BROADWAY PUMP STATION - OCT Ell. BOYLE kEPORT
929 IN 5 1 0

I 930 01 0 0 0 0 0 0 0 0 0 0

931 01 0 0 0 0 0 0 0 0 0 0

932 01 0 0 0 0 0 0 0 0 0 0

1 933 QI 0 0 0 0 0 0 0 0 0 0
934 01 0 0 0 0 0 0 0 0 0 0

935 01 0 0 0 0 0 0 0 0 0 0

I
936 01 0 0 0 0 0 0 0 0 0 0
937 01 0 0 0 0 0 0 0 0 0 0
938 01 0 0 0 0 0 0 0 0 0 0

939 01 0 0 0 0 0 0 0 0 0 0

I 940 01 0 0 0 0 0 0 0 0 0 0
941 01 0 0 0 0 0 0 0 .. 0 0 0

942 01 0 0 0 0 0 0 0 0 0 0

I 943 01 0 0 0 0 0 0 0 0 0 3

944 £lI 9 13 2~ 40 40 40 40 40 40 40

945 01 40 1\0 40 1\0 40 40 10 40 10 40

I
946 or 40 40 40 40 40 40 40 40 40 40
947 01 0 0 0 0 0 0 0 0 0 0

948 KK DS2

I 949 KH COHBINE HYDROGRAPHS AT BROt.DWAY (DROP SHAFT 2 INfLOW)
950 IIC 4

I 951 KK COHT05
952 KM COHBINE HYDROGRAPHS TO HYIiROGRAPH 5 (TUNNEl. HYIiROGRAPH DOWNSTREMI OF
953 KH DROP SHAFT 2)

I
954 HC 2

955 KK ROUTE5
956 KH ROUTE TUNNEL FLOW TO HARYLroND

I 957 RK 1600 .000,)7 .020 CIRC 18

I
I



I
HEC-l INPUT PAGE 70

UNE ID •• tt ••• l+++.+++2••• )••• 3+> •••••4••••••• S+++> ••• bi •••• +.7 •• +.+++8.,++++.9 ••• "•• 10

I 958 KK a
959 KM BOYLE STATION 31 HYDROGRAPH AT M~RYLAND

I 9M "IN [" 1 0J

961 or 0 0 0 0 0 0 0 0 0 0

962 OJ 0 0 0 0 0 0 0 0 0 0

I
963 OJ 0 0 0 0 0 0 0 0 0 0
QLIJ QJ 0 0 0 0 0 0 0 0 0 0,u.

965 OJ 0 0 0 0 0 0 0 0 0 0
966 OJ 0 0 0 0 0 0 0 0 0 0

I 967 OJ 0 0 0 0 0 0 0 0 0 0

%8 OJ 0 0 0 0 0 0 0 0 0 0
969 OJ 0 0 0 0 0 0 0 0 0 0

I
770 OJ 0 0 0 0 0 0 0 0 0 0

971 QI 0 0 0 0 0 0 0 0 0 0

772 OJ 0 0 0 0 0 0 0 0 0 0

I
973 or 0 0 0 0 0 0 0 0 0 0

774 01 0 0 0 0 0 0 1 1 1 2

975 OI 2 3 4 6 10 18 31 49 73 101

976 OJ 130 1::;5 173 182 184 1110 170 1~5 n8 121

I 977 OJ 105 92 80 70 61 54 48 43 38 34

978 OJ :n ')" "l[" 1.3 21 ~o t8 t7 t6 15(.0 L.J

979 OJ 14 13 13 12 11 11 10 10 9 9

I 980 OJ 9 8 8 8 8 8 7 7 7 7
981 or 7 7 7 6 6 6 6 6 6 6

9G2 OJ 6 6 [" 5 [" 5 [" 5 5 C'

J J J J

I
983 OJ 5 5 5 5 4 4 4 4 4 4

984 In 4 4 4 4 4 4 4 4 4 4

985 OJ 4 3 3 3 3 3 3 3 3 3

736 01 3 3 3 3 3 3 3 3 3 3

'I 987 01 3 3 3 3 3 3 3 3 3 3

988 OJ 3 3 3 3 3 2 2 2 2 2

989 01 "I 2 2 2 2 2 'J 2 2 2
L. L.

I 990 01 2 2 2 2 2 2 1 1 1 1
991 01 0 0 0 0 0 0 0 0 0 0

I
992 tlK PSA
993 tiM OUTFLOW HYDROGRAf~ FROM l~IVERSITY PUMP STATION - OCT 86 BOYLE RfPORT
994 U~ 5 1 0
995 01 0 0 0 0 0 0 0 0 0 0

I 976 01 0 0 0 0 0 0 0 0 0 0

997 01 0 0 0 0 0 0 0 0 0 0

9?8 OJ 0 0 0 0 0 0 0 0 0 0

I 999 OJ 0 0 0 0 0 0 0 0 0 0

1000 or 0 0 0 0 0 0 0 0 0 0

1001 OJ 0 0 0 0 0 0 0 0 0 0

I
1002 or 0 0 0 0 0 0 0 0 0 0

1003 OJ 0 0 0 0 0 0 0 0 0 0
1004 111 0 0 0 0 0 0 0 0 0 0
1005 01 0 0 0 0 0 0 0 0 0 0

I 1006 In 0 0 0 0 0 0 0 0 0 0
1007 01 0 0 0 0 0 0 0 0 0 0
1008 I1J 0 0 0 0 0 0 0 0 0 3

I 1009 01 10 19 37. 40 40 40 40 40 40 40
1010 01 40 10 40 40 40 40 40 ~o 40 40

I



I
HEC-1 INPUT PAGE ?1

LINE ID +•••• t .1 +.... ft. 2...... t .. 3.......... -4 t • t •••• 5••• t t t t 6..... + •• 7...... + + •• 3.. t } •• } .9 ..... t .10

I 1011 01 40 40 40 40 40 40 40 40 40 40
1012 01 40 40 0 0 0 0 0 0 0 0
1013 01 0 0 0 0 0 0 0 0 0 0

I 1014 Kf;" RPSA
1015 KM ROUTE PUMP STATIOH FLOW TO DROP SHAFT 1
1016 RK 500 .0013 .020 eIRC ~ l:"

I
.:>.J

1017 KK DSl
1018 KM COMBINE HYDROGRAPHS AT MARYLAND (DROP SHAFT 1 UIFLOW)

I 1019 HC 2

1020 KK COMT06

I 1021 KM COMBINE HYDR06R~PHS TO HYDROGRAPH 6 (TUNNEL HYDROGRAPH DOWNSTREp~ OF
10n KM DROP ::;HAFT t)
1023 HC 2

I 10~4 KK ROUTE6
1025 KM ROUTE TUNNEL FLOW TO SYSTEM HIGH POINT NEAR 1ST STREET
1026 RK 3300 .00067 .07.0 eIRC t8

I 1027 KK ROUT 0
1028 KM ROUTE TUNNEL SYSTHI flOWS TO 1ST CO/iBINATION POINT WITH SURFACE FI.OWS

I 10~9 KH FROM IIDRTH OF UNIVERSITY
1030 RK 500 .00100 .020 TRf:F' 28 0

I
1031 KK SUB27.D
1032 KM RUNOFF FROM SUB-B~SIN 22D
1033 SA 0.0276
1034 PH 0.77. 1.41 2.48 2.72 2.89 3.7.0 3.54 3.90

I 1035 1.5 0 '18 68.7.0
1036 UK 35 0.01 0.1 70
1037 IlK 35 0.01 o.~o 30

I 1038 RK 800 0.005 0.02 0.0055 TRAP 0 50
1039 RK 75 0.005 0.02 TRAP 0 50

I
1040 KK CP22B
1041 KM ROUTE RUNOFF FROM SUB-BASIN 22D TO SUB-BASIN 22B
1012 :<5 1 FLOW -1
1043 RC 0.035 0.020 0.035 420 0.0050

I 1044 RX 0 0 10 10 15 35 35 85
1045 RY 0.6 0.6 0.5 0 0 0.5 0.75 0.75

I 1046 KK SUB22C
1047 KM RUNOFF FROM Sl~-BASIN 22C
1048 BA 0.0170

I
1049 L5 0 98 68.20
1050 UK 35 0.01 0.1 70
1051 UK 35 0.01 0.20 30
Wi2 RK 767 0.005 0.02 0.0057 TRAP 0 50

I 1053 RK 300 0.005 0.02 TRAP 0 50

I
I





I
HEC-l INPIIT PAGE 23

LINE ID •. + .. + •• 1.... +. +.2 t • + ••••3•.•. +. +4•• ;: It' .~ ••• + ••• 6. t ....... 7............. 8.... f t', .. 9............ j 0

I 1098 KK SUB 23
1099 I'M RUNOFF FROM SUB-BASIN ~3

I 1100 SA 0.0828
1101 LS 0 98 73.00
1102 11K 300 0.00;~4 0.1 1

I
11 03 UK 300 0.0024 0.15 99
1104 RK 1350 0.0021 0.035 0.01116 TRAP 0 50
1105 RK 1650 0.0024 0.03 TR~P 2

I 1106 KK CP24
1107 I'M COMBINE RUNOFF FROM SUB-BASINS 21 AND 23
1108 HC '1

<-

I 1109 KK CPCl
1110 KM ROUTE RUNOFF FROM SlIB-BASINS 21-73 TO CONCENTRATION POIlU C

I
11ti RS 1 FLOW --1
1112 RC 0.035 0.030 0.027 MO 0.0024
1113 RX 0 0 200 203 204 207 257 287
1114 RY 3.9 3.9 2.~1 0 0 '1 r: ? r: 6.:'i,+,1 .......1

I 1115 KK SUB 7.4
11 16 KM RUNOFF FROM SUB--J.lASIN 24

I
1117 BA 0.0305
1118 LS 0 98 73.00
1119 UK 75 0.007.4 0,1 ')1:"

...J

I
1120 UK 200 0.0024 0.15 75
1121 RK 800 0.0024 0.02 0.01:-;3 TRAP 0 50
1122 RK 630 0.0024 0.03 TRAf' 2 1

I 1123 KK SIIB 25
1124 KM RUNOFF FROM SUB-BASIN 25
1125 BA 0.0588

I 1126 LS 0 98 64.00
1127 11K 50 0.003 0.1 6
1128 UK 250 0.003 0.15 94

I
1129 RK 587 0.003 0.03:'; 0.01?6 TRAP 0 100
1130 RK 1210 0.003 0.035 TRAP 0 100

1131 KK CPC

I 1132 KM COMBINE RUNOfF FROH SUB-BASINS 21-23,24,25 til CONflNTRATION POINT C
1133 HC 3

I
1134 KK CP CD
1135 KH COHBINE RUNOFF FROH CONCENTRr.TION POINTS C t D
1116 llC 2

I 1137 KK CP RCD
1138 KH ROUTE COHBINED C g DFLOWS 10 POIlU WHERE THEY CAN BE COHBIN£D WITH
1139 KM TUNNEL SYSTE~ FLOWS (SOHEWHAT OOWNSTREAH OF TUNNEL ~YSTEM HIGHPOINT)

I 11~0 RK 500 .00100 .020 TRAP 10 2

I
I



I
HEC-l INPUT PAGE 24

UME 1[11 ..... , .. 1.1 •• ++.)/++++++.1••••••• 4•••••••5••••••• 6;+ ••••• 7•• > •••• R++ftt •• 9••••• 110

I 1141 KK OUT 1
1142 KM COMBINE TUNNEL SYSTEM FlOWS WITH COMBINED AREA C&D FLO~S

I liB ~IC 2

1144 KK ROUT 1

I
1145 KM ROUTE COMBH-!EI! SYSTEM FLOWS TO NEXT COMBINATION P(!INT
1146 RK 800 .00100 .O~O TRttF' ...r, 0.::0

lH7 KK SUB 26

I 1148 KM RUNOFF FROM SUB-IlASIN 26 TO CONCENTRATION POINT B
1149 BA 0.0107
1150 LS 0 64

I 1151 1)1, 200 0.011.7 0.15 100
1152 RK 1200 0.002 0.035 TR~f' 0 100

I
1153 KK SUB 1
1154 KM RUNOFF FROM SUB-BASIN 1
1155 BA 0.0108
11 ~16 PH 0.72 1.41 2.48 2.72 2.89 3.20 3.54 3.90

I 11~7 I.S 0 98 60.40
1158 UK 50 0.01 O.l 74
11')9 11K 30 0.01 0.25 26

I 1160 RK 515 0.007 0.02 0.0054 TRAP 0 50
1l,H RK 250 0.007 0.02 TRAP 0 50
1162 KM RUNOFF FROM SUB-BASIN 2C

I 1163 KK SUB 2C
1164 BA 0.0188

I
1165 LS 0 98 68.20
1166 IlI( c-c- 0.01 0.1 45JJ

1167 UK 55 0.01 0.2S 5S
llh8 RK 450 0.007 0.02 0.0047 TRAP 0 50

I 1169 RK 790 0.007 0.02 TRRF' 0 50

1170 KK CP 2C

I
1171 KM COMBINE RUNOFF FROM SUB-BASINS 1 ~ND 2r.
1172 BC 2

I
1173 KK CP 4
1174 tiM ROUTE RUNOFF FROM SUB-BASINS 1-2C TO SUB-BASIN 4
1175 :<S 1 FLOW -1
1176 RC 0.030 0.020 0.035 1~10 0.007

I 1177 RX 0 'lC" 'JC" 1.5 90 'to 120 120...J ~J

1178 RY 0.7~ 0.5 0.5 0 0 0.5 0.75 0.7:,

I
1179 KK SUB ~B

1180 tiM RUNOFF FROM SUB-BASIN 2B
1131 BA 0.0224
1182 LS 0 98 68.20

I 1133 11K 55 0.01 0.1 45
1184 UK c-c- 0.01 0.2:'i 5SJ~I

1185 RK 983 0.007 0.02 0.0112 TRAP 0 50

I 1186 RK 530 0.007 0.02 TRAP 0 50

I



I
HEC-l INPUT PAGE 2~

UHE 1[1 •.•••.• 1••.•••• 2••••••• 3••••••• 4••••••• 5••••••• 6••••••• 7••••••• 8••••• ).9 •••••• 10

I 11g? KK SUB 21'1
1188 KM RUHOFF FROM SUB-BASIN 2A

I 1189 BA 0.0848
1190 lS 0 98 68.20
11?1 1)1( "" 0.01 0.1 ~1.J,.)

1192 UK "" 0.01 0.25 49

I
,.),1

1173 F:K 1.308 0.007 0.02 0.0089 TRAP 0 50
1194 F:K 587 0.007 0.02 0.0283 TRAI' 0 50
1195 RK 1510 0.007 0.02 TF:t,P 0 50

I 1196 KK CP 4
1197 KM COMBINE RUNOFF FROM SU~-BASINS 1-2~,2AI'l.B

I
1198 HC 3

1199 1\1\ CP 5

I
1200 KM ROUTE (KINEMATICj RUNOFF FROM SUll·-BASINS 1-, TO SUB-BASIN 5
1201 ~:I\ 330 0.007 0.020 TRflP 0 50

1202 KK SUB "

I 1203 KM RlltlOFF FROM SUB-BASIN 4
1204 BA 0.0460
1205 LS 0 98 60.40

I
1206 UK 100 0.01 0.1 ,0
1207 UK 100 0.01 0.25 30
1208 r.lr;· 200 0.007 0.02 0.0023 TRAP 0 50r,,,

1209 RK 380 0.007 0.02 0.0153 TRAP 0 50

I 1210 RK 300 0.007 0.02 fRAP 0 50

1211 KK CP 5

I 1212 KM COHBINE RUNOFF FROM SUB-BASINS 1-2 AND 4
1213 HC '1

'-

I
1214 KK CP 6
1215 KH ROUTE ~UNOFF FROM SUB-BASINS 1-2,4 TO SlIfl-RASIN 6
1216 RS 1 FLOW ··1

I
1717 RC 0.0(,0 0.030 0.000 1140 0.007
1218 RX 0 360 3,so.5 3,',3 368 370.3 730 730
1219 RY 2.£ 2.5 '1 " 0 0 '1 .- 2.1:: 2.8l...,J ,.,1

I 1220 KK SUB 3
1221 KM RUNOFF FROM SUB-BASIN 3
1222 SA 0.0438

I
1223 LS 0 98 68.20
1224 11K 75 0.01 0.1 74
)?'J" UK 40 0.01 0.25 26~~,.)

I
1226 RK 350 0.007 0.02 0.0031 TRt,P 0 50
1227 RK 275 0.007 0.02 TRr-.r' 0 50

12~8 KK CP SA

I 1229 KH ROUTE (KINEMATIC) RUNOFF FROM SUB-BASIN 3 TO SUB-BASIN 5
1230 RK 700 0.007 0.02 TR~F' 0 ~O

I
I



I
HEC-l INPUT PAGE 26

LINE ID ... t •••• 1.•••••• 2•••• f •• 3•.••••• 4•••• + ... 5..... i'" .6.+ .... + •• 7..... t •••8... )•••• 9..... )... 10

I 1231 KK CP t.
1232 KH ROUTE RUNOFF FROM SlII:-BI~SIN 3 TO SUB-BASIN 6

I 12.13 RS 1 Fl.OW -1
1234 RC 0.040 0.025 0.0(,0 1040 0.007
1215 RX 0 400 400 402 403 405 765 765
1236 RY ') ') 2 2 0 0 2 2.7 2(2

I
.:.. ...:.

12,17 KK SUB 5
1238 KH RUNOFF FROM SUB-BASIN ~

I 1219 BA 0.0314
1;.J40 LS 0 98 65.00
1241 UK 40 0.0045 0.1 3

I 1:/42 UK 40 0.0045 0.25 97
1243 RK 595 0.007 0.02 0.0024 TRAP 0 50
1244 RK 1140 0.007 0.03 TRAP 5

I 1245 KK CP 6
1246 KM COMBINE RUNOFF FROM SUB-BASINS 1-5 AT ~

1247 HC 3,I
1748 KK CP 7
1249 KM ROUTE RUNOFF FROM SUB·-BASINS 1-5 TO Sllli-BASJW 7

I 1250 RS 1 Fl.OW -1
1251 RC 0.025 0.025 0.025 1850 0.003
12~2 RX 0 0 0 30 ~15 65 /<: 65·1,)

I
1253 RY 6 6 6 0 0 6 6 6

1254 1\1\ SUB 6
1255 KH RUNOFF FROM SUB-BASIN 6

I 1256 BA 0.0076
1257 LS 0 60.4
1258 11K 60 0.17 0.25 100

I 1259 RK 1850 0.003 0.025 TRAP <: 5,)

1260 KK CP 7

I
1261 KH COMBINE RUNOFF FRO~ SUB-BASINS 1-6 AT 7
12.')2 He 2

1263 KK CP A

I 1264 KH ROUTE (KINEMATIC) RUNOFF FROM SUB-BASINS 1-6 TO CONCENTRATION POINT A
1265 RK 500 0.007 0.020 TRAP 6 1

I 1266 KK SUB 7
12.'17 KM RUNOFF FROM SUB-BASIN 7
1268 BA 0.0440

I
1269 LS 0 98 85.00
1270 UK 300 0.005 0.10 ::;0
1271 UK 300 0.005 0.15 50
1272 RK 500 0.007 0.020 TRAP 6

I
I
I



I LINE

I 1273
1274

I 1275

1276

I
1277
1rn,_/0

1279

I 1280
1281

I 1282
1283
1284

I 1285
1286
1237

I I 1288

I
I
I
I
I
I
I
I
I
I
I

HEC-1 INPUT

In •••••• +1•• f • + + • / + •• + + • +3••• + •• 14. t • + + ) ) 5+ + ) • + +.6 •• + + ••• 7+ •+ I. +.8. + +• + I .9+ •+ • •• 10

KK CP A
KM COMBINE RUNOFF FROM SlIB-BASJNS 1-7 AT CONCENTRATION POINT A
lIC '2

KK CF' RA
KM ROUTE CONCENTRATION POINT A FI.OlJ TO CONCENTRATION POINT B
RK 14()0 .00100 .020 TRt,P 1.0 2

KK CF' AB
KM COMBINE FLOWS FR(tH CON[;ENTF:~TION POINTS AAND B
BC 2

KK CP RAB
KM ROUTE COMBINED Ar.r. FLO~S TO SYSTEM OUTFALL
RK 900 .00100 .020 TRAP 10 2

KK OUT 2
KM COMBINE AlB FLO~S WITH SYSTEM FLOWS
HC 2
II

PAGE 27



I RUNOFF SUMMARY
FCOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SOU~RF HILES

I PEAK TII'!E OF :WERAGE FI.OW FOR HAXIMIlH F'ERIOD BASIN MAXIMIJM TIME OF
OPERATIOt! STATION FLOW PEAK H:OUR 24-H(ltJR 72-HOUR AREA STAGE MAX SWiE

I HYDROfiRAPH ttT Z 160, 13.00 160. 8O. 77. 0.00

I
ROLITED TJ F:Z l{,O. 1:'.00 1£,0. 77. 75. 0.00

HYDROGR.4F'H AT ,. 264. 13.25 127. .3'1. 33. 0.00H

I 2 COMBINHi AT cmHO 384. 14.00 266. 117. 113. 0.00

ROUTED TO R1.0 38'2. 13.58 266. 11,). 112. 0.00

I HYriROGRAPH AT B 186. 13.25 61. 16. 15. 0.00

2 COMBINED AT COM20 552. 1.\ .50 32~.
1"(') lD. 0.00

I
J..J£.. •

ROUTED TO R20 548. 13.58 3Z3. 130. 125. 0.00

I HYDROGRAPH AT C 419. 13.~2 133. 35. S1. 0.00

2 COMBINED AT COM30 956. 13.50 4~)0. 165. 159. 0.00

I ROUTED TO R.~O 953. 13.58 45O. 1M. 153. 0.00

I
HYIlROGRAPH AT D 679. 13.75 237. 63. 61. 0.00

:ffItROGRftPH AT E 13O. 12.42 In. 5:). 53. 0.00

I 2 COMBINED AT COMO 809. 13.75 363. 118. 113. 0.00

ROUTED TO R40 793. 13.33 362. 117. 113. 0.00

I HYDROGRAPH AT F 44. 13.83 13. 4. 4, 0.00

I
3 COHBII'!ED In COM~O 1705. 13.83 822. 2:15. 271. 0.00

ROUTED TO R50 1696. 13.83 821. 2B3. 272. 0.00

I HYDROGRAP:~ AT I 346. 13.00 17? 76. TI. 0.00

ROUTED TO 60 3O. 12.[.7 3O. 16. 15. 0.00 IH:9.l'() 24. lf2

I HYDR06RM'H AT CHAGII. 20O. 13.00 20O. 100. 97. 0.01

I
2 COMBINED AT CAROUT 230. 13.00 230. 116. 112, O.Ol

ROUTED TO Rf10 23O. 13.58 23O. 113. 11t. 0.01

I HYDROGRAPH AT J 4O. 12.25 16. 4. 4, 0.01

HYDROGRAf':~ AT fiL 14O. 12.17 H. 4. 3. 0.01

I 2 COMBINED AT C3 176. 12.17 3O. 8. 7. 0.02

I
2 COMBINED AT COH70 275. t3.25 239. 121. 11:1. 0.03

ROUTED TO R70 275. 13.33 239. 122. 118. 0.03



:WDROGF:AP:J liT K c~ 21..50 C) 21. )t. 0.01

I
J.:J. oJ, .•

2 COMBINED AT COM75 288. 14.00 283. 144. 138. 0.04

I ROUTED TO R7S 287. 14.08 283. 140. 13~. 0.04

HYfiROGRAPH AT 110. 12.75 22. 6. 6. 0.01

I HYDF:OGRAF'H AT ~i'- 140. 12.17 14. ~. 3. 0.01

I
2 COMBINED AT C4 187. 12.25 36. 10. 9. 0.02

2 COHBINED AT r,S 105. 13.67 284. l~O. l'~J. 0.06

I ROUTED TO RBO 3C'-\. 13.83 284. l·'S. 143. 0.0{.

:JYDR06RAP:J AT pr, 102. 12.25 10. :L :i. 0.01i\

I HYDROGRAPH AT SR 'li:" 12.17 '1 1. O. 0.01
..:. ...'. L'

I
2 COMBINED liT r,6 125. 12.25 U. 3. l. 0.02

2 COMBINED AT COMTOl 342. 12.42 2B4. 151. 146. 0.08

I 2 COH3INF.:D AT COl1f01 2(JlH. 11.83 1097. 434. 11:1. 0.08

ROUTED TO ROUTEl 2001. 13.91. 1097. 433. 417. O.C<B

I HYDF:OGRAPH AT liHPS 84. 12.25 8. 2. 2. 0.01

I
HYIIROGRAPH AT Ii 159. 12.75 35. 10. 9. 0.01

2 COMBINED AT ('c 174. 12.67 44. 12. tt. 0.02.).J

I 2 COMBINED AT COMT02 2036. 13.97 1127. 444. 428. 0.10

ROUTED TO ROUT:::~ 2033. 14.00 11~8. 441. 426. 0.10

I HYIiROGRAPH AT N 211. 12.75 45. 12. 12. 0.01

HYDROGRAP:J AT Pst 40. 11,92 10. 3. 2. 0.01

I ROUTED TO RPSC 40. 12.00 10. 3. 2. 0.01

I '2 COliBINED AT DS4 2'51. 12.75 cc 1:5. 14. 0.02.J.J.

2 COMBINED AT COliT03 2wa. 14.00 1174. 457. 441. 0.12

I ROUTED TO ROUTE1 2\,\sO, 14.00 1173. 45:S. 43~. 0.12

I
HYIIROGRAPH AT 0 121. 12.67 24. 7. 6. 0.01

2 C0l10INED AT COlU04 20n. 14.00 1193. 4.'>l. 444. 0.13

I ROUTED TO ROUTE4 20~. 14.08 1194. 460. 443. o.n

HYDROGRAPH AT P 54. 12.67 n. 4. 3. 0.01

I HYDROGRAPH AT G 130. 12.92 62. 20. 19. 0.01

I
ROUTED TO RG \30. 13.00 1-,2. 20. t9. 0.01

HYDROGRAPH AT H 61. 15.92 40. 11. 11. 0.01



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

ROUTED TO

ROUTED TO

HYDR06RAF'!1 AT

4 COHBINEIt AT

2 CO~BItJEIt AT

ROUTED TO

:~YDF:OGF:;;PH (iT

HYIIROGF:APH AT

ROUTED TO

2 COKBINEIt AT

2 cmmINED AT

ROLITED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COHBINED AT

ROUTED TO

HYDROGRAPH AT

HYIiROGRAPH AT

3 COliBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

:WDROGRAPH AT

2 COKBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COHBINED AT

2 COHBINED IH

ROllTED TO

F:H

RKF'

PSB

DS2

COHTo.:;

ROUTE~

DSl

COHTfb

ROUTE6

ROUT 0

SUB22D

CP22E

SUB22C

CP22B

CP D

SU1l27.B

SUB22.A

CP It

CP RD

SUB 21

CP24

SUB 23

CP24

CPC1

SUB 24

SUB 25

CPC

CP CD

CP RCD

61. 16.08

61. 16.17

40. 11.92

2i8. 13.00

2220. 14.08

2207. 14.17

184. 12.33

40. 11.92

40. 12.00

224. 12.83

2280. 14.08

2279. 14.17

227'1. 14.17

96. 12.17

36. 12.::>5

57. 12.17

133. 12.25

1/0. 12.2~

32. 12.17

13. 12.33

159. 12.25

146. 12.33

84. 12.25

37. 12.42

47. 12.67

78. 12.58

74. 12.75

45. 12.25

21. 12.:58

111. 12.67

235. 12.42

234. 12.42

40.

40.

16.

116.

1309.

1307.

"j"i'-.t

17.

1/.

58.

135~.

1354.

1354.

7.

7.

12.

16.

16.

7.

7.

11.

18.

18.

5.

28.

44.

44.

1.1.

11.

38.

498.

493.

11.

4.

4.

16.

50'1.

506.

505.

2.

?.

1.

3.

3.

1.

O.

.).

s.

8.

13.

13.

U.

11.

37.

480.

!.l.

4.

15.

4?0.

487.

487.

'1....

o.

3.

S.

5.

2.

2.

8.

U.

13.

0.01

0.01

0.01

0.04

0.17

0.17

0.01

0.01

0.02

0.19

0.19

0.19

0.03

0.03

0.02

0.04

0.04

0.01

0.01

0.07

0.07

0.03

0.03

0.03

0.11

0.11

0.03

0.06

0.70

0.26

0.26

0.75

0.85

0.36

2.85

12.25

12.25

12.42

12.75



2 COHBI~E[I fiT OUT 1 230~. 14.17 138.}' 51:!. 4?'} • 0.45

I ROlITED TO ROUT 1 2;10~. 14.17 1383. 518. 498. 0.45

I HYliROGRfiPH AT SUB ~6 ~. 12.75 1. O. O. 0.01

HYDROGRAPH AT SUR 1 38. t2.17 3. 1. 1. 0.01

I :HDROGRI~PH AT SUB )C 47. 12,17 1. 1. L 0.02

2 COMBINED AT CP 2C nc t2.17 7. ') ') O.O~

I
O..'f .:.. .:..

ROUTED TO CP 4 64. 12.25 7. 2. ., 0,03 0.:53 12.25..::.

I HYDROGRAPH AT SUB 2B 5·1. 12.17 5. 1. 1. 0.02

HYDROGRAPH AT SUB 7A 207. 1.2.25 18. c :it 0.08J.

I 3 COMBINED AT CP 4 320. 12.2~; 29. 9. 8. 0.14

ROUTED TO CP 5 310, 12.25 30. '1. :1. 0.14

I HYDROGRAPH AT SUR 4 141. 12.17 12. 3. 3. O.O~,

I 2 COMBINtD AT reo c 428• 12.25 41. 12. 12. 0.18•, J

ROUTED TO CP 6 242. 1/.42 41. 12. 12, 0.1P. 2.90 12.42

I HYDROGRAPH AT SUB 3 161. 12.17 1"1 1. :.\. 0.04.:..

ROUTED TO CP SA 140. 12.25 12. 4. 3. 0.04

I ROUTED TO CP 6 70. n.42 12. 3. 3. 0.04 2.1.8 12.42

I HYDROGRAPH AT SUB 5 27. 12.2~ 3. 1. 1. 0.03

1 COHBH/En AT CP 6 32fJ. 12.·12 56. 16. V" 0.26

I ROUTED TO CP 7 316. 12.50 56. 16. 16. 0.26 3.11 1/,:=;0

:lYDROGRfiPH AT SUB 6 4. 12.12 Q. O. O. 0.01

I 2 COMBINED AT CP 7 319. 12.50 56. 16. 16. 0.27

I ROUTF.:D TO CPA 318. 12.50 56. li" 16. 0.27

HYDROGRAPH AT SUB 7 111. 12.25 12. 3. 3. 0.04

I 2 COHBINED AT CP A 367. 12.42 611. 20. 1°} • 0.31

ROllTED TO CP RA 367. 12.50 69. 20. 19. 0.31

I 2 COH'BINF.D AT CP AE 370. 12.50 69. 7.0. 1? 0.32

I ROIITED TO CP RAB 367. 12.5[: 69. 20. 19. 0.32

7. COMBINED {'IT OUT 2 2331. 14.17 1417. 538. 51B. 0.77

I
*** HORMAL END OF HEC-l t.i*

I
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HYDROLOGIC ANALYSIS OF OFFSITE DRAINAGE
AFFECTING THE PROPOSED

RED MOUNTAIN TRAFFIC INTERCHANGE

100-YEAR FLOOD EVENT

CONCENTRATION POINT A

SIMONS, LI & ASSOCIATES, INC

APRIL 1989



THIS PROGRAM REPLACES ALl PREVIOUS VERSIONS OF HEC-l KNOWN AS H[Cl (JAN 73), HlC1GS, KFC1DB, AND HEC1KW.

THE DEFINIHONS OF VARIABLES -RTIIiP- At/II -:mOR- HAV~ CHANGED FROIi THOS:=: USE!) WITH mE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WIn: REVISIONS DATED 28 SFP 31. THE VERSION RFlEASED 31JnHR5
COHT:HNS tl£\..I OPTIONS ON F:L AND M RECORDS, AND ADDS THE HL RECORD. SEE JANUARY 1985 INPIJT
DESCRIPTION FOR NEW DEFINITIONS.

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

*********t*tt****tt*ttt***tttt*****ttttt*

* ** FLOOD HYDROGRAPH PACKAGE mEC--ll *
* FEBRUARY 1981 ** REVISED 31 JAN 85 *
* ** RUN DATE 26-J TIME 08:3 t

* ***********************t**********ttt*t*tt

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
xxxXXXX XXXX X XXXXX X

X X X X X
X X X X X X
X X XXXXXXX XXXXX XY:J.

**tt***t***tt*ttttttt***ttt*tl*tiiti*it
! *
i U.S. ARMY CORPS OF lWGINEERS i
! THE HYTJROtOG1C ENGINEERING CENTER *
* 609 SECm-HI STREET *
:l DAVIS, CAUFORNIA 95616 ** (916) 440-3285 OR (FTfo) 44B··3285 *
* ***;*****t**ttt*t*ittttit*tttttttittttt*



HEC-l INPUT

III ••• t ••• 1. )••• t • /. ) ••••• 3t •••••• 4•• t ••••5•••••••6. t •• t ) .7 •••••••8••••••• 9•••. + .10

KK SUB 2C
BA 0.0188
LS 0 98 68.20
UK ,,"c 0.01 0.1 45.J..!

UK cc 0.01 0.25 cc
,J") .J.J

RK 450 0.007 0.02 0.0047 TF:r,p 0 50
RK 790 0.007 0.02 TRAI' 0 50

KK CP 2C
KM COMBINE RUNOFF FROM SUB-BASINS 1 AHfi 2r.
He 2

KK SUB 1
KM RIJHOFF FROM SUB-BASIN 1
BA 0.010C
PH 0.72 1.41 2.48 2.72 2.89 3.20 3.54 3.90
LS 0 98 60.40
UK 50 0.01 0.1 74
IJK 30 0.01 0,25 n
RK 515 0.007 0.0? 0.0054 TF:AP 0 50
RK 250 0.007 0,02 TRAP 0 50
Kti RUNOFF FROM SUB-BASIN 2C

PAGE 1

300o

APRIl.. 1989

HYDROLOGIC ANAl.YSES OF OFFSITF DRAINAGE
fHECTING THE PROPOSED
RED MOUNTAIN TRAFFIC INTERCHANGE

KIN[~ATIC WAVE AND MODIFIED-PULS ROUTING
24-HOIJR HYPOTHETICAL STORti DISTRIBUTION
24-HOUR CURVE NUMBERS

SIHONS, L1 &ASSOCIATES, I~C.

CONSULTING CIVIL ENGINEERS
4600 S. MJLL AVE., SUITE 280
TF.:MPE, AF:UONA

CONrENTRATION POINT A

RUN BY HNTB H{lY 1989

100-YEAR FLOOD EVENT

OUTER LOOP HIGHWAY
(UNIVERSITY DRIVE TO SALT RIVER)

5

5 lJANB9

III
m
ID
ID
ID
III
III
ID
ID
ID
ID
iD
I[!

Hi
ID
m
ID
lD
IIi
Hi
ID
~D

ID
lD
IT
tDIAGR~)li

10

I L,·,rinr.

I 1
2
3

I 4
c
.J

6

I
7
8
9

I
10
11
12
1,
hI

I
1 •
i'l

15
16

I
17
18
19
20

I 21
·-1')
~'.':"

23

I 24
'1C
.:..J

I
26

':7
'-I

28

I 29
30
11

I
~?
j~

33
34

I
15
36

37

I -,n
.JO

39
40

I 41
;\2
43

I 44
45
46

I
I
I



I
HEC-l INPUT PAGE 2

LINE lD ••• t ••• 1••••• t .2 •• , ••••3.) ••• t .4 ••••• t .5 •••••••6••••••• 7. tt.t •• 8••••••• 9•• tt + .10

I 47 KK CP 4
48 KK ROUTE RUNOFF FROli SUB-RASINS 1-2(; TO SIIB-BASIN 4

I 49 RS 1 FLOW -1
50 RC 0.030 0.020 0.035 1510 0.007
51 RX 0 7.5 ~5 7.5 'lO 'iO 120 120

I
C? RY 0.75 0.5 O.~ 0 0 0.5 0.75 0.75,J~

53 KK slln 2B

I
54 KM RUNOFr tROM SUB-BASIN 2B
cc BA 0.0224.J,J

56 LS 0 98 68.20
57 11K 55 0.01 0.1 AO:

.,J

I 58 UK 55 0.01 O.?) 55
W RK 983 0.007 0.02 0.0112 TRAP 0 50
60 RK 530 0.007 0.02 TRM' 0 50

I (,1 KK SIlB 2A
62 KK RUNOFF FROM SUB-BASIN 2A

I
63 SA 0.0848
64 LS 0 98 68.10
65 ilK 55 0.01 0.1 :i1
66 UK 55 0.01 0.25 49

I .')7 RK 1308 0.007 0.02 0.0089 TRAP 0 50
68 RK 5B7 0.007 0.02 O.02f'J TRAI' 0 50
69 RJ( 1:510 0.007 0.02 TRAP 0 50

I 70 KK CP ~

71 11M COMBINE RUNOFF FROM SIIJl··B-ASINS 1-2C,2(1l2B

I
72 HC 3

I

73 KII CP 5
74 KH ROUTE (KINEMATIC) RUNOFF FROM SlIB-BASINS 1-2 TO SlJI:-E:ASIN 5

I 75 ;<K 330 0.007 0.020 TRAP 0 ~O

76 KK SUB 4

I 77 11M RUNOFF FROM SUB-BASIN 4
78 BA 0.0460
79 LS 0 98 60.40
80 11K 100 0.01 0.1 ;0

I 81 UK 100 0.01 0.25 30
H2 RK 200 0.007 0.02 0.0023 TF:AP 0 50

I
83 RK 380 0.007 0.07 0.0153 TRAP 0 50

I 34 RK 300 0.007 o.n TRtlP 0 50

85 KK CP 5

I
86 11M eOMBIt*: RUNOFF F~OH SIIB-BASINS 1-2 AND 4
37 lie '1

i-

88 ~;:K CF' 6
,

I 89 KM ROUTE RUNOFF FF:otI SUF:-r:!~SINS 1-7,~ TO SUB-BASIN 6
90 I""" 1 FLOW -1,\;:)

91 RC 0.060 0.030 0.060 1140 0.007

I ?2 RX 0 3.\0 3.S0.5 ."., 36:1 370.5 730 730J.;,)

93 F:Y 2.8 2.S " c- o 0 2.5 2.8 [,Po.Lt. 1

I



I
HEC-l INPUT PAGE 3

LINE ID ••••••• 1•••• « •• 2•••••••3••••••• 4•• t ••••5••• t ••• 6•••• t •• 7, •••• C f 8+ •••• t t 9+ •• t. t 10

I 94 KK SUB 3
95 KM RUNOFF FROM SUB-BASIN 3

I 96 IlA 0,0133
97 LS 0 98 68.20
98 11K 75 0.1,)1 0.1 74

I
99 UK 40 0.01 o?'- 26.~J

100 RK 350 0.007 0.02 0.0011 TR."!P 0 50
101 RK 275 0.007 0.02 TRM' 0 50

I 102 KK CP ~A

103 KM ROUTE (KINEMATIC> RUNOFF FROM SUll··BASIN 3 TO SUB-!.li\SIN 5
104 RK 700 0.007 0.02 TRttf' 0 50

I 105 KK CP 6
106 KM ROUTE r:lINOFF FROM SUB-BASIN 3 TO SUB-F,ASIN 6

I
107 RS 1 FI.I1Io1 ··1

103 RC 0.040 0,025 0.060 '040 0.007
109 RX 0 1\00 400 402 403 405 765 765
110 RY 2.2 2 2 0 0 2 2.2 2.2

I 111 KK SUB 5
112 1\1'1 RUNOFF FROM SUB-BASIN 5

I 113 rIA 0.0114
114 LS 0 98 65.00
115 11K 40 0.0045 0.1 3

I
116 UK 40 0.0045 0.25 97
11.7 RK 595 0.007 0.02 0.00'24 TRtlP 0 50
118 RK 1140 0.007 0.03 TRAP 5

I 119 KK CQ I
I 0

120 KM COMBINE RUNOFF H,[ll'\ SlIB- BASINS 1-5 AT 6
121 :JC 3

I 122 KK CP 7
123 I\M ROUTE RUNOFF FROM SUB-BASINS 1-5 TO SUB-BASIN 7
1?4 r,l" 1 FLOW ··1

I
r,;)

125 RC 0.075 0.075 0.025 1850 0.003
126 RX 0 0 0 :~o 35 1'= Ie 65IJ·J -1J

127 RY 6 6 6 0 0 6 6 6

I 128 KK :3tlB 6
129 Ki'I RUNOFF FROM SUB-BASIN 6

I 130 BA 0.0076
131 LS 0 60.4
132 UK 60 0.17 0.25 100
133 RK 1850 0.003 0.025 TRRf' c c

I
.J J

134 KK CP 7
135 KM COIIBINE RUNOFF FROM SlIf:- BASINS 1- b AT 7

I 116 He ')
i.

I
I



HEC-1 HWUT

ID. t 1•• }• t • t 2••• t ••• 3 t ••••• +4••••••• 5•••••••6 7•••• t t .8 •.•• + •• 9 t ••••• 10

KK CP A
KM ROUTE (KINEKATIC) RUNOFF FROM SUB-BASINS 1-6 TO CONCENTRATION POINT A
F~ 500 0.007 0.020 TRAP 6 1

KK CP A
KM COMBINE RUNOFF FROM SUB-BASINS 1-7 AT f.(INCEH1RATION POIH1 A
KO 3 1
He 2

7.Z

PAGE 4

SUB 7
RUNOFF FROM SUB-BASIN 7

0,0440
0 98 85.00

300 0.005 0.10 ';0
300 0.005 0.15 50
500 0.007 O.O~O TRAP 6

KK
KM
BA
LS
ilK
UK
RK

I LHlE

I 137
138

I 139

140

I
141
142
143

I
144
145
116

I 147
148
1!\9

I
150

1:)1

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



I RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE HILES

I PEAK TIME OF AVERAGE FLOW FOR HAXIHUM PERIOD B:iS(N MAX ll'\IJM TIME OF
OPfRATION STATION FLOW PE~K 6-HDUR 24-HOUR n·HllJR ARFfI STAGE MX STAGE

I :>

IJYDF-ilGRAPH AT SUB 1 38. 12.17 3. l. 1. 0.01

HYl\ROGRAPH AT SUB 2C 47. 12.17 4. L . 0.02

I
1.

2 COMBINED AT CP 2C 35. 12.17 7. ') 2. 0.03f.'

I ROUTED TO CP 4 64. 12.25 7. ') 2. 0.03 0.3:' 12.2:'i.:..

HYnRDGRAP:J :'lT SUB 2B 54. 1.2.17 C 1.. 1. 0.Q2.J.

I HYIIROGRAPH AT SUB 2A 207. 12.25 18. 5. 5. 0.08

I
3 COlfBINED rH CP 4 320. 12.25 2? ~. B. 0.14

-:.

ROUTED TO CP 5 310. 12.25 30. 9. 8. 0.14

I HYDROGRAP:J iH SUB 4 141. 12.17 U. 3. .3. 0.05

2 COMBINED AT CP 5 4::>8. 12.25 41. 12. 12. 0.18

I ROUTED TO CP 6 242. 12.12 11. 11.. 12. 0.18 2.90 12.42 ~

I
HYDROGRAPH AT SUB 3 161. 12.17 12. 4. 3. 0.01

F:OUTED TO C? 1A 140. 17..25 1). 1. :i. 0.04

I ROUTED TO CP 6 70. 12.42 12. 3. "7 0.04 2.JP. 12,12"'.

HYDROGRAP:J fH SUB 5 27. 1') ')C 3. t. 1. 0.03i-t,-.J

I 3 rOHBINED AT CP 6 328. 12.47 56. 16. 16. 0.26

I
ROUTED TO CP 7 316. 12.~jO 56. 1/) • 16. 0.26 3.17 12.50

HYI!ROGRAPH AT SliB 6 4. 12.42 O. O. 0. 0.01

I 2 D:JHBINED i)T CP 7 319. 12.50 Cl l.~.
If 0.:J7J'). 1,.).

ROUTED TO CP A 318. 12.50 56. 16. 16. 0.2/

I HYOROGRAPH AT SUB 7 ttl. 12.25 11.. J. 1. 0.04

I
2 rOHBINED AT CP A 3D. J2.4; 68. 20. 19, 0.3J

I U~ NORl'lI)l. END OF HEC-l *~*

I
I
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HYDROLOGIC ANALYSIS OF OFFSITE DRAINAGE
AFFECTING THE PROPOSED

RED MOUNTAIN TRAFFIC INTERCHANGE

100-YEAR FLOOD EVENT

CONCENTRATION POINTS B,C AND D

SIMONS, LI & ASSOCIATES, INC

APRIL 1989



THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNO~N AS HrCl (JAH 73), HEC1GS, HEC1DB, AND HEC1KW.

THE ttfFINITtONS OF VARIABLES -RTlMP- AND -RTIOR- HAVE r,HANGED FROM THOSE USED WITH THE t973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AHSKK- ON R~-CARD WAS CflANGED WITH REVISIONS MTEn 28 S[P 81. THE VERSION RELEASED 31JAN8S
CONTA~NS HEW OPTIONS ON RL AND ItA RECORDS, AND ADDS THE HL RECORD. sa .JANIIARY 1985 INPIIT
DESCRIPTION FOR NEW DEFIHITIONS.

U.S. ARMY CORPS or EHGINEERS
THE HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 9~616

(916) ~40-3285 OR (FTS) 448-3285

I
'I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

t.tt******************************t.t***tti
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I
HEC-1 INPUT PAGE 1

UHE 1II .. + .... ... 1... ; .... t .. 2........ 3•• + ........ 4......... 5...... t + 'I~ i .......... 7) ...... +3•••• + ) .9 •••• + .10

I IIi SIKONS, LI &ASSOCIATES, INC.
2 HI CONSULmiG CIVIL ENGINEERS
3 IIi 4600 S. MILL. AVE. I SUITE 7.80

I 4 IIi TEMI)E, ARIZONA
C II!J

6 1D OUTfR LDDP HIGHWAY
7 f rl (UNIV~RSITY DRIVE TO SALT RIVER)

I
...'

8 II!
0 1D HYDROLOGIC ANALYSES OF OFFSETE URAIN~GEI

10 ID ~FFECrING THE PROPOSED

I 11 IIi RED MOUNTAIN TRAFFIC INTERCHAH6F.
12 Hi
13 IIi 100-YEAR FLOOD EVENT

I 14 IIi
15 1[1 COHCENTRATJON ['flINTS BIC AND Ii
16 IIi

I
17 III KlNEMtlTIC WAVE f\ND 1111DIFIED-PUlS ROUTING
18 (II 24-HOli~ HYPOTHETICAL STORM DISTRIBUTION
19 ID 24-HOUR CURVE NUKBERS
20 {D

I 21 ID APRlL 1989
22 {D
23 1[I RUN BY HNTB MAY 19lW

I 24 1[1
"lC IT c lJAN89 0 300.:.,J ,J

lDIAGRI'lH
26 10 c

I
,J

27 KK SUB22D
28 11M ~~NOFF fROM SUB-BASIN 22D

I 29 BA 0.027l.
30 PH 0.72 1.41 7.48 2.72 2.89 3.20 3.54 3.9Q

11 I.S 0 98 68.20

I 32 UK 35 0.01 0.1 70
33 UK 35 0.01 0.20 30
34 RK 800 0.005 0.02 0.0055 TRAP 0 50

I
15 RK 75 0.005 0.02 TRAP 0 50

36 KK CP2?B
37 llJi ROUTE RUNOFF FROK SUB-BASIN 22D HI SUB-BASIN 22B

I 38 RS 1 FLOW -1
39 RC 0.035 0.020 0.035 420 O.OOSO
40 RX 0 0 10 10 3S 15 85 85

I
41 RY 0.6 0.6 0.5 0 0 0.5 0.75 0.75

12 I(K !lU822C

I
43 11M RUNOFF FROM SUB-BASIN 22C
14 SA 0.0170
45 LS 0 98 68.20
46 11K 35 0.01 0.1 70

I 47 UK 35 0.01 0.20 30
48 RK 767 O.OO~ 0.02 0.0057 TRftP 0 50
49 RK 300 0.005 0.02 TFJ.P 0 50

I
I



HEC-l nlPUT PAGE 2

I LIME 10 •••...• 1•••. + •• 2••••••• 3., ••••• 4••••••• 5••••••• 6•••••••7..•.•.• 8•• +++ •• 9••••.• 10

I 50 KK CP22B
51 KM COMBIH£: RUNOFF fROM SUD-BASINS 22C ANI! 22D AT SUB-BASIN 27B

I
co') He 2..I~

53 KK CF' n

I
54 KM F:OUTE COMBINED RUNOFF TO CONCENTR~TION POINT [I
cco RS 1 FI.OW ·1.J..I

56 RC 0.035 0.027 0.035 470 0.0050
17 RX 0 0 100 100 130 no 220 220

I 58 HY 0.8 0.8 o.~ 0 0 0.5 O.PO O.PO

19 KK SIJB22B

I 60 KM RUNOFF FROM SUB-~~SIN 22B
61 B:i 0.0096
'') lS 0 98 68.20b~

I
.',3 UK 35 0.01 0.1 70
64 UK 35 0.01 0.20 30
lCO RK 62:5 0.005 0.02 0.0057 TRflP 0 50tj~

66 RK 330 0.005 0.026 TRAP 0 100

I 67 KK SUB22A
68 KM RUNOFF FROH SUB-P,ASIN 22A

I 69 KO 3
70 BA 0.0109
71 lS 0 98 73.00

I
72 11K 300 0.01 0.1 9
73 UK 200 0.01 0.15 91
74 RK 1250 0.005 0.02 TRAP 0 200

I 75 KK CP n
76 KM COMBINE RUNOFF FROM SU~-BASINS 22C-[I,2I.B,AND 22A ~T CONCENTRATION POINT D
77 KO 3 1

I 78 He 3

79 KK SUB 21

I
80 KM RUNOFF FROM SUB-BASIN 21
81 IlA 0.0257
82 lS 0 98 60.40
:l3 UK 100 0.01 0.1 85

I 84 UK 100 0.01 0.25 15
85 RK 477 0.005 0.02 O.OOBS TRt.P 0 50
86 RK 1280 0.005 0.02 TRt':F' 0 50

I 87 KK CP24
88 KM ROUTE RUNOFF FRO/\ SUB··BASIN 21 TO SUB-·BASIN 24

I
39 RS 1 FI.OW -1
90 RC 0.035 0.035 0.035 1340 0.0024
91 RX 0 0 0 325 825 1650 1.~50 1650
92 RY 2 2 2 0 0 2 2 2

I
I
I



I
HEC-1 INPUT PAGE 3

LINE ID. It ..... 1.... + • (.• 2•• t •••• 3.......... 4••. tt •• 5. t ••••• 6••••••• 7.• tt' (.8.t •• (•• 9. t. t •• 10

I ')3 KK SUB 23
94 KM RUNOFF FROM SUB-BASIN 23

I
95 BA 0.0828
96 LS 0 98 73.00
97 UK 300 0,0024 0,1 1
98 UK 300 0,(>024 0.15 99

I 99 RK 1150 0,0024 0.035 0,0166 TRAP 0 50
100 RK 1650 0.0024 0,03 TRA~' 2

I 101 KK CP24
102 KH COHRINE RUNOFF FROM SUll·-BASINS 21 AND 23
103 HC '1

L

I 104 KK CPC1
105 KM ROUTE RUNOFF FROH ~IB-BASINS 21-73 TO CONCENTRATJOH POINT C
106 RS 1 FL.UW -1

I 107 RC 0,035 0,030 0,02; MO 0.0024
108 RX 0 0 '200 203 204 207 257 287
109 RY 3,9 3,S' '1 r 0 0 2,5 'J r 6(~Lt\.l 6.0+,1

I 110 KK SUB 24
111 KM RUNOFF FROM SUB-P.ASIN 24

I
112 FA 0,0305
113 LS 0 98 73,00
lt4 UK 75 0,0024 0.1 'lr

L,)

115 UK 200 0.0024 0,1:; 75

I 116 RK 800 0,0024 0.0'2 0.0153 TRAP 0 50
117 RK 630 0,0024 0,03 TRAP 2 1

I its KK SUB 25
119 KII RUNOFF FROK SUB-DASIN 25
1~0 BA 0,0588

I
121 LS 0 98 64,00
122 11K 50 0.003 0,1 6
123 UK 250 0,003 0,15 94
17.4 RK 587 0,003 0,035 0,0196 TRAP ° 100

I 1/5 RK 1210 0,003 0,035 TRAP 0 100

126 KK CPC

I 127 KH COHBIHE RUNOFF FROM SUB-BASINS 21-23,24,25 AT COHr~TRATIOH POINT C
128 KO 3 1
129 HC 3

I 130 KK SUB 26
131 KH RUNOFF FROII SUB-BASIN 26 TO CONCEHTRATlON POINT B
132 KO 3 1

I 133 BA 0,0107
114 LS 0 64
135 UK 200 0,0117 0,15 100

I 136 RK 1200 0,002 0.035 TRAP 0 100
137 ZZ

I
I



I F:iJNOFF SUMHARY
FLOW IN CUBIC FEET PER SECOND

TIMf IN HOURS, AREA IN SQUARE MILES

I PEAK TInE flF rWERAGE FI.OW FOR HAXIHUH PERIflD BAS1N HAXHlIJM TIME OF
OPERATION STATIml FLOW PEAl( 6-HOUR 24-f:OUR 72-~:(ItiR ARH: STAGE Mi'LX STfiGE

I HYDROGF:riPH AT SU322D 96. 12.17 7. ") ·1 o.(n... ...
ROliTED TO CP22B 86. 12.25 7. '1 '1 0.03 0.7;' 12. ;;,

I
.:.. .:..

HYDF:nGR:iP:l AT S1l3nc c~ 1.2.17 4. 1. 1. 0.02.11.

I 2 COMBINED AT CP7.2B 133. 12.2~i 12. 3. 3. O.O~

ROUTED TO CP D 120. 12.25 U. 3. 1. 0.04 0.85 12.25

I HYfiROGRAPH AT SUB22B 32. 12.17 3. 1. 1. 0.01

HYOROGR:iPH AT SUB2I.A 13, 12.33 2. O. o. 0.01

I 3 COMBINED AT CP It 159. 12.25 16. I:" 4. 0.07J.

I H'(ItROGRAP:J fiT SUB 21 34. 12.25 7. I.. L. 0.03

ROUTH TO CP24 37. 12.47. 7. '1 2. 0.0::1 0.3{' 12.12.:..

I HYDROGR(JPH ~T SUB n 47. 12.67 11. 3. ~l. 0.08

2 COMBINED AT CP24 7B. 12.58 18. r r 0.11.J. J.

I ROUTED TO CPCl 74. 12.75 18. 5. <: 0. t1 2.85 12.75".

I HYnROGRAPH AT SUB 24 45. 12.25 5. 2. 2. 0.03

HYDROGRAPH fiT SUB 7.3 21. 12,38 5. I.. 2. 0.06

I 3 COMBINED AT CPC 111. 12.67 28. 8. B. 0.:'0

IlYDF:OGRfiPH AT SUB 7.6 4. 1.~.75 1. 0. 0. 0.01

I
I *i* NORMAL END OF HEC-l *ii

I
I
I
I
I
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INTERIM CONDITIONS HYDROLOGY
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INTERIM CONDITIONS HEC-1 MODEL
10-YEAR EVENT



THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RH-CARD WAS CHANGED WITH REVISIONS DATED 28 Sf.P 81. THE VERSION RELEASED 31JAH85
CONTAINS NEW OPTIONS ON RL AND BA RECORDS, AND ADDS THE HL RECORD. SEE JANUARY 198~ INPUT
DESCRIPTION FOR NEW DEFINITIONS.
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***********tt****t****tt*****************

* ** FLOOD HYDROGRAPH PACKAGE (HEC-l) *
* FEBRUARY 1981 ** REVISED 31 JAN 85 *
* ** RUN DATE 27-J TIME 16:0 i

* *****************************t.t***********

x X XXXXXXX XXXXX X
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***t****t***ttt*tttt*tt*tt**t*t***ttt.*~

* ~
* U.S. ARMY CORPS OF ENGINEERS ~

1 TIlE HYDROLOGIC ENGINEERING CENTER ~

t 609 SECOND STREET *
t DAVIS, CALIFORNIA 95616 ~

t (916) 440-3285 OR (FTfo) 448-3285 t
t ~

tttt***ttt***tt******t****t*t*t****t**t



I
HEC-l INPUT PAGE 1

LINE ID ••••••. 1.• t •••• 2. + .......3...... t •• 4... t ....... 5.......... 6. f ......... 7............. 8... t •••• 9......... 10

I ID OUTER LOOP - ALTERNATIVES ANALYSIS HYDRAULIC MODEL
'1 ID DEEP CONDUIT OUTFALL (SIPHON TUNNEL> ALTERNATIVE<.

3 IIi 10-YR 24-HR SCS METHOD HYDROLOGY

I 4 IT 15 1 0 300
5 10 c 200.,)

I
6 KK II
7 KH BOYLE STATION 4 HYDROGRAPH AT MNHATTllN
8 IN c 1 0.,)

9 01 0 0 0 0 0 0 0 0 0 0

I 10 01 0 0 0 0 0 0 0 0 0 0

11 01 0 0 0 0 0 0 0 0 0 0

12 01 0 0 0 0 0 0 0 0 0 0

I 13 01 0 0 0 0 0 0 0 0 0 0

14 01 0 0 0 0 0 0 0 0 0 0

15 01 0 0 0 0 0 0 0 0 0 0

I
16 01 0 0 0 0 0 0 0 0 0 0

17 01 0 0 0 0 0 0 0 0 0 0

18 01 0 0 0 0 0 0 0 0 0 0

19 01 0 0 0 0 0 0 0 0 0 0

I 20 01 0 0 0 0 0 0 0 0 0 0

21 01 0 0 0 0 0 0 0 0 0 0

22 In 0 0 0 0 0 0 0 0 0 0

I 23 01 0 0 1 1 3 6 12 20 31 41

24 01 ~3 1-,3 71 75 76 73 .'>8 62 cc 49.J")

25 01 42 36 31 27 24 21 18 16 15 13

I
~6 01 t2 H 10 10 9 9 8 8 7 7

27 01 7 6 6 6 5 5 5 5 5 4

28 01 4 4 4 4 3 3 3 3 3 3

29 01 3 3 3 3 3 3 2 '1 2 2<.

I 30 01 2 2 2 2 2 2 '1 2 2 2<.

31 01 2 2 2 2 2 2 2 '1 2 2<.

32 01 1 1 1 1 1 1 1 1 1 1

I 33 01 1 1 1 1 1 1 1 1 1 1

34 01 1 1 1 1 1 1 1 1 1 1

35 01 1 1 1 1 1 1 1 1 1 1

I
36 01 1 1 1 1 1 1 1 1 1 1

37 01 1 1 1 1 1 1 1 1 1 1

38 01 1 1 1 1 0 0 0 0 0 0

39 01 0 0 0 0 0 0 0 0 0 0

I 40 KK N
41 KII BOYLE STATION 13 HYDROGRAPH AT GrNEVA

I 42 IN 5 1 0
43 01 0 0 0 0 0 0 0 0 0 0

44 01 0 0 0 0 0 0 0 0 0 0

I
45 lH 0 0 0 0 0 0 0 0 0 0

46 In 0 0 0 0 0 0 0 0 0 0

47 01 0 0 0 0 0 0 0 0 0 0

48 01 0 0 0 0 0 0 0 0 0 0

I 49 01 0 0 0 0 0 0 0 0 0 0

50 In 0 0 0 0 0 0 0 0 0 0

51 01 0 0 0 0 0 0 0 0 0 0

I 52 01 0 0 0 0 0 0 0 0 0 0
53 01 0 0 0 0 0 0 0 0 0 0

I



I
HEC-l INPIJT PAGE 2

LINE 1D ••••••• 1••••••• 2•••••••3••••••• 4••••••• 51++ •••• 6+++. ++.711+ •• c~8++.++ ••9••• ++.10
."

I 54 01 0 0 0 0 0 0 0 0 0 0
55 01 0 0 0 0 0 C' 0 0 0 0
36 01 0 0 0 0 0 0 0 0 0 0

I 57 01 0 0 1 'I 4 8 16 27 41 58<-

58 01 75 91 101 103 100 r .. 116 76 f)6 57: ..
59 01 48 41 35 31 27 'I' 21 lS' 17 16~"!

I
f.,Q III 14 1.3 12 12 11 1'" 10 9 9 9
61 01 8 8 8 7 7 0 6 6 5
62 In 5 C' C' C' 4 4 4 4 4,J ,J ,J ..
63 01 4 4 4 3 3 3 3 3 3 3

I 64 01 3 3 3 3 3 '. 3 3 3 3
65 01 2 2 'I 'I 2 :. ") 'I 'I 'I.. <- .:. .:. .. <-

66 01 2 2 2 2 2 ~, 'I 2 2 'I, .:. <.

I
67 III 'I 2 2 2 2 2 ") 2 2 1.:. ..
68 01 1 1 1 1 1 1 1 1 1
69 lU 1 1 1 1 1 1 1 1 1

I
70 01 1 1 1 1 1 1 1 1 1
71 01 1 1 1 1 1 1 1 1 1

72 01 1 1 1 1 1 0 0 0 0
73 lH 0 0 0 0 0 0 0 0 0 0

I 74 KK PSC
75 KH OUTFLOW HYDROGRAPH FROM SOUTHERN AVE Pun? STATION - OCT 86 BOYLE REPORT

I 76 IN 5 1 0
77 01 0 0 0 0 0 0 0 0 0 0

78 In 0 0 0 0 0 0 (I 0 0 0

I
79 01 0 0 0 0 0 0 0 0 0 0
80 In 0 0 0 0 0 0 0 0 0 0

81 III 0 0 0 0 0 0 0 0 0 0
82 01 0 0 0 0 0 0 0 0 0 0

~ I 83 01 0 0 0 0 0 0 0 0 0 0

" 84 01 0 0 0 0 0 0 0 0 0 0

85 01 0 0 0 0 0 0 0 0 0 0

I 86 01 0 0 0 0 0 0 0 0 0 0
87 01 0 0 0 0 0 0 0 0 0 0
88 III 0 0 0 0 0 0 0 0 0 0

I
89 01 0 0 0 0 0 0 0 0 0 0
90 01 0 0 0 0 0 0 0 0 0 2
91 III 6 13 22 40 40 40 40 40 40 40
92 01 40 40 40 40 ~ 40 40 40 40 40

I 93 01 0 0 0 0 0 0 0 0 0 0
74 01 0 0 0 0 0 0 0 0 0 0

I
95 KK RPSC
96 KH ROUTE PUHP STATION FLOW TO DROP SHAFT 4
97 RK 600 .0013 .018 eIRe 3.5

I 98 KK DS4
99 KH COMBINE HYDROGRAPHS AT GENEVA (DROP SHAfT 4 INFLOW)

100 He 2
-"-

Ii:

I
I



I
HEC-l INPUT PAGE 3

LIHE ID •• + + + + .1 •• f + + •• 2. + ••• + .3 ••• + + •• 4••••••. 5•• + •••• 6. t" + •• 7........ 8.) ••••• 9•••••• 10

I 101 KK 0
102 tiM BOYLE STATION 16 HYDROGRAPH AT CONCORDA (DROP SHAFT 3 INFLOW)

I
103 IN c 1 0,J

104 01 0 0 0 0 0 0 0 0 0 0

105 01 0 0 0 0 0 0 0 0 0 0

I
106 lH 0 0 0 0 0 0 0 0 0 0

107 01 0 0 0 0 0 0 0 0 0 0

108 01 0 0 0 0 0 0 0 0 0 0

109 01 0 0 0 0 0 0 0 0 0 0

I 110 01 0 0 0 0 0 0 0 0 0 0

Itl 01 0 0 0 0 0 0 0 0 0 0

112 01 0 0 0 0 0 0 0 0 0 0

I
113 01 0 0 0 0 0 0 0 0 0 0

114 01 0 0 0 0 0 0 0 0 0 0

115 01 0 0 0 0 0 0 0 0 0 0

I
116 01 0 0 0 0 0 0 0 0 0 0

117 IU 0 0 0 0 0 0 0 0 0 0

118 01 0 0 0 1 '1 5 10 17 27 38..
119 01 47 ~4 57 J7 L"C !'i0 14 18 32 27J,J

I 120 QI 23 20 17 14 1~ 11 10 9 8 7

121 QI 7 6 6 6 5 C 5 C 4 4,J ,J

122 QI 4 4 4 3 3 3 3 3 3 3

I
123 01 3 2 2 2 2 2 '1 2 2 2L

124 QI 2 2 2 2 2 2 2 1 1 1
pc 01 1 1 1 1 1 1 1 1 1 1
..,J

I
126 QI 1 1 1 1 1 1 1 1 1 1

127 01 1 1 1 1 1 1 1 1 1 1

128 01 1 1 1 1 1 1 1 1 1 1

1'.29 01 1 1 1 1 1 1 1 1 1 1

I 130 01 1 0 0 0 0 0 0 0 0 0

131 QI 0 0 0 0 0 0 0 0 0 0

132 01 0 0 0 0 0 0 0 0 0 0

I
133 01 0 0 0 0 0 0 0 0 0 0

134 01 0 0 0 0 0 0 0 0 0 0

I
115 KK P
136 KH BOYLE STATION 23 HYDROGRAPH AT BROADWAY

137 IN 5 1 0
138 01 0 0 0 0 0 0 0 0 0 0

I 139 01 0 0 0 0 0 0 0 0 0 0

140 01 0 0 0 0 0 0 0 0 0 0

141 01 0 0 0 0 0 0 0 0 0 0

I
142 01 0 0 0 0 0 0 0 0 0 0

143 111 0 0 0 0 0 0 0 0 0 0

144 01 0 0 0 0 0 0 0 0 0 0

I
H5 01 0 0 0 0 0 0 0 0 0 0

146 01 0 0 0 0 0 0 0 0 0 0
147 III 0 0 0 0 0 0 0 0 0 0

148 01 0 0 0 0 0 0 0 0 0 0

I 149 III 0 0 0 0 0 0 0 0 0 0

150 (11 0 0 0 0 0 0 0 0 0 0

131 01 0 0 0 0 0 0 0 0 0 0

I
152 01 0 0 0 1 1 3 " 12 16 19
1:=;3 01 /.1 22 23 23 7.2 21 ~O 18 16 14

I



I
HEC-l INPUT PAGE 4

LINE III + + + + + + +1+ + + •••• 2. + + • + + .3. + • + ••• 4•••••••5....... +6+...... +7••••••• 8••• t +•• 9•• ++ • } 10

I 154 01 12 11 n 8 7 6 6 5 c 47 J

lC;5 In 4 4 3 3 3 3 3 3 ') 2L

156 III 2 2 ') ') ') 2 2 2 1 1L L L

I 157 III 1 1 1 1 1 1 1 1 1 1
158 01 1 1 1 1 1 1 1 1 1 1
1:19 Ot 1 1 1 1 1 1 0 0 0 0

I
160 01 0 0 0 0 0 0 0 0 0 0

161 01 0 0 0 0 0 0 0 0 0 0

162 01 0 0 0 0 0 0 0 0 0 0
163 01 0 0 0 0 0 0 0 0 0 0

I 164 01 0 0 0 0 0 0 0 0 0 0
165 01 0 0 0 0 0 0 0 0 0 0
166 01 0 0 0 0 0 0 0 0 0 0

I 167 01 0 0 0 0 0 0 0 0 0 0
168 01 0 0 0 0 0 0 0 0 0 0

I
1b9 KK PSB
170 KH OUTFLOW HYDROGR~PH FROM BROADWAY PUMP STATION - OCT 86 PoOYlE REPORT
171 IN c 1 0J

172 01 0 0 0 0 0 0 0 0 0 0

I 173 III 0 0 0 0 0 0 0 0 0 0

174 01 0 0 0 0 0 0 0 0 0 0

175 III 0 0 0 0 0 0 0 0 0 0

I 176 01 0 0 0 0 0 0 0 0 0 0
177 III 0 0 0 0 0 0 0 0 0 0
178 III 0 0 0 0 0 0 0 0 0 0

I
179 III 0 0 0 0 0 0 0 0 0 0
180 01 0 0 0 0 0 0 0 0 0 0
181 III 0 0 0 0 0 0 0 0 0 0
182 01 0 0 0 0 0 0 0 0 0 0

I 183 III 0 0 0 0 0 0 0 0 0 0
lB4 III 0 0 0 0 0 0 0 0 0 0
185 01 0 0 0 0 0 0 0 0 0 3

I 186 01 9 18 2fJ 40 40 40 40 40 40 40
187 01 40 40 40 40 40 40 40 40 40 40
188 01 40 40 40 40 40 40 40 40 40 40

I
189 01 0 0 0 0 0 0 0 0 0 0
190 01 0 0 0 0 0 0 0 0 0 0

191 KK nS2

I 192 Ktl COtlBINE HYDROGRAPHS AT BROADWAY (DROP SHAfT 2 INFLOW)
193 HC 2

I
194 KK 0
195 Kti BOYLE STATION 31 HYDROGRAPH AT KARYLAND
176 IN c 1 0J

I
197 01 0 0 0 0 0 0 0 0 0 0

198 01 0 0 0 0 0 0 0 0 0 0
199 01 0 0 0 0 0 0 0 0 0 0
200 III 0 0 0 0 0 0 0 0 0 0

I 201 III 0 0 0 0 0 0 0 0 0 0
202 III 0 0 0 0 0 0 0 0 0 0
203 01 0 0 0 0 0 0 0 0 0 0

I 204 01 0 0 0 0 0 0 0 0 0 0
205 III 0 0 0 0 0 0 0 0 0 0

I



HEC-1 INPUT PAGE C

I
.J

LINE ID'".++ ••• 1••••••• 2•• c •••• 3••••• ++4 ••••••• 5••••••• 6••••••• 7••••••• 8••• " •• 9< ••••• 10

I 206 01 0 0 0 0 0 0 0 0 0 0
207 01 0 0 0 0 0 0 0 0 0 0

208 01 0 0 0 0 0 0 0 0 0 0

I
209 01 0 0 0 0 0 0 0 0 0 0
210 01 0 0 0 0 0 0 0 0 0 0
211 01 0 0 0 0 1 4 8 15 26 3~

212 {H C'J 1>4 74 30 82 :11 77 J1 1-,3 55

I
.J~

213 01 48 42 36 31 27 24 21 1~ 17 16
214 01 15 1.3 12 12 11 1.0 10 9 9 8
215 01 8 8 7 7 7 6 6 6 6 c

.J

I 216 01 5 c C 4 4 4 4 4 4 4.J .J

217 01 4 3 3 3 3 3 3 3 3 3
218 01 3 3 3 3 3

..,
3 3 2 2,J

I
219 01 2 2 '1 2 '1 2 2 2 '1 2<. <. <.

220 01 2 2 2 '1 '1 2 2 2 2 '1
<. <. <.

221 01 '1 '1 2 2 '1 1 1 1 1 1<. <. <.

I
222 01 1 1 1 1 1 1 1 1 1 1
223 01 1 1 1 1 1 1 1. 1 1 1
224 OI 1 1 1 1 1 1 1 1 1 1
225 01 1 1 1 1 1 1 1 1 1 1

I 226 01 1 1 1 1 1 1 0 0 0 0
227 01 0 0 0 0 0 0 0 0 0 0

I
228 KK PSA
2/9 Kli OUTFLOW HYDROGRAPH FROIi UNIVERSITY PUHP STATION - OCT 86 BOYLE REPORT
230 IN 5 1 0

I
231 01 0 0 0 0 0 0 0 0 0 0

232 01 0 0 0 0 0 0 0 0 0 0

233 01 0 0 0 0 0 0 0 0 0 0

234 01 0 0 0 0 0 0 0 0 0 0

I 235 01 0 0 0 0 0 0 0 0 0 0
236 01 0 0 0 0 0 0 0 0 0 0

237 01 0 0 0 0 0 0 0 0 0 0

I 238 01 0 0 0 0 0 0 0 0 0 0
239 01 0 0 0 0 0 0 0 0 0 0
240 01 0 0 0 0 0 0 0 0 0 0

I
241 01 0 0 0 0 0 0 0 0 0 0
242 01 0 0 0 0 0 0 0 0 0 0
243 01 0 0 0 0 0 0 0 0 0 0
244 01 0 0 0 0 0 0 0 0 0 3

I 245 01 10 19 32 40 40 40 40 40 40 40

246 01 40 40 40 10 40 40 40 40 10 40
247 01 40 40 40 40 40 40 40 40 40 40

I
248 01 10 40 0 0 0 0 0 0 0 0

249 01 0 0 0 0 0 0 0 0 0 0
230 [H 0 0 0 0 0 0 0 0 0 0

I 251 KK RPSA
252 KM ROUTE PUMP STATION FLOW TO DROP SHAFT 1
253 RK 500 .0013 .018 CIRC 3.5

I
I
I



I LINE

I 254
?<:<:
~.J.J

I
')<:'
.:..JO

257

I
258
259

260

I 261
262
263

I 2M
265
266

I
267

I
I
I
I
I
I
I
I
I
I
I

I I
I

HEC-l INPUT

ID ....... t .1.) ••••. 2••• ttt .3 •.••••• -1 .•••••• 5•• t •• t .'S •.••••• 7••• t.t .8 ••.•••• 9•••••• 10

KK DSl
KM COMBINE HYDROGRAPHS AT MARYLAND (DROP SfWT 1 INFLOW)
He 2

KK TUNRES
KM INFLOW TO TUNNEL FROM TAMS AREA
He 5

KK TUNROU
KM ROUTF. TAMS INFLOW THROUGH TUNNEL STORA[iE
RS 1 STOF: 0 0
SV 0 41.6 83.2 83.3 83.4 83.5
SE 0 19 18 ~O b5 30
sa 0 0 0 0 0 300
SE 0 19 28 58 80 85
ZZ

PAGE 6



I RUNOFF SUMI'IARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FLOY FO~: HAXllilJIi PERIOD BASIN MAX IrjljM TIflE OF
OPERATION STATION FUllrJ F'EAK 6-HOUR 24-HOUR n-HOUr; ARErl STAGE MAX STAGE

I HYDROGR:~PH AT Ii 75. 12.75 17. 5. '1 0.00£..

HYDROGRAPH AT N 103, 12.75 21. 6. '1 0.00

I
.:..

HYDROGRAP:i AT PSC 40. 12.00 11. 1. 1. 0.00

I ROUTErI TO RPSC 40. 12.25 11. 3. 1. 0.00

2 COMBINED AT OS4 143. 12,75 32. n. 3. 0,00

I HYDROGRAPH AT 0 57. 12.75 11. 3. 1. 0.00

I
. HYDROGRAPH nT P 23, 12.75 6. 1. O. 0.00

HYDROGRAPH AT PSB 40. 12.00 16. 4. 1. 0.00

I 2 COIiBINED AT DS2 63. 12.75 21. ': 2. 0.00d.

HYflROGRAPH AT Q 80. 12.7:; 19. r '1 0.00J. t..

I HYDROGRAF1i AT PSA 40. 12.00 17. 1. 1. 0.00

I
ROUTED TO RPSA 40. 12.2~ 17. 4. 1. 0.00

2 COMBINED AT D~l 120. 12.75 36. ? 3. 0.00

I 5 COMBINED AT TUNRES 458. 12.75 117. 31. 10. 0.00

ROUTED TO TUNRlllJ 0. 0.25 0. 0. o. 0.00 27.84 24.75

I
Ut NORMAL END OF HEC-l Ut

I
I
I
I
I
I
I





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



,I
,

·1

I
I
I
I
I

II
II
II

II,

I
~I

I
I
I

:1

I
I

INTERIM CONDITIONS HEC-1 MODEL
50-YEAR EVENT



THIS PROGRAM REPLACES ALL PREVIOUS VE~~IONS OF HEC-l KNOWN ~S HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1K~.

THE DEFINIT10NS OF V~RIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROH THOSE USED WITH THE 1973-S1I1£ INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THE ~~RSION RELEASED 31J~N85

CONTAINS NEll OPTIONS 0i'I RI. MID BA RECORDS, AND ADDS THE HL RECORD. SEE JANIIARY 1935 ItlPUT
DESCRIPTION FOR NEW DEFINITIONS.

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

II
I
I

*******************************l*********
* ** FLOOD HYDRO GRAPH PACKAGE (HEC-ll ** FEBRU~RY l?Bl ** REVISED 31 JAN 8S *
* ** RUN DATE 27-J TIME 15:5 t

* *****************it******t**titii**t.***t**

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XY:XXXXX XXXX X XXXXX X
X X X X X
X X v X X X{,

X X XXXXXXX XXXXX XXX

ittit**tttitilt*ttttitt*tt**itili*t****
* j,
i U,S, A~~Y CORPS OF ENGINEERS t
~ THE HYDROLOGIC EN6INEERING CENTER ~

i 609 SECOND STREET t
i DAVIS, CALIFORNIA 95616 ~

i (916) ~~O-3285 OR (FTSl 448-3285 t
i t
iiitiiii**iiiiiiiiiitttttt*tttti*ttt**t



I
HEC-l nWUT PAGE

LINE ID •• •• + + .1 + + ••••• 2+ + •••••3•••••• +4••• t • + .5 •• . t • + .6 ••• t • +.7) + • + t , .8 t • i t + • +9+ • + • •• 10

I Hi OUTER LOOP - ALTF.RN~TIVES ANALYSIS HYDRAULIC MODEL
'1 ID DEEP CONDUIT OUTFALL (SIPHON TUNH~L) ALTERNATIVE..
3 ID 50-YR 24-HR SCS METHOD HYDROLOGY

I 4 IT 15 1 0 300
c 10 c 200.J .J

I
6 KK M
7 KM BOYLE STATION 4 HYDROGRAPH AT M~NHATTON

8 IN c 1 0.J

9 01 0 0 0 0 0 0 0 0 0 0

I 10 01 0 0 0 0 0 0 0 0 0 0

11 01 0 0 0 0 0 0 0 0 0 0
12 01 0 0 0 0 0 0 0 0 0 0

I 13 01 0 0 0 0 0 0 0 0 0 0
14 01 0 0 0 0 0 0 0 0 0 0
15 lH 0 0 0 0 0 0 0 0 0 0

I
16 01 0 0 0 0 0 0 0 0 0 0
17 01 0 0 0 0 0 0 0 0 0 0

18 01 0 0 0 0 0 0 0 0 0 0
19 01 0 0 0 0 0 0 0 0 0 0

I 20 01 0 0 0 0 0 0 0 0 0 0
21 01 0 0 0 0 0 0 0 0 0 0
22 01 0 0 0 0 1 1 1 1 1 2

I 23 01 2 3 4 6 10 16 27 40 58 78
24 01 97 it3 17.4 129 17.8 123 114 102 ?1 80

25 01 70 61 53 46 40 36 31 28 25 2;

I
26 In 20 18 17 15 14 13 12 U 11 10

27 01 9 9 8 8 8 7 7 7 6 6

28 01 6 6 6 5 5 c 5 5 5 co
.J .J

29 01 4 4 4 4 4 4 4 4 4 4

I 30 In 4 4 4 3 3 3 3 3 3 3
31 01 3 3 3 3 3 3 3 3 3 3
~'l 01 3 3 3 2 2 2 2 2 2 '1
j .. ..

I 33 01 2 2 '1 2 2 2 2 '1 2 '1.. .. ..
34 01 2 2 '1 2 2 '2 2 2 '2 2..
35 01 '1 2 2 2 2 2 2 2 2 '1.. ..

I
36 01 2 2 2 2 2 2 2 2 2 1
37 01 1 1 1 1 1 1 1 1 1 1

38 01 1 1 1 1 1 1 1 1 0 0
39 01 0 0 0 0 0 0 0 0 0 0

I 40 KK N
41 KM BOYLE STATION 13 HYDROGRAPH AT GENEVA

I
~2 IN co 1 0.J

43 01 0 0 0 0 0 0 0 0 0 0
44 01 0 0 0 0 0 0 0 0 0 0

I
4S 01 0 0 0 0 0 0 0 0 0 0
46 01 0 0 0 0 0 0 0 0 0 0

47 In 0 0 0 0 0 0 0 0 0 0
48 01 0 0 0 0 0 0 0 0 0 0

I 49 01 0 0 0 0 0 0 0 0 0 0
SO 01 0 0 0 0 0 0 0 0 0 0
S1 In 0 0 0 0 0 0 0 0 0 0

I
co') 01 0 0 0 0 0 0 0 0 0 0
.J~

53 01 0 0 0 0 0 0 0 0 0 0

I



I
HEC-l INPUT PAGE 2

LINE 111 ••••••• 1••••• c.2 ••••••• 3••••••• 4••••••. 5« ••••• 6•• ,+ ••• ]( •••••• 8••••••• 9•••••• 10

I 54 01 0 0 0 0 0 0 0 0 0 0

55 01 0 0 0 0 0 0 0 0 0 0

56 01 0 0 1 1 1 1 1 ") ") ")
L L <.

I 57 01 "7 4 6 8 13 '1'1 36 55 80 111
'"

LL

58 01 HO 1,S2 171 170 166 1:)6 142 125 109 94
- 59 01 81 70 61 53 41, 41 36 32 29 26

I
60 or n 21 19 18 17 15 1.4 13 13 12
61 01 11 11 10 10 9 9 9 8 8 8

62 or 7 7 7 7 7 6 6 6 6 6
63 01 6 6 c 5 5 c 5 5 c 5J J J

I 64 In 5 5 c 4 4 4 4 4 4 4J

65 01 4 4 4 4 4 4 4 4 3 3
66 01 "7 3 3 3 3 :3 3 3 3 3

'"

I 67 01 3 3 3 3 3 3 3 3 3 3

68 01 3 3 3 3 3 '1 2 2 ") '1
L L L

69 01 2 2 2 2 2 2 2 2 '1 ")
L L

70 01 2 2 2 2 2 2 2 2 2 '1

I
L

71 01 2 2 2 '1 2 2 2 2 2 2L

72 QI 2 2 ") 2 1 1 1 1 1 0
L

73 01 0 0 0 0 0 0 0 0 0 0

I 74 KK PSC
75 KH OUTFLOW HYDROGRAPH FROH SOUTHERN AVE PUHP STATION - OCT 86 BOYLE REPORT

I 76 lN c 1 0J

77 01 0 0 0 0 0 0 0 0 0 0

78 01 0 0 0 0 0 0 0 0 0 0

I
79 01 0 0 0 0 0 0 0 0 0 0

80 01 0 0 0 0 0 0 0 0 0 0
81 01 0 0 0 0 0 0 0 0 0 0

82 01 0 0 0 0 0 0 0 0 0 0

I 83 01 0 0 0 0 0 0 0 0 0 0
84 01 0 0 0 0 0 0 0 0 0 0

85 01 0 0 0 0 0 0 0 0 0 0

I rl6 01 0 0 0 0 0 0 0 0 0 0

87 01 0 0 0 0 0 0 0 0 0 0

88 01 0 0 0 0 0 0 0 0 0 0

I
89 01 0 0 0 0 0 0 0 0 0 0

90 01 0 0 0 0 0 0 0 0 0 2

91 01 6 13 22 40 40 40 40 40 40 40
92 01 10 40 40 40 40 40 40 40 40 40

I 93 01 0 0 0 0 0 0 0 0 0 0

94 01 0 0 0 0 0 0 0 0 0 0

I 95 KK RPSC
96 KH ROUTE PUHP STATION FLOW TO DROP SHAFT 4
97 RK 600 .0013 .018 CrRC 3.5

I 98 KK DS4
99 KH COHBINE HYDROGRAPHS AT GEN[VA (DROP SHAFT 4 INFLOW)

100 :1C 2

I
I
I



I
HEC-l INPUT PAGE 3

LIHE III J ....... 1........ ~ t ..... ) .:3 •• t ••• +4•••••• +5. + ••••• ,~" .... + ...... 7.... )....... 8............. 9.. t .... ... 10

I 101 KK 0

102 KK BOYLE STATION 1~ HYDRO GRAPH AT CONCORDA (DROP SHAFT 3 INFLOW)

I 103 H~
c 1 0.J

104 01 0 0 0 0 0 0 0 0 0 0

105 01 0 0 0 0 0 0 0 0 0 0

I
106 01 0 0 0 0 0 0 0 0 0 0

107 or 0 0 0 0 0 0 0 0 0 0
loa 01 0 0 0 0 0 0 0 0 0 0

109 01 0 0 0 0 0 0 0 0 0 0

I 110 01 0 0 0 0 0 0 0 0 0 0

111 01 0 0 0 0 0 0 0 0 0 0

112 01 0 0 0 0 0 0 0 0 0 0

I
113 01 0 0 0 0 0 0 0 0 0 0

114 01 0 0 0 0 0 0 0 0 0 0

115 01 0 0 0 0 0 0 0 0 0 0

I
116 01 0 0 0 0 0 0 0 0 0 0

117 01 0 0 0 0 0 0 0 1 1 1
118 01 1 2 3 c 8 14 23 36 52 70.J

119 01 85 93 98 98 94 86 76 66 ~6 48

I 120 01 41 35 30 26 27. 20 17 15 14 12

121 01 11 10 9 9 8 7 7 7 6 6
122 01 6 5 5 5 5 4 4 4 4 4

I
123 01 4 4 4 3 3 3 3 3 3 3
124 01 3 3 3 3 3 3 3 '1 '1 '1

L L L

pc 01 2 '1 2 '1 2 2 2 2 2 2LJ L L

126 01 2 2 2 2 '1 2 2 2 2 '1

I
L L

127 01 2 2 2 2 2 2 2 1 1 1

128 01 1 1 1 1 1 1 1 1 1 1

129 01 1 1 1 1 1 1 1 1 1 1

I 130 01 1 1 1 1 1 1 1 1 1 1

131 01 1 1 1 1 1 1 1 1 1 1

132 01 1 1 1 1 1 1 1 1 1 1

I
133 01 1 1 1 1 0 0 0 0 0 0

134 01 0 0 0 0 0 0 0 0 0 0

I
135 KK P
136 KH BOYLE STATION 23 HYDROGRAPH AT BROADWAY
137 IN 5 1 0
138 01 0 0 0 0 0 0 0 0 0 0

I 139 In 0 0 0 0 0 0 0 0 0 0

140 01 0 0 0 0 0 0 0 0 0 0

1~1 01 0 0 0 0 0 0 0 0 0 0

I
142 01 0 0 0 0 0 0 0 0 0 0

143 01 0 0 0 0 0 0 0 0 0 0

144 01 0 0 0 0 0 0 0 0 0 0

I
145 or 0 0 0 0 0 0 0 0 0 0

146 01 0 0 0 0 0 0 0 0 0 0

147 01 0 0 0 0 0 0 0 0 0 0
148 01 0 0 0 0 0 0 0 0 0 0

I 149 01 0 0 0 0 0 0 0 0 0 0
150 or 0 0 0 0 0 0 0 0 0 0

151 01 0 0 0 0 0 0 0 0 0 0

I
l c 'J 01 0 1 1 2 4 7 15 24 32 38
.J~

133 III 41 42 42 43 42 41 38 ~5 :32 28

I



I
HEC-1 INPUT PAGE 4

LINE III + + • t ••• 1•••••• )2•• t •••• 3. )••• + .1 + t ••••• 5••• ++• +() • + •••••7•• t •••• 3••• •+ +.9 ••••• t 10

I 154 01 24 20 18 15 14 12 11 10 9 8
155 01 7 6 6 l:" 5 l:" 4 4 4 4.J .J

156 01 3 3 j 3 3 3 2 2 2 2

I 157 01 2 2 2 2 2 '1 2 2 2 '1
<. <.

158 01 2 'J 1 1 1 1 1 1 1 1<.

159 01 1 1 1 1 1 1 1 1 1 1

I
160 or 1 1 1 1 1 1 1 1 1 1

161 01 1 1 1 1 1 1 1 1 1 1

162 01 1 1 1 1 1 1 1 1 1 1

163 01 1 1 1 1 1 1 0 0 0 0

I 164 01 0 0 0 0 0 0 0 0 0 0

1.)5 01 0 0 0 0 0 0 0 0 0 0

166 01 0 0 0 0 0 0 0 0 0 0

I 167 01 0 0 0 0 0 0 0 0 0 0

168 01 0 0 0 0 0 0 0 0 0 0

I
169 KK PSB
170 KH OUTFLOW HYDROGRAPH FROM BROhDWAY PUMP STATION - OCT 86 BOYLE REPORT
171 lN 5 1 0

172 01 0 0 0 0 0 0 0 0 0 0

I 173 01 0 0 0 0 0 0 0 0 0 0

174 01 0 0 0 0 0 0 0 0 0 0

175 01 0 0 0 0 0 0 0 0 0 0

I 176 01 0 0 0 0 0 0 0 0 0 0

177 IE 0 0 0 0 0 0 0 0 0 0

178 01 0 0 0 0 0 0 0 0 0 0

I
179 01 0 0 0 0 0 0 0 0 0 0

180 01 0 0 0 0 0 0 0 0 0 0

un 01 0 0 0 0 0 0 0 0 0 0

182 01 0 0 0 0 0 0 0 0 0 0

I 183 91 0 0 0 0 0 0 0 0 0 0
184 01 0 0 0 0 0 0 0 0 0 0
185 01 0 0 0 0 0 0 0 0 0 3

I 186 01 9 18 29 40 40 40 40 40 40 40

187 OI 40 10 40 40 40 40 40 40 40 40

188 01 40 40 40 40 40 40 40 40 40 40

I
189 01 0 0 0 0 0 0 0 0 0 0

190 01 0 0 0 0 0 0 0 0 0 0

191 KK DS2

I 192 KH COMBINE HYDROGRAPHS AT BROADWAY (DROP SHAFT 2 INFLOW)
193 He 2

I
194 KK 0
195 KH BOYLE STATION 31 HYDROGRAPH AT HARYLA~D

196 IN l:" 1 0.J

I
197 01 0 0 0 0 0 0 0 0 0 0
198 01 0 0 0 0 0 0 0 0 0 0
199 91 0 0 0 0 0 0 0 0 0 0
200 01 0 0 0 0 0 0 0 0 0 0

I 201 01 0 0 0 0 0 0 0 0 0 0
202 III 0 0 0 0 0 0 0 0 0 0

203 01 0 0 0 0 0 0 0 0 0 0

I 204 01 0 0 0 0 0 0 0 0 0 0

205 01 0 0 0 0 0 0 0 0 0 0

I



HEC-1 INPUT PAGE r:

I
.1

LINE 111 •• + •••• 1••.•••• 2••••••• 3••••••• 4••••••• 5••••••• 6••••••• 7••••••• 8••.•••• 9•••••• 10

I 206 01 0 0 0 0 0 0 0 0 0 0

207 01 0 0 0 0 0 0 0 0 0 0

208 Ul 0 0 0 0 0 0 0 0 0 0

I 209 lH 0 0 0 0 0 0 0 0 0 0
210 or 0 0 0 0 0 0 0 0 0 0

211 lH 1 1 'J 4 6 12 22 38 56 78.:.

I
212 01 102 123 137 146 148 115 137 U6 113 99
213 01 86 75 66 57 50 44 39 35 31 28
214 01 .)r: 23 ~1 1.9 18 16 15 14 1.3 13, . .1

215 OJ 12 11 11 10 10 9 9 8 8 8

I 216 OI 7 7 7 7 7 6 6 6 6 6

217 OJ 6 6 5 r: r: r: 5 r: 5 r:
.1 .1 .1 .1 .1

218 OJ 5 r: r: 4 4 4 4 4 4 4J .1

I 219 lH 4 4 4 4 4 4 4 4 3 3

220 OJ 3 3 3 3 3 3 3 3 3 3

221 OJ 3 3 3 3 3 3 3 3 3 3
'1'1'1 OJ 3 3 3 3 3 3 2 2 '1 2

I
L ..... L

.:.

223 01 2 2 2 2 '1 2 2 '1 2 2.:. .:.

224 01 2 '1 2 2 '1 '1 2 2 2 2.:. .:. .:.

225 01 '1 2 2 '1 '1 '1 2 '1 2 2.:. .:. .:. .:. .:.

I 226 OI 2 '1 '1 2 1 1 1 1 1 1.:. .:.

227 OJ 0 0 0 0 0 0 0 0 0 0

I 228 KK PSA
229 KM OUTFLOW HYDROGRAPH FROM UNIVERSJTY PUMP STATION - OCT 86 BOYl.E REPORT
230 IN r: 1 0J

I
231 [H 0 0 0 0 0 0 0 0 0 0
212 01 0 0 0 0 0 0 0 0 0 0
233 OJ 0 0 0 0 0 0 0 0 0 0
234 OJ 0 0 0 0 0 0 0 0 0 0

I 235 lH 0 0 0 0 0 0 0 0 0 0

236 OJ 0 0 0 0 0 0 0 0 0 0

237 OJ 0 0 0 0 0 0 0 0 0 0

I 238 OJ 0 0 0 0 0 0 0 0 0 0
239 OJ 0 0 0 0 0 0 0 0 0 0
240 01 0 0 0 0 0 0 0 0 0 0

I
241 OJ 0 0 0 0 0 0 0 0 0 0
242 01 0 0 0 0 0 0 0 0 0 0
243 QI 0 0 0 0 0 0 0 0 0 0
244 01 0 0 0 0 0 0 0 0 0 3-

I 245 01 10 19 32 40 40 40 40 40 40. 40
246 OJ 40 40 40 40 40 40 40 ~O 10 40
247 01 40 40 40 40 40 40 40 40 40 40

I 248 01 40 40 0 0 0 0 0 0 0 0

249 01 0 0 0 0 0 0 0 0 0 0

250 OJ 0 0 0 0 0 0 0 0 0 0

I 251 KK RPSA
252 KM ROUTE PUMP STATION FLO~ TO DROP SHAFT 1
253 RK 500 .0013 ,018 CIRC 3,5

I
I
I



I LINE

I 254
'lC"C"
.:.JJ

I 2~6

257

I
258
2')9

260

I 261
2.~2

263

I
2.')4
265
2M

I
267

I
.

I
I
I
I
I
I
I
I
I
I
I

HEC-1 INPUT

l (I. t ) 1 2) ) 3 t t 4 ,5 t • i ~ itt 7 t t 8t } t" 9 J" 10

11K OSl
KM COMBINE HYDROGRAPHS AT MARYLAND (DROP SHAFT 1 INfl.OW)
HC 2

11K TUNr."fS
KM INFLOW TO TUNNEL FROM TAMS AREA
lie 5

1'1' TUNRDU
11M ROUTE TAMS INFLOW THROUGH TUNNEL STORf\GE
RS 1 STOR 0 0
5V 0 41.6 83.2 83.3 83.4 83.5
SE 0 t9 38 ~O ~i 30
50 0 0 0 0 v 300
~E 0 19 28 ~8 ~j 85
ZZ

PAGE 6



I RUNOFF SUMMARY
FLOII IN CUBIC FEET PER SECOND

TIME H1 HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FI_OII FOR MAXIMUM PERIOO BASIN IiAXIMIji\ TIME OF
OPERATION STtlTION FLOW PEAK 6-HrtUR 24-HOUR n"HOUR AREA STAGE l1HX STAGE

I HYDROGRAPH AT M 129. 12,75 29, a, 1 0,00"J'

I
HYDROGRAPH AT N 170, 12,75 37, 10, 3, 0,00

HYDROGRAPH AT PSC 40, 12,00 11. 1, t- 0,00

I ROUTED TO RPSC 40, 12,25 11. "I 1. 0,00",

2 COMBINED AT DS4 210, 12,75 47, n, 4, 0,00

I HYDROGRAPH AT 0 98, 12,75 20, " '1 0.00.J. /...

HYDROGRAF'H AT P 43, 12,75 11. :3. t- 0,00
, I HYDROGRAPH AT PSB 40, 12.00 16. 4. L 0.00

I 2 COMBINED AT Ds::! 83. 12,75 2/,. ], I.. 0,00

HYIIROGRAPH AT G 146, 12.75 34. 9, 3, 0,00

I HYDROGRAPH AT PSA 40, 12,00 17, 4, 1. 0,00

ROllTED TO RPSA 40, 12,25 17. 4, L 0,00

I 2 COnBINED AT IC11 186. 12,75 51. 14, L" 0.00J.

I 5 COMBINED AT TUNRES 70b. 12,75 173, 46, 15. 0.00

ROUTED TO TUNROU 4O. 16,~5 13, 1. 1. 0.00 80.67 16,25

I
I

*** NORMAL END OF HEC-l ***

I
I
I
I
I
I





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



I
:1
I
I

II

I
I
I
I
I

;1

I
:1

I
I
I

:1
I
I

INTERIM CONDITIONS HEC-1 MODEL
100-YEAR EVENT



THIS PROGRAH REPlACES ALL PREVIOl~ VERSIONS OF HEC-1 KNOWN AS HErl (JAN 73), HEC1GS, HEC1DB, AND HECl.KW.

THE DEFINITIONS OF VARIABlES -RTIMP- AND -RT10R- HAVE CHANGEO FROH THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AHSKK- ON RH-cARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THE VERSION RELEASED 31J{~85

CONTAINS NEW OPTIONS ON ~_ AND R~ RECORDS, AHD ADDS THE HL RECORD. SEE JANUARY 1985 INPUT
DESCRIPTION FOR NEW DEFINITIONS.

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

************t*******************tt******t
* t* FLOOD HYDROGRAPH PACKAGE (HEC-1) •* FEBRUARY 1?81 t* REVISED 31 JAN 85 t

* t* RUN DATE 27-J TIME 16:1 !

* *
**********************tt****tt**tt*******

x X XXXXXXX XXXXX X
X X X X X xx
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

*t*ttttt*i***i*tt~tt*ttit*i**tt***tt**~

* ~* U.S, ARMY CORPS OF ENGINtERS ~

* THE HYI~OLOG{C ENGINEERING CENTER ~

* 609 SECOND STREET ~* DAVIS, CALIFORNIA 95616 ~

* (916) 440-~785 OR (FTS) 448-3285 ~

* ~
*ttttt**tt****tttt*t**tit**t*tt*t*ittt~



I
HFC-1 INPUT PAGE 1

LHIE ID ••••• J .1. ft •••• 2•••••••3••••• f .4. +.+ ••• 5•••••• fb ••••••• 7.•• t ••• S+.+ + •••9. tt ••• 10

I 1 ID OUTER LOOP - ALTERNATIVES ANALYSIS HYflRAlILIr. HODEL
2 IIi DEEP CONDUIT OUTFAl.L (SIPHON TUNNEl.) ALTERNATIVE

3 IIt 100-YR 24-HR SCS METHOT! HYDROLOGY

I 4 IT 1" 1 0 300.J

" 10 " 200J J

I
6 KK H
7 KM BOYLE STATION 4 HYDROGRAPH AT HANHATTON
8 IN " 1 0J

9 01 0 0 0 0 0 0 0 0 0 0

'I 10 01 0 0 0 0 0 0 0 0 0 0

11 01 0 0 0 0 0 0 0 0 0 0

12 01 0 0 0 0 0 0 0 0 0 0

I 13 01 0 0 0 0 0 0 0 0 0 0

14 01 0 0 0 0 0 0 0 0 0 0

15 01 0 0 0 0 0 0 0 0 0 0

I
16 01 0 0 0 0 0 0 0 0 0 0

17 01 0 0 0 0 0 0 0 0 0 0

18 III 0 0 0 0 0 0 0 0 0 0

19 01 0 0 0 0 0 0 0 0 0 0

I 20 01 0 0 0 0 0 0 0 0 0 0

21 01 0 0 0 0 0 0 0 0 0 0

22 01 1 1 1 1 1 2 2 2 2 3

I 23 01 3 4 6 9 13 22 35 S2 74 98

24 01 122 H1 153 159 157 1~O 138 124 110 96
25 01 84 73 6~ 5S 48 43 38 33 30 27

I
26 01 24 22 lO 18 17 15 14 13 12 12

27 01 11 10 10 9 9 8 8 8 7 7

28 01 7 7 6 6 6 6 6 6 S 5

29 01 5 5 S " 5 5 " 5 4 4J J

I 30 01 4 4 4 4 4 4 4 4 4 4

31 01 4 4 4 3 3 3 3 3 3 3

32 or 3 3 3 3 3 3 3 :3 3 3

I 33 01 3 3 3 3 3 3 2 '1 2 '1,. ,.

34 or 2 2 2 2 2 2 '1 2 2 2,.
35 01 2 2 2 2 2 2 2 2 '1 2,.
36 or '1 2 2 2 2 2 '1 2 2 2

I
,. ,.

37 01 2 2 2 2 2 '1 2 '1 2 2,. ,.

38 or 2 2 1 1 1 1 1 1 1 0

39 or 0 0 0 0 0 0 0 0 0 0

I 40 KK N
41 1\11 BOYLE STATION 13 HYDROGRAPH AT GENEVA

I 42 IN 5 1 0
43 01 0 0 0 0 0 0 0 0 0 0

44 or 0 0 0 0 0 0 0 0 0 0

I
45 01 0 0 0 0 0 0 0 0 0 0

46 Ilr 0 0 0 0 0 0 0 0 0 0

47 or 0 0 0 0 0 0 0 0 0 0

18 or 0 0 0 0 0 0 0 0 0 0

I 49 or 0 0 0 0 0 0 0 0 0 0

50 or 0 0 0 0 0 0 0 0 0 0
51 or 0 0 0 0 0 0 0 0 0 0

I
C''l or 0 0 0 0 0 0 0 0 0 0J,.

53 or 0 0 0 0 0 0 0 0 0 0

I



HEC-l INPUT F'AGE 2

I LINE lI1 ••••••• 1••••••• 2•••••.• 3..••••• 4•••••••5••••••• 6•••••••7•••••••8••••••• 9••• , •• 10

I ~4 01 0 0 0 0 0 0 0 0 0 0

55 01 0 0 0 0 0 0 0 1 1 1

56 01 1 1 1 2 2 2 3 3 3 4

I
57 01 5 6 8 12 1f! 29 46 70 103 140
:)8 or 177 200 210 211 203 189 172 153 131 113
59 01 97 84 73 64 5(, 49 43 39 35 31
hO 01 28 -,e- '1"7 21 )0 1.8 17 16 15 14

I
£.,J .... '-,

61 01 13 13 1;; 11 1) 10 10 9 9 9
.'12 IU 9 8 8 8 8 7 7 7 7 7
63 01 7 7 6 6 6 6 6 6 6 6

I 64 01 6 5 c e- 5 e- 5 e- e- e-
.J .J .J .J .J .J

65 lU 5 5 5 4 4 4 4 4 4 4

M 01 4 4 4 4 4 1 4 4 4 4

I
67 01 3 3 3 3 3 3 3 3 3 3

h8 OI 3 3 3 3 3 3 3 3 3 3
69 01 3 3 3 3 3 3 3 3 3 3

I
70 01 3 3 3 2 2 2 2 2 2 2
71 01 2 2 " '1 2 2 '1 2 2 2L L L

72 01 2 2 2 '1 2 1 1 1 1 1L

73 01 0 0 0 0 0 0 0 0 0 0

I 74 KK PSC
75 KI'I OUTFLOW HYDROGRAF~ FROI'I SOUTHERN AVE PUMP STATION - OCT 86 BOYLF REPORT

I
76 IN 5 1 I)

77 lU 0 0 0 0 0 0 0 0 0 0
78 01 0 0 0 0 0 0 0 0 0 0

79 01 0 0 0 0 0 0 0 0 0 0

I 80 01 0 0 0 0 0 0 0 0 0 0
81 01 0 0 0 0 0 0 0 0 0 0
82 IU 0 0 0 0 0 0 0 0 0 0

I 83 01- 0 0 0 0 0 0 0 0 0 0
34 01 0 0 0 0 0 0 0 0 0 0
85 01 0 0 0 0 0 0 0 0 0 0

I
86 01 0 0 0 0 0 0 0 0 0 0
87 01 0 0 0 0 0 0 0 0 0 0

88 III 0 0 0 0 0 0 0 0 0 0
89 III 0 0 0 0 0 0 0 0 0 0

I 90 IH 0 0 0 0 0 0 0 0 0 '1
L

91 01 6 13 27. 40 40 40 40 40 40 40
92 01 40 40 40 ~O 40 40 40 40 40 40

I 93 01 0 0 0 0 0 0 0 0 0 0

94 KK RPSC

I
95 KI'I ROUTE PUMP STATION FLOW TO DROP f~AFT 4
76 RK 600 .001.3 .018 CIRC 3.5

97 KK DS-4

I 98 KI'I COMBHIF. HYDROGRAPHS AT GENEVA (DROP SHAFT" INFLOW)
99 He 2

I
I
I
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HEC-1 INPUT PAGE 3

LINE ID •••• It .1 ••••••• 2••••••• 3•• t •••• 4•• t. ~ •• 5•• ).t •• 6. t ••••• 7.... t) t .8 •• t. It .9 •• )••• 10

I 100 KK 0
101 KH BOYLE STATION 16 HYDROGRAPH AT CONCORDA (DROP SHAFT 3 JNFLmD

I 102 IN 5 1 0
103 III 0 0 0 0 0 0 0 0 0 0

104 01 0 0 0 0 0 0 0 0 0 0

I
105 III 0 0 0 0 0 0 0 0 0 0

106 01 0 0 0 0 0 0 0 0 0 0

107 III 0 0 0 0 0 0 0 0 0 0

108 III 0 0 0 0 0 0 0 0 0 0

I 109 III 0 0 0 0 0 0 0 0 0 0

110 01 0 0 0 0 0 0 0 0 0 0

111 III 0 0 0 0 0 0 0 0 0 0

I 112 01 0 0 0 0 0 0 0 0 0 0

113 III 0 0 0 0 0 0 0 0 0 0

114 III 0 0 0 0 0 0 0 0 0 0

I
115 01 0 0 0 0 0 0 0 0 0 0

116 01 0 0 0 1 1 1 1 1 2 2

117 01 2 3 5 7 11 18 30 46 67 Btl
118 01 104 115 121 1J.O 115 103 73 80 68 58

I 119 III 50 42 36 31 27 24 21 1£ 17 15

17.0 III 13 t2 11 10 10 9 8 8 7 7

121 IH 6 6 6 6 5 5 5 co 5 co
.J .J

I 112 01 4 4 4 4 4 4 4 4 4 4

123 III 3 3 3 3 3 3 3 3 3 3

124 01 3 3 3 3 3 3 3 3 2 2

125 01 2 2 2 2 2 2 2 '1 2 2

I
<.

126 01 2 2 2 2 2 2 2 2 2 2

127 01 2 2 2 '1 2 2 2 2 '1 2<. <.

. 128 III 2 2 1 1 1 1 1 1 1 1

I 129 III 1 1 1 1 1 1 1 1 1 1

130 01 1 1 1 1 1 1 1 1 1 1

131 III 1 1 1 1 1 1 1 1 1 1

I 132 01 1 1 1 1 1 1 0 0 0 0

133 01 0 0 0 0 0 0 0 0 0 0

I
134 KK P
135 KH BOYLE STATION 23 HYDROGRAPH AT BROADWAY
136 HI co 1 0.J

137 III 0 0 0 0 0 0 0 0 0 0

I 138 01 0 0 0 0 0 0 0 0 0 0

139 III 0 0 0 0 0 0 0 0 0 0

140 III 0 0 0 0 0 0 0 0 0 0

I 141 01 0 0 0 0 0 0 0 0 0 0

142 III 0 0 0 0 0 0 0 0 0 0

143 III 0 0 0 0 0 0 0 0 0 0

I
144 III 0 0 0 0 0 0 0 0 0 0

145 III 0 0 0 0 0 0 0 0 0 0

146 III 0 0 0 0 0 0 0 0 0 0

147 III 0 0 0 0 0 0 0 0 0 0

I 148 III 0 0 0 0 0 0 0 0 0 0

149 01 0 0 0 0 0 0 0 0 0 0

150 III 0 0 0 0 0 0 0 0 0 0

I 151 III 0 1 2 3 5 10 20 32 42 48

152 III 51 51 54 54 53 :i1 48 44 40 35

I



I
HEC-1 INPUT PAGE 4

LINE ID ........... 1............ 2......... 3+ •• +.... 4........ )•• 5. +...... ~ +..... t ... 7..... +•• 8........ 9•••• •• 10

I 153 01 30 26 22 19 17 15 13 12 11 9

114 III 9 8 7 7 6 6 " " " 4J J J

1"" III 4 4 • 3 3 3 3 3 3 3JJ Of

I 156 01 3 2 2 2 2 2 2 2 2 '1
L.

157 III 2 2 2 '1 '1 '1 2 2 2 2i.. i.. L.

158 01 2 2 1 1 1 1 1 1 1 1

1
159 or 1 1 1 1 1 1 1 1 1 1

160 01 1 1 1 1 1 1 1 1 1 1

161 01 1 1 1 1 1 1 1 1 1 1

162 01 1 1 1 1 1 1 1 1 1 1

1 163 or 1 1 1 1 1 1 1 1 1 1

164 01 1 1 1 1 1 1 1 0 0 0

165 01 0 0 0 0 0 0 0 0 0 0

I
166 01 0 0 0 0 0 0 0 0 0 0

167 III 0 0 0 0 0 0 0 0 0 0

1-
168 KK PSB
169 KH OUTFI.OW HYrIROGRAf'H FROM BROADWAY PUMP STATION - OCT 96 BOYLE REPORT

170 IN 5 1 0
171 In 0 0 0 0 0 0 0 0 0 0

I 172 01 0 0 0 0 0 0 0 0 0 0
173 (H 0 0 0 0 0 0 0 0 0 0

174 OI 0 0 0 0 0 0 0 0 0 0

1 175 In 0 0 0 0 0 0 0 0 0 0

176 01 0 0 0 0 0 0 0 0 0 0

177 01 0 0 0 0 0 0 0 0 0 0

I
178 01 0 0 0 0 0 0 0 0 0 0

179 01 0 0 0 0 0 0 0 0 0 0

180 01 0 0 0 0 0 0 0 0 0 0

181 01 0 0 0 0 0 0 0 0 0 0

I 132 01 0 0 0 0 0 0 0 0 0 0

183 01 0 0 0 0 0 0 0 0 0 0

184 01 0 0 0 0 0 0 0 0 0 3

1 185 01 9 18 '1(' 40 40 40 40 40 40 40L./

186 01 40 40 40 40 40 40 40 40 40 40

187 IH 40 40 40 40 40 40 40 40 40 40

I
138 QI 0 0 0 0 0 0 0 0 0 0

189 KK DS2
190 KM COHBINE HYDROGRt.PHS AT BROADWAY (DROP SHAFT 2 INFLOW)

I 191 He 2

1S'2 KK Q

1
193 KM BOYLE STATION 31 HYDROGRAPH AT MARYLAND
194 (N 5 1 0

195 01 0 0 0 0 0 0 0 0 0 0

I
196 01 0 0 0 0 0 0 0 0 0 0

197 01 0 0 0 0 0 0 0 0 0 0

198 01 0 0 0 0 0 0 0 0 0 0

199 III 0 0 0 0 0 0 0 0 0 0

I 200 OI 0 0 0 0 0 0 0 0 0 0
201 01 0 0 0 0 0 0 0 0 0 0

202 01 0 0 0 0 0 0 0 0 0 0

I 203 01 0 0 0 0 0 0 0 0 0 0
204 01 0 0 0 0 0 0 0 0 0 0

1
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HEC-l JNPUT PAGF 5

!.HIE 10 •• ++.... 1•• t ••• J 2........ 3••••••• 4••••• ).5+ ••• + •• h•• )•••• 7.. +••••• 8••• + + ) .9 ••••• )10

I 205 01 0 0 0 0 0 0 0 0 0 0

206 01 0 0 0 0 0 0 0 0 0 0
207 01 0 0 0 0 0 0 0 0 0 0

I
208 OJ 0 0 0 0 0 0 1 1 1 2
209 OJ '1 3 4 6 10 18 31 49 73 10J

L

2tO OJ 130 1:)5 173 1:32 184 180 170 1':C" B8 121.JJ

I
211 OJ 105 92 80 70 61 SA 48 43 38 34
212 or 11 28 '1C" 23 :·~1 :0 18 t7 16 15... J

213 or 14 13 B 12 11 11 10 10 9 9

214 OJ 9 8 8 8 8 8
., 7 7 7I

I 215 OJ 7 7 7 6 6 6 6 6 6 6
216 OJ 6 6 C" C" C" C" C" C" 5 5J J J .J J J

217 OJ 5 5 5 5 4 4 4 4 4 4

I
218 01 4 4 4 4 4 4 4 4 4 4

219 01 4 3 3 3 3 3 3 3 3 3
no OJ 3 3 3 3 3 3 3 3 3 3

I
221 In 3 3 3 3 3 3 3 3 3 3
222 OJ 3 3 3 3 3 2 2 2 2 '1

L

223 01 2 2 2 2 2 2 '1 2 2 2L

224 IlJ 2 '1 '1 2 '1 '1 1 1 1 1
L L I.. I..

I 225 OJ 0 0 0 0 0 0 0 0 0 0

2"26 1\11 PSA

I
227 KH OUTFLOW HYDROGRAPH FROH UNJVERSJTY PUHP ST~TJON - OCT B6 BOYLE REPORT
228 IN C" 1 0J

229 OJ 0 0 0 0 0 0 0 0 0 0

I
230 OJ 0 0 0 0 0 0 0 0 0 0
231 OJ 0 0 0 0 0 0 0 0 0 0
232 IlJ 0 0 0 0 0 0 0 0 0 0
233 OJ 0 0 0 0 0 0 0 0 0 0

I 234 OJ 0 0 0 0 0 0 0 0 0 0
235 OJ 0 0 0 0 0 0 0 0 0 0
236 OJ 0 0 0 0 0 0 0 0 0 0

I
237 OJ 0 0 0 0 0 0 0 0 0 0
238 01 0 0 0 0 0 0 0 0 0 0
239 01 0 0 0 0 0 0 0 0 0 0

I
240 OJ 0 0 0 0 0 0 0 0 0 0
241 OJ 0 0 0 0 0 0 0 0 0 0

242 OJ 0 0 0 0 0 0 0 0 0 3
243 01 10 19 32 40 40 40 40 40 40 40

I 244 Ul 40 40 40 40 40 40 10 40 10 10

245 01 40 40 40 40 40 40 40 40 40 40
246 OJ 40 10 0 0 0 0 0 0 0 0

I
247 OJ 0 0 0 0 0 0 0 0 0 0

7.18 KK RPSA

I
249 KH ROUTE PUMP STAT JON FLOW TO DROP SHAFT 1
250 RK 500 .0013 .018 ClRe 3.5

251 KK lIS1

I 252 KH COMBJNE HYDROGRAPHS AT MARYLAND (DROP SHAFT 1 INFl.OW)
253 He 2

I
I



I LINE

I 254
255

I
'lei..
.:.,,~

257

I
258
259
260
261

I 262
263
264

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

HEC-1 INPUT

III + • t t 1.. + ft. t .. 2. + t + 3t ) + .1 + •• 5 !) }• + t .7 3 t .. 9..... •• 10

KK TUNRES
KM INFLOW TO TUNNEL FROM TAMS AREA
IIC 5

KK TUNROU
KH ROUTE TAMS INFLOW THROUGH TUNNEL STORAGE
RS 1 SlUR 0 0
SV 0 41.6 83.2 83.3 83.4 83.5
SE 0 19 18 ~o 65 ~o

SO 0 0 0 0 500
SE 0 19 l8 :i8 80
zz



I RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TItlE IN HOURS, AREA IN SQUARE MILES

I F'EAK TIHE OF AVERAGE FLOW FOR HAXIMUH PERIOD B:~SIN MAXIHUM TIME OF
OPERATION SH:TION FLOW PEI'lK 6-f:OllR 24-HOUR 72-HOUR ARErl STAGE MnX STAGE

I HYDROGRAPH AT M 159. 12.75 j.). 1.0. I o.nov,

I
HYDROGRAPH AT N 211. 12.75 45. 12. 4. 0.00

HYDROGRAPH liT PSC 40. 12.00 11. :s. \. 0.00

I ROUTED TO RPSC 40. 12.2~ 11. 3. 1. 0.00

2 COMBINED AT DS4 251. 12.75 l:"l:" 15. 5. 0.00.J"; +

I HYIiROGRAPH AT 0 170. 12.75 ')c 7. '1 0.00~J. ..
HYDROGRAP:i liT P 51. 12.75 13. 1. 1. 0.00

I HYDROGRAPH AT PSB 40. 12.00 16. 4. 1. 0.00

I ~ COKBINED AT DS2 94. 12.75 29. 8. 3. 0.00

HYIlROGRAPH AT Q 182. 12.75 42. 11. 4. 0.00

I HYDROGRAPH AT PSA 40. 12.00 17. 4. 1. 0.00

I
ROUTED TO RPSA 40. 12.25 17. 4. 1. 0.00

2 COMBINED AT [IS1 222. 1.2.75 59. 1/lt
LO 0.00oj.

I 5 COMBINED AT TUNRES 8~(;. 12.75 203. 54. 18. 0.00

ROUTED TO TUNROU 289. l~.OO 41. 1'1 A 0.00 70.70 14.00... "

I
**t NORMAL END OF HEC-l *t*

I
I
I
I
I
I
I
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OUTER LOOP HIGHWAY SR360 INTERCHANGE
HYDROLOGY STUDY PART 1 & PART 2 REPORTS
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OUTER LOOP HIGHWAY

SR 360 INTERCHANGE

HYDROLOGY STUDY

PART 1 - Area Uncontrolled
by City of Mesa Detention Ponds

HNTB

September 1986
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EXECUTIVE SUMMARY

Thi s report presents the resul ts of a hydrology study that used an HEC-l

computer model to determi ne the expected runoff from the "uncontroll ed"

area north of the Superstition Freeway and east of the proposed Outer Loop

Hi ghway, yet downstream of the Ci ty of Mesa detenti on ponds constructed

adjacent to the Superstition Freeway.

The expected runoff peaks from the study area directly impacting the SR 360

- Outer Loop Hi ghway I nterchange are 780 cfs for the 10-year storm, 1279

cfs for the 50-year storm, and 1562 for the 100-year storm.

Flows from the area directly contributing to Carriage Lane Basin, outflow

from the Carriage Lane Basin, outflow from the Dobson Ranch Lake, outflow

from the City of Mesa pond system along the Superstition Freeway, and the

interactions of the HNTB and Boyle hydrology models will be presented in a

future Hydrology Report, "Part 2 - Inflow Hydrographs to Outer Loop Offsite

Drainage System".
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SR 360 Interchange

Hydrology Study

July 18, 1986

A. Hydrology Model

1) Methodology

A hydrology model using the Corps of Engineers computer program HEC-1 was

assembled for the area contributing "uncontrolled" runoff to a concentra

tion point at the Mesa Drainage System Channel where it passes under the

Superstiti on Freeway. The computer model was based on Soil Conservati on

Servi ce (SCS) methodology. The "uncontroll ed" runoff is contri buted by a

drainage area north of the Superstition Freeway and downstream of the major

detention basin at Extension Road and the Freeway.

2) Drainage Area

The approximate boundaries of the drainage area were given in the project

description as the Superstition Freeway, Extension Road, Broadway Road,

Country Club Drive, 8th Street, Alma School Road, Apache and the Tempe

Canal, an area of roughly 5.5 square miles. The boundary is shown on Exhi

bit 1, 2 and 3. Field inspection indicated that runoff could also be con

tributed by a 0.5 square mile area between Country Club Drive and Extension

Road from Southern Avenue to Broadway Road. Around 1. 5 square mil es of

1
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area, mostly west of .Date and north of the Southern Pacific Railroad, con

tributes 1ittle runoff to the concentration point, due to the Southern

Pacific Railroad embankment. For about 2.5 miles running east of the Tempe

Canal, the railroad embankment is 2 to 4 feet above natural ground, with

only a 41 by 31 box culvert carrying flow under the tracks near the Univer

sity of Ari zona Experimental Farm. At the eastern edge of the drai nage

area, where the embankment is bui 1t up about 1 foot, it was assumed the

tracks woul d overtop; therefore the quarter-mil e-wi de stri p between Date

and Country Club Drive from the railroad to 8th Street was considered con

tributing area. Storage below the slight build-up of the tracks was in

cluded in the model. Much of the remaining 1.5 square miles north of the

tracks contributes to the box culvert near the ASU farm. Runoff from that

area goes into storage behind the rail road embankment, mostly within the

farm with some flowing south through the culvert, sane remaining in stor

age, and the remainder flowing westward towards the Tempe Canal.

3) Field Investigation

All streets, and all residential, commercial and industrial developments of

the 5 3/4 square mile drainage area were driven during the field investiga

tion. All residential lots with sunken or benned yards were recorded as

having flood irrigation on copies of 200-scale aerial photographs. Benned

undeveloped areas were recorded. All residential, commercial or industrial

areas with runoff retenti on or detenti on measures were recorded. It was

noted if the observed runoff control measures were obviously insufficient.

Areas currently undergoing construction/development were noted.

2
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4) Computer Model Input Data

i. Subareas

Subsequent to the field investigation, the watershed area was divided into

30 subareas. The subareas are shown on Exhibit 1, 2 and 3. The fie1 d

observati ons were transferred to 200-sca1 e Ci ty of Mesa sheets showi ng

property 1i nes and street ri ght-of-ways. From these, the amount of area

for each subarea was calculated for four categories; flood irrigated

areas, areas with significant retention, areas with minor retention, and

undeveloped areas. Non-contri buti ng areas were determi ned assumi ng that

observed mi nor retention controlled 50-year runoff from 50% of the prop

erty, whil e the other three categori es assumed control of all 50-year

runoff from the lot or property where observed. Undeveloped areas were

considered as non-contributing because many had berms along property lines,

and because all development in Mesa since 1972 has been required to provide

full retention for 50-year runoff.

Because the City of Mesa retention requirement is the 50-year runoff volume

(based upon the City of Mesa rai nfal1 curves and thei r 50-year 24-hour

rainfall depth of 3.0 inches), the assumption was made that the so-called

non-contributing areas with retention storage were only non-contributing up

to the City of Mesa 50-year 24-hour rainfall depth of 3.0 inches. For

storms with 24-hour rainfall depths exceeding 3.0 inches, all available re

tenti on vol ume wi thi n the "non-contri buti ng" was assumed used by the fi rst

3 inches of rainfall, with the excess runoff from any additional rainfall

depths contributing along with runoff from the "contributing" area. This

3
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excess runoff from the "non-contributing" areas does not affect local run

off peaks because it only occurs after the runoff from the first 3 inches

of rainfall goes into storage, so that the excess occurs in the latter

stages of the storm. However, the excess runoff does cause a significant

increase in total runoff volumes.

ii. Procedures and Assumptions for Determining Subarea Characteristics

For the assembly of the HEC-l model, the procedures and assumptions used by

the Boyle Engineering Corporation hydrology study of the area between Price

Road and the Tempe Canal between Superstiti on Freeway and the Sal t River

were followed wherever as possible. Because the Boyle and HNTB hydrology

results may be inputs to the same hydraulic structure design, usage of con

s i stent methodology is important. Therefore, Soil Conservati on Servi ce

(SCS) methodology was used, with only one major difference; the HNTB model

has somewhat larger average subarea sizes. However, runs made of a portion

of the Boyle area with Boyle data, but larger subarea sizes, indicated

little or no change in magnitude of runoff peaks.

The HNTB model initially used the City of Mesa Rainfall Intensity-Duration

Frequency Relations curves acquired from the City of Mesa, because the

drainage area lies entirely within that city and because a city ordinance

has requi red compl ete retenti on of the 50-year 24-hour rai nfall runoff

depth since the early 1970's. The Boyle model used a 50-year 24-hour rain

fall depth of about 3.4 inches; the Ci ty of Mesa curves have a 50-year

24-hour rainfall depth of 3.0 inches. To be sufficiently conservative and

for compatabil i ty of resul ts, the HNTB model was converted to the Boyl e

4
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input rainfall data. Table 1 lists the respective rainfall values used by

Mesa, and those used in the HNTB and Boyle models.

The procedure used by Boy1 e for determi ni ng SCS Curve Numbers was used,

basing Curve Numbers (CN) on a base CN and a percentage of impervious area

(estimated) for each subarea. A base CN of 72 was used to represent ave

rage pervious areas within the drainage area, based upon Type B soil, two

thirds urban lawn in fair condition and one-third desert landscaping.

Because of the 5i ze of the drai nage area, the estimated percentages of

impervi ous area were based upon zoni ng categori es assumi ng full deve1op

ment. Corresponding CN's and impervious area percentages for zoning types

are shown in Table 4.

The TR55 method was used for determi ni ng suba rea 1ag time based upon hy

draulic length, CN, and average basin slope, then modified using factors

based upon CN, percentage of impervi ous area and percentage of hydrau1 i c

length modified. The subarea characteristics are summarized in Table 2.

iii. Procedures and Assumptions for Hydrograph Routings

For routings, again the same procedures used by Boyle were followed and

incorporated into the model. The kinematic wave routing method in HEC-l

was used to route hydrographs. Over1 and flow through city streets wa s

modeled as very wide, shallow trapezoids. Storm sewers originating in the

overall drainage are, conveying flow across subarea boundaries, were

modeled. Capacities of storm sewers were set for surcharge conditions by

assuming the friction slope equaled the average ground slope the pipe. The

5
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84" storm sewer that originates outside the drainage area was ignored, be

cause the pipe size was constant throughout the drainage area. and because

the ground elevations at the points where the sewer entered and exited the

drainage area were equal, implying no capacity was available under sur

charge conditions. Existing open channels were included in the model.

The overl and routi ng of the runoff hydrographs is based upon the major

street pattern. Because most major streets run at approximately 45 0 to the

contour lines, it was assumed for the HNTB model that overland flow would

concentrate at intersections of major streets, then split, flowing westerly

and southerly along the streets with split capacities based upon street

right-of-way width and average street slope for next 1/2-mile reach. At

downstream i ntersecti ons, the process of concentrati on and sp1it was re

peated. The flow splits used in the model are summarized in Table 3.

Significant retention was modeled in three locations: at the Southern

Pacific Railroad for a short reach west of Country Club Drive, behind the

banks of the Tempo Canal north of the Southern Pacific railroad embankment,

and at the retention basin on the grounds of Roosevelt School adjacent to

the Tempe Canal and 8th Avenue. The fi rst two resul ted in si gnifi cant

reduction and delay of outflow peaks for all storms analyzed, and the third

resulted in significant effects upon peaks for the ten-year storm with only

minor influence on peaks from more severe storms. Additional major storage

was modeled on the grounds of the University of Arizona Experimental Farm

as detention rather than retention. Storage is summarized in Table 5.

B. Resul ts

6
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1) HNTB Model

Tables 6, 7 and 8 list the resulting peak flows and runoffs volumes for all

subareas and concentration points from the model runs of the 10-, 50- and

100-year stonns. Table 9 lists the outflows impacting the Outer Loop

project. Computer printouts are included as Appendix A.

A peak 50-year flow of 1279 cfs resulted at the intersection of the Super

sti ti on Freeway channel and the Mesa Ora; nage System channel para11 eling

the Tempe Canal. It must be noted that this peak does not take into ac

count any flow passing the diversion weir at the Superstition Freeway chan

nel and the Extension Road detention basin. Detennination of flow from the

"con trolled" drainage areas upstream will be included in the hydrology

report summarizing all inflows to the proposed outfall system.

There is also a 50-year flow of 130 cfs that is currently delivered to the

Tempe canal by the two 48-inch pipes in Broadway. There are indications

that currently the outl et of these pi pes is constri cted to two 24-inch

pipes for release into the Tempe Canal. However, if these pipes are to be

picked up as part of this project, the constriction will be removed.

In addition, there is a 50-year flow of 27 cfs that overtops the Tempe

Canal north of the Southern Pacific Railroad.

2) Comparison with Yost &Gardner Study and with Preliminary HNTB Results

The total of the 50-year outflows (1279 + 130 + 27), discussed in the pre-

7



I
~~ I
I

I
I
I
I
I
I
I
I

'I
I
I
I
I
I
I
I
I

ceding section, is around 1500 cfs, which is equivalent to the 1600 cfs

detenni ned by the 1975 Yost and Gardner Study. The vol ume of runoff (352

acre-feet for the 1230 cfs and 41 acre-feet for the 100 cfs pipe flow) of

about 400 acre-feet is somewhat in excess of the Yost and Gardner study

volume of 337 acre feet.

There was a significant increase in peaks and volumes over the HNTB pre

liminary model runs for three reasons. First, the base eN for previous

area was raised from 68 to 72, to be more consistent with the Boyle model

and because of additional field observations. This had a significant

effect upon both peaks and volumes. Second, the area north of the Southern

Pacific Railroad was allowed to contribute runoff through the culvert south

of the ASU fann: Thi s had no effect upon the peak di scharges 1i sted in

Table 2, due to the delaying effect of the storage behind the railroad

embankment; however, it di d increase runoff volumes. Th i rd, the Boy1 e

rainfall curves were used rather than the Mesa curves. (The Mesa curves

were used by Yost &Gardner).

8



TABLE 1

The val ues in parentheses were used by Boyl e Engi neeri ng for thei r HEC-l

modeling of offsite area between the Outer Loop corridor and the Tempe

Canal; for consistency and compatibility of results, the Boyle values were

used in the HNTB model.

5 min. 0.43" (O. 46 ") 0.66" (0.63") 0.69" (0.72")

15 min. 0.94" (0.90") 1.36" (1. 23") 1.44" (1.41")

1 hr. 1.55" (1. 58") 2.25" (2.16") 2.38" (2.48")

2 hr. 1.66" (1. 68 ") 2.40" (2. 38") 2.59" (2.72")

3 hr. 1. 75" (1. 78") 2.48" (2.52") 2.73" (2.89")

6 hr. 1.92" (2. 02 II ) 2.61" (2.80") 3.00" (3.20")

12 hr. 2.10" (2.24") 2.76" (3.10") 3.29" (3.54")

24 hr. 2.40" (2.46 II ) 3.00" (3.42" ) 3.60" (3.90")

Rainfall Depths Used in HEC-1

100-year

Mesa (BOYLE)

50-year

Mesa (BOYLE)

10-year

Mesa (BOYLE)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 2
SUBAREA CHARACTERISTICS AND HEC-1 PARAMETERS

I Directly Maximum SCS
Total Contributing Retention Percent SCS Hydraul i c Lag

I
Subarea Area Area Volume Impervious Curve Length Time
Number (Acres) (Acres) (Acre-Feet) Area Number (Feet) (Hours)

1 55.5 32.7 3.65 67% 89 3600 0.73

I 2 76.2 58.0 2.96 71% 90 3900 0.77

3 76.4 40.8 6.46 77% 92 3700 0.72

I 4 34.5 24.6 1. 73 75% 92 2900 0.60

5 156.3 83.0 12.17 71% 90 5200 0.96
..

6 159.4 102.7 9.42 68% 90 5200 0.98

~ I 7 75.4 56.8 3.34 74% 92 3700 0.73

8 155.7 78.0 12.80 68% 90 5200 0.98

I 9 158.2 78.7 13.12 67'1, 90 5200 0.98

10 114.2 31.0 15.63 82% 93 5000 0.90

I 11 76.6 25.6 7.09 54'1, 86 4100 0.89

12 76.7 50.6 4.15 66% 89 3900 0.79

I 13 44.7 23.5 3.80 76% 92 2800 0.58

14 171.0 66.4 13.81 50% 85 5200 1:11

15 150.4 47.1 17.25 70% 90 5200 0.97
~I 16 76.7 54.4 4.03 ' 78% 92 3800 0.73<'"..

I
17 165.2 20.7 17.44 31% 83 4000 1.04

18 82.1 54.1 4.66 70'1, 90 4000 0.79

19 158.6 156.3 0.41 64% 89 5300 1.02

,,' I 20 159.0 102.6 9.72 74% 91 5400 0.98

21 104.8 23.6 15.92 85% 94 4500 0.82

I 22 81.5 34.9 7.73 70% 90 4000 0.79

23 159.1 137.0 3.55 66% 89 5300 1.00

I 24 179.9 96.8 14.36 73% 91 5300 0.97

25 173.6 94.3 13.12 70% 90 5700 1.04

I
26 129.5 60.4 12.45 75% 92 5400 0.98

27 226.4 153.0 10.67 57% 87 5700 1.13

28 146.5 133.9 2.03 66% 89 4600 0.90
,~ I 29 79.7 14.6 10.79 70% 90 4100 0.80

30 111.9 44.5 12.10 76% 92 4800 0.89

I
I
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TABLE 3

FLOW SPLIT RATIOS AT SUBAREA CONCENTRATION POINTS

Suba rea Streets Slope ROW Sp1it Ra ti 0 Subarea Streets Slope ROW Sp lit Ra t; 0

1 Date .24'I. 50' 1. 01 South 12 Extension .2o'I. 70' 1.00 South
vs. vs.

University .12'I. 70' 1. 00 West Main .12'I. 100' 1.11 West

2 Date •2l'I. 60' 1.00 South 14 Alma School .12'I. 70' 1. 00 South
vs. vs.

Main .o8'I. 100 ' 1.03 West University •33'I. 85' 2.01" West

4 Extension .23'I. 90' 1. 34 South 15 Alma School .23'I. 80' 1.00 South
vs. vs.

Broadway .16'I. 80' 1. 00 West Main .31'I. 100' 1.45 West

5 Extension .19'I. 85' 1.00 South 18 Longmore .28'I. 75' 1.00 South
vs. vs.

8th Ave. .19'I. 85' 1.00 West Broadway .261, 105' 1.35 West

6 Extension .191- 90' 1.00 South 19 Longmore .21'I. 80' 1.05 South
vs. vs.

Southern .271, lOS' 1. 39 We~t Pueblo .191, 80' 1.00 West

7 Alma School .27'I. 80' 1.36 South 20 Longmore .081, 90' 1.00 South
vs. vs.

Broadway .191, 70' 1.00 West Southern .191, 120' 2.05 West

8 A1 rna School .23'I. 85' 1.02 South 22 Dobson .19't 110' 1.00 South
vs. vs.

8th Ave. .22'I. 85' 1.00 West Broadway .32'I. 90' 1. 07 West

9 Alma School .16'I. 110' 1.00 South 23 Dobson •27 'I. 110' 1.76 South
vs. vs.

Southern .25'I. 110' 1.25 West 8th Ave. .29't 60' 1.00 West

11 Extension .23'I. 70' 1.00 South 24 Dobson .081, 110' 1.00 South
V5. vs.

University .2U 80' 1.16 West Southern .12'I. 110' 1. 22 West



TABLE 4
CURVE NUMBERS AND IMPERVIOUS AREA PERCENTAGES BY ZONING CATEGORIES

Note: Impervious area percentage based upon full development. Curve
numbers are based upon CN of 72 for pervious and CN of 98 for impervious;
except for AG, which is SCS value.
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Zoning
Category

AG
Rl-35
Rl-15
Rl-9
Rl-7
Rl-6
R-2
R-3
R-4
R-5
C-l
C-2
C-3
M-l
M-2
HRZ
SCHOOL

Zoning
Type

Agri cul tura1
Single Family Residential
Single Family Residential
Single Family Residential
Single Family Residential

. Single Family Residential
Restricted Multiple Residential
Limited Multiple Residential
General Multiple Residential
Residential Service
Neighborhood Commercial
Limited Commercial
General Commercial
Restricted Industrial
General Industrial
High Rise Zone

Percentage of
Impervious Area

5%
25%
30%
45%
55%
60%
70%
70%
70%
60%
85%
85%
85%
75%
75%
85%
30%

SCS Curve
Number (CN)

78
78
80
84
86
88
90
90
90
88
94
94
94
92
92
94
80
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TABLE 5

Major Runoff Storage Volume Within Drainage Area

A) Retention - Treated as dead storage
Behind S.P.R.R. from Country Club to Extension

9 acre-feet

Behind Tempe Canal bank and S.P.R.R. near Apache
10 acre-feet

On grounds of Roosevelt Elementary School - south of 8th Avenue and
east of Tempe Canal

12 acre-feet

B) Detention - Drained by culvert under S.P.R.R.
On grounds of University of Arizona Experimental Farm, behind S.P.R.R.
embankment

Approximately 60 acre-feet
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I TABLE 6

10-YEAR 24-HOUR STORM: PEAK FLOWS AND RUNOFF VOLUMES

I Subarea! Subarea Concentration Poi nt
Concentration Peak Time of Peak Tlme of

I Point Flow Peal< Volume Flow Peal< Volume

1 29 cfs 12.83 3.8 AF 29 cfs 12.83 3.8 AF

I 2 53 cfs 12.83 7.1 AF 65 cfs 12.92 9.0 AF

3 43 cfs 12.83 5.6 AF 70 cfs 13.00 10.0 AF

I 4 29 cfs 12.67 3.3 AF 29 cfs 12.67 3.8 AF

5 64 cfs 13.08 10.2 AF 80 cfs 13.08 12.4 AF

I
6 77 cfs 13.08 12.5 AF 116 cfs 13.17 18.7 AF

7 60 cfs 12.83 7.7 AF 70 cfs 12.83 9.3 AF

8 59 -cfs 13.08 9.6 AF 138 cfs 13.17 21.2 AF

I 9 59 cfs 13.08 9.6 AF 214 cfs 13.25 37.5 AF

10 29 cfs 13.00 4.4 AF 161 cfs 13.42 36.1 AF

I 11 17 cfs 13.00 2.5 AF 31 cfs 13.00 4.4 AF

12 43 cfs 12.92 5.9 AF 85 cfs 13.08 12.5 AF

I 13 29 cfs 12.67 3.2 AF 59 cfs 12.92 9.6 AF

14 34 cfs 13.25 6.3 AF 50 cfs 13.25 8.7 AF .

I
15 36 cfs 13.08 5.8 AF 90 cfs 13.33 15.3 AF

16 ·57 cfs 12.83 7.4 AF 131 cfs 13.17 23.2 AF

17 78 cfs 13.17 13.9 AF 206 cfs 13.33 37.1 AF

I 18 48 cfs 12.92 6.7 AF 104 cfs 13.00 47.7 AF

19 108 cfs 13.17 18.2 AF 215 cfs 13.17 49.0 AF

I 20- 81 cfs 13.08 13.2 AF 253 cfs 13.33 44.1 AF

21 25 cfs 12.92 3.6 AF 240 cfs 13.42 45.9 AF

I 22 31 cfs 12.92 4.3 AF 86 cfs 13.08 31. 7 AF

23 '96 cfs 13.08 16.0 AF 242 cfs 13.25 63.8 AF

I
24 77 cfs 13.08 12.5 AF 425 cfs 13.42 108.9 AF

25 67 cfs 13.17 11.5 AF 417 cfs 13.58 70.8 AF

I
26 50 cfs 13.08 8.2 AF 79 cfs 13.33 16.0 AF

27 87 cfs 13.25 16.1 AF 139 cfs 13.42 21.4 AF

28 102 cfs 13.00 15.6 AF 360 cfs 13.42 120.5 AF

I 29 13 cfs 12.92 1.8 AF 780 cfs 13.67 193.1 AF

30 40 cfs 13.00 6.1 AF 40 cfs 13.00 6.1 AF

I
I See Exhibit 1
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TABLE 7

I
50-YEAR 24-HOUR STORM: PEAK FLOWS AND RUNOFF VOLUMES

Subarea/ Subarea Concentration Point

I Concentration Peak Tlme of Peak Tlme of
Point Flow Peak Volume Flow Peak Volume

I
1 47 cfs 12.83 6.9 AF 47 cfs 12.83 6.9 AF

2 84 cfs 12.83 12.1 AF 105 cfs 12.92 15.6 AF

3 67 cfs 12.83 9.9 AF 112 cfs 12.92 17.6 af

I 4 45 cfs 12.67 5.5 AF 45 cfs 12.67 9.8 AF

5 102 cfs 13.08 18.8 AF 126 cfs 13.00 24.4 AF

I 6 124 cfs 13.08 22.1 AF 184 cfs 13.08 34.3 AF

7 92 cfs 12.83 12.8 AF 109 cfs 12.83 17.0 AF

I 8 94 cfs 13.08 17.9 AF 215 cfs 13.08 39.9 AF

9 95 cfs 13.08 18.1 AF 331 cfs 13.17 68.1 AF

I
10 44 cfs 13.00 9.6 AF 229 cfs 13.25 64.0 AF

11 28 cfs 13.00 5.9 AF 52 cfs 13.00 9.3 AF

12 69 cfs 12.92 10.4 AF 141 cfs 13.00 22.6 AF

I 13 45 cfs 12.67 5.8 af 94 cfs 13.00 20.8 AF

14 60 cfs 13.25 14.0 AF 87 cfs 13.17 19.0 AF
,

Iij 15 58 cfs 13.08 12.5 AF 153 cfs 13.25 30.7 AF

16 88 cfs 12.83 12.4 af 217 cfs 13.17 45.7 AF

I 17 142 cfs 13.17 24.6 AF 354 cfs 13.25 70.3 AF

18 77 cfs 12.83 11.6 af 153 cfs 13.00 83.5 AF

I'~ I
19 176 cfs 13.08 29.8 AF 344 cfs 13.17 85.2 AF

20 128 cfs 13.08 22.8 AF 431 cfs 3.25 80.1 AF

I
21 37 cfs 12.92 8.2 AF 379 cfs 13.33 86.1 AF

22 50 cfs 12.83 8.5 AF 133 cfs 13.00 56.4 AF

23 157 cfs 13.08 26.7 AF 388 cfs 13.25 108.5 AF

I 24 122 cfs 13.08 22.5 AF 682 cfs 13.33 184.9 AF

25 108 cfs 13.17 21.1 AF 713 cfs 13.50 136.6 AF

I 26 78 cfs 13.08 15.1 AF 130 cfs 13.25 31.3 AF

27 147 cfs 13.25 29.2 AF 255 cfs 13.33 41. 5 AF
.
I 28 166 cfs 13.00 25.8 AF 614 cfs 13.92 210.8 AF

..

29 21 cfs 12.92 5.0 AF 1279 cfs 13.50 352.4 AF

I
30 63 cfs 13.00 11.8 AF 63 cfs 13.00 17.4 AF

See Exhibit 2

I
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I TABLE 8

100-YEAR 24-HOUR STORM: PEAK FLOWS AND RUNOFF VOLUMES

I Subarea/ Subarea Concentration Point
Concentration Peak Time of Peak Time of

I
Point Flow Peak Volume Flow Peak Volume

1 57 cfs 12.83 9.0 AF 57 cfs 12.83 9.0 AF

I
2_ 101 cfs 12.83 14.9 AF 126 cfs 12.92 19.4 AF

3 79 cfs 12.75 12.9 AF 134 cfs 12.92 22.5 AF

4 53 cfs 12.67 6.8 AF 63 cfs 13.42 13.6 AF

I 5 122 cfs 13.00 24.7 AF 150 cfs 13.00 32.5 AF

6 148 cfs 13.08 28.0 AF 220 cfs 13.08 44.2 AF

I 7 108 cfs 12.83 15.7 AF 129 cfs 12.83 21.5 AF

8 113 cfs 13.08 23.7 AF 256 cfs 13.08 52.3 AF

I
9 113 cfs 13.08 24.0 AF 392 cfs 13.17 87.5 AF

10 52 cfs 13.00 14.0 AF 264 cfs 13.25 79.7 AF

I
11 35 cfs 13.00 8.7 AF 63 cfs 13.00 13.2 AF

12 83 cfs 12.83 13.3 AF 170 cfs 13.00 13.3 AF

13 53 cfs 12.67 7.5 AF 123 cfs 13.58 28.1 AF

I 14 73 cfs 13.25 19.9 AF 106 cfs 13.25 27.0 AF

15 69 cfs 13.08 18.1 AF 184 cfs 13.25 42.5 AF

I 16 104 cfs 12.83 15.3 AF 265 cfs 13.08 60.7 AF

17 176 cfs 13.17 30.3 AF 436 cfs 13.25 91.0 AF

I 18 92 cfs 12.83 14.7 AF 177 cfs 13.00 98.6 AF

19 211 cfs 13.08 35.7 AF 410 cfs 13.17 103.6 AF

I
20 152 cfs 13.08 28.9 AF 522 cfs 13.25 103.7 AF

,. 21 44 cfs 12.92 12.3 AF 449 cfs 13.33 112.5 AF

22 60 cfs 12.83 11.5 AF 157 cfs 13.00 68.1 AF

I 23 188 cfs 13.08 32.7 AF 465 cfs 13.17 130.3 AF

24 145 cfs 13.08 29.4 AF 815 cfs 13.33 225.3 AF

I 25 129 cfs 13.08 27.6 AF 865 cfs 13.42 182.7 AF

26 92 cfs 13.08 20.1 AF 157 cfs 13.17 41.2 AF

I 27 178 cfs 13.25 37.3 AF 314 cfs 13.25 55.8 AF

28 199 cfs 13.00 31.3 AF 809 cfs 13.75 257.8 AF

I 29 25 cfs 12.92 8.0 AF 1562 cfs 13.83 448.5 AF

30 74 cfs 13.00 16.1 AF 74 cfs 13.00 32.3 AF

I See Exhibit 3

I



Assuming no flow from the retention basin and channel at Extension Road and

the Superstition Freeway.

Surrmary of HEC-1 Model Results for "Uncontrolled" Area

10

TABLE 9

27 cfs

7 ac. ft.

61 cfs

22 ac. ft.

o cfs

a ac. ft.

Overflow at Tempe

Canal North of S.P.R.R.

130 cfs

40 ac. ft.

130 cfs

31 ac. ft.

79 cfs

16 ac. ft.

Two 48" Pipes

at Broadway

1562 cfs

448 ac. ft.

1279 cfs

352 ac. ft.

780 cfs

193 ac. ft.

Channel Junction

at Superstition

100-year

50-year

10-year

I
i·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 3

FLOW SPLIT RATIOS AT SUBAREA CONCENTRATION POINTS

Subarea Streets Slope ROW Spl it Rati 0 Subarea Streets Slope ROW Sp1it Ra t i 0

1 Date .2U 50' 1.01 South 12 Extension .20~ 70' 1.00 South
vs. vs.

University .12~ 70' 1.00 West Main .121. lOa' 1.11 West

2 Date .2U 60' 1.00 South 14 Alma School .121. 70' 1. 00 South
vs. ys.

Main .08~ 100' 1.03 West University .33~ 85' 2.01 West

4 Extension .23~ 90' 1. 34 South 15 Alma School .23~ 80' 1. 00 South
vs. vs.

Broadway .16~ 80' 1.00 West Main .3a lOa' 1.45 West

5 Extension .191. 85' 1.00 South 18 Longmore .281. 75' 1.00 South
vs. Ys.

8th Ave. .19~ 85' 1.00 West Broadway .26~ 105' 1.35 West

6 Extension .191. 90' 1.00 South 19 Longmore .2a 80' 1. 05 South
vs. Ys.

Southern .271. lOS' 1.39 West Pueblo .191. 80' 1.00 West

7 Alma School .271. 80' 1.36 South 20 Longmore .081. 90' 1.00 South
vs. ys.

Broadway .191. 70' 1.00 West Southern .191. 120' 2.05 West

8 Alma School .231. 85' 1.02 South 22 Dobson .191. 110' 1.00 South
vs. vs.

8th Ave. .221. 85' 1.00 West Broadway .32't 90' 1.07 West

9 Alma School .161. 110' 1.00 South 23 Dobson .27't 110' 1. 76 South
vs. ys.

Southern .25~ 110' 1.25 West 8th Ave. .29~ 60' 1.00 West

11 Extension .231. 70' 1.00 South 24 Dobson .08~ 110' 1.00 South
vs. Ys.

University .241. 80' 1.16 West Southern .12't 110' 1.22 West



: . ;.~.: :L 'fA . ,.(,~, .' ~. "': ,::- - - - - - - - - TAW3- - - - - - - - -FLOW SPLIT RATIOS AT SUBAREA CONCENTRATION POINTS

Subarea Streets Slope ROW Sp1 it Rati 0 Subarea Streets Slope ROW Split Ratio

1 Date .24% 50' 1.01 South 12 Extension .20% 70' 1. 00 South
vs. vs.

Un i vers i ty .12% 70' 1. 00 West Main .12% lOa' 1.11 West

2 Date .21$ 60' 1.00 South 14 Alma School .12% 70' 1. 00 South
vs. vs.

Main .08% 100' 1.03 West University .33% 85 1 2.01 West

4 Extension .23% 90 1 1.34 South 15 Alma School .23% 80' 1. 00 South
vs. vs.

Broadway .16% 80 1 1. 00 West Main .31$ 100 1 1.45 West

5 Extension .19% 85 1 1.00 South 18 Longmore .28% 75' 1. 00 South
vs. vs.

8th Ave. .19% 85 1 1. 00 West Broadway .26% lOS' 1. 35 West

6 Extension .19% 90' 1.00 South 19 Longmore .21% 80' 1. 05 South
vs. vs.

Southern .27% 105 1 1.39 West Pueblo .19% 80' 1.00 West

7 Alma School .27% 80 1 1.36 South 20 Longmore .08% 90' 1.00 South
vs. vs.

Broadway .19% 70 1 1.00 West Southern .19% 120' 2.05 West

8 Alma School .23% 85 1 1.02 South 22 Dobson .19% 110' 1. 00 South
vs. vs.

8th Ave. .22% 85 1 1. 00 West Broadway .32% 90' 1. 07 West

9 Alma School .16% 110' 1.00 South 23 Dobson .27% 110' 1.76 South
vs. vs.

Southern .25% 110' 1. 25 West 8th Ave. .29% 60' 1.00 West

11 Extension .23% 70' 1.00 South 24 Dobson .08% 110 1 1. 00 South
vs. vs.

University .24% 80' 1.16 West Southern .12% 110' 1. 22 West
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EXECUTIVE SUMMARY

This report presents the results of a hydrology study using HEC-I computer
models and work by others to determine the inflow hydrographs to the pro
posed Outer Loop offsite drainage system. The lOa-year and 50-year storms
were modeled; the study resulted in hydrographs at 20 locations along the
Outer Loop corridor and the Superstition Freeway, to be used as the basis
for hydraulic modeling in the Price Road Alternatives Analysis study.

The peak flows, times of peaks and runoff volumes for the hydrographs are
shown in Tables 5 and 6. The hydrographs are listed and plotted in
Appendix A.
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TABLE 1

B. Methodology

A. Purpose

This study, Part 2 of the Outer Loop Highway SR 360 Interchange Hydrology
Study, was performed to generate the design storm offsite flow hydrographs
expected to inflow to an outer loop drainage outfall. The outfall will
originate in the SR 360 interchange area, traverse the Outer Loop Corridor
and terminate at the Salt River, and will be designed to allow gravity flow
from the Carriage Lane detention basin. The locations of the design hydro
graphs are shown on Exhibit 1.

0.72"
1.41"
2.48"
2.72"
2.89"
3.20"
3.54"
3.90"

100-year

0.63"
1.23"
2.16"
2.38"
2.52"
2.80"
3.10 11

3.4211

50-year

0.46"
0.90"
1.5811

1.6811

1.7811

2.02 11

2.24 11

2.46 11

la-year

Rainfall Depths Used in HEC-1

5 min.
15 min.
1 hr.
2 hr.
3 hr.
6 hr.
12 hr.
24 hr.

C. Drainage Area

As in Part 1 of the Hydrology Study, Soil Conservation Service (SCS) hydro
logic modeling methodology was used as the basis for hydrograph generation.
Hydraulic routing of hydrographs was accomplished by the kinematic wave
method, except for reservoi r routi ng through detenti on ponds, whi ch was
performed by the modified Puls routing method. Hydrologic modeling and
hydraulic routing were accomplished by use of the Corps of Engineers com
puter program HEC-1. The rainfall data input to HEC-1 is shown in Table 1.

The runoff impacting the Outer Loop Corridor is generated by a large drain
age area that can be divided into several distinct, smaller drainage areas,
as shown on Exhibit 1. Some of the areas contribute runoff that directly
impacts the corridor; the remainder of the areas drain to detention ponds
or lakes which subsequently outlet to the outfall system.

The area lying east of the corridor and west of the Tempe Canal, between
the Salt River and the Superstition Freeway, was modeled in detail by the
Boyl e Engi neeri ng Corporati on with HEC-1. The flows from thi s area (re
ferred to as the Boyl e area) di rect ly impact the corri dar. The area east
of the Boyle area, west of Country Club Drive, and north of the Supersti
tion was modeled in detail by HNTB with HEC-1, and documented in Part 1 of
this hydrology study. This area currently drains to an open channel (the
Mesa Drain) which passes under the Superstition Freeway, continues south
ward parallel to the Tempe Canal and terminates at the Carriage Lane deten
tion basin. The open channel will be eliminated with the construction of
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the Outer Loop Hi ghway, 1eavi ng the HNTB study area uncontroll ed by any
detention basins. The flows from this uncontrolled area will impact the
southeastern portion of the Outer Loop Hi ghway - Superst it i on Freeway
Interchange, presuming the Mesa Drain crossing under the Superstition
Freeway is undisturbed. One other area di rectly impacts the corridor: a
narrow strip of land adjacent to the corridor right-of-way south of the
Superstition Freeway that currently drains to the Mesa Drain, rather than
to the Dobson Ranch Lake or through streets to the Carriage Lane detention
basin.

North of the Superstition Freeway, a significant portion of the City of
Mesa east of the uncontrolled area contributes runoff indirectly, through
overflow and pumped outflow of the detention ponds along the Superstition
Freeway. The basins outlet to an open channel (the same channel drains the
uncontrolled area) paralleling the freeway downstream of the westernmost
basin, at Extension Road. The design hydrology for the detention basins
and the channel along the Superstition Freeway was performed by Yost and
Gardner Engineers, using the modified rational method, in the mid 1970's.

South of the Superstition Freeway and east of the corridor lie three
drai nage areas contro 11 ed by major detenti on areas. Between the corri dor
and Alma School Road, north of Guadalupe Road is the area draining directly
to the Dobson Ranch Lake, which provides significant detention storage vol
ume. South of Guadalupe, and north of the Western Canal between the Price
Road corridor and Dobson Road lies the area draining directly to the Car
riage Lane detention basin. East of that area, east of the Dobson Ranch
Lake area and west of the Southern Pacific Railroad, is the area contribu
ting runoff to the detention basin in Palo Verde Park. The Palo Verde Park
basin overflow and outflow eventually becomes additional inflow to the
Carriage Lane detention basin. Drainage basin characteristics are shown in
Table 2.

D. Design Assumptions

1) Because the Outer loop offsite drainage collector system is
"insulated" by the Carriage Lane detention basin and the Dobson
Ranch Lake from runoff peaks originating in the indirectly con
tributing areas, it was not necessary to model those areas to the
degree of detail used in the modeling of the directly contribut
ing areas.

2) Because highly detailed model ing was not necessary for certain
areas, those areas can be modeled by "s ingle basin" HEC-1 models
without subdividing the areas into the much smaller subareas used
by Boyle and HNTB for detailed modeling.

3) A HEC-1 calibration run for the modeled-in-detail uncontrolled
area north of the Superstition Freeway, using one subarea rather
than thirty subareas, results in the determination of a SCS lag
time (and, therefore, an average street flow velocity for the
time of concentration of a large subarea with long hydraulic
lengths) that, when used with total area and a composite CN
value, will yield close approximations of peak discharge, total
runoff volume and time of peak discharge.
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4) The areas south of the Superstition Freeway have much less local
i zed retent i on measures such as yard and parki ng lot storage,
because of heavier usage of major "vicinity" type storage basins.
See Exhibit 2 for locations of major detention basins.

5) The SCS curve numbers (CN's) for the areas south of the Supersti
tion Freeway will tend to be lower than those of the uncontrolled
area because of the predominance of residential development, with
less commercial and multi-residential and practically no indus
trial development. CN's of 82 to 85 are appropriate, the lower
1imit depending upon whether agricultural land exists within the
drainage area.

6) Because of the existence of four major retention areas upstream
of the Palo Verde Park detention basin, plus the existence of mi
nor retention areas in commercial and multi-residential develop
ments within the same contributing areas. 30% of the total area
upstream of the Palo Verde Park basin was considered non-contrib
uting for the lOa-year event.

7} . The area contributing to the 48-inch pipe south of Guadalupe
(currently outletting to the Mesa Drain paralleling the Tempe
Canal) was included in the area for the Carriage Lane detention
basin. Within the HEC-l model, flow was diverted to the pipe
prior to the combining of flows in the detention basin, the
diversion peak limited to the capacity of the pipe and the diver
sion volume limited on a percentage of contributing area basis.

8) It was assumed that flow will weir flow out of the Palo Verde
Park detention basin after the basin completely filled; below the
weir flow elevation, flow outlets by pipe at a rate that would
drain the pond in about 3 days, to a ditch flowing to the
Carriage Lane detention basin.

9) The inflow to the Carriage Lane detention basin, in addition to
the runoff draining there directly and the Palo Verde Park basin
outflow, includes pumped outflow hydrographs from Chandler and
Gilbert. The preliminary information available upon the Chandler
flow (Table 3) indicated that a 100-cfs peak rate would be
pumped, based upon a lOa-yea r, 6-hour storm; the 100 cfs woul d
arri ve at Carriage Lane 4 hours subsequent to the start of the
design storm, with the inflow continuing for 36 hours. The
assumption was made that the 6 hour design storm for Chandler
would occur exactly in the middle of the Outer Loop design storm
of 24 hours, because the mi ddl e of the lOa-year 24-hour design
storm includes the laO-year 6-hour design storm due to the method
used to establish the hypothetical lOa-year 24-hour storm.
Therefore, the 6-hour storm begins at hour 9 of the 24-hour
storm, and the 100-cfs inflow begins at hour 13.

No information was available upon the proposed inflow to the
Carriage Lane basin from Gilbert except that the peak rate would
be limited to 100 cfs. It was assumed to have the same inflow
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hydrograph as the Chandler flow; this is supported in part by the
fact that the flows have to travel approximate ly the same di s
tances to the Carriage Lane basin.

10) Dobson Ranch Lake was considered to be usable detention storage
with a minimum of three feet of volume available for storage of
runoff. The outlet rate used in the model is based upon a three
day drawdown to normal lake level. The lake drains via a 48"
pipe to the existing Mesa Drain paralleling the Tempe Canal, a
few hundred feet north of Guadalupe Road. The overflow spillway
is at the same location.

11) The long narrow area directly contributing offsite runoff to the
Outer Loop corridor south of the Superstition Freeway is appro
priate to model as one hydrograph rather than as the several
sma 11 er hydrographs that are 1ike ly to be intercepted in that
reach. This assumption has no effect upon runoff volume and lit
tle effect upon peaks, since the area is close to the proposed
collector and peaks will occur well before the arrival of the
more significant peaks.

12) The area east of the uncontrolled area, north of the Superstition
Freeway, is controlled by a series of detention ponds. These
existing ponds were designed by Yost and Gardner for 50-year peak
flows and volumes determined using the modified rational method,
a methodology not compatible with the SCS methodology used by the
HEC-l computer program. However, a method of comparison and
calibration is available: the uncontrolled area modeled iR
detail by HNTB using HEC-l was also studied by Yost & Gardner
using the modified rational method. The modified rational method
50-year event analysis resulted in a peak of 1600 cfs and a total
runoff volume of 337 acre-feet for the uncontrolled area. The
peak is significantly higher than the HEC-l 50-year peak of 1279
cfs, but equi va1ent to the 100-year peak of 1562 cfs. However,
the 50-year modified rational method runoff volume is equivalent
to the 50-year HEC-l volume of 352 acre-feet, significantly less
than the 100-year HEC-l volume of 448 acre-feet. Therefore, the
rough assumption may be made that the 50-year design peak dis
charges from the controlled areas determined by the modified
rational method are equivalent to the 100-year peak discharges
that would result if that area were modeled with HEC-l. Further,
the rough assumpt ion may be made that the HEC-1 100-year event·
runoff volume will be about 133% (448 + 337 = 1.33) of the modi
fied ration method 50-year runoff volume from the controlled
area.

The Yost and Gardner study determined that the total runoff vol
ume of the 24-hour, 50-year event from their areas C, 0, E, F, G,
H, I and J was 1206 acre-feet. 133% of that yields 1600 acre
feet. The available total design storage capacity in 8 detention
ponds either existing or under construction along the Supersti
tion Freeway is 1160 acre-feet. The difference between the esti
mated IOO-year vol ume and the avail ab1 e storage is about 440
acre-feet. If it is assumed that additional, temporary storage
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(such as storage above design elevations in detention areas,
channel storage behind weirs, etc.) is available within the Mesal
Superstition Freeway drainage system, then the control structure
in the channel downstream of Extension Road does not overtop and
the excess volume above the design storage volume can be passed
through the orifice in the control structure. At 160 cfs, which
is the calculated flow rate through the orifice with the upstream
water surface just below the overfl ow wei r el evati on, it woul d
take 33 hours to drain the excess volume. The pump-out durations
f or the des i gn volumes in the ponds averages 7 days; therefore
the control structure would discharge 85 cfs (total design volume
divided by 7 days) for 7 days subsequent to the initial discharge
rate of 160 cfs for the first 33 hours.

It is assumed that the gate in the control structure wo.ul d be
opened early in the storm when the overall storm magni tude be
comes apparent. The hydrograph for the flow passing through the
Extens i on Road control structure therefore begi ns the 160 cfs
flow at hour 13 of the storm (past the most intense rainfall of
the 24-hour storm, but well before the conclusion of the storm).
This timing is conservative because it allows the control struc
ture flow peak to impact very near the times of many of the other
peaks inflowing to the Outer Loop offsite drainage system.

It must be noted that all the precedi ng assumpt ions about fl ow
from east of Extension Road are very rough; overflow at the
Extension Road control structure greatly in excess of 160 cfs
might occur for any of several variances in assumptions. Some of
the potential variances are: if temporary storage is not avail~

able for the excess runoff volume; if the excess runoff volume is
greater than that extrapolated by the modified rational method/
HEC-l compari son; if a 100-year storm storm of longer than 24
hours duration occurs (the Yost &Gardner study concluded maximum
runoff volumes occur for 24-hour or less storms; this conclusion
is based upon usage of the modified rational method, which is not
an accurate method of runoff volume prediction for large areas).
The potential exists for as much as 2000 cfs to overtop the con
trol structure (based upon the height of channel above the weir).
To accurately determine the laO-year discharge from the control
structure would require HEC-l modeling of the entire contributing
area, and because Yost and Gardner reported considerable non
contributing area, detailed input information would be required.

13. Onsite flows from within the Outer Loop corridor ROW will have
relatively minor and early peaks, because of short SCS lag times,
because of small subareas, and because of minimal travel time to
collector system. Onsite peaks will not appreciably affect
design hydrographs for the offsite drainage system outfall, and
therefore are not included in the inflow hydrographs for the
alternative analysis.
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E. Computer Model

All input hydrographs except those from Chandler, Gilbert and the Extension
Road control structure were determined by HEC-l modeling, saved, and rein
put to the Outer Loop drainage system HEC-l model to avoid unnecessary re
running of the subareas during the alternatives analysis. The uncontrolled
area HEC-l model was run for the 10-, 50-, and 100-year 24-hour storms,
using a 5-minute ordinate interval. The short ordinate interval was neces
sary because of several short subbasin lag times. Eight hydrographs from
the uncontrolled area, along the Superstition Freeway channel and the Tempe
Canal, were saved for input to the HEC-l hydraulic model.

The Boyle area HEC-l model was input, then modified slightly. The Boyle
model originally used 10 minute ordinates; the ordinate interval was
changed to 5 minutes for compatibility with the HNTB model. The Boyle
model combined and routed hydrographs in a proposed open channel along the
Outer Loop corri dor; hydrograph combi nat i on commands were removed by HNTB
to create seven separate i nfl ow hydrographs at uniformly spaced 1ocat ions
along the corridor. The resulting seven hydrographs, run for the 50- and
100-year 24-hour storms, were saved for input to the hydraulic model.

The areas south of the Superstition freeway were run for the 50- and 100
year 24-hour storms as well, but using a IS-minute ordinate interval. The
IS-minute ordinate interval was necessary because of a HEC-l limitation of
300 ordinate intervals per run, requiring a IS-minute interval to simulate
a 3-day period. Because of the detention alternative, the hydraulic model
requires a run time long enough to allow the complete inflow of the
Chandler and Gilbert hydrographs, which does not occur until hour 49. The
areas south of the Superstition Freeway are large enough to allow use of
the IS-minute ordinate interval without significant hydrograph distortion.
The Chandler and Gilbert hydrographs were not reduced for the 50-year run,
because no other data was available. It is likely that the pumped peaks
would be the same but pumping would be of a shorter duration for the lesser
storm. Subarea characteristics and HEC-l parameters for the area south of
the Superstition Freeway are in Table 2. Subarea results are in Table 4
and on Exhibit 1.

The HEC-l hydrologic modeling for the areas south of the Superstition Free
way resulted in 50- and 100-year inflow hydrographs being saved for input
to the hydraulic model at 4 locations: at the Carriage Lane detention
basin (including the Chandler and Gilbert flows); at a pipe just south of
Guadalupe Road; at a pipe carrying outflow from the Dobson Ranch Lake, just
north of Guadalupe Road; and, for flow from the strip of offsite area
adjacent to the Outer Loop corridor, at the southeastern portion of the
proposed SR 360 interchange.

The other hydrograph input to the hydraul i c model is the Extens i on Road
control structure out fl ow hydrograph. The 100-year hydrograph assumed a
flat peak of 160 cfs; the 50-year hydrograph assumed a flat base flow of 85
cfs, representing the cumulative pump-out flow from the basins along the
Superstition Freeway. It is not necessary for the hydraulic model to run
the entire duration of the control structure hydrograph, because an equiv
alent amount of base flow is routed north of the SR 360 interchange, by
passing the detention pond in the detention alternative.
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All of the hydrographs generated with the 5-minute ordinate intervals were
set to zero after 300 ordinates (24.92 hours), resulting in a very minor
loss of runoff volume where discharges had not quite fallen to zero.

F. Results

The computer hydrologic models and the 20 input hydrographs for the
hydraulic model are included in the appendix of this report, except for
model for the uncontrolled area, which is included in the Appendix of the
Hydrology Study Part L The peaks, time of peaks and volumes of the 100
and 50-year input hydrographs are shown in Tables 5 and 6, respectively,
and on Exhibit 2.
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TABLE 2
SUBAREA CHARACTERISTICS AND HEC-1 PARAMETERS

Directly *Maximum SCS
Total Contributing Retention Percent SCS Hydraulic Lag

Subarea Area Area Volume Impervious Curve Length Time
Number (Sq. Mi.) Sq. Mi.) (Acre-Feet) Area Number (Feet) (Hours)

1 3.6 2.5 120 55 82 23,000 2.6

2 0.5 0.5 65 85 7800 0.9

3 2.9 2.9 65 85 18,500 2.1

4 0.1 0.1 65 85 9,000 0.5

5 See Boyle Engineering Co rporat ion Report: "Outer Loop Freeway Superstition

Freeway to the Salt River Hydrology Report Part A - Offsite Hydrology" May

1986
6 See HNTB Report: "Outer Loop Highway SR360 Interchange Hydrology Study

Part 1 - Area Uncontrolled by City of Mesa Detention Ponds" September 1986

7 Not modeled with HEC-1; ~ee Yost and Gardner Engineers Report: "Superstition

Freeway Conceptual Study for Drainage (Tempe Canal to RWCD Canal)" February

1975

*Not including detention specifically modeled in HEC-1

Subarea 1 - Palo Verde Park Basin Area

Subarea 2 = Carriage Lane Basin Area

Subarea 3 = Dobson Ranch Area

Subarea 4 = Offsite Area Adjacent to Corridor, South of Superstition Freeway

Subarea 5 = Boyle Area

Subarea 6 = HNTB "Uncontrolled" Area

Subarea 7 = Extension Road Basin Area



TABLE 3

Basis is a lOa-year, 6-hour storm.

This information is from Camp, Dreser and McKee, from their Chandler Storm
water Master Plan 984-313
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Time
(hours)

a

1

2

4

38

40

PRELIMINARY CITY OF CHANDLER PUMPING HYDROGRAPH

Start of storm

Start pumping from Denver, Galveston, Arrowhead
Basins to Price-Pecos Basin

Start pumping from Price-Pecos Basin to Carriage
Lane Basin (100 cfs @ 3.5 fps)

Inflow to Carriage Lane Basin (100 cfs)

Stop pumping

End inflow to Carriage Lane Basin



- - - - - - - - - - - - - - - - - - -
TABLE 4

24-HOUR STORM: PEAK FLOWS AND RUNOFF VOLUMES
FOR AREAS SOUTH OF SUPERSTITION FREEWAY

Return Subarea/ Subarea Concentration Point
Frequency Concent rat ion Peak Time of Peak Time of

(Years) Poi nt Flow Peak Volume Flow Peak Vol ume

100 1 733 cfs 15.00 281 AF 733 cfs 15.00 281 AF

100 2 386 cfs 13.00 63 AF 546 cfs 13.00 842 AF

100 3 1143 cfs 14.25 364 AF 1143 cfs 14.25 364 AF

100 4 111 cfs 12.75 13 AF 111 cfs 12.75 13 AF

50 1 588 cfs 15.00 228 AF 588 cfs 15.00 228 AF

50 2 315 cfs 13.00 52 AF 475 cfs 13.00 778 AF

50 3 931 cfs 14.25 299 AF 931 cfs 14.25 299 AF

50 4 91 cfs 12.75 10 AF 91 cfs 12.75 10 AF

10 1 314 cfs 15.00 126 AF 314 cfs 15.00 126 AF

10 2 179 cfs 13.00 30 AF 379 cfs 13.00 689 AF

10 3 522 cfs 14.25 173 AF 522 cfs 14.25 173 AF

10 4 53 cfs 12.75 6 AF 53 cfs 12.75 6 AF

Subarea 1 =

Suba rea 2 =

Subarea 3 =

Subarea 4 =

Palo Verde Park Basin Area

Carriage Lane Basin Area
Dobson Ranch Area

Offsite Area Adjacent to Corridor~ South of Superstition Freeway

Notes: All 3 return frequency models include the 100 cfs each pumped flows from Chandler and Gilbert.

Only the 100-year results are shown on map (See Exhibit 1).



I TABLE 5
100-YEAR INFLOW HYDROGRAPHS: PEAK FLOWS AND RUNOFF VOLUMES

I Peak Time of
Hydrograph Location Fl ow Peak Vo 1ume

I A Superstition Freeway and 264 cfs 13.25 78 AF
Alma School Road

I B Superstition Freeway and 186 cfs 13.25 32 AF
Longmore Road

I
C Superstition Freeway and 412 cfs 13.50 70 AF

Dobson Road

D Southern Avenue and 679 cfs 13.75 125 AF

I Tempe Canal

E Southern Avenue and 130 cfs 12.50 108 AF

I
Tempe Canal (pi pe)

F Superstition Freeway and 35 cfs 14.00 7 AF

I
Tempe Canal

G Broadway Road and 130 cfs 13.00 39 AF

I
Tempe Canal (pipe)

H Between S.P.R.R. and 61 cfs 16.00 22 AF
Apache at Tempe Canal

I I Carriage Lane Basin 546 CFS 13.00 839 AF

I
J South of Guadalupe Road 40 cfs 12.25 8 AF

at Outer Loop (pipe)

K North of Guadalupe Road 53 cfs 21. 50 199 AF

I at Outer Loop (pipe)

L Proposed SR 360 IIC 110 cfs 12.75 12 AF

I M Southern Avenue and 170 cfs 12.75 20 AF
Outer Loop Corridor

I N Balboa and Outer Loop 219 cfs 12.75 25 AF

0 Broadway and Outer Loop 102 cfs 12.75 11 AF

I P Apache and Outer Loop 56 cfs 12.75 6 AF

I Q University Drive and 232 cfs 12.75 28 AF
Outer Loop Corridor

I
R 8th St reet and 115 cfs 12.75 18 AF

Outer Loop Corridor

S 1st St reet and 18 CFS 12.50 1 AF

I Outer Loop Corri dor

Z Extension Road and 160 cfs 13.00 641 AF

I
Superstition Freeway



I TABLE 6
50-YEAR INFLOW HYDROGRAPHS: PEAK FLOWS AND RUNOFF VOLUMES

I Peak Time of
Hydrograph Location Flow Peak Vo 1ume

I A Superstition Freeway and 228 cfs 13.25 62 AF
Alma School Road

I B Superstition Freeway and 148 cfs 13.25 21 AF
Longmore Road

I
C Superstition Freeway and 335 cfs 13.50 50 AF

Dobson Road

D Southern Avenue and 466 cfs 14.00 90 AF

I Tempe Canal

E Southern Avenue and 130 cfs 12.50 101 AF

I
Tempe Canal (pipe)

F Superstition Freeway and 20 cfs 12.75 4 AF

I
Tempe Canal

G Broadway Road and Tempe 129 cfs 13.25 30 AF
Canal (pipe)

I H Between S.P.R.R. and 27 cfs 16.75 7 AF
Apache at Tempe Canal

I I Ca rri age Lane Basin 474 cfs 13.00 775 AF

I
J South of Guadalupe Road 40 cfs 12.25 8 AF

at Outer Loop (pipe)

K North of Guadalupe Road 42 cfs 21.50 163 AF

I at Outer Loop (pipe)

L Proposed SR 360 IIC 90 cfs 12.75 10 AF

I M Southern Avenue and 138 cfs 12.75 17 AF
Outer Loop Corri dor

I N Balboa and Outer Loop 178 cfs 12.75 21 AF

0 Broadway and Outer Loop 83 cfs 12.75 9 AF

I P Apache and Outer Loop 45 cfs 12.75 5 AF

I
Q Uni vers ity Drive and 186 cfs 12.75 23 AF

Outer Loop Corri dor

I
R 8th St reet and Outer 93 cfs 12.75 15 AF

Loop Corridor

S Is t St reet and Outer 14 cfs 12.50 1 AF

I Loop Corridor

Z Extension Road and 85 cfs 13.00 435 AF

I
Superstition Freeway
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OUTFALL ALTERNATIVES HYDRAULIC MODELS



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



I
I

;·1

I
I
I

~ I
il

I
I

·1
I

.' I

I
I
I

-~ I
I
I

ALTERNATIVE 1 HEC-2 MODEL
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7/26/89 17: 2:14 PAGE

I THIS RUN EXECUTED 7/26/89 17: 2:14
i!!!!i!i!i!t!i!!!ii!tiii!i!!!!iiii!!t!!!!!i!i!!iii

I HEC2 RELEASE DATED SEPT 88

I
i!iiii!ii!!itiii!ii!iii!i!!tii!!!!!ili!!i!i!l!l!!!

T1 PRICE ROAD DRAIN EXTEHTIOH !ND OUTFALL RESTUDY

I T2 SUBCRITICAL RUN WITH 2-14'x13' BOX CULVERT TO RIVER -- ALT. 1
T3 100-YEAR DISCHARGE IN TUNNEL AND 10-YEAR FLOOD IN RIVER

I J1 ICHECK INQ NIHV IDIR STRT METRIC HVINS Q WSEL FQ

1172.12

I J2 NPROF IPLOT PRFVS XSECV XSECR FN ALLDC IBIi CRNUI ITRACE

-1 -.1

I
NC .015 .015 .015 .1 .3

I QT 2 2331 2331
BEGIN ENERGY DISSIPATOR - WEIR AT TRE RIVER

Xl 204.75 4 0 30 0 0 0

I
GR 1175.0 0 1158.0 0 1158.0 30 1175.0 30

Xl 204. H -1. 85

I . BEGIi APPROACH CHUIEL
Xl 203.75 99 99 99 .03

I Xl 203.66 0 29 9 9 9
GR 1175.0 1156.18 0 1156.18 29 1175.00 29

I
BEGIN SECORD TRANSITION - FROK BOX CULVERT TO RECT. CRANNEL

Xl 203.65 10 0.01 29 1 1 1
BT 4 0 1180.00 1180.00 0.01 1180.00 1169.18 29 1180.00 1169.18
BT 29.01 1180.00 1180.00

I GR 1180.0 0 1169.18 0.01 1156.18 0.01 1156.18 14 1169.18 14
GR 1169.2 15 1156.18 15 1156.18 29 1169.18 29 1180.00 29.01

I Xl 203.00 65 65 65 .03
X2 1

I
Xl 200.00 300 300 300 .10
X2 1

Xl 197.00 300 300 300 .10

I X2 1

I
I
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I Xl 194.00 300 300 300 .10
X2 1

I Xl 191.00 300 300 300 .11
X2 1

I
Xl 188.00 300 300 300 .10
X2 1

I
QT 2 2305 2305
Xl 185.00 m 300 300 .10
X2 1

I Xl 182.00 300 300 300 .11
X2 1

I
QT 2 2279 2279

Xl 180.00 10 0.01 29 200 200 200
BT 4 C 1182.38 1182.38 0.01 1182.38 1170.00 29 1182.38 1170.00
BT 29.01 1182. 33 1182.38

I GR 1182.4 Q 1170.00 0.01 1157.00 0.01 1157. 00 14 1170.00 14
GR 1170.0 H 1157.00 15 1157.00 29 1170.00 29 1182.38 29.01:"

I Xl 179.50 50 50 50 -4.75
X2 1

I

I
Xl 17 9.00 50 50 50 -4.75I

Xl 1

I
Xl 178.50 50 50 50 -4.75
X2 1

Xl 178.00 50 50 50 -4.75

I X2 1

Xl 176.00 200 200 200 -.25

I
Xl 1

Xl 174.00 200 200 200 -.25

I
X2 1

Xl 172.00 200 200 200 -.25
X2 1

I Xl 170.00 200 200 200 -.25
X2 1

I Xl 169.00 ~OO 100 100 - .13
X2 1

I
I
I



I
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I Xl 168.50 50 50 50 -4. 5
X2 1

I Xl 168.00 50 50 50 -4. 5
X2 1

I
Xl 167.50 50 50 50 -4.5
X2 1

Xl 167.00 50 50 50 -4, 5

I X2 1

Xl 166.50 50 50 50 -4.5

I X2 1

Xl 166.00 50 50 50 -4.5

I
X2 1

HC .3 .5

I
BEGIN 2-1('X13' RCBC

Xl 165.83 17 17 17 -1. 47
X2 1

I NC .013 .013 .013
END TUN!~L EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90

Xl 165.23 17 0.01 18 60 60 60

I
BT 17 0 1185.00 1185.00 0.01 1185.00 1112.00 0.055 1185.00 1113.00
BT 0.515 1185.00 1115.00 1. 515 1185.00 1117.00 3.345 1185.00 1119.00 4.877
BT 1185.0 1120.00 6.042 1185.00 1120.50 9.000 1185.00 1121.00 11.958 1185.00
BT 1120.5 13.123 1185.00 1120.00 14.655 1185.00 1119.00 16.485 1185.00 1117.00

I BT 17.485 1185.00 1115.00 17.945 1185.00 1113.00 18.000 1185.00 1112.00 18. 001
BT 1185.0 1185.00
GR 1185.0 0 1112.0 0.01 1111.00 0.055 1109.00 0.515 1107.00 1. 515

I GR 1105.0 3.345 1104,0 4.877 1103.50 6.042 1103.00 9.000 1103.50 11. 958
GR 1104.0 13.123 1105.0 14.655 1107.00 16.485 1109.00 17.485 1111. 00 17.945
GR 1112.0 18.000 1185.0 18.001

I tiC .1 .3
Xl 162.23 300 300 300 .33
X2 1

I
I
I
I
I
I
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SECNO DEPTH CWSEL CRliS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XKL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED A! ALL CROSS SECTIONS
ALLOWABLE ERROR FOR CRITICAL DEPTH DETERMINATION (ALLDCI : .100 PERCENT OF THE DEPTH

CCHV: .100 CEHV: .300
*SECNO 204.750

BEGIN ENERGY DISSIPATOR - WEIR AT THE RIVER
204.75 14.12 1172.12 1163.71 1172.12 1172.59 .47 .00 .00 1175.00
2331. O. 2331. O. O. 424. O. O. O. 1175.00

.00 .00 5.50 .00 .000 .015 .000 .000 1158.00 .00
.000219 O. O. o. 0 20 0 .00 30.00 30.00

*SECNO 204.740
204.74 16.09 1172.24 1161. 86 .00 1172.60 .36 .00 .01 1173.15
2331. O. 2331. O. O. 483. O. O. O. 1173.15

.00 .00 4.83 .00 .000 .015 .000 .000 1156.15 .00
.000155 1. 1. 1. 2 i1 0 .00 30.00 30.00

*SECNO 203.750
BEGIN APPROACH CH!!NEL

203.75 16.07 1172.25 1161. 89 .00 1172.62 .36 .02 .00 1173.18
2331. O. 2331. O. O. 482. O. 1. O. 1173.18

.01 .00 4. 83 .00 .000 .015 .000 .000 1156.18 .00
.000155 99 . 99. 99. 0 26 0 .00 30.00 30.00

*SECNO 203.660
203.66 16.06 1172.24 1162.02 .00 1172.63 .39 .00 .01 1175.00
2331. O. 2331. O. O. 466. O. 1. O. 1175.00

.01 .00 5.00 .00 .000 .015 .000 .000 1156.18 .00
.000170 9. 9. 9. 1 22 0 .00 29.00 29.00

*SECNO 203.650

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE
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SECNO DEPTH CiSEL CRIiS iSELK EG HV HL OLOSS BAliK ggV
Q QLOB QCH QROB LOB ACH AROB VOL TVA LEFT/RIG~T

TIKE VLOB VCH '/ROB ilL XHCH XNR iTN ELKl! SS'!!
SLOPE XLOBL XLCH nOBR InIAL IDC ICONT CORAR TOPiID EHDST

3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1180.00 MAX ELLC= 1169.18

BEGIN SECOND TRANSITION - FROM BOX CULVERT TO RECT. CHANNEL
203.65 15.88 1172.06 1162.17 .00 1172.70 .64 .00 .07 1169.18

2331. O. 2331. O. O. 364. O. 1. to 1169.~8

.01 .00 6.41 .00 .000 .015 .000 .000 1156.H 0:
.000828 1. 1. 1. 2 17 0 -83.60 29.00 29.0:

*SECNO 203.000

3370 NORMAL BRIDGE, KRD= 4 !lIll ELTRD= 1180.00 !lAX ELLC= 1169.21

203.00 15.91 1172.12 1162.20 .00 1172.75 .64 .05 .OG 1169.21
2331. O. 2331. O. O. 364, O. 2. O. 1169.i1

.01 .00 6.41 .00 .000 .015 .000 .000 1156.21 .01
.000828 65 . 65. 65. 2 17 0 -84.29 29.00 29.0C

*SECNO 200.000

3370 NORNAL BRIDGE, IiD= 4 Nl! ELTRD= 1180.00 !lAX ELLC= 1169.31

200.00 16.06 1172.37 1162.30 .00 1173.00 .64 .25 .00 1169.31
2331. O. 2331. O. O. 364, O. 4, o. . 1169.n

.02 .00 6.41 .00 .000 .015 .000 .000 1156.31 .01
.000828 300. 300. 300 . 0 17 0 -88.59 29.00 29.0~

*SECNO 197. 000

3370 NORMAL BRIDGE, IiD= 4 1m ELTRD= 1180.00 NAX ELLC= 1169.41

197.00 16.20 1172.61 1162.40 .00 1173.25 .64 .25 .00 1169. H
2331. O. 2331. O. O. 364. O. 7. 1- 1169.41

.04 .00 6.41 .00 .000 .015 .000 .000 1156.41 .0_
.000828 300. 300. 300. 0 17 0 -92.89 29.00 29.00

*SECNO 194.000



I
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SECNO DEPTB CiSH CRIiS iSBLK BG BV BL OLOSS BANK ELEV

I 0 OLOB OCR OROS ALOB !eB AROB VOL TWA LEFT/RIGHT
TIME VLOB VCE nOB xn nCB xu iT! ELKIN SST!
SLOPE XLOBL nCH nOBR IUIAL IDC ICOtIT COUR TOPiID ENDST

I
I

3370 NORMAL BRIDGE, NRD= 4 MIli ELTRD= 1180.00 KAX ELLC= 1169.51

194.00 16.35 1172.86 1162.50 .00 1173.50 .64 .25 .00 1169.51
2331. O. 2331. O. O. 364, O. 9. 1. 1169.51

I .05 .00 6.41 .00 .000 .015 .000 .000 1156.51 .01
.000828 300. 300. 300. 0 17 0 -97.19 29.00 29.00

I *SECNO 191.000

I
3370 NORMAL BRIDGE, NRD= 4 tm ELTRD= 1180.00 !!X ELLC= 1169.62

191.00 16.49 1173.11 1162.61 .00 1173.75 .64 .25 .00 1169.62
2331. O. 2331. O. O. 364. O. 12. 1. 1169.62

I .06 .00 6.41 .00 .000 .015 .000 .000 1156.62 .01
.000828 300. 300. 300. 0 17 0 -101.20 29.00 29.00

I *SECNO 188.000

I I
3370 NORMAL BRIDGE, NRD= 4 Ml! ELTRD= 1180.00 !AX ELLC= 1169.72

l 188.00 16.64 1173.36 1162. 71 .00 1174.00 .64 .25 .00 1169.72
2331. O. 2331. O. O. 364- O. 14. 1. 1169.72

I .07 .00 6.41 .00 .000 .015 .000 .000 1156.72 .01
.000828 300. 300. 300. 0 17 0 -105.50 29.00 29.00

I *SECNO 185.000

I
3370 NORMAL BRIDGE, NRD= 4 MIl ELTRD= 1180.00 KAX ELLC= 1169.82

185.00 16.80 1173. 62 1162.75 .00 1174.24 .62 .25 .00 1169.82
2305. O. 2305. O. O. 364- O. 17. 1. 1169.82

I .09 .00 6.33 .00 .000 .015 .000 .000 1156.82 .01
.000809 300. 300. 300. 1 15 0 -109.98 29.00 29.00

I *SECNO 182.000

I
3370 NORMAL BRIDGE, NRc= 4 Ill! ELTRD= 1180.00 !AX ELLC= 1169.93

....

I
I
I
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SECNO DEPTH CiSEL CRIiS isELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACB ARaB VOL TiA LEFT/RIGHT
TIME VLOB VCH VROB XKL nCH HR iTK ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COR!! TOPiID ENDST

I
182.00 16.93 1173.86 1162.86 .00 1174,49 .62 .H .00 1169.93

I
2305. O. 2305. O. O. 364- O. -- . 2. 1169.93

.10 .00 6.33 .00 .000 .015 .000 .000 1156.93 .01
.000809 300 .. 300. m. 0 15 0 -114.10 29.00 29.00

I 'SECNO 180.000

I 3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 ~!X ELLC= 1170.00

180.00 17. 04 1174.0~ 1162.89 .00 1174.65 .61 ., .00 1170.00• .i. 0

I
2279. O. 2279 . o. O. 364. O. 21. 2. 1170.00

.11 .00 6,26 .00 .000 .015 .000 .000 1157.00 .01
.000791 200. 200. 200. 1 15 0 -116.89 29.00 29.00

I 'SECNO 179.500

I 3370 NORMAL BRIDGE, HRD= 4 MIll ELTRD= 1182.38 ~!X ELLC= 1165.25

179.50 21. 83 1174.08 1158.14 .00 117U9 .61 .04 .00 1165.25

I
2279. O. 2279. O. O. 364- O. 21. 2. 1165.25

.11 .00 6.26 .00 .000 .015 .000 .coo 1152.25 .00
.000791 50 . 50. 50. 0 15 0 -255.99 29.00 29.01

I *SECliO 179.000
3280 CROSS SECTION 179.00 EXTE!DED 1. 24 FE~T

I
3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 K!X ELLC= 1160.50

I 179.00 26.62 1174.12 1153.39 .00 117U3 .61 .04 .00 1160.50
2279. O. 2279. O. O. 364. O. 22. 2. 1160.50

.11 .00 6,26 .00 .000 .015 .000 .~oo 1147.50 .00

I .000791 50 . 50. 50. 0 15 0 -39U1 29.01 29.01

I 'SECNO 178.500
3280 CROSS SECTION 178.50 EXTE!DED 6.03 FEET

I
I
I
I
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SECIO DEPTH CiSEL CRIiS iSELK EG HY HL OLOSS BUlK ELEY
Q QLOB QCR QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
Tm VLOB YCE VROB XHL XNCH XNR iTH ELKIN SST!
SL ?E XLOBL XLCB XLOBR IUIAL IDC ICONT CORAR TOPiID ENDST

3370 K:RMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1155.75

178.50 31.41 1174.16 1148.64 .00 1174.77 .61 .04 .00 1155.75
2n. o. 2279. O. O. 364. O. 22. 2. 1155.75

.1& .00 0.26 .00 .000 .015 .000 .000 1142.75 .00
.00n1 50 . 50. 50. 0 15 0 -533.86 29.01 29.01

·SECNC 178.000
3280 C!0SS SECTION 1-: 8.00 EXTENDED 10.82 FEET

3370 IORKAL BRIDGE, H&D: 4 KIB ELTRD: 1182.38 KAX ELLC: 1151.00

178.00 36.20 1174020 1143.89 .00 1174.81 .61 .04 .00 1151. 00
2279. O. 2279. O. O. 364. O. 23. 2. 1151.00

.12 .00 6.26 .00 .000 .015 .000 .000 1138.00 .00
.000791 50. 50. 50. 0 15 0 -672.82 29.01 29.01

·SECNG 176.000
3280 CtOSS SECTION 176.00 EXTENDED 11.22 FEET

3370 i.iKAL BRIDGE, H&D: 4 KII ELTRD: 1182.38 MAX ELLC= 1150.75

176.00 36.60 1174.35 1143.64 .00 1174.96 .61 .16 .00 1150.75
2219. O. 2m. O. O. 364. O. 24. 2. 1150.75

.13 .00 6.26 .00 .000 .015 .000 .000 1137.75 .00
.00G791 200. 200. 200 . 0 15 0 -684.66 29.01 29.01

·SEeNO 174.000
3280 CiOSS SECTION 174.00 EXTENDED 11. 63 FEET

3370 X.RKAL BRIDGE, HR.= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.50

17UO 37. 01 11;U1 1143.39 .00 1175.12 .61 .16 .00 1150.50
2m. o. ii19. O. O. 364. O. 26. 2. 1150.50

.14 .00 5.26 .00 .000 .015 .000 .000 1137.50 .00
.00~791 200 . 100. 200. a 15 a -696.50 29.01 29.01
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SECNO DEPTH CiSEL CRIiS iSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACB ARaB VOL TWA LEFT/RIGHT
TIllE VLOB VCH VROB XNL XNCB XNR WTN ELMIN SSTA
SLOPE XLOBL nCR XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
·SECNO 172.000

I
3280 CROSS SECTION 172.00 EXTENDED 12.04 FEET

3370 NORMAL BRIDGE, KRD= 4 MIN ELTRD= 1182.38 MAX ELtC= 1150.25

I 172.00 37. 42 1174.67 1143.14 .00 1175.2£ .61 .16 .00 1150.25
2279. O. 2279. O. O. 364- O. 28. 2. 1150.25

I .14 .00 6.26 .00 .000 .015 .000 .000 1137.25 .00
.000791 200. 200. 200 . 0 1: 0 -708.34 29.01 29.01

I ·SECKO 170.000
3280 CROSS SECTION 170.00 EXTENDED 12.45 FEET

, I 3370 ROiMAL BRIDGE, BRD= 4 MIN ELTiD= 1182.38 MAX ELLC= 1150.00

I 170.00 37.. 83 11?4.83 1142.89 .00 1175.44 .61 .16 .00 1150.00
2279. O. 2279. O. O. 364- O. 29. 2. 1150.00

.15 .00 6.26 .00 .000 .015 .000 .000 1137. 00 .00

I
.000791 200. 200. 200 . 0 15 0 -720.19 29.01 29.01

I
·SECRO 169.000

I 3280 CROSS SECTION 169.00 EXTENDED 12.66 FEETI

I
3370 NORMAL BRIDGE, liD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1149.87

169.00 38.04 1174.91 1142.76 .00 1175.52 .61 .08 .00 1149.87

I
2279. O. 2279. o. O. 364- O. 30. 2. 1149.87

.16 .00 6.26 .00 .000 .015 .000 .000 1136.87 .00
.000791 100. 100. 100. a 15 a -726.25 29.01 29.01

I .SECNO 168.500
3280 CROSS SECTION 168.50 EXTENDED 17.20 FEET

I 3370 RORMAL BRIDGE, X?,D= 4 MIN ELTiD= 1182.38 MAX !~LC= 1145.37

I 168.50 42.58 11 U5 1138.26 .00 1175.5f .61 .04 .00 1145.37
2279. O. 2279. O. O. 361- O. 31. 2. 1145.37

.16 .00 6.26 .00 .000 .DE .000 .000 1132.37 .00

I .000791 50. 50 . 50. 0 E a -857.96 29.01 29.01

I
I
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LR?T/RIGHT
TIKE nos VCH VROB XHL XNCH XNR WTN ELKIN SSTA
SLOPE XL03L XLCH XLOBR !TRIAL IDC ICONT CORAR 10PWID ENDST

I
*SECNO 168.00C

I
3280 CROSS SEC7ICN 168.00 EXTENDED 21.7 4 FEET

3370 NORMAL BRI~GE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1140.87

I 168.00 47.12 1174.99 1133.76 .00 1175.60 .61 .04 .00 ~140.87

2279. O. 2279 . O. O. 364. O. 31. 2. 1140.87

I .16 ,DO U6 .00 .000 .015 .000 .000 1127.87 .00
.000791 50. 50. 50 . 0 15 0 -989.67 29.01 29.01

I *SECNO 167.500
3280 CROSS SEC7ION 167.50 EXTENDED 26.28 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1136.37

I 167.50 51.66 1175.03 1129.26 .00 1175.64 .61 .04 .00 1136.37
2279. 0, 2279. O. O. 364. O. 31. 2. ·1136.37

.16 .00 6.26 .00 .000 .015 .000 .000 1123.37 .00

I
•000791 50 . 50. 50. 0 15 o -1121.38 29.02 29.02

*SECNO 167. 000

I 3280 CROSS SECTION 167.00 EXTENDED 30.82 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1131. 87

167.00 SUO 1175.07 1124.76 .00 1175.68 .61 .04 .00 1131. 87

I
2279. O. 2279. O. O. 364. O. 32. 3. 1131. 87

.17 .00 6.26 .00 .000 .015 .000 .000 1118.87 .00
.000791 50 . 50. 50. 0 15 o -1253.10 29.02 29.02

I *SECliO 166.500
3280 CROSS SEC7:01l 166.50 EXTENDED 35.36 FEET

I
3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1127.37

I 166.50 60.74 1175.11 1120.26 .00 1175.72 .61 .04 .00 1127.37
2279. o. m9. o. 0, 364. o. 32. 3. 1127.37

.17 .00 £.26 .00 .000 .015 .000 .000 1114.37 .00

I .000791 50. 50. 50 . 0 15 o -1384.82 29.02 29.02

I
I



166.00 65.28 1175.15 1115.76 .00 1175.75 .61 .04 .00 1122. 87
2279. O. 2279. O. ~ . 36L .. 33. 3. 1122.87

.17 .00 6.26 .00 .GOO .015 .O~O .000 1109.87 .00
.000791 50. 50. 50. 0 15 o -1516.55 29.02 29.02

CCHV= .300 CEHV= .500
*SECNO 165.830
3280 CROSS SECTION 165.83 EXTENDED 41.38 FEET

CCHV= .100 CEBV= .300
*SECNO 162.230

3370 NORMAL BRIDGE, !iD= 17 MIN ELTRD= 1185.00 MAX ELLC= 1121.00

3370 NORMAL BRIDGE, iRD= 4 MIN ELTRD= 11S2.38 MAX ELLC= 1122.87

PAGE 11

1112.00
1112.00

.00
18.00

1121. 40
1121. 40

.00
29.02

OLOSS BANK ELEV
TiA LEFT/RIGHT
ELMIN SSTA
TOPiID ERDST

.33
3.

1103.00
18.00

.00
3.

1108.40
29.02

HL
VOL
WTN
CORAR

.6 .01
33.

.000 .000
o -1559.60

HV
AROB
XNR
ICO!!

1175.77
364
.015

15

3~.90 FEET

.00
~.

.000
o

CRIiS iSELl EG
QROB ALOB ACH
VROB XNL XNCH
XLOBR ITRI!L IDC

17: 2:14

END fUNNEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90
71.88 1174.88 1112.90 .00 1176.15 1.27 .05

O. 2279. O. O. 252. O. 33.
.00 9.06 .00 .000 .013 .m .000
60. 60. 60. 2 24 0 -1005.62

BEGIS 2-14'X13' RCBC
66.76 i175.16 1114.29

O. 2219. O.
.00 6.26 .00
17. 17. 17.

7/26/89

SECNO DEPTH CiSEL
Q QLOB QCH
TIME VLOB VCH
SLOPE XLOBL XLCH

165.23
2219.

.17
.000854

165.83
2279.

.17
.000791

*SECNO 165.230

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDGE, IRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1121.40

*SECNO 166.000
3280 CROSS SECTION 166.00 EXTENDED

I
I
I
I
I
I
I
I
I·
I
·1
I
I
I
I
I
I
I
I



3370 NORMAL BRiDGE, NRD= 171m ELTRD= 1185.00 MAX ELLC= 1121. 33

162.23 71.80 1175.13 1113.23 .00 1176.41 1. 27 .26 .00 1112.33
2279. O. 2219. O. O. 252. O. 35. 3. 1112.33

.18 .00 9.06 .00 .000 .013 .000 .000 1103.33 .00
.000854 m. 300. 300. 0 24 o -1004.13 18.00 18.00

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

7/26/89 17: 2:14

SECNO DEPTH CiSEL
Q QLOa QCH
TIME VLOB VCB
SLOPE ILOBL ILCB

. CRIWS
QROB
VROB
ILOBR

iSELK
ALOB
IlL
IUIAL

EG
ACH
nCB
IDC

BV
AROB
XNR
ICONT

HL
VOL
iTN
CORAR

OLOSS BANK ELEV
TiA LEFT/RIGHT
ELKIN SST!
TOPiIO ENOST

PAGE 12
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T1

I T2
T3

PRICE ROAD DRAIN EXTENTION AND OUTFALL RESTUDY
SUBCRITICAL RUN WITH 2-14'x13' BOX CULVERT TO RIVER -- ALT. 1
100-YEAR DISCHARGE IN TUNNEL AND NO FLOW IN iIVER

15

J2 NPROF

I J1 ICHECK

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

INQ

3

IPLOT

HINV

PRFVS

-1

IDIR

XSECV

SUT

-1

XSECH

!lETRIC HVINS

PH !LLDC

-.1

Q

IBW

WSEL

CHNIM

FQ

ITRACE
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BARK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB xn nCH XNR iTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I
*PROF 2

I CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
ALLOWABLE ERROR FOR CRITICAL DEPTH DETERMINATION (ALLDCI = .100 PERCENT OF THE DEPTH

0

I CCHV= .100 CEHV= .300
*SECNO 204.750

I 2096 WSEL NOT GIVEN, AVG OF MAX, KIN USED
3720 CRITICAL DEPTH ASSUMED

BEGIN ENERGY DISSIPATOR - WEIR AT THE RIVER

I
204.75 5.71 1163.71 1163.71 .00 1166.59 2.88 .00 .00 1175.00
2331. O. 2331. O. O. 171. O. O. O. 1175.00

.00 .00 13.61 .00 .000 .015 .000 .000 1158.00 .00
.002844 O• O. o. 0 16 0 .00 30.00 30.00

I
*SECNO 204. 740

I 3301 HV CHANGED KORE THAN HVINS

I 3302 WARIING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

204.74 9.61 1165.76 1161. 86 .00 1166.77 1. 02 .00 .19 1173.15

I 2331. O. 2331. O•. O. 288. O. O. O. 1173.15
.00 .00 8.09 •00 .000 .015 .000 .000 1156.15 .00

.000631 1. 1. 1. 4 5 0 .00 30.00 30.00

I
*SECNO 203.750

I
BEGIN APPROACH CHANNEL

203.75 9.65 1165.83 1161. 90 .00 1166.84 1.01 .06 .00 1173.18
2331. O. 2331. O. O. 289. O. 1. O. 1173.18

.00 .00 8. 05 .00 .000 .015 .000 .000 1156.18 .00

I .000624 99. 99. 99. 2 19 0 .00 30.00 30.00

I tSECNO 203.660
203.66 9.60 1165.78 1162.03 .00 1166.87 1. 09 .01 .02 1175.00

2331. O. 2331. O. O. 278. O. 1. O. 1175.00

I
.00 .00 8.38 .00 .000 .015 .000 .000 1156.18 .00

.000690 9. 9. 9. 2 19 0 .00 29.00 29.00

I
I
I



I
7/26/89 17: 2:14 PAGE 15

SECNO DEPTH CiSEL CHiS WSELK KG HV HL OLOSS BAHK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIKE VLOB VCH VROB xn nCB XIlR WTIl ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOIlT CORAR TOPWID EIlDST

I
*SECNO 203.650

I 3265 DIVIDED FLOW

I 3370 NORMAL BRIDGE, llRD= 4 MIN ELTRD= 1180.00 MAX ELLC= 1169.18

BEGIN SECOND TRANSITION - FROM BOX CULVERT TO RECT. CHANNEL

I 203.65 9.53 1165.71 1162.17 .00 1166.90 1.19 .00 .03 1169.18
2331. O. 2331. O. O. 267. O. 1. O. 1169.18

.00 .00 8.74 .00 .000 .015 .000 .000 1156.18 .01

I
.001211 1. 1. 1. 2 17 0 .00 27.99 29.00

*SECNO 203.000

I 3265 DIVIDED FLOW

I 3370 NORMAL BRIDGE, KRD= 4 1'1III KLTRD= 1180.00 MAX ELLC= 1169.21

I
203.00 9.60 1165.81 1162.20 .00 1166.98 1.17 .08 .00 1169.21
2331. O. 2331. O. O. 269. O. 1. O. 1169.21

.01 .00 8.68 .00 .000 .015 .000 .000 1156.21 .01
.001190 65 • 65. 65. 2 17 0 .00 27.99 29.00

"'1 '-.

·SECNO 200.000

I 3265 DIVIDED FLOW

I 3370 NORMAL BRIDGE, NRD= 4 I'm ELTRD= 1180.00 !AX ELLC= 1169.31

200.00 9.92 1166.23 1162.30 .00 1167.33 1. 09 .34 .01 1169.31

I 2331. O. 2331. O. O. 278. O. 3. O. 1169.31
.02 .00 8.39 .00 .000 .015 .000 .000 1156.31 .01

.001093 300 . 300. 300. 2 17 0 .00 27.99 29.00

I
*SECllO 197. 000

I
I
I
I



I
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SECNO DEPTH CWSEL CRIiS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLon IUIAL IDC Icon CORAR TOPWID ENDST

I
I

3265 DIVIDED FLOW

3370 NORMAL BRIDGE, NRD= 4 KIN ELUD= 1180.00 MAX ELLC= 1169.41

I 197.00 10.20 1166.61 1162.40 .00 1167.65 1. 03 .32 .01 1169.41
2331. O. 2331. o. O. 286. O. 5. 1. 1169.41

I .03 or. 8.15 .00 .000 .015 .000 .000 1156.41 .01• v

.001018 300. 300. 300. 2 17 a .00 27.99 29.00

I *SECNO 194. 000

3265 DIVIDED FLOW

I
3370 NORMAL BRIDGE, NRD= 4 MIN ELUD= 1180.00 MAX ELLC= 1169.51

I 194. 00 10.45 1166.96 1162.50 .00 1167.95 .99 .30 .00 1169.51
2331. O. 2331. O. O. 293. O. 7. 1. 1169.51

I
.04 .00 7.97 .00 .000 .015 .000 .000 1156.51 .01

.000957 300. 300. 300. 2 17 a .00 27.99 29.00

I *SECNO 191. 000

3265 DIVIDED FLOW

I
3370 NORMAL BRIDGE, NRD= 4 KIN ELUD= 1180.00 MAX ELLC= 1169.62

I 191.00 10.67 1167.29 1162.61 .00 1168.23 .95 .28 .00 1169.62
2331. O. 2331. O. O. 299. O. 9. 1. 1169.62

.05 .00 7.81 .00 .000 .015 .000 .000 1156.62 .01

I .000909 300. 300. 300. 2 17 0 .00 27.99 29.00

I *SECNO 188.000

3265 DIVIDED FLOW

I
I
I
I



I
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SECNO DEPTH CllSEL CRIllS llSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCB QROB ALOB ACH ARaB VOL TWA LEFT/RIGHT
TIKE VLOB VCB VROB XNL XNCH XNR llTN ELKIH SST!
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPED ERDST

I
I

3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1180.00 MAX ELLC= 1169.72

188.00 10.87 1167.59 1162.71 .00 1168.50 .91 .27 .00 1169.72
2331. O. 2331. O. O. 304. O. 11. 1. 1169.72

I .06 .00 7.66 .00 .000 .015 .000 .000 1156.72 .01
.000867 300. 300. 300. 2 17 0 .00 27. 99 29.00

I *SECNO 185.000

I
3265 DIVIDED FLail

3370 NORKAL BRIDGE, liD= 4 KIN ELUD= 1180.00 MAX ELLC= 1169.82

I 185.00 11.08 1167.90 1162.75 .00 1168.76 .86 .25 .01 1169.82
2305. O. 2305. O. O. 310. O. 13. 1. 1169.82

I .07 .00 7. 43 .00 .000 .015 .000 .000 1156.82 .01
.000808 300. ' 300. 300. 2 15 0 .00 27. 99 29.00

I *SECNO 182.000

3265 DIVIDED FLOW

I -".-: ~

3370 NORMAL BRIDGE, IiD= 4 KIN ELfiD= 1180.00 MAX ELLC= 1169.93

I 182.00 11. 23 1168.16 1162.86 .00 1169.00 .84 .24 .00 1169.93
2305. O. 2305. O. O. 314. O. 15. 1. 1169.93

I
.08 .00 7.34 .00 .000 .015 .000 .000 1156.93 .01

.000781 300. 300. 300. 1 15 0 .00 27.99 29.00

I *SECNO 180.000

3265 DIVIDED FLail

I
3370 NORMAL BRIDGE, IID= 4 KIN EL'fRD= 1182.38 KAX ELLC= 1170.00

I 180.00 11. 36 1168.36 1162.89 .00 1169.15 .80 .15 .00 1170.00
2279. O. 2219. O. O. 318. O. 17 . 2. 1170.00

.09 .00 7.17 .00 .000 .015 .000 .000 1157. 00 .01

I .000742 200. 200. 200. 2 15 0 .00 27.99 29.00

I
I



I
7/26/89 17: 2:14 PAGE 18

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIKE VLOB VCH VROB XNL XNCH XNR WT! ELKIK SSTA
SLOPE XLOBL nCB XLOBR ITRIAL IDC Icon CORAR TOPWID EHDST

I
*SECNO 179.500

I 3370 NORMAL BRIDGE, NRD= 4 MIN EL1RD= 1182.38 MAX ELLC= 1165.25

179.50 16.35 1168.60 1158.H .00 1169.21 .61 .04 .02 1165.25

I 2279. O. 2279. O. O. 364. O. 17. 2. 1165.25
.09 .00 6.26 .00 .000 .015 .000 .000 1152.25 .01

.000791 50. 50. 50. 2 15 0 -97.21 29.00 29.00

I
*SECNO 179.000

I 3370 NORMAL BRIDGE, RRD= 4 MIN EL'IRD= 1182.38 MAX ELLC= 1160.50

179.00 21.14 1168.64 1153.39 .00 1169.25 .61 .04 .00 1160.50

I 2279. O. 2279. O. O. 364. O. 18. 2. 1160.50
.09 .00 6.26 .00 .000 .015 .000 .000 1147.50 .00

.000791 50. 50. 50. 0 15 0 -236.06 29.00 29.01

I
*SECNO 178.500

I
3280 CROSS SECTION 178.50 EXTERDED .55 FEET

3370 NORMAL BRIDGE, IRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1155.75

·1··, 178.50 25.93 1168.68 :1148.64 .00 1169.29
"

.61 .04 .00 1155.75
2279. O. 2219 . O. O. 364. O. 18. 2. 1155.75

I .09 •00 6.26 .00 .000 .015 .000 .000 1142.75 .00
.000791 50 • 50. 50. 0 15 a -375.03 29.01 29.01

I *SECNO 178.000
3280 CROSS SECTION 178.00 EXTENDED 5.34 FEET

I 3370 NORMAL BRIDGE, iRD= 4 KIN ELTiD= 1182.38 MAX ELLC= 1151. 00

I
178.00 30.72 1168.72 1143.89 .00 1169.33 .61 .04 .00 1151.00

2279. O. 2279 . O. O. 364- O. 18. 2. 1151. 00
.10 .00 6.26 .00 .000 .015 .000 .000 1138.00 .00

I
.000791 50 . 50. 50. 0 15 0 -513.98 29.01 29.01

I
I
I



I
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SECNO DEPTH CiSEL CHiS iSELK EG HV HL OLOSS BANK ELEV

I Q QLOB QCH QROB !LOB ACH AROB VOL TWA LEFT/RIGHT
TIME fLOB yca nOB IlL XHca XHR WTN ELM IN SST!
SLOPE iLOBL ECH !LOBR ITRIAL IDC ICORT CORAR TOPWID EHDST

I
*SECNO 176.0(0

I
3280 CROSS SECTION 176.00 ETENDED 5.75 FEET

3370 NORMAL ERIDGE, ~D= 4 KI~ ELTRD= 1182.38 MAX ELLC= 1150.75

I 176.00 31.13 E58.88 1143.64 .00 1169.49 .61 .16 .00 1150.75
2279. O. 2279. O. O. 364. O. 20. 2. 1150.75

I .11 .00 6.26 .00 .000 .015 .000 .000 1137.75 .00
.000791 200. 200. 200. 0 15 0 -525.82 29.01 29.01

I *SECNO 174.000
3280 CROSS SECTION 174.00 EIENDBD 6.16 FEET

I 3370 NORMAL BRIDGE, liD= 4 ~I~ BLTRD= 1182.38 MAX ELLC= 1150.50

I 174.00 31. 54 1-69.04 1143.39 .00 1169.65 .61 .16 .00 1150.50
2279. O. 2279. O. O. 364. O. 22. 2. 1150.50

.11 .00 6.26 .00 .000 .015 .000 .000 1137.50 .00

I
.000791 200. 200. 200. 0 15 0 -537.66 29.01 29.01

*SECNO 172. OGO

I 3280 CROSS SECTION 172.00 EXTENDED 6.57 FEET

I 3370 NORMAL B~IDGE, IID= 4 MIl ELTRD= 1182.38 MAX ELLC= 1150.25

172.00 31. 95 1169.20 1143.14 .00 1169.81 .61 .16 .00 1150.25

I
2279. O. 2279. O. O. 364. O. 23. 2. 1150.25

.12 .00 6.26 .00 .000 .015 .000 .000 1137.25 .00
.000791 200. 200. 200. 0 15 0 -549.51 29.01 29.01

I *SECNO 170.000
3280 CROSS SECTION 170.00 EX'!ElIDED 6.97 FEET

I
3370 NORMAL E?IDGE, ~= 4 ~I1 ELTRD= 1182.38 MAX ELLC= 1150.00

I 170.00 32.35 !169.35 1.42. 89 .00 1169.96 .61 .16 .00 1150.00
2219. O. 2219. O. O. 364. O. 25. 2. 1150.00

.13 .00 6.26 .00 .000 .015 .000 .000 1137.00 .00

I .000791 200. 200. 200. 0 15 0 -561. 35 29.01 29.01

I
I



I
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SECNO DEPTH CiSEL CRIiS is ELK EG HV HL OLOSS BANK £LEV

I Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIllE nOB fCB VROB XIlL XIlCH XNR WTN ELllII SST!
SLOPE XLOBL !LCH XLOBR ITRIAL IDC Icon COUR TOPWID EIlDS!

I
*SECNO 169.000

I
3280 CROSS SECTION :69.00 EXTENDED 7.18 FEET

3370 NORMAL BRIDGE, NtJ= 4 KIll ELTRD= 1182.38 MAX ELLC= 1149.87

I 169.00 32.56 1:69.43 1142.76 .00 1170.04 .61 .08 .~J 1149.€'
2279. O. 2279. O. O. 364. C. 26. 1149.87

I .14 .00 6.26 .00 .000 .015 .000 .000 11350£7 •GO

.000791 100. 100 . 100. 0 15 0 -567.41 29. (l 29. C· 1

I 'SECNO 168.500
3280 CROSS SECTION 168.50 EXTEIlDED 11.72 FEET

I 3370 NORMAL BRIDGE, fiD= 4 MIl ELTRD= 1182.38 !lAX &LLC= 1145.37

I 168.50 37.10 1169.47 1138.26 .00 1170.08 .61 .04 • 0 1145.31
2279. O. 2219. O. O. 364. O. 26. " 1145.37,.

.14 .00 6.26 .00 .000 .015 .000 .000 1132.j1 c~

I
.000791 50. 50. 50. 0 15 0 -699.12 29.01 29.Cl

'SECIlO 168.000

I 3280 CROSS SECTION 168.00 EXTEllDED 16.26 FEET

I 3370 NORMAL BRIDGE, liD= 4 Ml! ELTRD= 1182.38 MAX ELLC= 1140.87

168.00 41. 64 1169.51 1133.76 .00 1170.12 .61 .04 ••,0 1140.81

I
2279. O. 2279. O. O. 364, O. 27. l. 1140.&7

.14 .00 6.26 .00 .000 .015 .000 .000 1127.n .00
.000791 50 . 50. 50. 0 15 0 -830.82 29. ;1 29.01

I 'SECIlO 167.500
3280 CROSS SECTIOIl 67.50 EXTENDED 20.80 FEET

I
3370 NORMAL BRIDGE, Ii = 4 MIH ELTRD= 1182.38 !lAX ELLC= 1136.37

I 167.50 46.18 1.69.55 1129.26 .00 1170.16 .61 .04 .r 1136.31
2279. O. 2219. O. O. 364. O. 27. , 1136.37! .

.14 .00 6.26 .00 .000 .015 .000 .000 1123.:: .0

I .000791 50 . 50. 50. 0 15 0 -962.53 2U1 29.n

I
I



3370 NORMAL BRIDGE, iRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1121.40

3370 iORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1127.37

166.50 55.26 1169.63 1120.26 .00 1170.24 .61 .04 .00 1127. 37
2279. O. 2279. O. O. 364- O. 28. 2. 1127.37

.15 .00 6.26 .00 .000 .015 .000 .000 1114 .37 .'.0
.000791 50. 50 . 50. 0 15 o -1225.96 29.02 29.02

7/26/89 17: 2:14

SECNO DEPTH CiSEL CRIWS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TiA LEFT/RIGHT
TIKE VLOB VCH VROB Xit XNCH XNR WTN ELMIB 55!!
SLOPE XLOBL XLCH nOBR InIAL IDC ICONT CORAR TOPWID EIDST

*SECKO 167. 000
3280 CROSS SECTION 167.00 EXTENDED 25.34 FEET

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1131. 87

167.00 50.72 1169.59 1124.76 .00 1170.20 .61 .04 .00 1131.87
2279. O. 2279. O. O. 364- O. 28. 2. 1131.87

.15 .00 6.26 .00 .000 .015 .000 .000 1118.87 .ao
.000791 50. 50 . 50. 0 15 o -1094.2~ 29.02 29.02

PAGE 21

35.90 FEET

29.88 FEET

.500

165.83 EXTENDED

166.50 EXTENDED

*SECNO 166.000
3280 CROSS SECTION 166.00 EXTE!DKD 34.42 FEET

3370 HORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1122.87

166.00 59.80 1169.67 1115.76 .00 117D.28 .61 .04 .00 1122.87
2279. O. 2279. O. O. 364. O. 28. 3. 1122.87

.15 .00 6.26 .00 .000 .015 .000 .000 1109.87 .00
.000791 50. 50 . 50. 0 15 o -1357.68 29.02 29.02

CCHV= .300 CEHV=
*SECKO 165.830
3280 CROSS SECTION

I
I
I
I
I
I
I *SECHO 166.500

3280 CROSS SECTION

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



BEGIN 2-14'X13' RCBC
165.83 61. 28 1169.68 1114029 .00 1170.29 .61 .01 .00 1121. 40

2279. O. 2279. O. O. 364. O• 29. 3. 1121.40
.15 .00 6,26 .00 .000 .015 .000 .000 1108.40 .00

.000791 17. 17. 17. 0 15 o -1400.73 29.02 29.02

3370 NORMAL BRIDGE, NRD= 17 KIN ELTRD= 1185.00 KAX ELLC= 1121. 33

162.23 66.33 1169.66 1113.23 .00 1170.93 1. 27 .26 .00 1112.33
2219. O. 2279. O. O. 252. O. 31. 3. 1112.33

.16 .00 9.06 .00 .000 .013 .000 .000 1103.33 .00
.000854 300. 300. 300. 0 24 0 -905.58 18.00 18.00

3370 NORKAL BRIDGE, NRD= 17 KIN ELTRD= 1185.00 MAX ELLC= 1121.00

PAGE 22

.33 1112.00
3. 1112.0C

1103.00 .00
18.00 18.00

.300

17: 2:14

END TUNNEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90
66.40 1169.40 1112.90 .00 1170.67 1.27 .05

O. 2279. O. O. 252. O. 29.
.00 9.06 .00 .000 .013 .000 .000
60. 60. 60. 2 24 0 -907.08

7/26/89

165,23
2279.

.15
.000854

CCRV= .100 CERV=
tSECNO 162.230

I
I
I
I 'SECNO 165.230

3301 HV CHANGED KORE THAN HVINS

I
I
I
I
I
I
·1

I
I
I
I
I
I
I
I
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I THIS RUN EXECUTED 7/26/89 17: 2:34
tttttttttttltttttttttttltttttiitittittttittitttiti

I HEC2 RELEASE DATED SEPT 88

ttitiiittltlliiiiiiiiiiiiiiiiillliiiiilliiiiiiiiii

I
NOTE- ASTERISK IiI AT LEFT OF CROSS-SECTION NUMBER INDICATES ~ESSAGE IN SUMMARY OF ERRORS LIST

I
100-YEAR DISCHARGE IN TU

I SUMMARY PRINTOUT TABLE 150

I SECNO XLCH ELTRD ELLC ELKIN Q CWSEL CRliS EG 10 i KS VCH AREA .0lK

204. 750 .00 .00 .00 1158.00 2331.00 1172.12 1163.71 1172.59 2.19 5.50 423.60 1575.44

I t 204.750 .00 .00 .00 1158.00 2331. 00 1163.71 1163.71 1166.59 28.44 13 .61 171.25 437.07

204. 740 1. 00 .00 .00 1156.15 2331.00 1172.24 1161.86 1172.60 1. 55 4.83 482.67 1874.78

I
204.740 1. 00 .00 .00 1156.15 2331. 00 1165.76 1161.86 1166.77 6.31 8.09 288.19 927.63

203.750 99.00 .00 .00 1156.18 2331. 00 1172.25 1161. 89 1172.62 1. 55 4.83 482.32 1872.99
203.750 99.00 .00 .00 1156.18 2331.00 1165.83 1161. 90 1166.84 6.24 8.05 289.46 933.38

I 203.660 9.00 .00 .00 1156.18 2331.00 1172,24 1162.02 1172.63 1. 70 5.00 465.93 1787.75
203.660 9.00 .00 .00 1156.18 2331. 00 1165.78 1162.03 1166.87 6.90 8.38 278.31 887.50

I '.

203.650 1.00 1180.00 1169.18 1156.18 2331. 00 1172. 06 1162.17 1172.70 . 8.28 6.41 363.87 810.26
203.650 1. 00 1180.00 1169.18 1156.18 2331.00 1165.71 1162.17 1166.90 12.11 8.74 266.75 669.78

I 203.000 65.00 1180.00 1169.21 1156.21 2331. 00 1172.12 1162.20 1172.75 8.28 6.41 363.87 810.26
203.000 65.00 1180.00 1169.21 1156.21 2331.00 1165.81 1162.20 1166.98 11. 90 8.68 268.58 675.70

I 200.000 300.00 1180.00 1169.31 1156.31 2331. 00 1172.37 1162.30 1173.00 8.28 6.41 363.87 810.26
200.000 300.00 1180.00 1169.31 1156.31 2331. 00 1166.23 1162.30 1167.33 10.93 8.39 277.70 705.17

I 197. 000 300.00 1180.00 1169.41 1156.41 2331. 00 1172.61 1162.40 1173.25 8.28 6.41 363.87 810.26
197. 000 300.00 1180.00 1169,41 1156.41 2331. 00 1166.61 1162.40 1167.65 10.18 8.16 285.58 730.72

I
194. 000 300.00 1180.00 1169.51 1156.51 2331. 00 1172.86 1162.50 1173.50 8.28 6.41 363.87 810.26
194.000 300.00 1180.00 1169.51 1156.51 2331.00 1166.96 1162.50 1167.95 9.57 7.97 292.58 753.55

191.000 300.00 1180.00 1169.62 1156.62 2331. 00 1173.11 1162.61 1173.75 8.28 6.41 363.87 810.26

I 191. 000 300.00 1180.00 1169.62 1156.62 2331. 00 1167.29 1162.61 1168.23 9.09 7. 81 298.52 772.96

188.000 300.00 1180.00 1169.72 1156.72 2331.00 1173.36 1162.71 1174.00 8.28 6.41 363.87 810.26

I 188.000 300.00 1180.00 1169.72 1156.72 2331.00 1167. 59 1162.71 1168.50 8.67 7. 66 304.26 791. 78

I
I



I
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SECNO XLCH ELTRD ELLC ELIlIll Q CWSEL CRIWS EG 10*KS VCH AREA .0lK

I 185.000 300.00 1180.00 1169.82 1156.82 2305.00 1173.62 1162.75 1174.24 8.09 6.33 363.87 810.26
185.000 300.00 1180.00 1169.82 1156.82 2305.00 1167. 90 1162.75 1168.76 8.08 7.43 310.15 811.13

I 182.000 300.00 1180.00 1169.93 1156.93 2305.00 1173.86 1162.86 1174.49 8.09 6.33 363.87 810.26
182.000 300.00 1180.00 1169.93 1156.93 2305.00 1168.16 116U6 1169.00 7. 81 7. 34 314.25 824.62

I 180.000 200.00 1182.38 1170.00 1157.00 2279.00 1174.04 1162.89 1174.65 7. 91 6.26 363.87 810.26
180.000 200.00 1182.38 1170.00 1157.00 2279.00 1168.36 1162.89 1169.15 7.42 7.17 317.88 836.60

I 179.500 50.00 1182.38 1165.25 1152.25 2279.00 1174.08 1158.14 1174.69 7. 91 6.26 363.87 810.26
179.500 50.00 1182.38 1165.25 1152.25 2279.00 1168.60 1158.14 1169.21 7. 91 6.26 363.87 810.26

I 179.000 50.00 1182.38 1160.50 1147.50 2279.00 1174.12 1153.39 1174.73 7.91 6.26 363.87 810.26
179.000 50.00 1182.38 1160.50 1147.50 2279.00 1168.64 1153.39 1169.25 7.91 6.26 363.87 810.26

I
178.500 50.00 1182.38 1155.75 1142.75 2279.00 1174.16 1148.64 1174.77 7. 91 6.26 363.87 810.26
178.500 50.00 1182.38 1155.75 1142.75 2279.00 1168.68 1148.64 1169.29 7.91 6.26 363.87 810.26

178.000 50.00 1182.38 1151.00 1138.00 2279.00 1174.20 1143.89 1174.81 7. 91 6.26 363.87 810.26

I 178.000 50.00 1182.38 1151. 00 1138.00 2279.00 1168.72 1143.89 1169.33 7. 91 6.26 363.87 810.26

176.000 200.00 1182.38 1150.75 1137.75 2279.00 1174.35 1143.64 117 4.96 7.91 6.26 363.87 810.26

I 116.000 200.00 1182.38 1150.15 1131.15 2219.00 1168.88 1143.64 1169.49 1.91 6.26 363.81 810.26

174.000 200.00 1182.38 1150.50 1137.50 2279.00 117 4. 51 1143.39 1175.12 7. 91 6.26 363.87 810.26

I
174.000 200.00 1182.38 1150.50 1137.50 2279.00 1169.04 1143.39 1169.65 1.91 6.26 363.81 810.26

172.000 200.00 1182.38 1150.25 1137.25 2279.00 1174.67 1143.14 1175.28 7.91 6.26 363.87 810.26
172.000 200.00 1182.38 1150.25 1137.25 2279.00 1169.20 1143.14 1169.81 1.91 6.26 363.81 810.26

I 170.000 200.00 1182.38 1150.00 1137.00 2219.00 1174,83 1142.89 1175.44 1.91 6.26 363.81 810.26
170.000 200.00 1182.38 1150.00 1137.00 2279.00 1169.35 1142.89 1169.96 1.91 6.26 363.87 810.26

I 169.000 100.00 1182.38 1149.87 1136.87 2219.00 1174.91 1142.76 1175.52 7. 91 6.26 363.87 810.26
169.000 100.00 1182.38 1149.81 1136.81 2219.00 1169.43 1142.16 1170.04 7. 91 6.26 363.87 810.26

I 168.500 50.00 1182.38 1145.37 1132.37 2279.00 1174.95 1138.26 1175.56 7.91 6.26 363.87 810.26
168.500 50.00 1182.38 1145.37 1132.37 2279.00 1169.47 1138.26 1170.08 7. 91 6.26 363.87 810.26

I 168.000 50.00 1182.38 1140.87 1127.87 2279.00 117 4. 99 1133.76 1175.60 7. 91 6.26 363.87 810.26
168.000 50.00 1182.38 1140.87 1127.87 2279.00 1169.51 1133.76 1170.12 7. 91 6.26 363.87 810.26

I 167.500 50.00 1182.38 1136.37 1123.37 2279.00 1175.03 1129.26 1175.64 7. 91 6.26 363.81 810.26
167. 500 50.00 1182.38 1136.37 llJ3.31 2219.00 1169.55 1129.26 1110.16 7.91 6.26 363.81 810.26

I
167.000 50.00 1182.38 1131.87 1118.87 2219.00 1175.07 1124.16 1175.68 1.91 6.26 363.87 810.26
167.000 50.00 1182.38 1131.87 1118.87 2279.00 1169.59 1124.76 1170.20 7.91 6.26 363.87 810.26

166.500 50.00 1182.38 1127. 37 1114. 37 2279.00 1175.11 1120.26 1175.72 7. 91 6.26 363.81 810.26

I 166.500 50.00 1182.38 1127.37 1114. 37 2279.00 1169.63 1120.26 1170.24 7. 91 6.26 363.81 810.26

I
I
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SECNO XLCH ELTRD ELLC ELKIN Q CWSEL CRIWS EG 10*KS VCH AREA .0lK

166.000 50.00 1182.38 1122.87 1109.87 2279.00 1175.15 1115.76 1175.75 7.91 6.26 363.87 810.26

166.000 50.00 1182.38 1122.87 1109.87 2279.00 1169.67 1115.76 1170.28 7. 91 6.26 363.87 810.26

165.830 17.00 1182.38 1121. 40 1108.40 2279.00 1175.16 1114.29 1175.77 7. 91 6.26 363.87 810.26
_65.830 17.00 1182.38 1121. 40 1108.40 2279.00 1169.68 1114.29 1170.29 7.91 6.26 363.87 810.26

165.230 60.00 1185.00 1121.00 1103.00 2279.00 117 4.88 1112.90 1176.15 8.54 9.06 251.63 779.67

165.230 60.00 1185.00 1121.00 1103.00 2279.00 1169.40 1112.90 1170.67 8.54 9.06 251.6j 779.67

162.230 300.00 1185.00 1121.33 1103.33 2279.00 1175.13 1113.23 1176.41 8.54 9.06 251.63 779.67

162.230 300.00 1185.00 1121.33 1103.33 2279.00 1169.66 1113,23 1170.93 8.54 9.06 251.64 779.67
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100-YEAR DISCHARGE IN TU

I SUMMARY PRINTOUT TABLE 150

I SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

I
204.750 2331.00 1172.12 .00 .00 .DO 30.00 .00

l 204.750 2331.00 1163.71 -8.41 .00 .00 30.00 .00

204.740 2331.00 1172.24 .00 .12 .00 30.00 LOO

I l 204. 740 2331.00 1165.76 -6.48 2.05 .00 30.00 LOO

203.750 2331.00 1172.25 .00 .02 .00 30.00 99.00

I 203.750 2331.00 1165.83 -6.43 .07 .00 30.00 99.00

29.00 9.00203.660 2331.00 1172.24 .00 -.02 .00

I
203.660 2331.00 1165.7& -6.46 -.05 .00 29.00 9.00

1 203.650 2331. 00 1172.06 .00 -.17 .00 29.00 LOO
203.650 2331.00 1165.71 -6.35 -.07 .00 27.99 LOO

I 203.000 2331.00 1172.12 .00 .05 .00 29.00 65.00
203.000 2331.00 1165.81 -6.31 .10 .00 27.99 65.00

I 200.000 2331.00 1172.37 .00 .25 .00 29.00 300.00
200.000 2331.00 1166.23 -6.13 .43 .00 27.99 300.00

I 197.000 2331. 00 1172.61 .00 .25 .00 29.00 300.00
197.000 2331. 00 1166.61 -6.00 .38 .00 27.99 300.00

··1 194.000 2331.00 1172.86 .00 .25 .00 29.00 300.00
194.000 2331. 00 1166.96 -5.90 .35 .00 27.99 300.00

I
191. 000 2331.00 1173.11 .00 .25 or. 29.00 300.00
191. 000 2331.00 1167.29 -5.83 .32 .00 27.99 300.00

I
188.000 2331.00 1173.36 .00 .25 .00 29.00 300.00
188.000 2331.00 1167.59 -5.77 .31 .00 27.99 300.00

185.000 2305.00 1173.62 .00 .26 .00 29.00 300.00

I 185.000 2305.00 1167.90 -5.72 .31 .00 27.99 300.00

182.000 2305.00 1173.86 .00 .24 .00 29.00 300.00

I
182.000 2305.00 1168.16 -5.70 .26 .00 27.99 300.00

180.000 2279.00 1174.04 .00 .18 .00 29.00 200.00

I
180.000 2279.00 1168.36 -5.68 .19 .00 27.99 200.00

179.500 2279.00 1174.08 .00 .04 .00 29.00 50.00
179.500 2279.00 1168.60 -5.47 .25 .00 29.00 50.00

I 179.000 2279.00 1174.12 .00 .04 .00 29.01 50.00
179.000 2279.00 1168.64 -5.47 .04 .00 29.00 50.00

I
I
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SECIIG Q CWSEL OIFWSP OIFWSX OIFKiS TOPiID XLCH

I 178.500 2279.00 1174.16 .00 .04 .00 29.01 50.00
178.S00 2279.00 1168.68 -S.47 .04 .00 29.01 SO.OO

I 178.000 2279.00 1174.20 ,00 .04 .00 29.01 SO.OO
178.000 2279.00 1168.72 -S.47 .04 .00 29.01 SO.OO

I 176.000 2279.00 1174.35 ,DO .16 .00 29.01 200.00
176.000 2279.00 1168.88 -5.47 .16 .00 29.01 200.00

I 174.000 2279.00 1174.51 .00 .16 .00 29.01 200.00
174.000 2279.00 1169.04 -5.47 .16 .00 29.01 200.00

I 172.000 2279.00 1174.67 .00 .16 .00 29.01 200.00
172.000 2279.00 1169.20 -5.47 .16 .00 29.01 200.00

I
170.000 2279.00 1174.83 .00 .16 .00 29.01 200.00
170.000 2279.00 1169.3S -S.47 .16 .00 29.01 200.00

169.000 2279.00 1174.91 .00 .08 .00 29.01 100.00

I 169.000 2279.00 1169.43 -5.47 .08 .00 29.01 100.00

168.S00 2279.00 1174.9S .00 .04 .00 29.01 SO.OO

I 168.S00 2279.00 1169.47 -S.47 .04 .00 29.01 SO.OO

168.000 2279.00 1174.99 .00 .04 .00 29.01 50.00

I
168.000 2279.00 1169.S1 -S.47 .04 .00 29.01 SO.OO

167.500 2279.00 117S.03 .00 .04 .00 29.02 SO.OO
167.S00 2279.00 1169.5S -S.47 .04 .00 29.01 SO.OO

I 167.000 2279.00 1175.07 .00 .04 .00 29.02 50.00
167.000 2279.00 1169.59 -5.47 .04 .00 29.02 50.00

I 166.500 2279.00 1175.11 .00 .04 .00 29.02 50.00
166. SOO 2279.00 1169.63 -5.47 .04 .00 29.02 so.oo

I 166.000 2279.00 1175.1S .00 .04 .00 29.02 50,00
166.000 2279.00 1169.67 -S.47 .04 .00 29.02 SO.OO

I 165.830 2279.00 1175.16 .00 .01 .00 29.02 17.00
165.830 2279.00 1169.68 -S.47 .01 .00 29.02 17 .00

I 16S.230 2279.00 1174.88 .00 -.28 .00 18.00 60.00
16S.230 2279.00 1169.40 -S.47 -.28 .00 18.00 60.00

162.230 2279.00 117S.13 or, .26 .00 18.00 300.00

I
. "

162.230 2279.00 1169.66 -S.4i .26 .00 18.00 300.00

I
I
I
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I SUKKARY OF ERRORS AND SPECIAL NOTES

I CAUTION SECNO=

WARNING SECNO=

I WARNING SECNO=

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

204.750 PROFILE=

204.740 PROFILE=

203.650 PROFILE=

CRITICAL DEPTE ASSUMED

CONVEYANCE CE1JGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHliGE OUTSIDE ACCEPTABLE RANGE
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ALTERNATIVE 2 HEC-2 MODEL
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3~ 42 43 26 10
3~ 4 20

NC .015 .015 .015 .1 .3
QT 2 2331 2331

BEGIN ERERGY DISSIPATOR -WEIR AT THE RIVER
Xl 204.7 5 4 0 30 0 0 0
GR 1175.0 0 1158.0 0 1158.0 30 1175.0 30

Xl 2H.74 -1. 85

BEGIN APPROACH CHARHEL
Xl 203.75 99 99 99 .03

BEGIN THIRD TRAiSITIOH - FROM TRAP. CHANNEL TO RECT. CHANNEL
Xl 2' 3.00 4 0 71.4 75 75 75
GR li75.0 0 1156.21 28.2 1156.21 43.2 1175.0 71.4

Xl 2~O.00 300 300 300 .10

Xl 15 .00 300 300 300 .10

Xl l~UO 300 300 300 .10

Xl 191.00 300 300 300 .11

PAGE

:1: 2:33

WSEL FQ

THIS RUN EXECUTED 7/26/89

CHNIM ITRACE

1172012

Q

IBW

-.1

ALLDCFNXSECHXSECV

-1

PRFVS

11: 2:33

IPLOT

712:189

HECL xELEASE DATED SEPT 88

itt till ••• t t itt t '1 i it it i t it i it i it II' i it it i it it i it i

iiiii ••• lliiiiit.tiiiiiiliiiiltiilltiiittiliiiiiii

J3 VAtIABLE CODES FOR SUMMARY PRINTOUT

J2 NHoJF

I
I
I
I
I T1 PRICE ROAD DRAIN EXTENTIOH AHD OUTFALL RESTUDY

T2 SUBCRITICAL RUN WITH BOX CULVERT AND OPEN CHANNEL -- ALT. 2

II :: IC,,::O-YE::COISCHAR::W:W TURW:~I:WO 10-:::: FLOOOW::R::'ER H"iS

I
I
I
I
I
I
I
I
I
I
I
I
I
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I
Xl 188.00 300 300 300 .10

I QT 2 2305 2305
Xl 185.00 300 300 300 .10

I Xl 182.00 300 300 300 .11

NC .3 .5

I BEGIN OPEN CHANNEL
Xl 180.75 125 125 125 .04

I Xl 180.01 4 29 74 74 ; ~

GR 1173.4 0 1157.0 0 1157.0 29 1173.38 29

I
QT 2279 2279

BEGIN SECORD TRANSITION - FROK RCB 10 OPEN CHANNEL
Xl 180.00 10 0.01 29 1 1 1
BT 4 0 1182.38 1182,38 0.01 1182.38 1170.00 29 :182.38 1170.00

I BT 29.01 1182.38 1182.38
GR 1182.4 0 1170.0 0.01 1157. 00 0.01 1157.00 14 1170.00 14
GR 1170.0 15 1157.0 15 1157. 00 29 1170.00 29 :182.38 29.01

I HC .1 .3
Xl 179.50 50 50 50 -4. 75

I
X2

Xl 179.00 50 50 50 -4. 75
X2 1

I Xl 178.50 50 50 50 -4. 75
X2 1

I Xl 178.00 50 50 50 -4. 75
X2

I Xl 176.00 200 200 200 -.25
X2 1

I Xl 174 .00 200 200 200 -.25
X2 1

I
Xl 172.00 200 200 200 -.25
X2 1

Xl 170.00 200 200 200 -.25

I X2 1

Xl 169.00 100 100 100 -.13

I X2 1

I
I
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I
Xl 168.50 50 50 50 -4.5

I
X2 1

Xl 168.00 50 50 50 -4. 5

I
X2 1

Xl 167.50 50 50 50 -4.5
X2 1

I Xl 167.00 50 50 50 -4.5
X2

I Xl 166.50 50 50 50 -4.5
X2 1

I Xl 166.00 50 50 50 -4.5
X2 1

I NC .3 .5
BEGIN 2-14'X13' RCE

Xl 165.83 17 17 17 -1. 47

I
X2 1

HC .013 .013 .013

I
END TUNNEL EXIT, BEGIH FIRS1 1RANSI1ION -DR. SONG'S S1A. 90

Xl 165.23 17 0.01 18 60 60 60
BT 17 0 1185.00 1185.00 0.01 1185.00 1112.00 0.055 1185.00 1113.00
BT 0.515 1185.0 1115.0 1. 515 1185.00 1117.00 3.345 1185.00 1119.00 4. 877

I 8T 1185.0 1120.0 6.042 1185.0 1120.50 9.000 1185.00 1121. 00 11. 958 1185.00
8T 1120.5 13.123 1185.0 1120.0 1U55 1185.00 1119.00 16.485 1185.00 1117. 00
BT 17.485 1185.0 1115.0 17.945 1185.00 1113.00 18.000 1185.00 1112.00 18.010

I
8T 1185.0 1112.0
GR 1185.0 0 1112.0 0.01 1111.00 0.055 1109.00 0.515 1107.00 1. 515
GR 1105.0 3.345 1104.0 4.877 1103.50 6.042 1103.00 9.000 1103.50 11. 958
GR 1104.0 13.123 1105.0 14.655 1107.00 16.485 1109.00 17.485 1111. 00 17.945

I GR 1112.0 18.000 1185.00 18.001

NC .1 .3

I Xl 162.23 300 300 300 .33
X2 1

I
I
I
I
I
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I SECNO DEPTH CiSEL CRIiS isELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB !LOB ACB AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB ilL XNCH XNR iTN ELKIB ssn
SLOPE XLOBL nCH XLOBR HRIAL IDC ICONT CORAR TOPiID ENDST

I *PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL C!OSS SECTIONSII OALLOiABLE ERROR FOR CRITICAL DE?TH DETEi~IRATION (ALLDC) = .100 PERCENT OF THE DEPTH

I
CCHV= .100 CEHV= .300
*SECNO 204.150

BEGIN ENERGY DISSIPATOR -WEIR AT THE RIVER

I
204.15 14.12 1112.12 1163.11 11iU2 1112.59 .41 .00 .00 1175.00
2331. O. 2331. O. O. 424. O. O. O. 1175.00

.00 .00 5.50 .00 .000 .015 .000 .000 1158.00 .00
.000219 O. o. o. 0 20 0 .00 30.00 30.00

I
*SECNO 204.140

I
204.14 16. 09 1112.24 1161. 86 .00 1112.60 .36 .00 .01 1173.15
2331. O. 2331. O. O• 483. O. O. O. 1173.15

.00 .00 4.83 .00 .000 .015 .000 .000 1156.15 .00
.000155 1. 1. 1. 2 21 0 .00 30.00 30.00

I
*SECNO 203.750

I BEGI! APPROACH CHANNEL
203.75 16.07 1172.25 1161. 89 .00 1172.62 .36 .02 .00 1173.18
2331. O. 2331. O. O. 482. O. 1. O. 1173.18

I
.01 .00 4.83 .00 .000 .015 .000 .000 1156.18 .00

.000155 99. 99. 99. 0 26 0 .00 30.00 30.00

I *SECNO 203.000

3302 WARNING: CONVEYAXCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I BEGI! THIRD TRAiSITIOB - FROK TRAP. CHANNEL TO RECT. CHANNEL
203.00 16.22 111J.43 1163.31 .00 1172,64 .21 .01 .02 1175.00

I
2331. O. 2331. O. O. 638. O. 2. O. 1175.00

.01 .00 3.65 .00 .000 .015 .000 .000 1156,21 3.85
.000076 15. 15. 15. 2 14 0 .00 63.70 61.55

I ·SECNO 200.000
200.00 16.14 1172.45 1163.41 .00 111J. 66 .21 .02 .00 1115.10

I 2331. O. 2331. O. O. 634. O. 6. 1. 1115.10
.03 .00 3.68 .00 .000 .015 .000 .000 1156.31 3.96

.000018 300. 300. 300. 1 11 0 .00 63,48 61.44

I
I
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I SECNO DEPTH CWSEL CRUS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIKE nOB VCH VROB XNL XNCH XNR WTN ELKIN SST!
SLOPE XLOBL XLCH XLOBR ITRIAL IDC Icon CORAR TOPWID ENDST

I 'SECNO 197.0cO
197.00 16.07 1172.48 1163.52 .00 1172.69 .21 .02 .00 1175.20

2331. O. 2331. O. O. 628. O. 11. 1. 1175.20

I .06 .00 3.71 .00 .000 .015 .000 .000 1156.41 4.09
.000079 300. 300. 300. 0 14 .00 63.23 67. 31

I tSSCNO 194.000
194.00 15.99 1172.50 1163.61 .00 1172.71 .22 .02 on 1175.30. ,
2331. O. 2331. O. O. 623. O. 15. 1. 1175.30

I .08 .00 3.74 .00 .000 .015 .000 .oor 1156.51 4.20
.000081 300. 300. 300. 0 14 0 .00 62.99 67. 20

I *SECNO 191.000
191.00 15.90 1172.52 1163.73 .00 1172.74 .22 .02 .00 1175.41

I
2331. O. 2331. O. O. 618. O. 19. 2. 1175.41

.10 .00 3.77 .00 .000 .015 .000 .000 1156.62 4. 34
.000083 300 • 300. 300. 0 15 0 .00 62.73 67. 06

I tS~CNO 188.000
188.00 15.82 1172.54 1163.84 .00 1172.77 .22 .03 .00 1175.51

I 2331. O. 2331. O. O. 613. O. 24- 2. 1175.51
.12 .00 3.80 .00 .000 .015 .000 .000 1156.72 4.45

.000085 300. 300. 300. 0 15 0 .00 62.50 66.95

I *SECNO 185.000
185.00 15.75 1172.57 1163.90 .00 1172.79 .22 .03 .00 1175.61

I 2305. O. 2305. O. O. 608. O. 28 . 3. 1175.61
.14 .00 3.79 .00 .000 .015 .000 .000 1156.82 4.57

.000085 300 . 300. 300. 0 16 0 .00 62.26 66.83

I
lSECNO 182.000

I
182.00 15.66 1172.59 1164.00 .00 1172.82 .23 .03 .00 1175.72

2305. O. 2305. O. O. 603. O. 32. 3. 1175.72
.17 .00 3.82 .00 .000 .015 .000 .000 1156.93 4.69

.000087 300. 300. 300. 0 19 0 .00 62.02 66.71

I
I
I
I
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I SECNO DEPTH CVSEL CRIWS iSELK BG HV HL OLOSS BAliK ELEV
0 QLOB QCH OROB ALOB ACH ARaB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XIIL nCH XlIR WTlI ELKIN SST!
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TomD ENDST

I CCHV= .300 CEHV= .500
tSECNO 180.750

BEGIN OPEN CHANNEL

I 180.75 15.63 1172.60 1164.04 .00 1172.83 .23 .01 .00 1175.76
2305. O. 2305. O. O. 601. O. 34. 3. 1175.76

.18 .00 3.83 .00 .000 .015 .000 .000 1156.97 4.74

I
.000087 125. 125. 125. 0 19 0 .00 61.92 6UE

*SECNO 180.010

I 3302 WARIlING: COllVEYAIlCE CHAXGE OUTSIDE OF ACCEPTABLE RAIlGE

I 180.01 15.52 1172.52 1162.79 .00 1172.93 .41 .01 .09 117UO
2305. O. 2305. O. O. 450. O. 35. 3. 1173.38

.18 .00 5.12 .00 .000 .015 .000 .000 1157.00 .00

I
.000182 74 . 74. 74. 2 18 0 .00 29.00 29.00

tSEClIO 180.000

I 3302 WARNIIIG: COIIVEY!HCE CHAIlGE OUTSIDE OF ACCEPTABLE RANGE

I 3370 NORMAL BRIDGE, fRD= 4 KIN ELTRD= 1182.38.KAX ELLC= 1170.00

I
BEGIN SECOND TRAIISITIO! - FROM RCB TO OPEN CHANNEL

180.00 15.42 1172.42 1162.89 .00 1173.03 .61 .00 .10 1170.00
2279. O. 2279. O. O. 364. O. 35. 3. 1170.00

.18 .00 6.26 .00 .000 .015 .000 .000 1157.00 .01

·1 .000791 1. 1. 1. 2 15 0 -70.17 28.99 29.00

I CCHV= .100 CEHV= .300
tSECllO 179.500

I
3370 NORMAL BRIDGE, XRD= 4 KIll ELTRD= 1182.38 MAX ELLC= 1165.25

179.50 20.21 1172,46 1158.14 .00 117 3.07 .61 .04 .00 1165.25
m9. o. 2279. O. O. 364. O. 35. 3. 1165.25

I .18 .00 6.26 .00 .000 .015 .000 .000 1152.25 . 0
.000791 50 . 50. 50. 1 15 0 -208.84 29.00 29.01

I
I
I



I 7/26/89 11: 2:33 PAGE

I SECNO DEPTH CiSEL CRIWS iSELK KG BV HL OLOSS BANK ELEV
Q QLOB QCH QROB !LOB ACH AROB VOL TWA LEFT/RIGHT

I TIME VLOB VCH VROB XNL nCB XNR iTN ELKIN ssn
SLOPE HOBL nCH XLOBR ITRIAL IDC ICONT CORAR TOPiID ENDST

I *SECNO 179.000

3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1160.50

I 17 9.00 25.00 1172.50 1153.39 .00 1173.11 .61 .04 .00 1160.50
2279. O. 2219. O. O. 364. O. 35. 4. 1160.50

I .18 .00 6.26 .00 .000 .015 .000 .000 1147.50 .00
.000791 50. 50. 50. 0 15 0 -347.98 29.01 29.01

I tSECRO 178.500
3280 CROSS SECTION 178.50 EXTENDED 4.41 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 !lAX ELLC= 1155.75

I
178.50 29.79 1172.54 1148.64 .00 117 3.15 .61 .04 .00 1155.75
2279. O. 2279. O. O. 364. O• 36. 4. 1155.75

.19 .00 6.26 .00 .000 .015 .000 .000 1142.75 .00

I
.000791 50. 50. 50. 0 15 0 -486.93 29.01 29.01

tSECNO 178.000

I 3280 CROSS SECTION 178.00 EXTENDED 9.20 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1151.00

178.00 :;4. 58 1172.58 1143.89 .00 1173.19 .61 .04 .00 1151. 00

I
2279. O. 2279. O. O. 364. O. 36. 4. 1151.00

.19 .00 6.26 .00 .000 .015 .000 .000 1138.00 .00
.000791 50. 50. 50. 0 15 0 -625.88 29.01 29.01

I *SECHO 176.000
3280 CROSS SECTION 176.00 EXTENDED 9.61 FEET

I
3370 HORMAL BRIDGE, HRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1150.75

I 176.00 34.99 1172.14 1143.64 .00 1173.35 .61 .16 .00 1150.75
2279. O. 2279. O. O. 364. O. 38. 4. 1150.75

.20 .00 6.26 .00 .000 .015 .000 .000 1137.75 .00

I .000791 200. 200. 200. 0 15 0 -637.72 29.01 29.01

I
I



I 7/26/89 11: 2:33 PAGE

I SECRO DEPTH CWSEL CRIWS WSELK EG BV BL OLOSS BARK ELEV
Q QLOB QCB QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I TIKE VLOB VCB VROB XHL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL nCB nOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 174.000
3280 CROSS SECTION 174.00 EXTENDED 10.02 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.50

I
174.00 35.40 1172.90 1143.39 .00 1173.50 .61 .16 .00 1150.50

2279. O. 2279 . o. O. 364. O. 40. 4- 1150.50
.21 .00 6.26 .00 .000 .015 .000 .000 1137. 50 .00

.000791 200. 200. 200. 0 15 0 -649.57 29.01 29.01

I
*SECRO 172.000

I 3280 CROSS SECTION 172.00 EXTENDED 10.42 FEET

I
3370 NORMAL BRIDGE, RRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.25

172.00 35.80 117 3.05 1143.14 .00 1173.66 .61 .16 .00 1150.25
2279. O. 2279. O. O. 364- O. 41. 4- 1150.25

I .22 .00 6.26 .00 .000 .015 .000 .000 1137. 25 .00
.000791 200. 200. 200 . 0 15 0 -661. 41 29.01 29.01

I *SECNO 170.000
3280 CROSS SECTION 170.00 EXTENDED 10.83 FEET

I 3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.00

I 170.00 36.21 1173.21 1142.89 .00 1173.82 .61 .16 .00 1150.00
2279. O. 2279. O. O. 364. O. 43. 4. 1150.00

.22 .00 6.26 .00 .000 .015 .000 .000 1137. 00 .00

I .000791 200. 200. 200. 0 15 0 -673.25 29.01 29.01

I
*SECNO 169.000
3280 CROSS SECTION 169.00 EXTENDED 11.04 FEET

I 3370 NORMAL BRIDGE, RlD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1149.87

169.00 36.42 117 3.29 1142.76 .00 1173.90 .61 .08 .00 1149.87

I 2279. O. 2279. O. O. 364. O. 44. 4. 1149.87
.23 .00 6.26 .00 .000 .015 .000 .000 1136.87 .00

.000791 100. 100. 100. 0 15 0 -679.32 29.01 29.01

I
I



I 7/26/89 11: 2:33 PAGg 9

I SECRO DEPTH CliSEL CRIllS IISELK EG HV HL OLOSS BAliK ELEV
Q QLCB QCH QROB ALOB ACB AROB VOL TIIA LEFT/RIGHT

I
TIME VLOB VCR VROB XliL HCR XliR IITN ELKIN SSTA
SLOPB XLOBL XLCH XLOBR ITRIAL Inr ICONT CORAR TOPIlID ENDST~.

I *SECNO 168.500
3280 CROSS SECT!ON 168.50 EXTENDED 15.58 FEET

I 3370 IlO!MAL BRIDGE, liRD= 4 KIN ELTRD= 1182.38 K!X ELLC= 1145.37

I
168.50 40.96 1173.33 1138.26 .00 1173.94 .61 .04 .00 1145.37

2279. o. 2279. O. O. 364. O. 44. 4. 1145.37
.23 .00 6.26 .00 .000 .015 .000 .000 1132.37 .00

.000791 ~n 50. 50 . 0 15 0 -811.02 29.01 29.01.u.

I
*SECllO 168.000

I 3280 CROSS SECTIOH 168.00 EXTENDED 20.12 FEET

I
3370 IlOr.MAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 !AX ELLC= 1140.87

168.00 45.50 1173.37 1133.76 .00 1173.98 .61 .04 .00 1140.87
2279. O. 2279. O. O. 364, O. 45. 4. 1140.87

I .23 .00 6,26 .00 .000 .015 .000 .000 1127.87 .00
•000791 50 . 50. 50. 0 15 0 -942.73 29.01 29.01

I *SECHO 167. 500
3280 CROSS SECTION 167. 50 EXTENDED 24.66 FE3T

I 3370 NORMAL BRIDGE, NRD= 4 KIll ELTRD= 1182.38 !~ ELLC= 1136.37

I 167.50 50.04 1173.41 1129.26 .00 1174.02 .61 .04 .00 1136.37
2279. o. 2m. o. o. 364. O. 45. 4. 1136.37

.24 .00 6,26 .00 .000 .015 .000 .000 1123.37 .00

I .000791 50 . 50. 50. 0 15 o -1074.44 29.01 29.01

I
*SECNO 167. 000
3280 CROSS SECTION 167.00 EXTENDED 29.20 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 ~x ELLC= 1131. 87

167.00 54. 58 1173.~5 1124.76 .00 1174.06 .61 .04 .00 1131.87

I 2279. O. 2279. O. O. 364. O. 45. 4. 1131. 87
.24 .00 6,26 .00 .000 .015 .000 .000 1118.87 .00

.000791 50. 50. 50 . 0 15 o -1206.16 29.02 29.02

I
I



3370 NORMAL BRIDGE, BRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1127.37

166.50 59.12 1173.49 1120.26 .00 1174.10 .61 .04 .00 1127.37
2279. O. 2279. O. O. 364- O. 46. 4- 1127. 37

.24 .00 6.26 .00 .000 .015 .000 .000 1114.37 .00
.000791 50. 50. 50 . 0 15 o -1337.88 29.02 29.02

SECNO DEPTH CIISEL CRIIIS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB !LOB ACH AROB VOL TIIA LEFT/RIGHT
TIME nOB VCH VROB XKL XNCB XNR IITN ELKIN ·SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIlID ENDST

·SECNO 166.500
3280 CROSS SECTION 166.50 EXTENDED 33.74 F~ET

·SECNO 166.000
3280 CROSS SECTION 166.00 EXTENDED 38.28 FEET

3370 NORMAL BRIDGE, iRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1122.87

166.00 63.66 1173.53 1115.76 .00 1174.14 .61 .04 .00 1122.87
2279. O. 2279. O. O. 364. O. 46. 4- 1122.87

.24 .00 6.26 .00 .000 .015 .000 .000 1109.87 .00
.000791 50. 50. 50 . 0 15 o -1469.61 29.02 29.02

3370 NORMAL BRIDGE, IRD= 4 KIN ELTEn= 1182.38 MAX ELLC= 1121.40

PAGE 10

1121. 40
1121.40

.00
29.02

.00
4

1108.40
29.02

.61 .01
O. 46.

.000 .000
o -1512.65

.00 1174.15
O. 364-

.000 .015
o 15

BEGI! 2-14'X13' RCB
65.14 1173.54 1114.29

O. 2279. O.
.00 6.26 .00
17. 17. 17.

7/26/89 11: 2:33

165.83
2279.

.24
.000791

3301 HV CHANGED KORE THAN HVINS

CCBV= .300 CEHV= ;500
·SECNO 165.830
3280 CROSS SECTION 165.83 EXTENDED 39.76 FEET

·SECIIO 165.230

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

II
I
I

I
I
I
I



END TUNNEL EXIT, BEGIN FIRST TRANSITIOll -DR. SONG'S STA. 90
165.23 7G.26 1173.26 1112.90 .00 1174.53 1. 27 .05 .33 1112.00
2279. O. 2279. O. O. 252. O. 47. 4. 1112.00

.24 .00 9.06 ,00 .000 .013 .000 .000 1103.00 .00
.000854 50 . 60. 60. 2 24 0 -976.50 18.00 18.00

CCBV= .100 eEHV: .300
*SECIiO 162.230

3370 BORMAL BRIDGE, liRD= 17 HIN ELTRD= 1185.00 MAX ELLC= 1121.33

162.23 70.18 1173.51 1113.23 .00 1174.79 1. 27 .26 .00 1112.33
2219. O. 2279. O. O. 252. O. 49. 5. 1112.33

.25 .00 9.06 .00 .000 .013 .000 .000 1103.33 .00
.000854 300. 300. 300. 0 24 0 -975.01 18.00 18.00

71~6/89 11: 2:33 PAGE 11

SECJO DEPTH CiSEL CRIiS iSELK EG HV HL OLOSS BAllK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TiA LEFT/RIGHT
TI~E VL05 VCH VROB XHL XllCH XNR iTll ELKIll SSTA
SLOPE XLOBL HCH XLOBR !TRIAL IDC ICOIiT CORAR TOPiID EllDST

I
I
I
II 3370 !ORKAL BRIDGE, NRD= 17 MIN ELTRD= 1185.00 MAX ELLC= 1121.00

I
I
II
I
I
I
I
I
II
I
I
I
I
I
I



I 7/26/89 11: 2:33 PAGE 12

PRICE ROAD DRAIN EXTENTION AND OU!?!LL RESTUDY
SUBCRITICAL RUN WITH BOX CULVERT liD OPEN CHANNEL -- ALT. 2
100-YEAR DISCHARGE IN TUNNEL AND !~ FLOW IN RIVER

I 11
T2

I T3

J1 ICHECK IRQ NINV IDIR STRT METRIC HVlli5 Q WSEL FQ

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

J2 NPROF

15

IPLOT PRFVS

-1

XSECV

-1

XSECH FN ALLDC

- .1

IBW CHNIM ITRACE



I 7/26/89 11: 2:33 PAGE 13

I SECNO DEPTH CiSEL CRIiS isELK EG HV HL OLOSS BANK ELEV
Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT

I
TIME VLOB VCH VROB XNL XNCH XNR iTJi ELMIN ssn
SLOPE XLOBL nCH XLOBR ITRIAL IDC ICONT CORAR TOPiID ENDST

I *PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONSII OALLOiABLE ERROR FOR CRITICAL DEPTH DETERMINATION (ALLDCl : .100 PERCENT OF THE DEPTH

II
CCBV: .100 CEBV= .300
*SECNO 204.750
2096 iSEL NOT GIVEK, AVG OF MAX, KIN USED
3720 CRITICAL DEPTH ASSUMED

II BEGIS EHERGY DISSIPATOR -WEIR AT THE RIVER
204.75 5.71 1163.71 1163.71 .00 1166.59 2.88 .00 .00 1175.00
2331. O. 2331. O. O. 171. o. o. O. 1175.00

I .00 .00 13.61 .00 .000 .015 .000 .000 1158.00 .00
•002844 O. o. o. 0 16 0 .00 30.00 30.00

I *SECNO 204. 740

3301 HV CHANGED MORE THAN BVINS

II
3302 liARNING: CONVEYANCE CBANGE OUTSIDE OF ACCEPTABLE RANGE

I 204. 74 9.61 1165.76 1161.86 .00 1166.77 1.02 .00 .19 1173.15
2331. O. 2331. O. O. 288. O. o. O. 1173.15

I
.00 .00 8.09 .00 .000 .015 .000 .000 1156.15 .00

.000631 1. 1. 1. 4 5 0 .00 30.00 30.00

I *SECNO 203.750
BEGI! APPROACH CHANNEL

203.75 9.65 1165.83 1161.90 .00 1166.84 1.01 .06 .00 1173.18

I 2331. O. 2331. O. O. 289. O. 1. O. 1173.18
.00 .00 8.05 .00 .000 .015 .000 .000 1156.18 .00

.000624 99. 99. 99. 2 19 0 .00 30.00 30.00

I *SECNO 203.000
BEGIH THIRD TRANSITION - FRO~ TRAP. CHANNEL TO RECT. CBANNEL

I 203.00 9.64 1165.85 1163.32 .00 1166.90 1. 05 .05 .01 1175.00
2331. O. 2331. O. O. 284. O. 1. O. 1175.00

.01 .00 8.21 .00 .000 .015 .000 .000 1156.21 13.73

I .000673 75. 75. 75. 2 19 0 .00 43.94 57.67

I
I



I 7/26/89 11: 2:33 PAGE 14

I SECNO DEP!H CVSEL CRIVS VSELK EG HV HL OLOSS BANK ELEV
Q QLC5 QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT

I
TIKE VLGS VCE VROB XNL XNCH XNR llTN ELKIN SSTA
SLOPE nOEL XLC3 XLOBR ITRIAL IDC ICONT CORAR TOPIlID ENDST

I *SECNO 200.000
200.00 9.79 1166.10 1163.42 .00 1167.10 1.00 .20 .00 1175.10

2331. O. 2331. o. O. 291. O. 3. O. 1175.10

I .02 .00 U2 .00 .000 .015 .000 .000 1156.31 13.51
.000633 380 . 300. 300. 2 19 a .00 44.37 57.89

I *SECNO 197.000
197.00 9.91 1166.32 1163.53 .00 1167.28 .96 .18 .00 1175.20

2331. O. 2331. O. O. 296. O. 5. 1. 1175.20
( I .03 .00 7.87 .00 .000 .015 .000 .000 1156.41 13 .32

.000601 300 . m. 300. 2 25 0 .00 44.76 58. OB

I *SECNO 194.000
194.00 10.02 1166.53 1163.63 .00 1167.46 .93 .18 .00 1175.30

I
2331. O. 2331. O. O. 301. O. 7. 1. 1175.30

.04 .00 7.74 .00 .000 .015 .000 .000 1156.51 13 .16
.000574 300. 300. 300. 2 25 0 .00 45.09 58.24

I *SECNO 191.000
191.00 10.11 1166.73 1163. H .00 1167.64 .91 .17 .00 1175.41

I 2331. O. 2331. O. O. 304. O. 9. 1. 1175.41
.05 .00 7.66 .00 .000 .015 .000 .000 1156.62 13 .05

.000558 300 . 300. 300. 1 25 0 .00 45.31 58.35

I *SECNO 188.000
188.00 1UO 1166.92 1163.84 .00 1167.80 .88 .16 .00 1175.51

I 2331. O. 2331. O. O. 309. O. 11. 2. 1175.51
.06 .00 7.54 .00 .000 .015 .000 .000 1156.72 12.89

.000535 300. 300. 300. 2 25 0 .00 45.62 58.51

I
*SECNO 18 5.000

I
185.00 10.31 1167.13 1163.89 .00 1167.96 .84 .16 .00 1175.61

2305. O. 2205. o. O. 314 . O• 14. 2. 1175.61
.07 .00 U4 .00 .000 .015 .000 .000 1156.82 12.73

.000502 :00. 300. 300. 2 28 0 .00 45.93 58.67

I
I
I
I



I 7/26/89 11: 2:33 PAGE 15

I SECNO DEPTH CIISEL CRUS liS ELK EG HV HL OLOSS BANK ELEV
0 OLOB OCR OROB ALOB ACR AROB VOL TWA LEFT/RIGHT

I
TIME VLOB VCH VROB XHL XHCB XNR IITN ELMIN SSTA
SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *SECNO 182.000
182.00 10.36 1167. 29 1164.00 .00 1168.11 .83 .15 .00 1175.72

2305. O. 2305. O. O. 316. O. 16. 2. 1175.72

I .08 .00 7.29 .00 .000 .015 .000 .000 1156.93 12.66
.000493 300 . 300. 300. 0 28 0 .00 46.07 58.74

I CCBV= .300 CERV= .500
*SECNO 180.750

I
BEGIN OPEN CHANNEL

180.75 10.39 1167.36 1164.03 .00 1168.18 .82 .06 .00 1175.76
2305. O. 2305. O• O. 317. O. 17. 2. 1175.76

.09 .00 7. 26 .00 .000 .015 .000 .000 1156.97 12.62

I . 000487 125. 125. 125 . 0 17 a .00 46.15 58.78

I
*SECNO 180.010

180.01 10.35 1167.35 1162.80 .00 1168.26 .92 .04 .05 1173.40
2305. O. 2305. O. O. 300. O. 17. 3. 1173.38

.09 .00 7. 68 .00 .000 .015 .000 .000 1157.00 .00

I .000547 74. 74. 74. 2 15 0 .00 29.00 29.00

I .SECNO 180.000

3265 DIVIDED FLOW

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1170.00

I BEGIN SECOND TRANSITION - FROM RCB TO OPEN CBANNEL
180.00 10.32 1167.32 1162.89 .00 1168.29 .97 .00 .02 1170.00

2279. O. 2279. o. O. 289. O. 17. 3. 1170.00

I .09 .00 7.89 .00 .000 .015 .000 .000 1157.00 .01
.000944 1. 1. 1. 2 15 0 .00 21.99 29.00

I CCBV= .100 CEBV= .300
*SECNO 179.500

I 3310 NORMAL BRIDGE, NRD= 4 MIN EL1RD= 1182.38 MAX ELLC= 1165.25

179.50 15.51 1167.76 1158.14 .00 1168.37 .61 .04 .04 1165.25

I 2279. O. 2279. O. O. 364. O. 18. 3. 1165.25
.09 .00 6.26 .00 .000 .015 .000 .000 1152.25 .01

.000791 50 . 50. 50. 2 15 0 -72.71 28.99 29.00

I
I



I 7/26/89 11: 2:33 PAGE 16

I SECNO DEPTH CiSEL CRIWS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB HOB ACH AROB VOL TWA LEFT/RIGHT

I TIME nOB VCH VROB XSL XNCH XNR WTN ELKIN SST!
SLOPE XLOBL nCH HOBR mIAL IDC ICONT CORAR TOPiID ENDST

I *SECNO 179.000

3370 NORMAL BRIDGE, KRD= 4 !lIN ELTRD= 1182.38 MAX ELLC= 1160.50

I 179.00 20.30 1167.80 1153.39 .00 1168.41 .61 .04 .00 1160.50
2279. O. 2279. O. O. 364. O. 18. 3. 1160.50

I
.09 .00 6.26 .00 .000 .015 .000 .000 1147.50 .00

.000791 50. 50. 50 . 0 15 0 -211. 71 29 .•0 29.01

I *SECNO 178.500

3370 NORMAL BRIDGE, !iD= 4 KU ELTRD= 1182.38 MAX ELLC= 1155.75

I 178.50 25.09 1167. 84 1148.64 .00 1168.45 .61 .04 .00 1155.75
2279. O. 2279. O. O. 364. O. 18. 3. 1155.75

I
.10 .00 6.26 .00 .000 .015 .000 .000 1142.75 .00

.000791 50. 50. 50 . 0 15 0 -350.52 29.01 29.01

I *SECNO 178.000
3280 CROSS SECTION 178.00 EXTENDED 4.50 FEET

I 3370 NORMAL BRIDGE, liD= 4 XIR ELTRD= 1182.38 MAX ELLC= 1151. 00

I
178.00 29.88 1167. 88 110.89 .00 1168.49 .61 .04 .00 1151.00

2279. O. 2279. O• O. 364. O. 19. 3. 1151.00
.10 .00 6.26 .00 .000 .015 .000 .000 1138.00 .00

.000791 50. 50. 50. 0 15 0 -489.47 29.01 29.01

I
*SECliO 176.000

I 3280 CROSS SECTION 176.00 EXTENDED 4.90 FEET

I
3370 NORMAL BRIDGE, KiD= 4 KIN ELTRD= 1182.38 MAX ELLC= 115Q.75

176.00 30.28 1168.03 1143.64 .00 1168.64 .61 .16 .00 1150.75
2279. O. 2279. O. O. 364. O. 20. 3. 1150.75

I .11 .00 6.26 .00 .000 .015 .000 .000 1137.75 .00
.000791 200 . 200. 200. 0 15 0 -501.31 29.01 29.01

I
I
I



I 7/26/89 11: 2:33 PAGE 17
~

~

Ie SECNO DEPTH CWSEL CRIWS WSELK EG BV BL OLOSS BANK ELEV
~

Q QLOB QCB QROB ALOB ACB ARaB VOL TWA LEn/RIGHT

I
TIME HOB VCH VROB XNL XHCH XHR WTX ELKIN SSTA
SLOPE XLOBL XLCH XLOBR I1RIAL IDC ICOIIT CORAR TOPWID ENDST

I *SECNO 174.000
3280 CROSS SECTION 174.00 EXTENDED 5.31 FEET

I 3370 NORKAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 ~AX ELLC= 1150.50

I
174.00 30.69 1168.19 1143.39 .00 1168.80 .61 .16 .00 1150.50

2279. O. 2279. O. O. 364. O. 22. 3. 1150.50
.12 .00 6.26 .00 .000 .015 .000 .000 1137.50 .00

.000791 200. 200. 200. 0 15 0 -513.16 29.01 29.01

I
*SECNO 172.000

I 3280 CROSS SECTION 172.00 EXTENDED 5.72 FEET

I
3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.25

172.00 31.10 1168.35 1143.14 .00 1168.96 .61 .16 .00 1150.25
2279. O. 2279. O. O. 364. O. 24. 3. 1150.25

I .13 .00 6.26 .00 .000 .015 .000 .000 1137.25 .00
.000791 200. 200. 200. 0 15 0 -525.00 29.01 29.01

I *SECIIO 170.000
3280 CROSS SECTION 170.00 EXTUDED 6.13 FEET

I 3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.00

I 170.00 31. 51 1168.51 1142.89 .00 1169.12 .61 .16 .00 1150.00
2279. O. 2279. O. O. 364. O• 25. 3. 1150.00

.13 .00 6.26 .00 .000 .015 .000 .000 1137.00 .00

I .000791 200 . 200. 200. 0 15 0 -536.84 29.01 29.01

I
*SECNO 169.000
3280 CROSS SECTION 169.00 EXTENDED 6.34 FEET

I 3370 NORMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1149.87

169.00 31.72 1168.59 1142.76 .00 1169.20 .61 .08 .00 1149.87

I 2279. O. 2279. O. O. 364- O• 26. 3. 1149.87
.14 .00 6.26 .00 .000 .015 .000 .000 1136.87 .00

.000791 100. 100. 100. 0 15 0 -542.91 29.01 29.01

I
I



I 7/26/89 11: 2:33 P!GE 18

I SECRO DEPTH CWSEL CRUS WSELK EG HV HL OLOSS BARK ELEV
0 QLOB OCH QROB ALOB ACH BOB VOL TWA LEFT/RIGHT

I TIME nOB VCH VROB XNL XNCH iRR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

I tSECNO 168.500
3280 CROSS SECTION 168.50 EXTENDED 10.88 FEET

I 3370 NORKAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1145.37

I 168.50 36,26 1168.63 1138.26 .00 1169.24 .61 .04 .00 1145.37
2279. O. 2279. O. O. 364. O. 27. 3. 1145.37

.14 .00 6.26 .00 .000 .015 .000 .000 1132.37 .00

I
.000791 50. 50. 50. 0 15 0 -674.61 29.01 29.01

tSECliO 168.000

I 3280 CROSS SECTION 168.00 EXTENDED 15.42 FEET

I
3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1140.87

168.00 40.80 1168.67 1133.76 .00 1169.28 .61 .04 .00 1140.87
2279. O. 2279. O. O. 364. O. 27. 3. 1140.87

I .14 .00 6.26 .00 .000 .015 .000 .000 1127.87 .00
.000791 50 . 50. 50. 0 15 0 -806.31 29.01 29.01

I ·SECNO 167.500
3280 CROSS SECTION 167.50 EXTENDED 19.96 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1136.37

I 167.50 45.34 1168.71 1129.26 .00 1169.32 .61 .04 .00 1136.37
2279. O. 2279. O. O. 364. O. 28. 3. 1136.37

.15 .00 6.26 .00 .000 .015 .000 .000 1123.37 .00

I .000791 50. 50 . 50. 0 15 0 -938.02 29.01 29.01

I
tSECNO 167.000
3280 CROSS SECTION 167.00 EXTENDED 24.50 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1131. 87

167.00 49.88 1168.75 1124.76 .00 1169.36 .61 .04 .00 1131.87

I 2279. O. 2279. O. O. 364. O. 28. 3. 1131.87
.15 .00 6,26 .00 .000 .015 .000 .000 1118.87 .00

.000791 50 . 50. 50. 0 15 o -1069.73 29.01 29.01

I
I



3370 NORMAL BRIDGE, RRD= 4 MIN EL'!RD= 1182.38 MAX ELLC= 1122.87

166.00 58.96 1168.83 1115.76 .00 1169.44 .61 .04 .00 1122.87
2279. O. 2279. O. O. 364. O. 29. 3. 1122.87

.15 .00 6.26 .00 .000 .015 .000 .000 1109.87 .00
.000791 50. 50. 50 . 0 15 o -1333.17 29.02 29.02

3370 NORMAL BRIDGE, RRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1127.37

166.50 54. 42 1168.79 1120.26 .00 1169.40 .61 .04 .00 1127.37
2279. O. 2279. O. O. 364, O. 28. 3. 1127.37

.15 .00 6.26 .oc .000 .015 .000 .000 1114.37 .00
.000791 50 . 50. 50. 0 15 o -1201.45 29.02 29.02

3370 NORMAL BRIDGE, IRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1121.40

3301 HV CHANGED MORE THAN HVINS

PAGE 19

OLOSS BANK ELEV
TiA LEFT/RIGHT
ELKIN SSTA
TOPiID ENDST

.00 1121. 40
3. 1121.40

1108.40 .00
29.02 29.02

HL
VOL
iT!
CORAR

.61 .01
O. 29.

.000 .000
o -1376.21

HV
AROB
XNR
ICOIiT

EG
ACH
XNCH
IDC

1169.45
364.
.015

15

29.04 FEET

33.58 FEET

35.06 FEET

.00
O.

.000
o

iSELK
ALOB
XNL
ITRIAL

CRliS
QROB
VROB
XLOBR

.500

166.50 EXTENDBD

166.00 EXTE!iDED

165.83 EX1END~D

CiSEL
QCH
VCH
XLCH

11: 2:33

BEGI! 2-14'X13' RCB
60.44 1168.84 1114.25

O. 2279. O.
.00 6.26 .00
17. 17. 17.

DEPTH
QLOB
VLOB
XLOBL

7/26/89

SECNO
Q
TIKE
SLOPE

165.83
2279.

.15
.000791

*SECNO 165.230

*SECNO 166.000
3280 CROSS SECTION

eCHV= .300 CEHV=
*SECNO 165.830
3280 CROSS SECTION

I
I
I
I *SECNO 166.500

3280 CROSS SECTION

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



CCRV= .100 CERV= .300
*SECNO 162.230

3370 NORMAL BRIDGE, NRD= 17 KIN ELTRD= 1185.00 MAX ELLC= 1121. 33

162.23 55.48 1168.81 1113.23 .00 1170.09 1. 27 .26 .00 1112.33
2279. O. 2279. O. O. 252. O. 31. 4. 1112.33

.16 .00 9.06 .00 .000 .013 .000 .000 1103.33 .00
.000854 300. 300. 300. 0 24 0 -890.38 18.00 18.00

7/26/89 11: 2:33 PAGE 20

SECNO DEPTH CliSEL CRIliS VSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT
TIME nOB VCH VROB XNL XHCH XNR WTH ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPVID ENDST

1112.00
1112.00

.00
18.00

END TUNNEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90
65.56 1168.56 1112.90 .00 1169.83 1.27 .05 .33

O. 2279. O. O. 252. O. 29. 3.
.00 9.06 .00 .000 .013 .000 .OOJ 1103.00
60. 60. 60. 2 24 0 -891.87 18.00

165.23
2279.

.15
.000854

I
I
I
II 3370 NORMAL BP.IDGE, NRD= 17 MIN ELTRD= 1185.00 MAX ELLC= 1121.00

II
II
I
I
I
I
I
II
II
I
I
I
I
I
I



I 7/26/89 11: 2:33 PAGE 21

I
I

THIS RUN EXEC[!ED 7/26/89 11: 2:51
111111*1*111*1*1111111111111*111111111111111*11111

HEC2 RELEAS~ DATED SEPT 88

I 11111*111111*111111111*1111111*11111*111*11111***1

I NOTE- ASTERISK (*) AT LEFT OF CROSS-S~CTION NUMBER INDICATES KESSAGE IN SUMMARY OF ERRORS LIST

I 100-YEAR DISCHARGE IN TU

SUMMARY PRINTOUT

I
SECNO ELKIN Q VCR CRIiS CiSEL DEPTH HV EG HIKS nCH 'milD CASE

I 204.750 1158.00 2331.00 5.50 1163.71 1172.12 14.12 .47 1172.59 2.19 .00 30.00 .00
204.750 1158.00 2331.00 13.61 1163.71 1163.71 5.71 2.88 1166.59 28.44 .00 30.00 1. 00

I 204.740 1156.15 2331.00 U3 1161. 86 1172.24 16.09 .36 1172.60 1. 55 1. 00 30.00 .00
204.740 1156.15 2331.00 8.09 1161.86 1165.76 9.61 1.02 1166.77 5.31 1. 00 30.00 16384.00

I 203.750 1156.18 2331.00 4.83 1161. 89 1172.25 16.07 .36 1172.62 1. 55 99.00 30.00 .00
m.750 1156.18 2331.00 8.05 1161. 90 1165.83 9.65 1.01 1166.84 6.24 99.00 30.00 .00

I
1 203.000 1156.21 2331.00 3.65 1163.31 1172.43 16.22 .21 1172.64 .76 75.00 63.70 16384.00

203.000 1156.21 2331. 00 8.21 1163.32 1165.85 9.64 1.05 .; 1166.90 6.73 75.00 43.94 .00

I
200.000 1156.31 2331.00 3.68 1163.41 1172.45 16.14 .21 1172.66 .78 300.00 63.48 .00
200.000 1156.31 2331.00 8.02 1163.42 1166.10 9.79 1.00 1167.10 6.33 300.00 44.37 .00

197. 000 1156.41 2331.00 3.71 1163.52 1172.48 16.07 .21 1172.69 .79 300.00 63.23 .00

I 197. 000 1156.41 2331. 00 7. 87 1163.53 1166.32 9.91 .96 1167.28 6.01 300.00 44.76 .00

194.000 1156.51 2331. 00 3.74 1163.61 1172.50 15.99 .22 1172.71 .81 300.00 62.99 .00

I 194.000 1156.51 2331.00 7.74 1163.63 1166.53 10.02 .93 1167.46 5.74 300.00 45.09 .00

191.000 1156.62 2331.00 3.77 1163.73 1172.52 15.90 .22 1172.74 .83 300.00 62.73 .00

I
191.000 1156.62 2331. 00 7.66 1163.74 1166.73 10.11 .91 1167.64 5.58 300.00 45.31 .00

188.000 1156.72 2331.00 3.80 1163.84 1172.54 15.82 .22 1172.77 .85 300.00 62.50 .00
188.000 1156.72 2331.00 7. 54 1163.84 1166.92 10.20 .88 1167.80 5.35 300.00 45.62 .00

I 185.000 1156.82 2305.00 3.79 1163.90 1172.57 15.75 .22 1172.79 .85 300.00 62.26 .00
185.000 1156.82 J305.00 7.34 1163.89 1167.13 10.31 .84 1167.96 5.02 300.00 45.93 .00

I 182.000 1156.93 2305.00 3.82 1164. 00 1172.59 15.65 .23 1172.82 .87 300.00 62.02 .00
182.000 1156.93 2305.00 7. 29 1164.00 1167.29 10.36 .83 1168.11 4. 93 300.00 46.07 .00

I
I





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

7/26/89 11: 2:33

SECliG ELKlli Q VCR CRIiS CiSEL DEPTH

166.000 1109.87 2279.00 6.26 1115.76 1173.53 63.66
166.000 1109.87 2279.00 6.26 1115.76 1168.83 58.96

165.830 1108.40 2279.00 6.26 l11U9 1173.54 65.14
165.830 1108.40 2279.00 6.26 1114,29 1168.84 60.44

165.230 1103.00 2279.00 9.06 1112.90 1173.26 70.26
165,230 1103.00 2279.00 9.06 1112.90 1168.56 65.56

162.230 1103.33 2279.00 9,06 1113.23 1173.51 70.18
162.230 1103.33 2279.00 9.06 1113.23 1168.81 65.48

PAGE 23

HV EG 10 i lS XLCH TOPiID CASE

.61 1174.14 7.91 50.00 29.02 .00

.61 1169.44 7.91 50.00 29.02 .00

.61 117 4.15 7.91 17.00 29.02 .00

.61 1169.45 7. 91 17.00 29.02 .00

1.27 1174.53 8.54 60.00 18.00 .00
1.27 1169.83 8.54 60.00 18.00 .00

1.27 1174.79 8.54 300.00 18.00 .00
1.27 1170.09 8.54 300.00 18.00 .00



SUMMARY OF ERRORS AND SPECIAL BOTES

7/26/89I
I
I

CAUTION SECNO=

II WARNING SECNO=

I WARNING SECNO=

WARNING SECNO=

II WARNING SEeNO=

I
I
II
I
II
I
I
I
I
I
I
I
I

11: 2:33

204.750 PROFILE= CRITICAL DEPTH ASSUMED

204.740 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

203.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

180.010 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

180.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

PAGE 24
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ALTERNATIVE 3 HEC-2 MODEL
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I 7/31/89 17:32:30 PAGE

I
QT 2 2279 2279

I
NC .015 .015 .015

BEGIN SECOND TRA!SITION - FROM RCBC 70 TEMPORARY OPEN CHANNEL
Xl 180.00 10 0.01 29 1 1 1
BT 4 0 1182.38 1182.38 0.01 1182.38 1170.00 23 l:~2.38 2170.00

I BT 29.01 1182.38 1182.38
GR 1182.4 0 1170.0 0.01 1157.00 0.01 1157.00 14 1170.00 14

GR 1170.0 15 1157.0 15 11:7.00 29 1170.00 29 11£2.38 29.01

I NC .1 .3
Xl 179.50 50 50 50 -4, 75

I
X2 1

Xl 179.00 50 50 50 -4, 75
X2 1

I Xl 178.50 50 50 50 -(, 75
X2 1

I Xl 178.00 50 50 50 -40 75
X2 1

I Xl 176.00 200 200 200 -.25
X2 1

I Xl 174.00 200 200 200 -.25
X2 1

I Xl 172.00 200 200 200 -.25
X2 1

I
Xl 170.00 200 200 200 -.25
X2 1

Xl 169.00 100 100 100 -.13

I X2 1

Xl 168.50 50 50 50 -4.5

I X2 1

Xl 168.00 50 50 50 -4. 5

I
X2 1

Xl 167.50 50 50 50 -4, 5
X2 1

I Xl 167.00 50 50 50 -4, 5
X2 1

I
I
I



1112.0 0.01 1111.00 0.055 1109.00
1104.0 4.877 1103.50 6.042 1103.00
1105.0 14.655 1107. 00 16.485 1109.00

1185.00 18.001

.1 .3
300 300 300

1

PAGE

.33

-4, 5

-4, 5

-l.47

o.m 1155.00 1113.00
1185.00 1119.00 4.877
1121.00 11.958 1185.00
16.m 1lB5.00 1117.00

1185.00 1112.00 18.010

0.:15 1107.00 1. 515
9.~OO 1103.50 11.958

17.m 1E~.00 17.945

50
1

50
1

60
1112.00

3.345
1185.00
1119.00
18.000

50

50

17

17:32:30

.01; .013
END T~~NEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90

1: 0.01 18 60 60
1185.00 1185.00 0.01 1185.00
1115.0 1.515 1185.00 1117.00
6.042 1185.0 1120.50 9.000

1185.0 1120.0 14.655 1185.00
1115.0 17.945 1185.00 1113.00

1185.~

1120.~

13.123
1185.0
1112,[

Q

3.345
13.1:13
18.00~

7/31/89

Xl 166.50 50
X2

Xl 166.00 50
X2

HC .3 .5
BEGIN 2-14'X13' RCBC

Xl 165.83 17
X2

HC .013

Xl 165.23
BT 17
BT 0.515
BT 1185.0
BT 1120.5
BT 17.485
BT 1185.0
GR 1185.0
GR 1105.0
GR 1104.0
GR 1112.0

I
I
I
I
I
I
I
I
I
I .NC

Xl 162.23
X2

I
I
I
I
I
I
I
I
I



I 7/31/89 17:32:30 PAGE

I SECNO DEPTH CiSEL CRIWS iSELK EG HV BL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TiA LEFT/RIGHT

I TIKE VLOB VCB VROB X!L XHCH XHR WTN ELKIN SSTA
SLOPE XLOBL ILCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONSII OALLOWABLE ERROR FOR CRITICAL DEPTH DETER~INATION (ALLDC) = .100 PERCENT OF THE DEPTH

I
CCHV= .100 CEHV= .300
*SECNO 204.750

BEGIN E~ERGY DISSIPATOR -WEIR AT THE RIVER

I
204.75 15.97 1172.12 1160.98 1172.12 1172.17 .05 .00 .00 1175.00
2331. O. 2331. O. O. 1244. O. O. O. 1175.00

.00 .00 1.87 .00 .000 .030 .000 .000 1156.15 8.64
.000071 O. O. O. 0 22 0 .00 125.82 134.46

I
*SECNO 203.000

I
203.00 15.92 1172.13 1161. 04 .00 1172.19 .06 .01 .00 1175.06
2331. O. 2331. O. O. 1238. O• 5. 1. 1175.06

.03 .00 1. 88 .00 .000 .030 .000 .000 1156.21 8.78

I
.000072 175. 175. 175. 0 23 0 .00 125.53 134.32

*SECNO 200.000

I 200.00 15.84 Li2.15 1161.14 .00 1172.21 .06 .02 .00 1175.16
2331. O. 2331. O. O. 1228. O. 13. 1. 1175.16

.07 .00 1. 90 .00 .000 .030 .000 .000 1156.31 9.02

I
.000074 300. 300. 300. 0 22 0 .00 125.06 134.08

I
*SECNO 197. 000

197.00 15.77 1172.18 1161.24 .00 1172.23 .06 .02 .00 1175.26
2331. O. 2331. O. O. 1219. O• 22. 2. 1175.26

.11 .00 1. 91 .00 .000 .030 .000 .000 1156.41 9.25

I .000075 300. 300. 300. 0 23 0 .00 124.59 133.85

II
*SECNO 194.000

194.00 15.69 1172.20 1161. 34 .00 1172. 25 .06 .02 .00 1175.36
2331. O. 2331. O. O. 1209. O• 30. 3. 1175.36

I
.16 .00 1. 93 .00 .000 .030 .000 .000 1156.51 9.49

.000077 300. 300. 300. 0 23 0 .00 124.12 133.61

II
I
II



I 7/31/89 17:32:30 PAGE

I SECNO DEPTH cwm CRIWS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIME VLOB vr~ VROB KNL KNCH KHR WTN ELKIN SSTAOM

SLOPE n03L KLCH nOBR ITR IAL iDC ICONT CORAR TOPWiD ENDST

I *SECNO 191.000
191.00 15.60 117~.22 1161.45 .00 1172.28 .06 .02 .00 1175.47

2331. O. 2331. O• O. 1198. O. 39. 4. 1175.47

I . 20 .00 ! .95 .00 .000 .030 .000 .000 1156.62 9.75
.000079 300. 3JO. 300. 0 23 0 .00 123.60 133.35

I *SECNO 188.00C
188.00 15.52 117~.H 1161. 55 .00 1172.30 .06 .02 .00 1175.57

2331. O. 2331. O. O. 1189. O. 47. 5. 1175.57

I .24 .00 l.96 .00 .000 .030 .000 .000 1156.72 9.98
.000080 300. 300. 300. 0 23 0 .00 123.14 133.12

I *SECNO 185.000
185.00 15.45 1172,27 1161.61 .00 1172.33 .06 .02 .00 1175.67

I
2305. O. 2305. O. O. 1179 . O. 55. 6. 1175.67

.28 .00 !.95 .00 .000 .030 .000 .000 1156.82 10.21
.000080 300 . ~oo. 300. 0 23 0 .00 122.68 132.89

I *SECNO 182.000
182.00 15.36 1172.29 1161.72 .00 1172.35 .06 .02 .00 1175.78

I 2305. O. 2305. O. O• 1169. O. 63. 6. 1175.78
.33 .00 1.97 .00 .000 .030 .000 .000 1156.93 10.46

.000082 300. 300. 300. 0 20 0 .00 122.17 132.64

I CCHV: .300 eEHV: .500
*SECNO 180.750

I BEGIN !!!PORARY OPEN CHANKEL
180.75 15.33 1172.30 1161.76 .00 lli2.36 .06 .01 .00 1175.82
2305. O. 23J5. O. O. 1165. O. 66. 7. 1175.82

I .34 .00 1.98 .00 .000 .030 .000 .000 1156.97 10.56
.000083 125 . m. 125. 0 20 0 .00 121.99 132.54

I *SECNO 180.010

3302 WARNING: CONVEYAKC3 CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 180.01 15.13 1m.13 1162.80 .00 1172.56 .43 .01 .18 1175.00
2305. O. 2305. O. O. 439. O. 68. 7. 1175.00

I .35 .00 5.25 .00 .000 .030 .000 .000 1157.00 .00
.00077 9 74 . 74. 74. 2 23 a .00 29.00 29.00

I
I



7/31/89 17:32:30

SECNO DEPTH CiSKL CRIiS isELK KG BV BL OLOSS BANK EEV
Q QLOB ~CH QROB ALOB ACH AROB VOL TWA LEFT/RIGa!
TIME HOB VCB VROB XNL XNCB UR iTN ELKIN ssn
SLOPE nOBL ILCB XLOBR !TRIAL IDC ICONT CORAR TOPWID EN 5T

CCBV= .100 CEHV= .300
*SECNO 179.500

3370 NORMAL BRIDGE, KRD= 4 IlIN ELTRD= 1182.38 MAX ELLC= 1165.25

179.50 19.83 1~72.08 1158.14 .00 1172.69 .61 .04 .00 1165.i5
2279. O. 2219. O. O. 364. O. 68 . 7. 1165.15

.35 .00 6.26 .00 .000 .015 .000 .000 1152.25 (,"· ,
.000791 50. 50. 50. 0 15 0 -198.07 29.00 29.01

*SECNO 179.000

3370 NORMAL BRIDGE, liD= 4 Ill! ELTRD= 1182.38 IlAX ELLC= 1160.50

179.00 24.62 1172.12 1153.39 .00 1172.73 .61 .04 .00 1160.50
2219. O. 2279. O. O. 364. O. 69 . 7. 1160.:0

.35 .00 6.26 .00 .000 .015 .000 .000 1147.50 • (!~

.000791 50. 50. 50. 0 15 0 -337.00 29.01 29.01

*SECNO 178.500
3280 CROSS SECTION 17 8.50 EnENDED 4.03 FEET

3370 NORMAL BRIDGE, i1D= 4 IIIN ELTRD= 1182.38 MAX ELLC= 1155.75

178.50 29.41 1172.16 1148.64 .00 1172.77 .61 .04 .00 1155. ~:
2279. O. 2279. O. O. 364. O. 69. 7. 1155.75

.35 .00 6.26 .00 .000 .015 .000 .000 1142.75 ·c~
.000791 50. 50. 50. 0 15 0 -475.95 29.01 29.(i

3370 NORKAL BRIDGE, KRD=

BEGIN SECOND TRANSITION - FROM RCBC TO TEMPORARY OPEN CHANNEL
15.04 1li2.04 1162.89 .00 1172.65 .61 .00 .09

O. 2279. O. O. 364. O. 68. 7.
.00 6.26 .00 .000 .015 .000 .000 1157.00
1. 1. 1. 2 15 0 -59.20 28.99

PAGE

29. eo

1170.E
1170.:0

4 KIN ELTRD= 1182.38 MAX ELLC= 1170.00

180.00
2279.

.35
.000791

I
I
I
I *SECNO 180.000

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



I 7/31/89 17:32:30 PAGE

~

I~ SECNO DEPTH CiSEL CRIWS iSELK EG BV BL OLOSS BANK ELEV

r
Q QLOB QCH QROa ALOB ACH r~~ VOL TWA LEFT/RIGHTr ••

I TIllE nOB VCH VROB XNL XNCH XE iTN ELKIN SST!
SLOPE nOBL nCH XLOBR IUIAL IDC IClT COR!!. TOPiID ENDST

I *SECNO 178.00j
3280 CROSS SECTION 178.00 EXTENDED 8.82 FEET

I 3370 NORMAL BRIDGE, RRD= 4 MIN ELTRD= 1182.38 !lAX ELLC= :151.00

I
178.00 34.20 1172.20 1143.89 .00 1172.81 . ~1 •~ 4 .00 1151.00

2279. O. 2279. O. O. 364, " " 7. 1151.00~ . c;.

.36 .00 6.26 .00 .000 .015 .JOO .OCQ 1138.00 .00

l
.000791 50 . 50. 50. 0 15 0 -614. ~o 29.01 29.01

I
f

tSECHO 176.000

I 3280 CROSS SECTION 176.00 EXTENDED 9.23 FEET

I
3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1150.75

176.00 34.61 1172.36 1143.64 .00 1172.97 .61 .00 1150.75·_.
2279. O. 2279. O. O. 364. 7:. 7. 115Q.75

I .37 .00 6.26 .00 .000 .015 .JOO .000 1137.75 .00
.000791 200. 200. 200. 0 15 0 -626 .. 4 29. 01 29.01

I tSECKO 17 4.000
3280 CROSS SECTION 174.00 EXTENDED 9.64 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1150.50

I 174.00 35.02 1172,52 1143.39 .00 1173.13 .61 .16 .00 1150.50
2279. O. 2279. O. O. 364. O. " 7. 1150.50I ••

.37 .00 6.26 .00 .000 .015 .000 .0\.0 1137.50 .00

I .000791 200. 200 . 200. 0 15 0 -638.~g 29.01 29.01

I
tSECliO 172.000
3280 CROSS SECTION 172.00 EXTENDED 10.04 FEET

I 3370 NORMAL BRIDGE, RRD= 4 KIN ELTRD= 1182.38 KAX ELLC= 150.25

172.00 35.42 1172,67 1143.14 .00 117 3,28 .61 " .00 1150.25· ~o

I 2279. O. 2279. O. O. 364, O. L 7. 1150.25
.38 .00 6.26 .00 .000 .015 .000 .OGO 1137.25 .00

.000791 200 . 200. 200. a 15 0 -650.0 29.01 29.01

I
I



I 7/31/89 17:32:30 PAGE

I SECNO DEPTH CiSEL CRIVS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SST!
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPiID ENDST

I *SECNO 170.000
3280 CROSS SECTION 170.00 EXTENDED 10.45 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1150.00

I
170.00 35.83 1172.83 1142,89 .00 1173.44 .61 .16 .00 1150.00

2279. O. 2279. O. O. 364. O. 76. 8. 1150.00
.39 .00 6.26 .00 .000 .015 .000 .000 1137.00 .00

.000791 200 . 200. 200. 0 15 0 -662.27 29.01 29.01

I
*SECRO 169.000

I 3280 CROSS SECTION 169.00 EXTENDED 10.66 FEET

I
3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1149.87

169.00 36.04 1172.91 1142.76 .00 1173.52 .61 .08 .00 1149.87
2279. O. 2279. O. O. 364. O. 77. 8. 1149.87

I .40 .00 6.26 .00 .000 .015 .000 .000 1136.87 .00
.000791 100 . 100. 100. 0 15 0 -668.34 29.01 29.01

I *SECIIO 168.500
3280 CROSS SECT 1011 168.50 EXTENDED 15.20 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1145.37

I 168.50 40.58 1172.95 1138.26 .00 1173.56 .61 .04 .00 1145.37
2279. O. 2279. O. O. 364. O. 77. 8. 1145.37

.40 .00 U6 .00 .000 .015 .000 .000 1132.37 .00

I .000791 50. 50 . 50. 0 15 0 -800.04 29.01 29.01

I
*SECIIO 168.000
3280 CROSS SECTION 168.00 EXTENDED 19.74 FEET

I 3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1140.87

168.00 45.12 1172.99 1133.76 .00 117 3.60 .61 .04 .00 1140.87

I 2279. O. 2279. o. O. 364, O. 78. 8. 1140.87
.40 .00 6.26 .00 .000 .015 .000 .000 1127.87 .00

.000791 50. 50. 50. 0 15 0 -931.75 29.01 29.01

I
I



I 7/31/89 17:32:30 PAGE 9

I sEelm DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS BAliK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT

I
TIME nOB VCH VROB XIiL XIiCH XIiR WTN ELMIIi SSTA
SLOPE XLOBL XLCH XLOBR ITRBL IDC Icon CORAR TOPWID ENDST

I tSECIlO 167.500
3280 CROSS SECTION 167.50 EXTElinD 24. 28 FEET

I 3370 1l0RMAL BRIDGE, IlRD= 4 MIll ELTRD= 1182.38 MAX ELLC= 1136.37

I
167. 50 49.66 1173.03 1129.26 .00 1173.64 .61 .04 .00 1136.37

2279. O. 2279. O. O. 364. O. 78. 8. 1136.37
. 40 .00 6.26 .GO .000 .015 .000 .000 1123.37 .00

.000791 50. 50. 50. a 15 o -1063.46 29.01 29.01

I
tSECIlO 167.000

I 3280 CROSS SECTION 167.00 EXTENDED 28.82 FEET

I
3370 1l0RMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1131. 87

167.00 54.20 1173.07 1124.76 .00 1173.68 .61 .04 .00 1131.87
2279. O. 2279. O. O. 364. O. 79. 8. 1131.87

I .41 .00 6.26 .00 .000 .015 .000 .000 1118.87 .00
.000791 - 50 . 50. 50. a 15 a -1195.18 29.02 29.02

I tSECNO 166.500
3280 CROSS SECTION 166.50 EXTENDED 33.36 FEET

I 3370 1l0RMAL BRIDGE, IlRD= 4 MIll ELTRD= 1182.38 MAX ELLC= 1127.37

I 166.50 58.74 1173.11 1120.26 .00 1173.72 .61 .04 .00 1127.37
2279. O. 2279. O. O. 364. O. 79. 8. 1127.37

.41 .00 6.26 .00 .000 .015 .000 .000 1114.37 .00

I
.000791 50. 50. 50. 0 15 o -1326.90 29.02 29.02

I
tSECNO 166.000
3280 CROSS SECTIOIl 166.00 EXTEND~D 37.90 FEET

I 3370 NORMAL BRIDGE, IlRD= 4 MIll ELTRD= 1182.38 MAX ELLC= 1122.87

166.00 63.28 ·1173.15 1115.76 .00 1173.76 .61 .04 .00 1122.87

I
2279. O. 2219. O. O. 364. O. 79. 8. 1122.87

.41 .00 6.26 .00 .000 .015 .000 .000 1109.87 .00
.000791 50. 50 . 50. a 15 o -1458.62 29.02 29.02

I
I



7/31/89 17:32:30

SECNO DEPTH CIiSEL CRIIlS IlSBLK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACE AROB VOL TIiA LEFT/RIGHT
TIME nOB VCH VROB XU XNCH XNR 11TH ELMIN SST!
SLOPE XLOBL XLCH XLOBR nRIAL IDC ICOHT CORAR TOPIlID EIIDST

CCHV= .100 CEHV= .300
*SECNO 162.230

3370 NORMAL BRIDGE, HRD= 17 HIN ELTRD= 1185.00 HAX ELLC= 1121. 33

162.23 69.81 1173.14 1113.23 .00 1174,41 1. 27 .26 .00 1112.33
2279. O. 2219. O. O. 252. O• 82. 8. 1112.33

.42 .00 9.06 .00 .000 .13 .000 .000 1103.33 .00
.000854 300. 300 . 300. 0 24 a -968.19 18.00 18.00

EHD TURKEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90
165.23 69.88 1172.88 1112.90 .00 1174.15 1.27 .05 .33

2279. O. 2279. O. O. 252. O. 80. 8.
.41 .00 9.06 .00 .000 .013 .000 .000 1103.00

.000854 60. 60. 60. 2 24 a -969.69 18.00

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 M~I ELLC= 1121.40

PAGE 10

1121. 40
1121. 40

.00
29.02

1112.00
1112.00

.00
18.00

.00
8.

1108.40
29.02

.61 .01
O. 80.

.000 .000
o -1501.67

1173. n
3Et
.015

15

39.38 FEE?

.00
O.

.000
o

BEGIN 2-14'X13' RCBC
64.76 1173.16 1114.29

O. 2279. O.
.00 6.26 .00
11. 17. 17.

165.83
2279.

.41
.000791

*SECHO 165.230

CCHV= .300 CEHV= .500
tSECNO 165.830
3280 CROSS SECTION 165.83 EXTENDED

3301 HV CHANGED MORE THAN HVINS

3370 NORMAL BRIDGE, IiRD= 17 MIN ELTRD= 1185.00 MAX ELLC= 1121.00

I
I
I
I
I
I
I
I
I
I
I
II.
I
I
I
I
I
I



I 7/31/89 17:32:30 PAG~ 11

PRICE ROAD DRAIN BXTENTIOH AND OUTFALL RESTUDY
SUBCRITICAL RUN WITH BOX CULVERT WITH TEKPORARY OPEN CHANNEL -- ALT. 3
100-YEAR DISCHARGE IN TUNKEL AND NO FLOW IN RIVER

I T1
T2

I T3

J1 ICHECK IRQ MINV IDIR STRT !l:ETRIC HVINS Q WSEL FQ

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

J2 NPROF

15

IPLOT PRFVS

-1

XSECV

-1

XSECH FN ALLDC

-.1

IBW CHNIK ITRACE



I 7/31/89 17:32:30 PAGE 12

I SECNO DEPTH CiSEL CRIWS isELK EG HV HL OLOSS BANK ELEV
Q QLOa QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT

I
TIKE VLOB VCH VROB XIlL XIlCH XIlR WTIl ELKIIl SS1A
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

I *PROF 2

CRITICAL DEPTH 10 BE CALCULATED AT ALL CROSS SECTIOIlS

I ALLOWABLE ERROR FOR CRITICAL DEPTH DETERMINATION (ALLDC) : .100 PERCENT OF THE DEPTH
0

I
CCHV: .100 CEHV: .300
*SECNO 204.750
2096 WSEL NOT GIVEN, AVG OF MAX, KIll USED
3720 CRITICAL DEPTH ASSUMED

I BEGIN ENERGY DISSIPATOR -WEIR AT THE RIVER
204.7 5 La3 1160.98 1160.98 .00 1162.81 1. 82 .00 .00 1175.00
2331. O. 2331. O. O. 215. o. o. O. 1175.00

I .00 .00 10.83 .00 .000 .030 .000 .000 1156.15 42.05
.008827 O. o. o. 0 12 0 .00 59.01 101. 05

I *SECNO 203.000

3301 BV CHANGED KORE THAll HVINS

I
3302 WARNING: CONVEYAICE CHANGE OUTSIDE OF ACCEPTABLE RANGE

I 203.00 6.71 1162.92 1161.04 .00 1163.66 .74 .75 .11 1175.06
2331. O. 2331. O. O. 337. O. 1. O. 1175.06

I
.01 .00 6.92 .00 .000 .030 .000 .000 1156.21 36.41

.002521 175 . 175. 175. 2 7 a .00 70.28 106.69

I *SECNO 200.000
200.00 7.43 1163.74 1161.14 .00 1164.30 .56 .61 .02 1175.16

2331. O. 2331. O. O. 389. O• 4. 1. 1175.16

I .02 .00 5.99 .00 .000 .030 .000 .000 1156.31 34.24
.001689 300. 300. 300. 2 25 0 .00 74.62 108.86

I *SECNO 197.000
197. 00 7.87 1164,28 1161.24 .00 1164.76 .47 .45 .01 1175.26

2331. O. 2331. O. O. 422. O. 6. 1. 1175.26

I .04 .00 5.52 .00 .000 .030 .000 .000 1156.41 32.93
.001349 300. 300. 300. 2 16 0 .00 77. 23 110.17

I
I
I



I 7/31/89 17:32:30 PAGE 13

I SEeNO DEPTH CVSEL CRIVS VSELK EG HV HL OLOSS BARK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TVA LEFT/RIGHT

I
TI~E VLOB VCH VROB XNL XNCH XNR VTN ELMIN SST!
SLOPE XLOBL XLeH XLOBR IUIAL IDC Icon CORAR TOPVID ENDST

I *SECH0 194.000
19LOO 8.20 1164.71 1161.34 .00 1165.13 4" .37 .01 1175.36. .

2331. O. 2331. O. O. 448. O. 9. 2. 1175.36

I .05 .00 5.20 .00 .000 .030 .000 .000 1156.51 31. 9~
.001145 300. 300. 300. 2 20 0 or. 79.22 111.16. .

I *SECNO 191.000
191.00 8.45 1165.07 1161.45 .00 1165.46 .38 .32 .00 1175.47

2331. o. 2331. O. o. 469. O. 13. 2. 1115.47

I .07 .00 4.97 .00 .000 .030 .000 .000 1156.62 31.17
.001011 300. 300. 300. 1 16 .00 80.77 111. 93

I *SECNO 188.000
188.00 8.67 1165.39 1161. 54 .00 1165.75 .36 .29 .00 1175.57

I
2331. o. 2331. O. O. 486. O. 16. 3. 1175.57

.09 .00 4.79 .00 .000 .030 .00 .000 1156.72 30.51
.000913 300 . 300. 300. 0 17 0 on 82.07 112.59

I *SECllO 185.000
185.00 8.86 1165.68 1161. 61 .00 1166.01 " .2: .00 1175.67.J.

I
2305. O. 2305. o. O. 501. O. 19. t 1115.67

.10 .00 4. 60 .00 .000 .030 .000 .000 1156.82 29.96
.000821 300. 300. 300. 0 14 0 .00 83.17 113.14

I *SECllO 182.000
182.00 9.01 1165.94 1161.73 .00 1166.25 .31 .2~ .00 1175.78

I 2305. o. 2305. o. O. 514. O. 23. 4. 1175.78
.12 .00 4.48 .00 .000 .030 .000 .000 1156.93 29.51

.000766 300. 300. 300. 0 12 0 .00 84.09 113.59

I
.300 CEHV=CCHV= .500

I
*SECliO 180.750

BEGIN TEMPORARY OPEN CHANNEL
182.15 9.07 1166.04 1161.77 .00 1166.35 .31 .09 .00 1115.82
2305. o. 2305. o. O. 519. O. 24, 4- 1175.82

I .13 .00 4.44 .00 .000 .030 .000 .000 1156.97 29.34
.000748 125 . 125. 125. 0 16 0 .00 84,42 113.76

I
I
I



3370 NORMAL BRIDGE, Ii?D= 4 KIN ELTRD= 1182.38 MAX ELLC= 1165.25

179.50 1U7 1166.52 1158.14 .00 1167.13 .61 .0: .08 1165.25
2279. o. m9. o. o. 364, O. 25. 4. 1165.25

.14 .00 6.26 .00 .000 .015 .000 .ooc 1152.25 .01
.000791 50. 50. 50. 2 15 0 -36.79 28.99 29.00

7/31/89 17:32:30

SECNO DEPTH CiSEL CRIiS iSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGHT
TIKE VLOB VCH VROB xn XNCH XNR iTIi EL1Hll SST!
SLOPE ILOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

180.01 8,64 1165.64 1162.80 .00 1166.96 1. 31 .1C: .50 1175.00
2305. O. 2305. O. O. 251. O. 25. 4. 1175.00

.13 .00 9.19 .00 .000 .030 .000 .ooc 1157.00 .00
.003620 74 • 74. 74. 2 23 0 .00 29.00 29.00

*SECNO 180.000

3265 DIVIDED FLOW

3301 HV CHANGED KORE THAN HVINS

14PAGE

1170.00
1170.00

.01
29.00

4 KIN ELTRD= 1182.38 MAX ELLC= 1170.00

.300

BEGIN SECOND TRANSITION - FROM RCBC TO TEMPORARY OPEN CHA!NEL
8.61 1165.61 1162.89 .00 1167.00 1.39 .00 .04

O. 2279. O. O. 241. O. 25. 4.
.00 9.46 .00 .000 .015 .000 .OO~ 1157.00
1. 1. 1. 2 15 0 .00 27.99

180.00
2279.

.13
.001506

3301 HV CHANGED MORE THAN HVINS

3302 iARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

CCRV= .100 CEHV=
*SECNO 179.500

3302 iARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE

3370 lOR MAL BRIDGE, RRD=

I
I
I
I *SECNO 180.010

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



I 7/31/89 17:32:30 PAGE 15

I SECNO DEPTH CiSEL CRIiS iSEL! EG HY HL OLOSS BANK ELEY
Q QLOB QCH QROB ALOB ACH AROB VOL Tn LEFT/RIGHT

I
TIME VLOB VCH VROB XNL XNCH XNR WTN ELKIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIlID ENDST

I *SECNO 179.000

3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 KAX ELLC= 1160.50

I 179.00 19.06 1166.56 1153.39 .00 1167.17 .61 .04 .00 1160.50
2279. O. 2279. O. O. 364, O. 26. 4. 1160.50

I
.14 .00 6.26 .00 .000 .015 .000 .000 1147.50 .01

.000791 50. 50. 50. 1 15 0 -175.93 29.00 29.00

I *SECNO 178.500

3370 NORMAL BRIDGE, NRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1155.75

I 178.50 23.85 1166.60 1148.64 .00 1167.21 .61 .04 .00 1155.75
2279. O. 2279. O. O. 364. O. 26. 5. 1155.75

I
.14 .00 6.26 .00 .000 .015 .000 .000 1142.75 .00

.000791 50. 50. 50. 0 15 0 -314.58 29.01 29.01

I *SECNO 178.000
3280 CROSS SECTION 17 8.00 EXTENDED 3.26 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1151.00

I
178.00 28.64 1166.64 1143.89 .00 1167.25 .61 .04 .00 1151. 00

2279. O. 2279. O. O. 364. O. 26. 5. 1151.00
.14 .00 6.26 .00 .000 .015 .000 .000 1138.00 .00

.000791 50. 50. 50. 0 15 0 -453.53 29.01 29.01

I
*SECNO 176.000

I 3280 CROSS SECTION 176.00 EXTENDED 3.67 FEET

I
3370 NORKAL BRIDGE, NRD= 4 KIN ELTRD= 1.82.38 MAX ELLC= 1150.75

176.00 29.05 1166.80 1143.64 .00 1167. 41 .61 .16 .00 1150.75
2279. O. 2279. O. O. 364. O. 28. 5. 1150.75

I .15 .00 6.26 .00 .000 .015 .000 .000 1137.75 .00
.000791 200. 200. 200 . 0 15 0 -465.37 29.01 29.01

I
I
I



I 7131/89 17:32:30 PAGE 16

I SECIIO DEPTH CiSEL CRIiS WSELf. EG HV HL OLOSS BAliK EL!V
Q QLOB QCH QRCB ALOB ACH AROB VOL TWA LEFT/RIGE~

I
TIME VLOB VCR VROS XNL XNCH XNR WTN ELMIN SST!
SLOPE XLOBL XLCH XLOBR ITRI!L IDC ICOn CORAR TOPWID EIIDS~

I *SECNO 174.000
3280 CROSS SECTION 174. 00 EX1E~DED 4. 07 FEET

I 3370 NORMAL BRIDGE, NRD= 4 KIll ELTRD= 1182.38 K~X ELLC= 1150.50

I
17 4.00 29.45 1166.95 1143.39 .00 1167. 56 .61 .16 .00 1150.5G
2279. O. 2279. O. O. 364. O. 30. 5. 1150.5:

.16 .00 6.26 .00 .000 .015 .000 .000 1137.50 .oc
.000791 200. 200. 200 . 0 15 0 -477.21 29.01 29. 0~

I
tSECNO 172.000

I 3280 CROSS SECTION 172.00 EXTHDED 4.48 FEET

I
3370 1I0RMAL BRIDGE, NRD= 4 KIB ELTRD= 1182.38 MAX ELLC= 1150.25

172.00 29.86 1167.11 1143.14 .00 1167.72 .61 .16 .00 1150.25
2279. O. 2279. O. O. 364. O. 31. 5. 1150.25

I .17 .00 6.26 .00 .000 .015 .000 .000 1137.25 .OD
.000791 200 . 200. 200. a 15 0 -489.05 29.01 29.01

I *SECNO 170.000
3280 CROSS SECTION 170.00 EXUXDED 4.89 FEET

I 3370 NORMAL BRIDGE, IIRD= 4 KIH ELTRD= 1182.38 MAX ELLC= 1150.00

I 170.00 30.27 1167.27 1142.89 .00 1167. 88 .61 .16 .00 1150.00
2279. o. 2m. o. O. 364. O. 33. 5. 1150.0~

.18 .00 6.26 .00 .000 .015 .000 .000 1137.00 .00

I .000791 200. 200. 200 . 0 15 0 -500.90 29.01 29.01

I
*SECNO 169.000
3280 CROSS SECTION 169.00 EXU!DED 5.10 FEE1

I 3370 NORMAL BRIDGE, IIRD= 4 Kn ELTRD= 1182.38 MAX ELLC= 1149.87

169.00 30.48 1167.35 1142.76 .00 1167.96 .61 .08 .00 1149.8:

I 2279. O. 2279. O. O. 354. O. 34. 5. 114U
.18 .00 6.26 .00 .000 .015 .000 .000 1136.87 .00

.000791 100. 100. 100 . 0 15 0 -506.96 29.01 29.0

I
I



3370 1I0RMAL Bf.IDGE, HRD= 4 Kill ELTRD= 1182.38 MAX ELLC= 1131.87

167.00 48 .64 1167. 51 1124.76 .00 1168.12 .61 .04 .00 1131.87
2279. O. 2279. O. O. 364. O. 36. t 1131.87....

.19 .00 6,26 .00 .000 .015 .000 .000 1118.87 .00
.000791 50. 50. 50. 0 15 o -103~.78 29.Q1 29.01

*SEC1I0 167.500
3280 CROSS SECTION 167.50 EXTENDED 18.72 FEET

3370 1I0RMAL BRIDGE, IIRD= 4 MIll ELTRD= 1182.38 MAX ELLC= 1136.37

167.50 H.10 1167.47 1129.26 .00 1168.08 .61 .04 .00 1136.37
2279. O. 2219. O. O. 364. O. 35. J • 1136.37

•19 .00 6,26 .00 .000 .015 .000 .000 1123.37 .00
.000791 50. 50. 50. 0 15 0 -902.07 29.G1 29.01

*SECIIO 168.000
3280 CROSS SECTION 168.00 EXTENDED 14.18 FEET

3370 1I0RMAL BRIDGE, HRD= 4 MIN ELTRD= 1182.38 MAX ELLC= 1140.87

168.00 39.56 1167. 43 1133.76 .00 1168.04 .61 .04 .00 1140.87
2279. O. 2279. O. O. 364. O. 35. j. 1140.87

.19 .00 6.26 .00 .000 .015 .000 .000 1127.n .00
.000791 50. 50. 50 . 0 15 0 -770.36 2U1 29.01

SECIIO DEPTH CiSEL CRIWS iSELK EG HV HL OLOSS BAliK ELEV
Q QLOB QCB QROB ALOB ACB AROB VOL TWA LEFT/RIGHT
TIME VLOB VCH VROB XHL XNCH XNR iTK ELlm SSU
SLOPE XLOBL XLCH nOBR ITRIAL IDC ICONT COR!R TOPiID EIlDST

*SECIIO 168.500
3280 CROSS SECTION 168.50 EXTENDED 9.64 FEET

3370 1I0RMAL B~IDGE, IIRD= 4 MIll ELTRD= 1182.38 MAX ELLC= 1145.37

168.50 35.02 1167.39 1138.26 .00 1168.00 .61 .04 .~o 1145.37
2279. O. 2279. O. O. 364. O. 34- : 1145.37. .

.18 .00 6.26 .00 .000 .015 .000 .000 1132.37 .00
.000791 50. 50. 50. 0 15 0 -638,66 29.01 29.01

PAGE 17

23.26 FEET

7/31/89 17:32:30

*SECNO 167. 000
3280 CROSS SECTIOH 167.00 EXTENDED

I
I
I
I
I
I
I
I
I
I

~ I
I

"1

I
I
I
I
I
I



3370 NORMAL BRIDGE, liRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1121. 40

BEGI! 2-14'X13' RCBC
165.83 59.20 1167.60 1114.29 .00 1168.21 .61 .01 .00 1121.40

2279. O. 2279. O. O. 364. O. 37. 5. 1121. 40
.20 .00 6.26 .00 .000 .015 .000 .000 1108.40 .00

.000791 17. 17. 17. 0 15 o -1340.26 29.02 29.02

SECNO DEPTH CiSEL CRIIIS isELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIIA LEFT/RIGHT
TIME VLOB VCH VROB XNL XNCH XNR 11TH ELMIH SST!
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EKDST

*SECNO 166.500
3280 CROSS SECTION 166.50 EXTENDED 27.80 FEET

3370 NORMAL BRIDGE. IRD= 4 KIN ELTRD= 1182.38 MAX ELLC= 1127.37

166.50 53.18 1167.55 1120.26 .00 1168.16 .61 .04 .00 1127.37
2279. O. 2279. O. O. 364. O. 36. 5. 1127.37

.19 .00 6.26 .00 .000 .015 .000 .000 1114. 37 .00
•000791 50 . 50. 50. 0 15 o -1165.50 29.02 29.02

*SECliO 166.000
3280 CROSS SECTION 166.00 EXTEliDED 32.34 FEET

3370 NORMAL BRIDGE, NRD= 4 MIN ELfiD= 1182.38 MAX ELLC= 1122.87

166.00 57. 72 1167.59 1115.76 .00 1168.20 .61 .04 .00 1122.87
2279. O. 2279. O. O. 364. O. 37. 5. 1122. 87

.20 .00 6.26 .00 .000 .015 .000 .000 1109.87 .00
.000791 50 . 50. 50. 0 15 o -1297.22 29.02 29.02

3301 HV CHANGED MORE THAN HVINS

17:32:30 PAGE 18

33.82 FEET

.500

165.83 EXTENDED

7/31/89

*SECNO 165.230

I
I
I
I
I
I
I
I
I
I
II CCHV= .300 CEHV=

*SECNO 165.830II 3280 CROSS SECTION

I
I
I
I
I
I
I



CCHV: .100 CEHV= .300
'SECNO 162.230

3370 NORIlAL BRIDGE, NRD= 17 IIIN ELTRD= 1185.00 IlAX ELLC= 1121.33

162.23 64. 24 1167.57 1113.23 .00 1168.85 1.27 .26 .00 1112.33
2279. O. 2219. O. O. m. o. 39. 6. 1112.33

.21 .00 9.06 .00 .000 .013 .000 .000 1103.33 .00
.000854 300. 300. 300. 0 24 0 -868. 08 18.00 18.00

7/31/89 17 :32:30 FlGE 19

SECNO DEPTH CWSEL CRUS WSELK EG HV HL OLOSS BANK ELEV
Q QLOB QCH QROB ALOB ACH AXOB VQL TWA LEFT/RIGHT
TIME VLOB VCH VROB XNL . XRCH HR i'?1 ELlIlN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C.UR TOPWID ENDST

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

'I
I
I

3370 NORIl!L BRIDGE, NRD= 17 KIN ELTRD= 1185.00 IlAX ELLC= 1121.00

END TUNNEL EXIT, BEGIN FIRST TRANSITION -DR. SONG'S STA. 90
165.23 64.32 1167.32 1112.90 .00 1168.59 1.27 .05 .33
2279. O. 2279. O. O. 252. O. 37. 5.

.20 .00 9.06 .00 .000 .013 .000 .000 1103.00
.000854 60. 6C. 60. 2 24 0 -8f3.57 18.00

1112.00
1112.00

.00
18.00



I 7/31/89 17:32:30 PAGE 20

I
I

THIS RUN EXECUTED 7/31/89 17:32:48
liililiil.i!'l!i!i!!!!!!!!i!i"!!li!!!!!!liii!iiii

HEC2 RELEASE DATED SEPT 88

I iiiiiiiiiiiiiii!iiiii.iiiiiit •• iiiiiiiii.iiiiiiiii

I NOTE- ASTERISK lil AT LEFT OF CROSS-SECTION NUKBER INDICATES KESSAGE IN SUKKARY OF ERRORS LIST

I 100-YEAR DISCHARGE IN TU

SUMMARY PRINTOUT TABLE 150

I
SECNO XLCH ELnD ELLC ELlml Q CWSEL CRIiS EG 10 i KS VCH AREA .01K

I 204.750 .00 .00 .00 1156.15 2331. 00 1172.12 1160.98 1172.17 .71 1. 87 1244.22 2764.21
204. 750 .00 .00 .00 1156.15 2331.00 1160.98 1160.98 1162.81 88.27 10.83 215.16 248.11

I 203.000 175.00 .00 .00 1156.21 2331.00 1172.13 1161.04 1172.19 .72 1. 88 1238.24 2746.30
203.000 175.00 .00 .00 1156.21 2331.00 1162.92 1161.04 1163.66 25.21 6.92 336.62 464.25

I 200.000 300.00 .00 .00 1156.31 2331.00 1172.15 1161.14 1172.21 .74 1. 90 1228.36 2716.79
200.000 300.00 .00 .00 1156.31 2331.00 1163.74 1161.14 1164.30 16.89 5.99 389.04 567.26

I 197.000 300.00 .00 . .00 1156.41 2331. 00 1172.18 1161.24 1172.23 .75 1. 91 1218.57 2687. 65
197.000 300.00 .00 .00 1156.41 2331. 00 1164. 28 1161. 24 1164.76 13.49 5.52 422.07 634.76

I
194. 000 300.00 .00 .00 1156.51 2331.00 1172.20 1161.34 1172.25 .77 1. 93 1208.90 2658.92
194. 000 300.00 .00 .00 1156.51 2331.00 1164.71 1161.34 1165.13 11. 45 5.20 447. 93 688.90

191.000 300.00 .00 .00 1156.62 2331. 00 1172.22 1161.45 1172.28 .79 1. 95 1198.08 2626.85

I 191. 000 300.00 .00 .00 1156.62 2331. 00 1165.07 1161.45 1165.46 10.11 4.97 468.59 732.96

188.000 300.00 .00 .00 1156.72 2331.00 1172.24 1161.55 1172.30 .80 1. 96 1188.59 2598.83

I 188.000 300.00 .00 .00 1156.72 2331.00 1165.39 1161.54 1165.75 9.13 4. 79 486.29 771.24

185.000 300.00 .00 .00 1156.82 2305.00 1172.27 1161. 61 1172.33 .80 1. 95 1179.24 2571.29

I
185.000 300.00 .00 .00 1156.82 2305.00 1165.68 1161.61 1166.01 8.21 4. 60 501.47 804046

182.000 300.00 .00 .00 1156.93 2305.00 1172.29 1161.72 1172.35 .82 1. 97 1168.81 2540.65
182.000 300.00 .00 .00 1156.93 2305.00 1165.94 1161.73 1166.25 7.66 4. 48 514,24 832.67

I 180.750 125.00 .00 .00 1156.97 2305.00 1172.30 1161.76 1172.36 .83 1. 98 1165.09 2529.72
180.750 125.00 .00 .00 1156.97 2305.00 1166.04 1161.77 1166.35 7.48 4.44 518.85 842.91

I 180.010 74.00 .00 .00 1157.00 2305.00 1172.13 1162.80 1172.56 7. 79 5.25 438.82 825.80
180.010 74. 00 .00 .00 1157.00 2305.00 1165.64 1162.80 1166.96 36.20 9.19 250.74 383.08

I
I



I 7/31/89 17:32:30 PAGE 21

I SECNO XLCH ELTRD ELLC ELKIN Q CWSEL CRIWS EG 10 i KS VCH AREA .01K

It 180.000 1. 00 1182.38 1170.00 1157. 00 2279.00 1172.04 1162.89 1172.65 7. 91 6.26 363.87 810.26
180.000 1. 00 1182.38 1170.00 1157.00 2279.00 1165.61 1162.89 1167.00 15.06 9.46 240.93 587.31

179.500 50.00 1182.38 1165.25 1152.25 2279.00 1172.08 1158.14 1172.69 7. 91 6.26 363.87 810.26

I 179.500 50.00 1182.38 1165.25 1152.25 2279.00 1166.52 1158.14 1167.13 7. 91 6.26 363.8i 810.26

179.000 50.00 1182.38 1160.50 1147.50 2279.00 1172.12 1153.39 1172.73 7. 91 6.26 363.87 810.26

I 179.000 50.00 1182.38 1160.50 1147.50 2279.00 1166.56 1153.39 1167.17 7. 91 6.26 363.87 810.26

178.500 50.00 1182.38 1155.75 1142.75 2279.00 1172.16 1148.64 1172.77 7. 91 6.26 363.87 810.26

I
178.500 50.00 1182.38 1155.75 1142.75 2279.00 1166.60 1148.64 1167.21 7. 91 6.26 363.£i 810.26

178.000 50.00 1182.38 1151.00 1138.00 2279.00 1172.20 1143.89 1172.81 7. 9~ 6.26 363.£7 810.26

178.000 50.00 1182.38 1151.00 1138.00 1279.00 1166.64 1143.89 1167.25 7. 9l 6.26 363.87 810.26

I 176.000 200.00 1182.38 1150.75 1137.75 2279.00 1112.36 1143.64 1172.97 7. 91 6.26 363.87 810.26
176.000 200.00 1182.38 1150.75 1137.75 2279.00 1166.80 1143.64 1167.41 7. 91 6.26 363.87 810.26

I 174.000 200.00 1182.38 1150.50 1137.50 2279.00 1172.52 1143.39 1173.13 7. 91 6.26 363.87 810.26
174.000 200.00 1182.38 1150.50 1137.50 2279.00 1166.95 1143.39 1167. 56 7. 91 6.26 363.87 810.26

I 172.000 200.00 1182.38 1150.25 1137.25 2279.00 1172.67 1143.14 1173.28 7. 91 6.26 363.8i 810.26

172.000 200.00 1182.38 1150.25 1137.25 2279.00 1167.11 1143.14 1167.72 7. 91 6.26 363.87 810.26

I 170.000 200.00 1182.38 1150.00 1137. 00 2279.00 1172.83 1142.89 1173.44 7. 91 6.26 363.87 810.26
170.000 200.00 1182.38 1150.00 1137. 00 2279.00 1167.27 1142.89 1167. 88 7.91 6.26 363.87 810.26

I 169.000 100.00 1182.38 1149.87 1136.87 2279.00 1172.91 1142.76 1173.52 7.91 6.26 363.87 810.26
169.000 100.00 1182.38 1149.87 1136.87 2279.00 1167.35 1142.76 1167.96 7. 91 6.26 363.87 810.26

I
168.500 50.00 1182.38 1145.37 1132.37 2279.00 1172.95 1138.26 1173.56 7. 91 6.26 36U7 810.26
168.500 50.00 1182.38 1145.37 1132.37 2279.00 1167.39 1138.26 1168.00 7. 91 6.26 363.87 810.26

168.000 50.00 1182.38 1140.87 1127.87 2279.00 1172.99 1133.76 1173.60 7. 91 6.26 36U7 810.26

I 168.000 50.00 1182. 38 1140.87 1127. 87 2279.00 1167.43 1133.76 1168.04 7. 91 6.26 363.87 810.26

167.500 50.00 1182.38 1136.37 1123.37 2279.00 1173.03 1129.26 1173.64 7. 91 6.26 363.87 810.26

I 167.500 50.00 1182.38 1136.37 1123.37 2279.00 1167.47 1129.26 1168.08 7. 91 6.26 363.8i 810.26

167.000 50.00 1182.38 1131.87 1118.87 2279.00 1173.07 1124. 76 1173.68 7. 91 6.26 363.87 810.26

I
167.000 50.00 1182.38 1131.87 1118.87 2279.00 1167.51 1124.76 1168.12 7. 91 6.26 363.n 810.26

166.500 50.00 1182.38 1127.37 1114.37 2279.00 1173.11 1120.26 1173.72 7. 9i 6.26 36U7 810.26
166.500 50.00 1182.38 1127.37 1114.37 2279.00 1167.55 1120.26 1168.16 7.9 i 6.26 363.£7 810.26

I 166.000 50.00 1182.38 1122 .87 1109.87 2279.00 1173.15 1115.76 1173.76 7. 91 6.26 363.87 810.26
166.000 50.00 1182.38 1122.87 1109.87 2279.00 1167.59 1115.76 1168.20 7. 91 6.26 36U7 810.26

I 165.830 17.00 1182.38 1121.40 1108.40 2279.00 1173.16 1114029 1173.77 7. 91 6.26 363,87 810.26
165.830 17.00 1182.38 1121.40 1108.40 2279.00 1167.60 1114.29 1168.21 7. 91 6.26 363,87 810.26

I
I
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7/31/89 17:32:30 PAGE 22

SECKO XLCH ELTRD ELLC ELKIN Q CiSEL CRIiS EG 10 t KS VCH AREA .0lK

165.230 60.00 1185.00 1121.00 1103.00 2279.00 1172.88 1112.90 1174.15 8.54 9.06 251.63 779.67
165,230 60.00 1185.00 1121.00 1103.00 2279.00 1167.32 1112.90 1168.59 8.54 9.06 251.64 779.67

162.230 300.00 1185.0 r 1121.33 1103.33 2279.00 1173.14 1113.23 1174.41 8.54 9.06 251.63 779.67
162.230 300.00 1185.00 1121.33 1103.33 2279.00 1167.57 1113.23 1168.85 8.54 9.06 251.63 779.67
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I 100-YEAR DISCHARGE IN 1U

I
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWS? DIFWSX DIFKWS TOPWID XLCH

I 204.750 2331.00 1172.12 .00 .00 .00 125.82 .00
204.750 2331.00 1160.98 -11.14 .00 .00 59.01 .00

I 203.000 2331.00 1172.13 .00 .~1 .00 125.53 175.00
203.000 2331.00 1162.92 -9.2: 1.94 .00 70.28 175.00

I 200.000 2331.00 1172.15 .00 .02 .00 125.06 300.00
200.000 2331.00 1163.74 -8.41 •g2 .00 74.62 300.00

I 197. 000 2331.00 1172.18 on .02 .00 124.59 300.00· .
197. 000 2331.00 1164.28 -7.89 .54 .00 77. 23 300.00

I
194.000 2331.00 1172.20 .00 .02 .00 124.12 300.00
194.000 2331.00 1164.71 -7. 48 .0 .00 79.22 300.00

I
191. 000 2331. 00 1172.22 .00 .02 .00 123.60 300.00
191. 000 2331.00 1165.07 -7.14 .36 .00 80.77 300.00

188.000 2331.00 1172.24 .00 .02 .00 123.14 300.00

I 188.000 2331.00 1165.39 -6.85 .32 .00 82.07 300.00

185.000 2305.00 1172.27 .00 .02 .00 122.68 300.00

I
185.000 2305.00 1165.68 -6.58 .29 .00 83.17 300.00

182.000 2305.00 1172.29 .00 .02 .00 122.17 300.00

I
182.000 2305.00 1165.94 -6.35 .26 .00 84.09 300.00

180.750 2305.00 1172.30 .00 .C1 .00 121. 99 125.00
180.750 2305.00 1166.04 -6026 .10 .00 84.42 125.00

I * 180.010 2305.00 1172.13 .00 -.17 .00 29.00 74.00
180.010 2305.00 1165.64 -6.49 -.40 .00 29.00 74 .00

I 180.000 2279.00 1172.04 •DC -.09 .00 28.99 1.00
180.000 2279.00 1165.61 -6.43 -.04 .00 27.99 1.00

I 179.500 2279.00 1172.08 • Q~ .04 .00 29.00 50.00
179.500 2279.00 1166.52 -5.55 .91 .00 28.99 50.00

I 179.000 2279.00 1172.12 .00 .04 .00 29.01 50.00
179.000 2279.00 1166.56 -5.56 .04 .00 29.00 50.00

I
178.500 2279 :00 1172.16 .00 .04 .00 29.01 50.00
178.500 2279.00 1166.60 -5.56 .04 .00 29.01 50.00

I
178.000 2279.00 1172.20 .00 .04 .00 29.01 50.00
178.000 2279.00 1166.64 -5.56 .04 .00 29.01 50.00

I



I 7/31/89 17:32:30 H~E 24

I SECNO Q CWSEL DIFWSP DIFWSX ~IFKWS TOPWID XLCH

I
176.000 2279.00 1172.36 .00 .16 .00 29.01 200.00
176.000 2279.00 1166.80 -5.56 .16 .00 29.01 200.00

174.000 2279.00 1172.52 .00 .16 .00 29.01 200.00

I 174.000 2279.00 1166.95 -5.56 .16 .00 29.01 200.00

172.000 2279.00 1172.67 .00 .16 .00 29.01 200.00

I 172.000 2279.00 1167.11 -5.56 .16 .00 29.01 200.00

170.000 2279.00 1172.83 .00 .16 .00 29.01 200.00

I
170.000 2279.00 1167.27 -5.56 .16 .00 29.01 200.00

169.000 2279.00 1172.91 .00 .08 .00 29.01 100.00
169.000 2279.00 1167.35 -5.56 .08 .00 29.01 100.00

I 168.500 2279.00 1172.95 .00 .04 .00 29.01 50.00
168.500 2279.00 1167.39 -5.56 .04 .00 29.01 50.00

I 168.000 2279.00 1172.99 .00 .04 .00 29.01 50.00
168.000 2279.00 1167.43 -5.56 .04 .00 29.01 50.00

I 167.500 2279.00 1173.03 .00 .04 .00 29.01 50.00
167.500 2279.00 1167. 47 -5.56 .04 .00 29.01 50.00

I 167.000 2279.00 1173.07 .00 .04 .00 29.02 50.00
167. 000 2279.00 1167.51 -5.56 .04 .00 29.01 50.00

I 166.500 2279.00 1173.11 .00 .04 .00 29.02 50.00
166.500 2279.00 1167.55 -5.56 .04 .00 29.02 50.00

I
166.000 2279.00 1173.15 .00 .04 .00 29.02 50.00
166.000 2279.00 1167.59 -5.56 .04 .00 29.02 50.00

165.830 2279.00 1173.16 .00 .01 .00 29.02 17.00

I 165.830 2279.00 1167.60 -5.56 .01 .00 29.02 17.00

165.230 2279.00 1172.88 .00 -.28 .00 18.00 60.00

I 165.230 2279.00 1167.32 -5.56 -.28 .00 18.00 60.00

162.230 2279.00 1173.H .00 .26 .00 18.00 300.00

I
162.230 2279.00 1167.57 -5.56 .26 .00 18.00 300.00

I
I
I
I



SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 204.750 PROFILE= 2 CRITICAL DEPTH ASSUMED

WARNING SECNO= 203.000 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SEeNO= 180.010 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 180.010 PROFILE= 2 COKVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 180.000 PROFILE= COSVEYANCE CHANGE OUTSIDE ACCEPTABL~ RANGE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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DROP STRUCTURES A AND B
HYDRAULIC DESIGN CALCULATIONS
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tion changes were made during a particular test. For the surge tests, a
particular steady-state discharge was established with the tailwater
uncontrolled; then, the tailwater control valve was manually closed as fast
as possible to the fully closed position. Visual observations and photo
documentation were made of the structure filling and the surging that
occurred. 0 For selected types, pressure fluctuations were recorded on the
sump invert beneath thedropshaft during the test procedure.

In both the prototype and the model, gravity is the predominant
motion-producing force. For this type of system the greatest degree of
dynamic similarity is obtained when the model-prototype relationships are
established by the Froude law. The following expressions were used to con
vert dimensions and hydraulic quantities from model to prototype or vice
versa. The letter L is the length in ft, Q the discharge in cfs, V
the velocity in fps, P the pressure head in ft, T the time, f the
frequency. The subscripts m and p refer to model and prototype,
respectively, and the subscript r denotes the ratio of model to
prototype.

Quantity Ratio Scale Relation

Length, L L • L /L 1:21.913r m p

Discharge, Q Q
r • L 5/2 1:2247.8r

Velocity, V V • L 1/2 1:4.681r r

Pressure, P P • L 1:21.91
r r

Time, T T • L 1/2 1:4.681r r

Frequency, f f • l/L 1/2 1:0.2136
r r

For example if the velocity is 1.0 fps, the corresponding velocity in the
prototype will be 4.681 fps.

Complete similarity for the air entrainment and air removal processes
cannot in general be obtained because the mechanism of entrainment, the
size of bubbles, and the relative movement of the bubbles through the water
are subject to forces other than gravity and depend more on such forces as
surface tension and viscosity. However, the processes are qualitatively
similar, and it is believed that the observations made in the model
regarding the flow characteristics of the aerated mixture will be qualita
tively correct. When the model indicates a large amount of air entrainment
in the inlet and vertical shaft and effective air removal in the sump and
deaeration chamber, the prototype behavior is expected to be similar, even
though the quantities of air do not obey Froude law scaling.

The basic model designated DS3 (drop structure No.3) consisted of a
deep sump at Elevation 1022, 63-foot long transition and 106-foot long
deaeration chamber. Twelve air slots in the ceiling of the deaeration

3
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COpy to: PGJ RWL
NOTE: This record is to be retained in the file.
GN119-514-5M -

SUBJECT DISCUSSED was the possibil ity of combi ni ng ~1esa Drai n & 'Carri age
Lane Basin sewer in one drop structure.

11057
Job No.
5/29/87

Date

of deaeration chamber?

OF HNTB

RECORD OF
TELEPHONE CALL

Time for flow to stabilize in tunnel downstream
Can deaeration structure be placed on curve?
Can flow enter drop structure at an angle?
Can dual entries be used?

Questions asked were:

1)
2)
3)
4)

Mr. Dahlin's replies:

1) More than 3-4 tunnel diameters.
2) He would expect problems due to different velocities across chamber.
3) He would anticipate added vorticity in sump.
4) Surging would probably occur in lower pipe.

4580 - Di rect #
TO Warren Dahlin (612) 627-4010 OF St. Anthony Falls Lab.

FROM _R_E_S _

ACTION TO BE TAKEN

HOINARO NEEOLES TAMMEN & BERGENOOFF
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ACTION TO BE TAKEN

SUBJECT DISCUSSED - Questi ons for Mr. Dahl in:

6/4/87

11057-23-02

Job No.

Date

OF _----.:.H..:.:..N.:....:.T.=B _

St. Anthony FallsOF __---..:....- ~ _

RECORD OF

TELEPHONE CALL

- - "' .."

cc: PGJ, RWL

1) - Increase drop from 30 as modeled to 60' proposed?
2) Increase height of boot from 4' (model) to 8' (prototype).
3) Increase width of approach channel to equal diameter of shaft.

Mr. Dahlin's Replies:

1) Maximum drop _for this type of structure is 70'. Above that use an
elbow.

2) No probl em.
3) Would not comment--suggested modeling. Model is still set up and could

be easily-~odified.

TO __W.:.;..ar:.....;r-:e:.:..;nc.......::;..Da.::..;h.;...;l:.....;i...:::IJ'-- . _

FROM -..:..R.::::Ec;:.S _

NOTE: This record is to be retained in the file.
GNlI9-S74-SM
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